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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMUU Ha YPOBHE CpeIHETo oO0Imiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CpeIIHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TroCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TOJIOkeHU «CTpaTerun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOro 0Oy4YeHHs, MPU3BAaHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCJIOBHSM KU3HHU B COLIMYME, a TaKKe IS
MPOJIOJDKEHU O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpamMme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» IOIydaeT
HOJpOOHYI0  MHTEpPIpPETALHI0O B  COOTBETCTBUU C  OCHOBOIOJIArarOIIMMHU
nosnioxkeHusimu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIeH, CcolepKaHus,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil o
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKas, peaau3anusi KOTOpoil oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHUHU, OOIeH cTpaTeruu
oOy4eHHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIMXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIbHOCTH
U3y4YeHHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyaromuxcs B
paMKax WTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMHUH.

[Iporpamma ajis yriyOI€HHOTO U3YUEHUS XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHE, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaeT
pacnpesneseHue M CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o0pa3oBaHUS, COAEPHKATEIBHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MpOTrpamMMBbl CpEeIHEro o01ero o0pa3oBaHUs (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEAMETHBIX), a TakXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0ydYarolmerocs IO OCBOCHHIO
coJiep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpamMMe MO XUMHH IpPETyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJIEHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«XUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOLIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnosiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yIrIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIYOJEHHOrO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHHe U  YIUIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN MPoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIET0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOTo 00pasoBanus. Hapsmy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mniuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CpPeAHEro oO0Iero ooOpa3oBaHMS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (GOopMHUpOBAaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3aluK y4eOHOro Tpyaa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» u «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpPKaHUA JTUX KYypCOB B MPOrpaMMe MO XUMHUHU 332 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEU U3yUueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYIHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM M0Jy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3y4eHMs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJIeHUs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKOM CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETUKHU
U TepMoaMHamMuKH. W3ydeHue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHMX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUS SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHgeTcs  (GOpMHUpOBAHMEM  MpEACTaBlICHU 00
IEKTPOXUMHUYECKUX IPOLIECCaX M IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dpdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIMii.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpPeaeIEHHOTo Tpoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
IPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE peaMeThl. Tak, Hanpumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4EeHUU IMpelMeTa B JaHHOM Ccllyyae akLEeHT OyJeT ciaenaH Ha OOLIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



MAacCbl U JHEPrUH, 3aKOHbl TEPMOJMHAMHKH, IJIEKTPOJIM3a, MPEIACTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B coAepKaHHM TMpeaMmeTa Uil KIacCOB XHMMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUNA yAETbHBIA Bec OyleT UMETh OpraHuyecKas
xumusi. B 3TOM cioydae TmpemocTaBisieTCs  BO3MOXKHOCTh  JJisi  Oojiee
OOCTOSITETPHOTO ~ PACCMOTPEHMSI XUMHYECKOW  OpraHW3aluy  KJICTKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOHST, K TIPUMEpY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIOUJAbI, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTH U Apyrue. [Ipu 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIECH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEHIECTB CIy>)KaT OCHOBOM I HW3y4YCHHS
CYITHOCTH TPOIecCOB (POTOCUHTE3A, TBIXaHMUSI, TUIIEBAPEHUS.

B muane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PCHHS, OCBOCHHSI
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsD Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3SIX C Y4YEOHBIMM TIpeAMETaMH, BXOJSAIIMMH B COCTaB
npeaMeTHbiX obnactell «EcTecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTemartnka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenun yuyeOHOro mnpeaMera «XuMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooOiero oopasoBaHus (Ha 0a30BOM
YpOBHE), 3a7a4yeii MEPBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAyKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemienue
TOM 3a7aud Ha YIIIyOJIEHHOM YPOBHE U3YYEHHUsS IMpeAMeTa TMpeJroiaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTEepUaIbHOM €JIUHCTBE MU,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beaylled poid B 0OecredyeHUu
YCTOMYMBOTO  pPa3BUTHSA  YENOBEYECTBA: B  PEHICHHH  MPOOJIeM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNN HOBBIX MAaT€pHUaOB, HOBbIX ICTOYHUKOB YHEPTUH, B
o0eCreYeHUN PAIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKAa, a TAKXKE JKOJIOTUUECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Ccpeie;

e OCBOCHHME CHCTEMbl 3HAHWUM, JIEKAIIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIOIICH €CTeCTBEHHO-HAYYHOM KapTUHBI MUpa: (yHIaMEHTAIbHBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHHHM BEIIECTBA HA pa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJSIDHOM, O  TEPMOAWHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCIEPCHBIX CUCTEMaX, 00 00mux
Hay4YHBIX MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMUYECKUM  TPOU3BOJCTBOM, HCIOJIB30BAaHUEM U  NEpepadOTKOM
BEILECTB;

yriayOleHne  TpeACTaBICHM O  HAyyHbIX  METoJax  IO3HaHWS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOJE, B MPAKTUYECKOU IEATETbHOCTH U MIOBCETHEBHOM KU3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuMus» Ha  YINIyONE€HHOM ypoBHE OCOOYI  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, KakK:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTH SIBJICHUUA TMPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKJIAAHBIX HCCIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN Mpo(dheCCHOHATBHON U OOIECTBEHHOM JEeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

dbopMupoBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN JAEITESIbHOCTH.

