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HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUHM Ha ypOBHE CPEIHETO OO0IIero 0O0pa3oBaHUS
pa3zpabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBl CpEIIHEro o01ero
obpazoBanusi(POIl COO), npencraBieHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenmuu mnpenogaBaHus
y4eOHOro mnpeameTa «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepauuy, peamu3yIOIIUX OCHOBHbIE 0O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOXKeHUN «CTparernn pa3BuTus Bocnutanus B Poccuiickoi
®epnepanun Ha nepuo a0 2025 rona» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHSI Ha YPOBHE YIUIYOJIEHHOTO H3y4YEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBanus ydamuxcs 10-11 xmaccos.
W3yuenue mpeamera, peaimsyeMoe B yclIOBUSX U hepeHITMPOBAHHOTO,
npoduiabHOro OOyuYeHHus, MPHU3BAHO O0OECIeYnTh O0O0IEe00pPa30BATENbHYIO U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMTYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJlanTalyy UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
POJOJDKEHUS O0y4YeHUsI B OpraHu3alusx IpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B nmporpamme no XumMuu Ha3HAuYCHHE MpeaMeTa «XUMHUS» MOJIy4aeT
NOAPOOHYI0  MHTEPHpPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAralolMMU
nonoxkeausiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBAaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBCTBOM TOMY SIBJISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpaMMOMN MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peanu3alus KOoTopoil oOecrneuynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEp>KaHWU, OOIIeH CTpaTeruu
00y4eHMs, BOCTUTAHUS U PA3BUTHS O0YUaAIOIIUXCS CPEIACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpuBaeT
onpeeseHUue: TPHUHIMIIOB CTPYKTYPUPOBAHUS M TOCJIEA0BATEIbHOCTH
U3y4YeHUs1 y4eOHOro MaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; MOAXOJ0B K (POPMUPOBAHUIO CONEPKATCIBHOW OCHOBBI
KOHTPOJII W OIEHKH O0Opa30BaTENbHBIX OCTHKCHUN OOYJarommxcs B
paMKax MTOrOBOW arrectaliud B (OpME EAUHOrO0 TOCYIapCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriyOJaE€HHOTO U3YYEHUSI XUMUU:



e YCTAHAaBIMBAET WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHE, 00s3aTeNIbHOE
JUIS W3y4yeHUsT B paMKaxX OTAENbHBIX Mpoduineii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTelIbHBIM JTMHUSAM/pa3iesiaM Kypca;

e JAET IMpUMEPHOE pachlpeiejieHue y4yeOHOro BpPEeMEHHU, PEKOMEHIYeMOTO
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TIpenjaraeT MPUMEPHYIO TOCIENAOBATEIbHOCTh H3YYEHHUS y4eOHOTro
Matepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYI0 MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4eHHs MpeaMeTa
Ha yrIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHHs, COICPKATEIBHOM XapaKTEepPUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTATOB OCBOEHHUS OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETO o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yueOHO-MTO3HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeIMeTa.

[Io BceM Ha3BaHHBIM MO3UIHUSAM B IMpOrpamMMme MO XHUMHUH IMPEIyCMOTpEHa
IPEEeMCTBEHHOCTh € OOy4Ye€HHMEM XUMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKAHMS YYEOHOTO MpeaMeTa
«XuMHs» OCTaETCs BO3MOXXHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMNPENEAThCS B COOTBETCTBUMU C HANPABJICHHUEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBUM ¢ KoHuentyaiabHbiMU nosiokeHusiMu DPI'OC COO o
Ha3HAYCHUH MPEeIMETOB 0a30BOro u yriayOJaEHHOrO YpOBHEH B CHCTEMeE
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEeAHEro oOIIero ooOpa3oBaHMUs
XUMHUSI Ha YpOBHE YINIYOJEHHOIO U3Yy4YeHHUsI HaNpaBieH Ha pean3aluio
IPEEeMCTBEHHOCTH €  MOCJHEIYIOIIMM  JTalOM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYUHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OPraHU3AIMSIX CpeIHEro npogecCHoHaIbHOrO
oOpa3zoBanusi. B 3Toi cBsI3u u3ydyeHHE mpeaMera «XUMHUS» OPUEHTHUPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue U  YrIyOJIeHHEe TEOpeTHYEeCKOW U
MPAKTUYECKON MOJTOTOBKU OOYYaroIIMXCsl, BEIOPABIIMX OMPECIEHHBIN MPOpHIIb
0oOy4eHHs1, B TOM YHUCIIE C MIEPCIIEKTUBON MOCIIEAYIONIETrO MOIYyUYEeHUsI XUMHUUECKOTO
00pa3oBaHMs B OpraHU3aluaX MpodeccuoHanbHOro odpazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mIaHUpyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeaHero oO0Iero oOpa3oBaHUs
U3ydeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA peUIeHHe 3a7ad



BOCIHUTAHUSA U COLUAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUICKTYalIbHBIX YMEHHUH, YMEHUHN palMOHAIM3alMi Y4eOHOro TpyJa U
0000OMIEHHBIX  CIOCOOOB  JIESATENIBHOCTH, HMEIONUX  MEXKIUCIUILUTMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocraBngomuMu mpeaMera «XUMHUsS» Ha YpPOBHE YriyOnEHHOIO U3y4eHUs
ABIIAIOTCS  yriiyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuueckas xumus». [lpu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYPHOU
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B IpOorpaMMe IO XHUMHHM 3a OCHOBY
npuHAThl nojiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaEHHOTO
YPOBHEHN U3yUYeHUs IpeaMeETa.

OcHoBy coaepxkaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHMM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO M3Y4YEHMs IpeaMeTa. JTa CUCTEMA
3HAHUW IIOJIy4yaeT OIpPEAEIEHHOE TEOPETUUECKOE JIONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OoybliMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YeHHs MpeaMera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEIMYEHUS O00bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHMI HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUsA
IPEJCTaBICHUNA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3M M 3aKOHOMEPHOCTSIX
IPOTEKAHUsI PEAKIN, paCCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKON KUHETUKU
U TepMmoauHamuku. M3ydenuwe mnepuogumueckoro 3akoHa u Ilepuommueckoit
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercs  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XMUMHUYECKas CBSI3b
OOBACHSETCS C TOYKU 3PEHMSI SHEPIrETUUECKUX U3MEHEHUH NIpU €€ 00pa30BaHUU U
pa3pylIeHnH, a TakKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpazoBaHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHHN 00
AJIEKTPOXUMHUYECKUX MPOLECCAX U DIEKTPOIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU IPU PACCMOTPEHHH PEAKLIMOHHOW CIIOCOOHOCTH
COEIMHEHU yaemnseTcs 0coboe BHUMaHUE BOIIPOcaM 00 3JEKTPOHHBIX 3PdeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAHHUE KypcOB XHUMHUU
yIIyOJIEHHOTO YPOBHS M3Y4YEHHUS JUUIsl KJIACCOB OIPEIeEHHOTO poduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JONOJHEHUH K o0mel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpeaMeThl. Tak, Hampumep,
B COJIEpKaHUM IpeaMeTa JJs KJIacCOB XUMHUKO-PU3ndeckoro mnpoduis 0osbiioe
3HaueHue OyJIyT UMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. Ilpu
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKLEeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOJAMHAMUKH, 3JIEKTPOIU3d, NPEACTABICHUSA O
CTPOECHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHUM IpeaMeTa I KJIACCOB  XMMHKO-
ounosiorudeckoro mpoduist 60BN yIAeIbHBIH BeC OyJIeT MMETh OpraHuyYecKas
xumus. B 3TOM ciydae mpenoctaBisieTcss  BO3MOXHOCTh A Oosee
O0OCTOSITEIFHOTO ~ PAaCCMOTPEHMsI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIH[bL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCJIOTBI U apyrue. Ilpu 3TOM 3HaHMS O cOCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIYXKaT OCHOBOW JUIs H3y4YEHUs
CYILITHOCTHU MPOLECCOB (POTOCUHTE3A, ABIXaHHUS, MTUIIEBAPEHUSI.

B mnane ¢QopmupoBaHus OCHOB Hay4YHOTO MHUPOBO33PEHHUS, OCBOCHHS
oOLIeHaYyYHBIX METOZOB IMO3HAHUS U ONbITA IPAKTUYECKOI0 NPUMEHEHHUS HayYHbIX
3HAaHUW H3ydeHHE MNpeaMeTa «XuMus» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH TMpEAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

ITpu wn3yyenun ydeOHOro mnpeamera «XUMHS» Ha YIIIyOJIEHHOM YPOBHE
Tak)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpeJHEro odiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jauell MepBOCTENICHHON 3HAYMMOCTH SIBISieTCSl (POpMHpPOBAHHE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpBI. Pemenne
TOM 3aJaud Ha YriayOJnEHHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearoJiaract
peanu3annio TaKuX LeJe, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MAaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBICHUU IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled ponu B o0ecledeHUH
YCTOMYMBOIO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  IpoOJeM
IKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreYeHny PalruoOHAILHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUSI U OOILEH KyJIbTypbl UE€IOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CPENE;

e OCBOCHME CHUCTEMBl 3HAaHHUM, JEXAallMX B OCHOBE XHWMHUYECKOM
COCTaBIISIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
NIOHATUM, 3aKOHOB M TEOPUH XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHHM BEIlECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX MPOTEKAHHSI XMUMWYECKUX PEAKUHU, O



XUMHYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJarOIIIXCSI OCO3HAHHOTO MMOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HWJEH M MPOOJIeM COBPEMEHHOW XWUMUH, Jii OOBSICHECHUS U
IIPOTHO3HPOBAHUS SIBJICHUN, UMEIONINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTHYCCKON OE€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOACTBEHHOW JEATEIBHOCTH YEIOBEKAa, CBS3aHHON C
XMUMHUYCCKHM  TPOM3BOJICTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yraIyOJIeHWe  TPEJCTaBICHWA O  HAyYHBIX  METOJaxX  IO3HaHWS,
HEOOXOJUMBIX JJIsi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BCIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUM, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOH JIEATEITPHOCTH M MTOBCEHCBHOMN YKH3HH.

B mnnane peanu3anuu MEepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpelHEro o0Iiero oOpa3oBaHHs MPH U3YYECHUU
npeamera  «XuMHs» Ha  YriyOJI€HHOM YpOBHE O0COOYI0  aKTyaJbHOCTh
nproOpeTaroT TaKue LUEeNH U 3a/1a49H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABACMOCTH SIBJICHUN TIPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIEIOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKU,

pa3BUTHE MOTHBAIMM K OOYYEHHUIO M TO3HAHMUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHUIO Ha OCHOBE YCBOCHHS
00IICYCTIOBEUECCKHX LICHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, NHTEJUICKTYAJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCIIOBHIO YCTIEIITHOM MPO(EeCcCCHOHaTBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHH M HaBBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIbTYPbI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM AKOJOTMYECKOU NESITCIbHOCTH.

OO111ee YMCI0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YYEHUS! XUMHUH HA YTIyOJIEHHOM
YpOBHE CpeaHero obdiero odpazoBaHus, coctapiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJEPKXAHUME OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAauYCHHE OPraHUYECKOM XUMHUH, NPEACTABIEHUE O
MHOT000pa3uy OPraHUYECKUX COCAUHEHUIA.

DJNEeKTPOHHOE CTPOEHHE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHble BO3MOXKHOCTH aTroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl ruOpUAM3aIMU aTOMHBIX OpOuTasIen
yraepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OnuHapHasi, JBOMHAs U TpoiHasa cBsA3b. CrOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsiTHe 0 cBOOOJHOM panukane, Hykiaeoduiae u
anekTpodue.

Teopus cTpoeHMsi opraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COCAMHEHUUA. MOJeKyIspHble M CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iU4HBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenerHass. WM3omepus. Buabsl u30Mepun: CTPYKTypHas, HNPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YPPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUN (MHIYKTUBHBIN
U Me30MEpHBIH 3 DHEKTHI).

[IpencraBienne o kinaccupukanmum opraHndeckux BemiecTB. [lonstue o
dbyHkunoHanasHOM rpymnmne. ['omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZAEJIBHBIX ITPEICTABUTEIICH.

OcoOeHHocTH U KiIacCU(PHKAIMS OPraHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUSI BELIECTB W MX MPEBPAILCHHI:
O3HAaKOMJIEHME € oO0pa3liaMd OpPraHMYEeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNBITHI II0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOyrIMBaHUE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJENEH MOJEKYI
OPraHUYECKUX BEILECTB.

YraeBoaopoasnl.

Ankanbl. 'oMosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
H30MepHs. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aJIKaHOB, SP -
ruOpuan3aius aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XVWMHYECKHE CBOMCTBA QJKAaHOB: PEAKUMH 3aMEUICHUs, W30MEpHU3aLHH,
JNErHIpUPOBaHMs, HUKIU3ALMY, IUPOJIN3a, KpEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILICHHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

[Muknoankanel. O0mas ¢popmyrna, HOMEHKIaTypa U uzoMmepus. OcoOeHHOCTH
CTPOCHHS M XUMHYECKHX CBOMCTB MajblX (LHUKJIONPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, IIUKJIOTeKCaH) MUKIoATKaHOB. CrocoObl MONyuyeHus u
IIPUMEHEHUE UKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (Gpopmyiia, HOMEHKIATYypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJIGKYN AaIKEHOB, Sp°-
ruOpuan3aiysl aTOMHBIX opoOuTaneil yriepona, o- U m-cBi3u. CTpyKTypHas H
reomeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMUYECKUE CBOWCTBA: PEAKIUMU IPUCOCAUHEHUS, 3aMELIEHUS B O-IIOJIOKECHHE
IIpU JBOMHOM CBSI3M, MOJMMEpHU3aUuu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peakiny Ha ABOMHYIO CBsI3b. CIIOCOOBI MOMYyUYEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuwle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHNE aJIKaIueHOB.

