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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepasbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM cTtaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuo 10 2025 roma» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuszyeMoe B ycIoBUAX —AuBPepeHIMpPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodeccuoHaIbHOTO 0oOpa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHHE TIPEJCTaBICHUS O IIENAX, COJACpXKaHUHU, OOIed cTpaTreruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBCHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE paclpelie]ieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTo
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIed U 3a/lay U3y4YeHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHUMUUM Ha YPOBHE OCHOBHOIO OOIIETo
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEeNsThCs B COOTBETCTBUM C HANpaBJIEHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3Y4YEHMs] HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toil CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHU3aIUAX MPOoPEeCCHOHATBEHOTO 00pa3oBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OpMHUpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUs» Ha YPOBHE YIIIYOJIEHHOTO H3yYEHHS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel nosiokeHuss GI'OC COO o paznuuusax 0a30BOro M yriryoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHHUH Ha OCHOBE PACIIMPEHUS U YIIIyOJeHUS
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHAamMuKH. M3ydeHue mnepuogmyeckoro 3akoHa u llepmoamueckoi
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe C TOYKH 3pEHHs] MEXaHU3MOB €€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUN ynenseTca 0co00e BHUMAHUE BOMIPOcaM 00 3JEKTPOHHBIX 3(PdeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJIHEHUH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU IMpeAMeTa B JIaHHOM Cllydyae akKIeHT OyneT cieilaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATETBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BEUICCTB CIY)KaT OCHOBOM I W3Y4YCHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUW W3y4YeHHE MpenMera «XUMHs» Ha yriayOJI€HHOM ypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. Pelenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiid B OOECHedyeHUuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: QyHAAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJEH M MPOOJEM COBPEMEHHON XUMHH, JJIsi OOBSICHECHUS U
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJCTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBSI3aHHON C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM IEATEIPHOCTH M IMTOBCEAHCBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKUE LIeJU U 33/1a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHIO W T[I03HAHWIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHUS K CaMOOOpPa30BaHUIO U HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUH M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE cpeaHero obimiero oopasoBanus, cocrasiser 340 dacos: B 10 kimacce —
170 gaca (5 yacoB B Hezemnto), B 11 kinacce — 170 yaca (5 4acoB B HEJETIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl NEpEeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT oOpraHudeckux coeauHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buuabl u30MEpUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuid (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMonorudeckuit ps ankaHoB, oO1mas ¢popMyina, HOMEHKIATypa 1
M30MepHs. DICKTPOHHOE WM MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYI AIKAaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpU3aLINH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoankaHoB. CrocoObl MOMyuyeHus u
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTajneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
P JIBOWHOM CBA3M, MOJMMEpU3alMM U oKucieHud. [IpaBmiio MapKOBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposantvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS U XUMUYECKUX CBOWMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoenunenne. I[lonumepusanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKUHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMu Ha TPOMHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLUU 3aMEIICHUs] B O€H30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib U npoayKTsl ero nepepadotrku. CrnocoObl nepepaboTku HEPTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIEBOAOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaencTBHE MUTraJIOTCHAIIKAHOB C MAarHue€M M IIUHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja MU BOJOPOJAa B OPraHUYECKUX BEUIECTBAX, MOJYyYEHHE STHUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIHUPTOB. BOIOpOAHBIE CBA3M MEXAY MOJIEKYJIAMHA CIUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJy4YeHHs W NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYeCKHUMH KHCIOTaMH, KayeCTBEHHAs pEaKluss Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl TOMy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHHE THUIPOKCOTPYHIBI H
O0eH3oapHOTrO spa. duszmdeckue cBoicTBa PeHona. OCOOCHHOCTH XUMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAYECTBEHHBIE PEAKIIMHA HA aJIbJIETUIBI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOJOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JUHONeH08as KUCIOThl. CrIocOOBI OMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. CTpoeHue, pU3nyecKkue 1 XUMUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpi1a KaK COMM BBICHINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHUE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B mpupoje u npuMmeHenue. [lonucaxapuapl: kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIM3, MOIyYyeHHe >PHUpPOB LeToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOrO CIHMPTa B ANbJETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbIe KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anidaTuyeckue W apoMaTUYECKUe; IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWwIMHA. B3auMHoe BIusHUE TPyl aTOMOB B MOJIeKyJie aHWIMHA. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] UM NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHWIUHA U3
HUTPOOEH30Ia.

AmunOkucoTel. HomenknaTypa u nuzoMepusi. OTaenpHble IPEICTaBUTENN O
AMUHOKHWCJIOT: TJIMUMH, aJaHuH. @DU3NYecKHe CBOMCTBA AMHHOKHUCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. IlepBuuHas, BTOpUYHAA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE O€NKOB B BOJE, JCHATypauus OENKOB IMpH HarpeBaHUM, LBETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3a7ad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHSAS MOJIEKYJIsIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TOJUCTHPOJ, MOJIUMETHIMETAKpPWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAaKOMJIEHUE ¢ o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYeCKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WMIIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOcHCTeMma, Owocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIMOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAaHTOBBIE UHUCIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamms XuMHIeCKUX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTypaluu HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPUEW CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIUHEHUM.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BbIpaXEHUSI KOHIIEHTPALIMM PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PAacTBOPE, MOJSAPHAs KOHUEHTpAIUsA, MOJIbHAS J0JIA



pPacTBOPEHHOTO  BEIIeCTBa, OOBEMHAas OIS  PACTBOPEHHOTO  BEIIECTBA.
HacpimenHble 1 HEHACHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. Kpucraiumoruaparsl.

Knaccudukaiys n HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. T pUBHUATLHBIC
Ha3BaHUS OTJIEJIbHBIX MPEACTABUTEICH HEOPTAHMYECKUX BEILIECTB.

Knaccuduxaiys XuMAYeCKUX peakiuii B HEOPraHWYECKOM W OpraHWYeCKOM
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHYECKUX peaknusiX. TermnoBbie 3Q(PEKTh XUMUUECKUX PEaKIIUH.
TepMoxuMUYeCcKrue ypaBHEHUS.

CKOpOCTh XUMHUYECKON peakIiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (haKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakiuu. Katanus u kaTaau3aTopsbl.

OOpatumbie 1 HEOOpPATHUMBIC peaKIMu. XUMUYeCcKoe paBHOBecue. KoHncranTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHSA: TEMIIEPATYpa, JABJICHUE U KOHICHTPAIIMH BEIIECTB, YYACTBYIOIIMUX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmannv. Cpena BOJHBIX PACTBOPOB: KHCIIOTHAs, HEUTpaibHAasd,
nienouHas. Bogopoaueiit mokasarens (PH) pactBopa. I'maponus coneit. ' uaponus
OpraHUYecKux BemiecTB. Peakiuu noHHOTO 0OMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE  peakinuu.  CTEneHb  OKHUCJICHHA.
Okucnurenb MW BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelime okuciurend U BoccTaHoBuTenu. Kilaccudukanus OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX  peakiuil. Meroq  2JIeKTpoHHOro Oamanca. Meton
MOJypeakiuid. JEKTPOJIM3 PAcTBOPOB M PACIUIaBOB HEOIPraHUYECKUX U
OPTraHUYECKUX AJIEKTPOJUTOB.

['anpBanuueckass  mapa. I'ampBaHMYECKUN  DJIIEMEHT. DIIEKTPOIHbBIC
MOTCHIIHAJIEI.

DKCNEpUMEHTaIbHbIC METOJIbl M3YUYCHMS BEIIECTB W MX MPEBpaIICHMIA:
pa3ioKeHHWE TEepOKCHAa BOJOpPOJAa B TMPUCYTCTBUM KaTajlu3aTopa, MOJICIH
KPUCTAUTNYECKUX PEHIETOK, TPOBEJICHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eiieHre
Cpeapl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HU3YUYEHUE BIUSHUA PAZJIHUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xXumMusi.

[Tonoxxenne HemeraiuioB B llepuonnyeckor CUCTEME  XHMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJJIOTPOIMS HEMETAIOB (Ha MpUMEpPE KUCIOPOJia, CEPHI,

docdopa u yriaepona).



Bonopon. Ilomydenne, ¢usnueckre M XUMUYECKHE CBOWCTBA: PEAKIIUU C
MeTaJJIaMd M HEMeTaUlaMH, BOCCTaHOBUTENbHbIE CBoOWcTBAa. ['mapuabl.
TonIMBHBIE ATIEMEHTHI.

["anorennl. Haxoxnenue B Mpupoje, crnocoObl MOJNydeHus, (puanyeckue u
XUMUYECKUE CBOKCTBA. ['amoreHoBomopoabl. BaxHelie KUCIOpOACOAEpIKaIlne
COEUHEHHsI TayoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U X COeTMHEHHM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIUICHHBIE CIIOCOOBI MOJIYYEHUS
kuciopoaa. @uU3NUEeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenue B TpHUPOAE, CIIOCOOBI TONYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
ceprl(VI). CepHucras m cepHas KHUCIOTBI U UX colid. OCOOEHHOCTH CBOWCTB
cepHoil kucnoTel. [I[puMeHeHre cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupoje, CHocoObl MOdy4YeHUs, (U3UYECKUE U
XAMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHZIBI a30Ta. A30TUCTAst U a30THaA
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHenne azorta
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUSL.

®ocdop. Haxoxnenwe B mpupojsie, CHOCOOBl MOMy4deHUs, (U3HUECKUE U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenune ¢ochopa u ero coenuneHuit. DocdopHbie
yao0peHus.

Yrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE  MOJIU(DHUKAIUY.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaoMm. Oxcup yriepona(ll), oxcun yrnepona(lV), yromeHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DyinepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemuuii. Haxoxnenue B mpupone, CrnocoObl MOJyYeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XMMUUYECKUX 3JIEMEHTOB.
OcoOCHHOCTH CTPOEHHUS JJICKTPOHHBIX 000JIOYEeK aTroMoB MeTauioB. OOrmue
¢dbusnyeckue cBolcTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYCCKUN  Psifl  HampspkeHud  MeTtawioB.  OOmue  crnocoOs
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAILTYPIus,
anekTpometaiutyprusi. [lonarue o xoppo3un MeramwioB. CrnocoObl 3amUTHl OT
KOPPO3HH.



Ob6mas xapakrepuctuka MetaioB |A-rpynmnsl [lepuoguyeckoid CHCTEMBI
XUMUYECKUX OJJeMeHTOB. Hartpwii w xKanuii: mnomydeHue, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCTUHEHUM.

O6mast xapakrepuctuka metauioB |lIA-rpynmer Ileprogudyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajJblMid: Mody4YeHue, (U3MYEeCKue u
XUMHUYECKUE CBOMCTBAa, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COCAUMHEHUHU.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIllecTBa M €ro coeAuHeHuid. AmdorepHble CBOWMCTBAa OKCHAA U
TUIPOKCU]IA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OOmiasi xapakTepucThka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3znyecKrue 1 XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCHUIIbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomarhl, HX
OKHCIUTENIbHBIC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranat kanus, €ero OKUCIUTEIbHBIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKeJjie3a M €ro coequHeHuil. OKCUpl,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [lonydyenue u npumMeHeHue xKene3a
U €ro CILIaBOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHenuil. [lomydenue u
MPUMEHEHUE MEJIU U €€ COSTUHEHUI.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITHKa. [IpuMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M WX MPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U jKejie3a C pacTBOpPAMH KHUCJIOT U
1IeJI04Yel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
W KAaTHOHBI METAJUIOB, B3aUMOJICMCTBUE THIIPOKCHUIOB ATIOMUHUS W IIMHKA C
pacTBOpaMH KHUCJIOT M IIEJIOUeH, PeIIeHHe IKCIEPUMEHTANBHBIX 3a7a4 M0 TeMaMm
«T"anorensl», «Cepa u €€ coeauHeHUs», «A30T U (ochop U HX COECTUHEHUN,
«MeTaibl TIIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHuS U KU3Hb.

Ponp xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS deioBedecTBa. [lorsTue
O Hay4YHBIX MeToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO0 HCCIIEIOBAHMUS.



