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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepaibHOM 00pa3zoBaTENBHOM MTporpamMmsbl cpeanero ooimero oopazopanusi(DOIT
COOQ), npencrabieHHbiXx B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«XuMmus» B 00pa3oBaTelibHBIX opraHuzanuax Poccuiickoit  Dexaepaiuu,
peanu3yIoNMX OCHOBHEIE 00pa30BaTebHBIC TPOTPAMMBI, U OCHOBHBIX IOJI0KEHUN
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoin denepanuu Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOro ooOpas3oBanusi ywammxcs 10-11 kmaccos.
W3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JU(DPepeHIpOBaHHOIO,
npodUILHOTO OOY4YeHHS, MNPHU3BAaHO OOECIEeYUTh O0O0Ieco0pa3oBaTEIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTaliyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJOIKEHU OO0YUEHHS B OpraHU3alusiax MpoecCHOHABHOTO OO0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpaMme 1o XMMHM Ha3Hay€HUE MNOpeaMeTa «XHUMHS» MOIydaeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, coaep KaHus,
pe3yJbTaToB OOy4YeHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIINH:

e HMH(QOPMALIMOHHO-METOJUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHUE TPEACTaBICHUS O IENAX, COACpKaHWHU, OOIIeH cTpareruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTHS OOYYAIOIIUXCS CPEACTBAMHU MIPEAMETA,
M3y4aeMOro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopas npeaycMaTpUBaET
OmpeNieSICHHe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCIEI0BATEIHLHOCTH
W3YUYCHUs] y4eOHOTO MaTepuana, KOJIUYECTBEHHBIX W KauyeCTBEHHBIX €ro
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTTecTalmd B (QopMe E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriryOa€HHOTO U3yYCHUST XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAEpKAHUE, 0053aTeIbHOE
JUIST W3Y4YEHUS B paMKaxX OTACNBHBIX MPOQUIeH, NpearycMaTpUBAET



pacnpeneneHue W CTPYKTYpPHUPOBAaHHE €ro I0 KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JIMHUSAM/pa3fiesiaM Kypca;

o JaéT mpuMEpHOE pacnpeesieHue yueOHOro BpeMEHU, PEKOMEH,TyeMOTO JIJIsI
U3YYEHHUS OT/EIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4eOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHMS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO LIeJIeH U 3a/1a4 U3yUYEHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METanpeMETHBIX, NMPEAMETHBIX), @ TaKXKe C y4YETOM OCHOBHBIX BHUOB
y4eOHO-T0O3HABATENbHBIX  ACMCTBUIA  0O0ydYarlierocs IO OCBOEHHUIO
COJIep KaHMs IIPEeIMETA.

[Io Bcem Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOy4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeiejaMH yCTaHOBJIEHHOM MporpaMMoi 1o XMMHUHU 00513aTeNbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEPKAHUS YUYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUM C HAMPABIEHUEM KOHKPETHOTO MPOQ Uit 00yUeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbiMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOoro M yriayOJI€HHOrO YpOBHEW B cuUCTeME
nuddepeHMpoBaHHOTO O0yYEeHHUS Ha ypPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO U3Y4YEHHUS HANpaBlIeH Ha pean3alulio
MPEEMCTBEHHOCTH C MOCIEAYIOIINUM TAlOM MOJyYEHHSI XUMUYECKOTO 00pa30BaHus
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEro NpohecCHOHAIBHOTO0 00pa30BaHus.
B 31011 CBSI3M N3ydeHHE NpeaMeTa « XUMHUS OPUEHTUPOBAHO NMPENMYILECTBEHHO HA
pacuiMpeHre © yriyOJdeHHEe TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMiIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIIEro TIOMYYeHHs XHMHUYECKOro oOpa3oBaHHs B
opranum3zanusix mnpodeccuoHanpHoro ooOpazoBaHus. Hapsiigy ¢ sTtum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHMs U3yUEHUE TIPEAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOIO
pa3BUTHS OO0ydarImuxcs, Ha (OpMUPOBAHHE y HHUX OONIEHHTEIUICKTYaTbHBIX
YMEHHUM, YMEHMH palMOHAIM3ali y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEIMETHBIN XapakTep.



CocTaBngomyMu npeaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHble Kypchl — «Opranmueckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHHUA STHUX KYpCOB B IPOrpaMMe IO XUMHUHU 32 OCHOBY
npuHATh nojoxenuss GI'OC COO o paznuuugax 6a30BOro U yriryoJI€HHOTO ypOBHEN
U3YUYEHUS NIPEIMETA.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs NpeAMeTa. JTa CUcTeMa
3HaHUU TIOJy4YaeT OIpeNeIEHHOE TEOPETUUYECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepHara.
Tak, Ha yriayOnéHHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX JIEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOJIeHUs IPEICTaBICHUN O CTPOCHUN
BEILIECTBA, XUMHUYECKONM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA U TEPMOAMHAMUKH.
N3yuenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XUMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOeHMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHusa. M3yueHue TUINOB peakuuid JOMOJHSAETCA
dbopMUpOBaHHEM MpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX TIpoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUH yaensercs ocodoe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3P (eKTax, 0O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIHii.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3yUEHHUS U1 KJIACCOB ONpeeaEHHOro npoduiis (rJ1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHMM K OOmIell cucTeMe MpEeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeAMETbl. Tak, HampuMmep, B COJEpPKaHHUU
npeaMeTa AJisd KJIAcCOB XMMUKO-(PU3nyeckoro npoduiis 60ib110e 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT caenaH Ha OOIIHOCTh METOJOB IO3HaHUA,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3KKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMUKH, JJIEKTPOJIN3a, IPEICTABIECHUS O CTPOEHUU BEUIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornyeckoro npoduiast OONbLINKI yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
XUMHUsL. B 3TOM citydae nmpeocTaBiisieTcs BO3MOKHOCTb JUIsl 00Jie€ 00CTOSATENBHOIO



pPaccMOTPEHUS XUMUYECKOW OpraHM3alliy KIETKU KaKk OMOJIOTUYECKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEW OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>KaT OCHOBOM Ul M3Yy4EHMsI CYIIHOCTH IPOLECCOB (POTOCHHTE3a, JIbIXaHU,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlnEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C YYEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpeaMeTb», «MartemaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryoJIEHHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01ero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCS (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BEeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Penienne 3Toi 3anaum Ha
yriayOnEHHOM YypOBHE H3YYEHHs MpeAMeTa MpeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opmMupoBaHME TPENCTABICHUWA: O MaTepUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M e€ Beayuliell pomu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJbTypbl UYEIOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHIAMEHTAIbHbIX
IIOHATUM, 3aKOHOB U TEOPUM XHMMHHU, COBPEMEHHBIX IMPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJIIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLUHU, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OIINX
Hay4HBIX NMPUHLINIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHue y o0yJaroIuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIIOYEBBIX HJE€H U NMpOOJEM COBPEMEHHOM XHUMUH, JUIsl OOBSICHEHUS U



MPOTHO3UPOBAHUS SIBJICHUW, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30MaCHOCTH MOCIIEICTBUMN
OBITOBOM M TPOU3BOJCTBEHHOW JEATECILHOCTH YeJOBEKa, CBA3aHHOW C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U IIEPEPabOTKOM BEIIIECTB;
yTITyOJIeHre MPECTABICHUHN O HAyYHBIX METO/IaX MO3HAHUS, HEOOXOIMMBIX
JUI. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKUX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JeATeILHOCTH U MMOBCETHEBHOMN KU3HHU.

B nmane peanuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GyHKIUN 1IEJOCTHOM CHUCTEMBI CpeJHEro oOIiero oOpa3oBaHUs NMPU U3YYCHUHU
npeaMera  «XUMHUS» Ha  yIIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHHE YOEXKJAEHHOCTH B II03HABAEMOCTH SIBJICHUW TIPUPOIBI,
YBOXCHHS K TIPOIECCY TBOPYECTBA B OO0JACTH TEOPETUYCCKUX H
IMPHUKJIATHBIX HCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIlMM K OOYYEHUIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BHUTHE TO3HABATEIbLHBIX HHTEPECOB, MHTCIUICKTYAIbHBIX H TBOPUYCCKUX
crocoOHocTe oOy4varonuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHUSI K CcaMOOOpa30BaHWIO M HEMPEPHIBHOMY O0Opa30BaHHUIO Kak
YCJIOBHUIO YCHENTHON MPOo(EeCCHOHAIBHON M OOIIECTBEHHOM JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0pPOBbIO M IMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOHN KYJIBTYpbI, MPUOOPETEHNE OTIbITA OOIIIECTBECHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AE€ATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIT M3YUCHHUS XUMHH Ha yTITyOJIEHHOM
YpOBHE CpeaHero odiero oopazoBanus, coctapiset 204 yacos: B 10 kimacce — 102
yaca (3 gaca B Hegento), B 11 kinacce — 102 vaca (3 yaca B HeZleno).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUU, PEICTABIIEHNE O MHOTO00pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYECKUX COCAMHEHUSX. TUIBI THOPUINU3AIIMN AaTOMHBIX OpOUTANICH yTiepoa.
MexaHnu3Mbl  00pa30BaHHA KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). THUIBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykieoduie u
anexkTpodue.

Teopus cTpoeHMsT oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUMHEHUU. MOneKyasipHble W  CTPYKTypHbIE  (HOPMYJIBL.
CtpykTypHble GOpMyJIbl  pa3IUYHBIX BHUJOB: PpPa3BEPHYTAas, COKpalIEHHas,
ckenerHass. M3omepus. Bunabl u30MepUUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTaHUYECKUX COCTMHEHUN (MHIYKTUBHBIA 1
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o
bynkuuonaabHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3llaMy OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
oOyIJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHHME MOJEIEH MOJIEKYJl OpraHUYEeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIast popMyia, HOMEHKIATypa U
M30Mepus. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepojaa, o-cBsi3b. dusmveckue cBOMCTBa
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPHU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KpEKuHra, ropenus. [lpencrasinenne o
MEXAaHU3ME PEAKINN PAJUKAIBHOTO 3aMEIICHUS.

Haxoxnaenue B mpupoje. CriocoObl MOMyUYeHUs U IPUMEHEHUE aJIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepusi. OcobeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH ) IUKI0aTKaHOB. CIIOCOOBI MOTyYeHUS U TPUMEHEHUE
LUKJIOAJKAHOB.

Ankenbl. ['oMosiornueckuil psii ajgkeHoB, oOmas (hopmysia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJI AIKEHOB, SP>-TUOPHAN3ALMS
aTOMHBIX opOuTaniel yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYecKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA:
peakUMu IPUCOCIUHEHHUS, 3aMEILICHUS B O-IOJOKEHUE IIPU JBOMHOW CBSI3H,
noauMepu3anuu u okucieHus. [lpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakuu
Ha JBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIMPOBAHHEIE,
Kymyaupoganvie). OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHHS M XUMHUYECKUX CBOWMCTB
CONPSKEHHBIX TUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepusanms conpsykEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Aunkunbl. ['omosorudeckuii psiji ankuHOB, 001as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKWUHOB, SP-
ruOpuan3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJIeHUA. KUCITOTHBIE CBOMCTBA aJTKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJYyUYEHUSI U TPUMEHEHUE
AJKUHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omonoruueckuii psifi apeHoB,
oOmrast hopMyia, HOMEHKIATypa U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYJIbl OeH30ya. DU3MYECKHE CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMelIeHUsI B OEH30JIbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHHUS, OKHCJIECHHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PaTUKAIOB, KapOOKCHIILHOM,
TUAPOKCUIIBHON, aMUHO- W HUTPOTPYMIbI, aTOMOB TajloreHOB. (OcOOEHHOCTU
XUMHUUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIC Ta3bl. HeTh 1 €€ mpoucxoxaeHue.
KamenHslit yrosib u mpoaykTsl ero nepepadorku. Crocobsl nepepaboTku HeTH:



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

['eHeTHyecKas CBSI3b MEXKYy Pa3IMUYHBIMU KJIACCaMU yTJIEBOJIOPOJIOB.

DIIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTrPYIIy, HUTPOrPyNMly, LIUAaHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOoreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa WIENOYHA. B3auMOJEHCTBAE IUTAIIOTCHAIKAHOB C MarHueéM M IIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEHIECTB W MX NPEBpaICHUN:
n3yueHne (GU3MYECKUX CBOMCTB YIVIEBOJOPOAOB (PacTBOPUMOCTh), KAYECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeyMBaHUE OpPOMHON WIIU
MOJHON BOJBI, pacTBOpa ME€pMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOe OOHapyX)eHUE
yriiepoja v BOJOPOia B OPTaHMYECKUX BELIECTBAaX, MOJyYEHUE ITUICHA U U3YUCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C¢ KoyuekiusiMu «Hedts» u «Yromby, ¢ obpasinamu
IJJACTMACC, KaydyKOB WM PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaepxaime opranuyeckue coeJUHEHMS.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha mpuUuMepe
METaHOJIa W JdTaHojda). ['oMonorudeckuil psn, obmas ¢opMyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpoIHBIE CBSI3M MEXKIY MOJIEKYJIaMU CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrocoObl TOMyYeHHS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOEHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHHUs], B3AUMOJIECTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBienre 0 MEXaHU3ME peakIuii HyKJIeopuILHOTO 3amelieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOTydeHUs! U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aMMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonbHOTO sipa. Dusmveckue cBoicTBa (GeHona. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06slI osrydeHus: U mpuMeHenue gperomna. @enonpopmanbaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, uzoMepuss U HOMEHKJIaTypa. DPuznueckue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE TIPEENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3M MEXKIY
MOJIEKyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYACTHUEM YIJIEBOJAOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH08as KUCIOThl. CrIocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢pupbl. I'oMonoruueckuil psna, oOmas Gopmyna, u3oMepust U
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 11esiouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIUX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MpI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pudo3a,
ne3okcupr6o3a. Ousnyeckre CBOMCTBA W HaXOXAeHUE B mpuponae. PoTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIIIOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
Ipyni, CIOUPTOBOE W MOJOYHOKHUCIOE OpoxeHue. llpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmal,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEeJUTI003bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUIOIO03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIyYeHHe 3PUpoB LeiToia03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).



OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsSI BEIIECTB M HUX MPEBPALICHUN:
PaCTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHUPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC PEAKIIMU Ha albJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
meau(ll), xumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellleHne HJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel U (eHOJBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuYecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MPOU3BOAHBIE aMMmHaka. Kiaccudukanys aMUHOB:
anupaTUiecKue W apOMaTHYECKHUE, IIepPBUYHBbIC, BTOPHYHBIC M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmysia, U30MEpHsi, HOMECHKJIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
AJTKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psja. CTpoeHUe aHWJIMHA.
B3aumHoe BiMsHHME TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudarhueckux amMuHOB. l[loiyyenue aHwiMHaA U3
HUTPOOEH307a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAeabHbIe TPEACTABUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @Ou3n4ecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAUM, OOpa3oBaHUE TMENTHIHOU CBSI3U.
buonornueckoe 3HaueHue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JACHATYpalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEepUMEHTAIbHbIE METOJIbl M3yYEeHHUS BEIIECTB W MX IPEBpaICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArPEeBaHWH, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaM
«A3oTcoaepKalire opraHudeckue CoeIMHeHU» U «Pacro3HaBaHne opraHuueCcKux
COCIMHEHUN.

BricokoMoJIeKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AUU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHICHCALIUS.

[TomumepHble wmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJIUMETHIMETAKpUIAT, TOJUKApOOHATHI,
noJIMdTUICHTepePTanar). Y THiIn3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBBIHN, M30TIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIUMEPBI, OMOpa3IaraeMple OJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHMS BELIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnrle 3agaun.

HaxoxaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJISIM 2JIEMEHTOB, BXOJAIINX B €TI0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU HW/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOro BeIlecTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHHs], ONpeAeSeHUE A0IH
BBIX0/1a POAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBSA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SBJICHUE, HAYYHBIN (DaKT, runoresa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHHE, H3MEpPEHHUE,
DKCHEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUYECKU YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHOe COCTOSIHHE
BEILECTBA, (PU3MYECKHE BEJIMYUHBI, €JIMHULIBI U3MEPEHHUS, CKOPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, IbIXaHUE, OEJKH, YIJIEBOABI, JKHUPbI, HYKICHMHOBbIE KHCIIOTHI,
(hepMEeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbI€, TOTUINBO.
TexHONmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoM. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTHYECKUE YPOBHU U
noaypoBHHU. AToMHbIE opOuTany. Knaccupukanuss XuMHUECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB TI0 AaTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—YETBEPTOTrO MEPHOJIOB
B OCHOBHOM U BO30Y>XIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U llepmoandeckas cucreMa XMMHYECKUX DJIEMEHTOB
JA.N. MenneneeBa. CBs3b NepUOIUUECKOTO 3akoHA U lleproanyueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IEPUOJAaM. 3HAYECHHUE IEPUOANIECKOTO
3akoHa [[.11. Menpeneena.

XUMHYECKass CBSI3b. BHAbI XWMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTayuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUS U JJIMHA CBSI3U. [l0NsIpHOCTD, HATTPABIECHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas —CBA3b.
MexMOoNeKyJIIIpHbIE B3AaUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTUMHECHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucraminoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKuX peakiuidi B HEOPraHMUECKOH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHHUSI MACChl BELIECTB; 3aKOH COXPAHEHUS W MpPEBpalCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMHU4deckoe paBHoBecre. KoHcTanTa
XUMHYECKOr0 paBHOBecHUs. (DaKTOpbI, BIUSAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TEMIEPaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYAaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W ClIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuv. Cpena BOIHBIX PACTBOPOB: KHUCIOTHAsl, HEUTpalbHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEPOKCUAAa BOJOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIU HOHHOTO 0OMEHa, OoIpe/eiieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [leprnoandecKkoi CucTeMe XuMHYECKUX SJIEMEHTOB
JI.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAaJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIIopoa, cephl, pocdopa u
yriiepona).

Bonopon. Ilomydyenue, pusnueckre M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
AJIEMEHTHI.

["amorensl. Haxoxaenune B mpupoje, CrocoObl MONydeHHs, (pusudeckue u
XMMHUYECKUE CBOMCTBA. [ 'asloreHoBOAOpOAbl. BaxHeumme Kucaopoacoaepkaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U UX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHbie W TPOMBINIIEHHBIE CIIOCOOBI MOIYYCHUS
KUCIopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBL.



Cepa. HaxoxpaeHue B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3UUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyiabdumel. Oxcun cepsi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU M.

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MOMy4yeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHMAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCIIOTHI ¥ uX coyt. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IprMeHeHune azoTta
U €r0 COeIMHEHHUU. A30THbBIE yI00pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBI MOMy4deHUs, (U3HUECKUE U
xumudeckue coiictBa. Dochunpl u Gochun. Oxcuasl dochopa, dochopnas
kuciora u e€ conu. llpumenenune dochopa u ero coenunenuii. docdopHsie
ya00peHus.

VYrinepon, HaxoXJAeHHWE B MOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaAHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroib, ancopOuusd. DyinepeHsl, rpadeH, yriepojHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJy4YeHHs, (PU3NUECKHE U
xumuyeckue cporctBa. Okcun kpemuusi(1V), KpemHHEBass KHUCIIOTA, CHUIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetaiuioB B Ileprnoandeckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB.
OCoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JIOYeK aToMOB MeTauioB. OOrue
dbusznueckue cBoWcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CnuiaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHut  MmetauioB.  OOIue  CcrnocoOb

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUThl OT
KOpPpO3UH.

Oo6mas xapakrepuctuka MmeramioB |A-rpynmnel [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer Tlepuogudeckoit cucTemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W Kajblluid: TOdydeHue, (U3nYecKue u
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHMUS.

AnroMuHUI: noyydeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MIPOCTOTO BEIIEeCTBA M €ro coeauHeHud. AmM@oTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHUA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aIFOMUHUSL.



OOmast  xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[leproanyeckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

du3nyecKue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHEeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHECHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanaus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCUpl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIJIaBOB.

du3nyecKrne 1 XMMUYECKHE CBOMCTBA MEU U €€ coequHeHuu. [lonydenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[IHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W MX NPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ¢ocdopa, xeie3a, MarHus B
KHCJIOPOJAE, HM3Y4YEHHE KOJUIEKIMH «MeTalulbl M CIUIaBbD», B3aUMOJIEHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKeJie3a C PacTBOpaMHU KHUCIOT U
1IeJ104Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBI METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AOMUHUS U LHUHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HAYYHBIX METOJIaX MO3HAHUS U METO0JIOTMU HAy4YHOT0 HccieaoBaHus. Hayunsie
MPUHIUIBI OPTaHU3ALNKH XUMHYECKOTO MPOU3BOACTBA. [IpoMblliyieHHbIE CITOCOOBI
MOJyYeHUs] BaXKHEUIIINX BEIIECTB (HAa MpUMepe MPOM3BOJICTBA aMMHaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEAbl U €ro nocaeAcTBUs. Poib Xxumuu B
o0ecTieueHUN YHEPTETUIECKON OE30ITaCHOCTH.

Xumusg © 300pOBbe 4enoBeka. JlekapcTtBeHHblie cpencrtBa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIE KOMITOHEHTHI, THUIEBbIC J00aBKu. Ponb xumun B
o0ecrieueHnH MHUIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30macHOr0 UCIIOJIb30BAHUS MPEMapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMuUsl B CTPOUTEIILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTEpUaibl (ILIEMEHT,
OCTOH).

XuMHs B CeIbCKOM X03sicTBe. OpraHu4eckrue U MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnainsl 11 25neKTpoHUKU. HaHOTEXHONIOrMN.

Pacuérurle 3amaqn.

PacuéThl: Macchl BeliecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHUYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEaKIMU, €CJIU OJTHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C OMNPEAEIEHHON MAaccOoBOM AOJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM U MOJISIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BBIXO/1a MPOIYyKTa PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanuss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYeHUHM oO0med
HEOpPraHU4ecKorM XuMHM B 11 Kilacce oCyIeCTBISIETCS YEpE3 UCIOIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TeOpHusl, 3aKOH, aHAJIM3, CUHTE3, KIacCU(PUKAILUS, MEPUOIUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Qu3nueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, onocdepa, Metadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbl, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIE UCKOIMAeMbIe, TOTUIURBO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIJIEHHOCTb, METAJUIyPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, IMUILIEBAsI MTPOMBIIICHHOCTD,
dhapmaiieBTHUECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUATIOB, JJIEKTPOHHAs
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA YT'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIETI'O OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTaBISIONIME: OCO3HAHHE
OOyJaroNMMHUCS POCCHUHCKON T'PaKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD)»  OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4Jaronuxcs B MPOIEcce pean3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOydJaronuxcss B MPoLecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBQXEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJCTABJICHUS] O COLMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUU YUESOHBIX U MTO3HABATEIBHBIX 33/1a4, BEINOJTHEHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

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

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIECAUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CThb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B MTOJYYEHUH U MOCIEAYIOIIEM aHAIN3E
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBECHUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBA3AHHBIEC C XUMUYCCKUMU SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHWBAaTh CBOE IOBEJIEHHWE M IOCTYIKH CBOUX TOBapHUIIEH C
NO3ULMKA HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUA MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbS:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro U 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MUYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

COOJIOJIeHUsT TIpaBWJI O€30MacHOro OOpaleHusi C BellecTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU EATEIBHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/ICH;

OCO3HAHMS TOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUSs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  APYrux BHJAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TPAKTHYECKUX 3a/a4y
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO MPOPEecCUuil pa3IudyHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUHU;

YBaXEHUS K TPy, JIIOISIM TpyAa U pe3ybTaTaM TPYJAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111IeCcTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NpOoOJIeM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHON CpEebL;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pELIEHNs BOMPOCOB PALIMOHATIBHOTO PUPOIOIIOIb30BAHNUS;



AKTUBHOTO HENPUATHS JNEUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKaAOUIEH
MPUPOTHON Cpelie, YMEHHS TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIIATh UX;

HaJIM4usl Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, YKOJIOTUYECKON KYJIBTYPBHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHUS aKTUBHO MPOTUBOCTOSITh HJEOJOTUU
xeMohoouu;

7) HEeHHOCTH HAYYHOI'0 NMO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PANMOHATIHLHOTO HAYYHOTO MBINIICHUS, CO3[JaHUU IIEJIOCTHOTO
IpecTaBlIeHuss 00 OKpYKaroleM MUpE KaK O €IMHCTBE MPUPOJbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOM 3HAYMMOCTH XUMHUHM JUISI COBPEMEHHOM
IMBWIN3ALNH: B €€ T'YMaHUCTUYECKOW HAITPABIEHHOCTH U Ba)KHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepHAIIbHOM KYJbTYpbl, B pEHICHUU TIJIOOAIBHBIX MPOOJIEM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIICUCHUU YCIOBUMI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKH KOM(POPTHOM HKUZHH KAKIOTO UieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: T[IOHMMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJlydyaeMble 3HAHUS JIJIsl aHaliM3a U OOBSICHEHUS SIBJICHUM OKPY>KaIOIIEro MUpa u
MPOUCXOJIAIIUX B HEM U3MEHEHUH, YMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYUYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA A
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTHM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTSAMU;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuyHbIX chepax nmpodeccruoHaabHOM
JESITETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSCHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (OPMHUPOBAHHMS  MHUPOBO33PEHUS  OOydarolmuXcs
MEXIUCIUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOIICHAYyYHbIE TOHATHS, OTPasKaloIIne
IIEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U APYTHUE);

yHHUBEpCaJibHbIe yueOHbIe NeHCcTBHs (IT03HABaTEIbHbIE, KOMMYHUKATUBHBIE,

peryJISITUBHBIC), obecrieunBaroIe dbopMupoBaHue (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITUATTLHON KOMIIETEHITUN O0YJarOIITIXCS;
CIIOCOOHOCTH 0o0y4arommxcs UCIIO0JIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBUS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCATbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMA U  PETrYyJSTUBHBIMU
JICUCTBUSIMHU.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBUS

1) 0a3oBble JIOrHYecKHUe JTeCTBUS:

CaMOCTOSITeTbHO  (DOPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENCNIATh LENNU JCSITEIIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIILHOCTU C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIICJISATh XapPaKTEPHBIC MPU3HAKUA TMOHSATHUH W yCTAHABJIMBATh MX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHHS OTISIbHBIX (PaKTOB 1
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTAHABJIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSAMU,

CTPOUTH JIOTMYECKWE PACCYXJICHHS (MHAYKTUBHbBIC, JEIyKTHUBHbBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJINYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBEIBATH MOJICIIBHBIC MPEICTABICHNS — XUMHUCCKUN
3HaK (CHMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUUYECKON peaKkIuu
— MpPU pelIeHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIEA0BATEIbCKUE AeCTBHS:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEA0BAaHUS, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHI B KAadeCTBE HWHCTPYMEHTa
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO TUIAHUPOBAHUA W IPOBEICHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3yibTaT, (PopMyIHpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISITh 0OOCHOBAaHHBIN OTUET O POAEIaHHON paldoTe;

NpuoOpeTaTh OMNBIT YUYCHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4yHO-
NOMyJisipHasi JUTEpaTypa XUMHUYECKOTO COAEp’KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;

(bopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IMYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOM [JIs1 BBINOJHEHHS y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPU PabOTE C XUMUUYECKON
uHbopMaluen: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKue W MaTeMaTHYECKHUE)
3HAKU U CUMBOJIbI, (JOpMYJIibl, a00pEBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYX/1aeMOM TEMbI B XO/1€ JUAJIOTa U/WUIH
JUCKYCCHH, BBICKA3bIBATh HieH, GOPMYINPOBATH CBOM MPEAIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYNATh C TIPE3CHTAIIMEH pe3yJbTAaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIFHO MM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTUYECKONW pabOThI MO MCCICIOBAHUIO CBOWCTB
W3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOIBI
10 pe3yJIbTaTaM IPOBEACHHBIX WCCIACAOBAHUM MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYILECTBISATH CBOK I103HABATEIBHYIO
NEATEIbHOCTh, ONpenesis €€ Leau W 3aJadyd, KOHTPOJIHMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBINIOJIHEHUH YYEOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOMpaTh Hauoboliee
3¢ (eKTUBHBIN CcrMOCO0 HMX pemeHus ¢ Y4YETOM IMOJYyYEeHHsS HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTH Ha OCHOBE cCaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmMeTHbIE pe3ynbTaThl OCBOSHUS MTPOTPAMMBbI IO XUMHUH Ha YIiyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o0uiero o0pa3oBaHus BKIIOYAIOT ClieHu(pUUecKue ass
y4eOHOTO mpeaMera « XMMUsD HayYHbIC 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBHII 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHWUA M TNPUMEHEHUIO 3HAHWW B PA3IMYHBIX YUEOHBIX
CUTYyallUsIX, a TAKKE B PEAJIbHBIX JKU3HEHHBIX CUTYyallMaX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUU TPEAMETHBIE Pe3yJabTaThl MNPEACTABICHBI 10 TroJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynabTaTbl OCBOEHHMS Kypca «Opranudeckas XUMUSD»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPTaHUYECKOU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK W €€ poJii B 00ECTIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUITMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,



HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATIBLHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE KOJIOTHIESCKH 00OCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpENE;

BJIQJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HWOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKEIET, GyHKIUOHATbHAS
rpynmna, pajaukail, CTPYKTypHble (opMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuueckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakIui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X IPOTEKAHMsI, O B3AMMHOM BIIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dextri, opueHtanTsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIEeATEeIIbHOCTH YEeJIOBEKA, OOIIUX HAYUHBIX MPUHIIMIAX XUMUUECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TepepadOTKH HEDTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUIUE MOHSATUS MPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHUIECKUX
BEIIIECTB;

COCTaBJISATh YPaBHEHHSI XMUMHYECKUX PEaKIMi M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MMyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUM;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WIUTOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: YCTaHABIMBATH MPUHAJICKHOCTh H3YYCHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEACIEHHOMY
KJacCy/Tpynne COoeAMHEHWM, JaBaTb MM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
Homenkiatype (IUPAC) u nmpuBoauTh TpUBHAIBHBIC HA3BAaHUS I OTIEIHHBIX
IPEICTABUTENICH OPraHUYECKUX BEIIECTB (3THIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (eHos, (QopMaibIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, TATbMUTHHOBASI KUCIIOTHI,
[NIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH Pa3JIMYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, [IUKJIOATKAHOB, aJIKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoMaTUYECKUX YIJIEBOJOPOJOB, CIUPTOB, aJIbJIETU/IOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIJIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIMl C MCIOJIb30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEPXKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHWYECKUX COCTUHEHHUM OT
KPAaTHOCTH U THUIMA KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIpbs (HE(PTh, MPUPOIHBIN T'a3, YTOJib), CIIOCOOKI €0 EPePadOTKH 1 MTPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHS MPUMEHSITH OCHOBHBIE OTIEPAIliU MBICIIUTEIHLHOM
NEeATEeTbHOCTH — aHAIW3 U CUHTE3, CpaBHEHHE, 000O0IIeHHe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB JIA
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOI0 €IMHCTBA MU,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUM: IPOBOJIUTH PACUETHI IO XMMUYECKUM (popMyiaM
U YpaBHCHHUSM XUMHUYECKUX PEaKIMi C HUCIOJIb30BaHUEM (HU3UYECKUX BEIWYUH
(mMacca, 00BEM Ta30B, KOJIMYECTBO BEIECTBA), XapaKTEPHU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PACU€Thl MO HAXOXKJICHUI0 XUMHUUYECKON (HOpMYIIbI
BEIIECTBA MO M3BECTHBIM MACCOBBIM JOJISIM XUMHUUYECKHUX 3JIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OLEHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPEelIeHUN mpolaeM
B CUTYallHUsIX, CB3aHHBIX C XUMHEM;

c(hOpPMHUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAaHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIYyUYeHHE W M3y4YeHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1€JIb UCCIAEIOBAaHUS, MPEJACTABIATH B pazIndyHoOd dopme
pPEe3yJIbTATHl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0O/IaTh MPaBHJIa YKOJIOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPENbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIIECTB, TOHUMAs CMbICH TTokazaresis [1JIK;

aHAM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3IMYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEepHET U apyrue), KpUTHIECKU
aHATM3UPOBATh XUMUYECKYIO HHPOpPMAIIUIO, TIepepadaThiBaTh €€ 1 UCIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yUeOHOM 3a/1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaKaroT:

chOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH TPOOJIEM DKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECHEYEHHH PAI[MOHAIBHOTO MPUPOJIOIOIb30BAHUS, B
GbopMHpOBaHUKM MHPOBO33PEHHUSI W OOIIEeld KyJIbTypbl 4YEJIOBEKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI09Ka aTtoMma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alMs aTOMHBIX OpOUTalei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHasi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAass JTUCCOIMAIIMS, CTENEHb JHUCCOIMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKku, CKOPOCTh XUMUYECKON peaklMi, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIUU, TEPUOIUICCKUIN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHMBOJIMUECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUYECKUX PEaKlIHUi, TEePMOJWHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax W IUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHUH U 0€3011aCHOM HCTOIb30BAHUH BaKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY W MPAKTUUYECKON AEATEIBLHOCTH YEJIOBEKa, OOIMX HAayYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GoOpMysT BEHIECTB M  YpPaBHEHUM  XWMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALUIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIUU 0 PA3JIMYHBIM MPU3HAKaM (YUCITY U COCTaBY
pearupyromux BelIeCTB, TEIUIOBOMY 3((EKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTajauzatropa W Apyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KpPUTEPUU IS KiIaccuPukamu
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHMS PACKPBIBATH CMBICI TIEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U TIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHX 3JJIEMEHTOB IEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYECKHE MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ W BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XMMHUYECKME  CBOWCTBA  BEIIECTB  PAa3JIMYHBIX  KJIACCOB, TMOATBEPKIATh
CyLIECTBOBAHUE T€HETUYECKOW CBSI3M MEXKJy HEOPraHMYECKUMHU BEIIECTBAMHU C
ITOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCJIUTEILHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKkIuil MOHHOTO OOMeHa MyTEM COCTaBIIEHWS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIui
KOMITJIEKCOOOpa3oBaHus (Ha MPUMEPE THUIPOKCOKOMIUIEKCOB ITUHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBINUICHHOTO TOJIyYEHUS CEPHOM KHCIIOThI, aMMHaka,
oOlue HayyHble MPUHIMIBI XUMHYECKUX TPOU3BOJICTB; 11€J1€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHHUU O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (PEaIbHBINA U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHS IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XUMHYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAacCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YyUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEIJI0BOro s dexra
peaKIuu; 3HA4YECHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO MMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BELIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JaHO B M30OBITKE
(MMeeT mpuMecH ); JOTU BhIXOa MPOAYKTa PEaKINK; 00BEMHBIX OTHOIIIEHUHN T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuMid  HMOHHOro  OOMeEHa,
MOATBEPKIACHNE KaueCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/IeeHNe
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, W3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIMu, pPEIICHUE
DKCIEPUMEHTANIbHBIX 3a7ad 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUiI 0€30MacHOro OOpallleHHs C BEIleCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOPMYITHPOBATH IETh UCCIEOBAHUS, MPECTABIATH B Pa3IMYHON
dbopme  pe3ynbTaThl  OKCIEPUMEHTA, AaHAIM3UPOBaTh W  OLEGHUBATh  HX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysIoll U j1abopaTopHBIM O0O0OpyJOBaHWEM, OOpaIeHUs C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY W TPYIOBOU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JIC€HANPABICHHbBIN IOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(DOpMalHIo, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIie
Ne i/ P Kourposbubie IIpakTuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU
Crtpoenue atoma. [lepuoanueckuit 3akoH
1.1 u [lepuonueckas cucTeMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiectBa. MHorooopasue 11 1
BEIICCTB
13 XUMHUYECKUE PEAKITIH 19 1 3
Hroro no pazneny 39
Pa3nen 2. Heoprannueckasi xumusi
2.1 Hemerambl 31 3
2.2 MeTtaisl 23
Hroro no pazneny 54
Pa3znen 3. Xumus v :Ku3Hb
31 MeTo/ bl TO3HAHUST B XUMUU. XUMUS U 9
' KU3Hb
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10
- 102 2 10

I[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

OPTraHUYECKHUX

10 KJIACC
KoanuectBo yacos
Ne
n/ Tema ypoka Bce Konrpoas  Ipakruue JleKTPOHHBbIE HU(POBbHIE 00pa3oBaTebHbIE PeCYPChI
I ro HbIe CKHe
padoThI padoThI
[pezenTanus (MHOOYPOK): https://infourok.ru/prezentaciya-predmet-
Hpenmer u organicheskoj-himii-10-klass-4554865.html Ypok (udposas Oubnmnoreka):
3HAYCHHUC https://app.onlineschool-1.ru/10-klass/himiya/predmet-organicheskoj-
OpraHu4eCcKOM himiil/article Buneoypoxk: http://school-collection.edu.ru/ Ypok (Sxmacc):
1 XHUMUHU, 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
IpEJICTaBICHHUE O 6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
MHOTr000pa3uu organiches_-6447217 Buneoypok (MaTepypok):
OpTaHMYECKUX https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-
coeIMHeHuit organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6149/
DIIEKTPOHHOE
CTpOEHHeE aToMa IIpeszentanus: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-
yrieposa ugleroda-klass-271196.html Ypox (AdKimacc):
(OCHOBHOE H https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
2 BO3GYAIEHHOE 1 6490_554/so_s_toianie—eIektronov—v—atome—s—p—orbitali—elektronnaia—
konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ead46dacl63
COCTOAHN). Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
Banenhyie https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-
BOSMOKHOCTH stroenie-atoma-ugleroda
aToma yriepoja
Xumnueckas Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
3 CBSI3b B 1 klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah

[Ipesenramus MUHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-




COCAUHCHHMSIX.
MexaHu3MbI
o0pazoBaHus
KOBaJICHTHOM
CBSI3H, CIIOCOOBI
paspbiBa CBs3EH

elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-
3998996.html Buaeoypok: http://school-collection.edu.ru/
(AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-
khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959

Teopus crpoeHus
OpraHUYECKUX
COoeIUHEHUN A.
M. bytneposa.

Buaer nzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHA
. DIEKTPOHHBIE
a¢ ekt B
MoOJIEKyJIax
OpraHUYECKUX
COCTUHEHUN.

IIpencrasnenue o
KJaccu(uKaum u
CUCTEMATHYECKas

Buneoypok: http://school-collection.edu.ru/ Buneoypox
(MuTtepypoxk):https://interneturok.ru/book/chemistry/10-klass/organicheskaya-
himiya-10-klass-rudzitis-g-e# Ypoxk (Skmacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-
konfiguratciia-_-6447220
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches -6447217 Ypoxk (Ludposas
6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/osnovnye-
polozheniya-teorii-himi/article ITpezentanus (MHO®OYPOK):
https://infourok.ru/teoriya-stroeniya-organicheskih-soedineniy-umk-rudzitis-
1651623.html

Buneoypox: http://school-collection.edu.ru/ Ypoxk (SKnacc):
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
6490554/izomeriia-izomery-6490525 IlpezenTarus (MHDOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-
1959959.html Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-
izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

Buneoypox: http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/klassifikatsiya-
organicheskih-soedineniy Ypox (SdKmnacc):




HOMEHKJIaTypa https.//www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
(IUPAC) 6490554/klassifikatciia-organicheskikh-veshchestv-6447504 I1pe3enTanus
OPraHMYECKHX (MHD®OYPOK):https://infourok.ru/prezentaciya-k-uroku-klassifikaciya-
BEILECTB organicheskih-soedineniy-497334.html
https://infourok.ru/prezentaciya-nomenklatura-organicheskih-soedinenij-
5322147.html
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Knaccnduxarus Kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
peakui B priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6¢d
. [IpezenTanus (MHPOYPOK): https://infourok.ru/oporniy-konspekt-po-
OpraHu4ecKoun . L e o . . .
— orqulcheskov-hlml|-kIaSS|f|kacwa-hlm|chesk|h-reakcw-v-orqanlcheskov-
himii-3380651.html
https://infourok.ru/prezentaciya_po_teme klassifikaciya himicheskih reakciy
v_organicheskoy himii-285796.htm
Cucrematusanus Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-

1 000011IeHIE
3HAaHUH 110 TEME

klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-
veschestv-prosteyshaya-i-molekulyarnaya-formuly

AJnKaHBI:
TOMOJIOTHYECKHI
pan, obmas
dopmyua,
HOMEHKJIaTypa U
U30Mepus,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOCHHUE
MOJIEKYJT

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

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-
fizicheskie-svoystva Ypoxk (Lludposast
6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article Ypok
(POL):https://resh.edu.ru/subject/lesson/6151/




dusnueckue n

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-eqo-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-
fizicheskie-i-khimicheskie-svoistva-poluchenie-i-primenenie-6890485

10 XHMfIquKHe [Ipesenramus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-himii-na-
CBOUCTRA ATKAHOB temu-alkani-klass-1043265.html Ypox ({udposas
6ubnunoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-
uglevodorody-alka/article
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6151/
Haxoxaenue
AJIKaHOB B i
npupoe. Buneoypok: http://school-collection.edu.ru/ ITpe3entauus: https://ppt-
11 Crioco6h1 online.orq/445?7§ Ypoxk (Lludposas 6H6J1HOTe1<a):https://app.onlineschool—
P 1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
VYpox (POIII):https://resh.edu.ru/subject/lesson/6151/
MPUMEHEHUE
AJIKaHOB.
[ukmoankaHbl:
obmas popmyna,
HOMEHKJIATypa U )
o BI/II[eO-ypOKZ http://school—colIeCtlc_)n.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
0COOEHHOCTH ) ) i
12 cTpoenHs i uglevodorody/tsikloalkany-osobennosti-malyh-tsiklov ITpe3entanms
I (I_/IHCDOY_POK): https://infourok.ru/prezentaciya-po-himii-na-temu-
cikloalkani-klass-2250393.html
CBOWCTB, CITIOCOOBI
MOJIyYEHUS U
MIPUMEHEHUE
Pemenne [pezenTanus (MHO®OYPOK): https://infourok.ru/prezentaciya-vyvod-
13 pacu€THBIX 3a1a4 molekulyarnoj-formuly-organicheskogo-veshestva-po-ego-plotnosti-

Ha OnpeACICHUC

massovym-dolyam-ili-produktam-sgoraniya-6199752.html Buaeoypox:




14

15

MOJIEKYJIIPHOU
bopmybl
OpPraHUYECKOT0
BEI[ECTBA 10
MacCCOBBIM JOJISIM
aTOMOB
3JIEMEHTOB,
BXOJISIINX B €r0
COCTaB.
CucremaTtu3zanus
1 00001eHne
3HaHUI 110 TEME

