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PABOYAA ITPOTPAMMA
y4eOHOTO MpeIMeTa
«Xumus. YriiyOnEHHBIN YPOBEHBY

st ooydarormmxcs 10-11 kmaccos



HOACHUTEJBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpamMMBbl CPEIHEro o01ero
obpazoBanusi(POIl COO), npeacraBneHHbix B DenepalbHOM TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Kounenmuu mnpenogaBanus
y4eOHOro mnpeameTra «XuUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanyy, peanu3yIOMIUX OCHOBHbIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TMOJOXeHU «CTparernn pa3BuTus BocnuTtanus B Poccuiickoi
®epnepanuun Ha nepuoy 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHST Ha YpPOBHE YINIYOJIEHHOrO H3yYEHHS 3aHMMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus yuamuxcs 10-11 kmaccos.
W3yuenune mpeamera, peaimsyemMoe B ycioBusX —auddepeHIIMpOBaHHOTO,
npoduiabHOro OOyuYeHHus, MPHU3BAHO O0OECIeYnTh O0O0IIe00pa30BATENbHYI0 U
OOIEKYTbTYpPHYIO TOJTOTOBKY BBIMYCKHUKOB IIIKOJBI, HEOOXOIUMYIO ISt
aJlanTalyy UX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIMYME, a TaKkKe IS
NPOJOJDKEHHS 00y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamme mno Xumuum Ha3zHaueHHE TMpeaMera «XUMHUS» TMOJy4aeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBMM C  OCHOBOIOJIAraIOIIMMU
nonoxkeausiMu O®I'OC COO o B3auMOOOYCIOBJICHHOCTH LIE€JIeH, COJIepKaHUs,
pe3yapTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBUIETEIBLCTBOM TOMY SIBIISIFOTCSL CJIEAYIOIIME BBIMOJHSIEMbIE MPOrpPaMMON MO
XUMHUH (PYHKIHU:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaNu3alus KOTopoi oOecrneynBaeT
MOJIy4YeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOl CTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHS 00YUYaAIOIMIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMOTO B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOoTopas npeaycMaTpuBaeT
onpeneseHre: TPUHIMIOB CTPYKTYPUPOBAHUS M TOCIEA0BATEIbHOCTH
U3y4YEeHUs y4eOHOro MaTepuana, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHK; TOAXOM0B K (DOPMUPOBAHUIO COMEPKATCIBHOW OCHOBBI
KOHTPOJII M OIEHKH OOpa30BaTENbHBIX TOCTHKCHUN OOyJarommxcs B
paMKax HTOrOoBOWM arrectaliud B (OpME €AUHOTO0 TOCYAAPCTBEHHOIO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriryOJIE€HHOTO U3YUYEHUSI XUMUU:



e YCTaHaBIMBAaE€T WMHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUIS W3y4YeHUs B paMKaxX OTAENbHBIX mpoduieii, mnpexycMaTpuBacT
pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJiepKaTeIbHBIM JTUHUSAM/pa3iesiaM Kypca;

e Ja€T IMpUMEPHOE pacmlpeiejeHue Yy4yeOHOro BpPEeMEHH, PEKOMEHIYyeMOTro
JUIS U3YYECHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIENOBATEIbHOCTh H3YUYEHHS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOJMYECKYIO MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yriyOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIbHOM XapaKTEePUCTUKH
IUIAaHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTesibHON
IPOrpamMMBbl CpEIHETro o01ero oOpazoBaHus (JINYHOCTHBIX,
METanpeIMETHBIX, MPEAMETHBIX), @ TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TTO3HABATENbHBIX ~ JACHCTBHIM  00ydYaromerocss IO OCBOCHHIO
COJIepKaHus IpeaMeTa.

[Io BceM Ha3BaHHBIM MO3UIMSAM B IMpOrpamMMme MO XHUMHUH TMPEIyCMOTpEHa
MPEEMCTBEHHOCTh € OOyYe€HHEM XHMMHUM Ha YPOBHE OCHOBHOrO OOIIEro
oOpazoBanms. 3a TmTpemenaMd  YCTAHOBJICHHOW MPOTPAaMMOM 1O  XUMUU
00s13aTeNbHON (MHBApUAHTHON) COCTABIIAIONICH COAEpKaHHs Y4eOHOTrO MpeaMeTra
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BbIOOpa €ro BapUATHUBHOM COCTaBJISIOLIEH,
KOTOpasi JAOJKHA OMPENEsAThCS B COOTBETCTBHMU C HANPABJICHHEM KOHKPETHOI'O
npoduss 00yueHus.

B coorBerctBHUM ¢ KoHuenTtyaidbHbiMU nosiokeHusMu PI'OC COO o
Ha3HAYCHUH MpPEeIMETOB 0a30BOro W yriyOnE€HHOro YpOBHEH B CHCTEME
nuddepeHIupoBaHHOTO OOyYEHHsS HAa YPOBHE CpEeAHEro oOIIero oopa3zoBaHUs
XUMHUSI Ha YpOBHE YINIYOJIEHHOTO U3Yy4YEHUsI HaNpaBJieH Ha pean3aluio
IPEEMCTBEHHOCTH €  MOCJHEIYIOUIMM  JTaloM  TOJYYEHUS  XUMHUYECKOIrO
oOpa3oBaHMsl B paMKax M3yuyeHHUS CIHEHUAIbHBIX €CTECTBEHHO-HAYyYHBIX U
XUMHYECKHUX JUCHUIUIMH B By3aX U OpraHU3AIUSIX CPEeIHEro npogecCHoHaIbHOrO
oOpa3zoBanusi. B 5Toi CBsI3u u3ydeHHE MpeaMera «XUMHUS» OPUEHTUPOBAHO
NPEeUMYIIECTBEHHO Ha pacUIMpeHue U  yrIyOJIeHHEe TEeOpEeTHYEeCKOW U
MPAKTUUECKON MOJTOTOBKU OOYYaroIIMXCsl, BEIOPABIIMX OMPEACIEHHBIN MPOpHIIb
00Oy4eHHs1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIOMIETO MOIyYeHUsI XUMHUYECKOTO
0o0pa3oBaHus B OpraHU3aluax npodeccuoHanbHOro oopazoBanus. Hapsny ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPYeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOl 00pa3oBaTEIBLHON MPOrPaMMBI  CpeHero oOIIero oOpa3oBaHUs
U3y4YCHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO TAaKKe HA pelIeHHe 3a7ad



BOCIUTAHUSA U COLMAIBHOTO PA3BUTHUS OOydarommxcs, Ha (OpMHpPOBAHUE Yy HHX
OOILIEMHTEIUIEKTYaJ IbHBIX YMEHHUH, YMEHUI palMoOHAIM3ali Y4eOHOTO Tpyla U
0000MIEHHBIX  CTIOCOOOB  JIESITENIBHOCTH, WMEIONUX  MEKIUCIUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBngomMu mpeaMera «XUMHUsS» Ha YpOBHE yriayOnE€HHOIO M3y4eHHUs
ABIAIOTCS  yriyOn€HHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumusi». [Ipu onpeneneHuu moaxoa0B K 0TOOpY M CTPYKTYpPHOU
OpraHM3alMi COAEpXkKaHUs 3TUX KypCOB B MpOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuuax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3yUeHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpPraHWYeCKass XUMUS» COCTaBISET COBOKYIHOCTh NPEIMETHBIX 3HAHUK U
YMEHUM, OTHOCAIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHMs IpeaMmeTa. DTa CUCTEMa
3HAHUW TIOJy4aeT OIpEAeIEHHOE TEOPETUUECKOE JONOJHEHHUE, I03BOJISIONIEE
OCO3HAaHHO OCBOWUTH CYIIECTBEHHO OoyblIMii  00BEM  (PAKTOIOTHUECKOTO
maTepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3Y4YEHHs MpeaMmera oOecredyeHa
BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYEHUS O0bEMAa 3HAHUH O XUMHUYECKHX
AJIEMEHTaX U CBOWCTBAaX MX COEAMHEHMI HAa OCHOBE PAaCIIMPEHUS U YIiIyOJieHus
IPEJCTaBICHUA O CTPOEHUM BELIECTBA, XMMHUYECKON CBS3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKIINI, PACCMATPUBAEMBIX C TOUKH 3PEHUS XMMHUYECKONH KUHETUKU
u TepMmoauHamuku. HM3ydenume mnepuonnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMUYECKHX  DJIEMEHTOB  0Oa3upyercds  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O CTPOCHUU aroma. XUMHUYECKas CBSI3b
OOBACHSETCS C TOUKU 3PEHMSI DHEPTrEeTUUECKUX U3MEHEHUH NpU €€ 00pa30BaHUU U
pa3pylLIeHnH, a TaKKe C TOYKHU 3pEHHUS MEeXaHU3MOB e€ oOpa3oBanHus. M3ydeHnue
TUNIOB ~ peakuud  JomojHseTcss  (GopMHpOBaHHMEM  MpEACTaBICHHN 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DJIEKTPOJIU3E PaCIUIaBOB U PACTBOPOB BEIIECTB.
B kypce opraHmdeckoil XMMHHU NPU PACCMOTPEHHU PEAKLIMOHHOW CIOCOOHOCTH
COEIMHEHU yaemnseTcss 0coboe BHUMaHUE BOIIPOcaM 00 3JIEKTPOHHBIX 3PQeKTax,
0 B3aUMHOM BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpXKAaHUE KypCOB XHUMHUU
yriay0inEHHOTO yPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONPEEIEHHOT0 poduis (TaaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep [IONOJHEHHM K o0mel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXKHBIEC MpeaMeThl. Tak, Hampumep,
B COJEpKaHUM MpeaMeTa JJs KJIacCOB XUMHUKO-(PU3ndeckoro mpoduis Oosbiioe
3HaueHue OynyT MMETh 3JIEMEHTHl Y4eOHOro marepuaia no obmei xumuu. llpn
U3y4YEHUU IIpeAMETa B JIAHHOM Cllydae akKIeHT OyneT ciellaH Ha OOILIHOCTb
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUIl B XUMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIsIpHasi Teopus (MOJEKyJsipHas Teopusi B (DU3HKE), 3aKOHBI COXPAaHEHUs



MacCbl M DHEPIWM, 3aKOHbl TEPMOAMHAMUKH, IJIEKTPOIU3d, IMPEACTABICHUSA O
CTPOECHHUU BEILIECTB U APYTOE€.

B TO xe BpeMs B coAepKaHMM IpeaMeTa I KJIACCOB  XMMHKO-
ouosiorudeckoro mpoduisi OOJbIINNA yIaeIbHBIN BeC OyJIeT MMETh OpraHuyYecKas
xumusi. B 3TOM ciydae mpenocTaBisieTcss  BO3MOXKHOCTh i Oosee
O0OCTOSITENIFHOTO ~ PAaCCMOTPEHMsSI XMMHYECKOW OpraHuM3alud  KIETKH  Kak
OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOpPOHl BXOIAT, K MpUMEpPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIHIbL, OENKH, YIJIEBOABI, HYKJIECHHOBBIC
KHCIJIOTBI U apyrue. IIpu 3TOoM 3HaHMS O COCTaBe M CBOMCTBAX IIPENCTABUTEIICH
OCHOBHBIX KJIaCCOB OPIraHMYECKUX BEIIECTB CIIY)KaT OCHOBOW JUIs H3Y4YEHUS
CYILIIHOCTHU MPOLECCOB (POTOCUHTE3A, JbIXaHUS, MUIIEBAPECHUS.

B mnnane ¢QopmupoBaHUs OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHUS
oOLIeHayYHBIX METOOB IMO3HAHUS U ONbITa IPAKTUYECKOT0 NPUMEHEHHNS Hay4YHbIX
3HAaHUW H3y4yeHHe npeamera «XuMus» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C YYEOHBIMH MpEeAMETaMH, BXOISIIMMHU B COCTaB
npeaMeTHbIx obnactedt «EctecTBeHHO-HayuHble TpeaMeThl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEPATypay.

ITpu wn3yueHun ydeOHOro mnpeamera «XUMHUS» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeJHEro ooiiero oOpa3zoBaHus (Ha 0a30BOM
YpOBHE), 3a7jaueli MepBOCTENIEHHON 3HAYMMOCTH SIBIsieTCSl (POpMHpOBAHHE OCHOB
HAyKM XHMHUU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYpHI. Pemienne
TOM 3aJaud Ha yrayOJa€HHOM YpOBHE M3y4Y€HHUs IMIpeIMeTa IpearnoJaract
peanu3annio TaKuX LeJel, Kak:

o (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUW IIPUPOJIBI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAyllell ponu B oOecrnedeHuH
YCTOMYMBOTO  pa3BUTHsI  YEJIOBEUECTBA: B  PEUIEHMH  MpoOJem
HKOJIOTUYECKOM, IHEPTeTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX MCTOYHUKOB YHEPIUH, B
o0ecreYeHny PalroOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTYypbl UEIOBEKa, & TAKXKE SKOJIOIMYECKU
000CHOBaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHON CPENE;

e OCBOCHME CHUCTEMBl 3HAHHM, JIEKAIIMX B OCHOBE XHWMHUYECKOM
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHATUM, 3aKOHOB W TEOPUHM XHMHH, COBPEMEHHBIX IIPEICTaBICHUN O
CTPOCHHM BEIIECTBA HAa pas3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TE€PMOAMHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHWsS XMMWYECKUX PEAaKUHH, O



XUMHYECKOM PaBHOBECHHU, PACTBOPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTRA;

dbopmupoBaHue y O0yJaroIIXCst OCO3HAHHOTO MOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYECKUX 3HAHUU Ui OOBSCHCHHS
KJIFOYEBBIX HJACH M MPOOJieM COBPEMEHHOW XHUMUH, IJii OOBSICHEHUS U
IIPOTHO3HPOBAHUS SIBJICHUW, UMEIONINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHHS,
aHaJIN3a ¥ OIICHKH C MO3UINI SKOJIOTMYECKON O€30MaCHOCTH MOCIICACTBUAN
OBITOBOM W TPOW3BOACTBEHHOW JIEATEIBHOCTH YEIOBEKa, CBS3aHHON C
XUMHUYECKHM  TIPOM3BOJCTBOM, HCIOJB30BAHUEM U  IMepepabOTKOM
BEIIICCTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METoJaX  IO3HaHWS,
HEOOXOJUMBIX JJIi TPUOOPETCHUS YMEHUW OPUEHTHPOBATHCS B MHUPE
BEIICCTB U OOBSCHCHUS XUMHUCCKUX SIBIICHUH, HMMEIOUIMX MECTO B
IIPHUPOJIC, B IPAKTUYECKOU JISATEITHHOCTH M MTOBCEIHCBHOMN YKH3HH.

B mnnane peanu3anuu MepBOOYEPETHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIMX
(GYHKIUI 1ETOCTHOW CHCTEMBI CpelHero o0Iiero oOpa3oBaHHs MPH U3YUYECHUU
npeamera «XuMHs» Ha  yriyOJI€HHOM YpOBHE 0COOYI0  aKTyaJbHOCTh
nproOpeTaroT Takue LEeNH U 33/1a49H, KaK:

BOCIIUTAaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN TPHUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUECTBA B 00JIACTH TEOPETUYECKUX U
MPUKIIAIHBIX HUCCIAEOBAHUM B XUMHUH, (POPMHUPOBAHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

pa3BUTHE MMO3HABATEIbHBIX NHTEPECOB, NHTEJUIEKTYAJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O0O0ydJaronuxcsi, (GOpMHUPOBaHHWE Yy HHUX CO3HATEIHLHOIO
OTHOIIIEHUS K CaMOOOpa30BaHHUIO W HEMPEPHIBHOMY OOpPa30BAaHUIO Kak
YCJIOBHIO YCTIEITHOM NPO(EeCCHOHATBHOM U O0IIECTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
37I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJOIOIL30BaAHUS,
Pa3BUTHE DKOJIOTHYECKON KYJIBTYPBhI, TPUOOPETEHUE OMBITA OOIIECTBEHHO-
MOJIC3HOM KOJOTMYECKOM NESITCIbHOCTH.

OO111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JJIsl U3YUYEHUS! XUMHUH HA YTIIyOJIEHHOM
YpPOBHE CpeaHero obdiero oOpaszoBaHus, coctaBiuser 204 yacos: B 10 kmacce —
102 gaca (3 yaca B Heneno), B 11 kitacce — 102 yaca (3 yaca B Hefienio).



COJAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'TAHNYECKASA XUMUA

Teopernvyeckue 0CHOBbI OPraHUYECKON XMMMH.

[IpenMer W 3HAYCHHE OPraHUYECKOM XUMHUH, NPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COEAUHEHUIA.

OJNEeKTPOHHOE CTPOEHHE aToMa YIJepofa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTHM aroMa yriepoaa. XUMHUYECKas CBA3b B
OpraHUYEeCKUX COEAMHEHUsX. Tumbl TrUOpUAM3AIMU aTOMHBIX oOpOuTanen
yriepoja. Mexanu3mbl 00pa3oBaHMsl KOBAJIEHTHOM CBsI3M (OOMEHHBIA M TOHOPHO-
aKuenTopHbli). Tumbl TepeKkphBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3U.
OpunapHasi, JBOMHAs U TpoiHasa cBsA3b. CIOCOOBI pa3pbiBa CBsI3€d B MOJIEKyJax
oprannueckux BemiecTB. [loHsitue o cBOOOgHOM panukane, Hykiaeoduiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OpTraHMYECKUX COEAMHEHUW. MONeKynspHble H  CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (GOpMyJbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHa,
ckenerHass. M3omepus. Buabsl u30Mepun: CTpyKTypHas, HOPOCTPAHCTBEHHAs.
DOneKkTpoHHbIE YQPEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHIYKTUBHBINA
U Me30MEepHBI 3 HEKTHI).

[IpencraBienne o kinaccupukalumum oOpraHndeckux BemiecTB. [lonsTue o
dbyHkunoHaabHOM rpynmne. 'omonorus. 'omonoruueckue psiabl. CucremaTuyeckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

Oco0eHHoCcTH U KiIacCU(PHKAIMSA OpPraHUYECKuX peakuuid. OKUCIAUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Yy4YEHUs BELIECTB W MX MPEBPALLCHHIA:
O3HAaKOMJIEHME ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPraHWYECKUX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOYyriIMBaHUE W TOPEHHE), KOHCTPYUPOBAHUE MOJENEH MOJEKYII
OpraHUYECKUX BEILECTB.