OO6miee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiuser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLUENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3M.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3El B MOJIEKYJax
oprannueckux BemiecTB. IloHsTHe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi opraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHas,
ckenetHass. M3omepus. Bunabl wW30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpeacraBinenne o KinaccUpUKALMK OpraHuyeckux BeniecTB. IlloHaTne o
dbynkuuonagsHOM rpymnme. ['omonorus. 'omonoruueckue psiapl. Cucremaruueckas
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OpraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBieHue, OOyTJIMBAaHWE U TOPEHHE), KOHCTPYUPOBAHHE MOJENEeH MOJEKYJ
OpPTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj alkaHoB, o01mIas GpopMyia, HOMEHKIATypa U
M30MepHsi. DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3anns aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA aJKAaHOB: PEAKUMU 3aMELICHHS, W30MEpU3aLNH,
JErUIPUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpuan3aiys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IIpU JIBOWHOM CBA3M, NOJMMEpU3alnd U okucieHus. IIpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKUHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHMHYIO CB3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psij apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl OeHzona. dusmyeckue cBOKMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YTIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUsS U
IPUMEHEHUE aPOMATUUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3pl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CnocoOsl nepepaboTku HePTH:



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

['eHeTHyecKas CBSI3b MEX1Y Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakiuu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa WWIENOYHA. B3auMOJelCTBHE IHUTAJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIllCHUMN:
n3ydeHue (QU3NIECKUX CBOWCTB YTIIIEBOJOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEHUe
yriepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBaX, MOJY4YEHUE HDTWICHA U
M3YYEHHUE €ro CBOMCTB, O3HaKOMiieHHE ¢ KoyuieKiusMu «HedTb» u «Yromby», ¢
oOpa3llaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICJIMPOBAHUE MOJEKYI
YTJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamnue opranndeckue coeJMHeHUsI.

[Ipenenvubie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccupukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpoaHBIE CBSI3M MEXKIY MOJIEKYJIaMH CIHAPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHast peakuysi Ha OJTHOATOMHBIE CIIUPTHI. [[€MCTBHE 3TaHOIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riaulepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEAKIUM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMU
U HEOPraHWYEeCKUMHU KHCIOTaMU, KayeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHU3ME peakiuil HYKIeO(UILHOTO 3aMEIICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHS W TNPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJNEKYIbl, B3aUMHOE BIUSHHUE TUIPOKCOTPYIIbI U
O0eH3oapHOrO snapa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHI0B U
KETOHOB. ~ XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
Crioco0b!I oJTyyeHus: ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE NIPEENIbHBIE KApOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3(upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OCc0OEHHOCTH CBOMCTB HENPEIECIBbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAas, MNaJIbMHUTHHOBAs, OJIEMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocoObl OTyUYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U3oMepus U
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOIU3 B KHUCIOW MU
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKkue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieiouHon cpene. OCOOCHHOCTH CBOMCTB KUPOB, COACPKAIINX OCTATKU
HEIpeIeNIbHbIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJIE.

MpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmas xapakrepuctuka yriaeBoaoB. Kinaccudukaius yriaeBoaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJICTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIKMe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHre MakpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI0T03bl.  PU3MYECKHe CBOMCTBA Kpaxmana M LEJUIOJIO03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOIy4YeHHe >PHUpoB LeToa03bl. [loHsTHe 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMs] BEIIECTB M HUX IPEBpALICHUIL:
PaCTBOPUMOCTD PA3IMYHBIX CIIMPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTHUJIOBOTO CIIMPTA B ANBJETUJ HA PACKAIEHHOW MEIHOW ITPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEAKIMK Ha albAeTUIbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTANBHBIX 33/1ad 1o TeMaM «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHuvecKue coeJUHEeHUsI.

AMUHBI — OpraHUYecKue Mpou3BOJHbIe amMmMmHuaka. Krnaccudukanus aMHHOB:
anu@paTUYecKue ¢ apoMaTHYECKHE; TIEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHsi, HOMEHKIATypa U (QU3NYECcKUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAIIaMMOHHUSL.

AHWIMH — TPEACTaBUTENb AaMUHOB apoMathyeckoro psaa. CrpoeHue
aHwIMHA. B3anMHOe BiMsSHUE TPYyNI aTOMOB B MoJieKyJie aHWInHA. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWwIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudarnyeckux aMuHOB. [lomydyeHue aHwiIMHA W3
HUTPOOEH307Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE IPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3NYecKkue CBOWCTBA AMUHOKHCIIOT.
XHWMHUYECKME CBOMCTBA AaMHMHOKHMCJIOT Kak aM(OTEpHBIX OpPraHUuYeCKHX
COCJIMHEHUW, peaKlMs MOJIMKOHJEHCAUHU, O00pa30oBaHUE TMENTUIHON CBA3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie monumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpyKTypa O€eiakoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KAueCTBEHHbIC PEaKLMU Ha OCNKH.

OKCIEpUMEHTAIbHBIE METOJBl HM3Y4YEHUs BEIIECTB W MX IPEBPAILCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«A3zoTconepxaime OpraHUYEeCKue COECIMHEHUSD) 17§ «Pacno3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJ1eKyJIpHBIE COeINHEHHS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHAS MOJIEKYIISIpHAs



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonmumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

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

[Tonumepsl CIEUHUAIBHOTO Ha3HAYEHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMble MOJUMEpPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEpPUMEHTAIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIWHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJIEKYJIIPHOM  (OPMYJIBI  OPraHUYECKOTO COEQUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENEICHUE AOJU BBIXOJA MPOAYKTA PEAKIHH OT TEOPETHYECKHU
BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EU MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01nue ecTeCTBEHHO-HAYUYHbIE TIOHSTHUS: SBJICHUE, HAYYHBbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOcHUCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



doTrocuHTE3, IbIXaHHWE, OEJKH, YIJIEBOABI, JKUPBI, HYKIEHHOBBIC KHCIIOTEHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMruieckux 3J€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOrO—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBbIE KOH(MUTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

Ilepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOIUUECKOrO 3aKOHA W lleproanyueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akona /.M. Menneneesa.

XuMHUecKass CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAs, WOHHAaf,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpartHeie cBaA3u. BoxopoaHnas CBs3b.
MexmMoneKyIsapHbIe B3aUMOICUCTBHUS.

