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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 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 ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepaniy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, U
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpaMme 1o XuWMHM Ha3HAu€HUE MpeaAMEeTa «XHUMHUSD» MOJydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 110
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTENbHBIX IOCTHXKEHH OOydarommxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIST W3Y4YeHUs B paMKax OTACNBHBIX MNpoQuUiIeH, mpemycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSI I3YYCHUSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIIBHOCTh HW3Y4YEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX — PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeAMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHIOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYaromerocs IO OCBOECHUIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHHUs y4eOHOTo MpeaMmeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBJISIONICH,
KOTOpas JOJKHA OMPENEsIThCS B COOTBETCTBUHU C HAMPABICHWEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOr0 M YINIYOJEHHOIO YpPOBHEW B CHUCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHUsS B paMKaxX M3y4YEHUS CIEHHAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUUYECKUX JUCIUIUIMH B By3aX U OPTaHU3ALMSIX CPEIHETO MPOo(ecCHoHaILHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
NPEUMYIIIECTBEHHO Ha pacliMpeHue W  yrayOJeHue TEOpeTUYECKOW U
MPAKTUYECKON MOJTOTOBKUA OOYYarOIUXCs, BRIOPABIIMX ONpeaeaEHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBFHON IMPOTpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHbIX YMEHUN, YMEHMI palMOHATU3alMu y4eOHOro Tpyaa u
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHnu moaxoa0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOPraHWYeCcKass XHMHSI» COCTABJSIET COBOKYIHOCTb IPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, 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 COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUN O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IEKTPOXUMHUYECKUX IMTPOLIECCaX U NEKTPOIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
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-
ononoruyeckoro npoduiast OOJBIINI yAeNbHbIN BeCc OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUABI, OEJIKH, YIJIEBOJbI, HYKJICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB Hay4YHOTO MHUPOBO33PEHUS, OCBOCHHUS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€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 SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
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 poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
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



XMMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OLINX
Hay4YHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopmMupoBanue y oOy4Jaronmxcs OCO3HAHHOTO MTOHUMAaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KIIFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUH, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
rPAMOTHOTO penieHus MpoOJieM, CBSI3aHHbBIX C XUMHUEHN, IPOTHO3UPOBAHUS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOM M TMPOU3BOIACTBEHHON JEATEILHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEILECTB;

yrayOneHne  TpeACTaBICHUH O  HAyYHBIX  METOoJaxX  MO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
NPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBl CPEJHEro oOuiero oOpa3oBaHUs NpPH W3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B O0JaCTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX [IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHIENTHOM Mpo(dheCCHOHATBHON 1 OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

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

OO01iee yuciIo 9acoB, MPEAYCMOTPEHHBIX JJIsI U3YYCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



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). THUOBl 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 coenuHeHuii 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,
ckenetHas. M3omepus. Buuabl W30MEpUM: 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 Ha3BaHUSA
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. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMU 3aMELICHUS, HW30MEpPU3aLINH,
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, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aIKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JIBOMHOM CBSI3U, NOJMMEpU3alMu M okucieHus. [IpaBuino MapKOBHMKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKMHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peaKIMi Ha TPOHUHYIO CBsI3b. CIOCOOBI 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 TOMOJIOIOB: PEAKIMU 3aMEIICHUS] B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha TMpUMEpPE aJIKUIBHBIX PpPaJUKAIOB, KapOOKCHIIbHOM,
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 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOUHd. B3auMoaelncTBUE IUTaJIOTCHAIIKAHOB 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 YTIEBOJOPOJOB (PACTBOPHUMOCTH), KAU€CTBEHHBIX
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 BEIIECTBAX, MOJYyYEHHE OSTUIICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranueckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CIUPTOB. BOIOpoAHBIE CBA3M MEXAY MOJEKYJIAMH CIHUPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

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

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3aUMOJICHCTBHE C OPraHU4eCKUMU
U HEOPraHWYECKHUMH KHUCIOTaMH, KayeCTBEHHAs peakiusi Ha MHOTOaTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYNIBI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX



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

KapOoHWIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. 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. OKHUCIIEHUE albJAeTruI0B, KAYECTBEHHbIE PEAKIIMH HA aJIbJIECTUIbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEAEIIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE 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 kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

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

Kupsl. CTpoeHue, pU3nyecKkue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mast xapaktepuctuka yriaeBoaoB. Kinaccudukarus yrieBoaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJIOUHOKHCIIOE OposkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapusioB. Haxoxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0N03bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XUMHUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUAPOIM3, MOJyYyeHUe 3PUpoB LeLnono3bl. [lonstue ob
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOTO CIIMPTA B aJIbJETUJ HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcuiom Menu(ll), xumuyeckue cBoOICTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoOMAaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHwiIMHA. KadecTBeHHbIe peakuuu Ha aHWIMH. CrHocoObl
NOJIyYCHUs] M NpUMEHEHHE anudarhuyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHE OJKCIEPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALNUH, CPEAHSS MOJIEKYJIApHAs



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

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTasiar). Y THiIU3aIus U nepepadoTKa MmiacTuka.

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

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

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJIEHUE C 0o0pa3liaMy MPUPOJHBIX 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, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI  OpPraHWYECKOro COEIMHEHUS 10 Macce (00bEMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJYYEHHUsI, OINpPENECICHUE AO0JM BbIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TMOHSITUN, MPUHATHIX B OTIEIbHBIX MPEIMETAX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

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

®usuka: Marepus, aToM, OJJEKTPOH, IMPOTOH, HEWUTPOH, MOJEKYJIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBI U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



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

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPHUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPreTUYECKUE 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(PUTYpallud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynonaM ¢ IepuojaM. J3JHA4YEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa30oBaHUS KOBAJIEHTHOM CBA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUU.

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

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKOH U OpraHudecKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOoCTh XUMUYECKOU peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB.
['oMoreHHbIE U reTeporeHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIE peaklMi. XUMHUECKOoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, AaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIN3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMYECKUX PENIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C TMOMOILIBID HHIWKATOPOB, H3YYEHUE BIMUSHUS PATUUHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJITaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, COCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3oH. JlabopaTopHbie W TPOMBINIIEHHBIE CIIOCOOBI TMOYYCHUS
kuciopoga. Ou3nyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), okcun
cepol(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbl. OKCHABI a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U X coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IprmMeHeHune azorta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeaunenuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTBIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucinora u eé€
COJIM. AKTUBUPOBAHHBIA yroyib, ajncopOuus. Dyminepensl, rpadeH, yriepojHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHCIIOTA, CHUIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MeTayuioB B OBITY M TEXHUKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeramioB |A-rpynmer [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKUX OJJIEMEHTOB. MarHuil W Kajdblui: TMoJlydeHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJnroMuHU: noydeHue, (pusndeckre 1 XMMHUECKUEe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenvHeHuil. AmQoTepHbIe CBOWCTBA OKCHAA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimue coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

duzryeckrue U XMMUYECKHE CBOMICTBA JKeJe3a U ero coeluHeHuil. OKCHpbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

du3nyYecKrne 1 XMMUYECKHE CBOMCTBA MEU U €€ coequHeHun. [lonyuenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKEJIEe3a C PACTBOPAMM KHCIIOT H
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorenns», «Cepa u e€ coeguHeHus», «A30T U (pochop U UX COECTUHEHUSD,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumun B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIHUIIBI OpraHU3alMi XUMUYECKOr0 TPOU3BoACTBa. I[poMBIIIEHHBIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOWIEH CpPedbl M €ro IMOCIEACTBUI.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XHUMUS THIIA: OCHOBHBIC KOMIIOHEHTBI, IHIIEBbIC M00aBKU. Poilb XuMum B
oOecrieuyeHn TUIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrie 3ana4n.

PacuéTer: Macchl BemecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB,
Macchl (00BEMA, KOJMYECTBA BEIECTBA) MPOJIYKTOB PEAKIIMHM, €CIHM OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
pEaKlIHUM, €CIM OJHO M3 BEHIECTB JAaHO B BHJE PACTBOPA C OMNPEACIEHHON
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAacCTBOpE, JOJM BBIXOJA MPOJAYKTa PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yUYeHHH oOOlmed u
HEOpraHU4ecKo XuMUM B 11 Kiacce OCyIIeCTBIACTCA Yepe3 MCIIOIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO IMKJIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KJacCU(UKaIUs, MePUOJTUYHOCTb, HAOIOICHUE,
HM3MEpPEHHE, SKCIIEPUMEHT, MO/I€JIb, MOJICJIMPOBAHHUE.

®duszuka: Marepusi, MHUKPOMHUP, MaKpOMHUpP, aTOM, OJIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSIHUE BEIECTBa, HJCATbLHBIN a3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepHuajbl, CEILCKOXO3IMCTBEHHOE MPOU3BOACTBO, MUIIEBAasi MPOMBIIIIEHHOCTD,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHX



npemaaparoB, IMMPOMU3BOACTBO KOHCTPYKIHMOHHBIX  MATCPUAIIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTD, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIET'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
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTUYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaromnmxcs B MPOLIEcCe peaan3alud 00pa3oBaTEbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEM,
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, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
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
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpeca M MO3HABATEIbHBIX MOTHUBOB B TOJYYEHHHU M MOCIEIYIOIIEM
aHai3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOoIeHUsT TpaBui O€30MacHOro OOpalleHusi C BEHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

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

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPy10BOI0 BOCIMTAHUS:

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

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a]a4
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETo KJiacca, IIKOJIbI);

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

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

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

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOMIICHUS K TPHUPOJEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAIMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

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

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUS] 00 OKpY’KalollleM MUpE Kak O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIBTYpbl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO WICHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOANIUX B HEM U3MEHEHUHN, YMEHUS JiejaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIIbCKOMN AeATEIbHOCTH;

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

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
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 U CHeHU(PHUKY METOJI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeA0OBaHNE, HAOTIOACHHIE, U3MEPEHHE, IKCTIEPUMEHT U JPYyTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

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

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

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

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

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

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KJIacCU(PHUKAIMU BEIIECTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — 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 HAyYHOT'O TO3HAHUS BEUIECTB M XUMHUYECKUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0LIEHMS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB HCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 33Jay, NPUMEHEHUIO pa3JInYHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HAy4HO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh 17}
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-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(pOpManuen: MpPUMEHATh MEXIpeAMeTHbIe (dusudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY}KILaCMOI‘/JI TEMBI B X0J€ JUajora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIH COBMECTHO CO CBEPCTHUKAMH IPHU BBINIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
XoJ1e 00CyX/IeHHs] 1 0OOMEHa 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 UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUIO 3HAHUW, BUIbI AEATEIBHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUHM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTEeTUUECKON 1



MUIIEBON 0€30MaCHOCTH, B Pa3BUTUN MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
4yeJioBeKa, a TakKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOUIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJIHOMN CPEIIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpuAM3alus AaTOMHBIX oOpOuTaned, HWOH, MOJIEKyJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TPOCTpaHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pANl, TOMOJIOTH, YTIECBOAOPOJIHI,
KHUCTIOPOJI- M a30TCOJEPIKAINE OPTaHUYECKUE COCTUHEHHS, MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIWHCHHS; TCOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUH, MHPOBO33PEHUYCCKHEC 3HAHUSA, JICKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dekTl, opueHTanTsl | u Il pona);
dakToNoTUYECKNEe CBEACHHS O CBOICTBAaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIA, ITepepaboTKu HePTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBIABIIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSITHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

chOpMHUPOBAHHOCTh YMEHMUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUHA  TMOCPEJICTBOM  COCTAaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAIBHBIC HA3BAHUS IS OTIEIHHBIX
MIPEACTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIUIIEPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

c(OPMHPOBAHHOCTh, yMEHHUS TPUMEHATH TOJOXKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTaBUTENICH pPa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QTKWHOB, apPOMATHYECKHUX YTJICBOAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHUMYECKUX COSAMHEHUH OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HEe(Th, NPUPOAHBIM Ta3, Yyrojb), CHOCOOBI €ro mepepadOTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

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

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



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

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMHUYECKOU
(GbopMysIBI BEIIECTBA MO HM3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C MO3HWIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOM |
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOJCHUEM TMPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMCHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS 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
OIPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokasaresis [1/1K;

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(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK M €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YeJlIOBEKa, a TaKkxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMHUYECKass CBsi3b (KOBAJIGHTHAs, WOHHAs, MeTaUInuecKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUS MPH
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHU;