AJIKEHBI:
TOMOJIOTHYECKUN
pan, oOmas
opmyuna,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
IPOCTPAHCTBEHHO
€ CTPOCHHE
MOJIEKYI.
CrpykTypHas u
HHC-TpaHC-
HU30Mepus
AJIKEHOB

dusnueckue u
XUMHYECKHE
CBOMCTBA
aJIKCHOB.

http://school-collection.edu.ru/ Buneoypox (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-
kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-
molekulyarnaya-formuly

Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKIIACC):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-etilen-i-ego-gomologi-6898889 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-nomenklatura-izomeriya-i-
fizicheskie-svoystva ITpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
5028230.html Ypoxk (LHudposas oubmamorexa):https://app.onlineschool-
1.ru/10-klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/

Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-fizicheskie-i-khimicheskie-svoistva-6892975
Buneoypok:http://school-collection.edu.ru/

[pezenTanus (MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-
alkeny-10-klass-5028230.html




16

17

18

19

[IpaBuiio
MapkOoBHHMKOBa

CnocoObl
[OJIy4YEHUA U
[IPUMEHEHUE
aJKEHOB

[IpakTuueckas
pabota Ne 1 o
teme "llonyuenue
STUJIEHA U
U3Y4YEHHE €ro
CBOMCTB"

Pewenne
pacy€THBIX 3a1a4
Ha OIpeJeICHUE
MOJIEKYJISPHOU
bopMyIbI
OpraHUYECKOI 0
BEILIECTBA

AnKagueHbl:
COIPSKEHHBIE,
M30JIMPOBAHHbIE,
KyMYJIUpPOBAHHbBIE

Ypok (ILludporas 6mbiuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypox
(POL):https://resh.edu.ru/subject/lesson/5412/

Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkeny-poluchenie-i-primenenie-6895074 Buaeoypok: http://school-
collection.edu.ru/ [Tpe3enTanust
(MH®OVYPOK):https://infourok.ru/prezentaciya-po-himii-alkeny-10-klass-
5028230.html

Ypok (Hudposast 6ubnuoteka):https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(POL):https://resh.edu.ru/subject/lesson/5412/

[pezenTtanus (MHO®OYPOK): https://infourok.ru/prezentaciya-na-temu-
poluchenie-etilena-i-opiti-s-nim-klass-257772.html Buneoypox: http://school-
collection.edu.ru/

Ypok (SAxmacce):https://www.yaklass.ru/p/himija/10-klass/reshenie-
raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-produktam-
sgoraniia-6874542
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-
6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-
khimicheskogo- -6874541
[pezenTanus(MH®OYPOK):https://infourok.ru/konspekt-uroka-po-himii-
na-temu-reshenie-zadach-na-vivod-formuli-organicheskogo-veschestva-klass-
3946056.html

Buaeoypox: http://school-collection.edu.ru/ Ypoxk (AKmnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-
6899278 (Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-




. Ocobennoctu klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
3JIEKTPOHHOTO svoystv-sopryazhennyh-alkadienov [1pe3enTanust
CTPOEHHS (MH®OYPOK)https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-
10-klass-4636620.html Ypoxk (L{udposas
oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
Buneoypok: http://school-collection.edu.ru/
Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkadieny-6899278 Buneoypok
XuMHYECKHe (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
20 CBOICTBA klass/nepredelnye-uglevodorody/alkadieny-tipy-alkadienov-osobennosti-
COIIPSKEHHBIX svoystv-sopryazhennyh-alkadienov ITpe3enTanus
JINEHOB (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-
10-klass-4636620.html Ypoxk (Lludposas
o6ubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CrniocoOsr 6579439/alkadieny-6899278 Ilpe3zentanus
21 MOJTYy4YEHUS U (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-
MIPUMEHEHNE 10-klass-4636620.html Ypox (Lludposas
AJIKaJUEHOB 6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkadieny-
kauchukil/article
AJIKVHBI: .
COMOOLIECKIi Buneoypok: http://school-colIectlon.edu.ru_/ )
psiL, obmas YpOK(ﬂKne%cc):httpé:/lwva.vaklass.ru/_p/hlm||a/10-klass/uqlevodorodv-
bopmya 6579439/alkiny-atcetilen-i-ego-gomologi-6892969 Buneoypok
22 ’ (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
HOMEHKIIATypa, . . . .
> TEKTPOHHOE I k_Ia_ss/nep_redeInve-uqlevodoroc_iv/alk|nv-stroen|e-nomenklatura-|zomer|va-
fizicheskie-svoystva-poluchenie ITpe3enrarus
MMPOCTPAHCTBECHHO

€ CTpOeHHE

(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-alkini-




23

24

25

26

27

MOJIEKYJI,
dusnueckue
CBOMCTBA

XUMHYECKUE
CBOMCTBA
AITKAHOB

KauecTBennrle
peaKuuu Ha
TPOVHYIO CBSI3b

CnocoObl
MOJTyYeHUs U
pUMEHEHUE
AJIKUHOB.

Pemenue 3agauq:
pacy€Thl 110
YpaBHEHUIO
XUMHUUYECKOMN
peakuuu
CucremaTtuzamnus
1 00001eHne
3HAHUM I10 TeMe

klass-1243319.html Ypoxk (Lludposas
ouomoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

Buneoypok: http://school-collection.edu.ru/
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkiny-himicheskie-svoystva-i-primenenie
[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-alkini-klass-1243319.html Ypoxk (Lludposas
o6ubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

Ypok (udposast 6ubnuoteka): https://app.onlineschool-1.ru/10-
klass/himiya/kachestvennye-reakcii-organiches/article Buneoypok:
http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279

Buneoypox: http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279 Ypoxk (Lludposas
o6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/alkiny/article

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/reshenie-zadach-po-teme-nepredelnye-

uglevodorody

Pemry EI'D:https://ege.sdamgia.ru/
Buneoypok: http://school-collection.edu.ru/




ApeHbI:
TOMOJIOTUYECKU I
psn, odmas
opmyura,
HOMEHKJIAaTypa.
DJIEKTPOHHOE U

Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

28 . . . )
IIPOCTPAHCTBEHHO klass/aromaticheskie-uglevodorody/areny-nomenklatura-izomeriya-
€ CTPOCHHUE poluchenie-i-fizicheskie-svoystva Ypoxk (Lludposas
MoJIeKyJ1 OeH3ona o6ubnuoteka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
U TOJyOJIa, UX uglevodorody-ill/article Ypox (POIL):https://resh.edu.ru/subject/lesson/4775/
duznueckue
CBOICTBA
Buaeoypok: http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
T ——. 6579439/arenv-svo|stva-p_oluchenle-l-prlmenen|e-691_2880 Buneoypok
. . (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOMCTBA apEHOB: . . . .
29 AL klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
EaMeu J— himicheskie-svoystva Ypox (L{udposas
B o6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
uglevodorody-il1/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/4775/
T -, Buneoypok:http://school-collection.edu.ru/ o
. . Ypox (AKmacce):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
CBOMCTBa apEHOB: ) . )
peakuuu 6579439/areny-svoistva-poluchenie-i-primenenie-6912880 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
30 MIPUCOCTMHCHUS, ) ) - -
klass/aromaticheskie-uglevodorody/aromaticheskie-uglevodorody-
OKHCIICHUE o i
OMOIIOLOB himicheskie-svoystvaYpok (Lludposas
Sersona oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-

uglevodorody-ill/article




OcobenHocTH

Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas

31 XUMUYECKHUX oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
CBOWCTB CTHpOIa uglevodorody-ill/article
Pemenue
pacuéTHBIX 3a7a4
Ha OIpeieIeHHe

32 MOJIEKYJISIPHON Buneoypox: http://school-collection.edu.ru/
bopmybl
OpPTaHHYECKOTO
BEIIIECTBA
CrniocoOsr Buneoypox: http://school-collection.edu.ru/ Ypok (Lludposas

33 MOJIyYEHUS U oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aromaticheskie-
MIPUMEHEHHUE uglevodorody-ill/article
apeHOB Ypoxk (POIII):https://resh.edu.ru/subject/lesson/4775/

I'enernyeckas IIpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-
CBSI3b MEXIY geneticheskaya-svyaz-mezhdu-klassami-organicheskih-veschestv-

34 pa3IUYHBIMHU 1540148.html Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas
KJIacCaMH oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
YIJIEBOIOPOIOB svyaz-mezhdu-klass6/article
Pacuérsl o
YpaBHEHUSIM
XUMHWYECCKUX L

35 PEaKIHii. Ypok (HKnacc):https://vvww.vaklass.ru/p/hlml !allo-klass/uqlevodorody-

6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
CucremaTuzamnus
1 00001IeHIE
3HAHUU 10 TEME
ITpupoaHsblit ras. [pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
36 [TortyTHBIE temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypoxk:

He(TSHBIC Ta3bI.

http://school-collection.edu.ru/ Ypoxk (Lludposas




KamenHnslit yroib

oubnmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/prirodnyj-
gazl/article Ypox (POILL):https://resh.edu.ru/subject/lesson/6148/

[Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-prirodnie-istochniki-uglevodorodov-klass-2294230.html Buneoypoxk:

37 Y TIPOJTYKTHI €T0 http://school-collection.edu.ru/ Ypoxk (Lludposas
nepepadoTKu oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/kamennyj-ugol-i-
ego-pererabot/article Ypox (POILI):https://resh.edu.ru/subject/lesson/6148/
[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Hed1p 1 ciocoObr temu-prirodnie-istochniki-uglevodorodov-klass-2294230.htm| Buneoypoxk:
e€ mepepaboTKH. http://school-collection.edu.ru/ Ypok
38 [Ipumenenue (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
IIPOJyKTOB 6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731 Ypok
nepepaboTKu (udposas 6mbamoreka):https://app.onlineschool-1.ru/10-klass/himiya/neft-
HeTH. i-sposoby-eyo-pererabotkil/article Ypok
(POL):https://resh.edu.ru/subject/lesson/6148/
I'eneTnueckas
CBSI3b MEXKIY Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludposas
39 pa3IUYHBIMHU 6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
KJIaccaMu svyaz-mezhdu-Klass/article
YIIIEBOJIOPOJIOB
I"anorenomnpounsso
JTHBIE )
YTIIEBOTIOPOTIOR: Buneoypok: http://schO(_)ItcoIIectlon.edu.ru/
SIEKTPOHHO® https://youtu.be/kKUbebihjh0
40 https://youtu.be/dNoxefooPwl
CTPOCHHE; [Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-
PeaKIHH galogenproizvodnye-uv-10-kl-5218206.html
3aMCIICHUA

rajJorcHa.




JewcTBue
mIeao4ei Ha

rajoreHIpou3BO/I
41 HPIC: . Bupeoypox: http:/school-collection.edu.ru/
BzaumoneiictBue
JTUTaJIOTeHAIKaHO
B C MarHuem u
IUHKOM
CucreMaru3amnus
1 00001IeHne Buneoypox: http://school-collection.edu.ru/ ITpezentauus (MHOOYPOK):
42 3HaHUH 1O https://infourok.ru/prezentaciya-po-himii-obobschenie-znaniy-po-teme-
pazneny uglevodorodi-447951.html
"VrneBonopobr"
Kontponbnas
43 pabota 1o Teme
"Yranesonopozs"
[Ipenenbubie
ZEE;:EMHHG [IpezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
. temu-spirtiklass-298155.html Buneoypoxk: http://school-collection.edu.ru/
psiz, o6mAs Ypok (HKnacc):https://www.vaklass.ru/p/himiia/lO—kIass/spirtv—fenolv—
(bopmyra, 6580873/nasvshchennve-odnoatomnve_—sp|rtv-metanoI-etanol-6569_756
44 cTpocHne Bmeoypox (HHTEPS_’I_’OK_):http§://|nterneturok.ru/ Iesson/chemlst_rvllo-
MoTeKy.T klass/s'plrtv/splrtv-klassmkatswa-splrtov-predeInve-odnoatomnve-splrtv-
’ stroenie-i-nomenklatura
H3OMCpHA, VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/10-
HOMCHKIATYpa, klass/himiya/odnoatomnye-spirty/article Ypoxk
Knaccnukanmus, (POIII):https://resh.edu.ru/subject/lesson/4769/
¢duznueckue

CBOMCTBA




Buneoypok: http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
spirtov-6579666 Buaeoypok

XHUMHYCCKHE (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOJCTBA klass/spirty/himicheskie-svoystva-spirtov-1-kislotnost-spirtov
45 MPEAETbHbBIX https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
OJTHOATOMHEIX spirtov-2-nukleofilnoe-zameschenie-v-spirtah
CIINPTOB https://interneturok.ru/lesson/chemistry/10-klass/spirty/himicheskie-svoystva-
spirtov-3-okislenie-spirtov
Ypok (L{udpoast 6ubimoTteka):https://app.onlineschool-1.ru/10-
klass/himiya/odnoatomnye-spirty/article Ypoxk
(POI1I):https://resh.edu.ru/subject/lesson/4769/
CrniocoOsr Ypok (AKmacc):https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
MOJIyYECHUS U 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-
46 MIPUMEHEHUE spirtov-6579666 Ypoxk (Lludposas 6ubnmoreka):https://app.onlineschool-
OJIHOATOMHBIX 1.ru/10-klass/himiya/odnoatomnye-spirty/article Ypoxk
CIIUPTOB. (POIL):https://resh.edu.ru/subject/lesson/4769/
ITpocteie 3¢upsr:
HOMCHKJIaTypa ¥ [Ipesenranus (MHDOYPOK):https://infourok.ru/avtor-goncharov-t-
H30MEpHsL, prezentaciya-po-himii-prostie-efiri-klass-2841335.html Buaeoypoxk:
47 0COOEHHOCTH http://school-
buznyecKux u collection.edu.ru/Ypox(@OKCDOP1):https://foxford.ru/wiki/himiya/prostye-
XUMHYECKHAX efiry-epoksidy
CBOMCTB
MHoroaToMHbI€ [pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
CIIUPTBHI: klass-po-teme-mnogoatomnie-spirti-3539968.html Buneoypox: http://school-
48 STUJICHTJIUKOJb U collection.edu.ru/ Bumeoypok

TIIUIEPUH, UX
dusnueckue u

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/spirty/osobennosti-himicheskih-svoystv-mnogoatomnyh-spirtov-i-




XUMHUYECKHE
CBOMCTBA.

