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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUHU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencrasieHHbix B denepanbHOM TOCYJIapCTBEHHOM 0O0pa3oBaTEILHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro IpeameTa
«XuMus» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickoit ~ denepanuu,
pean3yIouX OCHOBHbIE 00pa30BaTeNIbHbIE TPOTrPAMMBI, U OCHOBHBIX MOJI0KEHUN
«Crpareruu passutusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenue mpeamera, pealumzyeMoe B YCIOBUAX U PEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO JIst
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B COIUYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusax MnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HAaY€HUE MpeaAMeTa «XUMHS» IMOIydaeT
NoApOOHYI0  HHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, ColepkKaHus,
pe3ynbTaToB OOydeHHs] M TpeOOBaHWUN K YPOBHIO TOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpXKaHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00yYarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4yaeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUTAHUPYIOIIIas, KoTopast npeaycMaTpuBaeT
OTpeNieSICHUe: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEI0BATEIHLHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4€CTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI M OLIEHKH O0pa3oBaTebHBIX JOCTHXKCHHM OOydaromuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOoCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriryOJI€HHOTO N3YUCHUS XUMUU:

e YCTAaHABIWBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHE, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpegycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOTO IS
U3YYEHHUS OTIEIbHBIX TEM;

e IIpelaraeT IMPUMEPHYIO MOCJIEI0BAaTENbHOCTh HW3Y4YEHHUS Y4EOHOIO
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e Ja€T METOIMYECKYI0 MHTEPIPETALUIO 1IeJIeH U 3a/1ay U3yUYEHUs NpeaMETa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHOMN
MPOTPaAMMBI CpeaHero 00111eTO0 oOpa3zoBaHus (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JACMCTBHIA  0O0ydYaroIllerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeelaMH YCTaHOBJIEHHON MPOrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuMaHTHOW) COCTaBIISIOIIEH COAEpKAHUSI YYEOHOro MpeaMeTa «XUMHSD)
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUiIs 0O0ydeHHUS.

B coorBercTtBUM ¢ KoHUentyalbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30Boro M yriayOJI€HHOrO YpOBHEW B cHUCTEME
nuddepeHIMpoBaHHOTO O0yYCHHUS Ha YpPOBHE CpenHero ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YIUIYOJIEHHOIO H3Y4YEHUSI HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAlOM MOJIyYEHHS] XUMUYECKOTO 00pa30BaHus
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHEro NpohecCHOHAIBHOT0 00pa30BaHusl.
B 31011 CBSI3M M3ydeHHe npeaMera « XuMHUsh» OpPUEHTUPOBAHO TPEUMYILECTBEHHO Ha
pacuipeHre H yriiyOJeHHEe TEOpEeTUYECKOM U MPaKTUYECKOM MMOATOTOBKHU
oOy4Jaronuxcsi, BIOPABIIMX ONPENEAEHHBIA MPOPMIb 00yUeHHUs, B TOM YHUCIE C
NEPCIIEKTUBOM  TMOCIEAYIOIMIEro TIOMYYeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsioy ¢ stum, B cBere
tpeboBannit ®I'OC COO k miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHMS (eaepanibHON
oOpazoBaTeILHON MPOrpaMMBI CPETHETO O0IIEero 00pa30BaHMs U3yUCHUE TIPEAMETa
«XUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 33]1a4 BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (HOPMUPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHMH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngomyMu npeaMera «XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
SBIAIOTCA YIUIyOnéHHbIe Kypchl — «Opranmyeckas xumus» u «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHuu NoaX010B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOrpaMMe IO XHMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugax 6a30BOro U yriryoJIEHHOr0 ypOBHEH
U3YUYEHUS NIPEIMETA.

OcHoBy cogepxaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOpPraHWYECKass XUMUS» COCTaBISET COBOKYIIHOCTh HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs NpeAMeTa. JTa cUcTeMa
3HaHUU TIOJy4YaeT ONpElEIEHHOE TEOPETUYECKOE JONOJIHEHHE, IO3BOJIAIOLIEE
OCO3HAHHO OCBOMTBH CYIIECTBEHHO OOJIBIINI 00BEM (PAKTOIOrHUECKOT0 MaTepUara.
Tak, Ha yriayOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIIMYEHUsI 00bEMA 3HAHUI O XUMUUECKHX IEMEHTaX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U YIIIyOJeHUS NPEACTABIECHUIN O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yuenne nepuoanyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3MpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAaHMYECKUX MPEICTABICHUIX
O CTpOEHUMH aroMa. XHUMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HPHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U Pa3pyIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakuui AOMOIHSIETCS
GbopMUpOBaHHEM TMpPEACTAaBICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILIECTB. B Kypce opraHn4eckoil XUMHUH ITPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocodoe
BHHMaHHE BOIIPOcaM 00 3JIEKTPOHHBIX 3PdeKTax, 0 B3aUMHOM BJIUSHUHM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEp KaHNE KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3y4EHHUS U1 KJIACCOB ONpeIeaEHHOro npoduis (IJ1aBHBIM 00pa3oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSAHME CMEXHBbIE MpeAMeThl. Tak, HampuMep, B COJAEpPNKaHUU
npeaMeTa A KJIAcCOB XMMUKO-(PU3nyeckoro npodusis 00ib110€ 3HaYeHUue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomein xumuu. [Ipu usyuenun npeamera
B JIaHHOM ClIy4yae akUeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XUMUU U B PU3HUKE: AaTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONBLUINKM yAeNbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm ciydae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3alliy KIETKH KaKk OMOJIOTMYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKHU, YIIIEBObl, HYKIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHUA 0O
COCTaBE U CBOMCTBAX IIPEACTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy>)KaT OCHOBOM Ul M3Yy4E€HMs CYIIHOCTH HPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHUSA
OOIIEHAYYHBIX METO/IOB [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHble NpenMeTb», «MaremaTuka u
uH(popmaTka» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu u3yueHun yueOHOro npeamMera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKXKe,
KaK Ha YpOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBaHus (Ha 0a30BOM YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHHME OCHOB HAYKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbI. Pemenne 3Toi 3a1a4n Ha
yriayOnEHHOM ypOBHE H3YYEHMs MpeAMeTa MpeArnojaraeT pealn3aluio TakuxX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled posin B oOOecreueHuu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEYECTBA: B  PEIICHUU  MpoOsieM
HKOJIOTUYECKOM, PHEPTreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHnn palroHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJbTypbl UY€IOBEKa, a TAaKXKE SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CpeJIE;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QYyHIAMEHTAIbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJIMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y o0yJaroImuxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUs
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3WPOBAHUS SIBICHWUH, UMEIONINX ECTECTBEHHO-HAYUHYIO MPUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEIIECTB;

e yIIIyOJICHUE MPECTABICHUHN O HAYYHBIX METOIaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETeHUS yMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I0O3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETHYECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHUS
0OIIEYEIIOBEYECKHUX IICHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYAIbHBIX M TBOPUYCCKUX
criocoOHocTe oOydvaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHENTHON MPOo(eCCHOHAIBPHON U OOIIECTBEHHOM JeATEeIIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMI W HABBIKOB Pa3yMHOTO MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, IPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO01Iee 9uciIo 9acoB, MPEAYCMOTPEHHBIX JIJIS M3YUCHHUS XUMHH Ha yTITyOJEHHOM
YpOBHE CpeaHero odiero oopazoBaHus, coctaiset 340 yacos: B 10 kimacce — 170
yacoB (5 yacoB B Henento), B 11 knacce — 170 yacoB (5 yacoB B HEAEINIO).



COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHHE OPraHUYECKON XUMUU, PEICTABIEHUE O MHOTO00pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCcKUX COeAMHEHUSX. TUIbl THOpUIN3AIIMKY AaTOMHBIX OpOUTANIeH yriepoa.
MexaHu3Mbl  00pa30BaHHA KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUM: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIC 2P (HEKTH B MOJIEKYJIaX OPTraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIaccU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3llaMu OpraHUYECKUX BEIIECTB U MaTepHUallaMy Ha UX OCHOBE,
OTBITHl TIO MPEBPAIICHUIO OPTAHMYECKUX BEIECTB MPHU HAarpeBaHUu (TUIaBJICHUE,
OoOyIJIMBaHWE W TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEH MOJIEKYJl OpPraHUuYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTanel yriepoja, o-cBsi3b. dusmveckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA AaJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3aLNH,
JIETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKuHra, ropenus. [Ipencrasinenne o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mias ¢popmMmyrna, HOMEHKIATypa U uzomepus. OcoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOOyTaH) U OOBIYHBIX
(IMKJIONIEHTAaH, IMKJIOTEKCaH) NUKIoanKkaHOB. CrocoObl MOTy4YeHUsI U IPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX opOuTaniel yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu 1 okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakun
Ha JIBOMHYIO CBs3b. CIOCOOBI MOJyYEHUsI U IPUMEHEHHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, U30JIUPOBAHHEIE,
Kymyauposantwle). OCOOEHHOCTU 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaIueHOB.

Aunkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
M30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJ aJKHHOB, SP-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XUMHUYECKHE CBOMCTBA: PEAKLIMU IPUCOCIUHEHNS, TUMEPU3ALIUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJJKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIOCOOBI MOJyYEHHS] U IPUMEHEHUE
AJTKWHOB.

ApomaTudeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmrast popMyiia, HOMEHKIATYpa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH3oya. DU3MYECKHEe CBOMCTBA apeHOB. XUMUYECKHUE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEaKIIMK 3aMeIIeHUs B OCH30JIbHOM KOJbIIE U
YIJIEBOJOPOJAHOM pAJIMKAJIC, PEAKIMA NPUCOCIUHEHUS, OKHUCJIECHHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHOM, aMHWHO- W HHUTPOTPYIIbI, aTOMOB TajioreHoB. (OcoO0eHHOCTH
XUMHUUYECKUX CBOUCTB cTupoia. [lomumepuzanus ctuposna. CriocoObl moTydeHus 1
IIPUMEHECHUE aPOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoaykTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIIy, HUTPOrPyNNly, UIUAHOTPYIIILY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelcTBHE IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tousatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJbI H3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
n3yueHue (GU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE AallETWIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoja v BOJ0OPOia B OPTaHMYECKUX BEIIECTBAaX, MOJyYEHUE ITUIICHA U U3YUYCHUE
€ro CBOMCTB, O3HaKoMJIeHUE C KoyuekiusMu «Hedte» u «Yromby, ¢ oOpasiamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJI YTIIEBOJOPOJOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoaconepxaime opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOaTOMHBIE CcnUpThl. CTpoeHUE MOJIeKyn (Ha MpuMepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psn, obmas QopMmyna, H30MeEpHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJTHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTydYeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie »¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlis Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKJIeopuIbLHOTO 3amerieHus. JleiicTBre Ha
opranu3Mm denoBeka. CriocoObl MOy4eHHUs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHUE MOJNEKYJIbl, B3aMMHOE BJIUSHHE TUIPOKCOTPYIIbI U
o6en3onbHOTO sifpa. Pusmdeckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJETHI0OB U KETOHOB: PEaKLIUU IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KAueCTBEHHBbIE peakuu Ha anpieruapl. CrocoOsl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOIHBIE CBA3U MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIIOT: CTEapuUHOBAs, MNaJIbMHUTHHOBAs, OJICUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW WU
HIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Knaccudukanus yrieBogaoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YYACTUEM CIIUPTOBBIX U aJIbJICTUAHON
rpynm, COUPTOBOE M MOJOYHOKUCIOe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ 'maponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmail,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOJyYeHHe >PHUpPOB LeT0a03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YUYEHHs] BEIIECTB M HUX MPEBPAllCHUMN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIGHHE ATUJIOBOTO CHHpPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Couptel U (eHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TcCoaep:Kale OPraHuvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekys, oOmmas gopmyiia, U30MepHsi, HOMECHKJIATypa U (hU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTE]Ib aMUHOB apoMaTHueckoro psigaa. CTpoeHUe aHUJIMHA.
B3aumHoe BiMsHHUE TpyIHI aTOMOB B MoJIeKysne aHwiInHA. (OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiuu Ha aHwIMH. CrocoObl
MOJyuyeHUs: U TpuMeHeHue anudaruueckux amMuHOB. [lonmydeHue aHwiMHA U3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknatypa u uzomepusi. OTaenbHbIe IPEACTaBUTEIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHMCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

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

OKCIEepUMEHTAIbHBIE METOJIbI M3yYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A3oTcoaepKale oOpraHudeckue CoeTMHeHus» U «Pacno3naBanne opraHnueCcKux
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNSI.