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

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTABY, XUMHUYECKHUE PEAKIIUHU MO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHUX 3JJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHII;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IMHKA U aJTIOMUHHS);



cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS! XUMUYECKOT0 PAaBHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIMIB XUMHUYECKUX MPOU3BOJICTB; 1€IeCO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJICIUPOBAHUE,
HKCIIEPUMEHT (PEeaIbHBIN U MBICJICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
Macchl BEIECTBA WM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKIuu; 3HAYEHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJIM BBIXOJA MPOJYKTa PEaKIMu; OOBEMHBIX OTHOIIECHUMN
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TMOMOIIbIO HWHIUKATOPOB, H3YyYCHUE BIUSHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
oOopynoBanueM, (HoOpMyaupoBaTh II€Jb HWCCIACAOBAHUS, TIPEICTABIATh B
pasnu4HON (opMe pe3ynbTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OIICHUBATH MX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocysoM M j1abopaTopHbIM OO0OpyAOBaHWEM, OOpAIIeHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSMH TIO BBITIOJIHEHUIO 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 OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi nHbopMmaiuu, UHTEpHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 HWH(OpMaInio, mepepadaTeiBaTh €€ W UCIOIh30BaATh
B COOTBETCTBUU Cc IIOCTABJICHHOU yueOHOM 3a7a4en.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KoHTpoabHbI IIpakTn4yeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMUH
[Ipeamer oprannyeckoi xumuu. Teopust
1.1 CTPOEHHS OpraHuYecKuX coennHeHuit A. M 8 bubmmorexa [JOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Htoro no paznemny 8
Pa3nes 2. Yriesogopoasbl
51 [IpenenbHbIE YIIIEBOJOPOABI — AJIKAHBI, 5 bubnuorexa [IOK
' HUKJIOATKAHbI https://m.eds00.ru/d69df650
99 HernpenenbHble yriaeBogopoabl: alKeHBI, 14 1 bubnnorexka [JOK
' aIKaguEeHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6nmoreka [IOK
2.3 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8 https://m.edsoo.ru/d69df650
54 ITpuposHbIE HCTOYHUKH YTIEBOIOPOAOB U UX 4 bubnuorexa [IOK
' niepepaboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
IOTEHIIPOMSBOAIHE YIIIERON0POAOB https://m.edso00.ru/d69df650
Hroro no paszneny 35
Pazgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cruptel. denon 11 1 bubmuorexa [JOK



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

KapOoHunbpHbIC COCTMHEHUS: aTbACTUIBI U

bu6mmoreka [IOK
3.2 ketoHbl. KapOoHoBbie kuciaoTel. Cl0KHbBIS 21 httos://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bu6mmoreka [IOK
33 YTaIeBom o https://m.eds00.ru/d69df650
Htoro no paznemny 41
Pa3nen 4. AzoTcoaepikaiye opranudeckne coelMHeHUus
bu6mmoreka [IOK
4.1 AMuHBI. AMMHOKHCIIOTHI. benku 12 https://m.edso00.ru/d69df650
Uroro no pazneny 12
Paspnen S. BeicokoMoJIeKy I pHbBIE COCUHEHUSA
51 BricokomolieKynsipHbIE COeTMHEHUS 6 bubmorexa [JOK
' YBp A https://m.eds00.ru/d69df650
Htoro no pazneny 6
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KJIACC

Kosun4vecTBo 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB U TEM (uudpoBbie)
Ne /i P Kontpoannbie | Ipakruuyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
11 u [lepuoanueckas cucTeMa XUMHYECKUX 9 bubmorexa [JOK
' PHOA https://m.edso00.ru/2dd57f24
sneMenToB /. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHOrooopasue 11 1 bubnuorexa [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
13 X 19 1 3
HMITTCCIHIE peartiny https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmoreka [JOK
2.1 H 1 1
CMETAILITRT 3 3 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
2.2 M 2 1 2
Tt 3 https://m.edsoo.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Metoapl I03HAaHUS B XUMUU. XUMHSI U 9 bu6mmorexa [IOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazueny 9



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos
Ne Hara DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpoabnbie | IIpakTnuyeckue
n/n Bcero H3yYeHHUs oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoThI
[Ipenmer u 3HaUeHUE
OpraHMYEeCKOi XUMUH, B 10K
noIMoTeKa
1 1 02.09.202
MPpEACTABICHHIE O https://m.edso0.ru/3686e6f5
MHOT'000pa3uu OpraHuIECKUX 5
COEAMHEHHI
DIEeKTPOHHOE CTPOCHUE aTOMa
nepoaa (OCHOBHOE U
2 1}3/(r)36p>xﬂ él(-IHOG COCTOSIHHSI) 1 04.09.202 bubmorexa HOK
YR ' R https://m.edsoo.ru/Oce6fd4c
BasnienTHBIE BOBMOXHOCTH 5
aToMa yriepoja
XuMudeckasi CBsI3b B
OpPraHUYECKUX COCAUHECHUSIX. 5ub 10K
noIMoTeKa
M 1 .09.202
3 exaHmMHvO(Sp AsOBaHIA 05.09.20 https://m.edso0.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI 5
pa3pbiBa CBA3EH
Teopus crpoeHus Bu6 1IOK
nOIMoTeKa
4 0 A. 1 .09.202
OPTAHMHCECKHX COC/IMHCEHIH 09.09.20 https://m.edso0.ru/9e595ch8
M. bytneposa 5
Buner uzomepun: cTpykTypHas,
5 MPOCTPAHCTBEHHAS. 1 11.09.202 bubmmoreka [JOK
OnekTpoHHBIE 3P PEKTH B 5 https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHUYeCcKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COETUHEHUN

IIpencrasnenue o
KJaccu(uKauuu u

6 cUcTeMaTH4ecKas 12.09.202 bubmorexa [IOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC) 5
OpPraHMYECKUX BEILECTB

7 Knaccn(bmca%m peaxiuii B 16.09.202 bubnmoreka [JOK
OpraHN4eCKON XUMHH 5 https://m.edsoo.ru/ba5706aa

8 CI/ICTevMaTI/ISaIII/IFI 1 0000I1ICHIE 18.09.202 bu6mmoteka [IOK
3HAHUM 10 TEME 5 https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKUH DS,
obmast hopmyra,

9 HOMEHKJIaTypa U U30Mepus, 19.09.202 bubmuotexa [JOK
3JIEKTPOHHOE U 5 https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

10 d)mvnqecxne U XUMHYECKHE 93.09.202 bubmuotexa [JOK
CBOICTBA aJIKaHOB 5 https://m.edso00.ru/3137711c
HaxoxxneHnue aikaHoB B Bu6 110K

HOJIMOTEeKA

11 . 25.09.202
npupoze. CriocoOk! noyeHHs 5.09.20 https://m.edsoo.ru/259b0a5h
Y IPUMEHEHHUE aJIKaHOB 5
[uxnoankansl: oOmas

12 dhopmyna, HOMEHKIATypa 1 96.09.202 bubnuotexa [JOK
n30Mepusi, 0COOCHHOCTH 5 https://m.eds00.ru/156730d2

CTPOCHUSA U XUMHUYCCKHUX



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2

CBOﬁCTB, CITIOCOOBI IMMOJIYy4YCHUA
" IPpUMCHCHUEC

Pemrenne pacuy€THbIX 3a1a4 Ha
OIIPEIIEIICHUE MOJIEKYIIIPHOU
(bopMyJIbl OPraHUYECKOro

bu6nuoreka [IOK

13 BEIIECTBA 10 MACCOBBIM IOJISIM 30.09.202 https://m.edsoo.ru/bf84dgeb
aTOMOB 3JIEMEHTOB, BXOJISIINX 5
B ero cocraB. CucreMaTu3anus
1 000011IeHNe 3HAHUH 110 TeMe
AJIKEeHbI: TOMOJIOTUYECKUH ps,
obmras popmyrna,

14 HOMEHKJIATypa, 3JIEKTPOHHOE U 02.10.202 bubnnoreka HOK
MPOCTPAHCTBEHHOE CTPOECHUE 5 https://m.edsoo.ru/273b0ale
MosieKyJ1. CTpyKTypHasi ¥ LIUC-

TpaHC-U30MEPHS ATKCHOB
Ou3nyecKkue 1 XUMHUIECKHe 5ub 1IOK
noIMoTeKa

1 i T .10.202

° CBOHCTEA AIIKEHOB. LIpABIIO 03.10.20 https://m.edso0.ru/21069ccd
MapkoBHHKOBA 5

16 CrniocoOsl monyueHus: u 07.10.202 bubnmnoreka [JOK
IIPUMEHEHUE AJIKEHOB 5 https://m.eds00.ru/665dc058
IIpakTuyeckas padora Ne 1 mo Eu6 110K

nOIMoTeKa

17 "TT 09.10.202
reme OﬂyquHevaTHJ'I'eHaH https://m.eds00.ru/0941eed8
M3Yy4YEHUE €ro CBOMCTB 5
Pemenne pacuéTHbIX 3a7a49 Ha

18 onpeelIeHue MOJIEKYIISIPHOU 10.10.202 bubnmoreka [JOK
(hOpMyIIbI OPraHuYECKOTO 5 https://m.edsoo.ru/e9ea9921

BEIECTBA



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921

AJ'IKa,I[I/IeHBIZ COHpH}KéHHBIC,

W30JIMpPOBaHHbIE, BuG 10K
nonoreka

19 KYMYJTHPOBAHHBIC. 14.10.202 https://m.eds00.ru/04298c0a
Oco0EHHOCTH IJIEKTPOHHOTO 5
CTpOCHUS

20 XI/IMI/Iqef:KI/Ie CBOICTBa 16.10.202 bubmuorexa [JOK
CONPSIKEHHBIX TUECHOB 5 https://m.edsoo.ru/e561253d

21 CriocoObl nostyueHust u 17.10.202 bubnnorexka HOK
MIPUMEHEHHUE aJIKAIMEHOB 5 https://m.edso00.ru/1aa81660
AJIKVUHBI: TOMOJIOTHYECKHUI
psina, obmas popmyina,

99 HOMEHKJIaTypa, JIEKTPOHHOE U 91.10.202 bubmuotexa [JOK
MIPOCTPAHCTBEHHOE CTPOECHUE 5 https://m.edsoo.ru/68b6cc4c
MOJIeKY, (hu3nvecKue
CBOMCTBA
XUMHYECKHE CBOMCTBA bu6nuoreka [IOK

23 AITKHHOB 53'10'202 https://m.eds00.ru/23493a93

24 KaquTBeHHLIC peakiuu Ha 94.10.202 bu6muoreka [JOK
TPOMHYIO CBS3b 5 https://m.edsoo.ru/7b1c48da

o5 CriocoObI ostyueHust u 06.11.202 bu6muoreka [JOK
MIPUMEHEHUE AIKUHOB 5 https://m.edsoo.ru/a6f9alea

26 Pemenue 3agayd: pacu€rsl 1o bu6muoreka [IOK
YPaBHEHUIO XUMHYECKOMN 07.11.202 https://m.edsoo.ru/5db8e526



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
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

peaKnuu

Cucremaruzanuys u 00001eHue

27 . 11.11.202
3HAHUU IO TeMe 5
ApEHBI: TOMOJIOTHYECKUN PSI,
obmrast popmyrna,

28 HOMEHKJIaTypa. DJIEKTPOHHOE 1 13.11.202 bubnuotexa [HOK
POCTPAHCTBEHHOE CTPOCHUE 5 o https://m.edsoo.ru/a92a7094
MOJIEKYJ1 O€H30J1a M TOJTyOJIa,
uX (hpU3MYeCcKHe CBOMCTBA

29 XUMHYECKHE CBOMCTBA apPEHOB: 14.11.202 bubnuorexa [HOK
peakLuy 3aMeILCHHs 5 o https://m.edsoo.ru/a44alae4
XHUMHUYECKUE CBOWMCTBA APEHOB:

30 peaKIuy MPUCOCTNHEHUS, 18.11.202 bubmorexa HOK

https://m.edsoo.ru/a44alaed
OKHCJIEHHE TOMOJIOTOB O€H301a 5

31 Oco0EeHHOCTH XUMHUYECKUX 20.11.202 bubmmorexa [JOK
CBOCTB CTHpOJIA 5 o https://m.edsoo.ru/d5018a54
Pemenue pacu€THpIx 3a1a4 Ha

39 ompe/IeTICHIUE MOJIEKYIITPHOM 91.11.202 bubnmoreka [JOK
(bOpMYyIIBI OPraHUYECKOTO 5 o https://m.edso0.ru/53461a2c
BeIeCTBa

33 CriocoObl TTOTy4eHHS U 95 11.202 bubnmoreka [JOK
NpUMEHEHHE apeHOB 5 o https://m.edsoo.ru/6f717d09

34 ['enernueckas CBsA3b MEKIY
pa3IMYHBIMH KJIacCaMu 27.11.202



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

YTJI€BOI0POIOB

Pacuétel 1o ypaBHEHUAM
XMMHYECKUX PEAKIUH.