YriaeBoaopoasnl.

Ankanbl. 'omosiornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKaHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHMs, HUKIU3ALMY, TUPOJIN3a, KPEKUHTra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEAKIMI paJuKaIbHOIO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmysa, HOMEHKIAaTypa U uzomepus. OcobeHHOCTH
CTPOCHHS W XUMHYECKHX CBOMCTB MajblX (ILHUKJIOMNPOMNAH, IUKIOOyTaH) U
OOBIUHBIX (IIUKJIOTIEHTAH, ITUKJIOTeKCaH) MUKIoaNKaHOB. CrocoObl MOMydyeHus u
MIPUMEHEHUE LUKIIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii ankeHoB, odmias (Gpopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE ¥ IMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKEHOB, Sp°-
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHUMUYECKUE CBOWCTBA: PEAKIUU IPUCOCIUHEHUS, 3aMEUIEHUS B O-IIOJOKECHHE
IpyU JBOMHOM CBSI3M, MOJMMeEpHU3auuu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIEC peaky Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYyUEHUS! U IPUMEHEHHE
AJIKEHOB.

Anxaauensl. Knaccudukanus aakaaueHoB (CONpsiKEHHbIE, N30JIMPOBAHHEIE,
Kymynuposanuwle). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepuzanus
conpsuKEHHBIX TUeHOB. CrocoObl MOTy4YeHNs U TPUMEHEHNE aJlKaJIueHOB.

Anxunsl. 'oMonorudeckuil psii alkuHOB, 001mas Gopmysia, HOMEHKIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKWHOB, Sp-
ruOpuau3aiys aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aIKHUHOB.
XUMUYECKHE  CBOMCTBA:  pEAKUMHM  MPUCOCIUHEHMS, JUMEPU3ALMU U
TpUMEPHU3ALNHU, OKUCICHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIIMX KOHLEBYIO
TpOMHYIO CBs3b. KauecTBeHHBIE peakiiuu Ha TPOHYIO CBsI3b. CIIOCOOBI MOMTYYEeHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriaeBoJOpo bl (apeHsbl). ['omMosiorMueckuil psij apeHoB,
oOmras popmysa, HOMEHKIATYpa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OcH30Ma. (DU3NYECKHe CBOWCTBA apEeHOB. XUMHUYECKUE
cBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIINU 3aMEeIleHUsI B OEH30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM pPaAuKaJle, PEAKUUH NPUCOEAUHEHHUs, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIONIEM JEUCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE Ha MpUMEpe aJKWJIbHBIX PAIUKaIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIMbl, aTOMOB TajoreHoB. OcoOEHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanus ctuposia. CrnocoObl NOIyYeHUS U
MPUMEHEHUE apOMATHYECKHUX YIJIEBOJIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KamMeHHbI# yronas u mpoAyKTsl ero nepepadorku. Crnocodsl nepepadoTku HedTu:



NEPErOHKa, KPEKUHT (TePMHYECKHUM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoayxTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOECHUE TaJOT€HIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TaJloT€éHa Ha THAPOKCOTPYIIy, HUTPOrpyINIy, LHaHOTPYIILY,
amMuHorpynmy. JleiictBue Ha TaJOreHNPOM3BOAHBIE BOJAHOIO U  CIHUPTOBOTO
pactBopa wWIENoUn. B3auMoaelCcTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METAJIIO0PTaHUYECKUX COETMHEHUSIX. Hcnonp3oBanue
raJJOT€HIIPOM3BOJHBIX  YIJIEBOAOPOJOB B OBITY, TEXHUKE U TIpU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MPEBpallCHU:
u3ydeHrne (PU3MUECKUX CBOMCTB yIJIEBOJAOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJOpOAOB Pa3IUYHBIX KiIaccoB (0OecuBEYMBAHUE OPOMHON WM
MOJIHOM BOJBI, pacTBOpa IME€pMaHIraHaTa Kajus, B3aUMOJACHCTBHUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKeHHE
yriaepoAa M BOJAOPOJAa B OPTraHWYECKUX BEIIECTBAX, IOJy4YCHHE OSTUJICHA H
U3y4YEeHHE €ro CBOWCTB, o3HaKoMiieHHe ¢ Kosuekuusmu «Hedte» u «Yromey, ¢
oOpa3uamMu IUTACTMAcC, KaydyyKOB U DPE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIEBOIOPOAOB U TAJIOTEHIPOU3BOAHBIX YIJIEBOAOPOIOB.

Kucsiopoacoaep:xaimue oprannyeckue coeinHeHN .

[Ipenensuble omHOoaTOMHBbIE CcHUPThL. CTpoeHHE MOJIEKyn (Ha MpuMepe
MeTaHoJa W 3TaHoya). ['oMosiornueckuil pszn, oOwmas Qopmyna, U30MeEpuUs,
HOMEHKJIaTypa U Kilaccuukanmus. Dusnueckue CBONCTBA  MPEIENIbHBIX
OJIHOATOMHBIX CHHUPTOB. BoOOOponIHBIE CBSI3U MEXIYy MOJIEKYJaMH CIIHPTOB.
XVWMUYECKUE CBOMCTBA: pEaKUMUU 3aMEIIEHUs, JAETUApATaIliH, OKHUCICHHUS,
B3aMMOJICHCTBHE C  OpPraHMYECKUMHU W  HEOPTaHWYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakysi Ha OAHOATOMHBIE CIUPTHI. JlelficTBUE 3TaHOJIa U METAHOIIA
Ha opraHu3M ueioBeka. CrocoObl NOJY4YEHUS U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie adupsl, HOMeHKIaTYpa U m3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHoOroaroMHple CIUPTHI — ATUJIEHIJIMKOIb WU IMLEepuH. Dusndeckue U
XMMHMUYECKHUE CBOMCTBA: PEAKLUHU 3aMELICHMSI, B3aUMOJICHCTBUE C OPraHMYECKUMHU
U HEOPraHMYECKMMHU KHCIOTAMH, KAueCTBEHHAs pEakiusi Ha MHOTOaTOMHBIC
cnupthl. [IpencraBnenne o MexaHu3Me peakiuil HyKJICOPHIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m 4enoBeka. C(CrnocoObl NOJy4YeHUST W NPUMEHEHHE
MHOT'OaTOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJIEKYNbl, B3aUMHOE BIUSHUE TUAPOKCOTPYIIIBI HU
OenszonpHOTO sAapa. Pusmyeckue cBorcTBa (PeHosa. OCOOCHHOCTH XUMHYECKHX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHomna.
Crioco0OblI osTydeHus: U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHble COETUHEHHS — albAETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynmbl. ['OMosIorHYecKue psiibl anbJIEruI0B U KETOHOB, 00Ias
dopMyna, m3oMepuss U HOMEHKiIaTypa. PU3NYecKue CBOMCTBA aJbJETHJIOB U
KETOHOB. XMMHYECKHE CBOMCTBA  @IbJETMAOB M  KETOHOB:  pEaKUUHU
npucoeauHenns. OKHCIIEHHE albJeru0B, KAUECTBEHHBIE PEAKLIMHA HA aJIbJICTUIbI.
Crioco0b!I OJTy4eHHUsl U IPUMEHEHUE AlIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE NIpEENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndyecKkue CBOMCTBa
OJIHOOCHOBHBIX IMpENeIbHBIX KApOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKyJ1aMH KapOOHOBBIX KHCIIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJHOIO paauKaa.
Oco0OeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsATHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPEACIbHBIX W apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAs, MaJbMUTHUHOBAsA, OJEUHOBAs, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJyUEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psin, obmas (popmyrna, uzoMepus u
HOMEHKJIATypa. DHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, puU3nyecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCJION M 1eNo4HoM cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPHKALIUX OCTATKU
HEIPENENbHBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpI1a KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JEHCTBHE.

OOwas xapakTepucTika yriaeBoaoB. Kinaccudukanus yriesogaoB (MOHO-, A1-
U rnonucaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pyKTO3a, Tajakro3a, puodosa,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHUMHUYECKUE CBOMCTBA IIIOKO3bI: PEAKIUU C yYaCTUEM CIIMPTOBBIX U AlbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHneHue TrOKo3bl, €€
3HAUEHUE B JKU3HENEATEIBHOCTH OpraHusMa. Jlucaxapuipsl: caxaposa, MajabTo3a U
naxkTo3a. BoccTaHaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME aucaxapuabl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHenue. [lonucaxapuasl: kpaxmad,
[NIMKOTeH M 1esunoiio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
nesnonao3el.  dusnyeckre CBOMCTBA KpaxMmaia M LEJUIH0JI03bl. XUMHUYECKHE
CBOICTBA KpaxmaJsa: T'MJApOJIU3, Ka4eCTBEHHAsl peakuus C HOAOM. XUMHUYECKHE
CBOICTBA LIEJUIIOJIO3bI: THAPOJNU3, MoJydeHHue 3¢upoB ueuitonosbl. [lonarue o0
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMUYHBIX CIUPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TUJIOBOTO CHUPTA B AJIBACTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA AUXPOMATOM Kajusi (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KAUYECTBEHHbIE PEAKIMM Ha albAeruipl (C TUIPOKCHUAOM
muammuncepeOpa(l) u  rumpokcuaom  menu(Il)), peaknus raWnepuHa
ruapokcuiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJIEUCTBUE pacTBOpa TUIIOKO3bI ¢ ruapokcuaom meau(ll), Bzaumoneincreue
KpaxMaJjila ¢ MOJIOM, PEIICHUE JKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «CHupThl U
benonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBDY.

A3o0Tcoaep:Kkaliue OpraHn4ecKue coeJUHEeHH .

AMWHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anudaTUyeckue ¢ apoMaTHYECKUE; TIEepBUYHbIE, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Moliekys, oOmas (popmyia, u3oMepus, HOMEHKIATypa U (HU3NUYECKUe
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENb AaMUHOB apoMarhyeckoro psaa. CrpoeHue
aHwiIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJsie aHuiuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIydeHUs] W TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHunImHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u uzomepus. OTAeabHbIE PEICTABUTENH O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @Du3nueckue CBOWCTBA AMUHOKMCIOT.
XWMHYECKHE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEPHBIX  OPTaHHUYECKHUX
COCIMHECHHM, pEeaKIusl TMOJIUKOHACHCAINN, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHUE aMUHOKUCIOT. CUHTE3 ¥ TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAsA U TPETUYHAS
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJW3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCIEpUMEHTAJIbHBIE METOJbl W3YyYEHHUS BEUIECTB W HMX MPEBpACHUN:
pacTBopeHre O€NKOB B BOJIE, JCHATypalusi OCJKOB NpU HAarpeBaHUH, I[BETHHIC
peakuuu Ha O€JIKM, peIIeHWe SKCHePUMEHTAIbHbIX 3aJa4 [0 TeMaMm
«A3zoTcoaepxamue OPTraHUYECKUe COCIMHEHUS» U «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUID.

BricoKOMOJIEKYISIPHBbIE COCIUHEHMUS.

OCHOBHBIE TOHSTUS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALIUH, CPEIHSS MOJEKYJISIpHAs



macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJAPHBIX COCAMHEHUNH —
NOJIUMEPU3AITUS U TOJIUKOHICHCAIHSL.

[Tonmumepubie wmartepuanbl. [lmactmacchl  (MOMUATHIICH, TOJMIIPOIUIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THiInU3anus U nepepadoTka MiacTUKa.

DnacTomepsl: HaTypaJbHbIN Kay4yK, CUHTETUYECKUE Kay4qyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonoxkHna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUe (KalpoH U JIaBCaH).

[Tonumepsl CIEUATBHOTO Ha3HAYCHUS (Teduion, KeBJIap,
3IIEKTPONPOBOIALINE MTOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKClepUMEHTAIbHBIE METOABbl H3Y4YEHHs] BEIIECTB M WX MpPEBpalleHU:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTANbHBIX 3amad 1o TeMme «Pacno3HaBaHue
IUTACTMACC ¥ BOJIOKOH.

Pacuérnbie 3anaun.

Haxoxzaenne MonekynsapHOW (QOpMyJbI OPraHUYECKOTO COEIUHEHUS II0
MacCOBbIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaXOXJECHUE
MOJIEKYJISIpHON  (pOpMYJIBI OPraHMYECKOr0 COEIWHEeHHS 1Mo Macce (00bEMYy)
IPOAYKTOB CrOpaHMsi, MO KOJUYECTBY BellecTBa (Macce, 00BEMY) MPOIYKTOB
peaKuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIICHHUE CTPYKTYPHOU (POPMYIIBI
OpPraHUYECKOTO BEIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WJIM CIIOCOOOB
MOJIyYeHUs, ONpEe/eNieHue JOJM BBIXOJA MPOJAYKTa PEAKUUU OT TEOPETUYECKU
BO3MOYHOTO.

MesxnpenMeTHbIE CBA3H.

Peanm3zanns MexXnpeIMETHBIX CBA3EH IIPU NU3YYEHUH OPTaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTECTBEHHO-
HAyYHbIX TIOHSATHH, TaKk W TOHATUM, MPHUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOT'O IIKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE TIOHATHA: SIBICHUE, HAYYHBINA (haKT, TUIOTE3a,
TEOpus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukaius, HaOIIOJIEHUE, H3MEpEHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OdJIEKTPOH, TMPOTOH, HEUTPOH, MOJIEKYJa,
HEPreTUYECKU YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHUS, CKOPOCTh, SHEPTHUA,
Macca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadoIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA M TeTepOTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,



doTrocuHTE3, IbIXaHWE, OEJKW, YTICBOIBI, JKUPBI, HYKJICHHOBBIC KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIaeMbIe, TOILUIUBO.

TexHomorus: mNUIIEBBIE TMPOAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI XUMMHH.

Atom. CocTaB aTOMHBIX siaep. XUMuUdeckuid anemeHt. M3oronsl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE YHCJIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukaius XuMUYECKUX JIEMEHTOB (S-, p-,
d-, f-smementnl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DneKTpOoHHBIC KOH(DHUTYypaIy aTOMOB 3JIEMEHTOB MEPBOTO—YETBEPTOTO MEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, 3JIEKTPOHHBIC KOH(DUTYpaIiii MOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnognueckuil 3akoH U [lepuoanyeckas cucremMa XMMHUYECKUX AJIEMEHTOB
JI.1. MengneneeBa. Csi3pb nepHOAUYECKOTO 3akoHa U Ileproandeckoil CUCTEMBI
XAMHUYECKUX DJJIEMEHTOB C COBPEMEHHOM TEOPUEHW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
INPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynnaM ¢ IepuoAaM. 3HayEHUe
nepuoauueckoro 3akona /[.1. Menneneesa.

XuMH4YECKasi CBS3b. BHUIBI XMMHYECKOM CBS3U: KOBAJECHTHAsl, WOHHAas,
MeTayuimdeckas. MexaHu3mMbl 00pa30oBaHUS KOBAJICHTHON CBS3W: OOMEHHBIA W
JOHOPHO-AKLENTOPHBIN. JHEPrus U IJIMHA CBsA3U. [10NspHOCTH, HAITPABIEHHOCTD U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBszu. BogoponHas CBs3b.
MexMONEKYIISIPHBIE B3aUMOIEHCTBHUS.

BaneHTHOCT, M BaJICHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpPEe COEAUHEHU
AJIIEMEHTOB BTOPOTO MEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHEHUsIX. COCTaB KOMILIEKCHOIO MOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUM.
[IoHATHE O KOOPAMHAMOHHON XUMHH.

BemectBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTpOCHMS.  THIIbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonarue o nucnepcHsix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMJIHBIX pacTBopax. CrnocoObl BBIpaXEHHUs KOHIIEHTPAIMH PaCTBOPOB:
MaccoBasi J0JIs BELIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpauusa. Hacelennsie n
HEHACBILLIEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucraninoruaparsl.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaIbHBIC
HAa3BaHMs OTIAEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakinii B HEOPraHMYECKOW U OpPTaHUYEeCKOM
XUMUHU. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
DHEPTUU MPU XUMHUYECKUX peakuusx. TemnoBble 3((PEeKTh XUMUUYECKUX PEaKIUu.
TepMOXUMHUYECKUE YPABHEHNS.

CKOpOCTh XMMHUECKON peakinu, €€ 3aBUCUMOCTh OT Pa3iHyYHbIX (DaKTOPOB.
['oMoreHHbI€ 1 reTeporeHHsie peakuuu. Katanus u katanu3aTtopsl.

OOpatumble U HeOOpaTUMbIE peakuu. XUMHUUYecKoe paBHoBecre. KoHcTanTa
XUMHYECKOro paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJIECHNUE U KOHIIEHTPALMU BEIECTB, YYAaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Dnektponutuueckas aucconanus. CuibHble W CJa0ble  3JIEKTPOIUTHI.
Crenenp auccounanuu. Cpela BOIHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpalbHasd,
niesioyHasi. Bomopoaneiii nmokaszarens (pH) pactBopa. ['maponus coneit. Peakuuun
MOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
OkucnIuTEN, W BOCCTAHOBUTENb. [IpolECChl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxueiilye OKHCIUTENW W BOCCTAHOBUTENW. MeETOA 3JIEKTPOHHOTO OanaHca.
DNEeKTpOJIU3 pacTBOPOB U PaCILJIABOB BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHs BEIIECTB M HX MPEBpAIICHUIL:
pa3loKEeHHEe TNEPOKCHIAa BOAOPOJA B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAJUIMYECKUX PEHIETOK, IPOBEICHNUE peaKIMii MIOHHOTO 0OMEHa, OIpeesIeHHE
CpeAbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMUSHUS PAZTUUHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKOW pEaKIMH U TOJOXKEHHE XHUMHYECKOTO
PaBHOBECHSL.

Heopranuuyeckasi xumusi.

[lonoxxenne HemeTtamioB B Ilepuogmyeckoid CUCTEME  XUMHUYECKUX
anemenToB J[.M. MenneneeBa n 0cOOEHHOCTH CTpOeHHUs WX aToMoB. Dusnueckue
CBOMCTBa HEMETAJJIOB. AJTOTPOIUS HEMETAJUIOB (Ha MPUMEPE KUCIOPOa, CEpPHI,
docdopa u yraeposaa).

Bonopon. Ilonydyenue, ¢usnueckue U XMMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMA W HEMETAJUJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. ['MIOpupsl.
TOnIMBHBIE AIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crnocoObl MONy4eHUs, PU3NYECKUE U
XMMHUYECKUE CBOMCTBA. | aloreHOBOAOpOIbl. BaxkHenmMe KUCIOPOACOAEPKAIIUE
COEIMHEHMsI rajoreHoB. JlabopaTopHble U MPOMBIIIIIEHHBIE CIIOCOOBI MOTYYEHUs
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEIUHEHHUI.