Anxunel. 'oMoJI0OrH4ecKuil psii alKMHOB, 001as popmyiia, HOMEHKIATypa U
U30MeEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  [PUCOCOUHEHHS, JUMEPU3ALMU U
TpUMEpPHU3aLNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA QIKMHOB, UMEIOIINX KOHLEBYIO
TpOHHYIO CBs3b. KauecTBeHHBIE peakiuu Ha TPOIHYIO CBsI3b. CIIOCOOBI MONTYy4YEeHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaThdecKkue YrieBoJOopoabl (apeHsbl). ['oMoIorMuecKkuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH301a. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIIMU 3aMEeIleHUsI B OEH30JIbHOM KOJIBLIE U
YTJIEBOJOPOJAHOM pPaAUKAJIe, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWJIbHBIX pPAJUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrocoObl NOIyYeHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbII yroias U mpoAyKThl ero nepepadotku. Crnocodsl nepepadboTku HedTu:



NEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOJIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOT€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJlofT€éHa Ha TWAPOKCOTpYIIy, HUTPOrpylIy, LHUaHOTPYIIILY,
amuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U CIHUPTOBOTO
pactBopa wWIENOoYnd. B3auMoOIelCTBHE IUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METAJIIOOPTaHUYECKUX COETUHEHUSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHUKE U IIpU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
u3ydeHue (PU3MUYECKUX CBOMCTB yIiI€BOJAOPOJOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IMYHBIX KiIaccoB (00ecHBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa I[E€pMaHIraHaTa Kajlus, B3aUMOJACHCTBHUE AalleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEHHUE
yriaepoja M BOJOPOJAa B OPTraHWYECKUX BEIIECTBAX, IOJYYCHHE OSTUJICHA H
U3y4EHHUE €ro CBOMCTB, O3HaKoMiieHHEe ¢ Kosuekuusmu «Hedte» u «Yromby, ¢
oOpa3uaMu IUIACTMAcC, KaydyyKOB U PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YIJI€BOJIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOOB.

Kucsiopoacoaep:xamue oprannyeckue coeiMHeHN .

[Ipenensuble oxHOaTOMHBIE CcHUPTHL. CTpoeHHE MOJIEKyNn (Ha MpuMeEpe
MeTaHoJa W 9TaHoya). ['oMosiornueckuil psn, oOwmas ¢opmyrna, U30MeEpHUs,
HOMEHKJIaTypa U Kilaccuukanmuss. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BOJOpOIHBIE CBSI3U MEXIYy MOJIEKYJIaMH CIIHPTOB.
XUMUYECKUE CBOMCTBA: pEaKIMUU 3aMEIIEHUs, JACTUApATAIllH, OKHUCICHHUS,
B3aMMOJCHCTBHE C  OpPraHMYECKUMHU M  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiusi Ha OAHOATOMHBIE CIUPTHI. JlelficTBHE 3TaHOJIa U METAHOJIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS] U NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTypa U n3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoroaroMHble CIUPTBI — ATUIEHIJIMKOIb WU IIHLEpUH. DuU3ndecKue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUM 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKHMHU KHCIOTaMH, KAaueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIC
cnupthl. [IpencraBneHne o MexaHuW3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. CrnocoObl NOMy4YyeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIIBI U
oenszonpHOTO sAapa. Pusmyeckue cBorcTBa ¢eHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (penona. KauecTtBennsie peakuuu Ha ¢(eHos. TOKCHYHOCTH (peHona.
Crioco0Ob!I osryueHus: U npuMeHeHue gpenosna. GenondopmanpaeruaHas CMOIa.

KapOonunbHble COETUHEHHS — albJICTHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWIIBHOM Tpynnbl. ['oMoJIOTHYECKUE Psiibl ANbJIETHIOB U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTtypa. PuU3MYecKue CBOMCTBA aJbJETHJIOB U
KETOHOB. XUMHYECKHME CBOWCTBA  aQIBJACTMAOB M  KETOHOB:  PEAKLHH
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTy4eHUsI U IPUMEHEHUE ANIbJIETUIOB U KETOHOB.

OHOOCHOBHBIE NIPEIENIbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKIaTypa. PU3ndecKkue CBOWCTBa
OJIHOOCHOBHBIX IMpEAETIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
OcoOeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsTHE O TPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(pupax. MHorooOpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpEAENbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCIHOT. [IpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH068as KUCIOThl. CIIOCOOBI OJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmias (popmyna, uzoMepus u
HOMEHKJIATypa. PHU3NUECKHE M XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOU Cpelie.

XKupsl. CTpoeHue, pU3NYeCKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COIEPHKALIUX OCTATKU
HEIPENENIbHBIX JKUPHBIX KHCIOT. ZKUpbI B IPUPOJE.

MBpbI14 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JCHCTBHE.

OOwas xapakrepucTika yriaeBoaoB. Kiaccudukanus yrieBoaoB (MOHO-, JU-
U ronucaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcuprbo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. PoTOCHHTE3.
XHWMHUYECKHUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C yYACTUEM CIIMPTOBBIX U AIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue TrOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTU OpraHusMa. Jlucaxapuasl: caxaposa, MaJbTo3a U
JaKkTo3a. BoccTaHaBIMBaOIKe U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I 'naponus
nucaxapusioB. Haxoxnenue B npupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
[NIMKOT€H M 1esunroiio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalla, IJIMKOT€Ha H
LEeIUIIoNIo3bl.  PU3MYEeCKHe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaja: TMJIpOJIM3, KaueCTBCHHas PEAaKUUs C HOJOM. XUMHUYECKHE
CBOICTBA LIEJUIIOJIO3bI: THIPOJIU3, MOJydeHHue 3(¢upoB ueutonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBAECTHJ HAa PACKAJIEHHOW MENHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kaliusi (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha aibJeruibpl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peakmus rawmepuHa
ruapokcuiom Menu(Il), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJia ¢ MOJIOM, PELICHUE 3KCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClI0XKHBIE A3DUPBD).

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anu@aTUyecKkue M apoMaTHYECKHe; TIEepBUYHbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyina, n3oMepus, HOMEHKJIATypa U (HU3NUYECKUE
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHKUE, B3aMMOJCHUCTBUE IEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3auMHOe BiIMsiHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwiMHA. KadecTBeHHBIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuIWHA U3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepus. OTAenbHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA  AMUHOKMCIIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHYECKHUX
COCIMHECHHM, PpEeaKIUsl TMOJNKOHACHCAINKN, OOpa30BaHWE TMENTHIHONW CBS3U.
buosiornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ THUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
pacTBopeHre OENKOB B BOJIE, J€HATypalusi OCJKOB NpU HarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3oTcoaepxaliue OPTraHUYECKUe COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BricoKOMOJIEKYJISIPHBbIE COCIUHEHMUS.

OCHOBHBIE TOHSTHS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALNUN, CPEIHSS MOJIEKYJISpHAs



macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCAMHEHUNH —
MOJIUMEPU3AITUS U TOJUKOHICHCAIHSL.

[Tonmumepubie Mmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaIat). Y THin3anus u nepepadoTka MiacTUkKa.

DnacTomepsl: HaATypaJIbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbpHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepst CIEIUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
3JIEKTPONPOBOIALINE TOJTUMEPBI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHUN:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacrno3naBanue
IUIACTMACC M BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonexynsspHOW (QOpMyIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OpPraHUYECKOrO0 COEIMHEHHS Mo Macce (00bEMY)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BeliecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuuu W/ HUCXOAHBIX BEUIECTB, YCTAHOBIICHHWE CTPYKTYPHOH (QOpMYJIbI
OpraHUYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUSsI, ONpe/eNieHue JOJU BBIXOJA MPOJYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHBIE CBA3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TOHSATUH, TaKk W TOHATUH, MPUHATHIX B OTACJIBHBIX MpEeAMETax
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKyJa,
HHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI MUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKW, VYIJICBOIBI, JKUPBI, HYKICHHOBBIC KHCIOTHI,
(bepMEeHTHI.

['eorpadus: mone3HbIe UCKOTIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TMPOIAYKTHI, OCHOBBI pAalIOHAIBHOTO IUTAHUS,
MOIOIIHNE CPENICTBA, MAaTEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

Atom. CocTaB aToOMHBIX siaep. XUMuUdeckuid aniemeHT. M3oronsl. CTtpoeHue
AJIIEKTPOHHBIX O00JIOYEK aTOMOB, KBAaHTOBBIE YHUCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNeKTpOHHBIC KOH(DHUTYypaIly aTOMOB JJIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXJIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIii MOHOB.
DIIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuil 3akoH U [lepuognyeckas cucremMa XMMHUYECKUX DJIEMEHTOB
JI.. MenaeneeBa. CBsi3b NEPUOAUYECKOTO 3aKoHA M Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOW TEOPUEHW CTPOEHHUS  aATOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXKHBIX BEIIECTB [0 TIpynnaMm ¢ IepuoAaM. 3Ha4yEHUe
nepuoguueckoro 3akona /[.1. Menneneesa.

XUMHUYECKasi CBS3b. BHUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBs3U: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPrus U IJMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIIAaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBs3u. BogoponHas CBs3b.
MexMOoNIEKYJISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYpPbI MOJIEKYJ C UX TEOMETPUUECKUM CTPOEHUEM (Ha MpUMEpPEe COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYEHHE KOMIUIEKCHBIX COCIHMHEHUM.
[loHATHE O KOOPAMHALMOHHONW XUMHMH.

BemectBa  MOJEKYJISIPHOTO M HEMOJIEKYJSIDHOIO  CTpPOCHMS.  TuIibl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHs] KOHIIEHTPAIMH PaCcTBOPOB:
MaccoBas J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelmennsie n
HEHACBILEHHBIE PACTBOPBI, pACTBOPUMOCTh. Kpucranioruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHM OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4ecKUX peakivii B HEOPraHMYEeCKOW U OpPTaHUYeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAIICHUS
HHEPrUU MPU XUMHUYECKUX peakuusix. TermnoBble 3((PEeKTh XUMUUYECKUX PEaKIUu.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUECKON peaKiyu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ U reTeporeHHble peakuuu. Katanus u katanm3aTopsl.

OO6patumMble U HeOOpaTUMbIE peakuu. XUMHUUecKoe paBHoBecre. KoHcTanTa
XUMUYECKOr0 paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA IOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [latense.

Dnektponutuueckas aucconanus. CuibHble U CJa0ble  DJIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpela BOJIHBIX PAcTBOPOB: KHUCJIOTHAs, HEUTpalbHasd,
niesioyHas. Bomopoaneiii nokaszarens (pH) pacrBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OkucnuTENh W BOCCTAHOBUTENb. [IpOIECCHl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHUCIUTENM W BOCCTAHOBHUTENU. MeTOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpoJIN3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHS BEIIECTB M HX MPEBpAIICHUIL:
pa3lioKEHHE TEPOKCHIA BOJOPOJA B IMPUCYTCTBUM KaTalW3aropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHUE peaKIMii MOHHOTO 0OMEHa, OIpeesIeHHe
Cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, W3YYEHHE BIMUSHUS PA3TUUHBIX
(GakTOpOB HAa CKOPOCTh XUMHUYECKOW pEaKIMH U TOJOKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemetamioB B Ilepuoguyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa 1 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJIOTPOIMS HEMETAJJIOB (HAa IPUMEPE KUCIOPOa, CEpPBI,
docdopa u yriaeponaa).

Bonopon. Ilonydyenue, ¢uznueckue U XMMHUYECKHE CBOMCTBA: PEAKIUU C
METAJUIaMH W HEMETAJUIaMH, BOCCTAHOBUTEIIBHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONydeHUs, GU3NYECKUE U
XMMHUYECKUE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHeWmMe KUCIOPOACOAEPIKALIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJTYyYEHUs
rajioreHoB. [I[puMeHeHre rajloreHoB U UX COEUHEHHUI.



Kucnopon, o3oH. JlabopaTopHble ¥ TPOMBIILIIEHHBIE CIOCOOBI MOTYYCHUS
kuciopoaa. OuU3NUeCKUe U XUMUUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. HaxoxzaeHnue B HOpUpOAE, CIOCOObI MOJy4YeHUS, (PU3UUECKHE WU
xummuyeckue cBoicta. CepoBogopona, cynbduasl. Oxcupn cepbi(IV), oxcun
ceppl(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOCHHOCTH CBOWCTB
CepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COeTMHEHHM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJMy4YeHHUs, (puanyeckue u
XUMUYECKUE CBOMCTBA. AMMHaK, HUTpUIbl. OKCcHabl a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE M
xumuueckue cBorictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. DochopHbie
yIoOpeHwusI.

Yrinepoa, HaxoXJAeHHWE B TOpHUpPOAE. AJUIOTPONHBIE  MOIU(DHUKAINU.
dusnueckne W XUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yriepona(IV), yrompHas kuciaotra u e
coJIu. AKTUBUPOBAHHBIA yrojb, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJIOM, U €ro
COCIUHEHHM.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, (Gu3nuecKkue u
xummuieckue cporcta. Oxcupn kpemMuus(IV), kpeMHueBas KHUCIOTa, CHIIUKATHI.
[IpuMeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro moJIydeHUe, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbusnueckue cBoricTBa MeTauioB. lIpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN psAJ HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJLJIOB: TUAPOMETAILTYPIHS, MAPOMETAIUTYPIus,
anekTpometaiutyprusi. [lonsatue o xopposunm MetamioB. CHocoObI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucteMsl
XUMUYECKUX OJJeMeHTOB. Hartpwii u kamuii: monydeHue, (Qusudeckue w
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE POCTHIX BEIIECTB U UX COCIUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoaudeckoit CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMi: mnosydeHue, (U3MYecKue u
XUMUYECKUE CBOMCTBA, NPUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.



ATIOMUHMI: TTOy4YeHue, PU3ndecKne 1 XUMUYECKUE CBONCTBA, MPUMCHCHHE
IPOCTOTO BEIIECTBA W €ro coennHeHud. AmQoTepHbIE CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI AIFOMUHUSI.

OO6miass  XapakTepuCTHKa MeETa/uioB 1MoOouHbIXx mnoarpynn  (b-rpymm)
[lepuonyueckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

Du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHnil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHUCIIUTENbHbIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

duznyeckue M XUMHUYECKHME CBOWCTBAa MapraHiia M €ro COeAUHEHUH.
Baxwueiimme coenunenuss wmapranna(ll), wmapranuna(lV), wmapranma(VI) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a U ero coeauHeHuil. OKCHUIbI,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [lonyuenne u npuMeHeHUe Kene3a
U €ro CIUJIaBOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeanHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U TUAPOKCH/IA LIMHKA, TUIPOKCOKOMIUIEKCHI IIUHKa. [I[puMenenue
[MHKA U €r0 COSAMHEHUM.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHue oOpaslloB HEMETAIIOB, TOpPeHHE cepbl, docdopa, xkene3a, MarHus B
KHUCIIOPOJIE, HM3YYEHHE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJEHCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIJIOB C BOJOM (BO3MOKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCICTBUE IIMHKA M eje3a C PacTBOpPAMH KHCIOT U
1e04Yeld, Ka4eCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
U KaTUOHBI METAJUIOB, B3aUMOJEWUCTBUE THUIAPOKCUIOB AOMUHHUS U IIHUHKA C
pacTBOpaMM KHCIIOT W IIEJIOYEH, PElIeHHE HKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMam
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHU,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonsTue
O HAy4yHbIX METOJaX T[IO3HAHWS W METOJOJIOTMH HAyYHOI'O MCCIIEJOBAHUS.
HayuHble NpUHIKITBI OpraHU3alMN XUMUYECKOT0 MPOU3BOACTBA. [IpomblliieHHbIE
CIOCOOBI MOMYYEHUS BOXKHEUININX BEIIECTB (Ha MpUMEpe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOTHI, MeTaHoa). [IpomMbIIIeHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpellbl U €ro MOCIEACTBUS.
Ponb xumuu B o6ecriedeHuu 3HePreTHYecKoil 0€30MacHOCTH.