35 28.11.202
Cucremaru3zanus u o0o0meHne 5
3HaHUH MO TeMe

36 IIpuponnsii ras. [lomytHeie 02.12.202
He(TSAHBIC Ta3bl 5

37 KameHHbI# yronb U NpoayKThl 04.12 202 bubnuoreka [JOK
ero nepepaboTKu 5 https://m.eds00.ru/69b3398b
Hed1p 1 ciocoOsI eé

38 nepepabortku. [Ipumenenne 05.12.202 bubnuoreka [JOK
MPOJIYKTOB TIepepadOTKU 5 https://m.edso0.ru/21f9de78
HetH
I'eneTnyeckas CBSA3b MEKIY

39 Pa3TUYHBIMH KJIacCaMu 09.12.202
YTJIEBOI0POIOB 5
["anorenonpon3BoaHbIE

40 YTJI€BOIOPOOB: AJIEKTPOHHOE 11.12.202 bubmmoreka [JOK
CTPOCHUE; PEAKIINN 3aMEIICHUS 5 https://m.eds00.ru/82b4d759
rajoreHa
JlelicTBHe 1Ieno4ei Ha
TaJIOTEHITPON3BOTHBIC.

41 BzanmoneiictBue 12.12.202
IUTAJIOTEHAJIKAHOB C MAarHUEM 5
U IIUHKOM

42 Cucrematu3zanys U 0000IIeH1e but6mmoreka [IOK



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

3HAHUH 10 pasueny 16.12.202 https://m.eds00.ru/20e89f22
"YrneBogpopoast" 5

43 Kontposnbnas paboTa no teme 18.12.202 bubnmoreka [JOK
"YraeBogopoibl" 5 https://m.edso0.ru/95c¢9e298
[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUIECCKHUH PsifI,
o6mmasa ¢hopMyia, CTpOCHUE

44 MOIJIIIeK (JII) EB(?IMG I/I}Ip 19.12.202 brbmmorexa LTOK

Yo Py o https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa, 5
kinaccudukanus, puznyeckue
CBOMCTBa
XHUMHUYECKHE CBOMCTBA Bu6 110K
noIMoTeKa

45 IIPENEIbHBIX OJJHOATOMHBIX 23.12.202 https://m.edsoo.ru/26ee34fe
CIIMPTOB 5
CriocoObl TTOTy4eHUS U Eubs 1IOK

noIMoTeKa

40 HPHIMICHEHHE OATOATOMHRLX 2312.202 1\ i os:1im.edsoo.ru/484100000000000
CIIUPTOB 5
IIpocTeie a¢upst:

47 HOMEHKJIaTypa U U30MEPHUS, 96.12.202 bubnuotexa [JOK
0COOCHHOCTH (PU3UYECKUX U 5 https://m.edso00.ru/c2c788b2
XUMHYECKHUX CBOWCTB
MHOroaroMHsble CIIMPTHI:

48 STUJICHIJIMKOJIb U TJIULEPHUH, 30.12.202 bubnuotexa [JOK
uX (pu3nYecKre U XuMHIECKue 5 https://m.edsoo.ru/ee4d84aa
CBOMCTBA

49 CriocoObI TTOTy4eHHS U bu6muoreka [IOK
IIPUMEHEHHE MHOTOaTOMHBIX 13.01.202 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
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CIIUPTOB 6
@DeHOJI: CTPOCHUE MOJIEKYIIBL, Bu6 OK
50 (du3nyuecKre CBOMCTBA. 15.01.202 uosmorexa L]
https://m.edso0.ru/2ce726f8
Tokcu4HOCTH (eHoa 6
N bu6nmoreka [IOK
1 X .01.

5 MMHUYECKHE CBOICTBA (heHoIa 26 01.202 https://m.edsoo.ru/037¢a5fo

59 CriocoObl ToTy4eHHs U 20.01.202 bubnmnoreka [HOK
npuMeHeHne GpeHona 6 https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padorta No 2.

53 Pemenue skcriepuMeHTaIbHBIX 99 01.202 bubnuoreka [JOK
3aja4 1o reme "CrnupTsl U 6 https://m.edsoo.ru/fdOced09
¢deHnomnsr"

54 CI/ICTCVMaTI/IBaLII/I}I 1 00001IIeHIE 93.01.202 bubmmorexa [JOK
3HAHUM 110 TEME 5 https://m.eds00.ru/1810cb9b
AJbAETUAB U KETOHBI:

ANEKTPOHHOE CTPOCHHE

55 KapOOHUIILHON TPYTIIbI; 97 01.202 bubmmoreka [JOK
TOMOJIOTHUYECKHE PSIBI, 00TIIast 6 https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa
AJBIETUABI U KETOHBI: Bubs 10K

nOIMoTeKa

56 7 ; 29.01.202
Qusiiecie cBoHCTBa, https://m.edso0.ru/c887425¢c
peakuuy Npucoe MHEHUS 6

57 Peakiiuu oxucieHus u bu6nuoreka [IOK
KaueCTBCHHBIC PEAKIINH 30.01.202 https://m.edsoo.ru/a393baa9



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

aAJIbACTU 0B U KETOHOB

Crnioco0pl nostyueHus

bu6nuoreka [IOK

58 03.02.202
aJbIETUAOB U KETOHOB 6 https://m.edsoo.ru/520d1c51
OnHOOCHOBHBIE NIPEEIbHBIE

59 KapOOHOBBIE KHCIIOTHI, 05.02.202 bubnumoreka [JOK
OCOOCHHOCTH CTPOCHHUS UX 6 https://m.edsoo.ru/fec0b113
MOJICKYJI
N3omepusa u HoMeHKIIaTypa Eu6 10K

noIMoTeKa

60 0 .02.202
KApOOHOBHIX KHCjIOT’ > 06.02.20 https://m.eds00.ru/700cc87b
¢bu3nveckne CBONCTBA 6
XUMHYECKUE CBOMCTRA B 10K

noIMoTeKa
1 .02.

6 MPEACIIbHBIX OJTHOOCHOBHBIX 10.02.202 https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT 6
Oco0eHHOCTH CBOMCTB

62 MYypaBbUHOMN KUCJIOTHI. 12.02.202 bubmuoreka [JOK
MHoroo6pa3ue kKapOOHOBBIX 5 https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOMCTB:

HENpeIeTbHBIX H
apoOMaTUYECKNX KapOOHOBBIX, Bu6 110K
nOIMoTeKa

63 0 13.02.202
JIMKAPOOHOBBIX, https://m.eds00.ru/83a08773
THIIPOKCUKAPOOHOBBIX KHCIIOT. 6
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KUCJIOT

64 [TonsiTue 0 MPOU3BOIHBIX 17.02.202 bu6muoreka [JOK

KapOOHOBBIX KUCIIOT

6

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



https://m.edsoo.ru/520d1c51
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

CriocoOsl motyueHus: u

bu6nuoreka [IOK

65 MpUMEHEHHUE KapOOHOBBIX 19.02.202 https://m.edsoo.ru/7c065¢9d
KHCIIOT 6
Crnoxuble 3¢upsL:

66 TOMOJIOTHYECKUH psiji, o0IIast 90.02.202 bubnmoreka [JOK
dhopmyna, u3omMepus U 6 https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 CDI/IBUI/I‘IGCKI/IG U XUMHUYECKHUE 94.02.202 bubnnorexka HOK
cBOlcTBa A(hUPOB 5 https://m.edsoo.ru/ad6b94b2
Pemenne pacu€rHbIX 3a1a4: 10
YPaBHEHUIO XUMUYECKOMN

68 peaxiuu, Ha ompeesieHue 26.02.202
MOJIEKYJISIPHOI (OPMYITBI 6
OpPraHUYECKOTO BEILECTBA
[IpakTuueckas padora Ne 3.

69 Pemrenne skciepUMEHTAIBHBIX 97.02.202 bubnmnorexka HOK
3anad o reme "KapOoHOBEBIE 5 https://m.eds00.ru/486671fb
Kucao0Thl. CrnoxxHble 3¢ups!”

XKupsl: ctpoenue, pusnueckue
PRI €1P ¢ Bu6nnorexa [IOK
70 Y XMMUYECKHE CBOMCTBA 03.03.202
https://m.edso0o.ru/al19c5b98
(runpoinus) 6
Oco0eHHOCTH CBOMCTB KUPOB,

71 coJiepaKalluX OCTaTKU 05.03.202 bu6muoreka [JOK
HENPEIEIIbHBIX KUPHBIX 6 https://m.eds00.ru/b0331922
KHUCIOT. JKupsl B mpupojie

79 Mbl1a KaK COJIA BBICIINX bubnuotexa [JOK
KapOOHOBBIX KHCIIOT, UX 06.03.202 https://m.eds00.ru/3c566565



https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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

Moroltee aerictsue. Ilousarue o
CHUHTETUYECKUX MOIOIINX
cpencrBax (CMC)

I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB U

bu6nuoreka [IOK

73 KHCIIOPOJCOEPKAIINX 20'03'202 https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB
74 Pacuérsl mo ypaBHerIHM 12.03.202
XUMUYECKUX PEaKIUi 5
75 CI/ICTeuMaTI/ISaIII/ISI 1 0000IICHIE 13.03.202 bu6mmoteka [IOK
3HAHUM MO TeMe 6 https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepucTruKa
76 YTJIEBOJIOB U KJIacCU(DUKAIUS 17.03.202 bubmuotexa [JOK
YTJIEBOJIOB (MOHO-, TU- U 5 https://m.edsoo.ru/7a9693al
MOJIMCaxapu/bl)
Mounocaxapubl: pu3nuecKue
77 CBOMCTBA Y HAXOXKJICHUE B 19.03.202 bubmorexa HOK
o https://m.edsoo.ru/b4bdda2d
pupoJie 6
[IpuMeHeHne rroKo3sl, e€
3HAaYCHHUE B but6mmoreka [IOK
7 24.03.202
8 JKU3HEIEATEIHLHOCTH 6 0320 https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapupl: caxapo3sa,
79 MabT03a 1 JIaKT03a. 96.03.202 but6mmoreka [IOK
Haxoxnenue B mpupoe u 5 https://m.edsoo.ru/eb0384e7

MNPUMCHCHUC AUCaxapruaoB
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[Tonucaxapumpl: CTpoeHHE
MaKpOMOJIEKYJ, U3NYECKUE U

Bbu6nuoreka [IOK

80 XUMHUYECKHE CBOICTBA, 27'03'202 https://m.eds00.ru/72a04508
MIPUMEHEHUE
[TonsiTre 06 UCKYCCTBEHHBIX bubnmoreka [JOK

81 BOJIOKHAX 27'04'202 https://m.eds00.ru/6216e766
Pemenne pacueTHsIX 3aa4 Ha

82 OIpeJIeJICHUE JIOJN BhIX01a 09.04.202 bubnnoreka IIOK
MPOJYKTa PEakluu OT 6 https://m.edsoo.ru/7fde47ef
TEOPETUYECKH BO3MOKHOTO

83 CI/ICTevMaTI/ISaI_II/I}I u 00o01IeHHe 10.04.202 bubnuorexa [HOK
3HAHUHU IO pa3jery 5 https://m.eds00.ru/08d4364c
KonTponbnas pabora no teme Bu6 110K

noIMoTeKa
4 "K 14.04.202

8 HICITOPOACOACPHAIIIIE " 04.20 https://m.eds00.ru/42c6678e
OpraHMYECKUEe COCTUHEHUS 6
AMUHBI: KTaccuuKarms,
CTPOEHUE MOJIEKYJI, 001IIast B 110K

noIMoTeKa

85 16.04.202
(opwiya, nsomepus, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa 1 (pu3nueckue 6
CBOMCTBA