Hay4Hble NpUHIUITBI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIILIIEHHbIE
CHOCOOBI MOTYYeHHs] BaXKHEHIIINX BEIIECTB (HA MpUMeEpE MPOU3BOJCTBA aMMHAKa,
CEepHOM KHUCIOThI, MeTaHoJa). IIpoMbIuIeHHBIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpPENbl U €ro MOCIEICTBUSL.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacHOCTH.

XuMusi ®W 340poBbe uenoBeka. JlekapcTBeHHble cpencTtBa. I[lpaBuna
WCITOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.

XUMHMsI TIHIIKA: OCHOBHBIE KOMITIOHEHTHI, MUIIEBbIE N100aBKkU. Poib XxuMuu B
oOecrieyeHuu MUIIEeBOM 0€3011aCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30IacHOr0 HCIMOJb30BaHU TMpEnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XUMHS B CEICKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MAaTepuaibl, KPaCKH, CTEKIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHrie 3anaun.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BELIECTB MMEET IpHUMeCH, Macchl (00BEMa, KOJMYECTBA BEILECTBA) MPOAYKTa
peaknuy, €CIM OJHO M3 BEUIECTB JAaHO B BHUAE pPacTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIEd PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHLIEHTpalluu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TpU  W3YYEHUH OOmEed W
HEOpPraHU4eCKol XUMUM B 11 Kracce OCylIeCTBIAETCA Yepe3 UCIIOJIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIH (PaKT, TMIIOTE3a,
TEOpusi, 3aKOH, aHAJU3, CUHTE3, KJIacCHU(PHUKAIUs, MEPUOJIUIHOCTh, HAOIIOICHHE,
U3MEpEHUE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOMbI, PaIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIe€THUYECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, HUACANbHBIA ras,
duznyecKkue BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.



buonorus: kieTka, opraHusM, 3KOCUCTeMa, Onocdepa, MeTadoIM3M, MaKpO-
Y MHKDPODJIEMEHTBI, OCITIKH, JKUPBI, YTIIEBOAbI, HYKJICHHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB 1 TIOTOK SHEPTHH B SKOCUCTEMaX.

['eorpadus: MUHEpaJBI, TOPHBIC MOPOJBI, TMOJIE3HBIC UCKOMAEMbIC, TOIUIHUBO,
peCypChI.

TexHoJIOTHS: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTYPrHUsi, CTPOUTEILHBIC
MaTepUaIbl, CEIIbCKOXO3IMCTBEHHOE MPOM3BOJICTBO, MUIICBAs MPOMBIIUICHHOCTD,
dapMareBTHYCCKAs HPOMBIIICHHOCTb, TIPOM3BOJICTBO KOCMETHYECKHX
npernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, SJICKTPOHHAS
HPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHUHCKON TpPaXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTUYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH LIETU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIbHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PELICHUHM YYEOHBIX U TMO3HABATEJIHHBIX 3a/1a4, BBINOJIHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMIA HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUSA MOCIEACTBUMN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HENPHUATHS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEIICHUM MPAKTUUYECKUX 3ajay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliyd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUNW XUMHH  JUISI
pelIeHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JCHUCTBUN U MPEIOTBPAILAT UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M yMEHHUS AaKTHUBHO MPOTUBOCTOSATH UACOJIOTUU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUSA, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMUpPOBAaHUM PAIMOHATBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpbl, B pEUICHUH TI00ATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIUHBI, O0ECIIeYeHUN
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMbl€ 3HAHUS JJIs aHATN3a U OOBSCHEHUS SBJICHHUM OKPY>KAIOIIET0 MUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccrnoHambHOM
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

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

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GYHKITMOHAIEHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PHUKAIIMK BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSTH B MPOIIECCE MO3HAHUS UCIOJIb3yeMble B XUMHUU CUMBOJUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynupoBaTh LIETH U 331a4U UCCIIEOBAHUS, UCIIOJIb30BATh MTOCTABIICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpMaluu (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEYUBOCTH;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B X0J€ AUaI0ra W/
AUCKYCCHUH, BBICKA3bIBATb UICH, (I)OpMYJ'II/IPOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKON PabOThI MO HCCIIETOBAHUIO CBOKCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX M HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTrpaMMbl 10 XUMHUH Ha yTiayOaéHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUN B Pa3IUYHBIX Y4EOHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIBHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHI JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MOJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BEM, YTIIEPOAHBIN CKeNeT, GyHKIIMOHATbHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHasT M TPOCTPAHCTBEHHAsl (TeoMeTpuYecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBICHUMN; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOIA, TEPEPadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUUEeCKUX
BEILIECTB;

COCTaBIISITh YPaBHEHHS] XUMHUYECKUX PEAKIM U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAILHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTaBUTENICH OPTaHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIECPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- WU T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKJIOATKAHOB, AJIKEHOB, aJIKaJIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAYy HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICITUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

chOpPMHUPOBAHHOCTh YMEHHMH: TPOBOJUTH PACUEThl 1O XHUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUEThl MO HAXOXKJICHUI0 XUMHUYECKOU
GbopMysIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepaboTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU DJKCIEPUMEHT (MOJy4YeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKH I1e7IeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszaress [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B pEUICHUU NPOOJIEM SKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH JJIEMEHT, aTroM, SJIpo aToMma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OpOHMTAIN, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAUIMYECKAsl PpEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, BJIEKTPOIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJMTHUYECKOW IUCCOLMAIUU, MEPUOAUYECKUIA
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHMs, JIekKAlMe B OCHOBE MOHHMAaHUSA
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMUYECKMX U  KHHETUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAy4YHBIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUMA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOpMUPOBAHHOCTh ~ YMEHHH:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PdeKTy peakiuu, W3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MIEPUOIMYECKOT0 3aKoHa [I.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX JJIIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHieneeBa, BaJl€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XUMUYECKHE  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJIAaccOB,  IOATBEPKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBSI3M MEXIYy HEOPraHWYECKUMHU BEUIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKLIUA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajiaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jekcTBuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSAThH 3TH 3HAHUS MPU IKCIIEPUMEHTAIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuy; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
W3BECTHOM CTEMEHbIO AUCCOIMAIU;, Macchl (00bEéMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO IJIAHUPOBATh U MPOBOJUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MYHBIX  (PAKTOPOB HA CKOPOCTh XUMHUYECKOM  peakiuu, pelIeHHe
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHAas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMaluu, UHTEepHET U Apyrue), KpUTHUECKH
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.edso0.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasznea 2. YrieBoaopoabl
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' LUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 1 bubnmnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/d69df650
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 l"asnioreHnpor3BOAHBIE YTIEBOJOPOIOB 4 1 https://m.edsoo.ru/d6adfe50
Hroro 1o pasneny 35
Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst
bu6mmoreka [IOK
1 . D 11 1
3 Criupret. dexon https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 21 https://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTIeBOMEI o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
41 AMUHBI. AMUHOKHUCIOTEIL. benkn 12 https://m.edso00.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
bu6mmoreka [IOK
51 BricokoMonekynsipHbIe COSIMHEHHS 6 httos://m.edsoo.ru/d69df650
Htoro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
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https://m.edsoo.ru/d69df650

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHoBaHHe pa3aesioB H TeEM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuognyeckas cucTeMa XUMHYECKHUX 13 1 Bubmiorexa HOK
' p https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 93 1 bubnnorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHMHHECKHC Peakiiii 36 2 3 https://m.edso00.ru/2dd57f24
Hroro no paszneny 72
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
21 Heweraet 44 . 3 https://m.edso00.ru/2dd57f24
bubmmoteka IIOK
2.2 M 1 2
CTaLIbl 35 https://m.edso0.ru/2dd57f24
Hroro 1o pasneny 79
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMHUH. XAMHS U 19 bubmuoreka [{OK
' KHU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazneny 19



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 b KJIACC
KounyecTBO 4acoB
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/m Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIe pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OpraHUYECKO XUMUH,
MIPECTaBIIEHUE O 1 02.09 bubmaorexa [IOK
P ' https://m.eds00.ru/3686e6f5
MHOT000pPa3uu OPraHuYECKUX
COEMHEHUI
DIIEKTPOHHOE CTPOEHUE aTOMa
Tiepojia (OCHOBHOE U
}BIO36p)KI[éI({HOC COCTOSTHHS) 1 03.09 bubmorexa [IOK
Y ' ' https://m.edsoo.ru/Oce6fd4c
BanenTHbie BO3MOKHOCTH
aToMa yriepoja
BaneHnTHble cOCTOSIHUAS aToMa 03.09 bu6mmoreka [{OK
yriaepoaa ' https://m.edsoo.ru/Oce6fd4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c

XuMu4yeckas CBI3b B
OPraHMYEeCKUX COCIUHCHUSX U

bubmuoreka [JOK

03.09
CIOCOOBI X pa3pbiBa https://m.eds00.ru/8d39f5c8
Mexanu3zmbl 00pa3zoBaHus
KOBaJICHTHOM CBSI3U, CLIOCOOBI 05.09 bubmmorexa [JOK
. ' https://m.edsoo.ru/8d39f5c8

pa3pbiBa CBs3ei
Teopus crpoeHus
OPraHUYEeCKUX COCIMHEHUN A 09.09 bubmoreia OK

P ' ' https://m.edso0.ru/9e595ch8
M. bytneposa
Buasl uzomepun: cTpykTypHas, 10.09 bubnuoreka [JOK
IPOCTPAHCTBEHHASL. ' https://m.edsoo.ru/b0e61661
OnekTpoHHbIe 3G (HEKTH B
MOJEKYJIaX OpraHuYeCKUX 10.09
COCIMHEHUN
IIpencrasnenue o
KJ1accupUKaluu
YIJIEBOIOPOAOB U 10.09 bu6nuorexa [IOK
crucTemMaTuyecKas ' https://m.edsoo.ru/c212dd21
Homenkarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB
IIpencrasnenue o
KJIacCU(UKALUU OPraHUYEeCKHX
BEIIECTB MO (PYHKINOHATIBHBIM 12.09 bubmuorexa [IOK
rpynmnam U CUCTeMaTh4YecKas ' https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPTaHUYECKUX BEIIECTB
Knaccudukanus peakuuii B 16.09 bubnuorexa [IOK

OPraHU4eCKOW XUMHUHU

https://m.edsoo.ru/ba5706aa



https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

Cucremaruzanusg 1 00001eHne
3HaHui o teme [Ipeamer

BOOSAHBIM IIapOM; HETIOJIHBINA B

. bubmuoreka [JOK

8 oprann4eckor xumuu. Teopust 17.09 https:/m.e dsocI)_Fru 187a37cab
CTPOECHHUS OPraHUYECKUX
coequuenuit A. M. byrnepoBa
Kontponsnas padora Nel
o teme «lIpeamer
oprann4eckou xumuu. Teopus KP Nel 17.09
CTPOECHHUS OPraHUYECKUX
coenuHenuit A. M. bByrieposa»

AJIKaHBI: TOMOJIOTUYECKHU PSJI,
oOmras ¢popmyina,

9 HOMEHKJIaTypa U U30MepHus, 17.09 bubmmorexa [IOK
3JIEKTPOHHOE U https://m.edso0o.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

N bubmuorexa [JOK

10 ®du3nyecKre CBOMCTBA aTKaHOB 19.09 https://m.edsoo.ru/3137711c
XUMHUYECKUE CBONCTBA 23.09 bu6mmorexa [IOK
AJIKAHOB: PEAKIMU 3aMELIECHUS https://m.edsoo.ru/3137711c
XuMHUYECKHue CBONCTBA
AJIKAHOB: pPCaKUMU TOPCHUS U 24.09 bubmorexa [JOK

https://m.edso00.ru/3137711c

OKHUCIIEHUS
XuMHYECKHE CBONCTBA
AJKaHOB: TEPMHUYECKUU U 24.09 bubmorexa HOK

N https://m.edso00.ru/3137711c
KaTAJTMTUYECKUA KPEKUHT
XUMHUYECKUE CBONCTBA
aJIKaHOB: KOHBEPCHUA METaHa 24.09



https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c

IIOJIHBIM ITOPUJIN3 METaHA

11 CniocoObI 1oTydeHus u 26.09 bubnuoreka [JOK
IIPUMEHEHHUE aJIKAaHOB https://m.edso00.ru/259b0a5h
Haxosxnenne aakaHOB B 30.09 bubmuoreka [JOK
MpUpoeE. https://m.edso0.ru/259b0a5h
[uknoankaHsel: 001mas

12 dbopmya, HOMEHKIATypa U 01.10 bubmmorexa [IOK
H30MepHs, 0COOCHHOCTH https://m.eds00.ru/156730d2
CTpOCHHUS.