OCHOBHBIE TOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSST MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (IMMONMMATUIIEH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKH
(OyTanueHOBBIN, XJIOPOIIPEHOBHIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3naraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BELIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcC,
Kay4yKOB, PEIICHHE OHKCIIEPUMEHTAJIBHBIX 3amad 1o TeMme «Pacrno3HaBanue
IJJACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

HaxoxnaeHue MOJeKyIsipHOH (QOpMyJibl OPraHMYECKOrO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIIPHOU
(b opMyJIbI OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY ) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WUIM UCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOM (POpPMYJbl OPraHMYECKOrO BeIleCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpeAesieHUue A0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YUYEHUH OPTaHMYECKON XMMHH B
10 knacce OCYILIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHbIX IOHATHH, TaK M IIOHATUH, NPUHATBIX B OTAEIBHBIX HPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO01Ke ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIA (DaKT, TUHoTe3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJEHUE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHONMorusl: TNHUILEBbIE NPOAYKThI, OCHOBBI PAUMOHAIBHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHAX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
nolypoBHU. ATOMHBIE opOuTanu. Knaccudukanus XuMHUIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DnexkTpoHHbIE KOH(DUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOTO MEPHOJIOB
B OCHOBHOM U BO30YKIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(PUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U llepmoanueckas cucreMa XMMHAYECKUX AJIEMEHTOB
JA.N. MenneneeBa. CBs3b Nepruoanueckoro 3akoHa u lleproanyueckoil cuctembl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITeprofaM. 3HaYEHNE EPUOIUIECKOTO
3akoHa [[.11. Menpeneena.

XUMHUYECKass CBSI3b. BHAbl XMMMYECKOM CBSI3M: KOBAJICHTHAs, MOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [[0JIsIpHOCTH, HATTPABIEHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsA3u. KpaTtHbeie cBsa3u. BonoponHas CBs3b.
MexMoneKyJIIpHbIE B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBaTeb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHHUA.  [HIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIE
HAa3BaHMS OTIEJIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeroBbie 3G (HEKTh XUMUIECKUX PEAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

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

OOpatumMbie 1 HEOOpAaTHUMbIC peaKIui. XuMUdeckoe paBHoBecre. KoHcTranTa
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIMX B
peakuuu. [punuun Jle [larense.

Onektponutuyeckass aucconanus. CuilbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YUYEHHsS] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJAA B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIH
KPUCTALUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, OTpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAMKATOPOB, HU3YUYEHUE BIMSAHUSA PAZJIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHUMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonmoxenne HemeTawioB B [lepnoandyecKkoil CucTeMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpOEHUS UX aTomMoB. DU3MYECKHE CBONCTBA
HEMETAaJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUciopoaa, cepol, pocdopa u
yriiepona).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ uapuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxknenune B mpupoje, CrOCOObI MOMydeHUs, (QU3HMYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOpOAbI. BaxkHeuIne KUCIOpOaCOAEPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHS
rajgoreHoB. [[pumeHenune rajJoreHoB U UX COCTMHEHUM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. HaxoxpaeHnume B TpupoAe, CIOCOOBI TOJYYCHHS, (PU3NUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cyibbumasl. Oxcupn cepbui(1V), okxcua
cepsl(V1). CepHucTas v cepHasi KUCTOTBI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B TMpupojie, CHOCOObl MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTU CBOMCTB a30THOU KUCTOTHL. [IpruMeHeHue a3zoTa
U €r0 COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunpr u ochun. Oxcuasl docdopa, dochopnHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yroyb, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIMIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupojie, CrocoObl MOJydYeHHs, (PU3UUECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBass KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonmoxenne MetamoB B Ilepuoandeckon cucteMe XUMHUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOEHHUS DJJICKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOrmue
dbusnyeckue cBoricTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOIIue  CcrnocoObl

MOJTyYEHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIHsl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

O6mas xapakrepuctrka MetamioB |A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XUuMUYECKUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mas xapaktepuctuka metamioB |IA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
XUMHUUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUH.
XKécTtkocTb BOJBI M CIOCOOBI €€ yCTPaHEHHUS.

AroMuHUI: noyydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coeAuHeHud. OKCupl,
ruapokcusl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKene3a u
€ro CIJIaBOB.

Pu3nYeCcKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue n
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W MX IPEBpaIlCHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, ocdopa, keie3a, MarHus B
KHCJIOPOJE, HM3Y4YEHHE KOJUIEKIMH «MeTtaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEJIbHBIX METAIJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJIECHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IeJ104Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJa
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U HIEJOYEH, PElIEHUE YKCIEPUMEHTAIbHBIX 3aJa4 M0 TeMaM
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAYYHBIX METO/IaX MO3HAHUS U METOJ0JIOTMU HAy4YHOTO HccieaoBaHus. Hayunbie
MPUHIIUIBI OPTaHU3aUK XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliyieHHbIE CITOCOOBI
MOJTYyYeHUs] BXXHEUIIIUX BEIIECTB (Ha MpuUMepe MPOM3BOJICTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOWIEH CPEAbl U €ro nocaeAcTBus. Poib Xxumuu B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHSI THIIA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIC J00aBKu. Poib xumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMuUsl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YUACTBYIOIIMUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
puUMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEAKIIUU, €CIIU OJHO
U3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MAacCcoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOYKTA PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3yYeHUHM oOmed u
HEOpPraHU4ecKoM XuMHUM B 11 Kilacce OoCyIlIECTBISIETCS YEpPE3 UCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYUHbIN (haKT, TUTIOTE3a,
TEOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PuKaius, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHbB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHME BEIECTBA, HWJEalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €IUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPIUsl, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJICEUHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEepaibl, TOPHBIE TTOPOIbI, MOJE3HBIC UCKOMAeMbIe, TOTUIMRO,
pecypchl.

TexHoNorus: XUMUYECKasi TPOMBIIIIIEHHOCTb, METAJUIyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUH HA YTIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
o0mmero oO0pa3oBaHMsS BBIJICICHBI CIEIYIONIME COCTABJISIONIME: OCO3HAHUE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4Y€HHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE IMIpaBWJIaMd W HOPMamMu [OBEJCHUS; HAIUYUE
IIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPbI; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH
YKA3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaTbl OCBOEHUA IpeaAMeTa «XHUMHSA»  OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKOM JEeATEIBHOCTH
oOy4Jaronuxcs B MPOLECCE peATU3aAMKU 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaThl OCBOEHUA MNpEeAMETa «XHMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh OIBITA I[O3HABATEIBHOM W TPAKTUYECKON JEeATEIBHOCTH
oOyuaroluxcs B MPOIEcCEe pean3alliid 00pa3oBaTeNbHOM AESITEIbHOCTH, B TOM
YHUCJIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YyYaIOLUMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBAKECHMS K 3aKOHY U IIPABOIIOPAIKY;

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M MPABUJIAX MEKINYHOCTHBIX
OTHOILIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOMU IESITEIbHOCTH MPU CO3/ITaHNN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYE€OHBIX U TO3HABATENIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
DKCIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaThb M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEeHTBI JPYTUX MPU aHAIU3€ PA3JIUYHBIX BUJIOB YUEOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

LICHHOCTHOIO OTHOWIEHUS K HCTOPUYECKOMY M HAy4YHOMY HaCIEIUIO
OTE€UYECTBEHHON XMMUH;

yBaXEHHUsI K TMpOIlecCy TBOpPUECTBA B OOJACTH TEOPUM U TMPAKTUUECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
IIOCTOSTHHOT'O TPYAA YYEHBIX U MPAKTUKOB;



MHTEpECa U M03HABATENIbHBIX MOTUBOB B IIOJYYEHHH U MTOCIIEIYIOLIEM aHAIN3E
uHGOPMAIIUHU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOT0 TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKHM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUI
MIOCTYTIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwil 0e30MacHOTO OOpallleHHs C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPAaBWJI HMHAMWBUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€3011acCHOr0 MOBEJCHUS B CUTYaIUsIX, YTPOXKAIOIIMUX 3J0POBbIO U KU3HHU JIIOJEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMSL:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY HM3YUYEHHIO MPOQPECCHIl pa3IMyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXXEHUS K TPYyY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU NeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0rN4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEM, BIHSHHUS
PKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOJIHON U COLIMAIIBHOM CPEJIbI;



OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
peleHns BONPOCOB PAllMOHAIBHOIO IIPUPOAOINIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO0 MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
(GOpMHpPOBAHUN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IIPEACTaBICHUS 00 OKpYKalOUIEM MHUpE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
[UBWIN3ALNY: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaXKHOU POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHaIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIbHBIX MPOoOIeM
YCTOWYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOM, MUIIEBOU U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIICUCHUM YCIOBHUI
YCHENIHOTO TPY/a ¥ SKOJOTUYECKU KOM(POPTHOM KUZHH KAKIOTO UieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: T[IOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JieJlaTh 000CHOBAHHBIE 3aKITIOUEHUS Ha
OCHOBE HaYUYHBIX (DAKTOB U UMEIOIIUXCS JAHHBIX C IIEJIbIO MOJYyYEHUS JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN eI TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYCHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaabHOM
JEATEIIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI



MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaYuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOyUarouImxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaKAOLIUe
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0BaHNE, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yYHUBEpCaJIbHbIE YYeOHbIE NEWCTBHS (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

peryJISITUBHBIC), 0o0ecIIeYnBaroIIne dbopMupoBaHUe (byHKIIMOHATBHOM
I'PAMOTHOCTH M COLIMAJIBHOM KOMITETCHIIMN 00yJaroIInXCs;
CITOCOOHOCTBH 0o0yyaromuxcs HUCIIOJIb30BATH OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yJbTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETryJSTHBHBIMU
JICUCTBUSIMHU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEIIATh LEJIU ACATEIIbHOCTH, 3aJaBas IapaMEeTPbl U KPUTEPUU UX
JIOCTHXKEHU S, COOTHOCUTD PE3YJILTATHI AE€ATEIBHOCTU C IIOCTABJICHHBIMU LIEJISIMU,

MCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapaKTEPHbIE MPU3HAKKU TOHSATUA W yCTAHABIMBATh WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITUS JJII OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh IPUYUHHO-CIEACTBCHHBIE CBA3U MEKAY HU3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIMPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSATHh B MPOLECCE MO3HAHUSA HUCIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHHE XUMUYECKON PEaKITun
— MPU pelIeHUH YYeOHBIX MO3HABATEIbHBIX M NMPAKTUUECKUX 3a7ad, MPUMEHSTH



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIMpOBaTh LIEIH U 3314l UCCIEAOBaHUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHUN;

BJIAJICTh HABBIKAMH CAMOCTOSITENIBHOTO IUIAHUPOBAaHUA W IPOBEICHUS
YUYEHHUUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (OpMyJIHpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YJIbTaTOB HCCIEA0BAHNUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YUYCHUYECKON HCCIENOBATEIbCKOM W MPOEKTHOM
JEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) pabdora ¢ undgopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUJIOB U (OopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTH;

(bopMyIUpPOBaTh 3alpPOChl U MPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE U
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MIPU PabOTE C XUMUUECKOU
uHboOpMalMell: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKue U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMmyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHUA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYX/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UJI€H, (DOPMYJIMPOBATH CBOM MPEII0KEHUS
OTHOCUTEJIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

BBICTYNATh C TMpE3CHTAIMel pe3yJbTaTOB IO3HABATEIBHOU JIESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WIIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3Yy4YaeMbIX BEUIECTB, peajnu3aluu yueOHOTo NMpoeKTa, U GOpMYIUPOBATH BHIBOBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAaHUS MO3UIUN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEJIbHYIO
NEATENIBHOCTh, ONpeAeiasd €€ ILeM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrMOCO0 HMX peleHus ¢ Y4YETOM IMOJYyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMOaHaW3a H
CaMOOIICHKH.

MHNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHBIC pe3ynbTaThl OCBOSHUS MMPOTPAMMbI 10 XUMHUH Ha YIiIyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111er0 00pa30oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO TmpeaMeTa « XUMHUS» HayYHbIC 3HaHUSI, YMEHHS U CTIOCOOBI ICUCTBHI 110
OCBOCHHIO, HHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BHBI JEATCILHOCTH IO
MOJYYCHUIO HOBOTO 3HAHWUA W TPHUMCHEHUIO 3HAHUW B Pa3IMYHBIX YYCOHBIX
CUTYaIMsIX, a TAKXKE B PeabHBIX KU3HCHHBIX CUTYAIlUsX, CBI3AHHBIX ¢ XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10 TOJaM
U3YUYCHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTPaXKAIOT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYECHUU YCTOWIMUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MMacCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTHUH, B obecrieueHnn paIroHaIbHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YeJIOBEKa, a TAK)Ke IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 3/10POBBIO
U IPUPOAHOMU CpeJie;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATHS — XUMHUYECKUH dJIEMEHT, aTOM, SAPO U JIEKTPOHHAST
obojouka aroma, S-, P-, d-aToMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, GyHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHBIE (QopMynbl (pa3BEPHYTHIE, COKpaNEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIHI,
KHUCTIOPOJI- M a30TCO/AEPIKAIIME OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE COCIWHCHHS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHaeneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHUS
W TpEeBpalIeHUs] DHEPrUM TPH XUMHUYECKUX PEAKIHAIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS IPUINHHOCTH U CUCTEMHOCTH XUMHUYCCKUX SBJIICHUI; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYECKUX pEaKluid, TEePMOJMHAMHYECKUX ¢ KHUHETUYECKHUX
3aKOHOMEPHOCTSIX WX MPOTEKAHHs, O B3AUMHOM BJIMSIHUM aTOMOB M T'PYIII aTOMOB B
MOJIEKYyJIax (MHIYKTUBHBIA U Me30MepHbI 3dexTri, opueHtanTsl | u Il pona);
dakTooTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyYCHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYCCKOM
NeSATeTLHOCTH YeJIOBEKa, OOIMNX HAyYHBIX MIPUHITUTIAX XUMUYECKOTO MPOU3BOICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, TEpepadOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATBUX B3aMMOCBS3b, WCIIOJIB30BaTh COOTBETCTBYIOIINE TOHATHS TIPU
OIIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIi COCTABJICHUS MOJICKYJSIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMIEHHBIX U CKEICTHBIX) (POPMYJT OPraHUICCKUX
BEIIICCTB;

COCTABJISITh YPAaBHEHUSI XUMHYECKUX PEAKIIMA U PACKPHIBATh WX CYITHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TOCPEACTBOM  COCTABJICHHS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHHUI;



M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUMN: YCTaHABIMBATH MPUHAIICKHOCTh HM3YUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBYy M CTPOCHHUIO K OIpEeACIIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAuTh TpUBHATLHBIC HA3BAHUS IS OTICIHHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHasl KHCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MAaJTbMUTUHOBAS KUCIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWINH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BeniectB A. M. byTiepoBa st 00bACHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOMCTBA THUIWYHBIX MPEICTABUTEIEH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOAIKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIHPTOB, albJIETUI0B, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIVIeBOJOB  (MOHO-, JHM- H  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEaKIUM C KCIOJBb30BAHUEM CTPYKTYPHBIX
(opmy;

c(OpPMHPOBAHHOCTh yMEHHUS TOATBEP)KJIATh HA KOHKPETHBIX MpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHMS XapaKTEPU30BaTh UCTOUHUKHU YTJIEBOIOPOIHOTO
CBIPbs (HEPTh, MPUPOIHBIN Ta3, YTOJb), CIOCOOBI €ro IEPepadOTKH U IPAKTHIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYUYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTh YMEHUS TPUMEHSATHOCHOBHBIC OTIEPAIIUUA MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



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

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO MOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
WCITOJIb30BaTh CUCTEMHBIC 3HAHUS M0 OPTaHWYECKON XUMHUHU ISl OOBSICHCHHS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI IO XUMUYECKUM (PopMysiam
U YpaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXJCHUID XUMUUYECKOH (OpMyIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIb30BaThIIONYYCHHbBIC 3HAHUSA JJIS1 TPUHATHSI TPAMOTHBIX pelleHU po0jieM B
CUTYyalUsX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyUYeHHE W M3y4YEHHE CBOMCTB OPTaHHMYECKUX
BEIIECTB, KAYECTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHoro oOpameHusi ¢ BeHeCTBAMHU M JIA0OPATOPHBIM O0OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pEe3yJIbTAThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJII0/IaTh MPaBHJIa IKOJOTHUYECKH 11eJIeCO00pPa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LENAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOIIEH
MIPUPOJTHOM CPEbl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JEUCTBUS HaA JKUBBIE OPTaHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIIECTB, MOHUMAas CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4dHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMUUYECKYI0 HH(POPMAIIUIO, TIepepadbaThiBaTh €€ U UCIIOIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU MO3HABAEMOCTHU SIBJICHUU MPHUPOIBI, O MECT€ M 3HAYCHHUH
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECIEYEHUH PAIMOHAIBHOTO MPUPOJONOIL30BAHUS, B
GbopMHpOBaHUHM MHPOBO33PEHHUS W OOIIEeH KyJbTyphl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0pPOBBIO M IPUPOJHON
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTANIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJUTHI, DJICKTPOJUTHYECKAs JUCCOLMAILMS, CTENEeHb JUCCOIMAlINH,
BOJIOPOJIHBIN TOKa3aTeNb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKUH, XUMUUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YPOBHSIX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHU, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY W MPAKTUUYECKON JEATEILHOCTH YEJIOBEKa, OOIMX HayYHBIX
MPUHIAIIAX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUSI ONPEEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIIEMITOPHBIM MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
M0 UX COCTAaBY, XUMUYECKHE PEAKIIMU MO PA3IMYHBIM MPU3HAKAM (YHUCITY U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3¢ (eKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajauzaTopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI TIEPUOUIYECKOTO 3akoHa Jl.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOIIYI0, O0BSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIEKTPOHHOE 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€ U BO30YXKJIEHHOE HSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHATH3aKOHOMEPHOCTH M3MEHEHHUSI CBONUCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX
AIIEKTPOHHBIX 000JIOYEK;

cOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYyLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKJy HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBbIBATh CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PAaBHOBECHSI IO/ BIUSTHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHUS COOTHOLIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (pPEeasIbHBIN U MBICIICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaXx,
YMEHHS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
uin 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
OnpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInu;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPKACHNE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpe/eIeHNE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBID HWHJIWKATOPOB, H3Yy4YCHUE BIUSAHUSA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawtey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opynoBaHueM, GOpMYyITHPOBATH IETh UCCIEOBAHUS, TIPECTABIATH B Pa3INIHON
dbopme pe3ybTaThl SKCIIEPUMEHTA, AaHATM3UPOBAThH M OIICHUBATHUX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
nocyjol W JabopaTopHBIM O00OpyJAOBaHWEM, OOpalleHHus C BelIeCTBaMH B



COOTBETCTBUHM C WHCTPYKIIMSIMH TIO BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTMYECKH I€JIECO00pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOU
JESATEIPHOCTH B LENSAX COXPAHEHHUSI CBOETO 3J0POBbSI, OKPYKAOIIEH HPUPOIHOU
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOI'0 JICMCTBUSI HA JKMBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

c(hOpPMHPOBAHHOCTh, YMEHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, cpeAcTBa MaccoBoi uHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATLXUMUYECKYI0 MH(pOpMaIHio, mepepadaThiBaTbeé M UCIOIb30BaThB
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a1aueil.
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. ATKATMEHBI, ANKHHEI https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
3.3 ApOMaTHYECKHE yTIeBOIOPOIbI (aPCHBI) 11 https://m.edsoo.ru/7f41837c
34 [IpupoIHbIE MCTOYHUKH YTIIEBOIOPOIOB H MX 4 brbmorexa LIOK

nepepadoTka

https://m.edsoo.ru/7f41837¢c
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3.5 ["asloreHnpPOr3BOAHBIC YTIIEBOAOPOIOB

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

48

Pa3nen 4.Kucjiopoacoaep:xaiiue opranndecKue coeIuHeHusl

bubnunoreka LIOK
4.1 Crnptel. OeHon 21 https://m.eds00.ru/7f41837c
KapOoHusnbHble COETMHEHUS: allbETU/Ib] U Bu6moreka [JOK
4.2 keToHbl. KapOoHoBbIE KUCIOTHL. CII0KHBIE 25 https://m.edsoo.ru/7f41837c
a¢upsl. XKupsr
bubmuoreka [IOK
4.3 YTeBo/Ibl 10 https://m.eds00.ru/7f41837c
Utoro no pazneny 56
Pa3nen 5.A30Tcoaep:kaniue opranHnyecKue coeTuHeHust
bubnmorexa LIOK
5.1 A A .b 17
MITHBL AMUHOKHCTOTRL. HEIKH https://m.edsoo.ru/7f41837c
Uroro no pazaeny 17
Pa3nen 6.BbicokoMOIeKyISIPHBIE COETUHEHUS
bu6nmorexa LIOK
6.1 B 13
PICOROMOICIYTVPHBIE COCAMHEHIT https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170
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11 KIIACC

Kosau4vecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpouabubie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1.TeopeTnueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH bubnuorexa [JOK
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 15 1 https://m.edsoo.ru/7f41837c
sneMenToB [. 1. MenneneeBa
19 Crpoenue BemecTsa. MHOroobpasue 2 1 bubsmorexa LIOK
. BEIIECTB https://m.edso0.ru/7f41837c
bubmuorexa [JOK
13 XMMHYECKHE PEaKIUH 27 1 3 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 62
Pa3nen 2.Heopranudeckasi XuMusi
bu6mmoreka [JOK
2.1 Hewmeransr 43 1 3 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Merannet 32 1 2 https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 75
Paznen 3.Xumusi v :KU3Hb
31 MerToibl TO3HAHUSA B XUMUU. XUMUS U 33 1 bubnuorexa [JOK

KHN3Hb

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

33

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudgposbie
Tema ypoka Konrposbnusie IIpakrnyeckue A op
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

BBoaHBIN HHCTPYKTaX MO TEXHUKE bu6mmoreka [IOK
0€30IaCHOCTH B XMMHYECKOM 1 https://m.edsoo.ru/7f41837c
naboparopun

bubmuorexa [JOK
ATOMBI, MOJICKYIIbI, BEIIECTBA 1 https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
Crpoenue aroma. M30Toms! 1 https://m.edso00.ru/7f41837c
I[Mepuoauueckuii 3akon 1. Y. i Bubmmoreka [OK
MeHzeneesa https://m.edso0.ru/7f41837c
[leproauueckas CHCTEMA XMMHIECKUX i bubmorexa IIOK
snementos JI. V. Memneneena https://m.edso0.ru/7f41837c
ArperaTHble COCTOSIHMSI BELLIECTBA. bubnuoreka [IOK
Kunkoe 1 razoo0pa3HOe COCTOSTHUS 1 https://m.edsoo.ru/7f41837c
BEIIIECTBA.
ArperatHble COCTOSIHHSI BEIIECTBA. 1 Bubnmorexa IIOK

TBepnoe COCTOAAHHEC BCIICCTBA.

https://m.edsoo.ru/7f41837¢c
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Xumunueckad cBa3b. KoBajieHTHAS

bubmuoreka [JOK

8 IIOJIIpHAsl U KOBAJICHTHAS HEIIOJIAPHAs https://m.edsoo.ru/7f41837c
XUMHUYECKAs CBSA3b.
Xumudeckas cBs3b. loHHas, bubmuoreka [JOK
9 METaJJTUYeCKasi U BOAOPOIHAS https://m.edsoo.ru/7f41837¢c
XAMUYECKHE CBSI3H.
PacdeTsl 10 ypaBHEHHUSIM XUMHUYECKUX Butmmoreka IIOK
10 peaxmmii https://m.edso0.ru/7f41837¢
bubmuorexa [JOK
11 ["a30BbIC 3aKOHBI https://m.edsoo.ru/7f41837c
Knaccudukanus XuMHYECKUX bub6mmoreka IIOK
12 peaKIyit https://m.edsoo.ru/7f41837c
OKHUCIIUTEIIFHO - BOCCTAHOBUTEIHHBIE Bubsmoreka [OK
13 peaxii https://m.edsoo.ru/7f41837c
OKHUCIIUTENIEHO - BOCCTAHOBUTEIHHBIE Bubmmoreka [OK
14 peakin https://m.edso0.ru/7f41837¢
BaxkHeiime Kacchl HEOPraHUIECKUX brbmiorexa LIOK
15 BelECTB https://m.edso0.ru/7f41837¢
bu6nmoreka [JOK
16 Peakunu noHHOro 0OMeHa https://m.edsoo.ru/7f41837c
17 [TosHbIE ¥ COKpAIICHHBIC HOHHBIC but6morexa IIOK

ypaBHEHHUSL.