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

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XMMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. lIpencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PAcCTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHIIEHTpanusi. HaceleHubie u
HEHACBIIEHHBIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTEINIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHu4decKou
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMS U MPEBPAIICHU S
DHEPIUM MPU XUMHUYECKUX peakiusix. TernaoBbie 23 (HEKThl XUMUYECKUX PEaKIn.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiu, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMoreHHbIE U reTepOreHHbIe peakinu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBIEC peaKIui. XUMHYeCcKoe paBHoBecre. KoHncraHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas gucconuanus. CuiibHble U ciaOble  DJIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX MPEBpaICHUN:
pa3oKEHHE TEPOKCHJAa BOJOPOJA B MPUCYTCTBHM KaTalIM3aTopa, MOJIEIU
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieTieHue
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, M3YYCHUE BIMSHUS Pa3JIAYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

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

Bonopon. Ilomydyenue, pusndeckne M XUMHUYCCKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxneHue B mpuUpoie, CIOCOObI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpObl. BaxkHenmume KUCIOPOACOACPIKAIINE
COCIMHEHHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCIUHEHHM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoga. Ou3nyeckue U XMMHYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucnoTel. [IpuMmenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTBI U UX coyii. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azorta
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxnenwe B mpupone, CHoCOOBI MOMy4deHUS, (U3HYCCKUE H
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHWE B Npupoje. AJUIOTPOINHBIE  MOIU(UKAIUH.
duznyeckue W XUMHYECKHUE CBOMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJM. AKTHBUPOBaHHBIA yroiib, ajacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIJIEPOJOM, U €ro
COCIVMHEHNM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (PU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenne kpeMHus U ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. llpuMeHeHue MeTamsioB B OBITY M TEXHHKE.
CrmuiaBel METAIIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoOsbl
NOJy4eHUS METaJIOB: TUAPOMETAILTYpPrus, NUPOMETAIUTYPIHUs,
anektpoMeraiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

Oo6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, TPUMEHEHNE TPOCTHIX BEIIECTB U UX COEJIMHEHUM.

O6mast xapaktepuctuka MmetaioB IIA-rpynmer [lepuogudeckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB. MarHuii W Kajuplui: TMoJlyueHue, (U3NYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE NPOCTBIX BEIIECTB M HX COEIWHEHUHU.
XKécTkocTh BOJBI M CIIOCOOBI €€ yCTpaHEHUSI.



AnroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB To0o4HbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHUUECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHUI.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOMICTBA JKeJe3a U ero coeluHeHuid. OKCHbI,
ruapokcusl U conu xene3a(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xeme3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IPUMEHEHUE MEAU U €€ COCTMHEHUI.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH/IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUMN.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHHUsS] BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, rOpeHue cephl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTamuibl W CIUIaBb», B3aUMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOH (BO3MOXHO HMCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJJIOB, B3aUMOJEUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenb», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOArPYII», «MeTamibl HOOOYHBIX NOATPYIID.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTUA yenoBedecTBa. [lonstue
O HAyyHbIX METOJaxX IIO3HAHHWS U METOAOJOTMHA HAYyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBEI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[pOoMBIIIIIIEHHbIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHON KHUCIOThI, MeTaHoJa). [IpoMblIliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpelpl M €ro IOCIEICTBUS.
Posb xumuu B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMHsi H 340poBbe uenoBeka. JlekapctBeHHble cpencTtBa. llpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
o0ecrieuyeHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOM XHWMHUU B TOBCEIHEBHOM
KU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4yeckrue 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuainel g 3JeKTpOoHUKU. HaHOTEXHONIOTMN.

PacuérHble 3anaumn.

Pacuéter: Macchl BemecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00OBEMA, KOJIMYECTBA BEIECTBA) IMPOAYKTOB PEAKIMH, €CJIM OJIHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPAa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4ecKoM XxuMuM B 11 Kilacce ocylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeAMETax €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKalus, MnepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSIHHUE BEIIECTBa, WACAIbHBIN Ta3,
buznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB M MOTOK YPHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTyPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJCKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUHCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HATMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIHOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS;, HAJIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUTH 1IN U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD» OTPaXKaroT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4JaronIMxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XUMHUSD»  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaromnmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBXKEHUSI K 3aKOHY U IPABOIOPSJIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MPaBUJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHWU YYEOHBIX W IMO3HABATEJbHBIX 3aJlay, BHITTOJTHECHUU
XAMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBOXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CThb PE3yIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYa YYEHBIX U MTPAKTUKOB;



MHTEpeCca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM U TMOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEOBBIX JOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBAapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 30poBOro U Oe3zomacHOoro oOpasza KH3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJroicHUsT TpaBwi Oe30macHOro oOpalleHUus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJMUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI TMOCJIEICTBUI W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccruil pa3aIuyHoro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU eI TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3anuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEHM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 00111eCTBa;

6) 3K0JI0rN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIUSHHUS
HPKOHOMMYECKHUX TPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUW, NPUHOCIIIMX BPEH OKPYXNKaAIOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MIPOTUBOCTOSTH HJIEOJOTHUHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS
HAyKU U 0OIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MPECTaBICHUS] 00 OKPYXKAIOIeM MHUPE KaK O €IWHCTBE MPUPOJBI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBJICHHOCTH W BaXHOM poJd B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0jeM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JiesiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOM IEATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEphIBHOMY OOpa3OoBaHUIO M
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K 0OCOOCHHOCTSAM Tpy/Aa B paziu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOydaIOIIMUXCS
MEXKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa M CHenupUKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCleI0BaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

YHUBEpCAIbHBIC Y4eOHBIC NEeWCTBHS (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JIOrHYecKue AeMCTBHUS:

CaMOCTOSITeIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECILHOCTH C MOCTABJICHHBIMU 1ICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHU 3HAHWN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aHUMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs1 KiIacCU(PUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHUYECKUE PACCYXKJeHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIU, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakuuu — MPH PEIIeHWH Y4YEeOHBIX MMO3HABATENbHBIX M MPAKTHMUECKUX 3ajad,
IPUMEHATh HAa3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS JUIsl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4ae€MbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKUX
pEeaKIHnii;

dbopMynIupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M MPOBEACHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

NpUOOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pEUICHUS IPaKTUYECKUX 3a/ad, NPUMEHEHHUIO pa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMYJISIpHAsl JUTepaTypa XHMHMUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYUBOCTb;

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

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

UCIIONb30BaTh HAy4YHBIA fA3BIK B KayecTBe CpeACTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MpPUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

UCIT0JI30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIIAHOCTH.



KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe NeCTBHA:

3aJ1aBaTh BONPOCHI IO CYILIECTBY 00CYk/1aeMOM TEMbI B XO/1€ JUAJIOTA U/UIH
JUCKYCCHUH, BBICKA3bIBaTh UJI€U, (POPMYJIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NMPEAJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHHKAMU TIPH BBHIMTIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPOoeKTa, U (POPMYITHPOBATH BHIBOIBI
1o pe3yibTaTaM TPOBEACHHBIX HCCIEAOBAHUNA MyTEM COTJIACOBAHMS TO3UIMHA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHUS:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOIK I103HABATEIbHYIO
NeSITENIbHOCTD, Ompezensds €€ Leld W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IpeajaraeMblii ajroput™M ASHCTBUM mpu
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aJ7a4y, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYLIECTBJISTh CAMOKOHTPOJIb JEATEIBHOCTHM Ha OCHOBE CaMOaHalau3a |
CaMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbl IO XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIEero oO0pa3oBaHMs BKIIIOYAIOT ClELM(PUUECKHE
JUTsl y4eOHOTro npeaMeTa « XUMUs» HaydHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAUU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJYYEHHIO HOBOTO 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMUEH. B
IPOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABIEHB MO TOJaM
W3YUYCHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEJACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUH HOBBIX MAaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPIUH, B obecrieueHnn pPalMOHAIBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0Ooyiouka aroma, s-, p-, d-aTOMHbIE OpOHWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToMma, TUOpUAM3alus AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpymnmna, pajaudkai, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpUsl CTPYKTypHass M TNPOCTpaHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIC COCAUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpeBpalleHUs] DSHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JIXKAIIHE B OCHOBE
MOHMMAHUSI TPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHUMHUYECKUX PEaKIUi, TEPMOJUHAMUYECKHX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB M T'PYIII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN dpdexToi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHE CBEJCHMSI O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOIMX  HAyYHBIX  MPUHIUIAX  XHMHUYECKOTO
MPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISTH XapaKTEPHbIC MPU3HAKU TOHSATHM,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCMOJIb30BATh COOTBETCTBYIOUINE TMOHATUS MPU
ONMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPTAHUYECKUX COCAUHECHUN;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

MCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEILIECTB;

COCTaBJISITh YPaBHEHHS] XUMUYECKUX PEAKIMl U PACKPbIBaTh UX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX pEeaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJI OPraHUYECKUX BEUIECTB JIJIsi WIUTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb UM Ha3BaHHUS [0 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONPENCTATh BHJI XWMHYECKOW CBS3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W MOHHAs CBsI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
buznueckue M XUMHUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
JKUHOB, apPOMATHUYECKUX VYTJIEBOJOPOJAOB, CHUPTOB, albJACTHIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYKD  CBSI3b  MEXKAY HUMH  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKUX PEAKIUM C KCIOJB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHUPOBAHHOCTh, yMEHHUS TOATBEPKIATh HA KOHKPETHBIX IpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPAaTHOCTH U THUIMA KOBAJICHTHOU CBSI3U (G- U T-CBSI3H), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKH U
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUs — HAOJIOJCHUN, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHUPOBAHHOCTh yYMEHUS MIPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CJIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTEpUAIBHOTO E€IWHCTBA MHpA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKOM XHUMHM ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPO/LY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHHUSIM XUMHUUYECKUX PEaKIMi C HCIOJIb30BaHUEM (HU3UYECKUX
BeIMUMH (Macca, 00OBbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMHUYECKOU
dbopMysIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IUNIOTHOCTHU T'a3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadoOTKOn
BEILIECTB, UCMOJb30BaTh MOJYYECHHBIC 3HAHUS ISl IPUHSTUSL TPAMOTHBIX pPEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KIJIACCOB W
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABUII
Oe3omacHoro oOpaIleHusi ¢ BeHleCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopmMynupoBaTh 1€JIb HUCCIEIOBAaHUS, MPEJCTABISATh B pa3iaudyHor dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHYECKH 11€1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSAX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MIPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS Ha JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBOi nH(popMaluu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, epepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(OpPMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAIBHOIO MPUPOIOIOIb30BAHUS, B
bopMHpOBaHUHM MHPOBO33PEHHUS W O0OIIEed KyJIbTypbl 4YeJIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO W TMPHUPOTHOM

cpene;
BJIQJICHNEC  CHCTEMOH  XHMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONTNE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbL, AJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIu, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIECHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJIOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl PpEeaKkuus, pacTBOpP, 3JIEKTPOJHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUU,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMUYECKON PEAKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DJICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUICCKUIN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallueé B OCHOBE IMOHUMAaHUs
MNPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
IPEACTABICHUS] O CTPOEHUMU BEIIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJMOJIEKYJISIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOPAX M JIUCIIEPCHBIX CUCTEMAX;
(bakToJOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHUU: BBISBISATH XapaKTEPHBbIC MPU3HAKU TOHITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMMCAaHUU HEOPTraHWYECKHUX BEIIECTB U UX MpPEBpaIlCHUM;