Kondopmannonnas nzomepus B 01.10 bubnuoreka [IOK

pALY UMKIOAIKAHOB https://m.eds00.ru/156730d2

XUMUYECKUX CBOKCTB,

CIoCcOObI OyYeHUs U 01.10 bubmorexa HOK
https://m.eds00.ru/156730d2

MPUMECHEHHE ITUKIIOATTKAHOB

Pemenne pacuéTHbIX 3a1a4 Ha

oTpezieNieHue MOJIEKYIIPHOM

13 (bopMyITBI OPraHUIECKOTO 03.10 bubnmnoreka [JOK
BeIllecTBa IO MAaCCOBBIM JOJISIM https://m.edsoo.ru/bf84d8eb
ATOMOB JIEMEHTOB, BXOJISIIINX
B €0 COCTaB.

Cucremaru3zanus 1 000011eHne
3HaHu# 1o teMe Ilpenenbuble 07.10
YIIIEBOIOPOIBI»
KonTtponsHas padora Ne2 mo
teMe «lIpenenbHbie KP No2 08.10
YIIIEBOIOPOIBI»
14 AJKEHBI: TOMOJIOTUYECKHH PSI, 08.10 bu6mmoreka [{OK

obmas popmyna,

https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

HOMEHKJIATypa, 3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYII.

CtpyKTypHasi ¥ LIUC-TPAHC-

bu6mmoreka [JOK

08.10
M30MEPUS AJIKEHOB https://m.edsoo.ru/273b0ale
dusnyeckue U XUMUYECKHE BuG OK
o HOJInOTEKA
15 cBoMcTBa ajnkeHoB. [IpaBuiio 10.10 1
https://m.edsoo.ru/21069ccd
MapkoBHHMKOBa
Peaknyy MATKOTO U )KECTKOT'O
OKHCJICHHUS aJIKEHOB:. OKHUCIICHUE 14.10
MEpMaHTaHATOM KaJIUs
Peakuu MATKoro u JKE€CTKOT'O
OKHCJICHUSA aJIKEHOB: OKHUCJICHHE 15.10
JIUXPOMATOM KaJust
CHHTE3bI Ha OCHOBE DTUJICHA 15.10
N3MeHeHune coctaBa NpoayKTa B
3aBMCHMMOCTH OT KaTajanu3aTopa, 15.10
TeMIepaTypsbl, JaBJICHUS
bu6mmorexa [IOK
16 Croco0bI MOTy4YeHNS AIKEHOB 17.10
yi https://m.edsoo.ru/665dc058
Bubnuoreka K
[IpuMeHeHne anKeHoB 21.10 1o
https://m.edso00.ru/665dc058
[IpaxTuueckas padora Ne 1 o
17 teMme "IlonmydeHue 3THIEHA U 22.10 Bubmzorexa LIOK
yAeHne \ ' https://m.edso0.ru/0941eed8
M3yYEHHE €r0 CBOMCTB
Pemenue pacu€THbix 3a1a4 Ha
. bubnuorexa [JOK
18 OIIpEEIIEHNE MOJIEKYJIIPHOU 22.10

(bopMyITBI OPraHUIECKOTO

https://m.edsoo.ru/e9ea9921



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

BC€IICCTBA

AJKaueHbl: CONPsHKEHHBIC,

M30JUPOBAHHbIE,
19 KYMYIAPOBAHHEBIE 22.10 Enbmaorexa IOK
YMYHp ' ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOIO
CTPOCHUS
20 XuUMHYECKHE CBONCTBA 24.10 bubmuorexa [JOK
CONPSUKEHHBIX JIUEHOB ) https://m.edso00.ru/e561253d
Crioco0bl nostyyeHust u bubmmorexa [IOK
21
MIPUMEHEHHUE AJIKaJUECHOB https://m.edsoo.ru/1aa81660
OCHOBHBIE ITOHATHA XUMUHU
BBICOKOMOJICKYJISIPHBIX
coenunenit. Kayuyku
AJKWHBI: TOMOJIOTUYECKHH Psij,
obmas gpopmyia,
22 HOMCHK?;aE ya JJIEKTPOHHOE U bubmorexa LHOK
ypa, p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY, (hU3HUecKre CBONCTBA
23 XHUMHYECKHE CBOMCTBA AJIKUHOB bubmmorexa [TOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbIE peakiiy Ha bubmuorexa [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da
o5 CriocoOsbI ony4eHus u bubnmoreka [JOK
[IPUMEHEHUE aIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o
26 aBHEHUIO XUMHUYECKOM bubmmorexa [TOK
M https://m.edsoo.ru/5db8e526
peaxiuu
27 Cucremarusanus 1 00001eHne



https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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https://m.edsoo.ru/5db8e526

3HaHu# 1o reme HenpenenbHbie
YIJIIE€BOIOPOABI»

KonTtponpnast padora Ne3 1o
teMe «HenpenenbHsie
YIIIEBOIOPOABI»

ApEeHbI: TOMOJIOTUYECKUN PA/I,
obmas popmyna,
HOMEHKJIaTypa. DJIEKTPOHHOE U

KP Ne3

bubmuoreka [JOK

28 IIPOCTPAHCTBEHHOE CTPOCHHE https://m.edsoo.ru/a92a7094
MOJIEKYJ O€H30J1a U TOIyoJIa,
uX (pU3NYECKHE CBOWCTBA

29 XUMHYECKHEe CBOMCTBA apEHOB: bubnuoreka [JOK
pEAKLIHUH 3aMEILCHUS https://m.edsoo.ru/a44alaed
XUMHYECKUE CBOWCTBA apEHOB:

30 peaklMy MPUCOEANHEHUS, bubmmorexa [TOK

https://m.edsoo.ru/a44alae4

OKHCIIEHHE TOMOJIOTOB OE€H30I1a

31 Oco0eHHOCTH XUMHUYECKHUX bubnuoteka [JOK
CBOWCTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemenue pacu€THbix 3a/1a4 Ha

39 oTpeJIeJICHUE MOJICKYJISIPHOM bubnunoreka [JOK
(bOopMyITBI OPTaHUYECKOTO https://m.edsoo.ru/53461a2c
BElIeCTBa

33 CriocoOsI oy4eHus u bubnmoreka [JOK
IIPUMEHEHNE apEHOB https://m.edso00.ru/6f717d09
I'eneTnyeckas CBsI3b MEXKIY

34 pa3IMYHBIMH KJ1acCaMu
YIJIEBOIOPOAOB

35 PacuéTel mo ypaBHEHHUSIM



https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09

XUMHUYECKUX PEaKLUM.
Cucremarusanus 1 00001eHne
3HAHUH 110 TEME

IIpuponnsii ra3. IlomyrHbie

36
HE(TSAHBIC Ta3bI
37 KameHHbIi yroyib 1 IPOYKThI bubnuoreka [JOK
ero nepepadoTKu https://m.edso00.ru/69b3398b
Hed1p 1 ciocoOw eé
38 nepepadoTku. [Ipumenenue bubmmorexa [JOK
pep P https://m.edso00.ru/21f9de78
MPOJYKTOB MepepadboTku HehTH
I'eneTnueckas CBA3b MEKIY
39 Pa3TUYHBIMU KJIacCaMU
YIIIEBOIOPOIOB
l'anorenonpon3BoHbIE
40 YIJI€BOJIOPOIOB: ANEKTPOHHOE bu6nuorexa [IOK
CTPOEHUE; PEAKIUH 3aMEILICHUS https://m.edso00.ru/82b4d759
rajoreHa
JlelicTBue meno4Yen Ha
TaJIOTCHITPOU3BOTHBIC.
41 Bzaumoneiictere
JIUTAJIOTEHAIKAaHOB ¢ MAarHUEM U
ITUHKOM
CucremaTu3aius u 0000IIeHNe
42 3HAaHUU 1O pa3aen bubmmorexa [JOK
" pasi " Y https://m.edso00.ru/20e89f22
YraeBoaopo bl
43 KonTtponbHas pabora o Teme bubnnoreka [JOK
"VrneBonopoasr" https://m.edsoo.ru/95c9e298
44 [IpenenbHBIC OTHOATOMHBIC bubnuorexa [JOK



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

CHUPTHI: TOMOJIOTUYECKHH Psif,
obmas popmyina, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYypa,
kinaccuukanus, puznueckue
CBOMCTBA

XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/df04c5cd

45 MPEACIbHBIX OTHOATOMHBIX bubmmorexa [JOK
et a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObI mosryueHust 1
46 MIPUMEHEHUE OJTHOATOMHBIX bubmmorexa [JOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upsr:

47 HOMEHKJIaTypa U U30MEpHs, bubnuoreka [JOK
0COOEHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XAMHYECKHX CBOMCTB
MHoroaToOMHBbIE CITUPTHI:

48 STUJICHTIUKOJIb U TTUIEPUH, UX bubnunoreka [JOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/ee4d84aa
CBOICTBA
Crioco0bI nostyueHust u

49 MPUMEHEHUE MHOTOATOMHBIX bubmmorexa [JOK

P https://m.edsoo.ru/d12e567d
CITUPTOB
®DeHOoM: CTPOCHHUE MOJICKYIIHI,
50 ¢du3nueckue cBOMCTBa Bubnmorexa LIOK
' https://m.edso0.ru/2ce726f8
Tokcu4HOCTH PeHomna
bu6mmoreka [{OK
51 X i
MMHECKHE CBOCTBA (peHona https://m.edsoo.ru/037ca5f9
52 CriocoObI oTy4eHus u bubnmoreka [JOK



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9

npuMeHeHue GpeHona

https://m.edsoo.ru/c77ddf4c

[TpakTrueckas padota Ne 2.
Pemenne skcniepuMeHTaIbHBIX

bu6mmoreka [JOK

53
3az1a4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
dbeHombr"

54 CucreMaru3anus 1 0000IIeHNe bubmuoreka [JOK
3HAHUU MO TeMe https://m.eds00.ru/1810ch9b
AIbIeruIbl U KCTOHBI:
3JICKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOMN TPYIIIIBI; bubnmoreka [JOK
TOMOJIOTHYECKHE PsIJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, uzomepus u
HOMCHKJIaTypa
AIbIerupl U KCTOHBI:

56 dbuznyecKkue CBOWCTBA; peaKkuu bubmmorexa [TOK

P https://m.eds00.ru/c887425¢
MPUCOSANHEHHUS
Peakmum oxucienus u
57 Ka4eCTBEHHBIC PCaKIIUH bubmorera [JOK
P https://m.edsoo.ru/a393baa9
aJbJIETU0B U KETOHOB

58 Croco0bI oTy4eHust bubnunoreka [JOK
albJCTHA0B M KETOHOB https://m.edsoo.ru/520d1c51
OOHOOCHOBHEIE MpeACTbHBIC
KapOOHOBBIE KUCIIOTHI, bubmuorexa [IOK

59
OCOOEHHOCTH CTPOCHHUSI UX https://m.edsoo.ru/fecOb113
MOJICKYIT
H3oMepus 1 HOMEHKIIATypa

P yp bu6nmoreka [JOK

60 KapOOHOBBIX KHCIIOT, UX

¢u3uueckue cBOMCTBa

https://m.edso0.ru/700cc87b



https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
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XMUMHYECKUE CBOUCTBA