https://m.edsoo.ru/7f41837¢c
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PactBopsl. Pemienue 3anad o reme

bubmuoreka [JOK

18 :
«PacTBOpH» https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
19 Tunpomns conent https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
20 Tunpomns conent https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
21 Kowmmnnekcnbie coeiunenus https://m.edsoo.ru/7f41837c
29 CocTaB 1 HOMEHKJIATypa bubnuorexa TIOK
KOMIUTEKCHBIX COCIUHEHHIA. https://m.edsoo.ru/7f41837c
23 Konrponbnas pabora Ne 1 110 Teme bubmiorexa [IOK
«OCHOBBI HEOPTAHUYECKON XUMUM» https://m.eds00.ru/741837c
AHanu3 KOHTPOJILHOM pabOTHI. bubnnoreka [JOK
[Ipeamer u 3HaYeHNE OPraHUYECKON https://m.edso0.ru/7f41837c
24 XUMHH, [TPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX
COCIMHEHUI
DNEeKTPOHHOE CTPOSHUE aTOMa bubnuotexa [JOK
25 yriieposia (OCHOBHOE U BO30OYKIEHHOE https://m.edsoo.ru/7f41837c
COCTOSIHHS).
26 BanieHTHEBIE BO3MOXHOCTH aToMa bu6miorexa [IOK
yrieposa https://m.edsoo.ru/7f41837c
7 XuUMHYECKas CBA3b B OPraHUIECKUX bubmuorexa TIOK

COETMHEHUSIX.

https://m.edsoo.ru/7f41837¢c
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MexaHu3MBbl 00pa30BaHUS

bubmuoreka [JOK

28 KOBAJICHTHOM CBSI3H, CIIOCOOBI https://m.edso0.ru/7f41837c
paspbiBa CBA3EH

29 Teopus CTpOEHHS OPraHUYECKUX bu6mmorexa IIOK
coexmmenmuii A. M. ByTieposa https://m.edsoo0.ru/7f41837c

30 Bujibl ©30MepHU: CTPYKTypHAs, bubmorexa [HOK
NPOCTpaHCTBEHHAS. https://m.edsoo0.ru/7f41837c

31 XupajbHble U aXUPaIbHbIE bub6mmoreka IIOK
MOJIEKYJTHL. https://m.edsoo.ru/7f41837c

32 DieKTpoHHbIE 3(QPEKTHI B MOJIEKYIax bu6morexa [HOK
OpTaHHYECKHX COeTHHEHNUI https://m.edsoo.ru/7f41837c
NHAyKTUBHBIN 1 ME30MEPHBII bubnuorexa [JOK

33 AIEKTPOHHBIC A(DPEKTHI. https://m.edsoo.ru/7f41837c
[IpencraBnenue o pe3zoHaHce
[Ipencrasnenue o kiaccupUKALNH U bubnuoteka [JOK

34 CUCTEMaTHYeCKass HOMEHKIIATypa https://m.edso0.ru/7f41837c
(IUPAC) oprannyeckux BEIIECTB

35 Knaccudukanys peaxkuuii B bubmorexa [IOK
OPraHNYEeCKOH XMMHHU https://m.edso00.ru/7f41837c
KonTtponbHast pabota Ne2 o reme bubnuoreka [IOK

36 «OCHOBHBIE ITOHATHS] OPraHUYECKOU https://m.edso0.ru/7f41837c
XUMHUD
AHanu3 KOHTPOJIBHON pabOTHI. bubmuorexa [IOK

37 AJKaHbl: TOMOJIOTUUECKHUH Psi, https://m.edsoo.ru/7f41837c

obmas popmysa, HOMEHKIATypa
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N3omepus, 311€KTPOHHOE U

bubmuoreka [JOK

38 MIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/7f41837c
MOJIEKYJI aJIKaHOB
bubmuoreka [JOK
39 Pusnyeckne CBONCTBA AIKaHOB https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
40 XMMHUYECKHE CBOMCTBA aJIKaHOB https://m.edsoo.ru/7f41837¢c
HaxoxaeHne ankaHoB B IPUPO/IE. bu6mmoreka [IOK
41 CriocoObl 1oryueHus 1 IpUMEHEHUe https://m.edsoo.ru/7f41837c
aJIKaHOB
Huknoankansl: o0miast popmya, bubnnoreka [JOK
42 HOMEHKJIATypa U U30Mepusl, https://m.edsoo.ru/7f41837c
0COOCHHOCTH CTPOCHUS
bu6mmorexa [IOK
43 dusnueckue cBOCTBA IMKJIOATKAHOB https://m.edso0.ru/7f41837¢
XHUMUYECKUE CBOMCTBA, CITOCOOBI bu6mmoreka [IOK
44 ITOJIyYEHUS U IPUMEHEHUE https://m.edso0.ru/7f41837c
LUKJIOAJIKAaHOB
Pemenue pacu€THpix 3a1a4 Ha bubnmnoreka [JOK
OIpEIEIICHUE MOJIEKYJIIPHON https://m.edso0.ru/7f41837c
45 (hopMyJTbI OPraHMYECKOrO BEIIECTBA
10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXO/SIIIUX B €70 COCTAB.
AJIKEHBI: TOMOJIOTHYECKU ps, bubnuoreka [IOK
46 oOutast popmyJsia, HOMEHKJIATypa, https://m.edso0.ru/7f41837c

OJICKTPOHHOC U IPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYJI
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CtpyKTypHas ¥ HUC-TPaHC-U30MEPUs

bubmuoreka [JOK

47 _

AJIKEHOB https://m.edsoo.ru/7f41837c
bubmuoreka [JOK

48 duznyeckue CBOMCTBA aIKCHOB https://m.edsoo.ru/7f41837¢

49 XMUMHUECKHE CBOMCTBA AJIKEHOB. bu6mmorexa [IOK
ITpaBuio MapKkoBHHKOBA https://m.edso0.ru/7f41837c

50 Cnoco0bl noiTy4yeHus: U IpUMEHEHHE bubmmoreka [IOK
AJIKEHOB https://m.edso0.ru/7f41837c
[IpakTuueckas padora Ne 1 mo Teme bubnnoreka [JOK

51 "[TonyueHue 3TUIEHA U U3yUYEHHE €T0 https://m.edsoo.ru/7f41837c
cBOMCTB"
Pemenue pacuéTHbIX 3a7a4 Ha bubnnorexa [HOK

52 oTpeeNieHUEe MOJICKYJIIpHOU https://m.edsoo.ru/7f41837c
(opMyJIBl OPraHMYECKOro BEIIeCTBA
AJIKaueHbl: CONPSKEHHBIE, bubnuoteka [JOK

53 H30JIMPOBAHHBIE, KYMYJIUPOBAaHHBIE. https://m.edso0.ru/7f41837c
Oco0eHHOCTH ANIEKTPOHHOTO
CTPOCHUS

54 XUMHAYECKHE CBOMCTBA COMPSHKEHHBIX bubnnorexa [IOK
TUEHOB https://m.edsoo.ru/7f41837c

55 Crioco0bI MOJTy4eHUS M IPUMEHEHHE bubanoreka IIOK
AJKAAMEHOB https://m.edsoo.ru/7f41837¢

56 Pemenue 3ana4: pacuérsl 1o bubnmoreka [IOK

YPaBHEHHUIO XUMUYECKON pPEaKIINH

https://m.edsoo.ru/7f41837¢c
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AJIKMHBI: TOMOJIOTHYECKUH Psiji,

bubmuoreka [JOK

57 :
061m1as GOpMyIa, HOMEHKIATYpa https://m.edsoo.ru/7f41837c
59 DIEKTPOHHOE M TIPOCTPAHCTBEHHOE bubuorexa TIOK
CTPOEHHE MOJEKYI ANKEHOB https://m.edso0.ru/7f41837c
bubmuorexa [JOK
59 Dusuieckue CBOHCTBA AKUHOB https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
60 XUMHUYECKHE CBOHCTBA AJIKHHOB https://m.edsoo.ru/7f41837c
KauecTBeHHBIE PEAKLIUM HA TPOHHYIO bubmiorexa [OK
61 CBSI3B https://m.edsoo.ru/7f41837c
Crioco0bl MOy YeHUS U IPUMEHEHUE bubmorexa [IOK
62 ATKHHOB https://m.edsoo.ru/7f41837c
63 Pemenue 3a1a4: pac4EThl 110 but6mmoreka IIOK
YPABHEHHIO XMMUHUECKOH PeaKIy https://m.edso0.ru/7f41837c
64 ApeHBbI: TOMOJIOTHYECKHIA ST, 001Ias bubmorexa IIOK
hopMyJTa, HOMEHKIATYpA. https://m.edso0.ru/7f41837c
DIEKTPOHHOE U MPOCTPAHCTBEHHOE bubnmnoreka [JOK
65 CTpOEHHE MOJIEKYJ OeH301a U https://m.edso0.ru/7f41837c
TOJTyOJIa.
bubmuoreka [JOK
66 dusHYecKue CBOHCTBA apEHOB https://m.edsoo.ru/7f41837c
67 XHUMHYECKHE CBOMCTBA apEHOB: bubmuorexa TIOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/7f41837¢c
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XUMHYECKUE CBOMCTBA aPEHOB:

bubmuoreka [JOK

68 peaKIy MPUCOSTUHEHHUS, OKUCIICHUE https://m.edsoo.ru/7f41837c
rOMOJIOTOB OeH3011a

69 OcOOEHHOCTH XUMHYECKHX CBOWCTB bubnuorexa TIOK
cTHpoa https://m.edso0.ru/7f41837c
Pemenne pacu€THbIX 3a1a4 HA bubmumoreka [IOK

70 oIpeJieJIeHUue MOJICKYIIIPHOI https://m.edsoo.ru/7f41837¢c
(bopMyIIBI OPraHMYECKOTO BEIIECTBA
Pemenue pacu€tHbix 3a/1a4 Ha bu6mmoreka [IOK

71 oTpeieNIeHUE MOJICKYIIpHOU https://m.edsoo.ru/7f41837c
(hOpMyJIBI OPraHUIECKOTO BEIECTBA
Crioco0bl MOy YeHUS U IPUMEHEHHUE bubnuorexa TIOK

72 ApeHOB https://m.edso0o.ru/7f41837c
I'eneTndeckas CBA3b MEKIY bubnnorexa [JOK

73 Pa3IMYHBIMH KJIACCAMU https://m.edsoo.ru/7f41837c
yTJIEBOI0OPOIOB

24 PacuéThl 110 ypaBHEHHUAM XUMUYECKUX bubmiorexa [IOK
peaKuii. https://m.edso0.ru/7f41837c

75 [Mpupoansii ras. ITomyTHble bu6morexa [HOK
He(TAHBIE rasbl https://m.edso00.ru/7f41837c

76 KaMeHHBII yTroJib U IPOIYKTHI €10 bubnuorexa TIOK
NepepaboTKH https://m.edso0.ru/7f41837c

bubmuoreka [JOK
77 Hedtb u ciocoOb1 €€ nepepaboTKy.

https://m.edsoo.ru/7f41837¢c
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IIpuMeHeHue pOAYKTOB

bubmuoreka [JOK

8 nepepaboTku HedTH https://m.edso00.ru/7f41837c
l"aslorenonpoun3BoaHbIE bubmumoreka [IOK

79 YIJIEBOAOPOJOB: AJIEKTPOHHOE https://m.edsoo0.ru/7f41837c
CTPOCHHUE; PEAKIINH 3aMEeICHUS
rajoreHa
l"asiorenonpoun3BoaHbIE bubmumoreka [IOK

80 YIJIEBOAOPOJOB: SJIEKTPOHHOE https://m.edsoo.ru/7f41837c
CTPOCHHUE; PEAKIINH 3aMEIICHUS
rajioreHa
JleficTBuE menoYel Ha Bubsmoreka [OK

81 raOTeHMPON3BOIHBIE. https://m.edsoo.ru/7f41837c
B3auMoielicTBHE qUIrajoreHalkaHoB Bubmmoreka IIOK