CroocoOsbl
MOJTyYCHUS U

fenolov Ypoxk (Ludposas oubamoreka):https://app.onlineschool-1.ru/10-
klass/himiya/mnogoatomnye-spirty/article

[Ipesenranus (MHDPOYPOK): https://infourok.ru/prezentaciya-po-himii-
klass-po-teme-mnogoatomnie-spirti-3539968.html Bugeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

49 IIPUMEHEHNE i L .
klass/spirty/poluchenie-i-primenenie-spirtov Ypoxk (Lludposas
MHOI'OAaTOMHBIX . .
CIDTOR ouomoTeka):https://app.onlineschool-1.ru/10-klass/himiya/mnogoatomnye-
PTOB. spirty/article
DeHO: CTpOEHUE
MOJIEKYJIBI, [Ipesentanusa: https://infourok.ru/prezentaciya-po-himii-fenoli-klass-
dusnueckue 1535601.html Buneoypox: http://school-collection.edu.ru/ Ypok (Ludposas
50 . i - )
CBOMCTBA. oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
TokcHyHOCTH Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5727/
deHona
Buneoypok: http://school-collection.edu.ru/
XuMHyecKue .
51 . VYpok (Hudposas 6ubnuorexa):https://app.onlineschool-1.ru/10-
CBO¥icTBa (peHoa L .
klass/himiya/fenol/article
CrniocoOsr
MOJIyYEHUS U Buneoypox: http://school-collection.edu.ru/ Ypoxk (Lludpoas
52 i - .
IIPUMEHEHNE 6ubnuoteka):https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
denona
[TpakTnueckas
pabota Ne 2.
P
cHietie Pemry EI'D:https://ege.sdamgia.ru/
53 AKCIIEPUMEHTAIIbH

BIX 3a7a4 110 TEME
"CnupThl U
deHnomsr"

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




54

55

56

57

Cucremaruzanus
1 00001IEeHNE
3HAHWUH 10 TEME

ANLnerunel u
KETOHBI:
AIIEKTPOHHOE
CTpOCHHE
KapOOHMITHHOU
TPYIIIBL;
TOMOJIOTHYECKHE
PAIBI, 001IAs
opmyua,
HU30Mepus U
HOMEHKJIaTypa

Anpaerunsl u
KCTOHBI:
¢duznueckue
CBOICTBA;
peakiuu
MIPUCOCAMHCHHUS

Peakun
OKHCJICHUS U
KauyeCTBEHHBIE
peakuuu
aITBJIETHIOB U
KETOHOB

Buneoypok: http://school-collection.edu.ru/ ITpe3entamus
(MH®OYPOK):https://infourok.ru/obobschenie-i-sistematizaciya-znaniy-po-
teme-spirti-i-fenoli-s-elementami-laboratorno-prakticheskoy-raboti-cherez-
informacionnie-1648131.html

[Ipesenranus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-
aldeqgidi-i-ketoni-klass-1535664.html Buneoypox:http://school-
collection.edu.ru/ Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-Kisloty-6780279/aldegidy-i-ketony-
6777547 Buneoypox (MHTEPYPOK:
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
karbonovye-kisloty/karbonilnye-soedineniya-stroenie-izomeriya-nomenklatura
Ypok (L{udposast 6ubimoTteka): https://app.onlineschool-1.ru/10-
klass/himiya/aldegidy-i-ketony1/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4776/

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

Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-
aldegidov-i-ketonov Ypoxk (Lludpoas
oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
ketony1/article Ypok (P3LL):https://resh.edu.ru/subject/lesson/4776/

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

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/himicheskie-svoystva-
aldegidov-i-ketonov Ypoxk (P3III):https://resh.edu.ru/subject/lesson/4776/




CnoocoOsbl

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

gg | OAyHCHI aldegidi-i-ketoni-klass-1535664.html Biaeoypok: http://school-
WILACTHAOB | collection.edu.ru/ Ypox(POI):https://resh.edu.ru/subject/lesson/4776/
KETOHOB
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-karbonovie-kisloti-klass-2203040.html Buaeoypox:http://school-
collection.edu.ru/ Ypox(SAKmnacc):https://www.yaklass.ru/p/himija/10-
OmnoocHosHbIe klass/aldegidy-ketony-karbonovye-kisloty-6780279/karbonovye-kisloty-
NPCACIbHBIC karboksilnaia-gruppa-6795067 Buneoypoxk
KapOOHOBBIC (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
59 KHUCIIOTBL, klass/karbonilnye-soedineniya-karbonovye-kisloty/karbonilnye-soedineniya-
0COOEHHOCTH stroenie-izomeriya-nomenklatura
CTPOCHHUS UX https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-
MOJIEKYJT karbonovye-kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura
VYpox (Lludbposas 6ubnuoTeka):https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-Kkisloty/article
Nsomepus u
HOMECHKJIaTypa Ypok (AKmnacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
60 KapOOHOBBIX karbonovye-kisloty-6780279/karbonovye-kisloty-karboksilnaia-gruppa-
KHCIOT, UX 6795067/re-72dfe742-32b8-4321-92b2-63e£28864526
(I)H3quc1(1/1e Buneoypok:http://school-collection.edu.ru/
CBOMCTBA
XuMHu4ecKre
CBOWCTBA Ypok (AKmacce):https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
61 NpEeNeNbHBIX karbonovye-kisloty-6780279/svoistva-poluchenie-i-primenenie-
OJTHOOCHOBHBIX nasyshchennykh-odnoosnovnykh-karbonovy -6777549
KapOOHOBBIX Buneoypok:http://school-collection.edu.ru/

KHUCJIOT




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

OcobeHHocTH ) T : -
CBONCTE klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-
. schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv IIpe3enrarus
MYypaBbUHOMN ) ) .
62 CHCIIOTEL (MHD®OYPOK):https://infourok.ru/prezentaciya-na-temu-karbonovye-kisloty-
i muravinaya-kislota-4545399.html Buaeoypok:http://school-collection.edu.ru/
MHuoroob6pasue - . .
KADGOHOBLIX Ypox(AKnacc):https://www.yaklass.ru/p/himija/9-klass/organicheskie-
P veshchestva-102302/karbonovye-kisloty-122869/re-672fbce2-fb05-444a-83d3-
Krenot c750a335dad1
OcobeHHOCTH
CBOWCTB:
HCMIPCACIIbHBIX U
apoMaTHYECKHUX
KapOOHOBBIX, . . .
[pezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-vysshie-
g3 AVKAPOOHORRIX, karbonovye-Kisloty-10-klass-5542540.html Bizeoypor:http://school-
THIPOKCHKapOOHO : ' AEOYPOR-THI:
collection.edu.ru/
BBIX KUCJIOT.
IIpencraBurenu
BBICIIIUX
KapOOHOBBIX
KHUCJIOT
IIpeszenrtanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
ITonsiTue o temu-proizvodnye-karbonovyh-kislot-4034646.html
64 IIPOU3BOAHBIX Buneoypoxk:https://youtu.be/IDPWDI1JQdUw Buneoypoxk
KapOOHOBBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
KHUCJIOT klass/karbonilnye-soedineniya-karbonovye-Kkisloty/proizvodnye-karbonovyh-
kislot-slozhnye-efiry
Cnoco0st Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
65 MOJTy4YEHUS U klass/karbonilnye-soedineniya-karbonovye-Kkisloty/poluchenie-i-primenenie-

IIPUMEHEHHE

karbonovyh-Kkislot




KapOOHOBBIX
KHCIIOT

CnoxHbie dpupHI:

TOMOJIOTHYECKUM
66 psin, obmias VYpok (ILludporas 6mbimnoTeka):https://app.onlineschool-1.ru/10-
dbopmya, klass/himiya/slozhnye-efiry-zhiry/article
HN30MCpHUA U
HOMEHKJIaTypa
Buneoypox: http://school-collection.edu.ru/ ITpesentanus: (MHOOYPOK)
dusnyeckue u https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-
67 XUMHYECKHE klassifikaciya-stroenie-svojstva-primenenie-10-klass-4274333.html Ypok
cBolcTBa 3(HHUPOB (AKmacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-
6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179
Pemienne
pacu€THBIX 3a7a4:
110 YPaBHEHUIO
XUMHICCKOH VYpok (AKmacc): https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
68 peaKkuuu, Ha karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-
onpeaeeHue Kisloty-6780277
MOJIEKYISPHON https://youtu.be/e3V6mBICRx8
bopmybl
OpPraHUYECKOT0
BeIlleCTBA
[TpakTnueckas
pabota Ne 3. ] )
Pewmenme Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
69 klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-
AKCIIEPUMEHTAIIbH

BIX 3a/1a4 10 TeMe
"KapOoHoBbIE

spirtov-aldegidov-i-karbonovyh-kislot




KUCJIOTHL.
Croxusle

a¢upsr"

Kupsl: ctpoenue,
buzndeckue u

Buneoypok:http://school-collection.edu.ru/
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
zhiri-1728121.html Ypox (AKmacc):https://www.yaklass.ru/p/himija/10-

70 XUMHYECKHE klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681 Buneoypok
CBOMCTBa (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
(ruaponus) klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry Ypox
(POL):https://resh.edu.ru/subject/lesson/5952/
OcobGeHHOCTH
CBOWCTB KHMPOB, [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-nahozhdenie-
coaepxKammnx zhirov-v-prirode-3122367.html Buneoypoxk
71 OCTaTKH (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
HETPEIeTbHBIX klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-
JKUPHBIX KHUCIIOT. svoystva-funktsii-v-organizme
Kupsl B mpupone
Mpbia Kak conu
BBICIIIUX
KapOOHOBBIX . ) -
KHCIIOT, HX [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
O temu-milo-klass-841231.html4Buneoypoxk: https://youtu.be/2gggOIQf5wc
72 eficTBie. VYpoxk (POIII):https://resh.edu.ru/subject/lesson/5952/
MomsiTHe o Ypok (AKIJTACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211
CUHTCTHUYCCKUX
MOIOIIUX
cpenctBax (CMC)
73 I'enernueckas VYpox (Ludposas 6ubnuoreka): https://app.onlineschool-1.ru/10-
CBS3b klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article Buneoypox:




YTIIEBOAOPOIOB U
KHCIIOPOICOIEPK
ammx
OpPTaHUYECKHUX
BEIIIECTB

http://school-collection.edu.ru/ ITpe3enTtanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-geneticheskaya-
svyaz-696024.html

74

75

76

77

78

PacuéTrl 1o
ypaBHEHUAM
XUMHYECKHAX
peaKkuuit
Cucremaruzanus
1 000011IEeHNE
3HAHUH 110 TEME

Ob6mas
XapaKTepUCTHKA
YTTIEBOJIOB U
KIaccupuKanus
YTJIEBOJIOB (MOHO-
, Au- U
MOJIMCaXapuabl)
Monocaxapuabl:
¢duznueckue
CBOICTBA U
HaXOXJICHUE B
pupoIe
[IpumeHeHue
TJIIOKO3EI, €€
3HA4YCHHE B
KU3HEACITEIHHOC
TH OpraHu3Ma.

[Ipesenramus (MHDPOYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-
slozhnyh-efirov-i-zhirov

Buaeoypok: http://school-collection.edu.ru/ Pemry
EI'D:https://ege.sdamgia.ru/

[IpesenTtanus :https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-
klass-1962863.html Buneypox:http://school-collection.edu.ru/

VYpoxk (AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov Ypok
(POIL):https://resh.edu.ru/subject/lesson/6150/

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
[IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-na-temu-
monosaharidi-3657060.html Ypoxk
(POIL):https://resh.edu.ru/subject/lesson/6150/

Buneoypok: http://school-collection.edu.ru/
Ypox(AKmnacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
soedineniia-6835083/gliukoza-i-fruktoza-6835111 Buneoypoxk
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-




klass/uglevody/fizicheskie-i-himicheskie-svoystva-glyukozy Ypok
(POL):https://resh.edu.ru/subject/lesson/6150/

Jucaxapuipr:

caxaposa, [pezentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-himii-

MaJIbTO3a U disaharidi-3128997.html Buneoypok: https://youtu.be/cpVKIfm7nlk Ypox

79 JIaKTO3a. (AKmacc):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-

Haxoxnenue B soedineniia-6835083/sakharoza-6841114 Buneoypok

pupoje 1 (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-

IIPUMEHEHHE klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal

JcaxapusioB
Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5413/start/150714/

ITonmucaxapupr: . . -

CTDOCHIE [pezentanus (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-

P polisaharidi-klass-008646.html Ypox

MaKpOMOJIEKYI, L i

(AKJIACC):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
80 buzndeckue u o .
NUMIIECKIE soedineniia-6835083/krakhmal-tcelliuloza-6843938 Buaeoypok
. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOIICTBa, o i S
I klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-saharozy-krahmal
PHNCHEHHE- Buzieoypok: http://school-collection.edu.ru/

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-
soedineniia-6835083/krakhmal-tcelliuloza-6843938 Buneoypoxk:

[Tonstue 06 http://school-collection.edu.ru/ Buneoypoxk

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

BOJIOKHAX klass/uglevody/tsellyuloza-iskusstvennye-polimery ITpe3enranus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-tehnologii-himicheskie-
volokna-iskusstvennie-i-sinteticheskie-3985000.html

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

82 pacueTHBIX 3a7a4 IIpesenranus (MHOOYPOK):https://infourok.ru/prezentaciya-na-temu-

Ha onpeJielIeHue
JIOJIX BBIXOJA

reshenie-zadach-na-opredelenie-massovoj-obemnoj-doli-vyhoda-produkta-
reakcii-ot-teoreticheski-vozmozhnogo-4117208.html




IPOIyKTa
peaxkuuu ot
TEOPETUIECCKHU
BO3MOXHOT'O

CucreMatus3anus
1 000011IEeHNE

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

83 3HAHUH 1O EI'D:https://ege.sdamgia.ru/
pazneny
O06o00aronun
YPOK IO TeMe
84 "Kucnopozconep Peury EI'D:https://ege.sdamgia.ru/
Karue
OpraHUYEeCKHE
coeuHeHUs"
AMUHBL Bupeoypox: http:/school-collection.edu.ru/ TTpesenrarms
KJ1acCU(UKALHs, (MHO®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-
CTPOCHHC klass-4410983.html Ypoxk (SAKmnacc):https://www.yaklass.ru/p/himija/10-
MOJIEKYJI, 001Ias klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-
85 dbopmymna, nasyshchennye-aminy-6585751 Ypoxk (Lludposas
U30MEpUs, oubnuoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminy/article
HOMEHKJIaTypa U Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
¢duznueckue klass/aminy/aminosoedineniya-klassifikatsiya-izomeriya-nazvaniya-i-
CBOMCTBa fizicheskie-svoystva
Buneoypok
XuMHUYECKHE . . .
cBoficTRA (MHTEPYPOK):https://interneturok.ru/subject/chemistry/class/10#
86 Vpok(SAKnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
anudaTuuecKux o ) i ; o
AMIHOB soedineniia-6852270/aromaticheskie-aminy-anilin-6851421 Buaeoypox:

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




AHWINH:

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

CTpOCHUE soedineniia-6852270/aromaticheskie-aminy-anilin-6851421 Buaeoypok
87 AQHUJIMHA, (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
0COOEHHOCTHU klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
XUMHYECKHUX [Ipezentanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-teme-
CBOICTB aHWJIMHA anilin-1290859.html
CriocoOsr
MOJIyYEHUS U Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
88 IIPUMEHEHHE klass/aminy/osobennosti-svoystv-anilina-poluchenie-i-primenenie-aminov
an(paTHIECKUX Buneoypox:http://school-collection.edu.ru/
aMUHOB
Buneoypok: http://school-collection.edu.ru/
AMHMHOKHCIIOTBI [pezenTanus (MH®OYPOK):https://infourok.ru/aminokisloti-prezentaciya-
HOMEHKJIaTypa 1 k-uroku-klass-815105.html Ypok
U30MeEpUs, (AKmacc):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
89 buznueckue soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
CBOICTBA. Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
OtnenbHbIe klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
IpEICTaBUTEIH O- aminokislot Ypoxk (Lludposas 6ubnamoreka):https://app.onlineschool-
AMUHOKHUCJIOT 1.ru/10-klass/himiya/aminokisloty-belki/article Ypok
(POL):https://resh.edu.ru/subject/lesson/4743/
X HMIIECKIE Buneoypok: http://school-collection.edu.ru/
cBONCTEA Ypok(AKmnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
AMHHOKHCIOT. HX soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801
’ Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
90 OHoJIOru4ecKoe .. . . - .
klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-svoystva-
nateHme aminokislot Ypoxk (Lludposast 6ubdamorexa):https://app.onlineschool-
AMHHOKHCIIOT: 1.ru/10-klass/himiya/aminokisloty-belki/article Ypok
Cunres u

(POL):https://resh.edu.ru/subject/lesson/4743/




TUApOJIn3

IENTUA0B
Buneoypok: http://school-collection.edu.ru/ IIpe3entamus
(MH®OI'OPOM):https://infourok.ru/prezentaciya_po_himii_na_temu_belki
benku kak 10_klass-557089.htm Ypox (AKmacc):https://www.yaklass.ru/p/himija/10-
IIPUPOJHBIC klass/azotsoderzhashchie-soedineniia-6852270/stroenie-svoistva-i-znachenie-
91 MIOJIUMEPHI; belkov-6858170 Buieoypok
CTPYKTYPbI (MHTENYPOK):https://interneturok.ru/lesson/chemistry/10-klass/belKki-i-
OCITKOB nukleinovye-kisloty/belki Ypok (Lludposa
oubmoTeka):https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-
belki/article Ypox (POILI):https://resh.edu.ru/subject/lesson/4743/
Buaeoypok: http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-
soedineniia-6852270/stroenie-svoistva-i-znachenie-belkov-6858170
92 Xm\imqecme Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CBOHCTBA Genkon klass/belki-i-nukleinovye-kisloty/belki Ypox (Lluposas
6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/aminokisloty-
belki/article Ypok (POIII):https://resh.edu.ru/subject/lesson/4743/
A3zoTcoaepkaiue
reTePOLUKINIECK [IpezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
1 COCTMHCHMS. temu-geterociklicheskie-soedineniya-2486321.html Buneoypok: http://school-
93 Hyxiiennosslie collection.edu.ru/
KHCJIOTBI: COCTaB, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
CTPOCHHE U klass/belki-i-nukleinovye-kisloty/ponyatie-o-geterotsiklicheskih-soedineniyah
onosornyeckas Ypoxk (POIII): https://resh.edu.ru/subject/lesson/6296/
poiib
IMpaxkTrnyeckas Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
9 pabota Ne 4. klass/belki-i-nukleinovye-kisloty/reshenie-kachestvennyh-zadach-po-

Pemenue

organicheskoy-himii




JKCIIEPUMEHTAIIbH
bIX 3a1a4 I10 TEMC
"A3oTcoaepKalu
€ OpraHuYecKue
coeuHeHus"

https://interneturok.ru/lesson/chemistry/10-klass/belki-i-nukleinovye-
kisloty/reshenie-kachestvennyh-zadach-2-tsepochki-prevrascheniy

95

[IpakTnueckas
pabota Ne 5.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a37a4 110 TEME
"Pacrio3HaBanue
OpPraHUYECKUX
coenuHeHun"

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

96

Kontponbnas
pabora 1o Teme
"A3oTcoaepKalu
€ OpraHu4ecKue
coeMHeHus"

VYpoxk (AKmnacce):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-
vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783

97

OcHOBHBIE
IIOHATUA XUMHUHN
BBICOKOMOJIEKYJIS
PHBIX
COCJIMHEHUN U
METOJIBI UX
CHHTE3a —
MOJIMMEepHU3als U
MMOJIMKOHICHCAITH
A.

[Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-visokomolekulyarnie-soedineniya-3194967.html
Buneoypok:http://school-collection.edu.ru/




[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-

IInacTmacchl. . L .
temu-stroenie-poluchenie-i-primenenie-plastmass-klass-3458498.html Ypok

Yrunmmzauus u . .

98 HepepaBorka (AKmacc):https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-

pep soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-
fracTia polimerov-6874539 Ypoxk (POILI):https://resh.edu.ru/subject/lesson/6095/
D1acTOMEpHL: I
. VYpok (AKnacce):https://www.yaklass.ru/p/himija/10-

HaTypaJbHBIN . . T

99 CHIETCTHICCKIC klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-

prakticheskoe-ispolzovanie-polimerov-6874539
Kayudyku. Pe3una
Bonoxkna: . .
HATYpATBHELE, IIpesenranus (MHOOYPOK): https://infourok.ru/prezentaciya-na-temu-
volokna-775635.html
HCKYCCTBEHHBIE, )
Buneoypok: http://school-collection.edu.ru/

100 = cuHTETHYECKHE. T
TOMMEDEL Ypox(AKnacc):https://www.yaklass.ru/p/himija/10-

P klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-
CHCHHATILROTO prakticheskoe-ispolzovanie-volokon-6874540
Ha3HaA4YCHUS
IIpakTnueckas
pabota Ne 6.
Pemenne . .

[Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-

SKCHEPUMEHTAIbH o . . .

101 himii-na-temu-prakticheskaya-rabota-raspoznavanie-plastmass-i-volokon-
BIX 37T O TeMe 3014053.html Buaeoypok: http://school-collection.edu.ru/4
"Pacnio3naBanue
MJIacTMacc 1
BOJIOKOH"

O6o0meHue u
cucreMaru3anus
102  w3ydeHHOrO Buneoypok: http://school-collection.edu.ru/

MarepHaa 1o
TeMe




"BricokoMoieKyJ

SpHBIE

coeuHeHus"
OBIIEE
KOJIMYECTBO
YACOB I1O0
[MTPOI'PAMME

102




11 KJIACC

KoaudecTBO 9acoB

aTOMHBIM
opouTanim

Ne
n/ Tema ypoka Bee Kourpox Tpakruie DJIeKTPOHHbIe N (ppoBbIe 00pazoBaTe/IbHbIE pecypchl
bHbIE CKHe
II ro
padoThbI padoThbI
[pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-
Atom. Coctas :
587955.html Buneoypoxk: http://school-collection.edu.ru/ Ypok
aTOMHBIX SJIEP. )
. (POL):https://resh.edu.ru/subject/lesson/6479/
1 XuMHYECKU 1 - .
TEMEHT Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
1 ’ zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
30TOTIBE Ypok (L{udpoast 6ubimoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Crpoenne . o
D TCKTDOHHBIX VYpoxk (AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
2 P 1 zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-
000JI0YEK aTOMOB,
6931775
KBAHTOBBIC YHUCJIa
Knaccuduxarus Bnneoypox(_I/IHTEPYPQK_): https_:/hnterneturok. _ru/ lesson/chemistry/11-
klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
XUMHNYCCKUX .. e e .
3 5IEMEHTOB (S, p- 1 VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
d- f P zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
- T-ameMenTEL) polozheniiu-v-periodiches -6585752
[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Pacnpenenenue o - - - -
SIEKTHOHOB 110 temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-
4 P 1 urovnyam-i-podurovnyam-11-klass-5607311.html Ypox (Lludposas

oubnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-
o0-stroenii-al/article




DJIEKTPOHHBIE
KOH(UTypaIriu
aTOMOB
3JIEMEHTOB B
OCHOBHOM U

VYpok (ILludporas 6mbiuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

BO30YXIEHHOM
COCTOSIHUH
DNEeKTPOHHBIE
KOH(UTypaIiu [pezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
HOHOB. elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
DnekTpooTpuLaTe Buneoypoxk:http://school-collection.edu.ru/
JIBHOCTD
[Tepuoanueckuii
3aKOH U
[Tepuonnueckas ) ) o ]
cHeTeMa [IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-periodicheskiy-
zakon-klass-2508756.html
XUMHYECKHUX .
Buneoypoxk:http://school-collection.edu.ru/
anemenToB 1. U. . e
NV I Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
A ’ zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
CpA3b € . khimicheskikh-elementov-_-6948490
COBPEMEHHOI

TEOPHUEN CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH
HU3MCHEHHUSI
CBOMCTB
XUMHUYECKHX
DIIEMEHTOB H
o0pa3yeMbIX UMHU

[pezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-po-teme-pshe-d-
imendeleeva-klass-3247664.html Buneoypoxk:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-
zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-
soedinenii-po-perioda_-6957324




IIPOCTBIX U
CJIOXKHBIX
BEILECTB 110
rpynmnam u
IepuoIam

CucreMaTusanus

VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-

9 1 00001eHe zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-
3HaHUH MO TeMe polozheniiu-v-periodiches_-6585752
BanentHocTh 1
BAJICHTHBIC [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-
BO3MOXHOCTH v-klasse-valentnie-vozmozhnosti-atomov-stepen-okisleniya-282695.html
aToMoB. CBs3b Buneoypoxk:http://school-collection.edu.ru/

10 AIEKTPOHHOU Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
CTPYKTYpPBI klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-vozmozhnosti-atomov-
MOIIEKYII C MX himicheskih-elementov
reOMEeTPUUYECKHM VYpox (POIII):https://resh.edu.ru/subject/lesson/6332/

CTPOECHUEM

Bunnl

XUMHUYECKON

CBA3M. [Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-himicheskaya-
Mexanu3mel svyaz-i-eyo-tipi-klass-3049138.html

00pa3oBaHus Buneoypok:http://school-collection.edu.ru/

11 KOBAJICHTHON Ypok(AKnace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
CBSA3MU. stroenie-veshchestva-6927604/elektronnaia-priroda-i-tipy-khimicheskoi-sviazi-
Bonoponnas elektrootritcatelnost-6926170
CBS3b. Buneoypox (MHTEPYPOK):https://interneturok.ru/book/chemistry/11-
MesKMOJIeKyIISIpH klass/himiya-11-klass-rudzitis-g-e#
bIC

B3aHMMOJICHCTBUS




[IpencraBnenus o

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/btipy-himicheskih-svyazejb/tipy-kristallicheskih-reshetok Ypok c

KOMIIJICKCHBIX N
12 COCIMHECHUSIX: HIpeseHTaten . ) -
COCTAB I (MH®OVYPOK)(https://infourok.ru/urok__prezentaciya_po_himii_na_temu_ko
S — mpleksnye_soedineniya 11_klass-589677.htm)
Buneoypok:http://school-collection.edu.ru/
Bemectsa
MOJIEKYJIAPHOIO U Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-
HEMOJIEKYJISIPHOTO stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175
13 cTpoeHus. Tumbl https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-
KPUCTATHIECKHUX veshchestva-6927604/zavisimost-fizicheskikh-svoistv-veshchestv-ot-tipa-
pelIeToK 1 kristallicheskoi-res -6926176
CBOICTBa BEIIECTB
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-dispersnie-sistemi-klass-3453293.html Buneoypoxk: http://school-
HonsiTie o collection.edu.ru/ Ypok(AKmacce):https://www.yaklass.ru/p/himija/11-
JAUCIIEPCHBIX klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590
14 cucTeMax. Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
IIpencrasnenne o Klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
KOJUTOWTHBIX dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-
pacTBopax sposoby-vyrazheniya-kontsentratsii Ypoxk (Lludposas
o6ubnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypok (POII):https://resh.edu.ru/subject/lesson/4939/
[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
Hctunnbrie temu-dispersnie-sistemi-klass-3453293.html Buneoypoxk: http://school-
pacTBOPBI: collection.edu.ru/ Ypok(SAKmacc):https://www.yaklass.ru/p/himija/11-
15 HAaCBINICHHBIC U klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590

HEHaCBILICHHBIE,
pacTBOPUMOCT.

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/fazovye-sostoyaniya-veschestv-dispersnye-sistemy-




16

17

Kpucrannoruapar
Bl

Crioco0b1
BBIPAKECHUS
KOHIEHTPALIKU
pacTBOpOB
Pemenue 3agau c
HCITOJIb30BaHUEM
MTOHSTHHN
""MaccoBas I0JIA
PacTBOPEHHOTO
BemecTna",
"MoJsipHas
KOHIIEHTpanus"

sposoby-vyrazheniya-kontsentratsii Ypoxk (Lludposas
oubnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/dispersnye-
sistemy/article Ypox (POI1I):https://resh.edu.ru/subject/lesson/4939/

[Ipesenranus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-
rastvori-sposobi-virazheniya-koncentracii-rastvora-i-veschestva-2507208.html

Peury EI'D:https://ege.sdamgia.ru/ Buaeoypoxk:http://school-collection.edu.ru/

18

19

20

Knaccudukanus u
HOMEHKJIATypa
HEOPTaHHYECKUX
BEIIIECTB

CucreMaTu3anus
1 0000I11IeHNE
3HAaHUHU 110 TEME

KonTponsHas
pabota mo Temam
"CtpoeHue aToma.
[Tepuonnueckuii
3aKOH U
[Tepnonnueckas
cucreMa

Buneoypox: http://school-collection.edu.ru/ ITpesenTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-klass-geneticheskaya-
svyaz-himicheskih-soedineniy-1236894.html

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy

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




XUMHYECKHUX
anemeHToB /[. U.
Menneneena",
"CtpoeHue
BEIIECTBA.
MHoroo6pasue
BelecTs"

21

22

Knaccudpukanus
XUMUYECKUX
peakuuii B
HEOpPraHUYeCKOn
Y OPTaHUYECKOU
XUMHH. 3aKOH
COXpPaHEHUSA
MacChl BEIIECTB;
3aK0H
COXpaHEHUs U
MpeBpaIICHUs
SHEPTUHU MPHU
XUMHUYECKUX
peaKusXx.
JlaGopaTopHblii
onbIT 1
"IIpoBenenue
peaKkuuii HFOHHOTO
obmena"

TennoBeie
3¢ deKThI
XUMHYECKUX

[IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html Buaeoypox:http://school-
collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/Klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-
6964758 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-
teplovoy-effekt-himicheskih-reaktsiy Ypox (Llugposas
6ubnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-
himicheskih-reakc5/article Ypok (POILI):https://resh.edu.ru/subject/lesson/4938/

Ypox(AKmnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-
uravneniia-6964761




peaKkuuid.
TepMoxuMuyecKu
€ YpaBHEHHSL.