61 MpPEACIbHBIX OJTHOOCHOBHBIX bubnnorexa [IOK
https://m.edso00.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB
62 MYpPaBbUHOMN KUCIJIOTHI. bubmmorexa [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCoOGeHHOCTH CBOMCTB:
HENPEICTbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 JTMKapOOHOBBIX, bubmmorexa [JOK
https://m.eds00.ru/83a08773
TUAPOKCHUKAPOOHOBBIX KHCIIOT.
[IpeacraBuTeny BHICIINX
KapOOHOBBIX KHUCIIOT
64 ITonsiTue 0 MPOU3BOIHBIX bu6mmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CriocoObI nostyyeHust u
65 npUMeHeHHe KapOOHOBBIX Bubmmorexa LIOK
https://m.edso0.ru/7c065c9d
KHUCJIOT
CrnosxHble 3(hUpbI:
TOMOJIOTHUECKUI psijI, oO1as bu6mmoreka [JOK
66
dbopmyra, u3oMepus 1 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DuU3N4ecKue U XUMUYECKHUE bu6mmorexa [IOK
cBoiicTBa 3(hupoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIx 3a1a4: 1o
68 YpPaBHEHUIO XUMUYECKOU

peaKIMu, Ha ONpeieIeHue
MOJICKYJISIPHON (hOpMYIIBI



https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2

OpTraHU4Y€CKOro BCUICCTBA

[TpakTuueckas padota Ne 3.
Pemenne skcniepuMeHTaIbHBIX

bu6mmoreka [JOK

69
3anad o Teme "KapOoHOBBIE https://m.eds00.ru/486671fb
KucnoThl. Ciioxubie 3Qupsr”
JKupsr: ctpoenue, pusndeckue
70 A XUMHYECKHE CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/al19c5b98
(rumposnus)
Oco0eHHOCTH CBOICTB JKHUPOB,
7 COJIEpXKAIINX OCTATKH bubmuoreka [JOK
HETPEIeIbHBIX KUPHBIX https://m.edso00.ru/b0331922
KHUCIIOT. JKUpBI B IpUpoIe
MpI1a KaK COJIM BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
72 Morotiee nericteue. [lonstue o bubmorexa HOK
tee A ' https://m.eds00.ru/3c566565
CHHTETHYECKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnueckas CBSI3b
73 YIIIEBOLOPOAOB U bubnuorexa [JOK
KUCJIOPOACOAECPKAILINX https://m.eds00.ru/56790c96
OpPTaHMYECKUX BEIIECTB
74 Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEeaKIIHii
Cucremaru3anus 1 00001IeHne bubmunorexa [JOK
75 .
3HAaHUM 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO011as XxapaKTepUCTHUKA
P P bubmuorexa [JOK
76 YIIEBOJIOB U Kiaccuuxarus

YTJI€BOJOB (MOHO-, IU- U

https://m.edsoo0.ru/7a9693al



https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1

HOJIMCaXapubl)

Monocaxapuabl: puznyeckue

77 CBOICTBA U HAXOXJCHUE B bubmmorexa [TOK
A https://m.edsoo.ru/b4bdda2d
pupojie
[IpumeHeHue TIoKo3bl, e€
78 SHAYCHIE B bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunsl: caxaposa,

79 MaJlbTO3a U JIaKTO3a. bubmuoreka [JOK
Haxoxxnenue B mpupojie u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE JUCAXapUJIOB
[Tonucaxapuael: cTpoeHue

80 MaKpOMOJIEKYT, PU3NYEeCKue u bubnmoreka [JOK
XMMHYECKHE CBOMCTBA, https://m.edsoo0.ru/72a04508
MIPUMEHEHUE

81 [TonsiTHE 006 UCKYCCTBEHHBIX bubnuorexa [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemienne pacueTHbIX 3a/1a4 Ha

82 ompeiesieHue J0IU BbIX0a bubnunoreka [JOK
MPOAYKTA PEAKIUU OT https://m.edsoo.ru/7fde4 7ef
TEOPETHYECKH BO3MOKHOTO

83 CucremaTu3ais u 0000IIeHNe bubnmoreka [JOK
3HaHUU 110 pa3jeny https://m.eds00.ru/08d4364c
KonTpomnpHas pabota mo Teme

84 "Kucnopoacoaepxaniue bubmmorexa LIOK

poAcoACprratl " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCAMHEHUS
85 AMWHBIL: KTaccupuKaIms, bu6mmoreka [{OK

CTPOCHHE MOJIEKYII, 001IIast

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca

dbopmyna, uzomepus,
HOMEHKJIaTypa U (PU3NYCCKUE
CBOMCTBaA

XUMHYECKUE CBOUCTBA

bu6mmoreka [JOK

86
anmu(aTHIeCKUX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJIMHA,
87 0COOEHHOCTH XUMHUYECKUX bubmmorexa [IOK
. https://m.edsoo.ru/39cd21f1
CBOICTB aHIWJINHA
Croco0B! MOJIyUYeHUs U
88 MIPUMEHEHHUE a)J,'IqI/I(I)aTI/I‘IeCKI/IX bubmmorexa [JOK
p https://m.edsoo.ru/eal38763
aMUHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
89 U u3omepus, GpuzndecKkue bubnmoreka [JOK
cBorictBa. OTIeIbHBIE https://m.edsoo.ru/d1773e80
MPEJICTAaBUTENN 0-aMUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
AMHHOKHUCIIOT, HX
90 OMOJIOTHUYECKOE 3HAUECHUE bubmmorexa [TOK
https://m.edsoo.ru/77df705a
amMuHokucior. CHHTE3 U
TUAPOIIU3 TIENITHIOB
01 benku xkak npupoHbIe bubnnorexa [JOK
MOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.eds00.ru/429e9899
bubmuoreka [JOK
92 XHUMHUUECKHE CBOICTBA OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepkaiie
TeTePOIMKITHIECKUE
bu6mmorexa [IOK
93 coenuHeHus. HykienHoBbIe

KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouonoruyeckas poib

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431

[IpaxTuueckas padora Ne 4.
Pemnienue skcriepuMeHTaIbHBIX

bubmuoreka [JOK

94 3a/1a4 10 TEME

" % https://m.edso0.ru/8e3c02d1
A3oTcoaepxaiiue

OpPraHUYEeCKHE COCTUHEHUS"

[IpaxTuueckas padora Ne 5.

95 Pemenne sxcriepruMeHTAIbHBIX bubnmoreka [JOK
3a1a4 o teme ""Pacrno3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUI"

KonTtponpsHas pabora o Teme
96 "A3oTcomepIKale bubmorexa HOK
P " https://m.edso0.ru/ce561bc7
OPraHUYECKUE COCAMHEHUS
OCHOBHBIE TTOHATHS XUMUAHU
BBICOKOMOJICKYJISIPHBIX
97 COEMHEHNI U METOIbI UX bubmmorexa [TOK
https://m.edsoo.ru/7aa63ebd
CHHTE3a —II0JINMEPHU3AITUs U
MOJIMKOHIEHCALIHS

98 ITimactmaccsl. Yrunuzanus u bu6mmoreka [JOK
nepepadoTKa MIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMephsl: HATypaIbHBIH

99 CI/IHTGTI/I‘IECKI/IC Kayp 74 bubmorexa LOK

yayRa. https://m.edso00.ru/246103ec
Pe3una
Bonokna: HaTtypanbHbIe,

100 UCKYCCTBECHHBIE, bubnnoreka [JOK
cuHrernyeckue. [lonumepst https://m.eds00.ru/5963a601
CIIENIMAILHOr0 Ha3HAUYEHHUS
[TpakTuueckas padota Ne 6.

bu6mmoreka [{OK
101 Pemenne skciepuMeHTalIbHbIX

3a1ay4 o teme ""Pacro3HaBanue

https://m.edsoo.ru/3aebd77a



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a

IacTMacc U BOJIOKOH"

O00011eHrEe U cCUCTEMATU3 AL

yriaeposaa (0OCHOBHOE U

MU3Y4EHHOI'0 MaTepuala 1o Teme bubnuoreka [IOK
102 1
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeuHeHus"
OBLIEE KOJIMYECTBO YACOB I10 102 3 6
I[TPOI'PAMME
IHOYPOUYHOE IINTAHUPOBAHHUE
10 b KJIACC
KonuyecTBo yacos
Ne Hara DJIeKTpoHHbIe UG pOBbIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoThI
IIpeamer u 3HaueHUE
OpPraHUYeCcKOi XUMHH,
1 MPE/ICTABICHUE O 1 02.09 bubmorexa HOK
pedt ' https://m.eds00.ru/3686e6f5
MHOT000pa31H OPraHNnYeCKUX
COCIMHEHUN
5 DIIEKTPOHHOE CTPOEHUE aTOMa 1 03.09 bubnuotexa [JOK

https://m.edsoo.ru/Oce6fd4c



https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c

BO30Y)KIEHHOE COCTOSIHHS).
BasieHTHbIE BO3MOKHOCTH
aToma yriepoja

BaneHTHble cOCTOSIHUS aToMa 03.09 bubmuorexa [JOK
yriepoa ' https://m.edsoo.ru/Oce6fd4c
XuMHYecKas CBSI3b B
OPraHMYEeCKUX COCIUHCHUSX U 03.09 bubnuoreka [JOK
CrIocoObl X pa3pbiBa ' https://m.edso0.ru/8d39f5c8
Mexanu3mbl 00pa3zoBaHus
KOBaJICHTHOM CBSI3H, CIIOCOOBI 05.09 bubmorexa HOK
o ) https://m.edso00.ru/8d39f5c8

pa3pbiBa CBs3ei
Teopus crpoeHus
OpPraHUYECKUX COCTUHEHUN A 09.09 bubmorexa HOK

3 A ' ' https://m.edso0.ru/9e595cb8
M. byrtneposa
Buns! uzoMepuu: CcTpykTypHas, 10.09 bubnuorexa [JOK
IIPOCTPAHCTBEHHAS. ' https://m.edso00.ru/b0e61661
OnexTpoHHbIe 3} ()EKTH B
MOJIEKYJIaX OpraHuIEeCKUX 10.09
COeTMHEHNN
IIpencrasnenue o
KJaccuukanmum
YIJI€BOIOPOAOB U 10.09 bubmuorexa [IOK
CHCTEMATHYECKAS ' https://m.edso0.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIECTB
[TpencraBienue o 1.09 bubnuorexa [IOK

KJIacCCU(pUKALUU OPTaHUYECKUX

https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21

BEIIECTB MO (PyHKINOHATIHHBIM
rpyImnaM ¥ cucTeMaTnieckas
nomenkiarypa (IUPAC)
OpPTraHMYECKHX BEIIECTB

Knaccudukanus peakuuii B

bubmuoreka [JOK

! OPraHUYEeCcKOM XUMHUU 16.09 https://m.edsoo.ru/ba5706aa
Cucremaruzanusa 1 0000meHne
3HaHu# 1o teme [Ipenmer

8 opranuveckoit xumuu. Teopus 17.09 bubmorexa HOK

https://m.edsoo.ru/87a37cab
CTPOCHHUS OPTaHUYECKUX
coenquHeHuii A. M. Byrieposa
KonTponbnas pabota Nel
o teme «lIpenmer
opraHnyeckou xumuu. Teopus KP Nel 17.09
CTPOCHHUS OPTaHUYECKUX
coenuaeHuit A. M. byrneposa
AJKaHbI: TOMOJIOTUYECKHH I,
obmas popmyna,