86 XUMHYECKHE CBOMCTBA 17.04.202 but6mmoreka [IOK
ann(paTHUIECKUX aMHUHOB 6 https://m.edsoo.ru/1bc5cf80
AHWIIVH: CTPOCHHUE AHWINHA, Bu6 OK

87 0COOEHHOCTH XUMHUYECKHX 21.04.202 nomoreka L1

CBOWCTB aHWJIMHA

6

https://m.edsoo.ru/39cd21f1
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CriocoOsl mostyueHus: u

bu6nuoreka [IOK
88 MpUMEHEHUE aTu(aTHIECKUX 23.04.202 https://m.edsoo.ru/eal 38763
aMHUHOB 6
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
. bubmuorexa [JOK
89 (hu3MYecKue CBOMCTRA. 24.04.202 https://m.edsoo.ru/d1773¢80
OTtnenpHBIC IPEICTABUTENH O~ 6
AMUHOKHCIIOT
XHUMUYECKUE CBOKCTBA
AMUHOKHCIIOT, UX B 10K
noIMoTeKa
90 OHMOJIOrMYeCcKOoe 3HAUCHHE 28.04.202 https://m.edsoo.ru/77df705a
aMUHOKHUCIOT. CHHTE3 U 6
THJIPOJTU3 TICNITHIOB
o1 benku kak npupoHbIe 30.04.202 bubmuoreka [JOK
MOJIUMEPBI; CTPYKTYPBI OEJIKOB 5 https://m.edso0.ru/429e9899
bu6mmoteka [IOK
92 X i 05.05.202
MMICCKHE CBOCTBA Gekon 5 https://m.edso00.ru/6237306d
A3zoTcoaepxaiiue
reTepPOLMKINYECKUE Eub 11OK
HOJIMOTEeKA
93 .H 07.05.202
COOMTHOHILL HYIIICHEOBRIC https://m.edso00.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U 6
Ouosorudeckas poib
ITpakTuyeckas pabora Ne 4.
94 Pemenue skcriepuMeHTaIbHBIX 08.05.202 bubmmoreka [JOK
3a71a4 110 TeMe 6 https://m.edsoo.ru/8e3c02d1

"A3zoTcoaepxaiiue
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OpraHUYeCKUe COeTUHEHUA"

[TpakTuyeckas pabora Ne 5.
Pemenne skciepuMeHTAIBHBIX

bu6nuoreka [IOK

95 12.05.202
3a1a4 o Teme "Pacno3HaBanue 5 05.20 https://m.edsoo.ru/bde3fdf6
OpraHUYeCKUX COCTUHECHUI"
Konrponsnas padora o reme Bu6 LIOK
NOJIMOTEeKA
96 "A 14.05.202
SOTCONEPRAILIE " https://m.edso0.ru/ce561bc7
OPTaHWYECKHUE COEAUHEHUS 6
OCHOBHBIE ITIOHITHSI XUMUU
BBICOKOMOJIEKYIAPHBIX Bu6 LIOK
HOJINOTEKA
97 7 15.05.202
COCHIHCHMI H METOABL HX https://m.edsoo.ru/7aa63ebd
CHHTE3a —IIOJMMEepH3aNus U 6
MOJIMKOHICHCAILIUS
98 [Tnactmaccel. YTtunuzarus u 19.05.202 bubmuotexa [JOK
nepepadoTKa MIacTUKa 6 https://m.edsoo.ru/82242e0f
DnacToMepbl: HaTypaJlbHbII
99 CHHTETHYECCKHE Ka 171 21.05.202 bubmorexa HOK
yAayri. T https://m.eds00.ru/246103ec
Pe3una 6
BonoxHa: HatypanbHBIE,
HCKYCCTBEHHBIE, bubmmoreka [JOK
100 22.05.202
cunretndeckue. [lonmumepsr 6 https://m.edso0.ru/5963a601
CHEIMAILHOTO Ha3HAYCHUS
[IpakTuueckas padorta Ne 6.
101 Pemenne skcriepuMeHTaTbHBIX 96.05.202 bubmmoreka [JOK
3aga4 no teme "PacriozHaBaHne 5 https://m.edsoo.ru/3aebd77a
IJ1aCTMacC ¥ BOJIOKOH"
102 O0001IeHrEe U CUCTEMAaTU3aIU but6mmoreka [IOK
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M3Y4YEHHOI0 MaTepuasa 1o
Teme "BbICOKOMOJIEKYIApHbIE
coenuHeHus"

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero H3YyYeHHUs oOpa3oBaTeJibHbIE
padoThI e padoThbl
pecypchl
1 Atom. CocTaB aTOMHBIX SIJIED. 1 bubnnoreka [JOK
Xumuueckuit neMenT. M30torbl 02.09.2025 | https://m.edsoo.ru/59c112ee
5 CtpoeHue JIeKTPOHHBIX 000I0UeK 1 bubnnoreka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa 04.09.2025 | https://m.edsoo.ru/b4d9fffa
3 Kiaccudukanms XumMuaeckux 1 bu6mmoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a;memenThI) 05.09.2025 | https://m.edsoo.ru/61294af9
4 Pacnipenenenue 31eKTpoHOB 110 1 bubnnoreka [JOK
aTOMHBIM OpOUTaIsIM 09.09.2025 | https://m.edsoo.ru/f5f750fe
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB
5) BHGMGII;TOB B OCHOl(BiI){ON}[’Iz/I ’ 1 bubmorexa HOK
. 11.09.2025 | https://m.edso0.ru/8149e846
BO30YX/IEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOHPUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh 12.09.2025 | https://m.edsoo.ru/a0764b24
[Iepuonnueckuii 3aK0H U
[Teproandeckas cucTeMa XUMUYECKUX
7 anemenTtoB JI. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ 16.09.2025 | https://m.eds00.ru/16957¢01
COBPEMEHHOW TEOpHUEH CTPOSHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
3 XAMUYECKHX DJIEMEHTOB U 1 bu6mmoreka [JOK
00pa3zyeMbIX HMH TPOCTHIX U CIOKHBIX 18.09.2025 | https://m.edsoo.ru/f8468927
BELIECTB I10 TPYIIaM U Iepuoaam
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CucreMmaruzanys 1 00001enme

bubmuorexa [JOK

9
3HaHHUH 1O TeMe 19.09.2025 | https://m.edsoo.ru/8fad2942
Buapl xumuyeckoii cBsa3u. MexaHu3Mbl
10 00pa30BaHMs KOBAJICHTHOW CBSI3H. bubnmoreka [JOK
Bomopoanas cBs3b. 23.09.2025 | https://m.edsoo.ru/5a8072af
MexMOJIeKyIISIpHbIE B3AMMOACHCTBUS
BaneHTHOCTD 1 BaJICHTHBIE
1 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
ANEKTPOHHOU CTPYKTYPBI MOJIEKYJI C 25.09.2025 | https://m.edsoo.ru/3d2ca093
UX T€OMETPUYECKUM CTPOECHUEM
12 [IpencraBneHuss 0 KOMIUIEKCHBIX bu6mmoreka [IOK
COEIMHEHMSIX: COCTAaB U HOMEHKJIaTypa 26.09.2025 | https://m.edsoo.ru/8c66b12a
BemectBa MoneKyasspHOTO U
13 HEMOJIEKYJISIPHOTO CTpOeHMS. THIIbI bubnnorexka [JOK
KPUCTAJUTMYECKUX PEIIETOK U 30.09.2025 | https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.
14 [IpencraBnenue 0 KOUIOUIHBIX bubmorexa HOK
bet A 02.10.2025 | https://m.edsoo.ru/da2c70e4
pacTBopax
HcTuHHBIC pacTBOPHI: HACHIIICHHBIC H
15 HEHACBIIIEHHBIE, PACTBOPUMOCTh bubmorexa HOK
» P P ' 03.10.2025 | https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK
pacTBOpOB 07.10.2025 | https://m.edsoo.ru/328e653a
Pemmenue 3a1a4 ¢ MCMoNb30BaHUEM
17 IMOHATHH ""MaccoBas JOJIS bu6mmoreka [JOK
pacTBOpEHHOTO BeriecTBa", "MolsipHas 09.10.2025 | https://m.edsoo.ru/785e0ab4

KOHIIEHTpauus"
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18 Krnaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPraHUYECKHUX BEIECCTB 10.10.2025 | https://m.edsoo.ru/bf9e108d

19 CucremaTu3aius 1 0000IIeHNE bubnmoreka [JOK
3HAHUU 110 TeMe 14.10.2025 | https://m.edsoo.ru/8d2c6a3a
KonrponsHas pabora mo remMmam
"Crpoenue atoma. Ilepnoanueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMUYECKUX iemeHToB /I, U. 16.10.2025 | https://m.edsoo.ru/70a60aa4
Menaeneena", "CTpoeHue BelIeCTBA.
MHoroob6pasue BemiecTs"
Krnaccudukanus XuMHYECKAX peaKIui
B HEOPTaHUYECKOW U OPraHUYECKON

91 XUMHUU. 3aKOH COXPAHEHUSI MacChl bubnuorexa [JOK
BEILIECTB; 3aKOH COXPAHEHUS U 17.10.2025 | https://m.edsoo.ru/6335cdd2
MIpeBpAIIeHHs SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX
TemnoBsie 3¢ HeKTh XUMUYECKUX

22 €aKIHil TC(I)?;OXHMHHCCKHG bubmmorexa [OK
peaKitn. 1ep 21.10.2025 | https://m.edsoo.ru/d1db86da
ypaBHEHUs
Brrunciienus o ypaBHEHUSIM bubnuorexa [JOK

23 i https://m. .ru/87b1
XUMHUYECKUX PEAKLUN U 93.10.2025 ttps://m.eds00.ru/87b1395
TEPMOXUMHUYECKIM YPaBHEHHSIM 4
CKOpOCTh XMMHYECKOU peaKIny, e€

24 .
3aBUCHMOCTH OT PA3IMYHBIX (PaKTOPOB 94.10.2025
Karanu3 u kaTanuzatopsl

25 r

OMOT'€HHBIE U T€TePOTreHHbIE peaKuu 06.11.2025
26 [TpakTrueckas padorta Ne 1 mo Treme bubnuorexa [JOK
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"BimsiHre pa3aMyHbIX (JaKTOPOB HA 07.11.2025 | https://m.edsoo.ru/1facaldl
CKOpPOCTh XMMHYECKON peakiuu"

97 OOpaTtumbie U HEOOPATUMBIE PEAKIIUU. bubnmoreka [JOK
XHUMHUYECKOE paBHOBECHE 11.11.2025 | https://m.edsoo.ru/30952f9b
[IpakTuyeckas padora Ne 2 o Teme

28 "BrusiHue pa3nuyHbIX GaKTOPOB HA bubnnoreka [HOK
MOJIOKEHNE XUMUYECKOTO 13.11.2025 | https://m.edsoo.ru/3bf34e17
paBHOBecHS"

DNEKTPOIUTHYECKAS JUCCOIUAITHS.
29 CI/IJII)HFI))IG U ci1a0bIe 3JICKT OJII/I:I)I bubmorexa HOK
P ' 14.11.2025 | https://m.edsoo.ru/5f766bdf
Crenens aucconyanuu
HNonnoe npoussenenue Boasl. Cpena
30 BOJHBIX ECTBO oB. Bono oz[HHpﬁ ’ bubnnorexa [IOK
P pOB. P 18.11.2025 | https://m.edsoo.ru/3966ca89
nokazatensb (pH) pactBopa
I'mpponns coneit. Peakiuu,
31 MPOTEKAIOIIKE B pacTBOPax bubmorexa HOK
P P P 20.11.2025 | https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas padora Ne 3 o Teme
32 "XHUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
" P P 21.11.2025 | https://m.edsoo.ru/2e3daeb0
JIEKTPOJIUTOB
OKuCIUTETbHO-BOCCTAHOBUTEILHBIC bu6mmorexa [IOK

33 .B i //m. :
peakuuu. Baxxnenmme OKUCIUTENN U 25 11.2025 https://m.eds00.ru/5622606
BOCCTaHOBUTEIH 0