Kucnopon, o3on. JlabopaTopHble ¥ TPOMBINIIEHHBIE CIOCOOBI MONYYCHUS
kuciopoaa. OuU3NUeCKUe U XUMUYECKUE CBOICTBA M MPUMEHEHUE KHUCIOpOJa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mOpupoAe, CIOCOObI MOJYy4YeHHS, (PU3MUECKHE WU
xummudeckue cBoicta. CepoBogopona, cyiabbuasl. Oxcupn cepbi(IV), oxcun
cepol(VI). CepHucras u cepHas KUCIOTHI U uX conr. OCOOEHHOCTH CBOWCTB
CepHOU KUCIOTHL. [IpruMeHenune ceprl U €€ COCTMHEHHM.

A3zor. HaxoxneHue B mpupojie, CHocoObl MNOJdyuYeHUs, (puanyeckue u
XUMHYECKUE CBOMCTBA. AMMHaK, HUTpUAbl. OKCHAbI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U X coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
U €r0 COeAMHEHUN. A30THBIE YTOOpEHHUS.

®ochop. Haxoxnenwe B mpupome, CrnocoObl MOTydeHUs, (HU3UIECKUE U
xumuueckue cBorctBa. Dochuast u pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenuneHuit. dDochopHbie
yA0OpeHwUsI.

Yrnepon, HaxoXJAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE  MOIU(HUKAIUN.
dusnueckne W XUMHYECKHE CBOWMCTBA TMPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yriepoaoMm. Oxcup yriaepona(ll), oxcun yraepona(IV), yrompHas kuciora u eé
coJid. AKTHUBUPOBAHHBIA yroib, aacopouus. dymiepensl, rpadeH, yriepoaHbie
HaHOTPYyOKHU. [IprMeHeHne MpOCTHIX BEMIECTB, OOPa30BAHHBIX YTIEPOJOM, U €ro
COEAUHEHNM.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MoydeHus, Gu3nuecKkue u
xummudeckue cporcta. Oxcupn kpemuus(IV), kpeMHueBas KHUCIOTa, CHIJIUKATHI.
[IpuMeHeHne KpeMHUs U ero coennHeHui. CTeKI0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne metamioB B [leprnoanyeckoil cuCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
busnueckue cBolicTBa MeTauioB. [IpuMeHeHHEe MeTauioB B OBITY M TEXHHKE.
CmuiaBel METAIIIOB.

ONEeKTPOXUMHUUYECKUN psAl HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYCHHUS METAJLJIOB: TUAPOMETAILTYPrusl, MUPOMETAITYPrusi,
anekTpometaiutyprusi. [lonsatue o xopposuum MetamuioB. CrocoOBbI 3alUTHl OT
KOPPO3UHU.

O6mast xapakrepuctuka MertamioB [A-rpynmnsl [lepuonnueckoir cucTeMsl
XUMUYECKUX OJJeMeHTOB. Hatpwii u kamuii: monydeHue, Qusudeckue
XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

O6mas xapakrepuctuka metamuioB IIA-rpynmnel I[lepuoandeckoit CUCTEMBI
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJblMi: mosiydeHue, (U3HYECKUue U
XUMHAYECKUE CBOMCTBA, MPHUMEHEHUE IPOCTBIX BEIIECTB M HX COEAUHEHUM.
XKécTrkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUSI.



AOMUHMI: TTOTy4YeHne, Pu3ndecKkne 1 XUMUYECKUE CBONCTBA, MPUMEHCHHE
IPOCTOTO BEIIEeCTBAa W €ro coenvHeHud. AmQoTepHbIe CBONCTBA OKCHAA U
TUJPOKCUJIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI AIFOMUHUSI.

OO6mass  xapakTepucThka MeTauioB 1oOouHblx mnoarpynn  (b-rpymnm)
[leproguyeckor CUCTEMbl XUMHUYECKHUX AJIEMEHTOB.

du3nyecKkue U XMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. Okcuabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMeHeHne Xpoma.

@u3znyeckue W XMMHYECKHE CBOMCTBA MApraHla M €ro COEIUHEHUI.
Baxueiimme coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) w
mapranua(VII). IlepmManranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckue U XUMHYECKHUE CBOMCTBA JKeJie3a W ero coeauHeHuil. OKCHUIIbI,
ruapokcubsl U conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Kene3a
Y €ro CIUIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeanHenui. [lomyueHnue u
MPUMEHEHUE MEJIU U €€ COCAUHEHUM.

[{uak: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOWCTBA. AMQOTEpHBIE
CBOWCTBA OKCHJIA Y THAPOKCHUA [IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne
LIMHKA U €r0 COCINHECHUI.

DKCIIepUMEHTAJIbHBIE METOJbl H3YyYE€HHUS BEHIECTB W MX MPEBpAICHUN:
u3ydeHue oOpasloB HEMETAIIOB, TOpeHHe cepbl, docdopa, xkene3a, MarHus B
KHUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIEUCTBUE
HICJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIIOB C BOJOM (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJCHCTBUE IIMHKA M eje3a C PacTBOPAMH KHCIOT U
1ie04Yeld, KaueCTBEHHbIE PEAKI[MM Ha HEOPTAaHMYECKUE aHUOHBI, KATUOH BOJIOPO/ia
U KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUIAPOKCUIOB AOMUHHUS U IHUHKA C
pacTBOpaMH KHUCJIOT U LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEMaM
«T"anorensn», «Cepa u €€ coequHeHUs», «A30T U (Hochop U UX COECTUHEHUN,
«MerTapl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecniedeHnr yCTOWYMBOTO pa3BUTHS yenoBeuecTBa. [lonstue
O HAy4YHbIX METOJAax IIO3HAHUA W METOAOJOTHH HAYYHOTO MCCIEAOBAHUA.
HayuHble npuHIMIBI OpraHu3auuy XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIOCOOBI MOMYYEHUS BAKHEUININX BEIIECTB (HA MpUMEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOU KHUCIOTHI, MeTaHoa). [IpoMBINIIICHHBIE CTIOCOOBI MOTYYEHUS METAILIOB U
CIJIABOB. XMMMUYECKOE 3arpsi3HCHUE OKPYKAIOWIEW CpPEeAbl U €ro IMOCIEACTBHUS.
Ponb xumuu B o6ecriedeHuu 3HePreTHYecKoil 0e30MacHOCTH.

Xumus MW 3I0pOBbE UesoBeKka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX TpenapaToB. Poib XMMUU B pa3BUTUH MEAUIUHBI.



XWMHS THIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE N00aBku. Pons xumuu B
obecrieueHn MUIIEBON 0€30MacHOCTH.

Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumms. [IpaBuia
0e30MacHOr0 MCIHOJIb30BaHUSl MpenapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN
KU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XUMHS B CEIbCKOM X03siicTBe. OpraHndyecKkue U MUHEpaibHbIe YAOOPEHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MATEPHUAJIbl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuainsl s 351ekTpoHukd. HanotexHonoruu.

Pacuérnblie 3anaumn.

Pacuértel: maccel BemecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJIHYECTBY
BEIIECTBA, Macce WU OOBEMY OJIHOIO W3 YYACTBYIOIIMX B PEAKIMU BEIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEaKIMH, €CIH OJIHO U3
BEIIIECTB HMMEET MpUMecH, Macchl (00BEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa
peaKiuu, €cCiIM OJHO M3 BEIIEeCTB JaHO B BHUJAE pacTBOpa C OMNPEACIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJH H MOJISIPHOU
KOHIICHTPAIlMM BEIIECTBA B pPAacTBOpEe, MOJIM BBIXOAA MPOAYKTa PpPEaKUHUH OT
TEOPETUYECKH BO3MOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpeIMETHBIX CBsi3ed MNpU  HM3yuYEeHUH OOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce ocyliecTBIseTCA 4yepe3 UCIOIb30BaHUE Kak
001X €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATHUH, MPUHATHIX B OTJEIbHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHSATHUS: SBJICHUE, HAYYHBIN (PaKT, TUTIOTE3a,
TeOpwsl, 3aKOH, aHAJIN3, CUHTE3, KIACCH(PUKAIMS, MEPUOIUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJIEIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAAMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHHE BEIIECTBA, HUACAIBHBIA Ta3,
bu3HYecKue BEIMYUHBI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorus: kieTka, opraHusm, 3KOcUcTeMa, Onocdepa, MeTaboau3M, MaKpo-
U MUKPODJIEMEHTBI, O€JIKH, KUPbI, YTIIEBObl, HyKJICMHOBBIE KUCIOThI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK PHEPTUH B IKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
peCypCHlI.

TexHonorus: XUMUYECKasi MTPOMBIILIEHHOCTb, METAJUIYPIHsi, CTPOUTENIbHBIE
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIILICHHOCTD,
dbapmarneBTHUECKAS MIPOMBIIICHHOCTb, MPOU3BOJICTBO KOCMETHUYECKUX



npemaaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCPHUAJIOB, OJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XUMHNU
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMETa «XHUMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIONIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmMMUCS POCCUUCKOW TpakIaHCKOW HWIACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHUI0; TOTOBHOCTh M CIIOCOOHOCTh OOyYarouMxcsi pPyKOBOACTBOBATHCA
OPUHATBIMM B OOIIECTBE IMpaBUJaMM © HOPMaMu T[OBEJEHHUS; HaJIU4He
MIPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTh CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBL.

JIndHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD)»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OMBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJaroumxcs B Ipolecce peaim3alui o0pa3oBaTeIbHON NeITeTbHOCTH.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA IpeaMeTa «XUMHUSD)»  OTPAKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyarommxcsi B MpoIlecce peanu3aiui o0pa3oBaTeNbHON AESATENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBQXEHUSI K 3aKOHY U IIPABOIIOPSIKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NPaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATENBHOCTA IPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4Y€OHBIX W MO3HABATENIBHBIX 3a7a4, BHITIOJIHCHUH
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M MPUHUMAThb MOTHUBBI, HAMEPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEOAUIO
OTEYECTBEHHOW XUMMUH;

YBaXEHUSI K MPOLEcCy TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHHUSI TOTO, YTO JaHHbIE HAYKH €CThb PE3yJbTar
JUTMTCIIbHBIX ~ HAOMIOJEHNH, KPOMOTIUBBIX  OKCIEPUMEHTAIBHBIX  IOWCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;



UHTEpeca M TIO3HABATEIbHBIX MOTHBOB B TOJYYEHHU M TOCIEIYIOIIEM
aHaim3e MHPOpPMAIMH O MEePEAOBhIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUU, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSIMH,
¥ IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

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

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NMOHMMAaHUSA [EHHOCTEH 3I0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY H
NICUXUYECKOMY 3/I0POBBIO;

coOIoACHMsI TpaBWJI OE30MacHOr0 OOpalleHUs] C BELIECTBAaMH B OBITY,
IIOBCETHEBHOM KU3HU, B TPYIOBOM JEATEIBHOCTH;

NMOHMMAaHUSA [EHHOCTH TIPaBWJI HWHAMBHIYyAIbHOTO ¥  KOJUIGKTHBHOTO
0€301acHOTO MOBEICHUS B CUTYAIUSIX, YTPOXKAIOIINX 30OPOBBIO U )KU3HU JIFOJICH;

OCO3HAHHUS TOCIEACTBUN U HENPUSTHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KypeHHs1);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHKAaTHBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEI0BaTEIbCKOM
JESTEIIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JIPYTrUX BHIAX
JESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIIEHUH NPAKTHUYECKUX 3a]ad
COIMATTLHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY HM3YUYCHHIO MPOPECCHI Pa3TUIHOTO POja, B TOM
YHClie HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUU;

YBa)XEHUS K TPYJLy, JIOASIM TPyia U pe3yiabTaTaM TPYAOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY HWHAMBHUAYAJIbHOH TPAaEKTOPHUH
oOpazoBaHusi, Oynymied npodeccuu U pealu3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U
noTpebHOCTeH 0011IecTBa;

6) 3K0/10rMYeCcKOr0 BOCIMTAHHUS:

IKOJIOTUYECKU IIEIeCO00Pa3HOr0 OTHOMICHUS K MPHPOJE KaK HCTOYHHKY
CYILIECTBOBAHUS KU3HH Ha 3eMIIe;

MOHMMAaHUA TJI00aTBbHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIHSHUS
HKOHOMHUYECKHUX MPOLIECCOB Ha COCTOSHUE MPUPOTHON U COLIMATIBLHON Cpeibl;



OCO3HAHUS HEOOXOAMMOCTH HCIIOJIb30BAaHUSA JOCTHDKEHUHW XUMUU IS
peleHns BONPOCOB PalMOHAIBHOTO IPUPOAOTIOJIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCSIIIMX BpEIl OKPYKAIOLIEH
OPUPOIHON cpelie, YMEHHUS MPOTrHO3UMPOBAaTh HEOJIArOMpUSTHBIE SKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATH HUX;

HaJM4usl Pa3BUTOTO 3KOJIOTMYECKOTO MBIIIIEHUSI, SKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
IpPaKTUKe, CIOCOOHOCTH M YMEHUS AaKTHUBHO MPOTUBOCTOSATH UCOJOTUU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

MHPOBO33PEHNSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKU U 0OILIECTBEHHON MPaKTUKH;

NOHUMAaHUsl CHeUM(PUKHM XUMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GOpMUPOBAHNUN PALMOHATIHLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBICHUST 00 OKPYXKAIOIIeM MHUpPE Kak O €JUHCTBE IMPUPOJBI U YEIOBEKa, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH W pElIeHWHd MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOeXKJIEHHOCTH B 0OCOOOW 3HAYMMOCTHM XMMHHM JJISI  COBPEMEHHOMU
HMBWIN3ALMU: B €€ TyMaHUCTHYECKONW HAMNpPABICHHOCTH U Ba)XXHOM pOJH B
CO3aHUM HOBOW 0a3bl MaTepuaibHOM KyJIbTYypbl, B PELUICHUH TJI0OATBHBIX
npoOseM yCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M 3KOJIOrMYECKO 0€30MacHOCTH, B Pa3BUTHUH MEAUIIMHBI, 00€CIIeUeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U AKOJIOTHYECKH KOM(MDOPTHON MKU3HHU KaKIOTO YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: IIOHUMAHUSA CYLIHOCTH METOOB
MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTHU HCIOIb30BATh
noJiyyaemble 3HaHUS JJIs aHaJIu3a U OOBSCHEHUS SBJICHUM OKPYXKAIOIIEro Mupa u
MPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHHS JIeJaTh 0OOCHOBAHHbBIC 3aKIIOYECHUS Ha
OCHOBE Hay4HBIX (AKTOB M MMEIOMUXCS JAaHHBIX C IIeJbI0 TOTy4YeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIbHO HCIIOJIb30BaTh XUMUYECKHUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYalIUSX;

MHTEpeca K NO3HAHMIO, UCCIIE0BATEIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEpbIBHOMY  OOpa3oOBaHUIO H
caM0OOpa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMM 1O XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTAMH;

UHTEpeca K 0OCOOCHHOCTSM TpyJa B pa3IMyHBIX cepax MpopecCuoHaIbHON
NEATEIbHOCTH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeamMeTHbI€ pe3yJIbTaThl OCBOEHUSI MPOTPAMMBI 110 XMMUU Ha YpOBHE
cpenHero oomiero oopa3oBaHus BKIKOYAIOT:

3HaUUMble Uil (OPMHUPOBAHUA  MHPOBO33PEHHS  OOydYarolIMXcs
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, YHEPIus, SBJICHUE,
poliecc, CUCTEMa, HAYUYHBIM (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOMIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYTHE);

yHUBEpCaIbHbIC Y4eOHBIC NEWCTBUS (MO3HABATEIbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIEHOM
I'PaMOTHOCTH M COLIMATBHON KOMIETEHIIUU 00YYaroIuXCs;
CHOCOOHOCTh 00yYaromuxcs MCII0JIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS W YHUBEPCAIbHBIC YUEOHBIC
JICUCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMHU M  PETYJISTHBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTeIbHbIE YHHUBEPCAJIbHbIE YUeOHbIE elicTBUS

1) 6a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITENIbHO  (OpPMYJIMPOBAaTh W aAKTyalW3UpoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpENIETIATh IEJ JEeATeIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU WX
JOCTHKEHHS, COOTHOCHTD PE3YJIbTATHI JEATEILHOCTH C TTOCTABICHHBIMHU EJISIMHU;

UCTIONIb30BaTh TPU OCBOCHHWU 3HAHUW TPHEMBI JIOTHYECKOTO MBIIUICHUS:
BBIJICNIATh XapaKTEPHbIC MPU3HAKA TOHATHH W YCTAaHABJIMBATH MX B3aWMMOCBS3b,
WCITOJIF30BaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHUU

BBIOMpATh OCHOBaHHWS M KPHUTEPUH IS KJIACCH(PHUKAIMU BEIIECTB H
XAMHYECKUX PEaKIIN;

yCTaHABIMBATh TMPUYMHHO-CIICJICTBEHHBIE CBS3U MEXKAYy H3yd4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE PpACCYXKACHHUS (MHIYKTHUBHBIC, IEAYKTUBHBIE, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B pPaccMaTpHUBaEMBbIX
SIBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSTh B MPOIIECCE MO3HAHMS WCIIOIh3yEMbIE B XUMHH CUMBOJIUYCCKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBLIBATH MOJICIIBHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CMMBOJI) DJIEMEHTa, XUMHUYeckas (opMmysa, ypaBHEHHE XHWMHUYECKOU



peaknuu — TPU PEHICHUH YUYEOHBIX TMO3HABATEIBHBIX M TMPAKTHUUECKHX 3ajad,
MPUMEHSTh Ha3BaHHBIC MOJCIbHBIC TIPEICTABICHUS /ISl BBISIBICHHS XapaKTEPHBIX
MIPU3HAKOB M3y9aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XWMHUUYECKHX
pEeaKuunii;

dbopMyIUpPOBAThH MENN U 33141 UCCIIETOBAHMSI, HCTIOIB30BaTh MOCTABIICHHEIC
U CaMOCTOSTENbHO C(OPMYJIHpPOBAHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTa
MO3HAHUS U OCHOBBI IS (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
YYCHHYECKUX AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOIIOATh 33 XOIOM
npoliecca, CaMOCTOSITENIbHO MMPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHpOBATH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBLHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHNUS,
COCTaBIISATH OOOCHOBAHHBIN OTUET O MPOJIEIaHHOI padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBATENbCKOW W MPOEKTHOM
NESATETLHOCTH, TMPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHLHOMY
MOMCKY METOJIOB pElIeHUs] MPaKTUYECKUX 3a/lady, NPUMEHEHUIO Pa3InyHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHMKAX uWH(OpManuu (Hay4IHO-
NOMyJisipHasi JIUTEparypa XUMHUYECKOTO COJEp)KaHUsI, CIPABOYHBIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
MpE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMTPOTUBOPEYNBOCTH;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3JIMYHBIE METOJBI MPU MOUCKE U
oTbope wuHOpPMAMK, HEOOXOMAUMOM Uil BBIMOJHEHHS Y4eOHBIX 3ajad
onpeneaEHHOro THUIA,

npuoOpeTaTh OIBIT KCHOJB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMaJbHYI0  (HOpMYy  MpeACTaBICHUS
uHopmaruu (cxemsl, rpaduKu, AUArpaMMbl, TaOJIUIIBI, PUCYHKU U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(MOpMAIMel: TMPUMEHATh MEXKNpeaMeTHbie (pusnueckne wu
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (HOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHUBepPCcaJbHbIe YueOHbIe 1eiiCTBHUA:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTA U/WITN
JMCKYCCHH, BBICKA3bIBaTh HIeH, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1a49H;

BBICTYIIaTh C TPE3CHTAIlMEH pe3yJIbTaTOB ITO3HABATCIBHOW JCATCIBHOCTH,
MOJTYYEHHBIX CAMOCTOSTEILHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW PabOThI MO HMCCIICOBAHUIO CBOWCTB
W3Y4aeMbIX BEIIECTB, peau3allii yIeOHOTO POeKTa, U (OPMYITUPOBATH BBHIBOIBI
10 pe3ysbTaTaM IPOBEAEHHBIX HCCICAOBAaHUN IMyTEM COTJIACOBAHMS ITO3HIIMHA B
X0J1e 00CYXICHUSI 1 0OMEHa MHEHUSIMH.