82 C MarHHeM U IIHHKOM https://m.edso0o.ru/7f41837c

83 CucreMaruzaiys 1 00001IeHre bu6morexa [HOK
3HAHMi 10 pasneny "YIieBonopos"” https://m.edsoo.ru/7f41837c
Konrposnsnas padora Ne 3 o teme bubmorexa IIOK

84 "VrieBoaopos” https://m.edsoo.ru/7f41837c
AHanu3 KOHTPOJIbHOM pabOTHI. bubnnoreka [JOK
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: https://m.edso0.ru/7f41837c

85 TOMOJIOTHUYECKUH PsiJi, o0IIIast
(dbopMyIa, CTpOCHHE MOJIEKYI,
M30Mepus, HOMEHKIIaTypa
Knaccudukanms u puznueckue bubnuorexa [JOK

86 CBOMCTBA MPEICITBHBIX OJTHOATOMHBIX https://m.edsoo.ru/7f41837¢c

CIIUPTOB
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XUMHUYECKUE CBOMCTBA MPEIETbHBIX

bubmuoreka [JOK

87 OJTHOATOMHBIX CITUPTOB https://m.edso0.ru/7f41837c
CriocoObI MOJTyYeHUS U TIPUMEHEHUE bu6moreka LIOK
88 OJJHOATOMHBIX CITHPTOB https://m.edso0.ru/7f41837¢c
[TpocTeie 3¢upbl: HOMEHKIIATYpa U bubmmorexa LIOK
89 H30MepHS https://m.edsoo.ru/7f41837c
90 ITpocteie 3¢huphl: 0COOEHHOCTH bubauoreka [IOK
(U3MYECKUX M XMMHYECKUX CBOWCTB https://m.edso0.ru/7f41837¢c
MHoroaToMHbIE CITUPTHI: bubnnoreka [JOK
91 ATUJICHTJIMKOJIb U TJIUIEPUH, X https://m.edsoo.ru/7f41837c
¢bu3nyecKkrue 1 XuMUYEeCKHe CBOMNCTBA
MHoroaTtoMHbI€ COIUPTHIL: PUINUECKUE bubanorexa [IOK
%2 U XMMUYECKHE CBONCTBA https://m.edsoo.ru/7f41837c
CriocoObl ToTyYeHus: U TPUMEHEHNE bubnmorexa [IOK
%3 MHOT'0aTOMHBIX CITHPTOB https://m.edso0.ru/7f41837¢c
DeHOI: CTPOEHUE MOJIEKYIIBI, bu6nuoreka [IOK
%4 TOKCHYHOCTH (peHoJIa https://m.edso0.ru/7f41837¢c
bu6nmoreka [JOK
% Pusiricckue cBoiicTBa penona https://m.edso0.ru/7f41837c
bubmuoreka [JOK
96 Xumuyeckue cBoiicTBa (heHona https://m.edsoo.ru/7f41837c
97 CriocoOblI mosryueHust 1 IpUMEHEHNE bu6muorexa [HOK

¢denona

https://m.edsoo.ru/7f41837¢c
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[TpakTuyeckas padora Ne 2. Pemenue

bubmuoreka [JOK

98 AKCIICPUMEHTAIIBHBIX 3a71a4 10 TEME https://m.edsoo.ru/7f41837c
"CrnupTtsl 1 heHOIBI"
CucreMarusanus ¥ 0000LIeHUE Brbmorexa LIOK

99 3HAHMIT 110 Teme "CriupTe!" https://m.edsoo0.ru/7f41837c
KonrponsHas pabora Ne 4 o teme Bubnmorexa IIOK

100 "CruprHt" https://m.edsoo0.ru/7f41837c
AHaM3 KOHTPOJIBHOMU pabOTHI. bubnnoreka [JOK
AJIbJIETU/IBI U KETOHBI: JIEKTPOHHOE https://m.edsoo.ru/7f41837c

101 CTpOEHHUE KapOOHWIBHOM TPYTIIIHI;
TOMOJIOTHYECKHUE PSJIbI, 00IIas
dbopMyta, M30Mepurs 1 HOMEHKJIATypa
AnbIeruapl ¥ KETOHBI: (PM3HYECKUE bubnmorexa IOK

102 CBOMCTBA https://m.edsoo.ru/7f41837c

103 AnbIEruapl ¥ KETOHBI: XUMHYECKUE Bubnmorexa IIOK
CBOFCTBA, PEaKIH IIPHCOETHHEHHS! https://m.edsoo0.ru/7f41837c

104 Peakuuy OKHMCIEHHS U KaY€CTBEHHBIE brbsmorexa LIOK
PEAKIINH ATHIETH/IOB U KETOHOB https://m.edsoo0.ru/7f41837c
Crioco0blI MONTYYEHUS albIETHI0B 1 Bubmmoreka [OK

105 KETOHOB https://m.edso00.ru/7f41837c
OIHOOCHOBHEBIE TIPEIETHHBIE bu6mmorexa [IOK

106 KapOOHOBBIE KHCIIOTHI, 0COOEHHOCTH https://m.edsoo.ru/7f41837c

CTPOCHUSA UX MOJICKYJI
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N3omepusa u HoMEHKIIaTypa

bubmuoreka [JOK

107 KAPGOHOBKIX KUCIOT https://m.edsoo.ru/7f41837c
du3rYECKUe CBOWCTBA KApOOHOBBIX Brbmorexa [IOK

108 KUCIIOT https://m.edso0.ru/7f41837c

109 XHMMHYECKHE CBOMCTBA IPEAEIBHBIX bu6mmorexa IIOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7141837¢
OcobeHHOCTH CBOMCTB MypaBbUHON bubnuoreka [IOK

110 KHCJIOTBI. MHOTOOOpa3ue https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHUCJIOT
OcoOEHHOCTH CBOWCTB: bubmuorexa [JOK

111 HEMPEIEeIbHBIX U apOMaTUUYECKUX https://m.edso0o.ru/7f41837c
KapOOHOBBIX, JUKAPOOHOBHIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWCTB: bubmuorexa [JOK

112 HEIpPEACIbHBIX U apDOMaTUYECKUX https://m.edsoo0.ru/7f41837c
KapOOHOBBIX, TUKaPOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencTaBuTeNH BBHICUINX KapOOHOBBIX brbmiorexa [IOK

113 KHCIIOT M MX CBOMCTRA https://m.edsoo.ru/7f41837c
[ToHsTHE O NPOM3BOIHBIX Bubmmoreka [OK

114 KAPGOHOBKIX KUCIIOT https://m.edsoo.ru/7f41837c

115 DyHKIHOHATBHEIE TIPOU3BOIHBIE brbmorexa LIOK

KapOOHOBBIX KHUCJIOT

https://m.edsoo.ru/7f41837¢c
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CriocoObI moryueH s 1 IPUMEHEHUE

bubmuoreka [JOK

116 KAPOOHOBBIX KHCIOT https://m.edsoo.ru/7f41837c
CrnosxxHbie 3(DUPBI: TOMOJIOTHYECKUN bubmmoreka [JOK

117 psin, obmas popMyiia, H30Mepus 1 https://m.edso0.ru/7f41837¢c
HOMEHKJIaTypa

bubmuoreka [JOK
118 Du3nUeCKIe CBOCTBA 5GUPOB https://m.edso0.ru/7f41837¢
bubmuoreka [JOK

119 XuMuecKue cBoiicTBa 3¢pupos https://m.edsoo.ru/7f41837c
Pemenue pacu€tHeix 3a1a4: o bu6mmoreka [IOK

120 YPAaBHEHUIO XUMHUYECKOW PeaKlUu, Ha https://m.edso0o.ru/7f41837c
oTpeieNIeHUEe MOJICKYIIpHOU
(hOopMyIIbI OPraHUYEeCcKOro BEIECTBA
Pemenue pacu€THbIxX 3a1a4: 110 bubnmnoreka [JOK

121 YPaBHEHHUIO XUMUYECKOW pEaKLUU, HA https://m.edsoo.ru/7f41837c
OIIpEEIIEHUE MOJIEKYJIIPHOU
(hOpMyIIBI OPraHUYEeCKOTO BEIECTBA
[IpakTnueckas padora Ne 3. Pemenue bubnnoreka [JOK

199 JKCIEPUMEHTANIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/7f41837c
"KapOoHoBble kucioTsl. Cll0KHBIE
3¢upsr"
Kontponbnas padota Ne 5 o teme bubnuotexa [JOK

123 "Kap6oHoBbie kucnoThl. C0XKHBIE https://m.edso0.ru/7f41837c
s¢upsr"
AHanu3 KOHTPOJIbHOM pabOTHI. bubnnorexka [JOK

124 XKupsl: ctpoenue, pusnueckue u https://m.edso0.ru/7f41837c

XUMUYECKHUE CBOMCTBA (THAPOITH3)
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OcoOeHHOCTH CBOMCTB KUPOB,

bubmuoreka [JOK

125 coJiepKalIfX OCTaTKU HETPEeAeTbHBIX https://m.edsoo.ru/7f41837c
KUPHBIX KUCIIOT. JKUPBI B IPUPOIE
Mpbla, KaK COJTH BBICIITUX bubmuoreka [JOK

126 KapOOHOBBIX KHCJIOT, KX MOIOIIIEe https://m.edsoo.ru/7f41837c
JICUCTBUE.
[ToHATHE O CUHTETHYECKUX MOOIINX bubmorexa [OK

127 cpencTBax https://m.edsoo0.ru/7f41837c
['enernueckas cBsA3b yriieBOAOPOAOB bu6mmoreka [IOK

128 1 KHCIIOPOJICOACPIKAIIIX https://m.edsoo.ru/7f41837c
OpPraHUYECKUX BEIIECTB
PacuéThl 110 ypaBHEHHAM XUMUYECKUX bubnuorexa TIOK

129 peaKmii https://m.edso0o.ru/7f41837c
CucreMaru3sanus 1 00001IeHE bubmiorexa [IOK

130 3HaHwmit 1o Teme "YKupsr" https://m.edsoo0.ru/7f41837c

131 OO61as XxapakTePUCTHKA YIIEBOIO0B U bubmiorexa [IOK
KITacCH(UKAINS YTIEBO/IOB https://m.edso0.ru/7f41837c

132 Monocaxapusl: Gpu3HIecKue bubnuorexa TIOK
CBOWCTBA M HAXOXKICHHE B TIPHPOJIC https://m.edso00.ru/7f41837c

133 [IprMeHeHHeE TITIOKO3bI, €€ 3HaYEHUE B bubnuorexa TIOK
JKU3HE/IEATENBHOCTH OPTaHH3Ma https://m.edsoo.ru/7f41837c
Jucaxapubl: caxapo3a, MajabTO3a U bubmuoreka [IOK

134 nakro3a. Haxoxnenue B npupoze u https://m.edsoo.ru/7f41837c

MNPUMCHCHUC NUCAXapHUI0B
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[Tonucaxapuasl: cTpoecHUE

bubmuoreka [JOK

135 MaKpOMOJIEKYJI, GU3NYECKUE U https://m.edsoo0.ru/7f41837c
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

136 [MousiTre 06 UCKYCCTBEHHBIX ngjﬁ;ﬁ;‘; (I)_[r(allif41837c
BOJIOKHAxX S :
Pemrenne pacueTHsIX 3a1a4 Ha bubmumoreka [IOK

137 ONpeACIICHUE JOJIM BBIX0Ja ITPOJAYKTa https://m.edsoo.ru/7f41837c
peakuuu OT TEOPETUUECKH
BO3MOXHOI'O
Pemenue pacuetHbIxX 3a/1a4 Ha bu6mmoreka [IOK

138 OINpEIEIICHUE IO BbIXOAA MPOAYKTa https://m.edso0.ru/7f41837c
peakuuu OT TEOPETUUECKH
BO3MOYHOI'O

139 Cucremaruzanus U 00001IEHUE E;I@.IHOTeKa LHOK
3HaHHit 10 Teme "YTIeBob" ps://m.edsoo.ru/7f41837¢c
KontponbHas pabora Ne 6 o teme bubnuoreka [IOK

140 "Kucnopoaconepxaiue https://m.edsoo.ru/7f41837c
OpPraHUYECKUE COCTUHEHMS"
AHanu3 KOHTPOJIbHOM pabOTHI. bubnnorexka [JOK