9 HOMEHKJIaTypa U U30Mepus, 17.09 bu6nuorexa [IOK
AIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

. bubnuotexa [JOK

10 ®dusnyecKkue CBOMCTBA ATKAaHOB 19.09 httos://m.edsoo.ru/3137711c
XuMHYECKHE CBONCTBA 23.09 bu6mmorexa [IOK
AJIKAaHOB: PEAKIIUU 3aMEIIECHUS https://m.edsoo.ru/3137711c
XUMUYECKUE CBOWCTBA

bu6nmoreka [JOK
aJIKaHOB: pEeaKINU TOPEHUS U 24.09

OKHCJICHHUA

https://m.edsoo0.ru/3137711c



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/3137711c

XMUMHYECKUE CBOUCTBA

AJIKaHOB: TEPMUUYECKUU U 24.09 bubmotexa [JOK
ey ' https://m.eds00.ru/3137711c
KaTaJIMTUYECKUI KPEKUHT
XUMHUYECKUE CBOMCTBA
QIKaHOB: KOHBEPCHUS METaHa
. 24.09
BOJISTHBIM TIAPOM; HETIOJTHBIN U
TIOJTHBIN ITOPUIIM3 METaHa
CriocoOsblI MoTy9eHus 1 bubnuoreka [JOK
11 26.09
IIPUMEHEHHUE aJIKAaHOB https://m.edso00.ru/259b0a5h
HaxoxxneHnune aaxaHoB B 30.09 bubmuoreka [JOK
IPUPOJIE. ' https://m.edso0.ru/259b0a5b
uknoankansl: 00mas
12 dbopMyna, HOMEHKIIATypa U 01.10 bubmmorexa [IOK
HU30MepHsi, 0COOCHHOCTH ' https://m.eds00.ru/156730d2
CTpOEHHUSI.
Kondopmannonnas usomepus B 01.10 bubnuorexa [JOK
PALY LIUKJIOAJIKAHOB ' https://m.eds00.ru/156730d2
XHUMHYECKUX CBOMCTB,
CIOCOOBI MOTYYEHUS U 01.10 bubmorera [JOK
i ' https://m.eds00.ru/156730d2
MIPUMECHECHHE [TUKIIOATKAHOB
Pemenune pacuéTHbIX 331249 Ha
orpezieNieHue MOJIEKYIIPHOM
13 (bopMyITBI OPraHUIECKOTO 03.10 bubnmoreka [JOK
BEIIECTBA [0 MACCOBBIM JIOJIAM ' https://m.edsoo.ru/bf84d8eb
ATOMOB DJIEMEHTOB, BXOJISIITUX
B €0 COCTaB.
CucremaTu3ais u 00o0IIeHNe
07.10

3HaHu# 1o teMe [IpenensHble



https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

YIIIEBOIOPOABI»

14

Kontponbnas padora Ne2 mo
teMe «lIpenenbHbie
YTJIEBOJOPOIBI»

AJIKEHBI: TOMOJIOTUYECKHH AL,
obmas popmyna,
HOMEHKJIaTypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIL.

CrpyKTypHasi ¥ LIHC-TPaHC-
U30MEpHUs aJIKEHOB

KP Ne2

08.10

08.10

08.10

bu6mmoreka [JOK
https://m.edsoo.ru/273b0ale

bubmuoreka [JOK
https://m.edsoo.ru/273b0ale

15

DU3NYECKUE U XUMUYECKHUE
cBoOlcCTBa ankeHoB. [IpaBuiio
MapkoBHHKOBA

10.10

bubmuoreka [JOK
https://m.edsoo.ru/21069ccd

PeaKIII/II/I MSATKOT'O U KECTKOI'O
OKHCJICHHSA aJIKCHOB: OKHCJICHUC
NepMaHraHaToOM KaJius

14.10

Peakiun MArkoro u K€CTKOro
OKHCJICHHSA aJIKCHOB: OKHCJICHUC
JAUXPOMATOM KaJIuAa

CHUHTE3BI Ha OCHOBE dTUIICHA

15.10

15.10

N3menenune cocraBa npoayKTa B
3aBUCUMOCTH OT KaTajau3aropa,
TEMIEPATYPHI, JaBICHUS

15.10

16

CrniocoObl Moy4eHus aJKeHOB

17.10

bu6mmorexa [IOK
https://m.edsoo.ru/665dc058

IIpuMeHeHne anKkeHoB

21.10

bu6mmoreka [{JOK
https://m.edsoo.ru/665dc058



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058

[IpaxTuueckas padora Ne 1 mo

bubmuoreka [JOK
17 teMe "[lonmyuenue sTrneHa u 22.10
YHACHHE ST https://m.eds00.ru/0941eeds
H3y4YEHHUE €T0 CBOMCTB
Pemenne pacy€THbIX 3a1a4 HA
18 OnpeJieJICHUE MOJIEKYJISIPHOM 22.10 bubnmoreka [JOK
(OpMyJIBI OPraHUIECKOTO ' https://m.edsoo.ru/e9ea9921
BEIIlECTBA
ATKaIueHBI: COMPSIKEHHBIE,
W30JIMPOBAHHBIE,
19 KYMVYIAPOBAaHHEBIE 22.10 Bubmotexa LOK
YMYJIHp ’ ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH PTIEKTPOHHOTO
CTPOCHUS
20 XuMHUYECKUE CBONCTRA 24.10 bubmuoreka [JOK
CONPSKEHHBIX JUEHOB ) https://m.edso0o.ru/e561253d
91 CniocoOslI ony4eHus u bubnmnoreka [JOK
IIPUMEHEHNE AJIKAUEHOB https://m.edsoo.ru/1aa81660
OCHOBHBIE TTOHATHA XUMUHU
BBICOKOMOJIEKYJISIPHBIX
coenuHenit. Kayuyku
AJKHWHBI: TOMOJIOTUYECKHH Psif,
obmas ¢popMmyna,
22 HOMeHK(Jb;aIT) ya JJIEKTPOHHOE U bubmorexa [TOK
ypa, p https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MYeCKHe CBONCTBA
23 XHUMHYECKHE CBOMCTBA AJIKUHOB bubmmorexa [TOK
https://m.edso0.ru/23493a93
24 KauecTBeHHbBIE peakiny Ha bu6mmoreka [{JOK

TPOMHYIO CBSI3b

https://m.edsoo.ru/7blc48da



https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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https://m.edsoo.ru/23493a93
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CriocoObI nostyueHust u

bubmuoreka [JOK

25 MIPUMEHEHNE aJIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKON Bubmmorexa LIOK

https://m.edsoo.ru/5db8e526
peakiuu
Cucremarusanus 1 00001eHne

27 3HaHW# o TeMe HenpeaenpHbie
YTJIEBOJOPOIBI
Kontposnbnas padora Ne3 mo
teme «HenpenenbHbie KP Ne3
YIIIEBOIOPOABI»

ApeHBI: TOMOJIOTHYECKUH Psif,
oOmras ¢popmyina,

98 HOMEHKJIaTypa. JJIEKTPOHHOE U bubmmorexa [IOK
IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TOTYyoJIa,
ux (pusuveckre CBONCTBA

29 XUMHYECKUE CBOWCTBA apEHOB: bubnuoteka [JOK
pEeaKuuy 3aMeILEeHUS https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA apEHOB:

30 PEaKIy MPUCOCTUHEHNS, bubmmorexa [OK

https://m.edsoo.ru/a44alae4
OKHCJIEHHWE TOMOJIOTOB O€H301a

31 Oco0eHHOCTH XUMHYECKUX bubnmoreka [JOK
CBOICTB CTHpOJIa https://m.edsoo.ru/d5018a54
Pemienne pacu€THbIX 3a/1a4 HA

32 ONPEAETIEHUE MOJIEKYJIIPHOU bubmuorexa [JOK

(bopMyITBI OPraHUIECKOTO
BEIIECTBA

https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
HpUMEHEHHE apCHOB

bubmuoreka [JOK
https://m.edsoo.ru/6f717d09

34

35

36

I'enernueckas CBA3b MEXKIY
pa3JIMYHBIMU KJIacCaMU
YIJIEBOAOPOIOB

Pacuétsl o ypaBHEHUSIM
XUMHYECKUX PEaKIUM.
Cucremaru3zanus 1 00001IeHe
3HAHUM 110 TEME

[Ipupoansrii ra3. [lonyTHbie
He(TSHBIC Ta3bl

37

KameHHbI# yroisib ¥ MpOILyKThI
ero nepepaboTKu

bubmuoreka [JOK
https://m.eds00.ru/69b3398b

38

39

40

41

Hedtp 1 ciocobs! e€
nepepadoTku. [Ipumenenue
MIPOJIYKTOB TiepepaboTKu HePTH

['eHeTHUECKAs! CBS3b MEXKITY
Pa3InYHBIMH KJIACCAMHU
YTIJIEBOAOPOIOB
["ajoreHonpou3BOHBIE
YTJIEBOJIOPOIOB: IEKTPOHHOE
CTPOCHUE; PEaKIUH 3aMEIICHUS
rajoreHa

JlelicTBue mieno4el Ha
rajoreHIpou3BOAHbIE.
BiaumoneiictBue
JHUTAIOTCHAIKAHOB C MAarHUEM U
IMHKOM

bu6mmoreka [JOK
https://m.edsoo.ru/21f9de78

bu6mmorekxa [IOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

Cucremarusanus u 00001eHue

42 3HAHUH I10 pa3aell bubmoreia OK

: pasiely https://m.eds00.ru/20e89f22
YrieBoaopoibl

43 KontponsHas pabora o Teme bubnuoreka [IOK
"Vrnesonopoast" https://m.eds00.ru/95c9e298
[IpenenbHBIe OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKHH PSI,
obmias ¢hopMyiia, CTpOCHHUE

44 MOJIEK ?1) flnge I/ISIp bubmorexa HOK

Yo pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
Kkinaccupukanus, pusmueckue
CBOICTBA
XuMHUYECKUE CBONCTRA
45 MpeeIbHBIX OJTHOATOMHBIX bubmorexa HOK
peAl A https://m.edsoo.ru/26ee34fe
CITUPTOB
CriocoObI nostyueHust u
46 MIPUMEHEHNE OJTHOATOMHBIX bubmorexa HOK
P A https://m.eds00.ru/484100000000000
CITUPTOB
[TpocTsie a¢upsr:

47 HOMEHKJIaTypa U U30MepHus, bu6nuorexa [IOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOMCTB
MHoOroaToOMHBIE CITUPTHI:

48 STUJICHTIIUKOJb U TITUUEPHUH, X bubnnoreka [JOK
¢u3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CrniocoOblI nosydeHus u

bu6mmoreka [{OK
49 MIPUMEHEHNE MHOT'OATOMHBIX

CIIUPTOB

https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

DeHOoII: CTPOCHUE MOJIEKYJIBI,

50 (bu3HYEeCKre CBONCTBA bubmmorexa [JOK
' https://m.edsoo.ru/2ce726f8
TokcuuHoCTh PeHomna
bubmuoreka [JOK
51 X i
HMHCCKHE CBOHCTBA eHona https://m.eds00.ru/037ca5f9

59 CriocoOsblI MoTy4eHus u bubnmoreka [JOK
npuMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckast paborta No 2.

53 Pemienne skcnepuMeHTaAIbBHBIX bubnunoreka [JOK
3az1a4 no teme "CrnupTsl U https://m.edsoo.ru/fd0ced09
deHomsr"

54 CucremaTu3zanus u 00001IeHNe bubnunoreka [JOK
3HaHUU 110 TEME https://m.eds00.ru/1810ch9b
AnbAeTUAb U KETOHBI:

AIEKTPOHHOE CTPOECHHE

55 KapOOHMIIBHOM TPYTIIbI; bu6nuorexa [IOK
TOMOJIOTHUECKHE PsIIbI, 001Iast https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepus u
HOMECHKJIaTypa
AnbAeTuabl U KETOHBI:

56 (I)I/IBI?‘IGCITI/IC CBOICTBa; peakuuu Bubnuorexa LIOK

> peartt https://m.edso00.ru/c887425¢c
MPUCOSANHECHHUS
Peakuuu oxucienus u
57 KaueCTBEHHbIE PEaKLIUU bubmmorexa [OK
bearh https://m.edsoo.ru/a393baa9
aNbJIETH/IOB U KETOHOB