PerynasiTuBHbIE YHMBepCcAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISTH CBOIO I103HABATEIbHYIO
JeSITENIbHOCTD, Ompefenas e€ Ield W 3aJaud, KOHTPOJUPOBAaTH M IO MeEpe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpejlaraeMblii aJrOpuT™M JEHCTBUH MpH
BBIIMOJIHEHUH YYEOHBIX U HCCIENIOBaTeIbCKUX 3ajad, BBIOMpaTh Haubosee
3¢ (dEeKTUBHBIA CMOCOO MX peHIeHHs C YYETOM IMOJy4YeHHMsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYILIECTBJIATh CAMOKOHTPOJb JACATEIBHOCTH HAa OCHOBE CaMOAaHald3a |
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

ITpenMeTHbIE pe3yabTaThl OCBOCHUS MPOrpaMMbl 0 XMMUU Ha yIiIyOJaEéHHOM
YPOBHE Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs BKIIOYAIOT CHELMPUUECKHE
JUIs y4eOHOTO MpeaMeTa « XUMHUsD HayuHbIe 3HAHUS, YMEHHSI U CIIOCOOBI JeMCTBHIA
110 OCBOGHHIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JAESITEIbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NPUMEHEHHUIO 3HAHWW B PA3IUYHBIX YUYEOHBIX
CUTyalUsX, 4 TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMHEN. B
IpOrpaMMe II0 XUMHM NPEAMETHBIE PE3YyJIbTAaThl IPEACTABIECHB IO TOJaM
WU3YYCHHUS.

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh MNPEJICTABICHUM: O MECT€ M 3HAUEHMH OPTraHUYEeCKOU
XMMHH B CHCTEME E€CTECTBEHHBIX HayK M €€ pojiu B 00ECHEYEHUU YCTOHYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SHEPreTUYECKON U



MUIIEBON 0€30MaCHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUHA HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHHUKOB DHEPTUH, B obecrieueHnn paIMoOHAILHOTO
PUPOOTIOIL30BaHNs, B (OPMHUPOBAHUM MHUPOBO33PEHUS WU OOIIEH KyJIbTYpPHI
4eJioBeKa, a TakKKe DJKOJOTMYEeCKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHOMN CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TIOHITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIE OpOWTalM, OCHOBHOE W BO30YXXIEHHOE
COCTOSIHMSI aToMma, THOpUIu3alMs aTOMHBIX opOuTaned, HOH, MOJEKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTD, CTENIEHb OKUCICHUS, XUMUYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTAEPOIHBIN CKENET, (yHKIIMOHATbHAS
TpyIa, paaukai, CTPYKTypHbie (opMynbl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHsl CTPYKTYypHas M MPOCTPAHCTBEHHAs (TeoMeTpuyecKas,
ONTHYECKasi), M30MEpbl, TOMOJIOTMYECKHI psii, TOMOJIOTH, YIJIEBOJIOPOIBI,
KHUCIIOPOJ- M a30TCOJEPIKAINE OPTaHUYECKHE COCTUHEHHUS, MOHOMED, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC COCAMHCHHS; TEOPUU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHX
BemecTB A. M. bByTiepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalIeHUs] DHEPrUM IMPU XUMHUYECKHX PpEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHUW, MHPOBO33PECHUECKHE 3HAHMS, JICKAITUE B OCHOBE
MOHUMAHUS TPUYMHHOCTA U CUCTEMHOCTH XUMHYECKUX SBJICHUIA; MPECTABICHUS
0 MeEXaHu3MaX XHMHUYECKUX pPEaKluui, TepMOAMHAMUYECKUX W KUHETHUYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3aUMHOM BJIMSIHUU aTOMOB M I'PYIII aTOMOB
B MOJieKyJiax (MHAYKTUBHBIM M Me30MepHbIi 3ddekTol, opueHTanThl [ u 11 pona);
(dakToIOTNYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJYyYEHWU U OE30MMacCHOM
WCITOJIb30BAHUU BAXKHEWININX OPTaHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MpUMEpPE MPOU3BOJICTBA METAHOIIA, TEpPepadbOTKH HEDTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTEPHBIC NMPU3HAKU TOHSITHH,
yCTaHaBIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIINE TOHATHS TPH
OTIMCaHUU COCTaBa, CTPOCHHS M CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JJIi COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYIT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIMN U PACKPBIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKUUid  MOCPEACTBOM  COCTaBIICHUSA
AJIEKTPOHHOIO 0OajliaHca »ATUX peakluil, peakiil HOHHOro OOMeHa MyTEM
COCTABJICHUS MX TMOJIHBIX M COKPAIIEHHBIX HOHHBIX YPABHCHHIA,



U3rOTaBIMBATh MOJAEIM MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTpALUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHHI: yCTaHABIUBATh MPUHAAJIEKHOCTh M3YUYCHHBIX
OpPraHMYECKHUX BEIIECTB IO HX COCTaBY M CTPOCHHID K OMNPEACIEHHOMY
KJIacCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHHUS [0 CHUCTEMATHYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIEIbHBIX
NPEACTABUTENICH OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIEH, TOJMYOJ, INIMLEPUH,
ATWJICHIJIMKOIb, (eHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIJIOTA, CTEAPUHOBAsI, OJIEMHOBASI, MAJIBMUTUHOBAS KHUCIIOTHI,
TJIMIMH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWUJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUe);

c(OpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BHUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJIMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh IOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa /st 00bsicCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIMHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, LUKJIOAJIKAHOB, AJIKEHOB, AJIKA/JIUEHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOJIOB, CIUPTOB, ajbJEIHJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTBIX U CIOKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUN U
aMUHOB, AMHUHOKHUCJOT, OEJKOB, yTJIEBOAOB (MOHO-, AM- W TOJIMCAXapHUJIOB),
WUIKOCTPUPOBAaTh ~ TE€HETUYECKYK)  CBSA3b  MEXKAY HUMH  ypPaBHEHHUSIMHU
COOTBETCTBYIOIIMX XHUMHYECKHUX PEAKIHI C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKAATb HAa KOHKPETHBIX MpUMEpPax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COEAUHEHUH OT
KpPaTHOCTH Y THIIa KOBAJIEHTHOU CBSI3U (G- U M-CBA3M), B3aUMHOIO BJIMSHHS aTOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKHU YIIIEBOJAOPOIHOTO
chipbsi  (HedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepadoTKu U
MPaKTUYECKOE TPUMEHEHUE TIPOYKTOB NEepepadOTKU;

c(OpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHMS — HAONIOIEHNHU, U3MEPEHUHU, MOJICITUPOBAHUH, FKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTH YMEHUS MPUMEHSITh OCHOBHBIE onepauuu
MBICIIUTENILHON JESATENIbHOCTH — aHajdu3 U CHUHTE3, CpaBHEHHUE, 0000IleHue,



CHUCTEMAaTHU3alUI0, BBISIBJICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3€U — ISl U3yUYEHUS
CBOMCTB BEIECTB U XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJsiee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MATEpUAJbHOTO E€JUHCTBA MHUPA,
WCITOJI30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(hOpMUPOBAHHOCTh YMEHHI: TMPOBOAUTH PACUYEThl MO XUMHYECKUM
dbopMmynamM U ypaBHEHUSIM XMMUYECKUX PEAKUUU C HUCIOIb30BaHUEM (PU3NYECKHUX
BEIMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapPAKTEPU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHl MO HAXOXKICHUIO XHUMUYECKOU
dbopMyIIBI BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSM XHMHUYECKHX DJIEMEHTOB,
MPOIYyKTaM CrOpaHus, IIIOTHOCTH T'a3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBAThH
C TIO3WIUNA  DKOJOTUYECKOW  O€30MacHOCTH  TOCHEACTBUS  OBITOBOW U
MIPOU3BOJICTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTkoin
BEILIECTB, UCMOJIb30BATh MOJYYEHHbIE 3HAHUS JJIsl IPUHSTUS TPAMOTHBIX PELICHUN
npo0sIeM B CUTYAIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJAOB pA3IUYHBIX KJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKUX BEIIECTB, PELUICHUE SKCIEPUMEHTATbHBIX
3a/lad MO PACMO3HABAaHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHOro OOpallleHus C BEIIECTBAMU U JIaOOpPaTOPHBIM 00OpYyIOBaHUEM,
dbopMyIUpOBaTh IENh HWCCIACAOBAHUS, MPEACTABISATh B Pa3nudHON (popme
pe3yJbTaThl SKCIEPUMEHTA, AHATTM3UPOBATH U OLIEHUBATh UX JJOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJI0/1aTh MpaBUiIa HKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEISX COXPAHEHHUSI CBOETO 3/I0POBBS, OKPY Kalollen
IIPUPOIHOM CPEIbl U TOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHS,

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO0 JCHCTBUS HAa KUBbIE OpPraHU3MBbI
ONPENCIEHHBIX OPTraHMYECKUX BEIIECTB, IOHMMAas cMbIci nokazaress [IJIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS! OPraHUYeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTHY U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHA: OCYIIECTBJISATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(GOpMAIIMKU B Pa3UYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(OpMaIuio, nepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON yU4eOHOM 3a1a49ei.



11 KJIACC

[IpenmeTHBIE pe3ynbTaThl OCBOEHUs Kypca «OOmass m HeopraHUYecKas
XAMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEJICTABIICHUN: O MATEpUATHLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTU SIBJICHUM MPUPOJBI, O MECTE W 3HAYCHHHU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHUYCCKOW W THIIECBOU
0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JAaHUM HOBBIX MaTepUalOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PaAlMOHAIBHOTO MPUPOJONOIb30BAHMS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEeW KyJbTyphl YEJIOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOTHOU

cpene;
BJIQJICHNE  CHCTEMOH  XMUMHYECKMX  3HaHWH, KOTOpas  BKIJIOYACT:
OCHOBOTIOJIATAIONINE TOHATUS — XHUMHUYECKUH DIEMEHT, aToM, SApO aToMma,

W30TOTIBI, IJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aTOMHBIE OpOWTaIN, OCHOBHOE U
BO30YXKIIEHHOE COCTOSIHMSI aTOMa, TUOpHanM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJIGHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCICHUS,
XUMHUYECKass CBs3b (KOBAJCHTHAs, WOHHAs, MeTauIn4eckas, BOIOPOJIHA),
KpUCTA/UTMUECKasl PEIIETKa, XUMUYECKas PEaKIus, pacTBOP, JJICKTPOJIUTHI,
HEAJICKTPOJUTHI, JJICKTPOJIUTHYECCKAS TUCCOIMAINS, CTETNeHb JJIUCCOIUAIINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIh, TEIIOBOW d(]dekT
XUMHUYECKON PEaKIMK, CKOPOCTh XMMHUYECKOW PEaKInK, XUMHIECKOE PaBHOBECHE;
TEOPUH M 3aKOHBI (TEOPHS DIICKTPOIMTHYCCKOW ITUCCOIUAIINN, TEPUOINYSCKHN
3akoH J[.M1. MeHeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIIECTB, 3aKOH COXPaHCHUS U
MIPEBPAIICHHS] SHEPTUM TIPU XUMUYECKUX PEAKIIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIONIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMHUH, MHPOBO33PECHUYECKHE 3HAHMS, JIKAINME B OCHOBE ITOHUMAaHUSA
NPUYMHHOCTH W CHUCTEMHOCTH  XUMHUYECKHUX  SBJICHUH;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOSCHWU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U
HAJMOJICKYJIIPHOM ypPOBHSIX; TIPEICTABIEHHUS O MEXaHU3Max XHUMHUYECKHUX
peaknuii, TEPMOAMHAMUYECKUX W  KHUHETHYECKUX  3aKOHOMEPHOCTSIX  UX
IPOTEKaHUs, 0 XMUMHUYECKOM DPaBHOBECHH, PAacTBOPAaxX M AMCICPCHBIX CHCTEMaXx;
(baKTOJOTUYECKHE CBEJACHHS O CBOMCTBAX, COCTaBe, IMOJIYYEHUU U OE301acCHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATETLHOCTH  YeJOBEeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
IIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUM: BBIABIIATh XapaKTEPHbIC MPU3HAKU TOHSATHUH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOUINE MOHITHS TPH
OTIMICAaHUHW HEOPTAaHUYECKUX BEIIECTB M MX MIPEBPAIICHHUI;



c(hOpMUPOBAHHOCTh yYMEHUS HCIOJIb30BaTh XUMHYECKYH0 CHUMBOJIMKY JIJIS
cocTaBieHus (HOpPMyJ BEIMIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIIHH,
cucrteMatnyeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPENEIATh BaJ€HTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COCJMHEHMSX, BUJ XUMUYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, METaUIMuecKas, BOJOPOJHAs), THUI KPUCTANIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOW CBSI3M M THUMA KPUCTANIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00Pa30BaHUs KOBAJICHTHOMN CBS3H;

chOpMUPOBAHHOCTh  YMEHUW:  KJIACCH(PUIUPOBATh:  HEOPTAaHUYECKUE
BEIECTBA 10 UX COCTaBY, XMMHUYECKUE PEAKIIUU IO PA3JIMYHBIM MpU3HAKAM (YUCITY
U COCTaBy pearupymollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHUCJICHHsI JJIEMEHTOB, OOpaTHMOCTH, YYacCTHIO Karaau3aropa |
JPYTHUE); CAMOCTOSITEIPHO BEIOMPATh OCHOBAHMS U KPUTEPHH TSI KiIacCU(PUKAITNH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICH MEPUOJAUUECKOro 3aKoHa /.
W. MenneneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIBbHYIO
Y TIPOTHOCTHUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckout CHUCTEMBI .. Menpeneena, HCTIOJIB3YS MOHSTHUA
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKHUE MOAYPOBHU», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO3OYXIEHHOE HHEPTETUYECKHUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUNW 10 mnepuomamM U rpynnaMm Ilepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOW CBSA3M MEXKJIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TOCPECTBOM COCTABJICHUS SJCKTPOHHOTO OasiaHca
TUX pPEAKUUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  yPaBHEHWHW;  pEaKkUuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa3oBaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U aJTIOMUHMS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIUU C YYETOM KX DHEPre€TUUYECKHX XAapPaKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTM XHMHWYECKOM pPEaKIUd B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTOpOB, a TaK)KE XapaKkTep CMEIICHUS XUMUYECKOT'O0 PaBHOBECHS T10]] BIUSIHUEM
BHEIIHUX Bo3jercTBuil (mpuniuin Jle [larense);