c(hOpPMHPOBAHHOCTh YMEHHS WCIOJIB30BaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB M  yPAaBHCHUM XHUMHYECKHUX  PEAKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3HM (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIN MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBSI3U;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUCCKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHUE PEAKIIUH 10 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEMICHEM OKHUCJICHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHUIO KaTaju3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSI M KPUTEPHUU JJIs1 KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOUIYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIOITYI0, 00BSICHUTEILHYIO
U TIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr .M.  MengeneeBa,  uCHONB3ys  TMOHATUSA
«QHEPreTUYECKUE YPOBHU», «IHEPrE€TUUYECKHE MOTYPOBHU», «S-, p-, d-aTOMHBIE
opOuTanm», «OCHOBHOE€ U BO30OYXKIEHHOE SHEPreTUUYECKHE COCTOSIHHUS 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 CTPOCHUS
UX JIEKTPOHHBIX 000JI0YECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'E€HETUYECKON CBSI3UM MEXKJIY HEOPraHMYECKMMM BEIIECTBAMU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ITUX PEAKIUN; peaKIuil MOHHOTO OOMEeHa IMyTEM COCTaBIICHHUS WX TOJHBIX W
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHUYECKHUX XAPAKTEPUCTHUK, XapaKTEp
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

chOPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYCCKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(OpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW B3HAHWK O METOJaX HAyIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOAEHUE, H3MEPEHUE, MOJIeIUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JJIsE OOBSICHEHUS XMMHUYECKUX SBJICHUM, HMEIIIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0CO3HAHHOTO MOHUMAHUS MAaTEPUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISI BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHLEHTPALUs;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OHOTO M3 yYaCTBYIOIIMX B PEAKIMU BEIIECTB; TEIJI0oBoro s dexra
pEeaKIuy; 3HAYEHUS] BOJOPOJHOrO IMOKa3aTesisli pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIISCTBA WUIM JJAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKInH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUA  JIKCIEpUMEHT  (MpOBEACHHE  peakuuid  HOHHOro  OOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHWYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOINBI) HWHJWKATOPOB, W3YyYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
DKCIEPUMEHTAIBHBIX 3ada4 1o Temam «Metamel» U «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIupoOBaTh IIelb HMCCJIECNOBAaHUS, TPEJACTABISATh B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTH;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIO/IATh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
nocyoM M j1abopatopHbIM OO0OpyAOBaHMEM, OOpAIIeHHWs C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOLIEH MPUPOIHOU
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH IlEJICHANIPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaluu, HTEepHeT U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO0 WH(pOpMaInio, mepepadbaTpiBaTh €€ U MUCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOH XUMHUH
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOEHHMS OpraHu4YecKuX coequHeHuil A. M. 8 0 0 https://lesson.edu.ru/
byrneposa
Hroro no pazneny 8
Pa3nes 2. Yraesoaopoasl
[IpenenbHbIE YIIeBOAOPOABI — aJKaHbI ttps://lesson.edu.ru/
2.1 P E P ’ 5 0 0 https://content.edsoo.ru/lab/
IO TKATET https://foxford.ru/wiki
HenpenenbHble yraeBogopoabl: aaKeHb blps://lesson.cdu.rw/
2.2 P yr P ' ’ 14 0 1 https://content.edsoo.ru/lab/
AIKSJIHCHET, ATKHHET https://foxford.ru/wiki
https://lesson.edu.ru/
2.3 ApomaTHyecKke yrieBoA0pOab! (ApEeHbI) 8 0 0 hitps://foxford.ru/wiki
[IpupoiHbIE ICTOYHUKH YTIIEBOJOPOJOB U HX
2.4 pHpo r AOPOA 4 0 0 https://foxford.ru/wiki
nepepadoTka
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 0 https://foxford.ru/wiki
Hroro no pazneny 35
Paszgea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Cnuprel. Genon 11 0 1 https://lesson.edu.ru/




KapOoHunbHbIE COEAMHEHUS: aTbICTHIBI 1

https://content.edsoo.ru/lab/
https://foxford.ru/wiki

https://lesson.edu.ru/

3.2 keToHbl. KapOoHoBbIe KucaoThl. ClI0KHBIC 21 https://content.edsoo.ru/lab/
a¢upsl. XKupsl https://foxford.ru/wiki
https://lesson.edu.ru/
3.3 VYrneBoasl 9 https://content.edsoo.ru/lab/
https://foxford.ru/wiki
Hroro no pazueny 41
Pasnen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus1
https://lesson.edu.ru/
4.1 AMuHBI. AMMHOKHUCIIOTHI. benku 12 https://content.edsoo.ru/lab/
https://foxford.ru/wiki
Hroro no pasneny 12
Pa3pnen S. BeicokomoJieKy IsIpHbIE COCAUHEHUS
5.1 BbICOKOMOIIEKYIIApHBIE COCIUHEHUS 6 https://foxford.ru/wiki
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoma. Ilepuoguyueckuii 3aKoH
1.1 u Ileproanueckas cucreMa XUMHUYECKUX 9 0 0 hitps://lesson.edu.ru/
’ pHOA https://foxford.ru/wiki
anemeHToB 1. 1. Menaeneena
Crtpoenue BeniectBa. MHOroo6pasue https://lesson.edu.ru/
1.2 11 1 0 .
BELIECTB https://foxford.ru/wiki
https://lesson.edu.ru/

1.3 XUMHYECKUE PEAKIUU 19 1 3 https://content.edsoo.ru/lab/

https://foxford.ru/wiki
Hroro nio pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
https://lesson.edu.ru/

2.1 Hewmeramsl 31 1 3 https://content.edsoo.ru/lab/
https://foxford.ru/wiki
https://lesson.edu.ru/

2.2 MerTamisl 23 1 2 https://content.edsoo.ru/lab/
https://foxford.ru/wiki

Hroro no pazneny 54
Pa3pen 3. XumMus u :Ku3HbL
31 MeTtoabl IO3HAHUS B XUMUH. XUMHUA U 9 0 0 https://lesson.edu.ru/