141 AMUHBL: KJaccu(pUKaIys, CTPOCHNE https://m.edsoo0.ru/7f41837c
MoJIeKyJ, obmiast popmyia, usomepus,
HOMEHKJIaTypa

bu6mmorexa [IOK
142 ®duznyeckue cBOWCTBa aMUHOB https://m.edso00.ru/7f41837¢c
143 XUMHYECKUE CBOWCTBA Bubmmoreka [OK

anuaTHIECKUX aMUHOB

https://m.edsoo.ru/7f41837¢
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AHUIMH: CTPOCHHUE aHWINHA,

bubmuoreka [JOK

144 0COOEHHOCTH XUMHYECKHX CBOWCTB https://m.edso0.ru/7f41837c
aHWJIMHA
CriocoOblI MOJTyYeHUS U TIPUMEHEHUE bu6moreka LIOK

145 https://m.ed [Tf
ann(aTHUCCKUX aMHUHOB ttps://m.edsoo.ru/7f41837c

146 AMUHOKHCIIOTHI: HOMEHKJIATypa U bu6moreka LIOK
u30MepHs, PU3NUECKHUE CBONCTBA. https://m.edsoo0.ru/7f41837c
OtnenbHBIE IPEACTABUTEINH 0. bubauorexa [IOK

147 AMHUHOKHUCIIOT https://m.edsoo.ru/7f41837c
XuMuYecKre CBOMCTBA aMUHOKHCIIOT, bubmuorexa [JOK

148 UX OMOJIOTHYECKOE 3HAUYCHHE https://m.edso00.ru/7f41837c
AMUHOKHCIIOT

bu6mmoreka [IOK

149 CuHTE3 U THIPOIM3 NENTHIOB https://m.edso00.ru/7f41837¢c
BeJiky KaK MpUpOIHbIE MOIUMEDPDI; Bbubnnoreka [IOK

150 CTPYKTYPBI OEIIKOB https://m.edso0.ru/7f41837c

bu6mmoreka [IOK

151 XUMHUUECKHE CBOMCTBA OEIKOB https://m.edso0.ru/7f41837¢
CucreMaru3anus 1 0000IIeHE bubmorexa [IOK

152 3HaHui no teme "Benkn" https://m.edsoo.ru/7f41837c

153 A3zoTcozepkariue bubnuorexa [IOK

TreTCPOUUKIINICCKHUEC COCIUHCHUS.

https://m.edsoo.ru/7f41837¢c
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HyxiienHOBBIE KHCIIOTBI: COCTAB,

bubmuoreka [JOK

154 CTpOCHHE 1 GHOTOrHHecKast Porh https://m.edsoo.ru/7f41837c
[Tpaktuyeckas padora Ne 4. Pemenue bubmumoreka [IOK
155 SKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo0.ru/7f41837c
"A30TcoeprKalliue OpraHnuecKue
coenuHeHus"
[TpakTuyeckas pabora Ne 5. Pemenue bubmumoreka [IOK
156 SKCIEPUMEHTAIBHBIX 337a4 10 TEME https://m.edsoo.ru/7f41837c
"Pacrio3HaBaHne OpraHMYECKUX
coequHeHuin"
Kontponbnas padora Ne 7 o teme bubnuorexa [JOK
157 "A30TCcoieprKalIie OpraHndecKue https://m.edso0.ru/7f41837c
coequHeHus"
AHaM3 KOHTPOJIBHOW pabOTHI. bubnnoreka [JOK
OCHOBHbBIE OHATUS XUMUHU https://m.edso00.ru/7f41837c
158 BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUHN U
METOBI MX CHHTE3a - MTOJTUMEPHU3AIHS
Y TIOJIMKOH/ICH CaITHsI
150 [TnacTtmaccel. YTunusanus u E;I@.IHOTeKa LOK
MepepaboTKa MmacTHKA ps://m.edso0.ru/7f41837c
160 DnacToMephl: HATYPATbHBIN BH6J.IH0TeKa HOK
CHHTETHYECKHE KaydyKu. Pe3uHa https://m.edsoo0.ru/7f41837c
e im0 HA153T
HCKYCCTBEHHBIE, CHHTETHUECKHUE. T :
[IpakTHYECKOE UCTIONB30BAHUE bu6miorexa [OK
162 https://m.edsoo.ru/7f41837c

BOJIOKOH
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[Tonumeps! cienuanbHOTO

bubmuoreka [JOK

163 1 :
HA3HAYCHIS https://m.edso0.ru/7f41837c
[TpakTuyeckas padora Ne 6. Pemenue bubmumoreka [IOK
164 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 1 https://m.edsoo0.ru/7f41837c
"Pacnio3naBanue miactMacc u
BOJIOKOH"
O06o001IeH e U cuCTeMaTH3alus bubnmoreka [JOK
165 M3Y4YEHHOI'0 MaTepuasa 1o TemMe 1 https://m.edso0.ru/7f41837c
"BricokOoMOIEKyIsIpHBIC
OpraHuYecKue coeanHeHus"
bu6mmoreka [IOK
166 XHMHS U 37I0POBEE YEIOBEKA 1 https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
167 Xumus nmuumm 1 https://m.eds00.ru/7f41837¢c
bubmuorexa [JOK
168 XHUMHS B TIOBCEIHEBHOM KU3HU. 1 https://m.edso00.ru/7f41837¢
bu6mmoreka [IOK
169 HroroBas koHTpoNbHas paboTa 1 https://m.edso00.ru/7f41837¢
bu6mmoreka [IOK
170 HTOroBsIil ypok 1 https://m.edso00.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 170

I[MTPOT'PAMME
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11 KIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero 5 6 H3yYeHUs oOpa3oBaTe/ibHbIE

padoTsl padoTsI pecypebi
Atom. CTaHOBJICHME ITPENCTABICHUN O bubmmoreka [IOK
CTPOEHHH aToMa 1 https://m.edso0.ru/7f41837c
CocraB aTOMHBIX sijiep. XUMHYECKHUIt bubmorexa [IOK
s1eMeHT. M30Tonbl 1 https://m.edso0o.ru/7f41837c
CTpoeHHeE DIIEKTPOHHBIX 000I0YEK bubnnorexa [IOK
ATOMOB, KBAHTOBBIE UHCIIA 1 https://m.edsoo.ru/7f41837c
Kiaccuukaiys XuMHIECKUX bubnuorexa [JOK
311EMEHTOB (S-, pP-, d-, f-oemenThI) 1 https://m.edsoo.ru/7f41837¢c
Knaccudukaiys XuMHIECKUX bubmnoreka [IOK
311EMEHTOB (S-, pP-, d-, f-oemenThI) 1 https://m.edsoo.ru/7f41837¢c
PacnpenenceHue 37eKTPOHOB IO bubnnorexa LIOK
aTOMHBIM OpOHTAIISIM 1 https://m.edso0.ru/7f41837c
Pacnpenenenue 37eKTPOHOB IO bubnnorexa [IOK
aTOMHBIM OpPOHTAIISM 1 https://m.edso0.ru/7f41837c
DNeKTpOHHBIE KOHPUTYpAITUH aTOMOB bubmuorexa [JOK
3JIEMEHTOB B OCHOBHOM U 1 https://m.edso00.ru/7f41837c

BO30YKIEHHOM COCTOSTHUU
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DNEeKTPOHHBIE KOH(PHUTYpaIlud aTOMOB

bubmuoreka [JOK

9 3JIEMEHTOB B OCHOBHOM U https://m.edso00.ru/7f41837c
BO30YKIEHHOM COCTOSTHUU
10 DJIEKTPOHHBIE KOH(PUTYpALK HOHOB. BH6J.IHOTeKa LOK
DNEeKTPOOTPUIIATEIILHOCTD https://m.edsoo0.ru/7f41837c
[leproanueckuii 3aKoH 1 bubmumoreka [IOK
[Tepuoanueckas cucreMa XUMHYECKUX https://m.edsoo0.ru/7f41837c
11 anemeHToB J[. 1. Menpaeneesa, cBs3b C
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
Ilepunonnueckuil 3aK0H 1 bubnnorexa [HOK
[Tepuoanueckas cucreMa XUMHYECKUX https://m.edsoo.ru/7f41837c
12 anemenToB J[. . MenpeneeBa, CBs3b C
COBPEMEHHOU TEOPUEN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB bubnuoteka [JOK
13 XMUMHYECKHX 2JIEMEHTOB U 00pa3yeMbIX https://m.edso0.ru/7f41837¢c
VMU IPOCTBIX U CIOXKHBIX BEIIECTB O
rpynmnam u nepuojam
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB bubnmnoreka [JOK
14 XMUMHYECKHX 2JIEMEHTOB U 00pa3yeMbIX https://m.edso0.ru/7f41837¢c
VMU IPOCTBIX U CIOXKHBIX BEIIECTB O
rpynmnam u nepruojam
KonTponbnas padora Ne 1 mo teme bubmuoreka [JOK
"Crpoenue atoma. Ilepunoanuecknii https://m.edsoo.ru/7f41837c
15 3akoH u [lepunoandeckas cucrema

XUMHUYECKUX djieMeHToB /I, U.
Menneneena
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AHanu3 pe3yJbTaTOB KOHTPOJIbHON

bubmuoreka [JOK

16 :
paboThl, KOPPEKIIHS OLIMOOK https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
17 Bunpr XUMHUYECKOH CBSA3M. https://m.edsoo.ru/7f41837c
18 Mexanu3mbl 00pa3oBaHus bubmmorexa LIOK
KOBAJIEHTHOMU CBSI3H. https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
19 Bonopoanas cBsi3b. https://m.edso00.ru/7f41837c
bubmuorexa [JOK
20 MexMoeKyIIpHbIE B3aUMOJIEHCTBHS https://m.edsoo.ru/7f41837¢c
21 BaJleHTHOCTb U BaJICHTHBIE bubmnoreka LIOK
BO3MOHOCTH aTOMOB. https://m.edsoo.ru/7f41837c
CBs13b DJIEKTPOHHOM CTPYKTYpBI bubnnoreka [JOK
22 MOJIEKYJI C UX T€OMETPUIECKIM https://m.edsoo.ru/7f41837c
CTPOECHHUEM
23 I[IpencraBieHns 0 KOMILIEKCHBIX bubnnorexa [IOK
COEIMHEHHUSX: COCTAB U HOMEHKIIATypa https://m.edso0.ru/7f41837¢c
24 BeniectBa MONEKYISAPHOTO U bu6moreka LIOK
HEMOJIEKYJIIPHOTO CTPOEHUS. https://m.edso0.ru/7f41837¢c
o5 THUIIBI KPUCTAIUTMYECKUX PELIETOK U bubnmorexa [IOK
CBOIICTBA BEIIECTB https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
26 [ToHsATHE O MTUCTIEPCHBIX CUCTEMAX.

https://m.edsoo.ru/7f41837¢c
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[IpencraBneHue 0 KOJIOUIHBIX

bubmuoreka [JOK

27 :
pacTBopax https://m.edso00.ru/7f41837c
23 WcTrHHBIE paCTBOPBI: HACHIIIEHHBIE U Bubnmorexa IIOK
HEHACHIIICHHBIE, PACTBOPUMOCTD. https://m.edsoo0.ru/7f41837c
bubmuorexa [JOK
29 Kpucrasoruaparsl https://m.edsoo.ru/7f41837c
30 Croco0bl BeIpaKEeHHs KOHLIEHTPALUU Bubmmoreka IIOK
PACTBOPOB https://m.edso0o.ru/7f41837c
Pemenue 3amay ¢ UCIIOJIBL30BaHUEM bu6mmoreka [IOK
31 OOHATHUH ""MaccoBas I0JIA https://m.edsoo.ru/7f41837c
pacTBOpEHHOTO BeliecTBa", ""MolisipHas
KOHLeHTpauus"
Pemenue 3amay ¢ UCII0JI30BaHUEM bu6mmoreka [IOK
32 MOHATHH "MaccoBas JOJII https://m.edsoo.ru/7f41837c
pacTBOpEHHOTO BemiecTBa', "MoJgpHas
KOHLeHTpauus"
33 Kunaccuduxkaiiis 1 HOMEHKIIATypa bubmorexa IIOK
HeOPraHHYECKUX BEIECTB https://m.edsoo.ru/7f41837c
34 CucremaTtu3zanus 1 0000IIEHNE 3HAHUI bubmorexa [OK
0 TeMe https://m.edso00.ru/7f41837c
Kontponbnas padota Ne 2 o teme bubnuorexa [JOK
35 "Crpoenue BeuiectBa. MHOrooOpasue https://m.edso0.ru/7f41837c