c(hOPpMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeXKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYEHUS CEPHOM KHCIIOTHI, aMMHAKa,
o0IMe Hay4dHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb3A;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHUH O METOAAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJICIUPOBAHUE,
AKCTIIEPUMEHT (peajbHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS MPUMEHSATh 3TU 3HAHUS MIPU SKCIEPUMEHTATIBHOM HUCCJIEAOBAHUU BEIIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, HWMEIOIMHUX MECTO B TMPUPOJE,
MPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B IIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHSTUAMHU U TIPEICTABICHUSIMH IPYTHX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTePUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HUCIOJB30BAHUEM
MOHSATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLEHTPALUS;
Macchl BEIIECTBAa WM 00BhEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBa, Macce
Ui 00BEMY OJTHOTO M3 YUYaCTBYIOUIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuuu; 3HAYEHUs] BOJOPOJHOTO MOKA3aTeNisl paCTBOPOB KHUCJIOT M IEJIOYEH C
W3BECTHOM CTEICHBIO JUCCOIMAINM, Macchl (00bEéMa, KOJMUYECTBA BEIISCTBA)
MPOAYKTA PEAKIMH, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAHO B BUJE PacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J0Jiel PacTBOPEHHOIO BEIECTBA WJIM JAaHO B M30BITKE
(uMeeT mpUMECH); MOJIM BBIXOJA MPOAYKTa peakIuu; OOBEMHBIX OTHOIIECHUN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAaMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIEpUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTAaBa HEOPTaHMYECKUX BEILIECTB, ONPEACTICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMONIBIO HWHJUKATOPOB, HM3YUYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PEaKIMu, PEIICHHUE
HKCHEPUMEHTANbHBIX 3afa4 1o Temam «Metawiey»y u  «Hemeramisy) ¢
coOJIIoZIcHneM MpaBui 0€301acHOro0 oOpaleHus C BelleCTBaMU U JIa0OpaTOPHBIM
obopynoBanueMm, GOpPMYJIHMpPOBaTH 1I€JIb  HMCCIEAOBAHUS, NPEACTABIATh B
paznuuHOi dopme pe3ysbTaThl SKCIEPUMEHTa, aHAJIU3UPOBATh U OIICHUBATH UX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUI: COOTIOIATH MPABIIIA MTOIH30BAHUS XUMUUYECKON
nocyol u jgabopaTopHbIM O0OpyJOBaHWEM, OOpaIlleHUs C BEIIeCTBAMHU B
COOTBETCTBHUU C WHCTPYKIUSMU TIO BBITOJIHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1IeJIeCO00pa3HOTr0 TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYKAIOIIEH MPUPOIHOU
Cpenbl U JIOCTHXKEHUS €€ YCTOWYMBOTO pa3BUTHsA, OCO3HABAaTh OMNACHOCTH
TOKCUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, OHMMAas cMbIci nokazarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHM: OCYIIECTBJIATH LI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopManuu, UHTEepHET U ApyTHE), KPUTHIECKH
aHAM3UPOBATh XUMHUYECKYI0 MH(pOpMaInio, mepepadaTeiBaTh €€ U UCIOIH30BAThH
B COOTBETCTBHUU C MOCTABJIEHHON yueOHOM 3a1auei.
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11 KJIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/mn P Konrtpoabnsie IIpakTHueckue (wipp )
NMpPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
bubmunoreka LIOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57f24
snemenToB 1. Y. MenaeneeBa
12 CrtpoeHnue BemiecTBa. MHOTr0o0Opasue 1 1 bu6nuoreka [IOK
' BEILECTB https://m.edsoo.ru/2dd57£24
bu6mmoreka [IOK
1.3 X 19 1 3
MIMHTAICCIHE peakiini https://m.edsoo.ru/2dd57f24
Hroro no pazneny 39
Pasnen 2. Heopranuyeckasi xumust
but6mmoreka [IOK
2.1 H 1 1
eMeTaIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmunorexa 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 TO3HAHUS B XUMHUHU. XUMUS U 9 bubnuotexa [JOK
' KHU3Hb https://m.edsoo.ru/2dd5724
Hroro no pazneny 9
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoimnuecTBo yacoB
Ne Hdara JIeKTPOHHBbIE HU(PPOBbIE
Tema ypoka Kontpoabsnbie IIpakTuyeckue
n/n Bcero u3ydeHusi o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHHE
OpraHH4YeCKON XUMHH,
1 OpeacTaBICHUE O 1 buGnnorexa LIOK
P https://m.eds00.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX
COETUHEHUN
DIEKTPOHHOE CTPOEHUE aToMa
ryiepoia (OCHOBHOE U
2 ]}31036p)KI[éI({HOG COCTOSTHUS) 1 bubnnorexa LIOK
J ' https://m.edsoo.ru/Oce6fd4c
BasieHTHBIE BOBMOKHOCTH
aToMa yriepoja
XumMmuueckas CBSI3b B
OpraHUYEeCKUX COCIMHECHUSIX.
3 MexaHu3mbl 00pa3oBaHUs 1 bubmorexa HOK
. p https://m.edsoo.ru/8d39f5¢8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
. bubmuorexa [JOK
4 OpPraHUYEeCKUX COCIMHEHUN A. 1
https://m.eds00.ru/9e595cb8
M. bytneposa
Buasl uzoMepuu: cTpykTypHasi,
5 IIPOCTPAaHCTBECHHAS. 1 bubnuoreka [IOK
OneKkTpoHHbIE AP PEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpPraHUuYEeCKUX




COE€TUHEHUN

[IpencraBnenue o
KJIacCU(UKALIUU U

6 cucTeMaTuyecKas bubmorexa HOK
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpraHUYeCKUX BEIIECTB

. Knaccudukamnus peaxiuii B bubanorexka HOK
OpraHN4YeCKOM XUMHHU https://m.edsoo.ru/ba5706aa

2 Cucremaru3zanus 1 0000IICHIE bubmuorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/87a37cab
AJKaHbI: TOMOJIOTUUECKUH i,
obmrast popmyrna,

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

10 DOu3nUeCKue U XUMUYCCKHC Bbu6nuoreka [JOK
CBONCTBA aJIKAaHOB https://m.edsoo.ru/3137711c
HaxoxaeHue ankaHoB B

11 npupoje. CriocoOb! moryueHus bubnmorexa LHOK

https://m.edsoo.ru/259b0a5b
Y IPUMEHEHHUE aJIKAaHOB
[ukmoankaHbl: oOmast
dbopmysa, HOMEHKIATypa 1

12 U30MepHsi, 0COOCHHOCTH bubnuoreka [IOK
CTPOCHUS U XUMHAUYECKUX https://m.edso00.ru/156730d2
CBOWCTB, CITIOCOOBI MTOTyYEHHS U
MIPUMECHEHUE

n bu6mmoreka [IOK

13 Pemrenne pacu€THbIX 3a1a4 HA

https://m.edsoo.ru/bf84d8eb




OIIpeIETICHUE MOJIEKYJIIPHOMU
(hopMyJITBI OPraHNYECKOTO
BEIIIECTBA IT0 MACCOBBIM JOJISIM
aTOMOB 3JIEMECHTOB, BXOISIITUX
B ero cocTtaB. CucremMaTHu3anusa
1 000011IeHIE 3HAHUM 10 TEME

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

bu6mmoreka [IOK

14
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
Mosieky. CTpyKTypHas ¥ IIucC-
TpaHC-U30MEpHsl AJTKEHOB
duznyeckue 1 XUMUIECKHE
. bubmuorexa [JOK
15 CBOMCTBA ajnkeHoB. [IpaBuiio
https://m.edsoo.ru/21069ccd
MapkoBHHUKOBA
16 CriocoOsI OTy4eHUs U bubmmoreka [JOK
MPUMEHEHNE ATKEHOB https://m.eds00.ru/665dc058
[TpakTuaeckas padbora Ne 1 mo
17 teme "[lonydyeHue 3TuiieHa u bubmmorexa [OK
Y . https://m.edsoo.ru/0941eed8
M3YyUYEHUE €ro CBOMCTB
Pemenue pacu€THpix 3a1a4 Ha
13 ONPEACIICHUE MOJIEKYJIIIPHOU bubnnoreka [HOK
(hOpMyJIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEILIECTBA
AJKagueHbl: CONpsKEHHDIE,
M30JIMpPOBaHHbBIE,
bu6mmoreka [IOK
19 KYMYJIMPOBAaHHBIE.

OcobeHHOCTH HIIEKTPOHHOTO
CTPOCHHUS

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




XUMHUYECKUE CBOUCTBA

Bbubnmuoreka [JOK

20 CONPSHKEHHBIX TNEHOB https://m.edsoo.ru/e561253d

21 CriocoOsI OTy4YeHUs U bubanorexa HOK
IIPUMEHEHHE ANKaIUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH P,
obmas popmyna,

22 HOMGHK?;aEy;,a, AJIEKTPOHHOE U bubmmorexa LHOK

https://m.edsoo.ru/68bbccdc
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, (pu3nueckue cBoiicTBa

23 XUMHUYECKHE CBOMCTBA AJIKUHOB bubmmorexa LHOK

https://m.edsoo0.ru/23493a93

24 KauecTBeHHbIE peakiinu Ha bubanorexka [HOK
TPOMHYIO CBS3b https://m.edsoo.ru/7b1c48da

’5 CriocoOsl Mmosty4eHus u bubmmoreka [JOK
MMPUMEHEHHE aTKUHOB https://m.edsoo.ru/a6fDalea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMUYECKOU BuGmorexa LIOK

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

7 Cucremaruzanus 1 00001eHne
3HaHUH MO TeMe
ApEHBI: TOMOJIOTUYECKUH PSI,
obmas hopmyna,

)3 HOMEHKJIaTypa. DJIEKTPOHHOE U bubanorexka [HOK
MMPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIeKyJ1 O€H30J1a M TOyOJIa,
ux (hpuznyecKkue CBONWCTBA

29 XHUMUYECKUE CBOMCTBA APEHOB: bubanorexka [HOK

peaKIuy 3aMeIIeHuUs

https://m.edsoo.ru/a44alaed




30

XUMHUYECKUE CBOWCTBA apEHOB:
peaKIuy MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

Bbubnuoreka [JOK
https://m.edsoo.ru/a44alae4

31

OC00EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacu€THpIx 3a1a4 Ha
ONpeAeICHUE MOJIEKYJIIPHOU
(hOpMyIIBI OPraHUIECKOTO
BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI ToTyYeHus U
MPUMEHEHHE apEeHOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/6£717d09

34

['enernueckas cBsA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YIJIEBOAOPOIOB

35

Pacuérel 1o ypaBHEHUAM
XUMUYECKUX PEAKLIUN.
Cucremaru3zanus u 00001eHne
3HAHUU 10 TeMe

36

IIpuponnsiit ra3. [lomyTHeie
HE(TSHBIE ra3bl

37

KamMeHHbI# yroias u mpoayKThl
€ro nepepadoTKu

Bbubnuoreka [JOK
https://m.edsoo.ru/69b3398b

38

Hed1b 1 ciocoOsl eé
nepepadotku. [Ipumenenue
MPOIYKTOB MepepaboTKu HEPTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/2119de78

39

['enernueckas cBs3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOJOB




l"anorenonpousBoaHbIE
YIJIEBOIOPOAOB: AJIEKTPOHHOE

Bbu6nmuoreka [JOK

40
CTPOCHUE; PEAKIINU 3aMEIICHUS https://m.edsoo.ru/82b4d759
rajoreta
JleiicTBue 11€/I0UEH Ha
raJIOTeHITPOU3BOTHBIC.
41 B3aunmonelictBue
IUTrajJoreHajJKaHoOB ¢ MAarHUEM U
LIUHKOM
CucremMarusanus 1 0000IIeH1E
42 3HAHUH MO pa3esn bubmorexa HOK
" p | Y https://m.edso00.ru/20e89122
YraeBoaopoibl
43 KonrponsHast pabora o Teme bubnuoreka [IOK
"VYrneBonopoasr" https://m.eds00.1u/95¢9¢298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTHI: TOMOJIOTUYECKHH PSI,
obmas ¢popMyia, CTpOCHUE
44 MOJIEK i II/)IB(?MG I/ISIp bubmorexa HOK
Yo pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
knaccudukanus, pusnueckue
CBOMCTBA
XUMHUYECKHE CBOUCTBA
45 MIPEAEILHBIX OJHOATOMHBIX bubmnorera LIOK
p https://m.edsoo.ru/26ee34fe
CIIPTOB
CriocoObI ToTy4YeHus U
bu6mmoreka [IOK
46 MPUMEHEHUE OJTHOATOMHBIX
https://m.eds00.ru/484100000000000
CIIUPTOB
47 [Ipocteie 3¢upsr: bubmmoreka [JOK

HOMEHKJIATypa U U30Mepus,

https://m.edsoo.ru/c2c788b2




0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB

MHOroaroMHsbI€ CIIUPTHI:
STUJICHIJIMKOJIb U TIIMLEPUH, UX

bu6mmoreka [IOK

48
¢busnvecKkre 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOICTBA
CriocoObI ToTyYeHus U

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa HOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEeHOI: CTPOCHUE MOJIEKYJIBI,
. bu6mmoreka [IOK
50 (bu3MvecKue CBOMCTRA.
https://m.edsoo.ru/2ce72618
ToxcuuHoCTh heHona
bu6mmoreka [IOK
51 X €CKHe CBOMCTBA (peHosIa
MMHUHECKAE CBOHCTRA (peHoN https://m.edsoo.ru/037caSf9

57 CriocoOsl mosty4eHus u bubmmoreka [JOK
npuMeHeHue GeHomna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2.

53 Pemenue skcriepuMeHTAIBHBIX bu6mmoreka [IOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fd0Oced09
dhenomsr"

54 Cucremaru3anus 1 0000IICHUE bubmuorexa [JOK
3HAHUH MO TEME https://m.edsoo.ru/1810cb9b
Anbaeruabl ¥ KeTOHBI:

AIEKTPOHHOE CTPOCHHE
55 KapOOHUIILHOU TPYTIIIBL; bubnnorexka [HOK

TOMOJIOTHUYECKHUE PSJIbI, 001I1as
dbopMmya, uzomepus u
HOMEHKJIATypa

https://m.edsoo.ru/b139beaa




AJBIeTuansl 1 KETOHEL:

56 (hU3UYEeCKre CBONCTBA; pEeaKINu buGnnorexa LIOK
P https://m.edsoo.ru/c887425¢
MIPUCOCTUHEHUS
Peaknuu okucieHus u
57 Ka4eCTBEHHbBIC PeaKIIUU buGnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aJIbIETUI0B U KETOHOB
58 Crioco0bI ToTydeHust bubanorexka HOK
aJIbJETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE TIPEICTBHBIE
59 KapOOHOBBIE KUCIIOTHI, Bbu6nuoreka [JOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecO0bl13
MOJICKYJT
N3omepusa u HoMeHKIIaTypa
Bbubnmuoreka [JOK
60 KapOOHOBBIX KHCIIOT, HX
. https://m.edsoo.ru/700cc87b
(bu3MvecKue CBOMCTBA
XHUMHUECKHE CBOMCTBA
61 OpeaeabHBIX OTHOOCHOBHBIX bubnnorexa LIOK
p https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EeHHOCTH CBOWCTB
6 MYpPaBbUHOM KUCJIOTHI. bubnumoreka [IOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0eHHOCTH CBONCTB:
HEeMnpeIeTbHBIX ’
apOMaTHYECKHUX KapOOHOBBIX,
Bbu6nunoreka [JOK
63 JTUKapOOHOBBIX,

THJIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeNn BBICIIMX
KapOOHOBBIX KHCIIOT

https://m.edsoo.ru/83a08773




ITonsiTHE O IPOU3BOIHBIX

Bbubnmuoreka [JOK

64 KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoOblI rmosryueHust u

65 pUMeHEeHHEe KapOOHOBBIX bubmmorexa LOK

https://m.eds00.ru/7c065¢9d
KHCIIOT
CrnoxxHbie 3(UpHI:

66 TOMOJIOTUYECKHH psiJl, 001as bubanorexka HOK
dbopMmya, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKHUE bubmuorexa [JOK
cBOICTBa A(UPOB https://m.edsoo.ru/ad6b94b2
Pemenne pacu€THbIX 3a71a4: 110
YPaBHEHUIO XUMUYECKOM

68 peaKuu, Ha ONIpEICTICHHUE
MOJICKYJISIPHON (hOPMYJIBI
OpPraHUYECKOTO BEIIEeCTBA
[TpakTuyeckas padora Ne 3.

69 Pemrenne skcnepuMeHTABHBIX bubmmoreka [JOK
3amad o teme "KapOoHoBbIe https://m.edsoo.ru/486671fb
KUCIOTHI. CoxHbIE 3Pupb!"

Kupsl: ctpoenue, pusnueckue
70 u XI/II)MqufKHe CB,OEI)CTBa bubmmorexa [IOK
https://m.edsoo.ru/al9c5b98
(runpoinus)
OcoOeHHOCTH CBOWCTB JKUPOB,

71 COZEPIKALINX OCTATKU bubanorexa [HOK
HETPEIEIbHBIX KUPHBIX https://m.edsoo.ru/b0331922
KHUCIOT. JKupsl B ipupojie

72 Mpbla KaK COJu BBICIIUX bubmmorexa [OK

https://m.edso0.ru/3¢566565




KapOOHOBBIX KUCIIOT, HX
Morolee aerictaue. Ilonsarue o
CUHTETUYECKUX MOIOIIUX
cpencrBax (CMC)

I'eneTnueckas cBI3b
YIJIEBOAOPOJOB U

Bbubnuoreka [JOK

73 KHCIIOPOACOEPKAIINX https://m.edso0.ru/56790c96
OpraHUYECKUX BEIIECTB

74 Pacuérel o ypaBHEHUAM
XUMHYECKHUX PEaKIIHid

75 CucreMaru3anus 1 0000IIeHNE bubmnorexa [JOK
3HAHUM MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6mrast xapakTepucTUKa

76 YIJIEBOJIOB U Kiaccuukarus bubmmoreka [JOK
YIJIEBOJIOB (MOHO-, TU- U https://m.eds00.1ru/7a9693al
TTOJTHCaXapHU/IbI)

MoHocaxapuapl: (pu3nyecKue
77 CBOICTBa ; HZIXO}E)I[GHI/IG B bubnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
pupoJie
[IpuMeHeHue IIII0KO3bl, €€
73 SHAYCHIC B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
JKA3HEACSATENbHOCTH OpraHu3Ma
Jucaxapunpl: caxaposa,

79 MaJIbTO3a U JaKTO3a. bubmuorexa [JOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCaXapuJiOB

20 [Tonucaxapuapl: cTpoeHue bubanorexa [HOK

MaKpOMOJIEKYJI, GU3NIECKue U

https://m.edsoo.ru/72a04508




XUMHUYECKHE CBOMCTBA,
MIPUMEHCHHE

[TonsaTHe 00 NCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemienue pacueTHbIX 3a1a4 Ha
%) OMpeIeICHUE JOJIM BhIX0OJa bubanorexa HOK
MPOJIYKTa PEAKIINU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOIKHOTO
23 Cucremaru3zanus 1 0000IICHIE bubmuorexa [JOK
3HAHUM MO pazaery https://m.edsoo.ru/08d4364c
KonrponsHas pabora o Teme
84 "Kucnopoaconepxaiue bubmmorexa [IOK
poACOACpal " https://m.eds00.ru/42c6678¢
OpraHUYECKUE COCTMHCHUS
AwMuHBL: K1accudukarms,
CTPOCHUE MOJIEKYJI, 001Iast
85 (b;) MyJa I/IBOMGYI/I}I bubmmorexa [OK
pMyIa, Py, https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (pusnueckue
CBOMCTBA
26 XUMUYECKHE CBOMCTBA bubmuorexa [JOK
anndaTuyecKux aMHMHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHHUE aHWJINHA,
bu6mmoreka [IOK
87 0COOEHHOCTH XUMHYECKUX
. https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
CriocoObI ToTy4YeHus U
88 MpUMEHEHHE amu(aTUIECKUX bubmmorexa [IOK
P https://m.edsoo.ru/eal38763
aMUHOB
29 AMMHOKHUCIIOTBI: HOMEHKJIATypa bubmmoreka [JOK

U U30Mepus, GU3NIecKre

https://m.edsoo.ru/d1773e80




cBoiicTBa. OTHEIBLHBIE
MIPEACTABUTENH 0.-aMUHOKHUCIIOT

XUMHUYECKUE CBOUCTBA
AMHUHOKHCJIIOT, UX

Bbubnuoreka [JOK
90 OHMOJIOTMYeCcKOoe 3HAUCHHE
https://m.edsoo.ru/77df705a
aMUHOKUCIOT. CUHTE3 U
TUIPOJIU3 MENTHI0B
01 benku kak npupoaHsie bubnmoreka [IOK
MOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.edsoo.ru/429e¢9899
bu6mmoreka [IOK
92 XUMHUYECKHE CBOMCTBA OEIIKOB
https://m.eds00.1ru/6237306d
A3oTcoaepkalme
reTePOLUKINYECKUE
93 coequuennsa. HykienHoBbIe bubmnorera [IOK
Y https://m.edsoo.ru/521d1431
KHUCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornyeckas poJib
[TpakTrueckas padota Ne 4.
PeleHne skciepUMEHTAIBHBIX
94 3a7a4 1o TeMe bubmorexa HOK
" https://m.edsoo.ru/8e3c02d1
AzoTtcoaepkaiue
OpraHu4ecKue coeauHeHus"
[TpakTrueckas padota Ne 5.
05 Pemenue skcnepuMeHTaNbHbBIX bubanorexka [HOK
3a1a4 o teme "Pacno3HaBanue https://m.edsoo.ru/bde3fdf6
OpraHUYEeCKUX COCTMHEHUI"
KontponbHas paboTa mo teme
96 "A3oTconepxaniye bubmorexa LOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYeCcKUe COeTMHEHUS
97 OCHOBHbBIC TTOHSTHUS XUMUH bu6mmoreka [IOK




BBICOKOMOJIEKYJIIPHBIX
COCIMHEHHI B METOIbI UX
CHUHTE3a —IOJIMMEPU3AIUS U
MMOJIMKOHICH CAITHS

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

IInactmaccel. YTunusanusa u

Bbubnmuoreka [JOK

78 nepepaboTka mIacTuka ! https://m.edso00.ru/82242¢0f
DJ1IacTOMEpbl: HaTYpaJbHbIN

99 CUHTETUUYECKUE KayUyKH. 1 bubnmorexa LHOK

https://m.edsoo.ru/246103ec
Pe3una
Bouiiokna: HatypanbHbIE,

100 HMCKYCCTBEHHBIE, 1 bubanorexa [HOK
cunrerndeckue. [lonmumepsr https://m.eds00.1ru/5963a601
CHEeUaIbHOTO Ha3HAYCHUS
[TpakTrueckas padota Ne 6.