KHU3Hb

https://foxford.ru/wiki




Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/
n

KoaudecTBO 9acoB

Tema ypoka KoHTpoJibHbIE
Bcero
padoThI

[Tpeamer u 3HaYeHUE
OpPraHMYeCKOH XHUMUH,
IPEe/ICTaBICHUE O
MHOT000pa3uu
OPraHUYECKUX
COCIMHEHU I

DIEeKTPOHHOE CTPOCHUE
aToMa yriepoja
(ocHOBHOE U
BO30YXIEHHOE
COCTOSIHUSI).
BanentHeie
BO3MOXXHOCTH aToMa

yriaepoza

IIpakTHyeckue
padoThI

Jara
U3y4YeHH s

02.09.2024

04.09.2024

DJIeKTPOHHbIE HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://lesson.edu.ru/lesson/a9f3d191-5ele-
4e24-ac02-efb16fa49f6a

https://foxford.ru/wiki/himiya/osobennosti-
stroeniya-atoma-ugleroda

XnMuyeckas CBI3b B
OpTaHUYECKUX
COCIMHEHMIX.
MexaHU3MBbI
o0Opa3oBaHUs
KOBAJICHTHOM CBSI3H,
Croco0Bbl pa3pbiBa
CBsI3CH

06.09.2024

https://foxford.ru/wiki/himiya/kovalentnaya-
himicheskaya-svyaz-v-organicheskih-

soedineniyah

Teopus crpoenus 1 0

09.09.2024

https://lesson.edu.ru/lesson/c935a58c-ab0e-




OPraHUYECKUX 4¢59-9dcf-20517ae4bS52e
coeauHeHuit A. M.
bytneposa
Busl nzomepuu:
CTPYKTypHas,
MPOCTPAaHCTBECHHAS.
DNEeKTPOHHBIE 11.09.2024 https://foxford.ru/wiki/himiya/vidy-izomerii
3¢ (eKTH B MOJIEKYJIax
OPraHUYECKUX
COeIMHEHU
IIpencraBnenue o
KJIacCCU(UKALIUU U
cUcTeMaThu4decKas 13.09.2024 https://lesson.edu.ru/lesson/726ee099-e1a9-
HOMEHKJIaTypa 410f-b8be-b4cb589aead1
(IUPAC)
OPraHUYECKUX BEILECTB
Knaccudukanms e
peAKTIHH B 16.09.2024 httDS2//‘fOXfOI‘d.I‘u/V'&llkl/hlleé.i/tl‘pV—1— o
. mehanizmy-reaktsiy-v-organicheskoy-himii

OPraHUYECKOW XUMHH

https://foxford.ru/wiki/himiya/ponyativa-ob-
Cucremaru3anus u organicheskom-veschestve-i-organicheskoy-
00001IeHNE 3HAHUH 10 18.09.2024 himii https://foxford.ru/wiki/himiya/osnovy-
TeME metodov-analiza-i-opredeleniya-struktury-

organicheskih-veschestv
Ankansr:
TOMOJOTHYECKHIT PSI, https://lesson.edu.ru/lesson/258ddc06-ec23-
o6uas dopmysa, 20.09.2024 473c-b3d7-ed82fcaddd02

HOMEHKJIaTypa 1
nu3oMepus,

https://lesson.edu.ru/lesson/4da31505-652d-
4916-9¢7¢-56e88b39bb24




10

11

JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

dusunueckue u
XUMHUYECKHAE CBOMCTBA
AJIKAaHOB

Haxoxenue aakanoB
B nipupojie. CriocoObl
MOJIyYEHUS U
MPUMEHEHUE AJIKAHOB

23.09.2024

25.09.2024

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-alkanov

https://foxford.ru/wiki/himiya/sposoby-

polycheniva-i-primenenivya-tsikloalkanov

12

13

[{ukmoankaHbl: 00IIast
opmyua,
HOMEHKJIATypa U
u3zomepus,
0COOEHHOCTH CTPOCHUS
Y XUMHUYECKUX
CBOMCTB, CITOCOOBI
TOJIYYEHHUS U
IIPUMEHEHUE

Pemenne pacu€THbIX
3a/1a4 Ha ONPEIEIICHUE
MOJIEKYJISIPHON
(hopMyIibI
OpraHUYeCKOr o
BELICCTBA 110
MacCCOBBIM J0JISIM
aTOMOB DJIEMEHTOB,
BXOJAIINX B €TI0
COCTaB.

27.09.2024

30.09.2024

https://foxford.ru/wiki/himiya/tsikloalkani

https://lesson.edu.ru/lesson/7dada027-8448-
418f-b416-fbaledd4ab6d




Cucremaruzanus u
000011EHHE 3HAHUHN 110
TEME

ATIKEeHbI:
TOMOJIOTHYECKUH Psif,
obmas hopmyina,
HOMEHKJIATYpa,
JJIEKTPOHHOE U

https://foxford.ru/wiki/himiya/alkeni-

14 02.10.2024 govologicheskii-ryad-stroenie-
HPOCTPAHCTBENHOE nomenklatura-izomeria-fizicheskie-svoistva
CTPOEHUE MOJIEKYIJIL.