34 Meroa 31eKTPOHHOTO (3JIEKTOHHO- bu6mmorexa [IOK
HOHHOTO0) OanaHca 27.11.2025 | https://m.edsoo.ru/fb691387

35 DNEeKTPOJIN3 PACTBOPOB U PACIIIIABOB bubnmuorexa [JOK
BEILIECTB 28.11.2025 | https://m.edsoo.ru/93fb97d?2

36 Pemenue 3amay pa3nuvHBIX THIIOB bu6mmoreka [IOK
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02.12.2025 | https://m.eds00.ru/5a859d16

37 Permrenne 3aga4 pa3IM4YHbIX THIIOB bubmmorexa [IOK

Adp 04.12.2025 | https://m.edsoo.ru/5afa265d
CucreMmaruzanys 1 00001enme
38 3HAaHUH 110 TeMe "XUMHUYECKHE bubmmorexa [IOK
" 05.12.2025 | https://m.edsoo.ru/c161eb85
peakuuu

39 KoHntposbHas paboTta 1mo Teme bubnnoreka [JOK
"Xumuueckue peakiuu" 09.12.2025 | https://m.edsoo.ru/a8a0a930
ITono)xkeHue HEMETAIIOB B
[Teproaudeckoii cuCTEMe XMMHUECKHUX

40 snementoB /1. 1. Menpaeneena u bubmorexa [JOK

T g 11.12.2025 | https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHUS UX aTOMOB.
du3nyeckre CBOMCTBA HEMETAIIJIOB
ATOTpoInHsa HEMETAIUIOB (Ha IpUMEpPE
41 KHCJIIO po a, cepsl, pocho (aH P bubmmorexa [JOK
poAa, Cepbl, P 12.12.2025 | https://m.edsoo.ru/ef92¢c91c
yriiepoa)

42 Bonopona: nonydyenue, pusndeckue u bubnnoreka [HOK
XUMHUYecKue cBorcTBa. ['uapubl 16.12.2025 | https://m.edsoo.ru/0aa8f613
T"anorensl: Hax0XKASHIE B IIPUPOJIE,

43 CIOCOOBI MO qeﬁiﬁ ¢H3H;Zciui11 brbmmorexa LIOK

YACHI, 18.12.2025 | https://m.edsoo.ru/4e223795
XAMHYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
44 KHCJIOPOACOJIEPKaIMe COSANHEHUS bubmmorexa [OK
poACOAEpHal s 19.12.2025 | https://m.edsoo.ru/6b3255e6
rajJoreHoB
JlabopaTopHbIE ¥ MPOMBIIIJICHHBIE

45 CIIOCOOBI TOJTYYEHHUsI TaJIOTEHOB. bubnmuoteka [JOK

[IpuMeHeHne TraoreHoB U UX 23.12.2025 | https://m.edsoo.ru/6971aca4

COE€IUHEHUN
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[IpakTrueckas padota Ne 4. Permenue

46 SKCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubmorexa [IOK
P 8 25.12.2025 | https://m.edsoo.ru/8b26fecd
"T"amorensr"
Kucnopon: maboparopHsie u
IIPOMBIIIIJICHHBIC CIIOCOOBI MOJTYYCHHS,
47 (hU3MYECKre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
' 26.12.2025 | https://m.edsoo.ru/c8abc36a
O3o0H. [IpuMeHeHne KUCIIOpOaa U
030Ha
48 OKcHabl ¥ IEPOKCHUIBI bubmorexa HOK
A P A 30.12.2025 | https://m.edsoo.ru/5¢8816a0
bu6mmoreka [IOK
49 P J/m. .
elIeHUE 3a7]a4 Pa3IUYHbIX TUIIOB 13.01.2026 Ettps //m.edso00.ru/2b6d8b4
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 cngco6r,1 Hon21 SHUS (;I/ISI:/I‘{I;CKI/IG " bubmorera [JOK
yi L 15.01.2026 | https://m.edsoo.ru/46afael6
XHMHYECKHE CBOMCTBA
bu6nmoreka [JOK
1
° Ceposozopon, cysibpuae! 16.01.2026 | https://m.edso0.ru/7¢875999
Kucnopoacoaepskaiiye coeJuHESHHS
52 Cephl (I;cﬂo6eiHF:)ch CBOﬁCTI]i cepHOi bubmorexa [JOK
PEL P 20.01.2026 | https://m.edsoo.ru/8cfa2548
KHCJIOTBI
ITpakTuyeckas padora Ne 5. Pemenue
53 SKCIEPUMEHTANIbHBIX 3a7a4 0 TEME bubmorexa [JOK
" P i ,I,[ 22.01.2026 | https://m.edsoo.ru/Oafb05e4
Cepa u e€ coenHEHUsI
A30T: HaX0X/IeHHE B IPUPO/IE,
54 CHocoObI MOMy4YeHUs, PU3NIECKUE U bubnmoreka [JOK
XAMUYECKHE CBOMCTBA. AMMUAK, 23.01.2026 | https://m.edsoo.ru/badd2255

HUTPUIBL
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Kucnoponcoaepkaniue coeTMHEHUS

55 azoTa. OcoO0EHHOCTH CBOMCTB a30THOMN bubmmorexa [JOK
' 27.01.2026 | https://m.edsoo.ru/e2965afe
KHCJIOTBI

56 [IpumeHneHue a30Ta U €ro COEIMHEHUM. bubmuorexa [IOK
ABOTHBIC yI0OpECHHS 29.01.2026 | https://m.edsoo.ru/129f5059
docdop: HaXOKAECHUE B IPUPO/IE,

57 CIIOCOOBI TOMy4YeHUS, PU3NICCKUE U bubnuorexa [JOK
xuMudeckue cBorctBa. Dochuasl u 30.01.2026 | https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunsl docdopa,

58 (bOC(bﬂo c(cij eq)mz ue Kucinotel. Conn bubmorexa [JOK

peoiepeat ' 03.02.2026 | https://m.edsoo.ru/c7a2d429
hochopHOIi KHCTOTHI

59 [Tpumenenne dhocdopa u ero bubnunoreka [JOK
coenunennii. Dochopusie ynoopeHus 05.02.2026 | https://m.edsoo.ru/a218070a
ITpakTruyeckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe bubmorexa HOK

P A 06.02.2026 | https://m.edsoo.ru/8175ac3f
"A3oT 1 gocop u ux coenuHeHus"
VYrinepos: HaxoXJIeHUE B IPUPOJIE,

61 aJIOTPONHbIE MOAU(DUKALINY; bubnuoreka [IOK
(bU3MYeCKre U XUMUYECKHUE CBONCTBA, 10.02.2026 | https://m.edsoo.ru/1eb19f9e
MIPUMCHCHHE
Oxkcup yraepoaa(ll), oxcn

62 ne I(l)ya(l\ﬁ)) . (OJ'I)BHaSI Kf/lICJ'IOTa ueé bubmorexa HOK
YIIEPOX a4 12.02.2026 | https://m.edsoo.ru/dba58adf
CoJH

bu6mmoreka [JOK

63 P //m. :

ELICHNE 3374 Pa3JINYHbIX TUIIOB 13.02.2026 gttps //m.eds00.ru/6029b60

64 Kpemuuii: HaxoxaeHue B Ipupoze, bubnmoreka [JOK
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CIIOCOOBI MOTyYEHHS, PU3HUECKHE U 17.02.2026 | https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOWCTBA
65 Oxkcua kpemuusi(1V), kpemuuenas bubnmoreka [JOK
KHCJI0Ta, CUIINKATHI 19.02.2026 | https://m.edsoo.ru/3170e7b1
[IpumeneHne KpeMHUs U €ro bubnuoreka [IOK
66 coequHeHni. CTEKII0, €ro MOJIy4YeHuE, 90.02.2026 https://m.edsoo.ru/393cdacO
BH/JIBI CTEKJIA R https://m.edsoo.ru/5823cefb
67 Pemenwue 3a1a4 pa3muIHBIX THIIOB bubmorexa [JOK
Aap 24.02.2026 | https://m.edsoo.ru/b624f801
68 CucreMaru3anus 1 0000IIeHHE bubmuorexa [JOK
3HaHui o teme "Hemerasnn" 26.02.2026 | https://m.edso0.ru/6e864db5
69 KonTponbnas pabora no teme bubnuorexa [JOK
"Hemeranmnsr" 27.02.2026 | https://m.edso0.ru/d0484c76
20 AHanu3 pe3yiabTaToOB KOHTPOJIBHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMINOOK 03.03.2026 | https://m.edsoo.ru/2b7e9510
[Tonoxxenne MeTaJIOB B
[Teproaudeckoii cucTeMe XUMHYSCKHUX
71 anemMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK
) P 05.03.2026 | https://m.eds00.ru/9839c16¢c
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mwme puznueckre CBOMCTBA
72 MeTaisoB. [IpumeHenne MetanioB B bubmorexa HOK
' 06.03.2026 | https://m.edsoo.ru/51dac9d3
OBITY M TEXHUKE
73 CrmuaBsl MetasuioB. Kopposust bubnmnoreka [JOK
METaJJIOB 10.03.2026 | https://m.edsoo.ru/42b872e3
74 Pemenue 3amay pa3nuvHBIX THIIOB bubmorexa HOK
P 12.03.2026 | https://m.edsoo.ru/e3de37b6
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DJIEKTPOXUMHUYECKUH Psil HAITPSYKEHUI

75 MeTauioB. O0IIMe CrocoObI bubmmorexa [JOK
- oot 13.03.2026 | https://m.edsoo.ru/94eb377a
MOJIy4YEHHUS] METAJIJIOB
OO6mmas xapakrepucTuka metamioB |A-
rpynmnsbl [leproanueckoi cucTemsl
76 XUMHUYECKHUX 3IeMeHTOB. Hatpuii u bubnmoreka [JOK
KaJIMii: nmosydeHue, pusnueckue u 17.03.2026 | https://m.edsoo.ru/e12c26b3
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCTMHCHUIN
OO01mas xapakTepucTUKa METalIOB
[lA-rpynmst [lepuoanueckoit cuctembl
77 XAMHYECKHUX JIEMEHTOB. Marauii u bubmuorexa [JOK
KaJIBIIUI: TIOy4YeHue, GU3NIecKue u 19.03.2026 | https://m.edsoo.ru/7c3e49c0
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUIN
78 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bu6nmoreka [JOK
YCTpaHECHHS 24.03.2026 | https://m.edsoo.ru/c74bfae9
79 ANOMMHUI: ONydeHue, Gpu3ndeckue bubnnorexka [JOK
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE 26.03.2026 | https://m.edsoo.ru/0e79b266
AmdoTepHbIe CBOWCTBA OKCUIA U
THIPOKCH/IAa ATFOMUHHUS bubmiorexa HOK
80 P ’ https://m.edsoo.ru/5d12d31
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX 27.03.2026 g
[IPUMEHEHUE B
81 Pemrenue 3amay pa3nuyHbIX TUIIOB
AP 07.04.2026
[IpakTuueckas padora Ne 7. Pemenue
82 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe bubmmorexa [OK
P 8 09.04.2026 | https://m.edsoo.ru/27a4af43

"MeTaJiibl ITIaBHBIX OArpynn"
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OO1m1ast XapaKTepUCTHKA METAJUIOB
mo6ouHbIX oArpymi (b-rpyrm)

bubmuorexa [JOK

83 https://m.edsoo.ru/610d743
[Tepunoandeckoit cuCTEMbI 10.04.2026 1 D d
XUMHUYECKHAX DJIEMEHTOB -
dusnueckre 1 XUMUYECKHAE CBOMCTBA

84 XpoMa ¥ €ro COEINHEHUN, UX buGnnorexa LIOK

P A ’ 14.04.2026 | https://m.edsoo.ru/9911bef3
MIPUMCHCHHE
Baxwnerime coeMHEHUs Maprasiia.
85 Ilepmanranar kaius, ero bubnmorexa LHOK
P g 16.04.2026 | https://m.eds00.ru/039d69c8
OKHUCJIUTEIILHBIE CBOIICTBA
duznueckre 1 XUMHUYECKHE CBOMCTBA
86 Kenesa U ero coenuuenunii. [lonyuyenue bubnmorexa LHOK
) i 17.04.2026 | https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHE CILJIaBOB JKelie3a
duznueckre 1 XUMHUYECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNI, X bubmmorexa LHOK
a ’ 21.04.2026 | https://m.edso0.ru/2bc0f954
MIPUMCHCHHE
duznueckre 1 XUMUYECKHE CBOMCTBA