58 Croco0OsbI TOTydeHUS bubnmoreka [JOK
aJbJIETUJI0B U KETOHOB https://m.edsoo.ru/520d1c51

59 OIHOOCHOBHBIE IIPEIETbHBIE bubnmoreka [JOK



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51

KapOOHOBBIC KUCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

https://m.edsoo.ru/fec0b113

H3oMepus u HOMEHKIIaTypa

60 KapOOHOBBIX KUCJIOT, UX bubnnorexa [IOK
P HOT https://m.eds00.ru/700cc87b
dusznyecKue CBOCTBA
XHUMHYECKHE CBOMCTBA
61 [IPENEIBHBIX OJTHOOCHOBHBIX bubmorexa [IOK
pea A https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCco0EeHHOCTH CBOUCTB
62 MYpPaBbUHOUN KHUCIIOTBHI. bubnuoreka [IOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
OCco00EHHOCTH CBOMCTB:
HENpeIeNbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
63 MKapOOHOBBIX bubmorexa [IOK
FuKap ’ https://m.eds00.ru/83a08773
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KHUCIIOT
64 [TonsiTvie 0 MPOU3BOAHBIX bub6nuorexa [IOK
KapOOHOBBIX KHUCIIOT https://m.eds00.ru/0d162d9d
Crioco6bI nostyueHust u
65 [IpUMEHEHNE KapOOHOBBIX bubmmorexa [TOK
p p https://m.edsoo.ru/7c065¢9d
KHCJIOT
CrnosxHble 3(hUpbl:
66 TOMOJIOTUYECKHH psJl, oO1ias bu6mmoreka [{OK

dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

67

DuU3NYECKUE U XUMUYECKUE
cBoMcCTBa A3(HHUPOB

bubmuoreka [JOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peaKiuu, Ha OIIPEACIICHHE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHUYECKOT0 BEIECTBA

69

[IpakTrueckas padora Ne 3.
Peienne sxcriepuMeHTATBHBIX
3agad o Teme "KapOoHoBbIe
KuCIOTHL. ClI0KHBIE YPHUPHI"

bubmuoreka [JOK
https://m.eds00.ru/486671fb

70

71

72

73

74

XKupsr: crpoenue, pusndeckue
Y XMMHUYECKHE CBOMCTBA
(rumposnus)

OcoOeHHOCTH CBOUCTB JKUPOB,
COJIEpIKalINX OCTaTKH
HeNpeIebHbIX )KUPHBIX
KucIoT. JKupsl B mpupoae

Mpbu1a Kak coJId BBICIIUX
KapOOHOBBIX KHCIIOT, UX
Morolee aevicrsue. Ilonsatue o
CUHTETUYECKUX MOIOIIUX
cpeactBax (CMC)
I'enetnyeckas cBs3b
YIIIEBOAOPOAOB U
KHUCIJIOPOJCOACPKALINX
OpPraHWYECKHUX BEIIECTB
Pacuérsl o ypaBHEHUAM
XAMHYECKUX PEaKUi

bubmuorexa [JOK
https://m.edsoo.ru/al9c5b98

bu6mmoreka [JOK
https://m.edso0.ru/b0331922

bu6mmoreka [JOK
https://m.eds00.ru/3c566565

bubmunorexa [JOK
https://m.eds00.ru/56790c96



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

Cucremarusanus u 00001eHue

bubmuoreka [JOK

& 3HaHW 110 TeMe https://m.edsoo.ru/f8eaf2eb
OO0mrast xapakTepuCTHKA

76 YIJIEBOAOB M KiIacCH(pUKanus bubnuoreka [IOK
YTJI€BOJ0OB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
HOJIMCaXapubl)

Monocaxapusl: puzndeckue
77 CBOMCTBA U HAXO0XKJICHUEC B bubmorexa [IOK
https://m.edsoo.ru/b4bdda2d
pupojIe
[IpuMeHeHue TIIFKO3bI, €€
78 AHAYCHIC B bubmuoreka [JOK
https://m.edsoo.ru/5e61122d
JKU3HEICSITSIIBHOCTH OpraHu3Ma
Hucaxapuapl: caxaposa,

79 MaJlbTO3a U JIaKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupone u https://m.edsoo.ru/eb0384e7
MPUMEHEHUE JUCaXapuIoB
[Tonucaxapuael: cTpoeHue

80 MaKpoMOJIeKy, (U3nYecKre u bubnuorexa [JOK
XUMHUYECKHE CBOWCTBA, https://m.edso0.ru/72a04508
pUMEHEHUE

81 [TonsiTrie 06 NCKYCCTBEHHBIX bubnnorexa [JOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 331249 Ha

82 ompeeseHue 10U BbIX0a bubnmoreka [JOK
NPOJIYKTa PEAKITAN OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO

83 Cucremaru3zanus 1 0000IICHUE bubmuoreka [JOK

3HaHUU 110 pa3jeny

https://m.edso0.ru/08d4364c



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c

KontponpHas pabora o Teme

bubmuoreka [JOK

84 "Kucnopoacoaepkaiue
poAcoAcpRatie https://m.eds00.ru/42c6678e
OpPTraHUYECKUE COCAMHEHUS
AMUHBL: K1accuduranmys,
CTpOCHUE MOJIEKYJI, 001Ias
85 (bcf) MyJia HsoMeymI bubmoreia OK
pMy-Ia, P, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3nyeckue
CBOMCTBaA
86 XuMHUYECKUE CBONCTRA bubmuoreka [JOK
amu(aTHIECKUX AMHHOB https://m.edso00.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHUJIMHA,
87 0COOEHHOCTH XUMHUYECKHUX bubmmorexa LIOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
CniocoOblI nony4eHus u
88 npUMeHeHHe anupaTHIECKUX Bubnuorexa LIOK
P https://m.edso0.ru/eal38763
aMHHOB
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
89 U U30Mepus, GU3NIecKue bubnuorexa [JOK
cBoiicTBa. OTACIbHBIC https://m.edsoo.ru/d1773e80
MPEICTABUTENN 0-aMUHOKHUCIIOT
XUMHUYeCKHe CBOMCTBA
AMHHOKHCIIOT, UX
90 OMOJIOTHMYECKOE 3HAUCHHE bubmorexa [JOK
https://m.edso0.ru/77df705a
aMHHOKHCIIOT. CUHTE3 U
TUAPOIIU3 TIENITHIOB
01 benku xkak npupoHbIe bubnnorexa [JOK
MOJIUMEPBI; CTPYKTYPHI OEJIKOB https://m.eds00.ru/429e9899
. bubnmoreka [JOK
92 XuUMHUYECKHEe CBOMCTBA OCITKOB 1

https://m.edsoo.ru/6237306d



https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d

AzoTcoaepikaiue

TreTEPOLUKITNYECKUE
93 coenqnuenusa. HykiienHoBble bubnnorexa [IOK
P YK https:/m.eds00.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[IpaxTuueckas padora Ne 4.
Pemenue sxcriepuMeHTaTbHBIX
9 3a7a4 1o TeMe bubmoreia OK
. https://m.edsoo.ru/8e3c02d1
A3zoTcoaepikaiue
OpraHUYeCKHUE COCTUHEHUS"
[IpakTrueckas padora Ne 5.
95 Peuienne skcnepruMeHTaIbHBIX bubnmoreka [JOK
3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.ru/bde3fdf6
OpPraHMYeCKUX COCTUHEHUI"
KonTposnbHas pabora no teme
96 " A3oTCoIepIKaIIme bubmorexa HOK
P " https://m.edsoo.ru/ce561bc7
OpraHUYECKUe COCTUHEHUS
OCHOBHBIE TTOHATHS XUMUAHU
BBICOKOMOJICKYJISIPHBIX
97 COEMHEHNI 1 METOIbI UX bubmmorexa [TOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —TIOJIUMEPU3AIIHS U
MOJIMKOHIEHCALIHS
98 ITmacTmaccel. YTuansamus 1 bubmuorexa [JOK
nepepadoTKa MIacTUKa https://m.edso00.ru/82242e0f
DnacToMepsl: HaTypalIbHBIN
99 CUHTETUYECKHE KA H bubmorexa LHOK
yayRa. https://m.edso00.ru/246103ec
Pe3una
100 BoiokHa: HaTypalbHBIE, bubnuorexa [JOK

HCKYCCTBCHHBIC,

https://m.edsoo.ru/5963a601



https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

[IpaxTuueckas padora Ne 6.

101 Pemenne skcniepuMeHTaIbHBIX 1 bubnuoreka [IOK
3az1a4 rno teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
IJ1aCTMAacc ¥ BOJIOKOH"
O00011eHrEe U cCUCTEMATU3 AL
W3Y4YEHHOI0 MaTepuala 1o Teme bubnuoreka [IOK

102 1
"BbICOKOMOJIEKYIISIPHbBIE https://m.edsoo.ru/6a22b1e8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Jlara nudpoBbie
Tema ypoxa Konrpouabusie IIpakruueckue p
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX sIIEp. 1 05.09 bubmuorexa [{OK
' XuMuuecKui 37eMeHT. M30Tornbl ' https://m.edsoo.ru/59c112ee
PaanoakTuBHBIN pacniaz u s1€pHbIE
2. ! PactiaZt i AAep 1 05.09
peaxkuu
DJIeMEHTapHBIC MMOHATHS KBAHTOBOM
3. 1 06.09
MEXaHUKH
CtpoeHue 3IIeKTPOHHBIX 000I0YeK bubnnoreka [JOK
4. 1 06.09
aTOMOB, KBaHTOBEIE UM CJIa https://m.edsoo.ru/b4d9fffa
. Knaccudukanms xumuaeckux 1 06.09 bubmuoreka [IOK
' 9JIEMEHTOB (S-, P-, d-, f-ameMenThI) ' https://m.eds00.ru/61294af9
Pacrnipenenenue 31€KTpOHOB MO bubmuoreka [IOK
6. 1 06.09
aTOMHBIM OpOUTAISAM https://m.edsoo.ru/f5f750fe
DNIEKTPOHHBIE KOH(PUTYpaALlUKd aTOMOB
7 BHGMCIETOB B OCHO];II){ON}III:/I 1 12.09 bubmorexa [JOK
' i ' https://m.eds00.ru/8149e846
BO30YKIEHHOM COCTOSIHHH
g DJeKTpOHHbIE KOH(PUTypaIlMi HOHOB. 1 12.09 bu6muoreka [JOK
' DIEKTPOOTPULIATETLHOCTh ' https://m.edsoo.ru/a0764b24
Ilepuoauueckuii 3aK0H U
[Tepuonnueckas cucTeMa XUMHUYIECKUX Bt oK
9. snemeHnToB JI. 1. Menpaeneesa, cBsi3b C 1 13.09 nosmorexa I

COBPEMEHHOI TEOpUEN CTPOEHUS
aTOMOB

https://m.edso00.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

10.

Hcropus OTKpBITHS IEPUOIHYECKOTO
3aKOHa

13.09

11.

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX
HMHU IMPOCTHIX U CJIOXKHBIX BCUICCTB 1O
rpynmnam u nepuojam

13.09

bu6nmoreka IIOK
https://m.edso00.ru/f8468927

12.

13.

14.

15.

Cucremarusanus 1 00001eHne
3HaHu# o teme CTpoeHue aroma
[Teproguieckasi cucTeMa XUMHYECKUX
anemenToB .M. Menaeneena

Kontponbnas pabota Nel mo Temam
"Crpoenue atoma. [lepuoanueckuit
3akoH u [lepuoanueckas cucrema
XUMHUYECKUX 3JieMeHTOB [[. 1.
Menpeneena"

Bunpr xumMmnueckoii cBsI3u. MexaHn3Mbl
00pa3oBaHMs KOBAJIEHTHOM CBSI3U.

HNonnag cBsa3n

19.09

19.09

20.09

20.09

bubnuoreka [{OK
https://m.edsoo.ru/8fad2942

bu6nmorexa LIOK
https://m.edsoo.ru/5a8072af

16.

17.

Mertannuueckast cBsi3b. CTpyKTypHbIE
THUIIBI METAJJIOB

Bonopoanas cBs3b.
MexMoneKyaspHble B3aUMOAEHCTBUS

20.09

26.09

18.

BaneHTHOCTE U BaJIEHTHBIE
BO3MOKHOCTH aTOMOB.

26.09

but6mmorekxa [IOK
https://m.edsoo.ru/3d2ca093

19.

20.

['eometpus monekyn. ['ubpuanzanms
aTOMHBIX opOuTanen

HpCI[CTaBJICHI/ISI O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

27.09

27.09

bubmmoreka [IOK
https://m.edso0.ru/8c66b12a



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a

21.

BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tubl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BEIIIECTB

27.09

bubnunoreka LIOK
https://m.edsoo.ru/e167635b

22.

ITousTue o AUCIICPCHBIX CUCTCMAX.
IIpencraBnenue 0 KOIIOUAHBIX
pacTBopax

03.10

bu6nunorexa LIOK
https://m.edsoo.ru/da2c70e4

23.