Brruncnenus mo

YpaBHEHUSM
23 XHMquf o Pemry EI'D:https://ege.sdamgia.ru/

peakuuii u

TCPMOXUMHYCCKHU

M ypaBHEHUSIM
IIpeszenranus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-reakciy-klass-1040626.html Buneoypok:

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

XUMUYECKOU Ypoxk(SKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-

peakuuu, eé kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-

24 3aBUCUMOCTB OT reaktcii-6964759 Buaeoypok

Pa3IUYHBIX (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

(hakTopoB. klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii ¥Ypox

Karamusz n (Inposas 6ubnuoreka):https://app.onlineschool-1.ru/11-

KaTajau3aTopbl klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article

I'omorennsie u

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

peakmn

IIpaxTrueckas

pabora Ne 1 mo [pezenTarnus (MHDOYPOK):https://infourok.ru/prezentaciya-uroka-himii-v-

26 Teme "Brnusane klasse-faktori-vliyayuschie-na-skorost-himicheskih-reakciy-3516838.html

pa3sInYHBIX
(akToOpoB Ha

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




CKOPOCTH
XUMHUYECKON
peakuuun"

OOpatumbie

[Ipesenranus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-skorost-himicheskih-reakciy-klass-1040626.html Buneoypoxk:
http://school-collection.edu.ru/
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-

HEoOpaTUMbIE .
reaktcii-6964759 Buaeoypok
27 peaKkIuu. i )
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
XumMmuueckoe ey o . . . .
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii ¥Ypox
paBHOBECHE i
(ITupposas 6mbmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article
IIpaxTrueckas
paborta Ne 2 o
teme "Bausaue
28 Pa3INYHBIX Ypok(AKnace):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
(akToOpoB Ha kinetika-6995740/khimicheskoe-ravnovesie-printcip-le-shatele-6984763
MOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS"
DIIEKTPONUTHYECK _ _
[IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-
ast UCCOIIHAITHSI. . o
CrIbHbLE 1 elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok: http://school-
29 cnabhie collection.edu.ru/ Ypox(AKmnacc):https://www.yaklass.ru/p/himija/11-
[— klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
SJICKTPO ' pokazatel-ph-rastvora-7048767 Buneoypok
Crenenn

IHUCCOLIHAINA

(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-




30

31

32

Honnoe
MIPOM3BEICHUE
BoJibl. Cpena
BOJHBIX
pacTBOpOB.
Bonopoansrit
nokasaresn (PH)
pacTtBopa.
JlaGopaTopHbIit
OITBIT 2
"Openenenue
Cpelbl pacTBOPOB
BEIIIECTB C
ITOMOIILIO0
YHUBEPCATHLHOTO
WHauKatopa."

I'mpponus coen.
Peakmumn,
MIPOTEKAOIINE B
pacTBopax
AJEKTPOJIUTOB

IIpaxTrueckas
paborta Ne 3 mo
TeMe
"Xumuueckue
peakuuu B

koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-
elektroliticheskaya-dissociaciya-klass-3049118.html Buneoypok: http://school-
collection.edu.ru/ Ypok(SAKmacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-
pokazatel-ph-rastvora-7048767 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/brastvory-i-ih-
koncentraciya-dispersnye-sistemy-elektroliticheskaya-dissonaciya-
gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-ionnogo-obmena

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-elektroliticheskaya-
dissonaciya-gidrolizb/gidroliz-sreda-vodnyh-rastvorov-vodorodnyy-pokazatel
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
7109506/gidroliz-solei-7126690

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




pacTBopax
3JEKTPOJIUTOB"

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJILH
bIC peaKIIuu.

Ypoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
vosstanovitelnye-protcessy-7170109/okislitelno-vosstanovitelnye-svoistva-
nemetallov-7164468 IIpe3enTtanus
(MH®OVYPOK):https://infourok.ru/prezentaciya_okislitelno-

33 BasHeiiie vosstanovitelnye_reakcii_11_klass-481851.htm Bupeoypoxk: http:/school-
S — collectlon.edu.r_u/ _Ypox_ (Hn(prBaa 61/16J_1H0Te1<a):h_ttps://app.onlmeschool—
BOCCTAHOBHTEN 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article

https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-

rastvorl/article

[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
Meron vosstanovitelnye reakcii_11 klass-481851.htm Buaeoypoxk: http://school-

34 SJICKTPOHHOT'O collection.edu.ru/ Ypoxk (Lludposas 6udbmuoreka):https://app.onlineschool-
(271I€KTOHHO- 1.ru/11-klass/himiya/okislitelno-vosstanovitelnye7/article
HMOHHOTO) OanaHca https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-rasplavov-i-

rastvorl/article
OneKTponan3

35 pacTBOPOB U Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/okislitelno-
pacIiaBoB vosstanovitelnye-protcessy-7170109/elektroliz-rasplavov-i-rastvorov-7161829
BCIICCTB
Pemenue 3agau

36 8 Pemry EI'D:https://ege.sdamgia.ru/

Pa3JINIHBIX TUIIOB
Pemenue 3agau .
37 . Pemry EI'D:https://ege.sdamgia.ru/
Pa3IMIHBIX THUIIOB
Cucremaruzarust Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
38 1 00001IeHIE klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-

3HAHUI 10 TEME

teplovoy-effekt-himicheskih-reaktsiy




39

40

41

42

"XuMHuecKue
peakuuun"

KonTposbnas
pabora 1o Teme
"Xumuueckue
peakuuu"

Ilonoxenue
HEMETAJIJIOB B
[Tepuonuueckoit
CHCTEME
XHUMHYCSCKHX
anemeHToB Jl. U.
MenpaeneeBa u
0COOEHHOCTHU
CTPOCHHUSI X
aTOMOB.
dusznueckue
CBOMCTBA
HEMETAJIJIOB

AsnmoTponus
HEMETaIJIoB (Ha
npumMepe
KHUCJIOPOAA, CepHl,
docdopa u
yriIepo/a)
Bonopon:
MOJTyYeHHE,
¢buznyeckue u
XUMHYECKHE

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

[pezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buneoypoxk:http://school-collection.edu.ru/
Ypok (L{udpoast 6ubimoTteka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(POL):https://resh.edu.ru/subject/lesson/5939/

[Ipesentamus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buaeoypox:http://school-collection.edu.ru/
VYpox (Hudposas 6ubnuoreka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(POIL):https://resh.edu.ru/subject/lesson/5939/

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




43

CBOICTBA.
aapuasn
I'amorensr:
HaXOXKJIEHUE B
pupoie,
CIOCOOBI
MOJTyYEHUS,
¢busnveckue u
XUMHAYECKHE
CBOICTBA

Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

44

l"anorenoBoiopon
pl. Baxxueiimue
KHUCJIOPOACOAEPKA
IIMEe COCAUHCHUS
raJloreHOB

Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030

45

JlaGopaTopHsble u
MIPOMBIIIIJIEHHBIE
CHIO0COObI
MOJIy4EHHUS
raJIoreHoB.
IIpumeHeHue
raJIOreHOB U UX
COCIMHECHUM.
JlaGopaTopHblii
OMBIT 3
"KauecTBeHHBIE
peaxkuuu Ha
HEOpraHU4YecKue

Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-viia-gruppy-7265030




46

47

48

HMOHBI U KaTUOH
Bojopoaa"
[IpakTuueckas
paborta Ne 4.,
Pemenne
AKCIICPUMEHTAJIbH
BIX 3a7a4 I10 TEME
"["ajoreHsr"
Kucnopon:
nabopaTOpHbBIE U
MIPOMBIIIIICHHBIC
CITOCOOBI
MOJTyYEHU S,
¢busnveckue u
XUMHYECKUE
cBoiicTBa. O30H.
IIpumeHeHue
KHCJIOpOJia U
030Ha

OKcuabsl 1
MIEPOKCH/IBI

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

Ypoxk(SAxmace):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-via-gruppy-7265029/re-b0ec05¢3-9505-4e21 -
afe0-9ebldda3d2b4

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-klassy-soedineniy-ih-svoystva-i-tipichnye-reaktsii/oksidy

49

50

Pemrenue 3agau
Pa3IMIHBIX THUIIOB
Cepa:
HaXO0XICHUE B
pupoJe,
CITOCOOBI
IIOJIy4YEHU,
buzmveckue u

[IpezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
soedineniya-klassi-825447.html

[IpezenTanus (MHO®OYPOK):https://infourok.ru/prezentaciya-sera-i-ee-
soedineniya-klassi-825447.html

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/kislorod-sera




51

XAMUYECKHE
CBOICTBa
CepoBoniopoy,
Cyb(puabI

Ypox (MHOOPMYPOK):https://infourok.ru/rabochaya-tetrad-dlya-
podgotovki-k-ege-konspekt-po-teme-serovodorod-sulfidy-11-klass-6532221.html

52

Kucnopoaconepx
ale COeUHEHUS
CEpBL.
OcoGenHoctu
CBOWCTB CEpPHO
KHCIIOTBI

Ypox (MHD®OYPOK):https://infourok.ru/konspekt-dlya-podgotovki-k-ege-
rabochaya-tetrad-dlya-uchashihsya-kislorodnye-soedineniya-sery-11-klass-
6532430.html

53

54

[IpakTnueckas
pabora Ne 5.
Pemenne
SKCIEPUMEHTAJIbH
BIX 33/1a4 IO TEME
"Cepa u eé
coeTuHEeHUS "

A3zor:
HaXO0XICHUE B
MIPUPO/IE,
CITOCOOBI

MOy YEHUS,
¢buznueckue u
XUMHYECKHE
CBOICTBA.
AMMHaK,
HUTPU/IBI

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

Buneoypoxk:http://school-collection.edu.ru/
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/azot IIpe3enTanus
(MH®OYPOK):https://infourok.ru/prezentaciya-azot-i-ego-soedineniya-klassi-
825492.html

55

Kucnopoaconepx
alue CoeqUHEHUS

[Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-6051540.html Bungeoypok:http://school-collection.edu.ru/




56

57

58

59

asorTa.
Ocobennoctu
CBOMCTB a30THOM
KHUCJIOTHI

[Ipumenenue
a30Ta M ero
COEMHEHHIA.
A30THBIE
ynoOpeHus
docdop:
HAXOXJICHHUE B
pupoJe,
CTIIOCOOBI
MIOJTy9ICHUS,
¢buznueckue u
XUMHYECKHE
CBONCTBA.
dochunsl u
dochun
Oxcuanl
hocdopa,
docdopcoaepka
II[1€ KUCIIOTHI.
Conu docdopHoii
KHCITOTBI

IIpumeHeHue
docdopa u ero
COETUHEHU.

Ypoxk(SAKJlacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-6051540.html Buneoypok:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[Ipezentanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-6051540.html Buneoypok:http://school-collection.edu.ru/
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-6051540.html Buneoypok:http://school-collection.edu.ru/
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028

[pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
temu-azot-i-fosfor-6051540.html Buneoypox:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-va-gruppy-7265028




dochopHbie

yAa0OpeHus
[IpakTuueckas
paborta Ne 6. ) )
Pellere [Ipesenramus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
60 SKCIEPHMEHTANbH eIemen_tl—lvqruppl—qIavnoy—podqrupp|—2533214.htmI Bn_z[e_c_)ypoxzhttp://school—
LIX 3A184 10 TeMe collection.edu.ru/ (SIKmnacc):https://www.yaklass.ru/p/himija/11-
" A klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027
Aot u pochop
1 UX COeqUHEHUS"
Yraepon:
HaXO0XJICHHE B
npupoze, [IpezenTanus (MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
AJUIOTPOITHBIE elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-
61 MOTU(UKAIH; collection.edu.ru/
(buznveckue u Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XUMHUUYECKHE nemetallov-7269055/nemetally-iva-gruppy-7265027
CBOICTBA,
MIPUMEHEHHE
Oxkcun . )
[Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
yraepoza(ll), . . )
S elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buaeoypoxk:http://school-
62 collection.edu.ru/
yriepona(lV), L .
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
er_J,IBHaH Kueota nemetallov-7269055/nemetally-iva-gruppy-7265027
u €€ conu
Pemenue 3ana
63 HICHHE Sanat Pemry EI'D:https://ege.sdamgia.ru/
Pa3TMYHBIX TUTIOB
Kpemuwii: [pezenTanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-
64 HaXO0XJCHUE B elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-

pHUpo/Ie,

collection.edu.ru/




CIIOCOOBI
MOJTy9CHUS,
¢busnveckue u
XUMHYECKHE
CBOICTBa

Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
nemetallov-7269055/nemetally-iva-gruppy-7265027

Okcun
kpemuus(1V),

[IpezenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buaeoypoxk:http://school-