88 IIMHKA U €T0 COeTUHEHUM, NX bu6mmoreka [IOK
MpUMEHEeHUE. | NIPOKCOKOMITIEKCHI 23.04.2026 | https://m.edsoo.ru/b1f2beal
LIMHKA
[IpakTuueckas padbora Ne 8. Pemenue

89 HKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME Eubmorexa IIOK

p a 24.04.2026 | https://m.edsoo.ru/a6e352¢ea
"MeTaibsl TOOOYHBIX MOArpyHH”
90 Perenue 3ama4d pa3inyHbIX THIIOB Eubmorexa ITOK
A& 28.04.2026 | https://m.edsoo.ru/a8b83d83
O000I11IeHIE U CUCTEMATU3AIUS
91 U3VUYEHHOTO MaTepraja o TEMeE Bubmorexa I{OK
YA P 30.04.2026 | https://m.edsoo.ru/e91fe975

"MeTtamier"
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92 KouTponbnas pabora no teme bubnmoreka [JOK
"MeTtaibt" 05.05.2026 | https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yabTaToB KOHTPOJIbHON bubmuorexa [IOK
paboThI, KOPPEKIIUS OMNOOK 07.05.2026 | https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOWYUBOI'O pa3BUTHUS YEJIOBEYECTBA. bubnuoreka [IOK
[TonsiTue 0 HAyYHBIX METOHAX 08.05.2026 | https://m.edsoo.ru/080fe1f0
HCCTIEIOBAHUS BEIIECTB
Hay4Hble MpUHITUIIBI OpTaHU3AIAH
95 XUMHYECKOTO MPOU3BOICTBA. bubnnoreka [JOK
[IpompbiiIeHHBIE CITOCOOBI TOTYYECHUS 12.05.2026 | https://m.edsoo.ru/2e45a44f
Ba)XKHEUIIINX BEIIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpYKaroIel CpeJIbl U ero bubmorexa HOK
T 14.05.2026 | https://m.edsoo.ru/9f11bf51
MTOCJIEICTBHSI
97 XuUMHS ¥ 37J0POBbE YEIOBEKA. bubnmnorexa [JOK
JlexapcTBEHHBIE CpEICTBA 15.05.2026 | https://m.edsoo.ru/a6552721
08 Xumus nuiy. Poib Xxumuu B bubmuorexa [JOK
o0ecreyeHnn MHUIEeBOi 6e30MaCHOCTH 19.05.2026 | https://m.edsoo.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie bubnnorexka [JOK
cpencrBa. beiToBas xumus 21.05.2026 | https://m.edsoo.ru/dad2d5a9
X¥MHS B CTpOUTENBCTBE. BaxkHenmue
100 CTPOUTENBHBIE U KOHCTPYKIIMOHHBIE bubmorexa LHOK
P by 22.05.2026 | https://m.edsoo.ru/61e69003
MaTepuabl
XuUMUA B CEBCKOM XO35IMCTBE.
101 Opranudeckrie 1 MUHEPAJIbHBIE bubmorexa HOK
P 26.05.2026 | https://m.edsoo.ru/fd39587d
ynoopeHus
102 Cucremaruzanus 1 00001eHmne bu6mmoreka [IOK



https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0
https://m.edsoo.ru/2e45a44f
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

3HAaHUHU 110 TEME

https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kona
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbLHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3zoBaHus

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUUYECKUX 3HaHHﬁ, KOTOpasa BKIOYaACT:

11

OCHOBOIIOJIATalOIIME TMOHATUSA (XUMHYECKHM AJIEMEHT, aTOM, M30TOIIbI,
3IIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-dIEKTPOHHBIC OPOHUTAIIH ATOMOB,
OCHOBHOE M BO30YXAEHHOE COCTOSIHUE aToMa, HWOH, MOJIEKYyIa,
BAJICHTHOCT, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKHCJICHUS,
XMMHUYECKasl CBS3b (O- W T-CBSI3b, KpAaTHBIC CBS3M), THOpHIU3AIMS
aTOMHBIX OpOWTasIel, KpHCTaNIM4ecKas pewmeéTka, Mojb, MOJIApHast
Macca, MOJSIpHBIH 00BEM, MOJSpHAs KOHLIEHTpALUs, pPacTBOPEI
(MCTHHHBIE, NUCIEPCHBIE CUCTEMBI), KPUCTAIJIOTUAPATHI, YIJIEPOIHBIN
cKeneT, (yHKIHMOHAIBHAS TPYIIa, PagUKal, HW30MEphl, CTPYKTypHAs
dopmyna,  u3zomepus  (CTpyKTypHas,  TreomeTpuueckas  (uuc-,
TPAHCU30MEPHsI), TOMOJIOTUYECKUH psil, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCJIOPOA- M a30TCOJAEpPIKALNE COCAMHEHUs, OMOJIOTMYECKH AKTHBHBIC
BellecTBa (yriaeBo/ibl, )KUPbI, OEIKK), MOHOMEp, TIOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEMHEHUS, KPEKUHT, pUPOPMUHT, THUIIBI
XMMUYECKUX peakiuil (OKHUCIUTENbHO-BOCCTAHOBUTENbHbBIE, 3K30- U
SH/IOTEPMUYECKUE, PEAKIIUM MOHHOIO OOMEHa, TOMO- U Te€TE€pPOreHHBbIE,
oOpaTuMble 1 HEOOpaTUMBbIE), PACTBOP, DJIEKTPOIUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT AUCCOLUALINS, CTENIEHb ITUCCOLMALUU, OKUCIINTEND,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTb XUMHYECKOM  PEaKIuH,

XUMHUYECKOE PaBHOBECHE)

1.2

TEOPUU H 3aKOHBI (TEOpPHs XUMHYECKOTO CTPOCHUS OPraHMYECKUX
Bemects A.M. BytnepoBa, Teopus 3JIEKTPOIUTHUECKON HUCCOIMAINH,
[Tepuonnueckuit 3akon J[.M. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3bIK XUMHH, MHUPOBO33PEHUECKHE
3HaHMS, JIEKAIIUE B OCHOBE NMOHUMAHUS MPUYMHHOCTA U CUCTEMHOCTH
XUMHNYCCKUX ﬂBHGHI/IfI, COBpeMeHHBIe Hpe)ICTaBJ'IeHI/ISI 0 CTpOCHI/II/I

BEII[ECTBA HA aTOMHOM, MOJIEKYJISIPHOM U HaIMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEaACTaBJICHUA (0) MEXaHHU3Max XUMHNYECKUX peaKHHﬁ,

TEPMOAUHAMHUYCCKUX u KHHETHYCCKHUX 3aKOHOMEPHOCTAX nx




IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHUHU, TUCIICPCHBIX CUCTEMAX

14

(baKTOJ'IOFI/ILIeCKI/Ie CBCICHHUA O CBOﬁCTBaX, COCTaBEC, IIOJIYYCHHH H
0e30macHOM HCIIOJIBb30BaHNH BayKHEHIITHX HEOPTraHUYCCKUX u
OpraHru4YeCKUuX BCHICCTB B GBITy n HpaKTquCKOﬁ JACATCIIBHOCTH

YCJIOBCKA

1.5

oOuIre HaydHblE NMPUHIUIBI XMMHUYECKOTO MPOM3BOJACTBA (Ha IpuUMeEpe
IPOM3BOJCTBA CEPHOM KHUCIOTHI, aMMMAaKa, METAaHOJa, IepepabOTKu

HeTH)

CdopMUpoBaHHOCTb YMEHUI BHISBIISATD:

2.1

XapaKTCPHBIC TIPHU3HAKK W  B3aMMOCBA3b  M3YUCHHBIX HOHSITPIﬁ,
INPUMEHATh COOTBETCTBYIOIIHWEC IIOHATHA IIPpH OIIMCAHUHW CTPOCHHA U

CBOMCTB HCOPraHUYCCKUX U OPraHNUYCCKUX BCUICCTB U UX HpCBpaH_[CHI/Iﬁ

2.2

B3aMMOCBSI3b XMMHUUECKUX 3HAHUM C MOHSITHUAMU U npeaAcCTaBJICHUAMA
APyrux mnpeamMeToB IJIsd 0osiee OCO3HAHHOIO MOHHMMAaHMS UM OOBICHEHUS

CYIITHOCTU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

C(bOpMI/IpOBaHHOCTB YMEHHSA UCITIOJIB30BATh:

3.1

HAanMMCHOBaHUA XHMHUYCCKHX COCI[I/IHeHI/Iﬁ MCKAYHApOAHOI'0 CORO3a
TCOpeTquCKOﬁ u HpHKHaIIHOﬁ XUMHU W TpPUBUAJIBHBIC HA3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YUCHHBIM KJIaCCaM OpPraHu4CeCKux u

HCOPraHUYCCKUX COCIMHECHUMN

3.2

XUMHUYECKYI0 CHMBOJIHMKY JJIi COCTaBJIEHUS (OPMYJ HEOPraHMYECKUX
BEIIIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHUYECKUX BEILIECTB

ChopMupoBaHHOCTh YMEHHUS KIacCU(UIIMPOBATS!

4.1

HCOPTraHNYCCKUC BCHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTB OCHOBAaHHA H

KpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.2

OpPraHnv4cCKruC BCOICCTBA, CaMOCTOATCIIBHO BI)I6I/IpaTI> OCHOBAaHHA U

KPpUTCPpUHN I KJ'IaCCI/I(I)I/IKaI_II/II/I HN3Yy4YaCMbIX XUMHUYCCKUX 00BEKTOB

4.3

[0 pa3M4HBIM IpHU3HAKaM (YHCIYy W COCTaBy pEarupyrollyX BEIIECTB,
TEIIOBOMY 3((EeKTy peakiuy, W3MEHEHHMIO CTeleHed OKUCIIeHUs

OJICMCHTOB, 06paTI/IMOCTI/I pCaknum, y49aCTHUro KaTaJ'II/BaTOpa)

ChopMupOBaHHOCTH YMEHHS XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSHUM) W HOHOB
XUMHYECKHX 371eMEHTOB 1 — 4 nepuonos Ilepunonnueckon cucremst J[.1.
MeHnaeneeBa 1 UX BaJI€HTHBIE BO3MOYKHOCTH, HUCIOJbB3Ysl NOHATHUSA S-, p-,

d-BJ'ICKTpOHHLIC Op6I/ITa.HI/I, OHEPICTUYCCKUEC YPOBHU




CdopMupoBaHHOCTh yMEHHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHUS
CBOWMCTB XMMMYECKHX SJIEMEHTOB M OOpa3yeMbIX UMM COCIUHEHHUU IO

IIEpUOJIaM U IpyIIam

ChopMUpOBAaHHOCTh YMEHHSI COCTaBJISTh YPABHEHHS XUMHUYECKUX

peakLMii ¥ paCKpbIBaTh UX CYLIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX peaKI_II/Iﬁ MMOCPpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OaaHca 3TUX PeaKIuit

7.2

YPAaBHEHUs pEaKkUMil pa3IMYHbIX THIIOB; IIOJHBIE M COKPALEHHBIE
YpaBHEHHSI pEaKIii HOHHOTO OOMEHa, YUUTHIBAs YCIIOBHS, IPH KOTOPBIX

9TH p€aKu UAYT 40 KOHIA

7.3

peaKkiuii THAPONU3a, PEeaKIuil KOMIUIEKCOOOpa3zoBaHUsi (Ha mpUMepe

T'HAPOKCOKOMIIJICKCOB LIMHKA U aJHOMI/IHI/ISI)

CdopMUpOBaHHOCTH YMEHHUS ITOATBEPIKIATh:

8.1

Ha KOHKPETHBIX IIpUMEpax XapakTep 3aBHUCHUMOCTH PEAKIIMOHHOM
CHOCOOHOCTH OPraHMYECKUX COEIMHEHMH OT KpaTHOCTM U TUIA
KOBQJICHTHOH CBSI3U (OG- U M-CBSI3U), B3aUMHOT'0 BJIUSHHS aTOMOB M TPYIII
aTOMOB B MOJIEKYJIaX, a TAK)Ke OT OCOOEHHOCTEH peann3auy pa3IuyHbIX