Xumusi W 310poBbe 4esioBeka. JlekapcTBeHHble cpenactBa. [IpaBuiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHEI.



XUMHS THAIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Pons xumMuu B
obecrieueHny MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0e30MacHOr0 MCIOJIb30BaHUSl IpenapaToB OBITOBOM XMMHH B IOBCEIHEBHOMN
KU3HU.

XuMusi B CTPOUTEIIBCTBE: BAXKHEHIINE CTPOUTEbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XUMHS B CEICKOM X03siiicTBe. OpraHndyecKkue U MUHEpalbHbIe YI00pEHHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MATEpHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl aiis 351ekTpoHuKd. HanoTeXHOIOTHH.

Pacuérnble 3anaumn.

Pacuérter: maccel BemecTBa Wi 00bEMA Ta30B MO U3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOLIMX B PEAKIMU BEILECTB,
Macchl (00BbEMa, KOJIMYECTBA BEILECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BCIIIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €clIM OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C OMNPEACIIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEWIECTBA, MACCOBOM JOJH W MOJISIPHOU
KOHIICHTpAIlMM BEIIECTBA B pPacTBOpE, MOJIM BBIXOJAA MPOAYKTa PEAKLHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHBIE CBA3H.

Peanmzamusi  MeXIpeIMETHBIX CBsi3ed NpU  H3yuyeHUH OOmed
HEOPraHUYECKOM XMMHH B 11 Kilacce OoCylIECTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIIMX €CTEeCTBEHHO-HAYYHBIX MOHSATUHN, TaK U MOHATUH, MPUHATHIX B OTJEIbHBIX
pEAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01mume ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
Teopwsl, 3aKOH, aHAJIN3, CUHTE3, KIacCHU(pUKAIWS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIMPOBAHHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3MYecKue BEIMYHUHBI, ¢IMHUIIBI N3MEPEHHUSI, CKOPOCTh, SJHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KocUcTeMa, omocdepa, MeTaboau3M, MaKpO-
U MUKPODJIEMEHTHI, O€JIKH, KUPbI, YTIEBObl, HYKICUHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaAIBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMBbIC, TOTLIUBO,
peCypCBhl.

TexHoNorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJLULYPIHs, CTPOUTENbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MTPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dbapmarneBTHYECKAS MIPOMBIIIEHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npeaaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHHUS NpeaAMeETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmuMuCs POCCUUCKOW TpakIaHCKOW HWIACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYaroHIMXcsi PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJaMM © HOPMaMu T[OBEJICHHUS;, HaJIU4He
IIPaBOCO3HAHUS, YKOJIOTHIECKON KYIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
KU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD  OTPAXKaAIOT
c(hOpMUPOBAHHOCTh ONBITA [IO3HABATEIIBHOW W MPAKTUYECKOM JAEeSTEIbHOCTU
oOyyJarouuxcs B polecce peajim3aiy o0pa3oBaTeIbHON 1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD» OTPAXKaIOT
c(hOpMUPOBAHHOCTh OTBITA IIO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4€OHBIX W MO3HABATEIBHBIX 3a7a4, BHITTOJIHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUS K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUJIOKEHUSI XWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKW €CThb pe3yJbTar
JUIMTEIIBHBIX ~ HAONMIOEHNN, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;



UHTEpeca M TII03HABATEIbHBIX MOTHMBOB B TOJYyYEHHUU M IOCIEIYIOIIEM
aHaym3e MHPOpPMAIMH O MEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOM
XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEJCHHWE WM TIOCTYNKH CBOMX TOBapHINEH C
MO3UIMI HPABCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHMS TOCIEICTBHIA
MOCTYTKOB;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

NMOHMMAaHUSA [EHHOCTEH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3WYecCKOMYy U
NCUXUYECKOMY 3/I0POBBIO;

coONIofeHHsT TpaBWJI OE30MAaCHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCETHEBHOM KU3HM, B TPYJAOBOM JAEATEIBHOCTH;

NOHMMAaHUSA [EHHOCTH TIPAaBWJI HWHAMBHIYAIbHOTO H  KOJUIGKTHBHOTO
0€301acHOTO MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypEeHHS1);

5) TPy10BOT0 BOCIIMTAHMSI:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIeI0BaTEIbCKOM
JESTEIIbHOCTH, OOIIECTBEHHO TIOJNIE3HOM, TBOPYECKOW W  JPYrHMX BHIAX
JeSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pELICHUH NPAKTHUYECKUX 3a]ad
COIMAJILHOW HAIPABIIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY M3YYCHHIO MPOPECCHI Pa3IUYHOTO PO/a, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBaXKEHHUS K TPYJLy, JIOASIM TPyia U pe3yibTaTaM TPYIAOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY HWHAMBHUAYAJIbHOH TPaeKTOPHUH
oOpazoBaHus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOro0 BOCIMTAHHUS:

IKOJIOTUYECKH IIEIeCO00Pa3HOTO OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS JKU3HH Ha 3eMIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa S3KOJOTHYECKHX MpoOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPEeibl;



OCO3HAaHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHXKEHUH XUMUU IS
peleHns BONpOCOB PalMOHAIBHOTO IPUPOAOIIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, IMPUHOCSIIIMX BpEIl OKPYXKAKOLIEH
IPUPOIHON cpelie, YMEHHsS IMPOTrHO3UMPOBATh HEOJIArONMpPUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATD HUX;

HaJM4yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIILIEHUSI, SKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIIPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH HUCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U OOILIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKM XUMHM KaK HayKd, OCO3HaHUs €€ poiu B
(GOpMUPOBAHUN PALMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpEeCTaBICHUST 00 OKPYXAlOIIeM MUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKa, B
NO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHWH MpoOJeM COXPaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOW 3HAYUMOCTH XMMHHM JJISI  COBPEMEHHOMU
UMBUJIM3AMK: B €€ T'yMAaHUCTUYECKOM HAIPaBJIECHHOCTH M Ba)XHOM pPOJIU B
CO3aHUM HOBOM 0a3bl MaTepuaibHOM KyJIbTYpbhl, B PELUICHUH TJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIETHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CIIeUeHUN
YCIIOBUM YCHEHIHOTO TPY/a U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYIIHOCTH METOJOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOJIb30BATh
noJiy4aeMble 3HaHUS JJIs aHajIu3a U OOBSCHEHUS SBJIICHUIM OKPYKAIOIIEro Mupa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS JIeJaTh 00OCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS JaHHBIX C LENbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPbIBHOMY  OOpa30BaHUIO H
caM0OOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMHU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTSM TpyAa B pas3lIMyHBIX cepax MpoPpecCuoHAIbHON
NEATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJIbTaTbl OCBOCHUS IPOIPAMMBI 110 XMMUH Ha YPOBHE
cpexHero ol1iero 0opa3oBaHus BKIIIOYAIOT:

3HauuMble g (QOPMHUPOBAHMSI ~ MHPOBO33PEHHS  OOy4YarOIIUXCS
MEXIUCHUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, PHEPIUS, SIBJICHHUE,
IPOLIECC, CUCTEMA, HAYYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIE0BaHNE, HAOIIOCHIE, U3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);

yHHUBEpCaJbHble yueOHBbIC NEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecreunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
I'PaMOTHOCTH M COLIMAIBHON KOMIIETEHIIUU 00YYarOIIUXCS;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B IO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJTbHBIMU
y4eOHBIMH  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJSITUBHBIMU
NEUCTBUSIMU.

INo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBUS

1) 0a30Bble JIOrHYeCcKUE TeHCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIH3UpOBaTh  MPoOJIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh 1€ JIeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHHSI, COOTHOCHTPD PE3YNIbTATHI JEATEIHHOCTH C TOCTABICHHBIMHU EJISIMH;

UCTIONIb30BaTh TPU OCBOCHWU 3HAHWW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHATHI W yCTaHABJIMBATH MX B3aWMMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpaTh OCHOBaHHWS ¥ KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB H
XUMHYECKUX PEaKIIN;

yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAY HM3ydaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PpACCYXACHHUS (MHIYyKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yeMbIe B XUMHH CUMBOJUYCCKUE
(3HAKOBBIC) MOJIEITH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) DJIEMEHTa, XHUMHUYeckas (opMmyna, ypaBHEHHE XWMHUYECCKOU



peaKknuu — TPU PEHICHUH YYEOHBIX TMO3HABATEIBHBIX M TMPAKTUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC TIPEICTABICHUS VISl BBISIBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYECKUX PEAKITHH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYYHOI'O MO3HAHHWS BEIIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMyIMpOBaTh MENU U 33141 UCCIICTOBAHMS, HCTIOIB30BaTh MOCTABIICHHBIC
U CaMOCTOSATENIBHO C(OPMYJIUPOBAHHBIE BOMPOCHl B Kaye€CTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSTEIHHOTO IUIAHUPOBAHUS W TMPOBEIACHUS
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTU PE3YIbTATOB UCCIEIOBAHNUS,
COCTaBIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO pPa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
NOMyJsipHasl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPABOYHBIE MOCOOUS,
pecypcebl HTepHETa), aHAIM3UPOBAaTh MHPOPMALIUIO PA3IUYHBIX BUIOB U (Hopm
IIpe/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTH;

dbopMyIMpOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIC METOJNBI MPU MOUCKE U
oTOope wuHOpMALMKM, HEOOXOJUMOM JUIsi BBIMOJHEHHS Y4eOHBIX 3ajad
OnpeeEHHOrO THUIIA;

puoOpeTaTh OIBIT KCIOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BHIOMpATh  ONTUMAaJIbHYIO  (OpMYy  MpEACTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMUYECKON uH(MOpMAIMeld: TMPUMEHATh MEXKNpeaMeTHbIe (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMYJibl, a0OpeBUaTypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TEMBI B XOJ€ AUAIOora W/ M
AUCKYCCHH, BBLICKA3bIBATL UJICH, (I)OpMYJ'II/IpOBaTL CBOH IPCIJIOKCHUA
OTHOCHUTCIJIbHO BBIIIOJIHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIaTh C MpPE3CHTAIMEH pe3y/IbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJIYYCHHBIX CAMOCTOSTEIILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBITIOJTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICTOBAHUIO CBOWCTB
U3y4aeMbIX BEIISCTB, peau3allii y9eOHOTO TPOeKTa, U (OPMYITHPOBATH BBHIBOIBI
0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAaHUN ITyTEM COTJIACOBAHMS ITO3HUIIMHA B
X0J1€ 00CYKJICHUSI 1 0OMEHa MHCHUSIMH.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYILECTBISTh CBOIO I03HABATEIbHYIO
NeSITEIbHOCTD, OMpefeNas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejlaraéMblii aJIrOpuTM JEHCTBUH IpH
BBIMOJIHEHUH YYEOHBIX W HCCIENOBaTEIbCKUX 3ajad, BbIOMpaTh Haubojee
3p(GEeKTUBHBIA CHMOCOO MX peHIeHHs C YYETOM IMONY4YEHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYILECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAHaIM3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IbTATDBI

ITpenMeTHBIE pe3ynbTaThl OCBOCHUS IPOrpaMMbl 10 XMMUU Ha yriyOJaEéHHOM
YPOBHE Ha YpPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKJIIOYAIOT CHELMPUUECKUE
I y4eOHOTrOo npeaMeTa « XUMHUs HaydHbIe 3HAHHS, YMEHUSI U CIIOCOOBI JeHCTBHIA
10 OCBOCHHIO, MHTEPIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JESITEILHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B Pa3IMYHbIX Y4eOHBIX
CUTYyalUsIX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHUEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJbTaThl IPEICTABIECHB IO TOJaM
WU3YUYCHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUSD»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUM: O MECT€ M 3HAYEHMH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHUU YCTOHYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEHICHUU MPOOJIEM SKOJIOTHYECKON, SJHEPreTUYECKON U



MUIIEBON 0€30MMaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoHAIILHOTO
PUPOOTIOIL30BaHNsI, B (OPMHUPOBAHUA MHUPOBO33PECHUS W OOIICH KyJIbTYpPhI
4eJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojiouka aroma, s-, p-, d-aToMHbIE OpOWTalM, OCHOBHOE H BO30YXKIEHHOE
COCTOSIHMSI aToma, THOpUAu3alus aTOMHBIX opOuTaned, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKENEeT, QyHKIIMOHATbHAS
Tpymma, paaukai, CTPYKTypHbIE (QopMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TreoMeTpuyeckas,
ONTHYECKasl), H30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHUCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKHE COCTUHEHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIDHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalIEHUs] DHEPruM IMPU XUMUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHPOBO33PCHUECKHE 3HAHWS, JICKAITUE B OCHOBE
MOHUMAHUS MPUIMHHOCTA U CUCTEMHOCTH XUMHYECKUX SBJICHUIA; MPECTABICHUS
0 MEXaHu3MaX XHMHUYECKUX pPEaKUud, TepMOAMHAMUYECKUX W KHUHETUYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIIIT aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3ddekTol, opueHTanThl | u 11 pona);
(dbakToIOTHYECKNE CBEACHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUU U OE30MMacHOM
WCITOJIb30BAHUN BAXKHEWININX OPTaHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAy4YHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOIIA, MEPEepadOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE MOHATHS TPH
OTIMCAaHUH COCTaBa, CTPOCHHS M CBOMCTB OPTraHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCITIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJII COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYUIHOCTH:
OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pEaKUUid  MOCPEACTBOM  COCTaBJICHUSA
AJIIEKTPOHHOIO 0OajllaHca »ATUX peakluil, peakiMii HOHHOro OOMeHa MyTEéM
COCTABJICHHS MX TOJIHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI,