101 Pemenue skcnepuMeHTaNbHBIX | bubanorexka [HOK
3a1a4 1o teMe "Pacrio3zHaBanue https://m.edsoo.ru/3aebd77a
IJ1acTMacc ¥ BOJIOKOH"

O0001IeHrEe U CUCTEMAaTU3ALIHS

102 M3Y4YEHHOI'0 Marepuasa 1o TeMe | bubmmoreka [JOK
"BricokOMOJIEKYIIApHbBIE https://m.edsoo.ru/6a22ble8
coenuHenus"

OBIIEE KOJIMYECTBO YACOB I10 102
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3yuyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchbl
| Atom. CocTaB aTOMHBIX sIIEp. 1 bubnuoreka [JOK
Xumuueckui 3neMeHT. M30Tonbl https://m.edsoo.ru/59c112ee
) CrpoeHue 3JIeKTpOHHBIX 000JI0YeK | bu6muotexa [JOK
aTOMOB, KBAaHTOBBIC UMCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xumMuaeckux 1 bubnuorexa [IOK
AJIEMEHTOB (s-, p-, d-, f-31eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnpenenenue 31eKTpOHOB MO 1 bu6nuoreka [JOK
ATOMHBIM OpPOHUTAIISIM https://m.edsoo.ru/f5750fe
DNEeKTPOHHBIE KOH(PUTYpALlUA aTOMOB
5 3J'IeMeII;TOB B ocnofl){oni/i 1 bubmorexa [IOK
B https://m.eds00.ru/8149¢846
BO30YXJIEHHOM COCTOSTHUHU
6 DNEKTPOHHBIE KOH(UTYpAITUU HOHOB. | bu6nuoreka [IOK
DNEeKTPOOTPULIATEILHOCTD https://m.edsoo.ru/a0764b24
[lepuonuueckuii 3aKOH U
[Teprnonuueckas cucTeMa XUMHUYECKUX
7 anemeHTOB 1. V. Meneneena, CBA3b C 1 bubmmorexa [OK
N N ’ https://m.eds00.ru/16957¢01
COBPEMEHHOI Teopuei CTpoeHUs
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
g XUMUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX 1 bubnuoreka [JOK
MU MPOCTBIX U CIOKHBIX BELIECTB M0 https://m.edso0.ru/f8468927
rpynmnam u rnepuojiam




Cucremaruszanus U 0000IEeHUE 3HAHUN

bubmunoreka LIOK

pacTBOpEHHOTO BemiecTa', "MoIsIpHas
KOHIIEHTpanus"

? 10 TEME https://m.edsoo.ru/8fad2942
Buasl xumudeckoil cBs3u. MexaHu3MEbI

10 00pa30oBaHMs KOBAJICHTHOU CBSI3U. bu6nuoreka [JOK
Bonoponnas cBs3b. https://m.edsoo.ru/5a8072af
MeKMONEKyIISIpHbIE B3aUMOJACUCTBUSA
BaneHTHOCTH 1 BaJIEeHTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [JOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBieHuns: 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEJIMHEHMSIX: COCTAB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MosieKyIsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOeHMs. THIbI bubmmoreka [JOK
KPHUCTAJUIMYECKUX PEUIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsATHE O AMCTIEPCHBIX CUCTEMAX.

14 [IpencraBieHne 0 KOIOUIHBIX buGnnorexa LIOK

https://m.edsoo.ru/da2¢70e4

pacTtBopax
Hctunnble pacTBOPHI: HACKIILICHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTb. bubmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannoruaparsl

16 CriocoOsI BeIpaXKeHHST KOHIICHTPAIUH bubmuorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemenue 3agayu ¢ ucnoyib30BaHUEM

17 MMOHATHUM "'MaccoBas JI0JIst bubmunoreka LIOK

https://m.edsoo.ru/785e0ab4




13 Knaccudukanust 1 HOMEHKJIAaTypa bubmmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 CucremaTtuzanus ¥ 0000IIEHUE 3HAHUI bubnuorexa [JOK
1o TEME https://m.edsoo.ru/8d2c6a3a
KoHnTponbHas paboTta 1mo Temam
"Ctpoenue aroma. [lepronnueckuii

20 3akoH U [leprnonnueckas cucrema bu6nuoreka [IOK
XAMHUYECKHX 3JieMeHTOB J[. 1. https://m.edsoo.ru/70a60aa4
Menneneesa", "CrpoeHue BeuiecTna.
Mmuoroo6pasue BeriecTs"
Knaccudukanmss XaMUIecKuX peakiuii
B HEOPTraHUYECKON U OPraHUYEeCKOM

71 XUMUHU. 3aKOH COXpPaHEHUsI MacChl bubnuoreka [JOK
BEIIECTB; 3aKOH COXPaHECHU U https://m.edsoo.ru/6335cdd2
MPEeBpAICHHsS] SHEPTUU TIPU
XUMHUYECKHUX PEaAKITHIX
Tennosie 3 PEKTH XUMHIECKUX

22 peakuuil. Tepmoxumuueckue bubmmorera LHOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus mo ypaBHeHUSAM

23 XUMHYECKUX PEaKIUi U bubmmorexa LOK

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

TEPMOXUMHUYECKUM YPABHCHHSIM
CKOpOCTh XUMHUUYECKOHN peakiuu, eé

24 3aBUCHMOCTD OT Pa3JIMYHBIX (DaKTOPOB.
Kartanu3 u karanuzatopsl

25 ['oMoreHHsbI€ ¥ reTepOreHHbIE peaKuu

26 [IpakTuueckas padora Ne 1 mo teme bu6nuoreka [IOK

"BnustHue pa3nudHbIX GakTOpOB HA

https://m.edsoo.ru/lfacaldl




CKOPOCTb XUMHUYECKOM peakiun"

OO6parumbie 1 HEOOpATUMBIE PEAKIIUH.

but6mmoreka [IOK

27
XHUMHUYECKOE PAaBHOBECHE https://m.edso0.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "Bnustaue pa3nudHbIX GaKTOpOB HA bubmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS
DIIEKTPOIUTHYECKAS JUCCOIIUALIN.
29 CI/IJII)HI:Je U ci1a0ble 3JI'I[eKT :JIH:LI bubmorexa HOK
p ’ https://m.edsoo.ru/5f766bdf
CreneHp nUCCOUAIINA
Honnoe npoussenenue soasl. Cpena
30 BOJHBIX aI:CTBo :B Bono I[0 HLII;I " bubmmorexa IOK
A p POB. BOAOPOA https://m.edso00.ru/3966ca89
noka3zarensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAIOIIIE B PaCTBOPax bubmmorexa [OK
p = p p https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XUMHUECKHE peaKIIUU B pacTBOpax bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
3JICKTPOJIUTOB
OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE
33 eakInu. BaxxHelme oKUCINTEIN U bubmorexa LOK
PEAKIIH. https://m.eds00.1ru/56226060
BOCCTAaHOBUTEIHN
34 Metoa 31eKTPOHHOTO (3JIEKTOHHO- bubmuotexa [JOK
MOHHOT0) Oananca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U PACILIABOB bubnuoreka [JOK
BEILICCTB https://m.eds00.ru/93fb97d2
36 Pemenne 3amay pa3nuuHBIX THIIOB bubmmorexa IOK
A8t p https://m.edsoo.ru/5a859d16
37 Pemenue 3aga4 pa3amyHbIX TUIIOB but6mmoreka [IOK




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

18 CucremaTtu3anus ¥ 0000IIeHUE 3HAHUI bubmuoreka [IOK
o TeMe " Xumuyeckue peakuuu" https://m.edsoo.ru/c161eb85

39 KonTtponbHas pabora o Teme bu6nuorexa [IOK
"Xumuueckue peakuuu" https://m.edsoo.ru/a8a0a930
ITonoxeH1e HEMETAIIIOB B
[lepuoanueckoil cucTeMe XUMUYECKUX

bu6mmoreka [IOK
40 snemenToB 1. . MenaeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHUS UX aTOMOB.
dusugeckue cBOMCTBAa HEMETAILIIOB
AnoTponusi HEeMETauIoB (Ha IpUMeEpe
41 KHCJIOPOJIa, cepbl, hocdopa u bubmorexa OK
pOAa, Cephbl, p https://m.edsoo.ru/ef92c91c
yriiepojia)

4 Bonopon: nonyudenue, pusndeckue u bubmmoreka [JOK
XUMHYECKHE CBOMCTBA. [ mapu bl https://m.edsoo.ru/0aa8f613
T"aoreHsl: HaXOXKICHUE B IIPUPOJIE,

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

M L https://m.edsoo.ru/4e223795
XHUMHYECKHE CBOMCTBA
I"anorenoBonopoasl. Baxknenue
44 KHUCJIOPOACOAepKaIlNe COCTUHESHUS bubmmorexa HOK
p p https://m.eds00.ru/6b3255e6
raJIoreHOB
JlaGopaTopHbIe U TPOMBITIUICHHBIC

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

bubmunorexa LIOK
46 SKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TEME

"T"anoreus!"

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




Kucnopon: naboparopusie u
HPOMBIIIICHHBIC CIIOCOOBI MOTYYCHUS,

bubmunoreka LIOK

47
bu3HYecKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHneHune Kuciaopoaa u 030Ha

bubmunoreka LIOK
48 OKcHabl ¥ IEPOKCUIBI
. p A https://m.edsoo.ru/5¢8816a0
49 Pemenne 3amay pa3nuuHBIX THIIOB bubmorexa LOK
A8t p https://m.edsoo.ru/2b6d8b4b
Cepa: HaXxOXKJICHUE B IPUPOJIE,
50 CH§C06H nonﬂ YEHUSI Qf)mrl)/mﬂemne u bubmorexa [IOK
Y . https://m.edsoo.ru/46afacl6
XUMHUYECKHE CBOMCTBA
bubmunoreka LIOK
51 CepoBoaopo1, CyIb(GHIbI
POBOZIOPOA, CybdU https://m.edsoo.ru/7¢875999
Kucmopoaconepxarme coeJTUHEHUS
52 CEPLI gci6ef{HIZ>CTI/IIH CBOI\/'ICTI][S CEpHOH bubmorexa LHOK
PBL. p https://m.edsoo.ru/8cfa2548
KHCIIOTEI
[IpakTuueckas padora Ne 5. Perenue

53 S3KCIEPUMEHTAIBHBIX 33124 II0 TEME buGnnorexa LIOK

" p . f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coenMHEHUs
A30T: HaX0Xk/ICHHE B IPUPOJIE,

54 CrocoObI MOMyUYeHUs, PU3NIECKUE U bubnuoreka [JOK
XHMUYCCKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPUIBI
Kucnopoaconep:xaiue coeqnHeHUs

55 a3orTa Ié)co6e:HI-II)OCTH CBOMCTB a30THOM bubmmorexa [OK

) https://m.edsoo.ru/e2965afe
KHACJIOTBI
56 [IpuMmeHeHue a30Ta U €ro COCTUHEHUN. bu6nuoreka [JOK

ABOTHBIC yTOOpEHHS

https://m.edso0.ru/129£5059




®docdop: HaAXOKAEHUE B IPUPO/IE,
CIocoObI OJTyYeHHs, PU3HMIECKUE U

bubmunoreka LIOK

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

58 q)ocq)ﬂo c((I)) e(bxcs ue kuciotel. Comu bubmorexa [IOK

p Iﬁ prRatl ' https://m.edsoo.ru/c7a2d429
bochOopHON KHCIIOTHI

59 [Mpumenenne docdopa u ero bubnuoreka [IOK
coequHeHnil. ocdopHbIe yT0OpeHUS https://m.edsoo.ru/a218070a
[TpakTuueckas padota Ne 6. Pemenue

bu6mmoreka [IOK
60 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
https://m.edsoo.ru/8175ac3f
"Azot u pochop u ux coenuHeHUS"
VYrnepoa: HaX0XACHUE B IPUPOJIE,

61 AJTOTPOTHbBIE MOJU(PUKALINH; bubmmoreka [JOK
bu3NYecKrue U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb1919e
MIPUMEHEHUE
Oxcup yriepoaa(ll), oxen,

62 TJIe l([)ya(I\I/)) ; r(on)LHaﬂ Kf/[ICJ'IOTa ueé bubmorexa [IOK
yrIepol 'Y https://m.edsoo.ru/dba58adf
coJH

63 Pemenue 3aga4 pa3aMmIHBIX TUIIOB bubmmorexa [OK

A&t https://m.eds00.ru/6029b609
KpeMHuuii: HaxokaeHUE B IPUPOJIE,
64 cr11)00061)1 0JT lleIfI/IH (bnsnzefmfe u bubmmorexa LIOK
M s https://m.edsoo.ru/143558ab
XUMUYECKHE CBOWCTBA
65 Oxkcua kpemuusi(IV), kpemuueBas bubnuotexa [JOK
KHUCIIOTA, CUIIUKAThI https://m.edsoo.ru/3170e7bl
but6mmoreka [IOK
[IpuMeHeHne KpeMHUS U €ro
66 https://m.edsoo.ru/393cdac0

coenuHeHuil. CTEKII0, €ro NoJy4YeHue,

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




BUOBI CTCKJIA

67 Pemenue 3aga4 pa3iauyHbIX TUIIOB bubmmorexa [OK
https://m.eds00.ru/b624£801
68 CucremaTtuzanus ¥ 0000IIeHUE 3HAHUI bubnuorexa [JOK
o Teme "Hemeramibr" https://m.edsoo.ru/6e864db5
69 KoHnTtponbHast paborta 1mo Teme bubnuoreka [JOK
"HemeTannsr" https://m.eds00.ru/d0484¢76
70 AHanu3 pe3yabTaTOB KOHTPOJIbHON bubmuorexa [JOK
paboThI, KOPPEKITUS OMIHOOK https://m.edso0.ru/2b7¢9510
ITonoxxeHrue MeTaJJIOB B
[Tepuoanueckoii cucreMe XUMUUECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHUS bubmorexa [IOK
https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JI0OUEK AaTOMOB
METAaJIJIOB
OO0mue dpuznyeckre CBOMCcTBa
72 MeTauioB. [IpuMeHeHne MeTaioB B bubmmorexa LHOK
https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
7 Cnnasel MetaiioB. Koppo3ust bubnuoreka [IOK
METAJIOB https://m.edsoo.ru/42b872¢3
74 Pemenue 3aga4 pa3amyHbIX TUIIOB bubmmorexa LOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMHUYCCKUI PSJT HATPSHKCHUM
75 MeTaJ'IJI':OB. OO0mme cnoI::oI([SH H(I))J'IyquI/ISI buGnnorexa LIOK
https://m.edsoo.ru/94eb377a
METAaJIJIOB
OO01mas xapakTepucTuka MeTamioB [A-
76 rpymisl [lepruonnueckoi cucteMbl bubmmoreka [JOK

XUMHYECKHUX 3JeMeHTOB. HaTpuii u
KaJuii: mojayyeHue, pusndeckue u

https://m.edsoo.ru/e12¢26b3




XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M KX COSAMHEHUHN

OO6mmas xapakrepucTuka MetamioB [1A-
rpymnmsl [lepuoanueckoi cucreMsl
XUMHUYECKHUX JIEMEHTOB. Maruui u

bubmunoreka LIOK

77 KaJIbIMI: TIOTy4YeHue, pu3nueckue u https://m.edsoo.ru/7c3e49c0
XMMHYECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COENUHEHUN

73 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubnuoteka [JOK
yCTpaHEHUA https://m.edsoo.ru/c74bfae9

79 AoMUHUN: TTOJTydeHUE, GU3HIECKUE 1 bu6nuoreka [IOK
XUMHYECKHE CBOMCTBA, MPUMEHECHHUE https://m.eds00.1ru/0e79b266
AmMdoTepHbIE CBOMCTBA OKCHU/IA U