CrpykrypHas u nuc-
TpaHC-U30MEpHUs
AJIKECHOB
dusnyeckue u

15 XMMHYECKHE CBOMCTBA 04.10.2004 https://foxford.ru/wiki/himiya/himicheskie-
ankeHoB. [IpaBuio svoystva-alkenov
MapkoBHHKOBa

16 Crioco6bl TTOTy4eHHS U 07.10.2004 https://foxford.ru/\fviki/hinliya/primenenie—i—
IIPUMEHEHNE AIIKEHOB sposoby-polucheniya-alkenov
[IpakTuueckas pabota
Ne 1 o teme

17 " 09.10.2024 https://content.edsoo.ru/lab/item/52/

[Tonydyenue sTuneHa u
W3y4YEHHUE €ro CBOMCTB"
Pemenue pacu€rupix
3a71a4 Ha OINpPEICIICHHE

13 MOJIEKYJIIPHOU 11.10.2024 https://lesson.edu.ru/lesson/7dada027-8448-
hopmybI 418f-b416-fbaledd4ab6d
OpraHn4eCcKOro

BEIECTBA




AJKaaueHsbl:

CONPSKEHHBIE,
H30JIMPOBAHHBIE,
19 KyMYJINPOBAHHBIE. 14.10.2024 https://foxford.ru/wiki/himiya/alkadieny
Ocobennoctu
3JIEKTPOHHOTO
CTPOCHUSA
20 XI/IMI/I‘IG"CKI/IC CBOMCTBA 16.10.2024 https://lesson.edu.ru/lesson/6df23393-6f08-
CONPSDKEHHBIX JUEHOB 4b9f-ae01-a983b95b854a
CrniocoOsl mostyueHus u R
21 [IPUMEHCHHE 18.10.2024 I
rezina
alIKaJIuEeHOB -
AJIKUHBI:
TOMOJIOTUYECKUH PsI,
obmas ¢popmyrna,
HOMEHKJIaTypa https: .edu.ru/l 29-6741-
2 ypa, 21102004 ttps://lesson.edu.ru/lesson/05¢9a929-67
3JIEKTPOHHOE U 4d7¢-84b5-009292468356
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI,
¢du3nueckue cBoiicTBa
73 XUMHUYECKHE CBOUCTBA 73.10.2024 https://foxfor.d.ru/wiki/himiya/himicheskie—
AJIKHUHOB svoystva-alkinov
KauecTBeHHBIE httos://foxford.ru/wiki/himiva/himicheski
. ps://foxford.ru/wiki/himiya/himicheskie-
24 peaKury Ha TPOKHYIO 25.10.2024 voystva-alkinoy
CBSI3b
Croco05I ojryue : .
75 I bl IIOJIy4EHUS U 06.11.2004 htt.ps //foy.cford ?u/w1k1/hnmva/polucheme 1
NIPUMEHEHHUE aJIKNHOB primenenie-alkinov
26 Pemenue 3agauq: 08.11.2004 https://foxford.ru/wiki/himiya/raschety-po-

pacy€ThI IO

himicheskim-uravneniyam




27

YPaBHEHUIO
XMMHYECKON peaKiuu

Cucremaruzanus 1

0000111eHYE 3HAHUHA 110
TEME

11.11.2024

28

29

30

31

ApeHsl:
TOMOJIOTUYECKUH P,
oOuras popmyina,
HOMEHKJIATypa.
DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYIT
OeH30I1a ¥ TOJIyoJIa, UX
¢dusnveckne CBONCTBA

XUMHYECKHE CBOUCTBA
apEHOB: peaKUUU
3aMeIICHUS

XHUMHUYECKHE CBOMCTBA
apEHOB: peaKUUU
MIPUCOEINHEHUS,
OKHCJICHHE TOMOJIOTOB
OeH3011a

OcobenHoctu

XUMHYECKHUX CBOMCTB
CTHpOJIa

13.11.2024

15.11.2024

18.11.2024

20.11.2024

https://lesson.edu.ru/lesson/d86d7d00-d5b4-
491d-aded-c3ddal9feef4

https://foxford.ru/wiki/himiya/himicheskie-
svoystva-arenov

bu6mmoreka [JOK
https://m.edsoo.ru/a44alac4

https://foxford.ru/wiki/himiya/vzaimnoe-

vliyanie-atomov-na-primere-zameschennyh-

arenov

32

Pemenne pacu€rHbix
3a/1a4 Ha OIpEeJEIICHUE
MOJIEKYJISIPHOU

bopmyIbl

22.11.2024

https://foxford.ru/wiki/himiya/vzaimnoe-

vliyanie-atomov-v-molekulah




OpraHn4€CcKoro
BCIICCTBA

CrniocoOsl motyueHus: u

bubmuoreka [JOK

33 25.11.2024
NIPUMEHEHUE aPEHOB https://m.edsoo.ru/6f717d09
T'enerudeckast cBs3b
34 MEXY pa3InYHbIMU 27 11.2004 https://fo.xff)rd.ru/.wiki/hiTniya?/geneticheskie
KJaccaMu -ryady-himicheskih-soedineniy
YIJI€BOJOPOOB
Pacuérrel o
YpaBHEHUSIM
ec ea 7.
35 XUMIFCCKHX peaKivn 29.11.2024 https://chem-ege.sdamgia.ru/test?theme=145
CucreMmaruzanys u
0000111eHHE 3HAHUHA 110
TeEME
Hpupoxbiit ras. hitps://foxford ru/wiki/himiya/prirod
36 IMomyTHBIE HEPTIHBIE 02.12.2024 ) D5 .0?( T
istochniki-uglevodorodov
rassl
KamenHnslii yroas u e .
https://foxford.ru/wiki/himiya/koksohimiche
37 MPOJIYKTHI €TO 04.12.2024 )
skoe-proizvodstvo
nepepadoTKu
Hed1b 1 cioco6sl e€
nepepadoTKi. https://foxford.ru/wiki/himiya/ botk
38 Tpuvenenne 06.12.2024 nef‘:‘ OorC IIKATLya pereraboixa-
MPOJIYKTOB
nepepaboTku HedTH
I'eneTnyeckas CBsA3b
MEX A3TMYHBIMHU
39 P 09.12.2024 https://chem-ege.sdamgia.ru/test?theme=142

KJ1accaMi
YTJICBOIOPOIOB




40

FaJ'IOl"CHOHPOI/IBBOIIHI)Ie
YTJIICBOAOPOAOB:
OJICKTPOHHOC
CTPOCHUC, pCAKLIUU
3aMCIICHUA Irajior¢Ha

11.12.2024

bu6mmoreka [JOK

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

41

[eiicTBue menoyei Ha
raJIoreHIIPOU3BOIHbIC.
BzaumopeiicTBue
JIUTajJoreHaaKaHoB C
MarHveM U [UHKOM