BemiecTs"
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AHanu3 pe3yJbTaTOB KOHTPOJIbHON

bubmuoreka [JOK

36 :
paBOTHI, KOPPEKITHS OMHGOK https://m.edsoo.ru/7f41837c
Knaccudukanus XuMHYECKUX peaKIui bubmmoreka [JOK

37 B HEOPTaHUYECKOW U OPraHUYECKON https://m.edso0.ru/7f41837c
XHMUHU.
3aKOH COXpaHEHUsI MaCChl BEIIECTB; bubmmoreka [JOK

38 3aKOH COXPAHEHUS U MPEeBpAILCHU https://m.edsoo.ru/7f41837¢c
SHEPIUU TPU XUMHUYECKUX PEAKIIHAX
Tennobie A3 HEKTH XUMHUECKUX bubnnoreka [JOK

39 peaknuii. TepMoXuMHUYECKHE https://m.edsoo.ru/7f41837c
ypaBHEHHS
Brrunciienus 1o ypaBHeHUSIM bubnuorexa [IOK

40 XUMUYECKHUX PEAKIIUN 1 https://m.edsoo.ru/7f41837c
TEPMOXUMHUYECKUM YPaBHEHUSAM

a1 CKOpOCTh XUMHUUYECKON PEAKIIUH, €€ bubmorexa IIOK
3aBHCUMOCTh OT pa3iHyHbIX (DaKTOPOB. hitps://m.eds00.ru/7141837c

bu6mmorexa [IOK
42 Karayus 1 kaTanmsaTopsl https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK

IIpakTuyeckas padora Ne 1 o teme bubmuorexa [IOK

44 "BnusiHMe pa3nuyHbIX (PaKTOPOB Ha https://m.edsoo.ru/7f41837c
CKOPOCTb XUMUYECKON peakiuun"

45 OGpariMbie U HEOOPATUMBIE PEAKIIUH. Bubnmorexa IIOK

XHUMHYECKOE paBHOBECUE

https://m.edsoo.ru/7f41837¢c
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Oo6paruMbie 1 HEOOpPATUMBIE PEAKLINH.

bubmuoreka [JOK

46 :
XMMHUYECKOE PaBHOBECHE https://m.edso00.ru/7f41837c
[IpakTuyeckas padora Ne 2 o Teme bubmumoreka [IOK

47 "BnusiHre pa3nuvHbIX (PaKTOPOB Ha https://m.edso0.ru/7f41837c
10JIO)KEHHE XMMHUYECKOTO paBHOBECHS"

bubmuoreka [JOK

48 DNEKTPONUTHYECKAs TUCCOLUALIMS https://m.edso00.ru/7f41837¢c

49 CuiibHbIC U Cl1a0bIe 3JIEKTPOIIUTHI. bub6morexa [HOK
CTeleHDb IUCCOLHALIHT https://m.edsoo.ru/7f41837c

50 Hounoe npoussenenue Boasl. Cpena bubmmoreka [IOK
BOJHBIX PACTBOPOB. https://m.edso0o.ru/7f41837c

51 Bogopoausiii nokaszarens (pH) bubmiorexa [IOK
pacTBOpa https://m.edsoo.ru/7f41837c
I'maponus coneit. Peakiuu, bubnuotexa [JOK

52 MPOTEKAIOIINE B PaCTBOPAX https://m.edsoo.ru/7f41837c
ANEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme bubnnoreka [JOK

53 "XuMHYecKue peakliui B pacTBOpax https://m.edso0.ru/7f41837c
3IEKTPOJIUTOB"

54 OKHMCIIUTETbHO-BOCCTAHOBUTEILHBIE bu6morexa [HOK
peaKIym. https://m.edsoo.ru/7f41837c

55 BakHelme oOKUCIUTENN U bubmorexa [HOK

BOCCTAaHOBHTCIIN

https://m.edsoo.ru/7f41837¢c
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Merto/ 3:11eKTPOHHOTO (3JIEKTOHHO-

bubmuoreka [JOK

56 MOHHOTO) Gaarca https://m.edsoo.ru/7f41837¢
DIEKTPOJIN3 PACTBOPOB U PACILIABOB Bubnmorexa IIOK
57 BEIECTB https://m.edsoo.ru/7f41837¢c
DIEKTPOJIN3 PACTBOPOB U PACILIABOB Bubnmorexa IIOK
58 BEIECTB https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
59 Pemnrenue 3a1a4 pa3auvHbIX TUIIOB https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
60 Pemnrenue 3a1a4 pa3auvHbIX TUIIOB https://m.edsoo.ru/7f41837c
Cuctemartu3zanus u 06001IeHNe 3HAaHUH bubmorexa [OK
61 110 Teme "XuMuueckue peaxiu’ https://m.edsoo.ru/7f41837¢
KonTtponsnas pabora Ne 3 1o Teme bubmorexa IIOK
62 "X UMHdeCKHe peakiyn” https://m.edsoo.ru/7f41837¢
AHasnu3 pe3yIbTaToB KOHTPOJIBHOM brbsmorexa LIOK
63 pPaBOTHI, KOPPEKIIHS OMMBOK https://m.edsoo.ru/7f41837¢
ITonoxxenne HEMETAIIIOB B bubmuorexa [JOK
64 [Tepuonuueckoit cucteMe XUMUYECKUX https://m.edsoo.ru/7f41837c
anemenToB JI. Y. MenaeneeBa u
O0COOCHHOCTH CTPOEHHUS UX aTOMOB
bubmuoreka [JOK
65 dusnyeckue cBONCTBA HEMETAJLIOB

https://m.edsoo.ru/7f41837¢c
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AnnoTponusi HEMETaUIOB (Ha IIpUMepe

bubmuoreka [JOK

66 KHCJIOpoJia, cepbl, hocdhopa u https://m.edsoo.ru/7f41837c
yriIepo/a)

67 Bonopox: nomydenue, pusndeckue u Brbmorexa [IOK
XUMUYECKHE CBOHCTBRA https://m.edsoo0.ru/7f41837c

bubmuoreka [JOK

68 Tunpunbt https://m.eds00.ru/7f41837c
l'anmoreHsl: HAXOXEHUE B IPUPOJIE, bu6mmoreka [IOK

69 CHOCOObI MOTy4YeHUs], PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHUE CBOMCTBA
l"anorenoBonopoabl. Baxkneiue bu6mmoreka [IOK

70 KHUCJIOPOJICOAEpKAIINE COSTUHECHUS https://m.edsoo.ru/7f41837c
raJloreHoB

7 JlaGopaTopHbIE U MPOMBIILIEHHBIE Bubsmoreka [OK
C10COGBI MOJTyYeHHs FaoreHOB. https://m.edso00.ru/7f41837c

79 ITpuMeHeHME TaJOTEHOB B UX but6mmoreka IIOK
COCTMHCHMH https://m.edso00.ru/7f41837c

73 [TpuMeHeHME TAaJOTEHOB B UX bu6morexa [OK
COCTMHCHMH https://m.edso00.ru/7f41837c
ITpakTruyeckas padora Ne 4. Pemenue bubnuoreka [IOK

74 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/7f41837c
"Tanorensr"

75 Kucnopon: nabopaTopHbie 1 bubmorexa [HOK

MMPOMBIIIJICHHBIC CITIOCOOBI MOJIyUCHUA

https://m.edsoo.ru/7f41837¢c
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duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

76 :
KHCOpPOTA https://m.edsoo.ru/7f41837c
77 O3on. [IpuMenenne KUCIopoaa u Bubnmorexa IIOK
030HA https://m.edso0.ru/7f41837c
bubmuorexa [JOK
78 Oxcupl U NEPOKCUIBI https://m.edsoo.ru/7f41837¢c
bubmuorexa [JOK
79 Pemenne 3a1a4 pa3iuyHbIX THIIOB https://m.edsoo.ru/7f41837c
Cepa: HaxoXJIeHUE B IPUPOJIE, bubnnoreka [JOK
80 CHOCoObI MOTy4YeHUs, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHUE CBOICTBA
bu6mmoreka [IOK
81 CepoBonopo, cyabhuibl https://m.edso00.ru/7f41837c
Kucnopoacoaepaiye coeIMHEHHs bubmiorexa [OK
82 ce https://m.edso0.ru/7f41837c
PBI
83 OcoOEHHOCTH CBOMCTB CEPHOMI bubmiorexa [IOK
KACIIOTEL https://m.edso0.ru/7f41837c
IIpakTruyeckas pabora Ne 5. Pemenue bubnuoreka [IOK
84 JKCIEPUMEHTAIBHBIX 337a4 110 TEME https://m.edso0.ru/7f41837c
"Cepa u e€ coenuaeHUS"
A30T: HaXOXJACHUE B IPUPOJIE, bubnmoreka [JOK
85 CocoObI NOTYYeHUs, PU3NUECKUE U https://m.edsoo.ru/7f41837c

XHUMHUYECKHUE CBOMCTBA.
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bubmuoreka [JOK

86 AMMHAK, HUTPH/IBI https://m.edso0.ru/7f41837c
KucnopoacoaepsKaiye coeJuHeHNs Brbmorexa LIOK
87 a30Ta https://m.edsoo0.ru/7f41837c
OcoOEeHHOCTH CBOMCTB a30THOM Brbmorexa LIOK
83 KUCIIOTHI https://m.edsoo0.ru/7f41837c
IIpuMeHeHHue a30Ta ¥ ero COeANHEHHIH. Bubmorexa [IOK
89 A3OTHBIC yA0OpeHUS https://m.edsoo.ru/7f41837c
docdop: HaAXOXKICHUE B PUPOJIC, bubnnoreka [JOK
90 CHOCoObI MOTy4YeHUs, PU3NYECKUE U https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOICTBA.
bu6mmoreka [IOK
91 Gochunst u pocdun https://m.edsoo.ru/7f41837c
Oxcunst hocdopa, bu6mmoreka [IOK
92 bochopcoseparie KHCIoThI https://m.edso00.ru/7f41837c
bu6mmorexa [IOK
93 Comn docdopHOit KHCTOTHI https://m.edso0.ru/7f41837c
04 [pumenenue Gpocdopa u ero brbmorexa [IOK
coemmenmit. DocopHbie ya06penHs https://m.edso00.ru/7f41837c
ITpakTuyeckas pabora Ne 6. Pemenue bubmuorexa [IOK
95 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME https://m.edso00.ru/7f41837c

"AzoT 1 pochop u ux coenuHeHUs"
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Yraepoa: HaXOXKJIECHHUE B IPUPOJIE,

bubmuoreka [JOK

96 :
ATTOTPOTHbBIE MOTMBHKAIIHHN https://m.edso00.ru/7f41837c
97 du3MUECKUE U XUMUYECKHE CBOICTBA, bu6mmorexa IIOK
NPUMEHEHHE YIIepoa https://m.edsoo0.ru/7f41837c
Oxkcun yriepona(ll), oxcun bubnmoreka [JOK
98 yraepoaa(lV), yronpaast kucinora u eé€ https://m.edsoo.ru/7f41837c
conu
bubmuoreka [JOK
929 Pemenne 3a1a4 pa3iuyHbIX THIIOB https://m.edsoo.ru/7f41837c
Kpemuuii: HaxoxJIeHHE B IPUPOJIE, bubnnoreka [JOK
100 CHocoObI MOTy4YeHUs, PU3NYECKUE U https://m.edsoo0.ru/7f41837c
XHUMUYECKHE CBOWCTBA
101 Oxkcup kpemuusi(1V), kpemuueBast bubmiorexa LIOK
KHCITOTA, CHITMKATHI https://m.edsoo0.ru/7f41837c
102 [IpuMeHEeHHE KPEMHHUS U €70 bubmiorexa [OK
COCTHHEHIIA. https://m.edso00.ru/7f41837c
bu6mmoreka [IOK
103 CrekJ10, €ro moJydeHue, BUJIBI CTEKIIa https://m.edso0.ru/7f41837¢c
bu6nmoreka [JOK
104 Pemenue 3an1a4 pa3nu4HbIX TUIIOB https://m.edso0.ru/7f41837¢
105 CucreMaru3aius 1 0000IIeHne 3HAHUI bubmorexa [HOK

o teme "Hemeranier"

https://m.edsoo.ru/7f41837¢c
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Kontponsnas padora Ne 4 o teme

bubmuoreka [JOK

106 :
"Hemeramsr" https://m.edsoo.ru/7f41837c
107 AHanu3 pe3ysbTaToB KOHTPOJIBHOM Bubnmorexa IIOK
paboThI, KOPPEKIIHS OIMIMOOK https://m.edsoo.ru/7f41837c
[Tonoxenne MeTaJIoB B bubnmoreka [JOK
108 [Teproanaeckoii cuCcTeMe XUMHYECKHUX https://m.edsoo.ru/7f41837c
HIIEMEHTOB.
109 Oc00GEHHOCTH CTPOEHHS SJIEKTPOHHBIX bubmuorexa TIOK
0607I0UEK ATOMOB METAIOR https://m.edsoo.ru/7f41837c
110 OGiue Gpu3nIecKre CBOMCTBA bubmuorexa TIOK
METAILIIOB. https://m.edsoo.ru/7f41837c
11 [IpuMeHEHNE METAILIOB B OBITY M bubsmorexa LHOK
TeXHIKE https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
112 CrutaBel MeTajlIoB https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
113 Kopposus metainios https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
114 Pemrenne 3ama4 pa3inuyHbIX TUIIOB https://m.edso0.ru/7f41837¢
DNEKTPOXUMHUYECKUN PsiJi HAIPSHDKEHUI bubmuorexa [IOK
115 MeTaaoB. O0Ire cioco0bl https://m.edsoo.ru/7f41837c