20 TUJIPOKCHUIA ATTFOMUHHS, bub6munorexa LIOK
TAIPOKCOKOMILIEKCHI AITFOMUHHUS, UX https://m.edsoo.ru/5d12d318
pUMEHEHUE

81 Pemenue 3a1au pa3nuyHbIX TUIIOB
[Tpaktuueckas padota Ne 7. Pemenue

82 AKCIIEpUMEHTAIBHBIX 3334 110 TEME bubmmorexa [OK
" " https://m.edsoo.ru/27a4af43

Mertasibl TJ1aBHBIX TOATPYIII

OO61mas XxapakTepuCTHKa METAJUIOB

23 no6ouyHbIX ToArpym (b-rpyrm) bubnuotexa [JOK
[leproanyueckoil CuCTEMbl XUMHYECKHUX https://m.edsoo.ru/610d7431
3JIEMEHTOB
®dusnyeckue 1 XUMHYECKUE CBOMCTBA

84 XpoMma M €ro COeIMHEHUH, X buGnnorexa [IOK

https://m.eds00.ru/991 1bef3

IpUMEHEHNE

85 Baxueiimue coequHeHus Mapramiia. bubmmoreka [JOK




IlepmaHranar xanus, ero
OKHUCJIUTEIbHBIE CBOMCTBA

https://m.eds00.ru/039d69¢8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 J)KeJe3a U ero coequuenui. Ilonyuenne bubmmorexa [TOK
' Y https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIUJIaBOB Kelle3a
dusznueckre 1 XUMHYECKHE CBOMCTBA
87 MeOU U €€ COeIUHEHNN, X bubmmorexa LOK
’ https://m.edsoo.ru/2bc0f954
IPUMEHEHUE
dusnueckre 1 XUMHYECKHE CBOHMCTBA
28 IIMHKA ¥ €r0 COeAUHEHUH, NX bubmunorexa LIOK
npuMeHeHue. ['uapoKCOKOMIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[TpakTuueckas padota Ne 8. Pemenue
bubmunoreka LIOK
&9 SKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TEME
" " https://m.edsoo.ru/a6e352ea
Mertasipl TOOOYHBIX TTOATPYIIIT
90 Pemenne 3amay pa3nuuHBIX THIIOB bubmorexa LOK
atp https://m.edsoo.ru/a8b83d&3
O000I1IIeHNE U CUCTEMATU3ALHS
Bbubmunorexa LIOK
91 M3yYEHHOTO MaTepHaia o TemMe
" " https://m.edsoo.ru/e91fe975
MerTamisl
9 KonTtponsHas pabora no Teme bu6nuorexa LIOK
"Mertauier" https://m.edsoo.ru/83163ea3
93 AHanu3 pe3yJIbTaTOB KOHTPOJIbHOMN bubnuoreka [IOK
paboThI, KOPPEKITUs OMIHOOK https://m.edsoo.ru/9ebff2fd
Ponb xuMuu B obecrieueHuu
94 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA. bubmmoreka [JOK

[TonsiTHe 0 HAYYHBIX METOAAX
HCCJIEIOBAaHUS BEIIECTB

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




Hayunbie npuHLUIIBI OpraHU3aluu
95 XUMHYECKOTO MPOU3BOJICTBA. | bubmmoreka [JOK
[TpoMbIIIEHHBIE CTTOCOOBI TTOJTYYCHUS https://m.edsoo.ru/2e45a44f
BaXKHEUIIINX BEIIECTB
XUMHUYECKOE 3arpsiI3HEHUE
96 OKpYKaIOIIeH CpeIbl U ero 1 bubmorexa [IOK
Py o pe https://m.edsoo.ru/9f11bf51
MOCJIC/ICTBHS
97 XUMUA U 300POBbE YEIOBEKA. 1 bubnuoreka [IOK
JlekapCcTBEHHBIE CpEICTBA https://m.edso0o.ru/a6552721
08 Xumus nuuy. Poias xumun B | bubnuoreka [IOK
o0ecrieueHny MUILEeBOI 0€30IIaCHOCTH https://m.edsoo.ru/1£7b5bd2
99 KocMmernueckue u napdromepHbie ] bubmmoreka [JOK
cpeactBa. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTEINLCTBE. BakHeime
100 CTPOUTEIbHBIC U KOHCTPYKIIUOHHBIC 1 Bubmmorexa [IOK
p PYKH https://m.eds00.ru/61e69003
MaTepHuabl
XuMUS B CEIBCKOM XO35IMCTBE.
101 Oprannyeckue 1 MUHEPaJIbHbIE 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/fd39587d
yaoOpeHus
102 CuctemaTtuzanus 1 00001IeHNE 3HAHUI | bubnuoreka [IOK
10 TEME https://m.eds00.ru/db979¢70
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMBbl CPeIHEro 001Iero
o0pa3oBaHus

1

Brnanenue cucremoil XMMHUYECKUX 3HAHUH, KOTOpasi BKJIIOYAECT:

1.1

OCHOBOTIOJIAraolue MOHATUS (XUMHYECKHM AJIEMEHT, aTOM, H30TOIIbI,
AJICKTPOHHAs 000JI0YKa aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIIN aTOMOB,
OCHOBHOE M BO30YXXIEHHOE COCTOSHHE aTroma, HOH, MOJIEKYJa,
BAJICHTHOCTH, ANIEKTPOOTPHUIIATENILHOCTb, CTETEHb OKHCIICHHS,
XUMHUYECKass CBS3b (G- W T-CBsA3b, KpaTHBIC CBSI3HM), THOpHUIW3AIUS
aTOMHBIX oOpOuTaneidl, KpHCTalJIM4ecKass pemeéTka, MOjb, MOJIIpHas
Macca, MOJSIpHBIA 00BEM, MOJNSpHAs KOHIEHTPALUs, PacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHUCTEMBI), KPUCTAUIOTUIAPATHI, YTIEPOIHBII
cKesleT, (YHKIUOHAJbHAs TpyMma, paguKal, H30Mepbl, CTPYKTypHas
dopmyna, u3zomepus  (CTpyKTypHas, TreomeTrpuueckas  (umc-,
TPaHCU30MEpHs), TOMOJIOTUYECKUH psi, TOMOJIOTH, YTJIEBOJOPOJIBI,
KHCIIOPOJI- U a30TCOJEpKAIIUe COCTUHEHHS, OMOJOTHYECKH aKTHBHbBIE
BemecTBa (yrieBObI, KUPHI, OCTKH), MOHOMED, TOJTUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COCTUHEHNUS, KPEKUHT, pUGOPMHHT, THITHI
XMUMHAYECKHX PpEeaKIuil (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE, 3K30- U
SHAOTEPMHUUYECKHE, PEeaKIIMM HOHHOTO OOMEHa, TOMO- U Te€TE€pPOreHHbIE,
oOpaTuMble M HEOOpaTUMBIE), PACTBOP, AJICKTPOIUTHI, HEIJEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAsl JUCCOIMALUS, CTETIEHb AUCCOLMAINH, OKUCINUTED,
BOCCTQHOBUTENIb,  DJIEKTPOJIU3, CKOPOCTh XUMHUYECKOM  peaKIuu,

XUMHUYECKOE PAaBHOBECHE)

TeOpI/II/I N 3aKOHBbI (TeOpI/IH XUMHUYECCKOI'O CTpOGHI/ISI OpI‘aHI/I‘IeCKI/IX
BemecTB A.M. byTiepoBa, Teopusi 3JIEKTPOJUTUYECKON IHCCOIMALNH,

[Tepunonnueckuit 3axkoH JI.M1. MenneneeBa, 3aKOH COXpaHEHHsI MAcCChl),

1.2 3aKOHOMEPHOCTH, CHUMBOJMYECKMH SI3bIK XMMHH, MHPOBO33PEHUYECKHE
3HAHHUS, JIEXKAIIUE B OCHOBE IOHMMAHUS NMPUYMHHOCTH U CHUCTEMHOCTH
XUMHYECKHUX SIBJICHHUH, COBPEMEHHBIE TIPEJCTABICHUS O CTPOECHUU
BelIeCTBa HA AaTOMHOM, MOJIEKYJIIPHOM U HAJMOJIEKYJIIPHOM YPOBHSX

13 MpeICTaBICHUS 0 MeXaHHU3Max XUMHYECKHX peakuui,

TCPMOAUHAMHUYICCKUX u KHMHCTHYCCKHUX 3aKOHOMCPHOCTSX ux




MMPOTCKAHUSA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTCMAX

1.4

q)aKTOJ'IOFI/I‘IeCKI/Ie CBCICHUSA O CBOﬁCTBaX, COCTaBC, IIOJIYUCHHUHU U
0e30ImacHOM HCIIOJIb30BaHNU BaXKHEHIITHX HCOPTaHUYCCKUX n
OpraHn4YCCKUX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIO0BCKAa

1.5

oOuiyie Hay4Hble NMPUHIUIBI XMMHUYECKOTO MPOU3BOJACTBA (Ha MpuUMeEpe
MIPOM3BOJICTBA CEPHON KHUCIIOTHI, aMMHaKa, MeETaHoja, IMepepadoTKU

HeTH)

CdopmupoBaHHOCTH YMEHHUIA BHISBIISTH:

2.1

XapakTepHble TPU3HAKM U  B3aMMOCBA3b HW3YYEHHBIX TOHATHUH,
MPUMEHATh COOTBETCTBYIOIIME MOHSATUS MPU OMNHUCAHUM CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPraHUYECKUX BEIECTB U UX IPEBPALLECHUN

2.2

B3aMMOCBSI3b XHMUYECKHUX 3HAHHUM C HOHATHAMH H MMpEaACTaBICHHUAMU
APYrux mnpeaMeToB JIsd 0oJjiee OCO3HAHHOIO IMOHHWMAaHHSA U OOBSICHEHUS

CYILIIHOCTH MaTepUaIbHOrO €MHCTBA MUPA

ChopmMupoBaHHOCTH YMEHHSI HCIIOJIb30BATh:

3.1

HaAaUMCHOBAaHUsA XHWMHYCCKHX COG,I[I/IHCHI/Iﬁ MCXKAYHApPOOHOro COro3a
TGOpGTH‘IGCKOﬁ u HpHKHaI[HOﬁ XUMHUHU W TPHUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIACCaAM OpPraHUYCCKUX U

HCOPTraHNYCCKUX COGI[I/IHGHI/Iﬁ

3.2

XMUMUYECKYI0 CHMBOJHUKY JUIsl COCTAaBICHHS (OPMYJ HEOPraHUYECKUX
BEIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAEHHBIX

Y CKEJIETHBIX) (DOPMYJT OpraHUYECKHUX BEIIECTB

CdopMUpOBaHHOCTH YMEHHS KIIACCU(DHUITMPOBATD:

4.1

HCOPraHM4YCCKUE BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHs U

KPUTEPHU JUIS KJTAaCCU(PUKAIINY N3yYaeMbIX XUMUYECKHX 00BEKTOB

4.2

OpPraHM4cCKHUC BCHICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTB OCHOBAaHHA U

KPUTEPHU JUIS KITACCU(PUKAIIMY N3yYaeMbIX XUMUYECKHX 00BbEKTOB

4.3

MO Pa3IMYHBIM TPU3HAKaM (YHCIy W COCTaBY pEarupyrolux BEUIECTB,
TerioBoMy 3P QeKTy peaknuu, H3MEHEHUIO CTEleHed OKHCICHUS

AJIEMEHTOB, 0OPATUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa)

ChopmupoBaHHOCTE YMEHHUSI XapaKTePU30BaTh SJEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM H BO30YyXJIEHHOM COCTOSHHMH) W HOHOB
XUMHYECKUX 3JIeMeHTOB 1 — 4 nmepuonoB [lepuoanueckoit cucrtemsr J[.U.
MGHI[eHeeBa 1 UX BAJICHTHBIC BO3MOXHOCTH, I/ICHOJIB?)y}I IIOHATHUA S-, P

d-31eKTpOHHBIE OPOUTAIIN, SHEPTETUYECKHE YPOBHU




ChopMupoBaHHOCTh yMEHHUSI OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX UMM COCIMHEHHH IO

nepuojam U rpynmnam

ChopMuUpOBaHHOCTh YMEHHSI COCTAaBJIATH YPABHEHUS XHMHYECKUX

peaxkuuil ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

OKHCIHNTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/II\/'I IMOCPEACTBOM COCTABJICHUSA

AJIEKTPOHHOTO 0ajaHca 3TUX PEaKIHN

7.2

YpaBHEHUSI pEaKIUi pa3IWYHBIX TUIIOB; IOJHBIE U COKpalIEHHbIE
YpaBHEHHUsI peaklUii HOHHOTO 0OMEHa, yUUThIBas yCIOBHUS, PU KOTOPBIX

OTHU pCaKU UAYyT 1O KOHIIA

7.3

peaknuii THUAPOIHM3a, PEaKIMi KOMIUIEKCOOOpa3oBaHUsl (HAa MpUMEpe

TUAPOKCOKOMILIEKCOB ITUHKA U aTFOMUHMS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPIKIATH:

8.1

Ha KOHKDPETHBIX IpUMEpPax XapakTep 3aBHUCHUMOCTH PEAKIMOHHOMN
CIIOCOOHOCTH OPraHMYECKUX COCIUHEHWH OT KpPAaTHOCTHM U TUMA
KOBaJICHTHOM CBSI3U (G- U T-CBSA3H), B3aUMHOTO BJIUSHUS ATOMOB U IPYIII
aTOMOB B MOJIEKYJaX, a TaKkKe OT OCOOCHHOCTEH peanu3alu pa3IndHbIX

MEXAHU3MOB IIPOTEKaHMsI peaKLuit

8.2

XapaKTCPHBIC XHUMHUUYCCKHC CBOMCTBaA BCIHICCTB COOTBCTCTBYIOIIUMU

JKCIIEPUMEHTAMU U 3aIUCAMU YPAaBHEHUM XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCTE YMEHHUS XapaKTEpPH30BaTh COCTAB W BaKHEHUIIHE
CBOMCTBa BEHIECTB, MPUHAICKAIIUX K ONPENEIEHHBIM KiaccaM |
TpyIIiaM COeTMHEHHUH (ITPOCThIE BEIIECTBA, OKCHJIbI, THIPOKCHUIBI, COJIH;
YTJIEBOJIOPOIBI, POCTHIC 3PUPHI, CIIUPTHI, (PEHOJIBI, AJTbJACTH/IbI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CIIOXKHBIE A(UPBI, KHUPHI, YIIECBOABI, AMHHBI,

aAMUHOKUCIIOTBI, OCTKH)

10

ChopmupoBaHHOCTE yMEHHS MPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopMyliaM W YypaBHEHHSIM XUMHUYECKHX DPEAKIHi C HMCIOJIh30BAHUEM

(U3UYECKUX BEITUYHH:

10.1

Macchl (00BEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIIMH, €CIIH OJTHO
U3 UCXOJIHBIX BEIIECTB JTAaHO B BUE PAcTBOpa C ONPEACIEHHON MacCOBOM

J0JIEH pacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 00BEMHOM JI0JIH, BBIXOa MPOIYKTA PEeaKIIuu

10.3

TEIUIOBOTO AP eKTa peakuui

10.4

00BEMHBIX OTHOLLIEHUI T'a30B

10.5

0 HaXOXKJICHUIO XUMUYIECKOU (POpMyIIBI BEIIecTBa




11

Bianenue cucremMol 3HaHUK O METOAAX HAYYHOI'O IIO3HAHUS SIBICHUU
IIPUPO/IbI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHUE IIPUMEHSITh
9TH 3HAHUSA IPHU JKCIIEPUMEHTAIBHOM MCCIEAOBAHUU BEUICCTB W UL
OOBSICHEHUS! XUMHUYECKUX SBJICHMH, MMEIOLIMX MECTO B IPHPOJE,

HpaKTHHGCKOﬁ ACATCIIBHOCTHU YCJIOBCKA U B HOBCGI[HGBHOﬁ KHU3HU

12

ChopmMupoBaHHOCTh yMEHHSI TPUMEHATh (HCIOJB30BaTh) 3HAHHUS O
COCTaBE W CBOWCTBAaX BEIIECTB Ul DJKCIIEPUMEHTAIBHOM IPOBEPKU
TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XUMHUYECKUX
peakiuii ¥ TPOTHO3UPOBAHHUSA BO3MOKHOCTEH HX OCYILIECTBICHUS;
CHUCTEMHbIE XMMHUYECKHE 3HAHMS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
ABJICHUI, MMEIOIMX €CTECTBEHHOHAYYHYIO MPUPOAY; IS TPUHATHS

IPaMOTHBIX PELICHUH MPOOIeM B CUTYAIHSIX, CBI3aHHBIX C XUMHUEH

13

CchopMupoBaHHOCTh YMEHHUS IUIAHUPOBATH M TPOBOAUTH XUMHUYECKUI
OKCHEPUMEHT (TOJIyYeHHEe W H3Y4YCHHE CBOKMCTB HEOPTaHMYECKUX U
OpPTaHWUYECKUX BEIIECTB, KAUYECTBCHHBIC pPEaKIMU YIJIEBOJOPOJIOB
Pa3IMYHBIX KIJIACCOB M KHUCIOPOACOCPKAIIUX OPTaHUYECKUX BEIIECTB,
pelnieHue AKCIIEPUMEHTATBHBIX 3amaq o pacro3HaBaHUIO
HEOPTaHWYECKUX M OPraHWYECKHX BEIIECTB) C COOJIOJICHHUEM IPAaBHII
O0e3zomacHOTO  OOpamieHWsi ¢  BeImeCTBaMH W J1aOOpaTOpHBIM
obopymoBanueM; (HOpMyITHPOBATH 1SN UCCIICTOBAHUS; TIPEICTABISTH B
paznuuHOi  (opme pe3ynabTaThl IKCIEPUMEHTA, AaHAIU3HPOBATh U