MEXaHU3MOB IPOTEKAHUS pPEaKUN

8.2

XapaKTCPHBIC XHUMUYCCKHUC CBOMCTBaA BCHICCTB COOTBCTCTBYIOLIUMU

JKCIIEPUMEHTAMMU U 3aIIUCSAMU YPABHEHUN XUMUYECKUX PEAKIUI

CdopMupoBaHHOCTh YMEHHS XapaKTEepU30BaThb COCTAB M BaKHEHIIME
CBOMCTBA BEUIECTB, IPUHAUICKAUX K ONPEACIEHHBIM KilaccaM H
rpyImnamM COeJUHEHUH (POCThIe BEIECTBA, OKCUIBI, THIPOKCUIbBI, COJIH;
YIII€BOAOPOABI, MPOCThIE 3(UPBI, CIUPTHI, (PEHOIIBI, ANbAETUIbI, KETOHBI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE A(PUPBI, >KUPBI, YIJIEBOJbI, aMUHBI,

AMUHOKUCIIOTBI, OEJIKN)

10

CdopMUpOBaHHOCTh yMEHHS MPOBOAUTH PACUEThl MO XUMHUYECKUM
dbopMmynaM W ypaBHEHMSIM XUMHUYECKUX PEAKIMH C HCIOIh30BAaHUEM

q)HSH‘leCKI/IX BCINYHH:

10.1

Macchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOIYKTA PEAKIIMH, €CIU OJTHO
W3 UCXOJHBIX BEIIECTB JJAHO B BUJIE PACTBOpA C OMPEAEIEHHON MacCOBOM

JIoJIeH pacTBOPEHHOTO BEIIECTBA WIIM JAaHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBOW MM 00BEMHOM J10J1M, BBIX0/Ia MPOJYKTA PEAKLIUU

10.3

TEIUIOBOTO P QeKTa peakiuii

10.4

00BEMHBIX OTHOILIEHUN Ta30B

10.5

M0 HAXOXACHUIO XUMUYIECKOH (hOPMYJIBI BEIIECTBA




11

Brnanenue cucremoil 3HaHUM O METOJAX HAy4YHOTO IMO3HAHUS SIBJICHUH
MPUPOJBIL, UCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHHE IIPUMEHATH
3TU 3HAHUA HpI/I BKCHepI/IMeHTaJIBHOM HUCCJICOOBAHUN BCHIICCTB U JIA
OOBSICHCHUS XUMHUYECKUX SIBJICHHHA, HMMCIONIUX MECTO B MPHUPOJIE,

HpaKTI/I‘IGCKOﬁ JACATCIIBHOCTH YC€JIOBEKAa U B HOBCGI[HGBHOﬁ KHN3HU

12

ChopMUpOBaHHOCT, YMEHHS TMPUMEHSTH (HUCHOJIB30BAaTh) 3HAHUS O
COCTaB€ W CBOMCTBAX BEUIECTB JUISI SKCIEPUMEHTAIBHON NPOBEPKHU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEM NPOTEKaHUS XUMHYECKHUX
peakuMii W IPOTHO3UPOBAHMS BO3MOXKHOCTEM HX OCYLIECTBIICHUS,
CUCTEMHBbIE XMMUYECKHE 3HAHUS Ui OOBSICHEHUS M IMPOTHO3WPOBAHUS
SBJICHUM, MMEIOIINX €CTECTBEHHOHAYUYHYIO IPHUPOAY; I NPUHATHA

IPaMOTHBIX PEILIEHUM TPOOJIEM B CUTYalUsIX, CBSI3aHHBIX C XUMUEH

13

CdopMupoBaHHOCTh YMEHHMSI IJIAHUPOBATH M IMPOBOIAUTH XUMHUYECKHIA
OKCIEPUMEHT (TMOJIYyYEeHHE W HU3YyUYEHUE CBOWCTB HEOPraHMYECKUX H
OpraHMYECKHUX BEIIECTB, KayeCTBEHHbIE PEAKIHUHU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHCIOPOACOAEPKAIIUX OPraHUYECKUX BEIECTB,
pelieHue AKCIIEPUMEHTATIbHBIX 3aa4 o pacro3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COONIOJEHUEM IpaBUIl
O0e3omacHOTO  OOpamieHusi C  BEIIeCTBAMH W JaOOpaTOPHBIM
obopynoBanueM; (HOpMyIHUpPOBAThH IEJIN UCCIEIOBAHUS; MIPEACTABIATH B
pa3nu4yHON (GopMmMe pe3yNbTaThl AKCHEPUMEHTa, aHAIM3UPOBAaTh U

OLICHUBATb UX TOCTOBCPHOCTH

14

ChopMHpPOBaHHOCTh YMEHMS OCYLIECTBIISAThH LIEIEHANPABICHHBIA MOUCK
XUMHUYECKOW MH(POpPMALIUU B Pa3IMYHbIX UCTOYHHMKAX (HaydHas U y4eOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOi nHpopMaluu, ceth MIHTepHET 1
Jpyrue), KPUTHYECKH aHAIM3UPOBaTh XUMHUYECKYI0 HH(OpMAIHIO,
nepepabaTbiBaTh €€ M MCHOJIb30BaThb B COOTBETCTBUHM C IOCTABIEHHOMN

y4eOHOM 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHUSI MPOTHO3UPOBATh, AHAJIM3UPOBATH |
OIICHUBATh MH(POPMAIMIO C TIO3UIMM SKOJOTHYECKONW OE€30MacHOCTH
MOCJICAICTBUI OBITOBOM W TPOW3BOJICTBEHHOM IESATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C TiepepabOTKON BemecTB; CHOPMUPOBAHHOCTh yMEHUI
OCO3HaBaTh  OMACHOCTb  BO3JEWUCTBUS  HA  JKUBBIE  OPraHU3MBbI
ONpPEENEHHBIX BEIIECTB, IMOHUMAs CMBICI IIOKa3aTeNsl MPEAeTbHOM
JOMYCTUMOM KOHIEHTpAaIlud, W TOACHATH Ha TMpUMepax CIocoObI
YMEHBIICHUS U TPEJOTBPALICHHS] X BPEIHOTO BO3JCHCTBHS HA OPraHU3M

YCJIOBCKaA




INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

O XUMHUHn
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHass MOJENIb CTPOEHMsI aToma. Pacmpenenenue
9JIGKTPOHOB IO SHEPreTHYeckuM ypoBHsIM. Kiaccupukanuss XUMHUECKUX
11 aneMeHTOB. OCOOCHHOCTH CTPOCHUS SHEPTETUYECKUX YPOBHEH aTOMOB (S-, p-, d-
1eMeHTOB). OCHOBHOE U BO30YXAEHHOE COCTOSHHMS aTOMOB. OJIEKTPOHHAs
KOH(HUrypamus atoMa. BareHTHbIE 3IeKTPOHBI
[lepuonnueckas cucrtema xumudeckux dsnemeHtoB .M. Menneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnbl u
1.2 3aKOHOMEPHOCTH M3MEHEHMs CBOMCTB DIEMEHTOB U WX COEIUHEHHH II0
epuojamM M TpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB IPOCTBIX
BELIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX OKCUJIOB U TUAPOKCUIIOB
1.3 BanenTtHocTh. DnekTpooTpuareabHocTh. CTeneHb OKUCIEHUS
Buasl xuMudeckoil cBsi3M (KOBaJIGHTHAs, MOHHAs!, METAJUINYECKas, BOJIOPOJIHA)
14 U MeXaHU3Mbl e€ 00pazoBaHusl. MexXxMoJeKyIsipHble B3auMoAeHcTBuUs. BemecTsa
' MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO CTpO€HUs. Tumbl KpUCTAIIIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIIA KPUCTAIIIIMYECKON PEIIETKU
15 Xumunyeckas — peakuus.  Knaccudukamus — XMMHYECKMX — peakuuil B
' HEOpPraHUYECKON ¥ OpraHM4ecKoi XUMHUU. 3aKOH COXPAHEHMsI MAcChl BELLIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3JInYHbIX (PAKTOPOB
1.7 TennoBsie A3 dekTh XUMUYeCKUX peakiuii. TepMoXuMUUecKre ypaBHEHUS
18 OObpatumble peakiuu. XuUMHUecKoe paBHOBecue. DakTOphl, BIUSIOLIUME Ha
' COCTOsIHME XUMHUecKoro paBHoBecus. [Ipuanun Jle [larense
Onexrponutuyeckas aucconuanus. CunbHble M ciadble 3nekTponauTsl. Cpena
1.9 BOJIHBIX PACTBOPOB BEIIECTB: KHUCIass, HEWUTpaiabHas, mienouHas. CrerneHb
aucconuanuu. Peakiuu noHHOro ooMeHa
110 I'unponus coneit. Monnoe mpoussenenue Boabl. Bogoponusiii nokaszatens (pH)
' pacTBopa
CriocoOblI BbIpa’keHUsI KOHIEHTPALlMU PACTBOPOB: MaccoBasi A0Sl paCTBOPEHHOTO
1.11 BELIECTBa, MOJIApHAs KOHIEHTpalus. HacklllleHHble U HEHACBIIIEHHBIE
pacTBOpBL, paCTBOPUMOCTh. Kpucramioruaparst
112 OKucCINTEeNBbHO-BOCCTAaHOBUTENIBHBIE peakiuu. [loBeneHne BemecTs B cpepax ¢

Pa3HbIM 3HAYCHUCM pH MeTtonpl SJICKTPOHHOI'O Oananca




1.13

DNEeKTPOIN3 pPacTBOPOB U PACILUIABOB COJIEH

OCHOBBI HEOPTraHUYECKON XUMUU

2.1

Krnaccudukanusa Heopranmueckux coequHeHnii. HomeHknarypa HeopraHu4ecKux

BCIICCTB

2.2

XHWMHYECKHE CBOMCTBA BAKHEHINIMX METAIOB (HATPHWM, Kaaui, KaJablIUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, Kelie30, MeJb) U HUX coeauHeHuit. OOiue

CHOCOOBI TIOTYYEHUST METAJIIOB

2.3

XUMHUYECKHE CBOWCTBA Ba)XXHEHIIUX HEMETAIOB (TaJIOT€HOB, CEpPbI, a30Ta,
dbochopa, yrmepoga M KpEeMHHUs) M HX  COCOUHEHHH  (OKCHJIOB,

KHCJIOPOJICOACPIKAIITMX KUCIIOT, BOAOPOIHBIX COSTUHEHU)

2.4

I'enetmueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K PAa3JIMYHBIM

KJj1acCaM

2.5

#HPar##H#  nenTudukanms HeopraHmuecknx coeanHeHunii. KauectseHubie

PCaKllMyu Ha HCOPIraHNMYCCKUC BCIICCTBA U HOHBI

OCHOBBI OPTaHNUYECKOM XUMUU

3.1

OcHOBHBIE ITIOJIOKCHU A TCOpHUU XUMHUYECCKOT'O CTPOCHUA OpraHu4eCKux
coenunennit A.M. bytnepoBa. YTriepoaHbIii CKeJIeT OPraHUYeCKOW MOJIEKYIIBI.
KpatHocTh Xxumuueckoll cBsi3u. S- M P-CBs3U. SP3-, SP2-, SP-rHOpUAM3AINH
opOuTaneii aToMOB yriiepoja. 3aBUCUMOCTh CBOMCTB BELIECTB OT XHMMHUYECKOTO

cTpoeHus Mosekyil. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonatne o  ¢dyHkuuoHanesHOW  rpynme.  OpueHTanuoHHble 3 EKTHI

3aMECTUTEIEN

3.3

[IpencraBnenne o kiaccuukalnuum opraHuueckux BemecTB. HomeHknaTypa
OpPraHMYECKUX COEJMHEHUN (CHUCTeMaTHyecKas) W TpUBHAJIbHBIC Ha3BaHUS

BOXHEUIIMX MPEIACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

3.4

CBoOOAHOpAIUKAIBHBIA W HMOHHBIM MEXaHW3Mbl peakiuu. [loHsTue o

Hykieoguie u anekrpoduie. [Ipasmio MapkoBuukosa. [Ipasuino 3aiiiieBa

3.5

AusikaHbl. XMMUYECKUE CBOMCTBA AJKAHOB: raJIOT€HUPOBAHKE, JETUAPUPOBAHUE,
TEPMHUYECKOE pa3J0KEHUE, KPEKUHT, Hu3oMmepu3anus, ropenue. Ilomydenue
ankanoB. [luknoankanel. Crenudpuka CBOWCTB IUKIOATKAHOB C MAallbIM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOI'O 3aMCIICHUSA