TMOJIYUCHUA MCTAJJIOB
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OO6mmas xapakrepucTuka metamioB |A-

bubmuoreka [JOK

116 rpymisl [leproandaeckoit cucTeMbI https://m.edsoo.ru/7f41837c
XUMHYECKHUX 3JIEMEHTOB
Hatpwuii u xanwmii: nonay4enue, bubmumoreka [IOK

117 (du3nUecKre U XUMUYIECKUE CBOMCTBA, https://m.edsoo0.ru/7f41837c
MIPUMEHEHHE MTPOCTHIX BEIMIECTB U X
COETUHEHUN
Oo6mas xapakrepuctuka metamioB [A- bubnuorexa [JOK

118 rpymmsl lleppoauyeckoi cuctemsl https://m.edso0.ru/7f41837c
XUMHYECKHUX 3JIEMEHTOB.
Marnuii u KanplUuid: OJdy4YeHue, bu6mmoreka [IOK

119 (bU3MYECKre U XMMUYCCKHUE CBOMCTBA, https://m.edso0.ru/7f41837¢
MIPUMEHEHHE TTPOCTHIX BEIMIECTB U UX
COEAMHEHHI

120 JKécTKOoCTh BOIBI U CIIOCOOBI €8 E;I[?g;lrzT:;sa:)(I)lrou/I;f41837c
yCTpaHEHHs S '

121 ATIOMUHU: nonyqveHI/Ie, ¢busnueckue Eggg;ﬁf;;gﬁ}imwwc
Y XUMHUYECKHE CBOMCTBA, IPUMEHEHNE — :

199 AmpoTepHBIE CBOICTBA OKCUIA U EgsgzlrzTee;si?ﬁ/I;Ml%?c
THIPOKCH/IAa ATFOMUHHUS S '

193 [ MIPOKCOKOMILIEKCHI aTFOMUHUS, UX ]r?tlfsglljr?wf;e:)?g/};fﬂ%k
MIPUMCHCHHE S '

bu6mmorexa [IOK
124 Pemrenne 3ama4 pa3nuyHbIX THIIOB

https://m.edsoo.ru/7f41837¢
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

125 AKCIICPUMEHTAIIBHBIX 3a71a4 10 TEME https://m.edsoo.ru/7f41837c
"Metauibl M1aBHBIX oArpynim"

OO01mmas xapakTepucTUKa METaJJIOB bubnmoreka [JOK

126 no6ouHsIX noarpymni (b-rpymm) https://m.edso0.ru/7f41837c
[Teproandeckoii CHCTEMBI XUMHUYIECKUX
3JIEMEHTOB
du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK

127 XpoMa U €ro COeIMHEHUM, UX https://m.edso0.ru/7f41837c
MIPUMCHCHUE

bubmuorexa [JOK

128 Baxneiimue coelMHEHNs] MapraHia. https://m.edsoo.ru/7f41837¢

199 [lPNANTANA KA cro Mmoo 15TS
OKHUCJIUTEIbHBIE CBOWCTBA S '

130 dusnuecKre U XHMITeCKHe CBOMCTBA EgsgzlrzTee;si?ﬁ/I;Ml%?c
JKele3a U ero COeIMHEHHIH. S '

131 [Tosy4eHue U NPUMEHEHHE CILIABOB ]r?tlfssllﬁfgsi?r?/};fﬂ%ﬂc
xKenesza S '
dusznyueckre 1 XMMUIECKHE CBOMCTBA bubnuotexa [JOK

132 MeIN U €€ COeQUHEHNM, NX https://m.edso0.ru/7f41837¢c
MIPUMCHCHHE
DU3NYECKUE U XUMUYECKUE CBOKCTBA bubnmoreka [JOK

133 IIMHKA ¥ €T0 COCAUHEHHUN, NX https://m.edsoo.ru/7f41837¢

IIpUMEHEHNE. | NIPOKCOKOMITIIEKCHI
LIMHKA
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[Tpaktuyeckas padora Ne 8. Pemenue

bubmuoreka [JOK

134 AKCIICPUMEHTAIIBHBIX 3a71a4 10 TEME https://m.edsoo.ru/7f41837c

"MeTasibl TOOOYHBIX TOATPYII"
bubmuoreka [JOK

135 Pemenue 3anay pa3nuyHbIX TUIIOB https://m.edso00.ru/7f41837¢c
O06o001IeHre U cuCTeMaTH3alus bubmmoreka [JOK

136 M3Y4YEHHOI'0 MaTepuasa 1o TeMe https://m.edso0.ru/7f41837c
"Mertamibt"
KonTposbhas padora Ne 5 1o reme bubmorexa [IOK

137 "Metarier” https://m.edsoo.ru/7f41837c
AHanu3 pe3yabTaToB KOHTPOJILHOM bub6morexa [HOK

138 paBOTHI, KOPPEKITHS OMHGOK https://m.edsoo.ru/7f41837c

139 Posib Xxumuu B 00ecriedeHrn bubmiorexa LIOK
YCTOWYMBOTO Pa3BUTHSI YEJIOBEUECTBA. https://m.edsoo.ru/7741837¢

140 [ToHsATHE O HAYYHBIX METOIAX bubmiorexa [OK
HCCIICIOBAHMS BEICCTR https://m.edso0.ru/7f41837c

141 Hay4Hble IPUHIATIB OPraHU3aIiu bubmiorexa [IOK
XHMHYECKOTO TIPOH3BO/ICTBA. https://m.edso0.ru/7f41837c

bu6nmoreka [JOK
142 VlcTouHMKM XMMHUYECKON MH(OpMaIIH. https://m.edso0.ru/7f41837¢
143 [TpOMBIIIIIEHHBIE CIIOCOOBI MOy YEHUS Bubnmorexa IIOK

Ba)KHEHIIIHX BEILIECTB

https://m.edsoo.ru/7f41837¢c
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XUMHUYECKOE 3arpsAI3HEHUE

bubmuoreka [JOK

144 OKPY’KaIOIIIEH CpeIbl U €ro https://m.edsoo.ru/7f41837c
MMOCIEICTBUSA
bubmuoreka [JOK
145 XHUMHUS U 3110POBBE YEITOBEKA. https://m.edso00.ru/7f41837¢c
bubmuoreka [JOK
146 JlekapCTBEHHBIE CPEICTBA https://m.edso0.ru/7f41837¢c
147 Xumus mumy. Poabs XxumMuu B bubnnorexa LIOK
obecIieueHny MUILEBOH 0€30IIaCHOCTH https://m.edsoo.ru/7t41837c
Oprannyeckue BEIIECTBA B IMUIIEBBIX bubnnorexa LIOK
148 HpOIYKTAX https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
149 BriToBasg xumus https://m.edsoo.ru/7f41837c
150 Kocmernueckue u mapdromepHsie bubmorexa LIOK
cpejicTBa. https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
151 Kpacku u xpacurenn https://m.edsoo.ru/7f41837c
bu6nmoreka [JOK
152 XHWMHWYECKUE TUTMEHTBI https://m.edso00.ru/7f41837c
bubmuoreka [JOK
153 XuMusi B CTPOUTEIBCTBE. https://m.edsoo.ru/7f41837c
154 Baxwuelimme cTpouTenbHble U bubanorexa LIOK

KOHCTPYKIMUOHHBIC MaTCPpHUAJIbI

https://m.edsoo.ru/7f41837¢c
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bubmuoreka [JOK

155 XuMusl B CEILCKOM XO3SICTBE. https://m.edsoo.ru/7f41837¢c
OpraHudeckue U MUHEpAIbHBIC bubmoreka [IOK

156 yno6pennst https://m.eds00.ru/7f41837c
bubmuorexa [JOK

157 Heopranuieciue matepuaibl. https://m.edso0.ru/7f41837c
Perrenue pacueTHBIX 3a1a4 110 bu6moreka LIOK

158 XUMHYECKUM (HOpMyJIaM https://m.edso0.ru/7f41837¢c
Perrenue pacueTHBIX 3a7a4 110 bu6moreka LIOK

159 XHUMHYECKUM (HOpMyJIaMm https://m.edso0.ru/7f41837¢c
Pemienue pacueTHbIX 3aj/1a4 Ha BBIBOJT bub6nnorexa IIOK

160 XHMHYECKUX (POpMYIT https://m.edso0.ru/7f41837¢c
Pemenue pacyeTHbIX 337124 Ha BBIBO/T bubmnoreka [IOK

161 XUMHUYECKUX (POPMYIT https://m.edso0.ru/7f41837¢c
Pelenye pacyeTHBIX 3a/1a4 10 bubnuoreka [IOK

162 XUMHYECKUM YPaBHEHUAM https://m.edso0.ru/7f41837¢c
Pelienye pacyeTHBIX 3a71a4 [0 bubnnorexa [IOK

163 XUMHYECKUM yPaBHEHUAM https://m.edso0.ru/7f41837¢c
164 [enoykn XuMUYECKUX NPEBPALICHUIN C bubanoreka IIOK

y4acTHEeM HEOPraHUIEeCKUX BEIIECTB. https://m.edsoo.ru/7f41837c
165 [lenouky XuMHUYECKUX ITPEBPALLEHUM C bu6moreka LIOK

Y4aCTUEM HCOPTraHNYCCKUX BCILICCTB.

https://m.edsoo.ru/7f41837¢c
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166 Llenouky XUMUYECKUX TIPEBPALICHUN ¢ 1 bubmoreka [IOK
YYaCTUEM OPraHUYECKHMX BEIIECTB. https://m.edso00.ru/7f41837c
167 Llenouky XUMHUYECKUX TIPEBPAILICHUN ¢ 1 bubmoreka [IOK
y4aCTHEM OPraHMYECKUX BEIIECTB. https://m.edsoo.ru/7f41837¢
168 Llenouky XUMHUYECKUX TIPEBPAIICHUN ¢ 1 bubmoreka [IOK
y4aCTHEM OPraHMYECKUX BEIIECTB. https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
169 HroroBast koHTpoIbHAs paboTa 1 https://m.eds00.ru/7f41837¢
bubmuorexa [JOK
170 HroroBslii ypok 1 https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 11 xnacc/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A., JIEBkuH
AH., Axmmonepnoe  obmiectBo  «M3matenbctBo  «IIpocBemenner
» Xumus, 11 xmace/ Epemun B.B., Ky3smenko H.E., /Ipo3noB A.A., Jlynun
B.B.; mox penakuumert Jlynuna B.B., OO6mectBo ¢ orpaHu4YeHHOMN
OoTBeTCTBEHHOCTBhIO «JIPODA»; AkiuonepHoe o0mectBo «l3naTenscTBoO
«IIpocBenienue»

« Xumus, 11 xnacc/ IlyzakoB C.A., Mamnuna H.B., IlonkoB B.A.,

AxnuonepHoe odiectBo «M3aaTensctBo «lIpocBerienue»

METOJUYECKUE MATEPHUAJIBI J1JI51 YUUTEJIA
1) http://www.int-edu.ru
2) http://www.prosv.ru

3) http://www.edu.ru

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1) POI - https://resh.edu.ru/

2) Interneturok.ruhttps://interneturok.ru/

3) Yun.py https://uchi.ru/

4) dokchopa.py https://[foxford.ru/