U3rOTaBIMBATh MOJAEIIA MOJIEKYJI OPraHWUYECKHX BEIIECTB ISl WILTIOCTPALUU
UX XUMHYECKOIO U MMPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHMI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YYCHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEHHOMY
KJIAcCy/Tpynne COeAWHEHWH, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHYECKOU
HoMenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS IJIsI OTIEIbHBIX
IPEACTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIIEH, TOJYOJ, IJIMLEPUH,
ATWJICHIJIMKOIb, (EHOoN, (OopManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEICNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJAMHEHUSX (KOBAJCHTHAsT W HWOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHHUS
oprannueckux BemectB A. M. ByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENECH pa3IMyHBIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKAJIUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CHUPTOB, AJBJETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, KUPOB, HUTPOCOCTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJIKOB, yIieBOAOB (MOHO-, AW- W TOJIMCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKIY  HUMHU  YpaBHEHUSMU
COOTBETCTBYIOIIIMX XHUMHUYECKUX PEAKLHI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpPMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaTh HA KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOU CBSI3U (G- U TM-CBA3M), B3aUMHOI'O BJIMSHHS aTOMOB
Y TPYII aTOMOB B MOJIEKYJIAX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOAOPOIHOTO
ceipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NepepadOTKH;

c(OpMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJIaX MO3HaHMs — HAOJIOICHNH, U3MEPEHUHU, MOJICITUPOBAHUH, SKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUs PUMEHSTH OCHOBHBbIE onepanuu
MBICIIUTENILHON JESATENIbHOCTH — aHajiu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3aIUI0, BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€U — ISl U3YUYEHUS
CBOWCTB BEIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX NPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO €JUHCTBA MHPA,
WCITOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU 11 OOBSICHCHHS W
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUIUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XUMUYECKOU
dbopMysBl BEIIECTBA MO HM3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
IPOJYKTaM CropaHus, IIIOTHOCTH Ta3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATh
C TIO3UIUNA  DKOJOTUYECKOW  OE30MmacHOCTH  TIOCHEIACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS ISl IPUHSTUS TPAMOTHBIX PELICHUN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBHO IUIAHUPOBATh M IPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJAOPOJOB pA3IUYHBIX KJIACCOB U
KHCJIOPOACOIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM MPABUII
0e30macHoro OoOpalleHus ¢ BEIIECTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dbopMyIMpOBaTh I€Nh HWCCIACAOBAHMS, MPEACTABISATh B Pa3nudHON (popme
pe3yabTaThl SKCIEPUMEHTA, AHATIM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJr0/1aTh MpaBUiia HKOJOTHYECKU I1I€I€CO00pa3HOro MOBEJAEHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IIEJISX COXPAHEHHUSI CBOETO 3JI0POBBS, OKpYKalollen
IIPUPOIHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBUS HAa KHUBbIE OpPraHU3MbI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, IOHMMAas cMbIci nokazaress [IJIK;

aHAIM3UPOBATh 11€J1€CO00PA3HOCTh MPUMEHEHUS! OPraHUYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHH: OCYIIECTBIISATH II€JICHANIPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHeT u apyrue), KpUTUYECKu
aHAIM3UPOBAaTh XMMHUYECKYI0 MH(OpMaIuio, nepepadaTsiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOW 3aa9ei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUNA: O MATEpUAIBLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHUU
XUMHUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHUU yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOU, DHEPTEeTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHUPOBO33PEHHUSI W OOIIEH KyJbTyphl UEJIOBEKa, a TaKke
DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M MPHUPOJTHOU

cpene;
BJIQJICHHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

W30TOTIBI, PJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOUTaIN, OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuTajnei, WOH,
MOJICKYJIa, BaJIEHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAs, MeTauIn4eckas, BOIOPOJIHAS),
KpUCTA/UIMUECKasl PEIIETKA, XUMUYCECKas pEaKIus, pacTBOP, JIJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJUTHYCCKAS TUCCOIMAIUS, CTETNeHb JJIUCCOIUAIINH,
BOJOPOJIHBI TIOKA3aTellb, OKHUCIUTENIb, BOCCTAHOBUTEIh, TEIIOBOW 3]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKIMK, XUMHYECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TCOPHS DJICKTPOIMTHYCCKOW JUCCOIUAIINN, TMEPUOTNYSCKUN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHUS] SHEPTUM TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BCIIECTB, 3aKOH JIEUCTBYIOIMUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIGKAINIME B OCHOBE IMOHUMAaHUS
NPUYMHHOCTH W CUCTEMHOCTH  XUMHUYECKHUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABIICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYISIPHOM U
HAJMOJICKYJISIPHOM  yYPOBHSIX; TIPEICTABICHUS O MEXaHU3Max XHUMHUYECKHUX
peakiuii, TEPMOAMHAMUYECKUX W  KHUHETHYCCKUX  3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, 0 XMMHUYECKOM DPaBHOBECHH, PacTBOpPAaxX M AMCICPCHBIX CHCTEMaXx;
(aKTOJOTUYECKHUE CBEJACHHUS O CBOMCTBAX, COCTaBe, IMOJIYYECHHUHW U 0OE301aCHOM
WCITOJIb30BAHUU BAXHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATETLHOCTH  YeJOBeKa, OOMMX  HAYYHBIX  NPUHIUIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMECHUM: BBIABIIATH XapaKTEPHBbIC NMPU3HAKU ITOHSATHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUINE TOHATHS MPH
OTIMCAaHUHU HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIMKY JIJIS
cocTaBieHus (HOpPMYyJT BEMIECTB W  ypPaBHCHUH XUMHUYECKUX  PEAKIIHMA,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMS ONPENIEISATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUI KPUCTAUIMYECKON PEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U THUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOPpMUPOBAHHOCTh ~ YMEHHUU:  KJIACCH(PUIIUPOBATH:  HEOPTAaHUYECCKUE
BEIIECTBA 10 UX COCTaBY, XUMHYECKUE PEAKIIMHU IO PA3JIUYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI DJIEMEHTOB, OOpAaTHMOCTH, YYaCTHIO Karajauszaropa |
JPYTHE); CAMOCTOSITEILHO BIOUpATh OCHOBAHUS M KPUTEPUHU TS KilacCu(UKAIIMH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOAMYECKOr0 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoit CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl OHSTUSI
«QHEPIreTHUYECKUE YPOBHU», «IHEPreTUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKAEHHOE HHEPTETUYECKHUE COCTOSIHHS aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomaM U rpynmnaMm Ilepuogunueckou cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, IOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJY HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJICKTPOHHOTO OasiaHca
ITUX PEAKUUH; peakuuid HOHHOrO OOMEHa MYTEM COCTABJICHHS HX IMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWHW;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUU C Y4ETOM KX DHEPreTUUYECKHX XapPaKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pPEaKIUd B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakToOpOB, a TAK)KE XapaKTep CMEIICHUS XUMHUYECKOTO0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jencTBuil (mpuniui Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeKAIKE B OCHOBE MPOMBIIIICHHOTO ITOJIYYE€HUS CEPHOW KHCIIOTHI, aMMHAKa,
o0IIMe Hay4yHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOIIEHHUS PUCK-TI0JIb3Q;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CHUCTEMON 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJICIUPOBAHUE,
AKCTIEPUMEHT (peajbHbI U MBICJIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS MIPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTATIBHOM HUCCJIEJOBAHUU BEIIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, WMEIOIHUX MECTO B TIPUPOJE,
MIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUUA C
MOHSTUSAMHU U TIPEICTABICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIS
00Jiee 0CO3HAHHOTO TOHUMAHHS MaTePUAJILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSI TPOBOJUTH PACUYETHI: C HUCIOJIB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUSI;
Macchl BEIIECTBAa WM 00BEMA ras3a Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YUYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakuuu; 3HAYEHUs BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IIEJIOYEH C
W3BECTHOM CTEICHBIO JIUCCOIMAINM, Macchl (00bEMa, KOJMYECTBA BEIISCTBA)
MPOAYKTA PEAKLMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPE/ICIEHHON MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); JIOJIM BBIXOAA MPOAYKTa pEaKIuu; OOBEMHBIX OTHOIICHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOro  oOMeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACIICHUE
Cpelbl PAcTBOPOB BEIIECTB C MOMONIBIO HWHIMKATOPOB, M3YYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMH, PEIICHHUE
AKCHEPUMEHTANbHBIX 3afad 1o Temam «Mertamme»y u  «Hemeramis»y) ¢
coOJIroZIeHueM MpaBui 0€3011acHOro0 oOpalleHus C BeleCTBaMU U JIabOpaTOPHBIM
obopynoBanueMm, GOpPMYJIHpPOBAaTH 1I€JIb  MCCIAEAOBAHUS, NPEACTaBIATh B
paznuuHOi dopMe pe3yabTaThl SKCIEPUMEHTa, aHAJU3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABUIIA MTOH30BAHUS XUMUUYECKON
nocyol u jgabopaTopHbIM O0OpYyJOBaHWEM, OOpaIlleHUs C BEIIECTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITOJHCHHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeJIeCO00pa3HOTr0 TMOBEJAEHUS B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOTHOU
Cpenbl U JOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHsA, OCO3HABATH OMNACHOCTH
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEAEIEHHBIX HEOPraHUYECKHUX
BEILIECTB, MOHMMAas cMbIci nokazareis [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3MYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTEpHET U Apyrue), KpUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadbaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBUU C MOCTABJIEHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IIpakTuyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paszgen 1. Teopernueckne 0CHOBBI OPraHMYeCKOM XUMUM
IIpeamer opranmyeckoi xumun. Teopus
1.1 CTp OI;HI/ISI op FaHUYECKUX COE I/IHeHI/IfII) A.-M 8 0 0 bubmmorexa HOK
' p P g o https://m.eds00.ru/d69df650
bytneposa
Htoro no paszneny 8
Paszaea 2. YrieBoaopoabl
21 [IpenenbHbie yrieBOAOPOAbl — aJKAHBI, 5 0 0 bubnnorexka [HOK
’ MUKJIOATIKAHBI https://m.edsoo.ru/d69df650
9 HenpenenbHbie yrieBoa0pOIbl: aJKEeHBI, 14 0 1 bubanorexka [HOK
’ aJIKaJIMEHb], AJIKAHbI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
23 A 8 0 0
POMATHYECKHE YTICBOAOPOLI (apeHi) https://m.eds00.ru/d69df650
54 [IpupogHbIE HCTOYHUKH YTIIEBOJOPOIOB U MX 4 0 0 bubmmoreka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
Bbu6nmuoreka [JOK
2.5 r 4 1 0
AJIOTCHIPOM3BOHRIC YIIICBONOPOLOB https://m.edsoo.ru/d69df650
Hroro no paszneny 35
Pasznea 3. Kucaopoacoaepskamnue oprannyeckue coeJuHeHust
3.1 Crupri. denon 11 0 1 bubmorexa [TOK

https://m.edso0.ru/d69d{650




KapOoHunbHBIC COCTUHEHUS: AJTbICTH Bl U

Bbu6nuoreka [JOK

3.2 keToHbl. KapboHoBbIe Kuca0Thl. Cl0KHBIS 21 hitps-//m.cdsoo.ru/d69df650
a¢upsbl. XKupsl
Bbu6nuoreka [JOK
33 YIICBOb! ? https://m.edsoo.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepskaniue opranHnyeckre coeJuHEeHUst
Bbubmuoreka [JOK
4.1 AwmuHBL. AMUHOKHCIIOTEL. benku 12 hitps-//m.cdsoo.ru/d69df650
Hroro no pasaeny 12
Pa3zgen S. BoicokoMoJieKyJISIpHbIE COeIUHEHUSA
5.1 BricokoMostekynsapHble COeqMHEHU 6 bubmorexa LIOK
’ yp 4 https://m.eds00.ru/d69df650
Hroro no pazneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/l P Konrpoabnsie IIpakTuueckue (wicpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. Teoperuueckue 0CHOBbBI XUMUH
Crpoenue atoma. [lepuoanueckuit 3aKoH
bubmunoreka LIOK
1.1 u Ilepuoanueckas cucteMa XUMHUYECKUX 9 0 0
https://m.edsoo.ru/2dd57f24
snemenToB 1. Y. MenaeneeBa
12 Crtpoenue BemiecTBa. MHOTr0o0Opasue 1 1 0 bu6nuoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd5724
but6mmoreka [IOK
1. X 1 1
3 FIMHTHCCKHE peariini ? 3 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pa3nea 2. Heopranuyeckasi Xumusi
but6mmoreka [IOK
2.1 Hemeratet 31 ! 3 https://m.edsoo.ru/2dd5724
bubmunoreka LIOK
2.2 M 2 1 2
TRt 3 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Pa3zgen 3. XuMus 1 ;Ku3HbL
31 MeTo bl TO3HAHUST B XUMHUU. XUMUS U 9 0 0 bubnuorexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KogudecTBO yacoB
Ne Hdara JIeKTPOHHBbIE HU(PPOBHIE
Tema Ypoka KOHTpO.JIbHLIe HpaKanecmle
n/n Bcero u3ydeHusi o0pa3oBaTeIbHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHKE
OpraHH4YEeCKON XUMHH,
1 MIPENCTaBIEHUE O 1 0 0 bubmorexa LIOK
p https://m.edsoo.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
CoeIMHEHNH
DIEKTPOHHOE CTPOEHUE aToMa
jiepoaa (OCHOBHOE U
2 1}3]:)36p>1<;[é1(moe COCTOSTHUS) 1 0 0 bubmmorexa [TOK
Y ' https://m.edsoo.ru/Oce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriepojaa
XUMHYECKAsA CBI3b B
OpPraHUYECKUX COCTUHECHUSIX.
3 MexaHu3Mbl 00pa3oBaHUs 1 0 0 bubmorexa LIOK
. p https://m.edsoo.ru/8d39f5¢c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Teopus crpoeHus
4 OpraHNYeCcKUX COeOUHEHUN A 1 0 0 buGnnorexa LIOK
p ’ https://m.edsoo.ru/9e595¢cb8
M. bytneposa
Buabl uzomepuu: crpykTypHas,
5 IIPOCTPAaHCTBECHHAS. 1 0 0 bubnuoreka [IOK
DnexTpoHHBIEC 3G (HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHuYeCKUX




COETUHEHUN

[IpencraBnenue o
KJIacCUpUKALIUU U

6 cucTeMaTuyeckas bubmorexa [TOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIICCTB

7 Knaccudukamnms peaxiuii B bu6mmoreka [IOK
OpraHN4YeCKOM XUMHHU https://m.edsoo.ru/ba5706aa

2 Cucremaru3zanus 1 0000IICHIE bubmuorexa [JOK
3HaHUH 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUUECKUH PsiI,
obmast popmyna,

9 HOMEHKJIaTypa U U30MEPHs, bubmmoreka [JOK
3IIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 DOu3nUeCKue U XUMUYCCKHEC Bbu6nuoreka [JOK
CBOMCTBA aJKaHOB https://m.edsoo.ru/3137711c¢c
HaxoxaeHnne ankaHoB B

11 npupoje. CriocoObl morydeHust bubmmorera LHOK

https://m.eds00.1ru/259b0a5b
Y IPUMEHEHHUE AJIKAaHOB
[ukmoankaHbl: oOmast
dhopmyna, HOMEHKIATypa 1

12 U30MepHsi, 0COOCHHOCTH bubnuoreka [IOK
CTPOCHUS U XUMUYECKHUX https://m.edsoo.ru/156730d2
CBOWCTB, CITOCOOBI MTOTyYEHHS U
MIPUMECHEHUE

. bu6mmoreka [IOK

13 Pemenne pacu€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




OIIpeIETICHUE MOJIEKYJIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEIIIECTBA IT0 MaCCOBBIM JOJISIM
aTOMOB 3JICMCHTOB, BXOISIIUX
B ero coctaB. CucremMaTHuzanusa
1 000011IeHIE 3HAHUI 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PSI,
obmas hopmyina,
HOMEHKJIaTypa, SJICKTPOHHOE U

bu6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJieKynl. CTpyKTypHasi U LIMC-
TpaHC-U30MEpHsl AJTKEHOB
Ouznyeckue 1 XUMUIECKHE
15 CBOMCTBA anKkeHOoB. [IpaBuio buommorexa HOK
P https://m.edso0o.ru/21069ccd
MapKkoBHHUKOBA
16 CriocoOslI moJTydeHus u bubmmoreka [JOK
MMPUMEHEHNE ATKEHOB https://m.eds00.1ru/665dc058
[TpakTuyeckas padora Ne 1 o
17 teme "l[lonydyeHue 3TuiieHa u bubmmorexa [TOK
T . https://m.edsoo.ru/0941eed8
M3y4YEHUE €ro CBOMCTB
Pemenue pacu€THpIxX 3a1a4 Ha
ONPEACIICHUE MOJIEKYJIISIPHOU bubnnorexka [JOK
18
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BelIECTBA
AJKagueHbl: CONpsKEHHDIE,
M30JIMpOBaHHbBIE,
bu6mmoreka [IOK
19 KYMYJIMPOBAaHHBIE.

OcoOeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

https://m.eds00.ru/04298c0a




20 XuMu4ecKre CBOMCTBA bu6nuoreka [JOK
CONPSHKEHHBIX TUEHOB https://m.edsoo.ru/e561253d

21 CriocoOslI osTydeHus u bubnmnorexka [HOK
IIPUMEHEHUE ANKAIUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
ob6mas popmyna,

22 HOMGHK?;aEy;Ia, 3JIEKTPOHHOE U bubmmorexa LHOK

https://m.edsoo.ru/68b6ccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pr3nyecKue CBOcTBa

23 XUMHUYECKUE CBOMCTBA AJIKWHOB bubmmorexa LHOK

https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiiu Ha bubanorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

’5 CriocoOsl mostydeHus u bubmmoreka [JOK
MMPUMEHEHHE ATKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPABHEHUIO XUMUYECKOU bubmorexa LIOK

https://m.edsoo.ru/5db8e526
peakuumn

7 Cucremaruzanys 1 0000mmeHne
3HaHUH MO TeMe
ApEHBI: TOMOJIOTUYECKUH PS/I,
obmas hopmyina,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubanorexka [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MoOJIeKyJ1 O€H30J1a U TOJIYyOJIa,
uXx (hpuznYecKue CBOWCTBA

79 XHUMUYECKUE CBOMCTBA APEHOB: bubanorexa [JOK

peaKIu 3aMeIICHUs

https://m.edsoo.ru/a44alae4




XUMHUYECKUE CBOWCTBA apEHOB:

30 peaKuuM MPUCOCTNHEHNS, buGnnorexa LIOK
https://m.edsoo.ru/a44alae4

OKHCJIEHHE TOMOJIOTOB O€H3071a

31 OC00EHHOCTH XUMUYECKHUX bubmuorexa [JOK
CBOWCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacu€THpIx 3a1a4 Ha

1 ONpeAeICHUE MOJIEKYIISIPHOU bubnnorexka HOK
(hOpMyITbI OPraHUYECKOTO https://m.edsoo.ru/53461a2¢
BEILIECTBA

1 CriocoOsl mostydeHus u bubmmoreka [JOK
MPUMEHEHUE apEHOB https://m.edsoo.ru/6£717d09
['enernueckas cBsA3b MEXKIY

34 Pa3IMYHBIMU KJIACCaMU
YTJI€BOI0OPOIOB
Pacuérel o ypaBHEHUAM
XUMUYECKUX PEAKLUN.

35
CucremaTu3aius 1 0000IIeHNE
3HaHUH MO TeMe

36 IIpuponusiit ras. [lomyrHele
He(TSHBIC Ta3bl

37 KameHHbIi1 yrosb v poIyKThl bubmmoreka [JOK
€ro nepepadoTKu https://m.eds00.ru/69b3398b
Hed1b 1 ciocol6sl eé

38 nepepadoTku. [Ipumenenue bubmmorexa [TOK

https://m.edsoo.ru/21{9de78

MPOIYKTOB MepepaboTKu HEPTH

39 Pemenue pacueTHbIX 3a1a4

40 ["aorenonpoun3BoiHbIE bubmmoreka [JOK

YIIIEBOJAOPOIOB: IIEKTPOHHOE

https://m.edsoo.ru/82b4d759




CTPOCHHE; PEAKIINU 3aMEIICHHS
rajoreHa

JleiicTBue 11e0Uei Ha

raJIOreHIPOU3BOAHbIE.
41 BzaumopeiictBue
JIUTaJIOreHaJIKaHOB C MArHUEM U
LIUHKOM
CucremMaru3anus 1 0000IIeH1E
42 3HAHUH O paz3jesn bubmorexa HOK
" P " 7 https://m.edsoo0.ru/20e89{22
VYri1eBo10pObI
13 KontponbHas padoTa mo teme bubanorexka [JOK
"Yraesogopobr" https://m.edso00.ru/95¢9¢298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
obmas popMyia, CTpOCHUE
44 MOJIEK :11) II/)I?;OyMe I/Iﬂp bubmmorexa [IOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccupukanus, pusnueckue
CBOIICTBa
XuMHueckre CBOMCTBA
45 peaeIbHBIX OJHOATOMHBIX bubmorexa LOK
p https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI ToTy4eHUs U
46 MIpUMEHEHHE OTHOATOMHBIX bubmorexa LOK
p a https://m.eds00.ru/484100000000000
CITUPTOB
ITpoctbie 3¢upsr:
47 HOMEHKJIATypa U U30Mepus, bubmmoreka [IOK

0COOEHHOCTH (U3UYECKUX U
XHUMHYECKHX CBOHCTB

https://m.edsoo.ru/c2c788b2




MHOroaroMHsbI€ CIIUPTHI:
STWJICHIINKOJIb U TNILEPHH, X

bu6nuoreka [JOK

48 (bU3UYECKHe U XUMUYCCKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI mosryyeHust u

49 IIPUMEHEHHUE MHOIOATOMHBIX bubmmorexa HOK

https://m.edsoo.ru/d12e567d
CIHUPTOB
DeHOII: CTPOCHUE MOJIEKYIIBL,
50 (du3nueckue CBOMCTBA. bubmmorexa [OK
https://m.edsoo.ru/2ce72618
TokcudHOCTH PeHoNa
N bu6mmoreka [IOK

51 XuMuueckue cBoiicTBa (heHoa hitps://m.edsoo.rw/037cas

5 CriocoOslI mosTydeHus u bubanorexka [HOK
npuMeHeHue GpeHoaa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [HOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
benomnsr"

54 Cucremaru3zanus 1 0000IICHIE bubmuorexa [JOK
3HaHUH MO TeMe https://m.edsoo.ru/1810cb9b
AJbIeruansl 1 KETOHEL:

ANEKTPOHHOE CTPOCHHE

55 KapOOHUIILHOM TPYIIIIHI; bubmmoreka [IOK
TOMOJIOTHUYECKHE PSIBI, 00TIast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMEHKJIaTypa
AJpIeruansl 1 KETOHEL:

. bubmuorexa [JOK

56 ¢dusnveckre CBONCTBA; pEaKIiH

IMPHUCOCAUHCHHAA

https://m.edsoo.ru/c887425¢




Peakuuu okucineHus u

bu6nuoreka [JOK

57 Ka4eCTBEHHBIE PEaKIIUH
peakil https://m.edsoo.ru/a393baa9
aJbAETUI0B U KETOHOB
58 CriocoOsI moTyueHust bubnmnorexka [HOK
aJIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHEBIE TIPEICTbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmuorexa [JOK
O0COOCHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
N3omepusa u HoMeHKIaTypa
bu6mmoreka [IOK
60 KapOOHOBBIX KHCIIOT, HX
. https://m.edsoo.ru/700cc87b
(bu3uvecKre CBOMCTBA
XuMHUyecKre CBOMCTBA
61 OpeaebHbIX OTHOOCHOBHEIX buGnnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EeHHOCTH CBOMCTB
6 MYypaBbUHOM KUCJIOTHI. bubmmoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0EeHHOCTH CBOMCTB:
HEeMnpeIeTbHBIX ’
apOMaTUYECKUX KapOOHOBBIX,
63 TMKapOOHOBBIX buGnnorexa LIOK
p ’ https://m.edso0o.ru/83a08773
THAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTenn BhICIIAX
KapOOHOBBIX KHCIIOT
64 ITonsiTHE O MPOU3BOAHBIX bubmmoreka [IOK

KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/0d162d9d




CriocoObI mosryyeHust u

65 MpUMEHEHNUE KapOOHOBBIX bubmmorexa [TOK
https://m.edsoo.ru/7¢065¢9d
KHCIIOT
CrnoxHble 3¢upsL:

66 TOMOJIOTHUYECKUH PsijI, o0IIIast bubmmoreka [JOK
dbopMmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
CBOMCTBa 3(UpPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacy€THbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKOM

68 peaKkuru, Ha ONPEICTICHHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpraHUYECKOro BEIECTBA
[TpakTrueckas padota Ne 3.

69 Pemenue skcnepuMeHTaIbHBIX bubanorexa [HOK
3amad o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCH0THL. CroxxHbIe 3GUpHI"

Kupsr: ctpoenue, puzndeckue
70 1 XMMUYECKHE CBOWCTBA buommorexa OK
https://m.edsoo.ru/al9c5b98
(ruzmponus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 coJiepKaluX OCTaTKU Bbu6nuoreka [JOK
HEMPEIEITBbHBIX KUPHBIX https://m.eds00.ru/b0331922
KUCHO0T. JKupsl B Ipupoie
MpbI1a KaK COJIu BBICIIUX

7 KapOOHOBBIX KUCJIOT, UX Bbubnmuoreka [JOK

Moroltee aercraue. Ilonsarue o
CHUHTETHYECKUX MOIOIIAX

https://m.edsoo.ru/3¢566565




cpenctBax (CMC)

I'enetnyeckas cBsI3b
YTJIEBOJOPOIOB U

bu6mmoreka [IOK

73
KHCIIOPOACOAEPKALLINX https://m.eds00.1ru/56790c96
OpraHUYEeCKUX BELIECTB

74 Pacuétel mo ypaBHeHUAM
XUMHYECKUX PEaKIui
Cucremaru3zanus 1 0000IICHIE bubmuorexa [JOK

75 .
3HAHUM 10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapakTepUCTHKA

76 YIJIEBOOB U KJIACCH(PHUKAIIHS bubmumoreka [IOK
YTIEBOOB (MOHO-, TH- U https://m.edsoo.ru/7a9693al
TTOJTHCaXapHu/Ib)

MoHnocaxapuibl: GU3NUECKUE
77 CBOICTBa If Haxox(z:[eﬂne B bubmmorexa [IOK
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpumeneHue riaKo3bl, €€
73 SHAYCHIC B bu6mmoreka [IOK
https://m.edsoo.ru/5e61122d
JKU3HEACSATENIbHOCTH OpraHu3Ma
Jucaxapunapl: caxaposa,

79 MaJIbTO3a U JIAKTO34. Bbubnmuoreka [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCaXaPHJIOB
[Tonucaxapuapl: cTpoeHue

20 MaKpOMOJIEKYJ, pU3NYECKUEe U bubmmoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHCHHE

81 [TonsaTHE 00 UCKYCCTBEHHBIX bubmmoreka [IOK




BOJIOKHax

https://m.edsoo.ru/6216e766

Pemenue pacueTHbIX 3a/1a4 Ha
OHpeI[GJIGHI/Ie JOJIX BBIXOJ1a

bu6mmoreka [IOK

82
MPOAYKTa PEaKUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOIKHOTO
23 CucreMaru3anus 1 0000IIeHNE bubmuorexa [JOK
3HAHUM MO pazaeny https://m.edsoo.ru/08d4364c
KontponbHas paboTa mo teme
84 "Kucnoponconepxamniue buGnnorexa LIOK
p P " https://m.eds00.1ru/42¢6678e
OpraHUYECKUE COCTMHCHUS
AMuHBL: K1accudukanms,
CTPOCHUE MOJICKYJI, 001Ias
85 (1);) MyJ1a I/ISOMeyI/ISI bubmmorexa [TOK
pMyJa, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nueckue
CBOMCTBa
26 XuMH4ecKre CBOMCTBA Bbubnuoreka [JOK
anu(aTuyecKux aMHMHOB https://m.edsoo.ru/1bc5¢f80
AHWIIMH: CTPOCHHUE aHWJIUHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa [TOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHWUJIMHA
CriocoObI ToTy4eHUs U
88 MpUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMHHOB
AMMHOKHUCIIOTHI: HOMEHKJIATypa
29 U uzomepus, puznyecKkue bubmmoreka [JOK
cBoicTBa. OTACIbHBIC https://m.edsoo.ru/d1773e80
MPEACTABUTENH 0.-aMUHOKHUCIIOT
90 XUMHUUYECKHE CBOMCTBA bubmuorexa [JOK




AMHUHOKHUCJIIOT, UX
OMOJIOrMYEeCKOe 3HAUCHE
amMuHOKHUCIIOT. CHHTE3 U
TUAPOITN3 TICTITHIOB

https://m.edsoo.ru/77df705a

91 benku kak npupoHbIe bubmmoreka [IOK
MOJIMMEPBI; CTPYKTYPBI OEITKOB https://m.eds00.1ru/429¢9899
bu6mmoreka [IOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB
https://m.eds00.1ru/6237306d
A3zoTcoaepixaiiue
TeTePOLMKIHYECKUE
93 coequuennsa. HykiienHoBbie bubmorexa [IOK
P YT https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ouosoruyeckas poib
[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTaIbHBIX
94 3a7a4 1o TeMe bubmmorexa HOK
" https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiiue
OpraHN4YeCKHUE COCTUHEHUS"
[TpakTuyeckast padora Ne 5.
95 Pemenue skcriepuMeHTaIbHbIX bubmmoreka [IOK
3a1a4 o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHN4YeCKUX COeTUHEHUN"
KonrponsHas pabora o Teme
96 "A3oTcoaepkaiiue bubmmoreka LIOK
p " https://m.edsoo.ru/ce561bc7
OpPraHUYECKUE COCTUHEHHUS
OcHOBHBIE OHATUS XUMHUH
97 BBICOKOMOJIEKYJISIPHBIX bubanorexka [JOK

COE€OUHEHUN U METOIBI UX
CUHTE3a —IOJIMMEPU3aLUs U

https://m.edsoo.ru/7aa63ebd




IIOJIMKOHACHCAIIUA

08 ILmactmacchl. YTunuzanus u ) bubmuorexa [JOK
nepepaboTka miacTuka https://m.eds00.ru/82242¢0f
DJ1acTOMEpbI: HaTypaJbHbIN

99 CI/IHTeTI/Iq:cm/Ie Kany:IyKI/I 1 bubmmorexa [TOK

https://m.eds00.ru/246103ec
Pe3una
Boisiokna: HarypanbHbIE,

100 HWCKYCCTBEHHBIE, | Bbubnmuoreka [JOK
cunrerndeckue. [lonmumepsr https://m.eds00.1ru/5963a601
CHEeIUaIbHOTO Ha3HAYCHUS
[TpakTuyeckas padora Ne 6.