3.6

AnkeHbl. XMMHUYECKHE CBOMCTBA: pPEAaKLIMM IPUCOENUHEHUs (TaJoreHUpOBAaHUE,
TUIPUPOBAaHUE, TUAPOTraJOT€HUPOBAHUE, TUIpATalus), TOPEHUs], OKUCICHUS U
nonuMepu3auu. [IpomblinuieHHble ¥ JaOOpaTOpHbIE CIOCOOBI  MOJY4YEHHUS

AJIKCHOB

3.7

AJnkagueHbl. XHMMHUYECKHE CBOWCTBA alKaJUEHOB: PEAKIHH MPUCOCTUHECHUS




(rugpupoBaHMe, TaJOT€HUPOBaHUE), TOpeHHus U noiaumepusanuu. [lomyuenue

aJIKaAUCHOB

3.8

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAKLUU MPUCOCIUHEHUs (IaJOreHUpPOBaHUE,
THJIPUPOBAHUE, THIpATAIs, THIPOraJOreHUPOBAaHUE) KaK CIOCO0 MONydYEeHHUs
MIOJIMMEPOB M JIPYIMX IIOJIE3HBIX NPOAYKTOB. Peakuuu 3amemienus. I'opeHue
alleTWJICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOTI'O IJIAMEHM Ul CBAPKHU U PE3KU

MCETAaJIJIOB. HpI/IMeHCHI/IC allCTHUJICHA

3.9

Apenbl. XuUMHYECKHE CBOMCTBa O€H305a: pPEaKIUH  AIEKTPOPUIHHOTO
3aMelIeHUs, MpUcOoeIuHEeHusl (TUIpUpPOBaHME, TaloreHupoBaHue). Peaxius
ropernsi. OCOOCHHOCTH XMMHUYECKUX CBOWCTB Toiyona. llomydeHue OeH3oa.
Oco0OeHHOCTH XHMHYECKHX CBOWCTB crHpona. llomumepusammsi CTUpPOIA.

Crioco05b1 MOJIYYCHHUA U TPUMCHCHUC APOMATUUYCCKUX YTJIICBOAOPOAOB

3.10

Cnuptel. IlpenenbHble  OJHOATOMHBIE CHUPTHI. XHUMHUYECKHE CBOICTBa:
B3aUMOJICHICTBME €  HaTpUeM KaK CIOCOO0  YCTaHOBJICHUS  HAJIUYMs
TMJIPOKCOTPYNIbI, C  TaJOr€HOBOAOPOAAMU  KaK  CIIOCOO  MOJIy4eHUs
pacTBOPUTEIIEH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeTuapaTanus. Peaknus ropeHus.
[ToxydeHnue sTaHonma: peaknuss OPOXKEHHS TJIOKO3bl, TMApPATAllUs ATUIICHA.
OTUJIECHITIMKOIb W TIIMUEPUH KaK IPEICTaBUTENN IMPENEIbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

@®enon. XumMuueckne CBOIcTBa (eHoNa (peakiuu ¢ HATpUEM, THIPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpneruapl. XUMUYECKUE CBOMCTBA NPEIENbHBIX aNbIETHI0B: TMIAPUPOBAHHUE;
KayeCTBEHHbIE pEaKIUU Ha KapOOHWJIbHYIO Tpynmy (peakius «cepeOpsHOoro
3epkainay, B3aumojeiictsue ¢ ruapokcugom meau (I1). Ilomyuenne npenenbHbIX
abJIETHJIOB: OKHMCIIEHHWE CHOUPTOB, THApATals aleTWIeHa. AIIETOH Kak

NpeACTAaBUTCIIb KETOHOB. OcobeHHOCTH pCaKkuu OKUCIICHUS allCTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMUYECKUX CBOMCTB MYpPaBbUHOM KUCIIOTHI.
[Tonydyenue mpeneabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCIICHUE
AJKAHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbJCrUA0B. Bricuine mpeaenbHbIE U

HeTpeeIbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuple 3¢upsl u kupbl. CrnocoObl TOJYYEHHUS CIOXKHBIX 3(PUPOB.
Obpatumocth peakuuu sTepuduxanuu. IlpuMeHeHune CcrIoXHBIX 3(PUPOB B
NUIIEBOM M maphroMepHON HpPOMBIIIIIEHHOCTH. JKUpBI Kak CIOXKHBIE 3(PHUPHI
IJIMIEpUHa U BBICIIUX KapOOHOBBIX KHUCJIOT. XHUMHMYECKHE CBOWCTBA KHPOB:
THUAPUPOBAaHUE, OKHUCIIeHHE. ['Maponus, WM OMBUICHHE, >KUPOB KakK CIOco0

MIPOMBIIIJIEHHOTO TOJTY4YE€HUs COJeH BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak




COJIM BBICHIHNX Kap6OHOBI>IX KHUCJIOT

3.15

XUMUYECKHE CBOWCTBA TJIIOKO3BI: PEAKIUH C Yy4yaCTHEM CIHUPTOBBIX H
aJBJIETUIHOM TPYII U MOJIOYHOKHCIOe OpokeHue. IIpuMeHeHue rioko3bl, €&
3HAUEHUE B KU3HEIEATEIILHOCTH OopraHusMa. Jucaxapuapl: caxaposa, MajabTo3a.
BoccranaBnuBaroomuye M HEBOCCTaHaBIMBAIOIIME Jucaxapuabl. ['uaponus
nucaxapunoB. [lonucaxapunsl: kpaxmain, riaukoreH. CTpoeHue MakpOMOJIEKYI
Kpaxmala, [JIMKOTeHa U IeJUToo3bl. (Pui3nyeckue CBOWCTBA KpaxMmajia u
LEeJUTI0NI03bl.  XMUMHUYECKHE CBOWCTBA KpaxMmaia: TIHMApOJU3, KaueCTBEHHAas
peakuus ¢ MOAOM. XHMMUYECKUE CBOMCTBA LEJIIIOJIO03bI: THAPOJIN3, MOITYYEHHUE
s¢upoB uemwnono3bl. lloHATHE 00 HMCKYCCTBEHHBIX BOJOKHAaX (BHCKO3a,

aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHMHBI KaK OPraHMYE€CKUE OCHOBAHUS: PEAKLUU C BOJIOHM, KHCIOTaMH,
peakuus TOpeHHs. AHUIMH KakK IPEeACTaBUTENb apOMAaTHYECKUX aMUHOB.
XUMHYECKHE CBOMCTBA aHWUJIMHA: B3aWMOJCHCTBHE C KHCIOTaMHU, OpOMHOM
BOJIOM, okucieHue. llosydyeHne aMuMHOB QJIKWJIMPOBAHMEM aMMHUaKa U

BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YITIECBOAOPOI0OB

3.17

AMUHOKHUCIIOTBI ¥ O€NKU. AMHHOKHUCIOTBI Kak aM(pOTEpHBIC OpPraHHYECKUE
coequHeHusi. OCHOBHBIE aMHHOKHCIOTBHI, OOpasyromiye Oenku. XHUMHUYECKUe
CBOMCTBa OEJIKOB: THAPOJIN3, JEHATYpalMsi, KaueCTBEHHbIC (LIBETHBIE) PEAKIUU

Ha OeJIKu

3.18

CrtpoeHre M CTPYKTypa HOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IIOJUMEPOB OT
CTpoeHHsT MoJieKyld. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJEKYIISIPHBIX
COEIMHEHMI: peaKkuy MOoJUMepU3allui U MoJIuKoHAeHcanuu. Knaccudukanus

BOJIOKOH

3.19

###Par#H# nenTudukanns opraHMuecKux coeMHeHni. Perenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha paCllO3HABAHNEC OPraHUYCCKUX BCUICCTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHUYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumuss B moBcenHeBHOM xu3HU. [IpaBunma OezomacHOW pabOThl C €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BC€IICCTBAMU, CPEACTBAMU OBITOBOM XMMUU

4.2

XUMHUS U 300pOBbE. XUMUS B MEAUIIMHE. XUMHS U CEITbCKOE X035 MCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS M JHEPreTUKa: MPHUPOIHBIA M TOMYTHBIA HEe(TIHOM
rasbl, UX COCTaB U ucnoib3oBanue. CoctaB HehTH U e€ mepepaboTka (IPUPOHbIE

WCTOYHUKHU YTIICBOJIOPOIOB)

4.3

XUMHUST U DIKOJOTUs. XUMUYECKOE 3arpsi3HEHHE OKpYXKarolled Cpelbl U €ro
nocnencteus. Oxpana ruapocdepsl, MOYBbI, arMocdepsl, GIopsl U GayHBl OT

XUMHYECKOTO 3arpsa3HCHUs. Hp06neMa OTXOI0B M MMOOOYHBIX IMPOAYKTOB.




AJ'IBTCpHaTI/IBHBIC HUCTOYHHKU SHEPTHUU

O6H_II/IG MNpEACTABICHUA O IPOMBIIIICHHBIX crocobax IMOJTY4YCHUA XHUMHUUYCCKHX

BEUIECTB (HA MpUMeEpe IMPOU3BOJICTBA aMMHaKa, CEpHOM KUCIOThI). UEpHas u

4.4 nBeTHas ~ Metauryprus.  CTeKI0 M CWIMKaTHasE  MPOMBIIUIEHHOCTb.
[Ipombiunennass  opranuueckass  xumus.  CbIpb€  JJIi  OpraHUYECKOU
IIPOMBIILITICHHOCTH

5 Tunsl pacu€THBIX 33134
51 Pacuérbl macchl BemecTBa niaM 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY
' BEIIECTBA, Macce UM 00BEMY OHOIO U3 YYAaCTBYIOIUX B PEAKLIUU BEILIECTB

5.2 Pacuérnl TermioBoro s dexra peakiun

5.3 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHYECKHX PEAKIIUIX

5.4 Pacuérsl maccnl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIINU, €CIIH

' OJIHO U3 BEIIECTB JIaHO B U30BITKE (MMEET IPUMECH )
55 Pacuérer maccoBoii unmm 00bEMHOM JOJIM BBIXOJIA IPOIYKTA PEAKIIUU OT
' TEOPETUYECKH BO3MOKHOTO
Pacuérbl macchl (00bE€Ma, KOIMYECTBA BEILIECTBA) MPOAYKTA PEAKIUH, €CIIH OJHO

5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C OMPENEIEHHON MAaCCOBOM A0JIEH
pacTBOPEHHOIO BELIECTBA

5.7 Pacuérel ¢ ncronp30BaHNEM MOHITHH «MAacCOBast OJIS», «MOJIIpHAs

' KOHLIEHTPALUs», «PaCTBOPUMOCTB
Haxoxaenue MoniekymnspHOil popMysibl OpraHMUECKOro BEIIECTBa 10 €ro
5.8 IJIOTHOCTH U MaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOZSAIINUX B €70 COCTaB, UIIU 110

IIPOJYKTaM CrOpaHust




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xnacc/ Epemun B.B., Ky3pmenko H.E., [Ipo3noB A.A., Jlynun B.B.;
nox peaaknueit Jlyanna B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AknmonepHoe oodmectBo «M3aarenbecTBo «lIpocBemenne»

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.;
nof penakiuyeit Jlyauna B.B., O01iecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO

«JIPODAY»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Xumusi. Penienue 3agannii NOBBIIEHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH.

Kax monyunts Mmakcumanbshbiil 6amt Ha EI'D: yueb. mocobue / A. A. KaBepuHna,
I'. H. MonuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: IHTEJIEKT-

Henrp,

2015.-216 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Ypox (PBI) https://resh.edu.ru

Ypoxk (Hcoopran) https://nsportal.ru

(AKuacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru

[Mpesenranus (Muadoypox) https://infourok.ru



bubmuoreka I{OK https://m.edsoo.ru
[Mpesenranus (3nanuno) https://znanio.ru
Pemry EI'D: https://ege.sdamgia.ru/

VYpox : https://urok.1sept.ru