65 KpEMHHEBasI collection.edu.ru/
KHCJIOTA, Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CHJINKATBI nemetallov-7269055/nemetally-iva-gruppy-7265027
[Ipumenenne ) )
KPEMHHA 1 €10 [IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-k-uroku-
o elementi-ivgruppi-glavnoy-podgruppi-2533214.html Buneoypox:http://school-
COEIUHEHUH. )
66 collection.edu.ru/
CrexJio, €ro _— -
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
MOy HCHUC, BHJIBI nemetallov-7269055/nemetally-iva-gruppy-7265027
CTEKJIa
Pemenue 3ama .
67 HHCHHE sakatd Peury EI'D:https://ege.sdamgia.ru/
pastqHHx TUIIOB
CucreMaTu3anus
0600 .
68 1 obo VH.ICHI/IC Pemry EI'D:https://ege.sdamgia.ru/
3HAaHHUH 10 TEME
"HemeTtamier"
KonTponsHas
69 pabota o Teme Pemry EI'D:https://ege.sdamgia.ru/
"HemeTtamnbr"
Anamus
70 pe3meTaT0Bv Pemry EI'D:https://ege.sdamgia.ru/
KOHTPOJIbHOU

paboThI,




KOPPEKIIHs

OIIHOO0K
[Tonoxxenue
METaJJIOB B
[lepuonnueckoi Buaeoypoxk:http://school-collection.edu.ru/
cucreMe Ypoxk(Sxmnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
XUMHYECKUX metallov-7200709/metally-obshchie-svoistva-metallov-7183914 Buaeoypok
71 3JIEMEHTOB. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
Ocobennoctu sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-
CTpOEHUS rastvory-sposoby-v/elektroliz Ypox (Ludposas
3JIEKTPOHHBIX oubnmotexka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
000JI04€K aTOMOB
METaJJIOB
OO6mme Buneoypox :http://school-collection.edu.ru/
dbuznveckue Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CBOMCTBA metallov-7200709/metally-obshchie-svoistva-metallov-7183914 Buaeoypok
72 METAJIJIOB. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bfazovye-
IIpumeHeHue sostoyaniya-vewestv-dispersnye-sistemy-chistye-vewestva-i-smesi-istinnye-
METAJUIOB B OBITY rastvory-sposoby-v/elektroliz Ypox (Lludposas
Y TEXHUKE oubnuoTeka):https://app.onlineschool-1.ru/11-klass/himiya/metally/article
Crnnassl Ypok(POLI):https://resh.edu.ru/subject/lesson/4961/ ITpe3enTarust
73 METAJIJIOB. (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
Kopposus ryad-napryazhenij-metallov-4703809.html Buneoypoxk:http://school-
METaJJIOB collection.edu.ru/
DIIEKTPOXUMHUYEC .
Kuik pa YpOK(PSHI):https://resh_.edu.ru/sublect/Iesson_/4961/ HpezeHTaquI _ )
. (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-elektrohimicheskij-
74 HaNpsHKEHNUN

merauioB. O0me
CII0COOBI

ryad-napryazhenij-metallov-4703809.html Buneoypoxk:http://school-
collection.edu.ru/




IIOJIYUCHUA
METAaJlJIOB

Pemrenue 3amau

75 Pemry EI'D:https://ege.sdamgia.ru/
pas3IUYHbIX THIIOB
Oomas
XapaKTepUCTHKA
MetasuioB |A-
IpYMIIBI
[Tepuonuueckoit
CHCTEMBbI
XUMUYECKUX
3JIEMEHTOB.
Hatpuit i kamui: Ipesentarus (MHP®OYPOK):https:/infourok.ru/prezentaciya-po-himii-na-
1I0JIy4CHUC, temu-metalli-gruppi-glavnoy-podgruppi-1919665.html Buneoypok:
busnueckue u http://school-collection.edu.ru/
76 XUMUYECKHE Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
CBOMCTBA, metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
IIPUMEHEHNE Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-

MPOCTHIX BEIIECTB
1 UX COeTUHCHHUI.
JlaboparopHblit
omeIT 4
"BzanMoencTBHe
IIEJIOYHBIX U
IIEIIOYHO3EMEIbH
BIX METAJIJIOB C
BOJIOH (BO3MOXKHO
HCIIOJIb30BaHUE

klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
schelochnozemelnye-metally-alyuminiy




BHJICOMATEPHAIIOB
O61mas
XapaKTePUCTHKA
mertauioB |A-

TpyHIbI
[Tepuonnueckon
CHCTEMBI [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-himii-na-
S — temu-metalIi-qruppi_—qIavnov-podqruppi-1919665.htm| Buneoypok:
http://school-collection.edu.ru/
3JIEMEHTOB. o o
77 Marmuit i Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
S metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916
] Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
MOJTy4eHue, ) -
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-metally-
pusmrieckue u schelochnozemelnye-metally-alyuminiy
XUMHUYECCKUEC
CBOMCTBA,
MIPUMEHEHUE
IMPOCTHIX BEUIECCTB
U UX COeIUHEHUN
e [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-k-uroku-himii-
€CTKOCTb BOJIBI 4
R v-klasse-po-teme-zhestkost-vodi-453702.html
78 U CIIOCOOBI €€ o -
CTDAHEHIS Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
yerp metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154
ANIOMUHU: - -
HoydeHHe Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
’ metallov-7200709/obshchaia-kharakteristika-metallov-ia-iiia-grupp-7183916/re-
¢buznueckue u
79 6cc74465-dfa5-4f80-9339-a20ef511dc62 IIpe3enTanus

XUMHUYCCKUEC
CBOICTBA,
IIpUMEHEHNE

(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-alyuminij-11-klass-
4710727 .html




80

AmdoTtepHbIe
CBOICTBa OKCHJIa
Y TUAPOKCU]IA
aJTIOMHHUS,
TUAPOKCOKOMILIIEK
CBI AJTIOMHUHUS, UX
MIPUMEHEHHE.
JlaGopaTopHbIit
OIIBIT 5
"B3auMoneiicTBue
THAPOKCHUJIOB
aJIOMHUHUS U
IIMHKA C
pacTBopamu
KHCIIOT B
menoyei"

Buneoypoxk:http://school-collection.edu.ru/
Buneoypox(MHTYPKPOK):https://interneturok.ru/book/chemistry/11-
klass/himiya-11-klass-rudzitis-g-e#
VYpox(PII1):https://resh.edu.ru/subject/lesson/4960/

81

82

Pemenue 3agau
pa3J'II/IllHI)IX THUITIOB

IIpaxTrueckas
paborta Ne 7.
Pemenne
AKCIIEPUMEHTAIbH
bIX 33J1a4 [0 TeEME
"Mertaisl
IJIaBHBIX
noarpymnn"

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

VYpok:https://kopilkaurokov.ru/himiya/presentacii/rieshieniie-ekspierimiental -
nykh-zadach-po-tiemie-mietally Buaeoypox:http://school-collection.edu.ru/

83

O61mas
XapaKTepUCTHKA
METAJJIOB

IIpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Bugeoypok:http://school-collection.edu.ru/




MOOOYHBIX
noarpynn (b-
rpymn)
[Tepuonnueckon
CUCTEMBI
XUMHYECKHX
AJIEMEHTOB

Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypoxk(SAKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

duznueckue u
XUMHYECKHUE

[IpesenTtanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Bugeoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnhovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-

84 CBOWCTBA XpoMa 1
- nemetally/perehodnye-metally
A ’ VYpok (AKmacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
Hux HpI/IMeHeHI/Ie
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310
[Ipe3entanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
BakHeiimye pobochnykh-podgh.html Buneoypok:http://school-collection.edu.ru/
COC/TMHEHHUS BnneoypOK(HHTEPYPOK):https:// interneturok.ru/lesson/chemistry/11-
Mapraia. klass/o_snovnye—metalIv—|—nemetalI\_//perehodnve—metallv _
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
85 Ilepmanranar
nemetally/perehodnye-metally
KaJIus, ero - -
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
OKHSHHTeHLHHe metallov-7200709/khrom-marganetc-7224312
CBONCTBA https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310
duznueckue u [pezenTanus (MHO®OYPOK):https://infourok.ru/material.htmI?mid=35890
86 XUMHYECKHE Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-

CBOMCTBA XeJie3a

metallov-7200709/zhelezo-i-ego-soedineniia-7224313




U ero
COEMHEHHUIA.
[Tonyuenue u
MIPUMEHEHHE
CIUUIaBOB KeJie3a

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-
i-ego-soedineniia-7224311 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(POII):https://resh.edu.ru/subject/lesson/3534/

87

88

duznyeckue u
XUMHYECKHE
CBOMCTBA MEIH U
e€ COeIMHCHUH,
HX IIPUMEHEHUE

dusznyeckue u
XUMUYECKHUE
CBOMCTBA LIMHKA U
€ro COeJIMHEHU,
WX IPUMEHEHUE.
I'mppoxcokomuie
KCHI IIMHKA.
JlaGopaTopHblii
OITBIT 5
"KayecTBeHHBIE
peakiuu Ha
KATHOHBI
MeTaJIoB"

[IpesenTanus :https://multiurok.ru/files/priezientatsiia-na-tiemu-mietally-
pobochnykh-podgh.html Bugeoypok:http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/khrom-marganetc-7224312
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/med-
i-ee-soedineniia-7224310

[IpezenTanus (MHD®OYPOK):https://infourok.ru/material.htmI?mid=35890
Ypok(AKnacce):https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/zhelezo-i-ego-soedineniia-7224313
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/tcink-
i-ego-soedineniia-7224311 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-
metally-i-nemetally/perehodnye-metally
https://interneturok.ru/lesson/chemistry/11-klass/osnovnye-metally-i-
nemetally/perehodnye-metally
Ypox(POI1I):https://resh.edu.ru/subject/lesson/3534/




89

[IpakTnueckas
pabota Ne 8.
Pemenue
AKCIIEPUMEHTAJIbH
BIX 3a7a4 110 TEME
"MeTaibl
MOOOYHBIX
noarpynn"

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

90

Pemenue 3agau
paszqux THUIIOB

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

91

O0600111eH1E U
CHCTEMATH3aLIH
W3YYCHHOTO
MaTepuaa 1mo
TeMe "MeTamibsr"

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

92

93

94

KonTponsHas
pabora 1o Teme
"Mertanisr"

Ananuz
pe3yJIbTaToOB
KOHTPOJIBHOU
paboThl,
KOpPpEKIHUs
omuoOoK

Ponp xumuu B
obecneueHUN
YCTOWYHBOTO
pa3BUTHS
YeJIOBCUECTRA.

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

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

Ypok (Hudposast 6ubnuoteka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvi/article
Ypox(POI1I):https://resh.edu.ru/subject/lesson/3514/




95

96

97

98

IToustue o

HAay4YHBIX MCTOAAaxX

HUCCICIJO0BaHUA
BCIICCTB

Hayunble
TPUHIIUIIBI
OpraHu3aluu
XAMUYECKOr 0
MIPOU3BO/ICTBA.
[IpomblieHHBIE
CITIOCOOBI
MOJTyYEHUs
BaKHEHIIINX
BEIIECTB

XHAMHYECKOE
3arpsAA3HEHUE
OKpPY>KaroIlen
CpEIbl U €T0
IIOCJIEICTBUS

Xnmus 1
310pOBbE
YyeJIoBeKa.
JlekapcTBeHHbIE
cpencTBa
XuMus I,
Ponp xumuu B
obecneueHUH
MUIIEBOM
0e30IMacHOCTH

Ypok (Hudposas 6ubnuoteka):https://app.onlineschool-1.ru/11-
klass/himiya/himicheskaya-tehnologiya-proizvi/article
Ypok(POL):https://resh.edu.ru/subject/lesson/3514/

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

Buneoypoxk:http://school-collection.edu.ru/
[IpezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html

[pezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-na-temu-
himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
Buneoypoxk:http://school-collection.edu.ru/

[Ipezentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-teme-
himiya-ekologiya-zdorove-3157847.html




KocMmeTnueckue u )
Buneoypok:http://school-collection.edu.ru/
napdromepHbie i .
99 CDCICTEA 1 [Ipesentamus (MHDPOYPOK):https://infourok.ru/prezentaciya-po-teme-
el ' himiya-ekologiya-zdorove-3157847.html
brrToBas xumus
Xumus B . .
[Ipezentanus (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
CTPOUTEINLCTBE. o . . . .
N himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
10 Baxwuetimue .
0 CTPOHTEILHELE I 1 Buneoypok:http://school-collection.edu.ru/
P [IpezenTtanus (MHPOYPOK):https://infourok.ru/prezentaciya-po-teme-
KOHCTPYKIHMOHHBL himiya-ekologiya-zdorove-3157847.html
€ MaTepHaJIbl
XuMus B . .
COIBCKOM [IpezenTanus (MHDOOYPOK):https://infourok.ru/prezentaciya-na-temu-
. himicheskie-veshestva-stroitelnye-i-podelochnye-materialy-4711080.html
10 XO03SHCTBE. .
1 Buneoypok:http://school-collection.edu.ru/
1 Opranuueckue u . )
[IpezenTtanus (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
MHHEPAILHEIE himiya-ekologiya-zdorove-3157847.html
ynoopeHus
10 CucreMaru3anus
9 u 00001IeHNe 1 Pemry EI'D:https://ege.sdamgia.ru/
3HaHUH 10 TeEMe
OBIIEE
KOJIMYECTBO 10
YACOB IIO 102

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* Xumus, 10 xnace/ Epemun B.B., Ky3pmenko H.E., Tepenun B.U., JIpo3nos
A.A., Jlynun B.B.; nox penakuueii Jlyauna B.B., O0uiecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M3aaTenbcTBO
«IIpocBenieHue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlynun
B.B.; nox penaknueit Jiyauna B.B., O01iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M3naTeascTBo

«HpOCBGIHeHI/IC»

METOJIUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJISA

1. Xumus. [manupyemslie pe3ynprarel. CHcTema 3a1anuil. 8—9 Kiaccshl:
nocobue A yuntenei oomeodpaszosar. yupexaeHuii / A. A. Kasepuna, P. I
Npanosa, J1. YO. Hob6potun; moxa. pen. I'. C. Koanesoii, O. b. JloruroBoi. —
M.: IIpocBemenne. — 2013. — 128 c.

2. Xumus. Temarnueckuit KoHTpoiab. 8—9 kmaccol / A. A. KaBepuna, I'. H.
MomauanoBa, M. I'. Cractuna. — M.: HaimonansHoe o6pa3oBanue, 2022. — 160
c. (®I'OC. TemaTuyeckuid KOHTPOJIb).

3. Ho6potun [1. FO. KonTponupyromiast GyHKITUS ITKOJIHPHOTO XUMUYECKOTO

skcriepuMenTa // Xumus B mkose. — 2017, — Ne 3.



4. Epbirun J. I1., Humkua E. A. MeToauka pemieHus 3aaad 1o XuMuu: y4eo.
nocoOue IJi CTYJIEHTOB I1€JI. UH-TOB 10 OMOJI. U XUM. cIiell. — M.:
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