101 Pemenue skcriepuMeHTaIbHbIX ) bubmmoreka [IOK
3a7a4 o teMe ""Pacrio3zHaBanue https://m.edsoo.ru/3aebd77a
IJ1acCTMacc ¥ BOJIOKOH"

O06001IeHre U cUCTeMaTU3alus

102 U3Y4EHHOI'0 MaTepuaia 1o TeMe ) bu6mmoreka [IOK
"BbicOKOMONEKYIIIpHBIE https://m.edsoo.ru/6a22ble8
coenuHenus"

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTesibHbIE
padoTshI padoThI
pecypchbl
Atom. CocTaB aTOMHBIX SIIEp. bubnuoteka [JOK
1 . 1 0 0
Xumuueckui aneMenT. M30Tonsl https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTpOHHBIX 000JI0YeK | 0 0 Bbubmuotexa [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMuaeckux 1 0 0 bubnuorexa [IOK
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI) https://m.edso0.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 0 0 bu6nuoreka [JOK
ATOMHBIM OpPOHUTAIISIM https://m.edsoo.ru/f5750fe
DNEeKTPOHHBIE KOH(PUTYpALlUA aTOMOB
5 3J'IeMeII;TOB B 0CH0];11){ON}III:/I 1 0 0 bubmorexa [IOK
B https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSTHUHU
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. ] 0 0 bu6nuoreka [JOK
DIEKTPOOTPULIATETLHOCTh https://m.edsoo.ru/a0764b24
[lepuoauueckuii 3aKOH U
[Tepronnueckas cucTeMa XUMHYECKUX
7 snemeHnToB JI. 1. Menpeneena, CBs3b C 1 0 0 bubmorexa OK
N jl ’ https://m.edso0.ru/16957¢01
COBPEMEHHOI Teopue CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
g XUMUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX 1 0 0 bubnuoteka [JOK
AMHU MPOCTBIX U CIOKHBIX BELIECTB 10 https://m.edsoo.ru/f8468927
rpyIIaM U nepuoaam




Cucremaruszanus U 0000IEeHUE 3HAHUN

bubmunoreka LIOK

pacTBOpEHHOTO BemiecTa', "MoIsIpHas
KOHIIEHTpauus "

? 0 TEME https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MBI

10 00pa3oBaHMs KOBAJICHTHOU CBSI3U. bu6nuoreka [JOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMONEKyIIIpHbIE B3aUMOACUCTBUSA
BaneHTHOCTb 1 BaJI€eHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuoreka [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOECHUEM

12 [IpencraBieHus: 0 KOMIUIEKCHBIX but6mmoreka [IOK
COEJIMHEHMSIX: COCTAB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl2a
BemectBa MoJiekynsipHOTO U

13 HEMOJIEKYJIIPHOTO CTPOeHHM. THIIbI bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOJIOUIHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢c70e4

pacTtBopax
Hctunnble pacTBOPHI: HACKIILIEHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatsl

16 Crioco0OsI BeIpaXeHHST KOHIICHTPAITUN bubnuoteka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ HCnoyib30BaHUEM

17 MMOHATHUM "'MaccoBas J0JIst bubmunoreka LIOK

https://m.edsoo.ru/785e¢0ab4




13 Knaccudukanus 1 HOMEHKIaTypa bubmuotexa [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtu3anus ¥ 0000IIeHUE 3HAHUI bubnuoteka [JOK
1o TEME https://m.edsoo.ru/8d2c6a3a
KoHnTposbHas paboTta 1mo Temam
"Ctpoenue aroMma. [lepuonnueckuii

20 3akoH M [lepunoanyeckas cucrema bu6nuoreka [JOK
XUMHUYECKHX 3eMeHTOoB /1. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeuiecTna.
Mmuoroo6pasue BerecTs"
Knaccudukanmsi XuMUIeCKUX peakinii
B HEOPTraHUYECKON U OPraHUYEeCKOU

71 XUMHUHU. 3aKOH COXPaHEHUsI MaCChl bu6nuoreka [JOK
BEIIECTB; 3aKOH COXPAHECHUA U https://m.edsoo.ru/6335cdd2
MPEBpAICHHS] SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
Tennosie 3(hPEKTH XUMHUIESCKUX

22 peakuuil. Tepmoxumuueckue bubmmorexa LOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus o ypaBHeHUSAM

23 XUMHYECKUX PEaKIUi U bubmmorexa LOK

https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM YPaBHCHHSIM
CKOpOCTh XUMHUUYECKOHN peakiuu, eé

24 3aBUCHMOCTD OT Pa3JIMUHBIX (PAKTOPOB.
Karanu3 u karanuzatopsl

25 I'oMoreHHsbIe ¥ reTepOreHHbIE peaKuu

26 [IpakTrueckas padora Ne 1 mo treme bu6nuoreka [IOK

"BriustHue pa3nudHbIX GakTOpOB HA

https://m.edsoo.ru/1facaldl




CKOPOCTh XUMHUYECKOM peakiun"

OO6parumbie 1 HEOOpATUMBIE PEAKIIUH.

but6mmoreka [IOK

27
XHUMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/30952{9b
[IpakTrueckas padota Ne 2 o Teme
28 "Briustaue pa3nudHbIX GakTOpOB HA bubmorexa [IOK
p p " https://m.edsoo.ru/3bf34el7
MOJIOKEHUE XUMHUYECKOTO PaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIUALIN.
29 CI/IJII)HI:Je U cia0ble 3JI'I[eKT :JIH:LI bubmorexa HOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp nUCCOIUAINNA
Honnoe npoussenenue soasl. Cpena
30 BOJHBIX :CTBO (I)[B Bono I[0 HLII;I " bubmmorexa [OK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
noka3zarensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIINE B PacTBOPax bubmmorexa IOK
P B p p https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHUMHUEeCKHE peaKIii B pacTBOpax bubmmorexa IOK
P H p p https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
33 eakIMu. BaxHelmme oKUCINTEIN U bubmorexa LIOK
PEAKIIH. https://m.eds00.1ru/56226060
BOCCTAaHOBUTEIHN
34 Metoa 31eKTpOHHOTO (3JIEKTOHHO- Bbu6muotexa [JOK
HMOHHOT0) Oananca https://m.edsoo.ru/fb691387
15 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bu6nuoreka [JOK
BEIIECTB https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3nuuHBIX THIIOB bubmmorexa IOK
atp https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3auyHbIX TUIIOB but6mmoreka [IOK




https://m.edsoo.ru/5afa265d

18 CucremaTtuzanus ¥ 0000IIeHUE 3HAHUI bubmuoreka [IOK
o TeMe "Xumudeckue peakuuu' https://m.edsoo.ru/c161eb85

39 KonTtponbHas pabora no Teme bu6nuorexa [IOK
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
ITomoxeH1e HEMETAIIOB B
[lepuoanueckoil cucteMe XUMUYECKUX

40 snemenToB 1. . MenaeneeBa u bubnmorexa LOK

o https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusuyeckue cBOMCTBAa HEMETAILIIOB
AnoTponusi HEeMETauIoB (Ha IpUMEpe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmorexa OK
poaa, Cephl, p https://m.edsoo.ru/ef92c91c
yriepojia)

0 Bogopon: nonmyuenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ Mapu bl https://m.edsoo.ru/0aa8f613
T"aorensl: HaX0KIECHUE B IIPUPOJIE,

43 CHOCOOBI OTYyYCHUS (bl/IBI/I:)eCII)(I/Ie " bubmmorexa LIOK

v L https://m.edsoo.ru/4e223795
XMMHYECKHE CBOMCTBA
["anorenoBonopoasl. Baxxknenmme
44 KHUCJIOPOACOIepKaIlINe COCTUHECHUS bubmorexa HOK
POACOAEpalll A https://m.edsoo.ru/6b3255¢6
raJloreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB. bu6nuoreka [JOK
[IprMeHeHne raJoreHoB U UxX https://m.edsoo.ru/6971aca4
COCIMHEHU I
[TpakTuueckas padota Ne 4. Pemenue

bubmunoreka LIOK
46 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd




Kucnopon: naboparopusie u
IPOMBIIIICHHBIE CIIOCOOBI MOTYYCHHS,

bubmunoreka LIOK

47
bu3HYecKre U XUMUYECKUE CBOIMCTBRA. https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHune Kuciaopoaa u 030Ha

bubmunoreka LIOK
48 OxcuIpl ¥ IIEPOKCUIBI
a P a https://m.edsoo.ru/5¢8816a0
49 Pemenwne 3amaq pa3nudHBIX TUTIOB bubmmorexa [OK
A8t p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXx0XJIeHHUE B IPUPOJIE,
50 CH§C06H nonﬂ EHUs (1?H3rl)/mﬂecxne u bubmorexa [IOK
yi L https://m.edsoo.ru/46afael6
XHMHUYECKHE CBOMCTBA
bubmunoreka LIOK
51 CepoBoiopo, cynb(pumsl
POBOZIOPOA, CyIbdIA https://m.edsoo.ru/7¢875999
Kucnopoaconep:xamme coeImHeHUS
52 cephl gci(sef{HI:)CTII/IH CBOfICTi CEepHOM bubmmorexa [IOK
PbL. p https://m.edsoo.ru/8cfa2548
KUCJIOTHI
[IpakTuueckas padora Ne 5. Perenue

53 IKCIIEPUMEHTANBHBIX 3a7a4 110 TEME bubmorexa LOK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUS
A30T: HaX0XkJICHUE B IPUPOJIC,

54 CIocoObI TOMy4YeHUs, PU3NIECKUE U bu6nuoreka [JOK
XMMHYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoacoaeprkaiye coeIuHEHUS

55 a3orTa pOCO6eHIfOCTI/I CBOICTB a30THOH bubmorexa HOK

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 [IprMmeHeHue a30Ta U €ro COCTUHEHUN. bu6nuoreka [JOK

A3OTHBIC yI0OpEeHHS

https://m.edso00.ru/129£5059




docdop: HaAXOkKAESHUE B IPUPO/IE,
CIocoObI TOJTydeHHUs, PU3HUECKUE U

bubmunoreka LIOK

57
xuMuueckne cporictBa. dochumbr u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhochopa,

58 (bocq))lo c((i)) e(bxcs ue kuciotel. Comu bubmorexa [IOK

P Iﬁ pratt ' https://m.edsoo.ru/c7a2d429
bochopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bu6nuoreka [JOK
coeaunenuii. @ochopHsie yn1o0peHus https://m.edsoo.ru/a218070a
[TpakTuueckas padota Ne 6. Pemenue

but6mmoreka [IOK
60 AKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHUS"
Yrnepoa: HaXOXACHUE B IPUPOJIE,

61 AJTOTPOIIHbIE MOJU(DUKALINY; bubmmoreka [JOK
bu3NYecCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHUE
Oxcuyp yriaepoga(ll), oxcn,

62 e l([)yZ(I\I/)) . (on)LHa;[ Kicnom ueé bubmorexa [IOK
yriepon YT https://m.edsoo.ru/dbaS8adf
coJn

63 Pemenue 3aga4 pa3auyHBIX TUIIOB bubmmorexa [IOK

Aatp https://m.eds00.ru/6029b609
KpeMmuuii: HaxoxaeHuE B IPUPOJIE,
64 cr11)000651 0JT eIfI/IH (bnsnzefmfe u bubmmorexa LIOK
v s https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOWCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubnuoteka [JOK
KHCJIOTA, CUJIMKATBI https://m.eds00.ru/3170e7bl
but6mmoreka [IOK
[IpuMeHeHye KpeMHUs U €ro
66 https://m.edsoo.ru/393cdac0

coenuHeHuit. CTEKII0, €ro NoJyueHue,

https://m.edsoo.ru/5823cefb




BUOBI CTCKJIA

67 Pemenue 3aga4 pa3inuyHbIX TUIIOB bubmmorexa [OK
https://m.edsoo.ru/b6241801
68 CucremaTtuzanus ¥ 0000IIeHUE 3HAHUI bubnuoreka [JOK
o Teme "Hemetamisr" https://m.edso0.ru/6e864db5
69 KoHnTponbHast pabota 1mo Teme bu6nuoreka [JOK
"HemeTamnr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yiabTaToB KOHTPOJIbHON bubmuotexa [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7¢9510
TTosnoxxeHrue MeTaJJIOB B
[Tepuoanueckoii cucreMe XUMHUECKUX
71 aneMeHTOB. OCOOEHHOCTH CTPOCHUS bubmorexa [IOK
https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0UEK AaTOMOB
METAaJIJIOB
OO6mue dpuznyecKkre CBOMCTBa
72 MeTauioB. [IpuMeHeHne MeTaios B bubnmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3ust bu6nuoreka [IOK
METAJIOB https://m.edso00.ru/42b872¢3
74 Pemenue 3aga4 pa3auyHbIX TUIIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUUCCKUI PSJT HATPSOKCHUM
75 MeTamI;OB. OO0mue cnoI::oI([SLI ncI:nyqum bubnnorexa [IOK
https://m.eds00.ru/94eb377a
METAaJIJIOB
OO01mas xapakTepucThKa MeTamioB [A-
76 rpymisl [leprognyueckoit cucteMbl bubmmoreka [JOK

XUMHYECKUX 3JeMeHTOB. HaTpuii u
KaJuii: mojay4yeHue, Gusndeckue u

https://m.edsoo.ru/e12¢26b3




XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIICCTB M MX COSAMHEHUHN

OO6mmas xapaktepucTrka MetamuioB [1A-
rpymmsl llepruoauyeckoi cucreMsl
XAMHUYECKHUX JIEMEHTOB. Maruui u

bubmunoreka LIOK

77 .
KaJbIUil: mony4YeHue, (Gu3ndecKue u https://m.edsoo.ru/7c3e49¢c0
XUMUYECKHE CBOWCTBA, MPUMCHCHHE
MPOCTHIX BEIICCTB M MX COSAMHEHUHN