OILICHUBATh UX NOCTOBEPHOCTH

14

ChopMupoBaHHOCTH YMEHHSI OCYIIECTBISTH IEICHANPABICHHBIA MOMCK
XUMHUYECKON HH(OPMAILIK B PA3TUYHBIX HCTOYHHUKAX (Hay4yHas U y4eOHO-
Hay4Has JIUTEepaTypa, CpeACTBa MacCOBOM MH(oOpMaImu, ceTh IHTepHET 1
IpyrHe), KpUTHYECKH aHAIM3UPOBATh XHMMHUYECKYI0 HH(opmanuio,
nepepabaThiBaTh €€ W MCHOJb30BaThb B COOTBETCTBUH C ITOCTaBICHHOM

y4eOHOM 3amaueit

15

ChopMupoBaHHOCTH ~yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH U
OIICHMBAaTh HMH(POPMAIMIO C TIO3UIMA SKOJOTHYECKONW OE€30MacHOCTH
MOCTIC/ICTBUI OBITOBOM W TMPOU3BOJICTBEHHON JESITEIHHOCTH YEIOBEKA,
CBSI3aHHOW ¢ TmepepadoTKOM BemecTB; C(HOPMHPOBAHHOCTH YMEHUH
OCO3HAaBATh  ONACHOCTb  BO3JCHCTBUS HA  JKUBbIE  OpraHU3MBbI
ONpEAENEHHBIX BEIIECTB, IMOHMUMAass CMBICI II0Ka3aTelsl MpeaesbHON
JOMyCTUMOW KOHICHTpAIlUMA, W TOACHATh HAa MPUMEpPax CIOCOObI
YMEHBIICHUS ¥ IPEIOTBPALICHUS UX BPEITHOTO BO3JECHCTBUS HA OpraHU3M

YCJIOBCKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
HO XUMHUN

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

TeopeTquCKI/Ie OCHOBBI XUMHH

1.1

Crpoenne BemniectBa. CoBpeMeHHasi MOJEIb CTPOEHUs aToMma. Pacnpenenenue
ANIEKTPOHOB IO HHEPreTHYecKUM ypoBHAM. Kiaccupukanus XuMUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOCHUS SHEPTeTUIECKUX YPOBHEH aTOMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKIEHHOE COCTOSHHUS aTOMOB. DIIEKTPOHHAS

KoH(uUrypaius aroma. BajieHTHbIE AIEKTPOHBI

1.2

[lepuonnueckas cucrema xumuyeckux adsemeHtoB .M. Menneneesa.
Ousnyeckuit cmbica [lepuoamdeckoro 3akona .M. MenneneeBa. [Ipuunnbl u
3aKOHOMEPHOCTH M3MEHEHUS] CBOMCTB JJIEMEHTOB M HMX COCIUHEHUU IO
MepuoiaM Y TpynmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

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

1.3

Banentnocts. DnekTpooTpunarenbHOCTh. CTENeHb OKUCIICHUS

1.4

Bunbl xuMudeckoli CBs3M (KOBaJICHTHAs, MOHHAS, METAJNIMYECKasi, BOJIOPOIHAS)
1 MEXaHU3MBI €€ 00pa3oBaHus. MeXMOJEKYIIsIpHBIC B3auMoieicTBUs. BemecTra
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTpPO€HHUs. THUIbl KPHUCTaNIMYECKUX

peiméToK. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI

1.5

XumMuueckas peaxkuus. Knaccudukamnms XUMHUYECKUX peakuuii B

HEOPraHMYECKON ¥ OPraHN4eCKOl XMMHH. 3aKOH COXPAHEHMsI MacChl BELLIECTB

1.6

CKOpOCTb peakiuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (JaKTOPOB

1.7

TemnnoBbie 3¢ HEeKTh XUMUYECKUX peakiuil. TepMoXuMHUYECKHe ypaBHEHHS

1.8

OOpatumble peakuuu. XuMHUYeckoe paBHOBecue. DakTopbl, BIHSIOIINE Ha

cocTosiHue xummuieckoro pasHoBecus. [Tpunuun Jle [llatense

1.9

DnexTponutuueckas auccoruanus. CunbHble U crnabbie snekTponuTsl. Cpena
BOJHBIX PAacTBOPOB BEIIECTB: KHCNas, HeWTpanpHas, IienoyHas. CreneHb

nucconuanui. Peaknuu HOHHOT0 0OMeHa

1.10

IMaaponus coneit. MornHoe nmpousBeaeHue Boasl. Bomopoauerii nmokazatens (pH)

pactBopa

CriocoObI BbIpaskeHUsI KOHIIEHTPALMK PAaCTBOPOB: MaccoBasi A0Jsl paCTBOPEHHOTO
BEILIECTBA, MOJSIpHAs KOHUEHTpanus. HachlllleHHble W HEHACHIIICHHbIE

pacTBOpBL, pacTBOpUMOCTh. Kpucramioruaparst

1.12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkmuu. HOB@I[GHI/IG BCIICCTB B Cpclaax C

pa3HbIM 3HaueHueM pH. MeTtonbl aekTpoHHOro O6anaHca




1.13

DNEKTPOIN3 PAaCTBOPOB U PACILIABOB COJIEH

OCHOBBI HEOPTAaHUYECKON XUMUU

2.1

Knaccudukanus HeopraHnueckux coeuHeHnii. HomMeHkiaTypa HeopraHn4eckux

BEILIECTB

2.2

XUMHUYECKHUE CBOMCTBA BAKHEHIIMX METAJIOB (HATPHM, KalWMd, KaJbIuil,
MarHui, aJlOMUHUN, ITUHK, XpPOM, KeJIe30, MeIb) U uX coeauHeHuit. OOmue

CITOCOOBI IMOJIyYCHHA MCTAJIJIOB

23

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

KHUCJIOPOJICOACPKAIIUX KUCIOT, BOAOPOJAHBIX COCTUHEHUMN )

24

I'eneTnueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, TPUHAIJICIKAIINX K PaA3JIMYHBIM

Kj1accaM

2.5

#HHPartH## nenTrUKas HEOPTaHUUYECKUX coelMHeHN. KauecTBeHHbBIE

pCaKkuu Ha HCOPraHNYCCKUC BCUICCTBA U MOHLL

OCHOBBI OPraHUYECKON XUMUU

3.1

OCHOBHBIE ITIOJIOXKCHUA TCOpHUU XUMHWYCCKOTI'O CTPOCHUMA OpPraHu4CCKUux
coequHeHnii A.M. BytiepoBa. YTiepoaHblil CKEIET OpPraHU4YeCKOW MOJIEKYJIBI.
KpaTtHOCTP XUMHUYECKON CBS3U. S- U P-CBSI3U. Sp3-, sp2-, Sp-TUOpUAM3AIUN
opOuTaneii aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO

cTpoeHus Mosekyi. ['omonoru. I'omonornueckuii psaa. MzoMepus u nzoMepsl

3.2

[Tonatue o  ¢ysxnuoHanesHOW  rpynme.  OpueHTanmoHHbIE  3(PQEKTHI

3aMECTUTEIIEN

3.3

[IpencraBnenne o kiaccuukauuum oOpraHuyeckux BemecTB. HomenkiaTtypa
OpPraHMYECKUX COEIMHEHUN (CUCTeMaThyecKas) WU TpUBHUAJIbHBIE HAa3BaHUS

BayKHEHIITNX HpeHCTaBHTeHeﬁ KJIaCCOB OPraHNYCCKUX BEIICCTB

3.4

CBoOOHOpa UKAIBHBIH W HMOHHBIM MEXaHW3Mbl peakiuu. I[loHsTHEe O

Hykieoduie u snekrpodune. [Ipapmio Mapkosuukona. [Ipasuio 3aiiiieBa

3.5

AJikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: rAJIOTEHUPOBAHKE, JETUAPUPOBAHUE,
TEPMUYECKOE PAa3JIOKEHUE, KPEKHHI, wu3oMmepusanus, ropenue. Ilomyuenue
ankanoB. lluxnoankanel. Crneun¢puka CBONCTB IMKJIOATKAHOB C MaJlbIM

pasMepoM I1ukIa. Peakiuu mprcoeIMHeHNs U PaJuKaIbHOTO 3aMEIICHHS

3.6

AnxeHbl. XUMHYECKUE CBOMCTBA: peakUUU MPHUCOEIUHEHHs (TaJOreHUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, THIpaTallys), TOPEHUs, OKUCICHHS U
nonuMepuzaui. [IpomblieHHble ¥ J1a0OpaTOpHBIE CIOCOOBI  MOJIyYEHUs

AJIKCHOB

3.7

AJKagueHbl. XMMHUYECKHE CBOWMCTBA AQJIKaJUEHOB: PEAKIUU MPUCOCTUHEHUS

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




AJIKaAUCHOB

3.8

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIIMUA MPHUCOCTUHEHUS (TaJOTeHHPOBAHUE,
THJIPUPOBAaHUE, THApATalus, THAPOTaJIOTCHUPOBAHUE) KaK CIIOCO0 IOIydeHUs
IIOJIMMEPOB M JIPYIUX IIOJIE3HBIX NPOAYKTOB. Peaknuu 3amemenus. I'openue
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU IS CBApPKH M PE3KU

MCETAaJIJIOB. HpI/IMeHeHI/Ie allCTHUJICHa

3.9

Apenbl. XWMHYECKHME CBOWCTBa O€H30J1a: peakIuu  AJIEKTPO(PHIBHOTO
3aMeIlIeHus, TNPHUCOSAWHEHHs] (TMIpPUPOBaHUE, TaJOreHUpoBaHue). Peaxius
ropenusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Tomyousa. [lomydenue Oenzoua.
OcoOEHHOCTH XWMHUYECKHX CBOWCTB cTuposa. [lommmepusaius cTupoa.

CriocoOsl MosTy4eHus U IPUMEHEHUE apOMaTHYECKUX YTIIEBOAOPOIOB

3.10

Crouptel. [lpenenbHble  OJHOATOMHBIE CHUPTHI. XHMMHYECKHE CBOMCTBA:
B3aMMOJICIICTBME €  HAaTpUeM KaK CIOCOO0  YCTaHOBJEHHUS  HaJIU4UA
THAPOKCOTPYIIBI, C  TaJOreHOBOAOPOJAMH  KaK  CIOCO0  TMOyYCHHUS
pacTBOPUTEIIEH, BHYTPU- U MEKMOJICKYJISIpHAs Aeruaparanus. Peaknus ropeHus.
[lonyuyenne »5TaHoONa: peakuust OpOXKEHHS TUIIOKO3bl, TUApATalus STUJICHA.
OTUICHIJINKOIb U TJIMLEPUH KaK MPEeICTaBUTENH TMPEAETbHBIX MHOTOAaTOMHBIX

CIIUPTOB

3.11

@denon. XuMHUYECKHE CBOWCTBa (heHONa (peakiuu C HaTpueM, THAPOKCHIOM

HaTpusi, Opomom). [lonyuenue penona

3.12

Anpaeruapl. XUMHUYECKUE CBOMCTBA IPENEIbHBIX albAECTUAOB: THIPUPOBAHMUE;
KayeCTBEHHbIC PEaKUUU Ha KapOOHMIIBHYIO TpymIy (peakuus «cepeOpsHOro
3epkanay, B3aumoaeicTeue ¢ ruapokcuaoM menu (II). [Momyuenue npeaenbHBIX
aNbJIETUJIOB: OKHCIEHUE CHOUPTOB, TUApaTalus aleTwieHa. AIIeTOH Kak

npeaACTaBUTCIIb KECTOHOB. OcobeHHOCTH pCaKuu OKUCIICHUA allCTOHA

3.13

KapOoHOBBIE KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCTOT. OCOOEHHOCTH XUMHUYECKUX CBOWCTB MypPaBbHHON KHUCIOTHI.
HonyquI/Ie Hp@I[GJIBHBIX OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT: OKHCIICHUC
QIKaHOB, AJIKEHOB, TIEPBUYHBIX CIUPTOB, aJIbJIETHAOB. BhIicine mpenenbHble U

HCIIPCACIILHBIC Kap60HOBBIe KHCJIOTHI

3.14

Cnoxnbie 3¢pupbl u Kupbl. CrHocoObl TONYYEHUS CIOXKHBIX A()HUPOB.
OOparuMocTh peakiuu >Tepuduranuu. [IpuMeHeHHe CIOXKHBIX A(PHUPOB B
NUIIEBOM M map(roMepHON HPOMBIINITICHHOCTH. JKUpPBI Kak CIOKHBIE 3(UpPbI
TJIMIEpUHA W BBICIIUX KapOOHOBBIX KHCJIOT. XHUMHYECKHE CBOWCTBA KHPOB:
THIPUPOBAaHUE, OKUCIEHUE. [HMApOoNM3, WM OMBUICHHE, JKUPOB KakK CII0CO0
MPOMBIIIJICHHOTO TOJYYEHHUsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT. MbLI4 Kak

COJIM BBICHINX Kap60HOBBIX KHCIIOT

3.15

XUMHUYECKHUE CBOMCTBA TIJIIOKO3Bl: PpEAKIUU C Y4YaCTUEM CIHMPTOBBIX H




aJIBJICTUAHOM TPYNI M MOJIOUHOKHCTIoe OposkeHue. [IpuMeHeHHe TIIOKO3bI, €€
3HAUYEHHE B JKU3HEACATEIBHOCTH OpranusMa. Jucaxapuabl: caxapo3a, MajlbTo3a.
BoccranaBnuBaromue ¥ HEBOCCTaHaBIMBAaKOLME Jaucaxapuabl. ['uaponus
nucaxapunioB. llonncaxapuasl: Kpaxman, MIMKOreH. CTpoeHne MaKpOMOJIEKYJI
Kpaxmayia, TJIMKOT€Ha M LeUItoia03bl. (DU3MYeCKHe CBOMCTBA Kpaxmana |
LEJUTION03bl. XMMHUYECKHE CBOWCTBA KpaxMmaja: THIpOJIU3, KadeCTBEHHas
peakuus ¢ MOoJ0M. XMMHUYECKHE CBOMCTBA IIEJUIIOJIO3bI: TMAPOJIU3, MOJTyYEHUE
a¢upoB 1eTrONo3bl.  [loHsSITHE 00 WMCKYCCTBEHHBIX BOJOKHAX (BHCKO3a,

aIeTaTHBIN MIENK)

3.16

AMUHBI. AMUHBI KaK OpraHUYe€CKHE OCHOBAHUSI: PEAKIMU C BOJOH, KUCIOTaMHU,
peakuus TOpeHHs. AHUIUH KakK MPEACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHUYECKUE CBOWMCTBA aHWJIMHA: B3aUMOJCUCTBHE C KHUCIOTaMH, OpOMHOIA
BOJIOM, okucieHue. [lomyyeHue aMMHOB QJIKWJIMPOBAHHEM aMMHaka U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJTICBOAOPOOOB

3.17

AMMHOKHCIOTBI U O€nKH. AMMHOKHUCIOTBI Kak aM(OTepHble OpraHUYeCcKHe
coequHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, OOpasyromue Oenku. XHUMHUYEeCKHue
CBOHCTBa OEJIKOB: TUIPOJIU3, JCHATYypalus, KaueCTBEHHBIC (LIBETHBIC) PEaKINH

Ha OenKun

3.18

CrpoeHue M CTpyKTypa MOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJUMEPOB OT
cTpoeHHus: MouieKyJd. OCHOBHBIE CIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYIISIPHBIX
COEMHEHMI: peakIuy MOoJUMepU3alui U MoJuKoHAeHcauuu. Knaccudukanus

BOJIOKOH

3.19

#HH#HParH# nenTnukanus opraHmuecKux coeuHeHui. Pemenue

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCliO3HABAHUC OPTaHUYCCKUX BCIICCTB

3.20

I'eneTnyeckas CBA3b MEXKAY KJIaCCAMU OPTraHUYECKUX COCIUHEHUN

XUMUS U )KU3Hb

4.1

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

TOpHOYMMHU U TOKCUYHBIMHA BCIICCTBAMU, CPEACTBAMU OBITOBOM XUMHH

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJICKOE X035MCTBO. XUMHUS B
MIPOMBIIIJIEHHOCTH. XUMHsI U SHEPreTUKa: NMPUPOIHBIN W TOMYTHBIA HEePTIHON
ra3pl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH u e€ mepepaboTka (MPUPOIHBIC

WCTOYHUKHU YTIIEBOJOPOIOB)

4.3

XUMHUS U DKOJOTHS. XUMHUYECKOE 3arpsi3HEHUE OKpPY)KAIoLIeH cpelasl M ero
nocnenctBus. Oxpana ruapocdepsl, TOUYBBI, aTMOchepsl, (GIopsl U GayHbl OT
XMMHYECKOTO 3arps3HeHus. [Ipobimema OTXOM0B M MHOOOYHBIX MPOIYKTOB.

AJ'II)TepHaTI/IBHBIe HNCTOYHHUKHU SHECPTHUU

44

O6H_II/IC IpeACTAaBICHUA O MPOMBIINIJICHHBIX crocobax IMOJIYUYCHHUSA XHUMHNYCCKHUX




BElIeCTB (HAa TMpUMEpe MPOU3BOJACTBA aMMHAaKa, CEpHOW KHUCIOTHI). U&pHas u
uBetHas  Mmetauryprus.  CTeKsi0 M CWIMKaTHasg  ITPOMBIIUICHHOCTb.
[IpombinieHHas ~ opranuudeckas  xumusa.  CpIpb€ I OpraHUYECKOU

IMPOMBIINIJICHHOCTH

HH#Par##H# Tunbl pacy€THBIX 3a/1a4

5.1

###Par###PacuéTel Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WM 00BbEMY OJTHOTO U3 YYACTBYIONINX B PEAKIIUU

BCIICCTB

52

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

53

#H#HPar#t#PacuéTel 00BEMHBIX OTHOIICHHUN T'a30B MPU XUMHUYECKUX PEAKIIHAX

54

HH#HPar#Ht#Pacuérel Macchl (00bEMa, KOIMYECTBA BEILIECTBA) TPOILYKTOB

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

5.5

#HH#HPar#t#Pacu€Tel MaccOBOI MM 0OBEMHOMN JTOJTM BBIXO/A IPOAYKTA PEAKIHH

OT TCOPETUYCCKHU BO3SMOXKHOI'O

5.6

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

PacTBOPEHHOIO BELIECTBA

5.7

HH#Par##H#Pacd€Thl ¢ HCTIOJIB30BAaHUEM MOHITUH «MACCOBast AOJISD), «MOJISIpHAsS

KOHIICHTPALIUS», «PACTBOPUMOCTH)

5.8

###Par###Haxoxxienne MOJIeKyIsIpHON (POPMYIIBI OPraHMIECKOTO BEIIECTBA 110
€ro INIOTHOCTH U MAaCCOBBIM AO0JIAM 3JICEMCHTOB, BXOOAIIIUX B €I'0 COCTaB, UJIM 110

IIPOJYKTaM CTOPAHMS




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