24.

HcrraHbIE paCTBOPHI: HACBHIILIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTD.
Kpucramnoruaparst

Pemenue 3amgau Ha PaCcTBOPUMOCTD

03.10

04.10

bubnuoreka [{OK
https://m.edsoo.ru/e9ccdd8d

25.

Pemenne 3a1a4 Ha KpUCTaUIOTMAPATHI

04.10

26.

27.

28.

CriocoObI BEIpaKCHHS KOHIICHTPAIUH
pacTBOpoOB

Pemienne 3a1a4 ¢ HCIOIL30BaHUEM
MOHATHH ""MaccoBas JOIA
pacTBOpPEHHOTO BellecTBa'", «00beMHas
JIOJISI PACTBOPEHHOT'O BELIECTBA»
Pemrenne 3a1a4 ¢ HCIOIL30BaHUEM
MOHATUH "MOJIsipHasi KOHLUEHTpauus'",
«MOJIbLHAS JIOJISY

04.10

10.10

10.10

bubnuoreka [{OK
https://m.edso00.ru/328e653a

bu6mmoreka IIOK
https://m.edsoo.ru/785e0ab4

29.

[TpaxkTiueckas padota Nel
«ITpuroroBieHue pacTBOPOB ¢
OIpEAEIEHHBIMA KOHLEHTPALUIMU»

11.10

30.

31.

Pemenne koMOMHUPOBAaHHBIX 33124 IO
Teme «PacTBOpbI»
Pemienne KoOMOMHUPOBAHHBIX 3a]1a4 MO
TeMe «PacTtBopsD)

11.10

11.10



https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

Pemenne KOMOMHUPOBAHHBIX 33144 MO

32. 17.10
Tteme «PacTBopbI»
33 Knaccudukanus 1 HOMEHKIIaTypa 17.10 bubnmnoreka HOK
" HEOPraHMYECKHX BEILECTB ' https://m.edsoo.ru/bf9e108d
XHUMHUYECKUE CBOMCTBA OCHOBHBIX
34. 18.10
KJIACCOB HEOPTraHMYECKHUX BEIIECTB
35 CucremaTu3anus 1 0000IICHUE 18.10 bubnnorexa [IOK
" 3HaHuii 10 TeME ' https://m.edsoo.ru/8d2c6a3a
KonTtponsHast padora Ne2 mo reme B 110K
noInoTeKa
36. "Crpoenue BemecTBa. MHOrooOpasue 18.10
P " B P https://m.edso0.ru/70a60aa4
BEIIIECTB
Knaccudukanus XuMHYECKUX peakiuuit
37 B HEOPraHUYECKOW U OpraHuYeCcKOn 24.10 bubmorexa [JOK
' P P ' https://m.edso0.ru/6335cdd2
XUMUH.
3aKOH COXpaHEHHsI MacChl BEIIECTB;
38. 3aKOH COXPaHCHUS U MPEBpalliCHUS 24.10
SHEPTUU MPU XUMHUYECKUX PEAKIIUAX
39.  DHepreTHKa XMMHYECKHX PEaKIuit 25.10
TennoBble 3¢ (HeKThl XUMUYECKUX
40 eakuuid. TepMOXuMHYECKHE 25.10 bubmorexa [JOK
+ | oAt fep ' https://m.edsoo.ru/d1db86da
YpaBHECHUS
41.  3akon 'ecca 25.10
42 OHnrtponus. Bropoii 3akoH
" TEPMOAMHAMUKH
Oneprus ['n66ca u kpurepuun
43.  caMOMpPOU3BOJIBLHOCTU XMMHUYECKUX
peaxkuuit
44, Brpluncnenus no ypaBHeHUAM bubmuotexa [JOK
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XUMHUYECKHUX PEaKUUi U
TEPMOXHUMHUYECKUM YPaBHEHUSIM

https://m.edso0.ru/87b13954

Brruucnenus no ypaBHeHUAM

45, XAMHUYECKHUX PEeaKUUi U
TEPMOXUMHUYECKHM YPAaBHCHUSM
Brrancnenus no ypaBHEeHUSIM
46. XUMUYECKHUX PEaKIuid 1
TEPMOXUMHUYCCKHM YPAaBHCHUSM
47, CKOpOCTh XMMUYECKOHN peaKkuu.
3aKOH JACMCTBYIOIIMX MacC
48. ['oMoOreHHsbIe ¥ reTepOreHHbIE peaKun
49. 3aBUCHUMOCTh CKOPOCTH XUMHYECKHUX
peaxuil OT pa3InyHbIX PaKTOPOB
50.  Karamu3. KatanuzaTopsl
[IpakTuueckas padbora Ne 2 o Teme
51. "BnusiHue pa3inyHbIX GaKTOpOB HA ]r?tlfr?sj?/y/lr?::(;(se:)(])lr?/}i facaldl
CKOPOCTh XUMHUYECKOU peakiuu' — :
5. OOpaTtuMble U HEOOPATUMBIE PEaKIIUU. bubnmnorexa [JOK
XHUMHUYECKOE PAaBHOBECHE https://m.eds00.ru/30952f9b
53.  KoncranTa paBHOBECHS
54. [Ipunnun Jle larense
[IpaxkTuueckas padora Ne 2 o reme BuGmiorexa [IOK
> "BusiHue pasaHiHbIX (GakTopos Ha https://m.edsoo.ru/3bf34el7
M10JIO’KEHNE XUMHUUYECKOTO PAaBHOBECHS"
DNEKTPOIUTHYECKAs TUCCOLUAIHS.
56. CunpHbI€ U cl1abble AIEKTPOJIUTHI. Bubmmorexa [IOK
e — https://m.edsoo.ru/5f766bdf
57. Nonnoe npoussenenue Boasl. Cpena but6mmoreka [IOK
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BOJIHBIX PacTBOPOB. BomopoiHbIii
nokasatenb (pH) pactBopa

https://m.edsoo0.ru/3966ca89

58. XUMHUYECKOE PAaBHOBECHE B pacCTBOpax
I'maponus conent. Peaknmm,
59 1} ofeKan M€ B pacTBOpax bubmorexa LIOK
' p H p p https://m.edso00.ru/09d5a9bd
3JICKTPOJIUTOB
60.  T'maposm3 opraHUYECKUX COCTUHEHUI
[TpakTuueckast pabota Ne 3 o Teme
61 "XHUMHUYECKHE PEAKIIUHU B PaCTBOPaAx bubnnorexa [JOK
' "p P P https://m.edso0.ru/2e3daeb0
AJIEKTPOIUTOB
OKHUCINTEIHLHO-BOCCTAHOBUATEILHEIE
62 eaKIUH. BaxHellme OKUCIUTEIN U bubnuorexa [JOK
© | peari. https://m.eds00.ru/56226060
BOCCTaHOBUTEIHU
63 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmmnoreka HOK
" noHHOTrO) 6ananca https://m.eds00.ru/fb691387
64 [IpuMeHeHne MeToa 3J1EKTPOHHOTO
" GayaHca K OpraHMYeCKUM PEaKiusM
65. Meroa nonypeakiuit
66 DIIEKTPOIN3 PACTBOPOB U PACILIIaBOB bubmuoreka [IOK
" HEOPraHWYECKHUX BEILECTB https://m.eds00.ru/93fb97d2
67 DNEKTPOIN3 PACTBOPOB U PACILIIABOB
" OpraHMYeCcKuX BELIECTB
68 Permrenue 3agad pa3au4yHBIX TUIIOB bubnnorexa [JOK
' AaTp https://m.eds0o.ru/5a859d16
69 Pemenne 3amay pa3nuuHBIX THIIOB bubmorexa LIOK
' A8t p https://m.edso0.ru/5afa265d
70.  Pemienue 3a7a4 Ha dIEKTPOIU3
71. Cucremarusanys 1 00001eHne but6mmoreka [IOK
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3HAHUU 110 TeMe " XUMUUECKUE
peakuun"

https://m.edsoo.ru/c161eb85

KonTtponsnast padora Ne3 o teme

bub6nmoreka [IOK

72.
"Xumuueckue peakuu" https://m.edsoo.ru/a8a0a930
ITonoxxeHne HEMETAILIOB B
[lepuoauueckoil cucteMe XUMUYECKUX
73 snemenToB 1. Y. Menaeneesa u bubmorexa LOK
' o A https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
duznyeckre CBOMCTBA HEMETAIIOB
AnoTponusi HeMeTauIoB (Ha IpuUMeEpe
74 KHCJIOPOJIa, cepbl, hocdopa u bubmmorexa [IOK
' poOaa, Cepel, p https://m.edsoo.ru/ef92c91c
yriaepoaa)
75 Bonopon: nonyuenue, pusndeckue u bubnunoreka LIOK
' XUMHYECKHUE CBOMCTBA. [ uapuibl https://m.edsoo.ru/0aa8f613
T"anoreusl: HaXx0XAECHUE B IPUPOJIE,
76 CIOCOOBI OJTyYEHUs q)nanpecine U bubmmorexa LIOK
' YACHI, https://m.edsoo.ru/4e223795
XUMHYECKHE CBOMCTBA
I"anorenoBogopoael. Baxkueiiiue
77 KHUCIIOPOJACOAECPKAIIUE COCTUHECHU S bubnuorexa [JOK
' pPOACOACPatL a https://m.eds00.ru/6b3255e6
rajJoreHoB
JlabopaTopHble U IPOMBIILICHHBIC
78 CIIOoCOOBI TOTyYEHUS TaJIOTEHOB. bubmmoreka [JOK
' [IpuMeHeHue rajJoreHoB u ux https://m.edsoo.ru/6971aca4
COEeTMHEHNN
[Ipaktuueckas pabora Ne 4. Pemenue
79 JKCHEPUMEHTAJIBHEIX 3a1a4 110 TEME bubmorexa HOK
o P . 8 https://m.edsoo.ru/8b26fecd
T"ajmorensl
80. Kucnopon: nabopatopHbie u bubmuoreka [IOK
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IMPOMBIIIJICHHBIC CIIOCOOBI IMoJIy4CHuA,
(1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/c8abc36a

O30H- aJUIOTPOMHAS MOJU(PHUKAIIHS

81.
KHCJIOpOJia
- [Iepokcun Bomopoa u ero bubmmoreka [JOK
" IPOM3BOJHBIE https://m.edsoo.ru/5c8816a0
83 Pemenue 3a1au pa3nuyHbBIX TUIIOB bubmorexa [IOK
' A&t p https://m.eds00.ru/2b6d8b4b
Cepa: Hax0XKICHUE B IPUPOJIE,
84 cn(1)300651 HOJIyYECHUA £)H3II’/I‘ICCKI/IG u bubmorexa LIOK
' YACTI, https://m.edsoo.ru/46afael6
XHMHYECKHUE CBOMCTBA
bubnunoreka LIOK
85. CepoBoopoa, Cynb@uabl
POBOAOPOZ, CyIbhHA https://m.edso0.ru/7¢875999
g6 Kucnoponcoaepxaniue coefuHeHUS bubmmoteka IIOK
" CephlL. https://m.edsoo.ru/8cfa2548
87.  CepHblil aHTHIPU] U CEpHAs KMCIIOTA
88 OxucnuTeIbHbIE CBOMCTBA
' KOHILIEHTPUPOBAaHHOM CEpHOMN KUCIOTHI
89 Pemenne 3ana4 u ynpaxHeHHAH 110
" teme Kucnopon u cepa
[IpakTuueckas padora Ne 5. Pemenue
90 JKCHEPUMEHTAIBHBIX 3aj1a4 110 TEME bubmorexa [JOK
' p i g https://m.edsoo.ru/0afb05e4
«Cepa u €€ coeTMHEHUsI»
A30T: Hax0XJCHUE B IPUPOJC,
91 CHOCOOBI MOTYyYEHUS (;I/IS;II)/I‘ICCKI/IG U bubmmorexa LIOK
' i 7 https://m.edsoo.ru/badd2255
XHMUYECKHE CBOMCTBA
92. Hutpuasl, aMMHuak 1 cou aMMOHUS
93, Kucnopoacoaep:xaire coeIMHEHUS but6mmoreka [IOK
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a3oTa