73 JKécTKoCTh BOJIBI M CLIOCOOBI €€ bubmuoteka [JOK
YCTpaHEHHUS https://m.edsoo.ru/c74bfac9

79 AOMUHUN: TTOJTy4eHHE, PU3HIECKUE 1 bu6nuoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHECHUE https://m.edso0.ru/0e79b266
AmMdoTepHbIe CBOICTBA OKCHU/IA U

20 TUJPOKCHUIA ATTFOMUHMS, bubmunoreka LIOK
THIPOKCOKOMILIEKCHI AITFOMUHHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE

81 Pemenue 3a1au pa3nu4HbIX TUIIOB
[TpakTuueckas padota Ne 7. Pemenue

82 3KCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmmorexa IOK
" p " https://m.edsoo.ru/27a4af43

MeTasl TJIaBHBIX TOATPYII

OO0m1as XxapakKTepUCTUKA METAIIIOB

23 no6ouyHbIX moArpym (b-rpymm) bubmuotexa [JOK
[leproanyueckoil CUCTEMbI XUMHUYECKHX https://m.edsoo.ru/610d7431
3JIEMEHTOB
duznueckre 1 XUMHYECKHE CBOHMCTBA

84 XpoMa U €ro COeINHEHN, UX bubnnorexa [IOK

p ’ https://m.edso0o.ru/9911bef3

MIPUMEHEHUE

85 Baxwuelimme coelMHEHNS] MapraHa. bubmmoreka [JOK




IlepmaHranar xanus, ero
OKHUCJIUTEIbHBIE CBOMCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 J)KeJie3a U ero coequuenui. Ilonyuenue bubmmorexa IOK
a ) ¥ https://m.edsoo.ru/1b7{8741
Y IpUMEHEHHUE CIJIaBOB Kelle3a
dusnyeckue U XUMUYECKUE CBOMCTBA
87 MeOU U €€ COeIUHECHNUN, X bubnmorexa LOK
a a ’ https://m.edso0o.ru/2bc0f954
MPUMEHEHUE
dusnyeckue U XUMUYECKHAE CBOMCTBA
28 IIMHKA ¥ €r0 COCAUHEHUH, NX bubmunoreka LIOK
npuMeHeHue. ['uapoKCOKOMIIEKCHI https://m.edsoo.ru/blf2beal
[IUHKA
[IpakTuueckas padota Ne 8. Pemenue
bubmunoreka LIOK
&9 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertamipl TOOOYHBIX MTOATPYIIIT
90 Pemenue 3agad pa3InyHbBIX TUIIOB buGnnorexa [IOK
lad p https://m.edsoo.ru/a8b83d83
O000I1IIeHNE U CUCTEMATU3ALUS
91 W3VUYEHHOI'0 MaTepuaia 1o TeEMeE buGnnorexa LIOK
" ya " P https://m.edsoo.ru/e91fe975
Mertamiel
9 KonTtponbHas pabora o Teme bu6nuorexa [IOK
"Merauier" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bu6nuoreka [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edsoo.ru/9ebff2fd
Posne xuMuu B obecrieyeHUN
94 YCTOMUYMBOTO Pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAYYHBIX METOAAX
HCCJIEIOBAaHUS BEIIECTB

https://m.edsoo.ru/080fe 110




HaquHe MPUHIHIIBI OPraHU3aluu

95 XUMHUYECKOT'O MMPOU3BOJICTBA. | bubmmoreka [JOK
[TpompIiIEHHBIEC CTTOCOOBI TTOJTYYCHHS https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHUE

96 OKpY:Karoliel cpeabl U ero 1 buGnnorexa [IOK

Py m pea https://m.edso0.ru/9f11bf51
MIOCIEICTBUSA

97 XUMUA U 300POBbE YEIOBEKA. 1 bu6nuoreka [JOK
JlekapcTBEHHBIE CpEICTBA https://m.edsoo.ru/a6552721

08 Xnmug mmmy. Poiabs XumMuu B | bubmunoreka LIOK
o0ecrieueHny MUIEeBOi 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2

99 KocMmernueckue u napdromepHbie ] bubnmoreka [JOK
cpencta. beiToBas Xxumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTEINLCTBE. BakHelue

100 CTPOUTENLHBIE U KOHCTPYKIIMOHHEIE 1 bubmmorexa [OK

p PYKH https://m.edsoo.ru/61¢69003
MaTepHuabl
XHUMHS B CEIILCKOM XO3STHCTBE.
101 Opragndeckue 1 MUHEpaJIbHBIC 1 bubmmorexa [IOK
p P https://m.edsoo.ru/fd39587d
ynoopeHus

102 CucrtemaTtuzanus 1 00001IeHHE 3HAHUI | bubmuoreka [{OK

10 TEME https://m.edsoo.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE HA EI'D 110 XUMUWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBePSIEMOro
TpedoBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CPeIHEro 0011ero
o0pa3oBaHus

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

1.1

OCHOBOIOJIAraolue MOHATUS (XUMHYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAS 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIA aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSHHE aTroma, HWOH, MOJIEKyJa,
BAJICHTHOCTD, AIIEKTPOOTPHUIIATENILHOCTb, CTETIeHb OKHCIICHHS,
XUMHUYECKast CBSI3b (G- U T-CBSI3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTasell, KpHCTaIMYecKas pemeéTka, MOjb, MOJApHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIPATHI, YIIIEPOIHBIH
CKeJleT, (YHKIMOHaJbHAs TpyMMa, paguKai, H30Mepbl, CTPYKTypHas
dopmymna,  um3zomepus  (CTpyKTypHas, TeoMmMeTpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUH ps, TOMOJIOTH, YIJIEBOIOPOJIBL,
KHCIIOPOJI- M a30TCOJEpIKAIlUe COECTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BemecTBa (yrieBObl, KUPHI, OCTKH), MOHOMED, MOJHMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHUS, KPEKUHT, pUGOPMHHT, THITHI
XUMUAYECKHX peaKuil (OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIE, HK30- U
SHAOTEPMHUUYECKHE, PEeaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble M HEOOpaTUMBIE), PACTBOP, AJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsT JUCCOIMALUS, CTENIEHb AUCCOLMAINH, OKUCINUTED,
BOCCTAHOBUTENIb,  DJEKTPOJIU3, CKOPOCTh XHUMHUYECKOM  peaKIuu,

XUMHUYECKOE PAaBHOBECHE)

1.2

TeOpI/II/I U 3aKOHBbI (TeOpI/IH XUMHUYECCKOT'O CTpOGHI/ISI OpI‘aHI/I‘IeCKI/IX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJIUTUYECKON IHCCOIMAINH,
[Tepuonnueckuit 3axoH JI.M1. MenneneeBa, 3aKOH COXPaHEHHsI MAcCChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHMMHUU, MHPOBO33PEHUECKHUE
3HaHHUA, JCKAINIMC B OCHOBC IIOHUMAaHUA HpI/I‘II/IHHOCTI/I U CUCTEMHOCTHU
XUMUYECKUX SIBJICHUW, COBPEMCHHBIC TMPEACTABICHUS O CTPOCHUH

BElIeCTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX

1.3

MpEaACTaBICHUA 0 MEXaHUu3Max XHUMHUYCCKUX peaKuHﬁ,

TCPMOAUHAMHUYCCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX nux




MMPOTCKAHUSA, O XUMHUUCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBEC, IIOJYUCHHUHU U
0e30ImacHOM HCIIOJIb30BaHNU BaXKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCcCKuX BCIICCTB B 6HTy n HpaKTquCKOﬁ JACATCIIBHOCTH

YECJIO0BCKAa

1.5

o0uiyie HaydHble NMPUHIUIB XMMHUYECKOTO MPOU3BOJACTBA (Ha MpuUMeEpe
MIPOM3BOJICTBA CEPHON KHUCIOTHL, aMMHakKa, MeTaHoja, IMepepadoTKH

HeTH)

CdhopmupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapakTepHble TMPU3HAKKM U  B3aMMOCBA3b HW3YYEHHBIX IOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUHM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aMMOCBSI3b XMMHYECKUX 3HAHUM C MOHSATHSIMH M TPEACTABICHUSIMHU
JIPYTUX TPEAMETOB JUIsi 00Jiee OCO3HAHHOTO TMOHUMAaHUSA M OOBSICHEHUS

CYUIHOCTH MaTepuaibHOro €MHCTBA MUpA

CdopmMrpoBaHHOCTH YMEHHSI HCIIOJIb30BATD:

3.1

HaAauMMCHOBAaHUsA XHWMHYCCKHX COCI[I/IHGHI/Iﬁ MCXKAYHApOAHOI0 COmo3a
TGOpGTH‘IGCKOﬁ u HpHKHaﬂHOﬁ XAMHU W TpPUBUAJIIBHBIC HAa3BaAHUA
BCIICCTB, OTHOCAIIUXCA K HN3YUCHHBIM KJacCaM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XUMUYECKYI0 CHMBOJHKY JUISI COCTaBICHHMS (POPMYJI HEOPraHUYECKUX
BEUIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX

1 CKEJIETHBIX ) (pOpMYJT OpraHUYECKHUX BEIIECCTB

CdopMUpOBaHHOCTH YMEHUS KJIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs H

KPUTEPHU JUIs KJIAaCCU(PUKAIINY N3y4aeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU IS KITAaCCU(PUKAIINN N3y4aeMbIX XUMUYECKHX 00bEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCITy W COCTaBY PEarupyrolx BEHIECTB,
TeroBoMy 3(PQeKkTy peaknuu, W3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YXIEHHOM COCTOSHMHM) ¥ HOHOB
XUMHYECKUX 3J1IeMeHTOB 1 — 4 nepuonos Ilepunonuueckoit cucremsr . 1.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, pP-s

d-31eKTpOHHBIE OPOUTANIN, SHEPTETUYECKHE YPOBHH




ChopMupOBaHHOCTh yYMEHUSI OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHYECKHX SJIEMEHTOB M OOpa3yeMbIX UMM COCIWHEHHH IO

nepuoam U rpynmnam

ChopMUpOBaHHOCTh YMEHHSI COCTAaBJIATH YPABHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTaBJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHA

7.2

YpaBHEHUSI pEaKIUd pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peaklUii HOHHOTO 0OMEHa, YUUTHIBas YCIOBHUS, PU KOTOPBIX

OTHU pC€aKU UAYT 10 KOHIA

7.3

peaknuii THUAPOIM3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdhopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX TMpHUMEpax XapakTep 3aBUCHMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COCOUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3M (G- U T-CBSA3M), B3aUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaxX, a TaKXKe OT 0OCOOCHHOCTEH peanu3aiiy pa3InyHbIX

MEXaHU3MOB MPOTEKAHUS PEaKIHi

8.2

XapaKTCPHBIC XHUMUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIUCAMU YPAaBHEHUM XUMUUYECKUX PEAKLIUN

ChopMupOBaHHOCTh yYMEHHUS XapaKTEpU30BaTh COCTaB W BaKHEHIINeE
CBOMCTBAa BEILECTB, MPUHAMISKAUX K ONPEACIEHHBIM KilaccaM H
rpynmnaM coelMHeHuM (IIPOCThIe BEIIECTBA, OKCUJIbI, TUIPOKCHUIBI, COJIH;
YTIEBOAOPOAbI, TPOCThIE 3(DUPBL, CIUPTHI, (PEHOIIBI, aJbACTUIbI, KETOHBI,
KapOOHOBBIE KHCJIOTBI, CIIOKHBIE S(UPBI, XUPBI, YIJIEBOJAbI, aMUHBI,

aAMUHOKUCIIOTBI, OETKH)

10

ChopMupOBaHHOCTH YMEHHUSI TPOBOAMUTH PACUETHl MO XUMHUYECKUM
dopMynaM M ypaBHEHHSIM XMMUYECKHX PEaKIHi C HCHOJIb30BAHUEM

(bUBUYIECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIINMH, €CIIH OJITHO
M3 UCXO/IHBIX BEIECTB JJAaHO B BUJE PAcTBOPA C ONPEACIEHHON MacCOBOM

J0JIeH pacCTBOPEHHOTO BEIIECTBA WM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW WM 00BEMHOM JI0J1H, BBIXO/Ia MMPOJYKTA PEaKIIUU

10.3

TEIUIOBOTO P eKTa peakuuit

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

M0 HaXOXKJCHUIO XUMUYIECKOU (POpMYITBI BeliecTBa




11

Brnanenue cucremMoil 3HaHM O METOJAX HAYYHOTO MO3HAHUS SBJICHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHE MIPUMEHSTH
ATU 3HAHUS MPU SKCIEPUMEHTAIBHOM HCCIEAOBAHUM BEIIECTB W JIA
OOBSCHEHHUS XUMHUYECKHUX SIBJICHHHA, HMMEIONIUX MECTO B TMPHUPOJIE,

HpaKTHHGCKOﬁ ACATCIIbHOCTH YCJIOBCKA U B HOBCGI[HGBHOI\/'I KHU3HU

12

ChopMupoBaHHOCTh yMEHHsI TPUMEHATh (MCIOJB30BaTh) 3HAHHS O
COCTaBE U CBOWMCTBAaX BEIIECTB JUI DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUSA BO3MOXKHOCTEH HX OCYILIECTBIICHUS;
CHCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SBJICHUM, MMEIOUIMX €CTECTBEHHOHAYUYHYIO MpPUPOLY; s HPUHATUA

IPaMOTHBIX PEIIeHUH MPOOJIeM B CUTYAIMAX, CBSI3aHHBIX ¢ XUMHEH

13

CchopMupoBaHHOCTh YMEHHUS IUIAHHUPOBATH U TPOBOAUTH XUMHUYECKUI
OKCHEPUMEHT (TOJIyYeHHE W HW3YYCHUE CBOWCTB HEOPraHWMYECKUX U
OpPTaHUYECKUX BEIIECTB, KAUECTBCHHBIC pEAKIHUU  YIJIICBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHUCIOPOICOIEPKAIIMX OPTaHMUYECKUX BEIIECTB,
pelnieHue IKCIIEPUMEHTATBHBIX 3amaq o pacrno3HaBaHUIO
HEOPTaHWYECKUX M OPTaHWYECKHX BEIIECTB) C COOJIOJICHHEM IPaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BemeCTBaMH W J1abOpaTOpHBIM
obopynoBanueM; HOpMyITHPOBATH IIENIM UCCICIOBAHUS; TIPEICTABISTH B
paznu4HOi  (opme pe3ydabTaThl AKCIEPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NTOCTOBEPHOCTDH

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBISITH IEICHANPABICHHBIA MOUCK
XUMHUYECKON WH(OPMAILIUK B PA3IUYHBIX HCTOYHHUKAX (HaydyHas U y4eOHO-
Hay4JHas JIUTepaTypa, CpeACTBa MacCOBOM MH(OpMaIuu, ceTh IHTepHeT 1
Apyrue), KpUTHYECKH aHAIM3UPOBATh XHMUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaThb B COOTBETCTBUHM C ITOCTABICHHOM

y4eOHOM 3a1aueit

15

ChopMupoBaHHOCTH ~ yMEHHUSI MPOrHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OEe30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKa,
CBSI3aHHOW ¢ TmepepadoTKOi BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HAaBATh  ONACHOCTb  BO3JEHCTBUS  HA  JKUBBIE  OpraHU3MBbI
ONpEAENEHHBIX BEIIECTB, IMOHMUMAs CMBICI IIOKa3aTelsl MpeaesbHOM
JOMyCTUMOW KOHIICHTpAIlMM, W TOACHATH HAa MpPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEIHOTO BO3JCHCTBUS HA OpraHU3M

YECJIOBCKa




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
1O XUMHUH

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

TGOPGTI/I‘IGCKI/IC OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOCHUs aToMma. Pacnpenenenue
AJNIEKTPOHOB IO JHEpreTHueckuM ypoBHAM. Kilaccupukanus XuMHUYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHHUS SHEPTeTUYECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJIEKTPOHHAs

KoH(uUrypaius aroma. BanieHTHbIE 2IEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux 2diemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU 10
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI[I/IHGHI/II\/'I, BBICHIUX OKCUIAOB U THAPOKCHUIOB

1.3

BanenTtHoCTh. DnekTpooTpuLaTeNbHOCTh. CTENEHb OKUCIIEHUS

1.4

Bunbsl xuMudeckol CBs3M (KOBaJIeHTHAs, HOHHAS, METaJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYISIpHBIC B3auMOieicTBUs. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJISIPHOTO CTpO€HUs. THMbl KpPUCTATMYECKUX

peméToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKN

1.5

XuMmuueckas peaxkuus. Knaccudukanms XUMUYECKUX peakuuii B

HEOPraHUYECKON ¥ OPraHN4eCKOl XMMHH. 3aKOH COXPaHEHMsI MACChl BELLIECTB

1.6

CKOpoCTb peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (PaKTOPOB

1.7

TemnnoBbie 3¢ HeKTh XUMUYECKUX peakiuil. TepMoXuMHUUecKre ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHU4Yeckoe paBHOBecue. DakTopbl, BIMAIOIINE Ha

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

OnexkTponutnueckas auccoruanus. CuibHble M crnabbie snekTponuTsl. Cpena
BOJHBIX pPACTBOPOB BEIIECTB: KHCNas, HeWTpaiapHas, IienoyHas. CreneHb

nucconuanuy. Peaknuu HOHHOro 0OMeHa

1.10

IMaaponus coneit. MornHoe npousBeaeHue Boasl. Bomopoauerii mokazatens (pH)

pacTBopa

CriocoObI BbIpaskeHUsI KOHIIEHTPALMK PACTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACBIIICHHbIE

pacTBOpBL, paCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKknuu. HOBQI[GHI/IG BCIICCTB B Cpclax C

pa3HbIM 3HaueHueM pH. MeTtobl aekTpoHHOro OanaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUHU

2.1

Knaccudukanus HeopraHnueckux coequHeHnii. HomMeHkiaTypa HeopraHu4eckux

BEILECTB

2.2

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATPHM, KaJWd, KaJbIUi,
MarHui, aJlOMUHUN, IIUHK, XPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITOCOOBI IMOJIYYCHHUA MCTAJIJIOB

23

XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TAJIOTEHOB, CEpPBI, a30Ta,
dbochopa, yriepoma W KpEeMHHUS) M HX  COEAUHEHUH  (OKCHIOB,

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUMN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCUICCTB, MPUHAIJICIKAIINX K PA3JIMYHBIM

Kj1accaM

2.5

#HH#HParH# nenTnukanys HeOpraHn4eckux coennHeHnii. KauecTBeHHbIe

pPCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U NOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHNYCCKOI'O CTPOCHUMA OpraHu4CeCKUux
coequHeHnit A.M. BytiepoBa. YTiepoAaHblil CKEIET OpPraHU4eCKOW MOJICKYJIBI.
KpaTtHOCTP XUMHYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneii aToMOB yriepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMMHYECKOTO

crpoeHus Mosuekyin. ['omonoru. I'omonornueckuii psaa. MzoMepus u uzoMepsl

3.2

[lonatue o  ¢yHkuuoHanpHOW  rpynme. OpueHTanmoHHbIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccuukanuym opraHudeckux BemiecTB. Homenkmartypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) W TpUBHUAJIbHBIE Ha3BaHUS

BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOHOpa UKAIBHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHEe O

Hykaeoduie u snekrpodune. [Ipapmno Mapkosaukoga. [Ipasuo 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJIKAHOB: raJIOTEHUPOBAHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, Hn3oMmepuszanus, ropenue. Ilomyuenue
ankaHoB. lluxmoankanel. Crneun¢puka CBONCTB IMKJIOATKAHOB C MaJlbIM

pasMepoM IukIa. Peakiuu mprcoeIMHeHNs U PaJuKaIbHOTO 3aMEIICHHS

3.6

AnkeHbl. XUMHYECKUE CBOMCTBA: peakUUu MPHUCOCIUHEHHs (TaJOreHUpPOBAaHUE,
TUIPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTalus), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomeblieHHble ¥ Ja0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWMCTBAa AQJIKaJUEHOB: PEAKIUMU MPUCOCTUHEHUS

(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs U noiaumepusanuu. Ilomyuenue




aJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHUE CBOMCTBA: PEAKIIMU MPHUCOCTUHEHUS (TaJlOTeHUPOBAHUE,
THJIPUPOBAHUE, THApATaIUsl, THAPOTaJIOTCHUPOBAHUE) KAaK CIIOCO0 TMOyYCHHS
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOI'O IJIAMEHU JUIS CBApKH M PE3KU

MCETAaJlJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

3.9

Apenbl. XWMHYECKHME CBOWCTBa O€H30J1a: peakIUu  AJIEKTPO(PHIBHOTO
3aMeIIeHus, TNPHUCOEAWHEHHs (TMIpPUPOBaHUE, TajJoreHupoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue OeHzoua.
OcoOEHHOCTH XWMHUYECKHX CBOWCTB cThuposa. [lommmepusaius cTupoa.

CriocoOsl MosTydyeHus U IPUMEHEHUE apOMaTHYECKUX YIIIEBOI0POIOB

3.10

Crouptel. IlpenenbHble  OJHOATOMHBIE CHUPTHL. XHMMHYECKHE CBOMCTBA:
B3aUMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJCHHUS  HaJU4Ud
THAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  KaKk  CIOCO0  IMOJYYeHHUS
pPacTBOPUTEIICH, BHYTPU- U MEKMOJIEKYJIIpHAs Aeruaparanus. Peaknus ropeHus.
[lonyuyenune »oTaHona: peakuust OpOXKEHHS TUIIOKO3bL, TUApATallus HSTUJICHA.
OTUIEHIJINKOIb U TJIMLEPUH KaK MPEeICTaBUTENH TMPEAETbHBIX MHOTOaTOMHBIX

CIIUPTOB

3.11

®enon. XuMHUYECKHE CBOWCTBa (heHONa (peakiuu C HATpUeM, THAPOKCHIOM

HaTpusi, Opomom). [lomyuenue penona

3.12

AJIB,Z[@I‘I/I,Z[BI. XHUMHUYECKHE CBOMCTBA MNPCACIbHBIX AJbACTUAOB: THUAPUPOBAHUC,
KAueCTBEHHBIC PEAKIMU Ha KapOOHWIBHYIO TPYMIy (peakuus «cepeOpsHOro
3epkana», B3aumoaeiicteue ¢ ruapokcuaoM menu (II). Tlomydenue mpeneabHbIX
abJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aleTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KETOHOB. OcobeHHOCTH pCaKnuu OKUCIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XWMHYECKHE CBOWCTBA TMPENETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCTOT. OCOOEHHOCTH XMMHUYECKUX CBOWCTB MYPaBbHHON KHUCIOTHI.
HOHY‘-IGHI/IG HpelleJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIIKAHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJICTHAOB. Briciue mpenenbHble U

HCIIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnbie 3pupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX 3()HUPOB.
OOpatuMocth peakiuu >Tepuduranuu. [IpruMeHeHHe CIOXKHBIX 3(QHPOB B
NUIIEBOM M map(roMepHON NPOMBIIIICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCIECHUE. [HMApOoNM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJICH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak

COJIM BBICHINX Kap6OHOBBIX KHUCIOT

3.15

XWMHUYECKHE CBOMCTBA TIJIIOKO3Bl: pEAaKUUU C Yy4aCTUEM CIIMPTOBBIX H




aNIBJICTUAHOM TPYII M MOJIOUHOKHCTIoe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HAUEHUE B KU3HEIEATEIBHOCTH OpraHusma. Jlucaxapuasl: caxapos3a, MajabTO3a.
BoccranaBnuBamoomue u  HEBOCCTaHaBIMBAIOIIMe aucaxapuisl. [uaponus
nucaxapunoB. [lonucaxapuael: Kpaxmai, riaukoreH. CTpoeHHe MaKpOMOJEKYI
Kpaxmaja, IJIMKOTreHa W ILeiunoso3bl. Pusnueckue CcBOHCTBA KpaxMaiaa u
LEJUTI0NI03bl.  XMUMHMUYECKHE CBOMCTBA Kpaxmaja: THApPOJIN3, KadeCTBEHHas
peakiuus ¢ MOJOM. XHMHUYECKHE CBOMCTBA LEJUIIONO3bL: THUAPOJIN3, MOTyYCHHE
a¢upoB 1eTrONo3bl.  [loHsITHE 00 WMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,

aIleTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHNE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuuss TOpeHHs. AHUIUH KakK MpEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKUE CBOWMCTBA aHWJIMHA: B3aUMOJCHUCTBHE C KHUCIOTaMH, OpOMHOMA
BOJIOM, okucieHue. [lonmydeHue aMMHOB QIKUJIMPOBAHHEM aMMHaKa U

BOCCTAHOBJICHHEM HUTPOIIPOU3BOIHBIX YIIIEBOJOPOIOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTHI Kak aM(OTepHble OpraHMYecKHe
coequHeHusi. OCHOBHBIE AMHUHOKHUCIOTBHI, oOOpasymomue Oenku. XHUMHUYeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JCHATYpalus, KAUeCTBEHHBIC (LIBETHBIC) PEaKINH

Ha Oenkun

3.18

CtpoeHue M CTPyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHus: MouyieKyd. OCHOBHBIE CIOCOOBI TOJYYEHHUS BBICOKOMOJEKYISIPHBIX
COEMHEHMI: peakIy MOoJUMepU3ali U MoJuKoHAeHcauu. Knaccudukanus

BOJIOKOH

3.19

#HH#HParH# nenTnukanus opraHMuecKux coeuHeHui. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paClIO3HABAHUC OPTaHUYCCKUX BCILICCTB

3.20

I'eneTndeckas CBA3b MEXKYy KJIACCAMU OPIaHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

Xumus B TIOBCeIHEBHOM xu3HU. [IpaBuma OezomacHOW pabOThI C E€AKUMH,

TOpHOYMMHU U TOKCUYHBIMHA BEIICCTBAMU, CPEACTBAMU OBITOBOM XMMHU

4.2

Xumus U 310poBbe. XUMUS B MEIULUHE. XUMUS U CEIBCKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI W DHEPreTHKa: MPHUPOJHBIN W TOMYTHBIN HEe(PTIHON
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HehTH u e€ mepepadboTka (MPUPOIHBIC

VCTOYHUKH YTIJIEBOIOPOJIOB)

4.3

XUMHST U DIKOJOTHS. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelapl U €ro
nocaenctBus. Oxpana ruapocdepsl, TOYBBI, aTMOochepsl, (GIopsl U GayHbl OT
XUMHYecKoro 3arpsizHeHus. IIpoGirema OTXOJOB M MOOOYHBIX NPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUU

4.4

O6H_II/IG MNpEACTABICHUA O MPOMBIINIJICHHBIX crocobax IMOJIYYCHHUA XHUMHYCCKHUX




BelIecTB (Ha TpUMEpe MPOU3BOJACTBA aMMHAaKa, CepHOW KHUCIOTHI). U&pHas u
uBerHas  metauryprus.  CTEKJI0 M CWIMKaTHasg  IPOMBIIUICHHOCTb.
[IpoMbinieHHas  opranuueckas  xumusa.  CpIpb€ I OpraHUYECKOU

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMA Ta30B 0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00bEMY OHOTO U3 YUACTBYIOIINX B PEAKIIUU

BCIICCTB

5.2

#H#HPar#t#Pacuérel TeroBoro 3pdexTa peakuuu

53

#H#HPar#Ht#PacuéTel 00BEMHBIX OTHOIICHHUN T'a30B PU XUMHUYECKUX PEAKIIHAX

5.4

HH#HPar#t#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TPOITYKTOB

peaKIu, €ClIi OJHO U3 BEIIECTB IaHO B N30BITKE (MMEET MPUMECH )

5.5

HH#HPar#Ht#Pacu€Tel MaccOBOM MM 0OBEMHOM JTOJTM BBIXOAA MIPOAYKTA PEAKIIH

OT TCOPETUYCCKU BO3SMOXKHOI'O

5.6

#H#HPar#t#Pacuérel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) IPOAYKTa PEaKIUH,
€CJIM OJIHO M3 BEIIECTB JaHO B BUJE pacTBOpPA C OMPEACIEHHON MacCOBOM JT0IEH

PacTBOPEHHOIO BELIECTBA

5.7

HHH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MacCOBas A0JIA», «MOJISIpHAS

KOHIICHTPALIU», «PACTBOPUMOCTB)»

5.8

###Par###tHax oxxieHre MoJIeKyIsIpHON (DOPMYJTBI OPraHMYECKOTO BEIIECTBA 110
€ro INIOTHOCTH MU MAaCCOBBIM AO0JIAM 3JICMCHTOB, BXOAAIIUX B €I'0 COCTAaB, UJIM I10

MIPONYKTaM CTOPaHUs




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus; 10 kiace. yrinyonennoe ooyuenue Epemun B.B., Ky3smenko H.E.,
Tepennn B.U. u np.; mox penakmueit Jlyanna B.B. O6mectBo ¢ orpaHn4eHHON
OTBETCTBEHHOCTHIO «J[PODAY»; AxuimonepHoe o61mecTBo «3maTeascTBo
«IIpocsemenue»

* Xumus; 11 kmacc. yrinyoiaennoe ooyuenue Epemun B.B., Ky3pmenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. O61iecTBo ¢ orpaHnyeHHON
OTBETCTBEHHOCTHIO «J[PODA»; AkinonepHoe odiecTBo «M3aaTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://resh.edu.ru/subject/29/
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