https://m.edsoo.ru/e2965afe

Oco0EeHHOCTH CBOWCTB a30THOM

94.
KHCIIOTHI
95 [IpumeHneHue a30Ta U €ro COeIMHEHUM bubmmorexa [JOK
' P A ' https://m.eds00.ru/129f5059
96.  A3zoTHBIC yI0OpeHUS
docdop: HaxOXKACHNUE B IIPUPOJIC,
97 cnoc%))(ipm MOJIy4€HUS q)nsgqfcxne u bubmorexa LIOK
' . https://m.eds00.ru/9a6b43ec
XUMHUYECKHE CBONCTBA.
98.  ®ocdunst u pochun
Oxcunpl pocdopa,
99 docdo c((1: e(bxcz ne kuciotel. Conun bubmmorexa LIOK
' p IE prratt ' https://m.edsoo.ru/c7a2d429
(dhochopHON KHCIIOTHI
100 [Ipumenenue docdopa u ero bubmmnoreka HOK
" COeIMHEHUI. https://m.eds00.ru/a218070a
101. ®ocdopubie ynoOpeHus
[Tpaktuyeckas padora Ne 6. Pemenue
bubmmoteka IIOK
102.  SKCIEPUMEHTAIBHBIX 337a4 M0 TEME
" " https://m.eds00.ru/8175ac3f
A3oT u dpochop U UX coeTMHEHUS
VYriiepo: HaxoXKIEHUE B IIPUPOJIE,
103, UIOTPOMHBIE MOU(UKAIUH; bubnuotexa [JOK
" (M3HYECKHME U XUMUYECKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MPUMEHEHUE
Oxcup yriepoaa(ll), oxcun
104 e oy::(l\lj) (OJ'I)bHaSI KHUCJIOTa U €€ bubmorexa [TOK
H| Yriepod 26 https://m.edsoo.ru/dba58adf
coJu
bu6 OK
105. Pemenue 3agaq Pa3INYHBIX THUIIOB nosmorexa I1

https://m.edso00.ru/6029b609
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106.

Pemenue 3agau Ha npumecu

Kpemuuii: HaxoJIeHHE B IPUPOJIE,

bu6nmorexa [IOK

107. cnocoObl monydeHus, GU3NICCKHUC U
yi . b https://m.edsoo.ru/143558ab
XHMHYECKHE CBOMCTBA
108 Oxkcun kpemuusi(1V), kpemHueBas bubmmoreka [JOK
" KHCJOTa, CUIIMKAThI https://m.edso0.ru/3170e7bl
bubnunoreka LIOK
[TprMeHEeHHE KPEMHUS U €T0
109. N https://m.edso0.ru/393cdac0
A ) https://m.edsoo.ru/5823cefb
110. Crekio, ero moyrydeHue, BUIBI CTEKIIA
111 Pemienue 3amaq pa3nuyHbIX TUIIOB bubmorexa [JOK
' A&t p https://m.eds00.ru/b624f801
112.  bop u ero coequHeHUs
113. Pemenue 3amgau
114 Cuctemaru3zanusi 1 0000IICHUE bubnuoreka [{OK
" 3HaHwmii no Teme "Hemeramisr" https://m.edso00.ru/6e864db5
115 KonrtponsHas padora Ne4 o reme bubmmnoreka HOK
© "Hemertamns!" https://m.eds00.ru/d0484c76
116 AHanu3 pe3yinbTaToB KOHTPOJIbHON bubmuoreka [IOK
" paboTkI, KOPPEKIHUS OMUOOK https://m.eds00.ru/2b7e9510
[MomoxxeHne MeTalIoB B
[Teproauueckoi cUCTEME XUMHUYECKHIX
117. osmemeHTOB. OCOOEHHOCTH CTPOCHHS bubmorexa [JOK
' ' P https://m.eds00.ru/9839c16¢
3JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
O6mue ¢puznueckue CBOMCTBa
bu6nunorexa LIOK
118.  mertaioB. [Ipumenenne MeTamioB B

OBITY ¥ TEXHHUKE

https://m.edsoo.ru/51dac9d3
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119, CmiaBsl MetasuioB. Kopposust bubnmoreka [JOK
METAJIJIOB https://m.edsoo.ru/42b872e3
120. PemeHue 3a1a4 pa3jauyHbIX TUIIOB buGnuorexa [IOK
https://m.edsoo.ru/e3de37b6
DNEKTPOXUMUYECKUN Psil HAPSKEHUIMA
121. MeTaJIJII)OB. OO6mue cnopcolgm ’ bubmmorexa [JOK
https://m.edsoo.ru/94eb377a
MOJIYYCHUS] METAJIIOB
122. Pemenue 3ama4
O6mmas xapaktepuctuka Metamion |A-
rpynnsl [lepuoanueckoit cucteMbl
123, XUMHYECKUX 3JeMeHTOB. HaTpuii u bubnuoreka [{OK
KaJuii: mojay4deHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCAMHEHUI
O6mas xapakrepuctika MetaioB |A-
rpynnsl [lepuoanyueckoit cucteMbl
174, XAMHYECKHX SIIEMEHTOB. Maruuii u bubnuoreka [{OK
KaJIbLUI: Ody4YeHue, (pu3ndeckue u https://m.edsoo.ru/7c3e49c0
XUMHUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M MX COCAMHEHUI
175, JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bubnuoreka [{OK
yYCTpaHEHHUS https://m.edsoo.ru/c74bfae9
126, AoMUHUI: IoTy4YeHue, pusndeckue bu6muoreka [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/0e79b266
177, AMpoTepHbIe cBONCTBA OKCHIA U bubnuorexa [IOK
THIPOKCHJIA AITFOMUHHS. https://m.edsoo.ru/5d12d318
128, "1 IpOKCOKOMITIIEKCHI ATFOMUHUS, UX

IIPUMEHEHHUE
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129.  PemeHue 3a1a4 pa3auyHbIX TUIIOB
130. Pemienue sKCrepuMEHTATBHBIX 33124
[IpakTuyeckas pabora Ne 7. Pemenue
131 AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME bubmnorexa HOK
1| OReHED . https://m.eds00.ru/27adaf43
Mertaiibl TJIaBHBIX HOATPYII
132 O000mmenue 3Hanuii o TeMe Meraina
" IJIaBHBIX MOATPYIII
133 KonTponbnas paborta Ne5 mo teme
" MeTauibl TIaBHAIX HOATPYIIT
OO0m1as XxapakTepUCTHKA METAIIOB
134 no6ounbIxX noarpynn (b-rpymm) bubmmoreka [JOK
" TleproaM4ecKoi CHCTEMBI XMMUYECKHX https://m.edso0.ru/610d7431
3JIEMEHTOB
dusnyeckue U XUMUYECKHAE CBOMCTBA
135 XpoMa U €ro COeAUHEHU, UX bubnmorexa IOK
) P ’ https://m.edso00.ru/9911bef3
MIPUMEHEHUE
Baxwueiimme coeMHEHNs] MapraHia.
136 Ilepmanranart xaius, ero bubmorexa HOK
' P y https://m.eds00.ru/039d69c8
OKHCJINTEILHEIE CBOMCTBA
dusnyeckue U XUMUYECKHAE CBOMCTBA
137.| xene3a m ero coenuHeHun. [lomydenne bubnnorexa [JOK
' a ' yi https://m.edsoo.ru/1b7f8741
¥ IPUMEHEHHUE CIUTABOB JKele3a
dusnueckue 1 XUMUIECKHE CBOIICTBA
138. Meau U €€ COSTUHEHUN, NX bubnuorexa [JOK
' ’ https://m.edso0.ru/2bc0f954
MIPUMEHEHNE
dusnueckre 1 XUMHUYECKHE CBOIICTBA
. bubnuotexa [JOK
139. [MHKA U €r0 COCAUHECHUM, UX

IpUMEHEHHE. [ NIPOKCOKOMILIEKCHI

https://m.edsoo.ru/b1f2beal
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IUHKA

140. Xpowm u ero coegMHEHUS 1

141. Maprasen u ero CoeIMHEHUS 1

142. Menp U ee coeIUHEHUS 1

143. Cepebpo u ee CoeTMHEHHS 1

144. 3onoro. PTyTsb. 1

145. PemieHue sKCIIEpUMEHTAIBHBIX 3a/1a4 1
[IpakTuyeckas pabora Ne 8. Pemenue

146. BKCIEpUMEHTAJIBHBIX 3a1a4 110 TEME 1 bubmnorexa [IOK
"MeTast 060uHbIX HoxrpyI” https://m.edsoo.ru/a6e352ea

bubnuoreka [{OK

147.  PemeHue 3a71a4 pa3auyHbIX TUIIOB 1 https://m.e dsoi.lru 1a8b83d83

148. PemeHue dKCIIEpUMEHTAILHBIX 337124 1
O06o011eHre U cucTeMaTu3alus

149. I/I3yqel:Horo MaTepuraia mno ”l]“-ICMe 1 bubmorexa LOK
"MeTams HoGOHHBIX Moy https://m.edsoo.ru/e91fe975

150, KonTtponbHas padora Neb o Teme 1 bubnmnoreka HOK
"MeTtasuibl HOOOYHBIX MOATPYII” https://m.eds00.ru/83f63ea3

151 AHanu3 pe3yiabTaToB KOHTPOJIbHON 1 bubmuoreka [IOK
paboThl, KOPPEKITUs OMIUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUn

159 YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA. 1 bubnunorexa LIOK
[TonsTHE O HAy4YHBIX METOIAX https://m.edsoo0.ru/080fe1f0
WCCJICJIOBAHHMSI BEIIECTB
HayuHble puHIUIIBI OpraHU3auu

153, | XWMITIECKOIO POH3BO/ICTEA. 1 bu6muoreka [JOK

[IpombIneHHBIE CIOCOOBI TOTYYEHUS
Ba)XKHEUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f
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154.

[IpousBoacTBO CEPHON KUCIOTHI

155. IIpou3BoACTBO aMMHaKa
156. IIpou3BOACTBO UyryHa M CTAJIN
157 [IpoMBILITIEHHBIN OPTaHUYECKUI
' cuHTE3
158 Pemienue 3amad ¢ npou3BOACTBEHHBIM
" comepiKaHueM
159 Pemenue 3agau ¢ mporu3BOACTBEHHBIM
" colepiKaHueM
XUMHUYECKOE 3arpsi3HEHUE
160.  okpyKaroliei cpelibl U €ro bubmorexa HOK
' PYAIOIEH cpe https://m.edso00.ru/9f11bf51
TTOCJICACTBHS
161 XuMHS U 3I0POBHE YETOBEKA. bubnnoreka [JOK
" JlekapCTBEHHBIE CPEACTBA https://m.edsoo.ru/a6552721
162 Xumus nuny. Posib xuMuu B bubmmoteka IIOK
" o0ecreyeHny MUILEBOM OE30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
163 Kocmernueckue u napdromepHbie bubnnorexa [JOK
" cpencrtsa. BeIToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENLCTBE. BaskHelme
164 CTPOUTECIIbHBIC U KOHCT HNOHHBIC bubmorexa HOK
' P 124 https://m.eds00.ru/61e69003
MaTepuaibl
XuMUs B CEILCKOM XO35UCTBE.
165 Opranuueckue 1 MUHEpaJIbHbIE bubmorexa [TOK
' p p https://m.edsoo.ru/fd39587d
ynoopeHus
166 Pemenue 3agad ¢ 3K0JIOTUYECKUM
" comepiKaHueM
167 Pemenue 3aga4 ¢ 5K0JI0THUECKUM

coJIep)KaHueM



https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d

168 Wroroas koHTponbHAs paboTa B 1 Bu6muotexa [JOK
" pexume EI'D https://m.eds00.ru/db979c70

Wroroas koHTpoIbHAs paboTa B

169 1
pexume EI'D
Hrorosas KoOHTposbHAs paboTa B

170 1
pexume EI'D

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOT'PAMME



https://m.edsoo.ru/db979c70




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