13.12.2024

42

43

44

CucreMarusanus u
0000111eHE 3HAHUI 110
paszneny
"VYrieBonopoasr"
KonTponbnas pabota
10 TeMe
"VrneBomopoasr"

IIpenenbubie
OJIHOATOMHBIE CIIUPTHI:
TOMOJIOTMUYECKUH PsILI,
ob1mas popmyna,
CTPOEHUE MOJIEKYII,
nu3oMepus,
HOMEHKJIATypa,
KJ1accupuKanus,
¢u3nveckre CBONCTBA

16.12.2024

18.12.2024

20.12.2024

https://chem-ege.sdamgia.ru/test?theme=142

https://lesson.edu.ru/lesson/6abf1680-4eb5-

4612-8ea5-44d63cccf518

https://foxtord.ru/wiki/himiya/stroenie-

klassifikatsiya-i-nomenklatura-spirtov

45

XUMHYECKHE CBOMCTBA
MPEeACIIbHBIX
OJTHOATOMHBIX CITUPTOB

23.12.2024

https://foxford.ru/wiki/himiya/himicheskie-

svoystva-spirtov




CriocoOsl mostyueHus u

https://foxford.ru/wiki/himiya/sposoby-

46 IIPUMEHEHNE 25.12.2024 . .
polucheniya-spirtov
OJIHOATOMHBIX CIIUPTOB
[Ipocteie 3¢dupsr:
HOMEHKJIaTypa 1
H30MepUs, o OK
47 P 27.12.2004 ~ Dubmuorexa Il
0CO0EHHOCTH https://m.edsoo.ru/c2c788b2
(bu3HUECKUX U
XUMHUYECKUX CBOMUCTB
MHuoroatomMHBIE
CITUPTHI:
43 ITUJICHIJINKOJIb U 10.01.2025 https:(/foxford.ru/wiki/himiya/mnogoatomn
TIIMLEPUH, UX ye-spirty
busnveckue u
XHUMHUYECKHE CBOUCTBA
CriocoObl nostyueHus u
49 MIPUMEHEHUE 13.01.2025 https://f0>'(f0rd.r.u/wiki/himiya/ Sposoby-
MHOT0aTOMHBIX polucheniya-spirtov
CIIUPTOB
@deHo: cTpoeHUE
50 MOJIEKYIIBI, ) 15.01.2025 httpé://foxford.ru/wiki/himiya/aromaticheski
(bu3MvecKue CBOMCTRA. e-spirty-fenoly
TokcuyHOCTH PeHOIa
51 XUMHUYECKHE CBOUCTBA 17.01.2025 https://foxford.ru/wiki/himiya/himicheskie-
denona svoystva-fenola
57 CriocoObl TTOTy4eHHS U 20.01.2025 htt.ps://fo).iford.ru/w'iki/himiva/poluchenie—i—
MIpUMEHEHHE (I)eHOJIa primenenie-fenola-i-ego-gomologov
IIpakTrueckas padora bu6 OK
53 p P 20012025  Pubmorexa L

Ne 2. Pemenune

https://m.edsoo.ru/fdOced09




IKCTIEPUMEHTAIbHBIX
3aj1a4 1o TeMe
"Crupthl 1 peHonbr"

Cucremaruzanus 1

. bubmuoreka [JOK
54 0000111eHE 3HAHUH 10 24.01.2025 hitps/m.c dsoi_.[ru 1810cbSh
TeMe
Anbsieruibl U KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHUIHLHOM
TpYIIIBL, https://lesson.edu.ru/lesson/8664b319-0ba3-
> TOMOJIOTHYECKHUE PSJIBI, 27.01.2025 4945-b076-cb7ae5858b90
obmrast popmyina,
M30Mepus U
HOMEHKJIaTypa
AJbaeTUuAbl U KETOHBI:
U3UYECKHE CBOMCTBA; https://lesson.edu.ru/lesson/8664b319-0ba3-
36 g)eaKuI/m 29.01.2025 494DS -b076-cb7ae5858b90
MIPUCOCTUHEHUS
Peakuuu oxucnenus u Bu6morexa [IOK
57 Ka4eCTBEHHBIE PEAKLINU 31.01.2025 hitps://m.cdsoo.ru/a393baad
aNbJIETUI0B U KETOHOB
53 CriocoObI mosryyeHust 03.02.2025 bubnuoreka [JOK
albJAEruI0B U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHEBIE
HPEACIIBHBIC BuGmiorexa [JOK
59 KapOOHOBBIE KHCIIOTHI, 05.02.2025 hitps-//m.cdsoo.rw/fecObl 13
0COOEHHOCTH CTPOCHUS
WX MOJIEKYT
60 N3omepus u 07.02.2025 bubnuorexa [JOK




HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (uznyeckue
CBOMCTBA

XUMHYECKHAE CBOMCTBA

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

NpeeIbHBIX bubnuoreka [JOK

01 OJTHOOCHOBHBIX 10.02.:2025 https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB

& MYpaBbUHOMN KUCIOTHI. 12.02.2025 bubnuoreka [IOK
MHoroo6pa3ue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
Oco0eHHOCTH CBOMCTB:
HeMnpeeIbHbIX U
apoMaTHYECKHUX
KapOOHOBBIX,

63 JTMKapOOHOBBIX, 14.02.2005 bub6nuorexa [IOK
TUIPOKCUKAapOOHOBBIX https://m.edsoo.ru/83a08773
KHCJIOT.
[IpeacraBurenu
BBICIIINX KapOOHOBBIX
KHCIIOT
Honsrie o Bu6moreka [IOK

64 mpOH3BOMHLIX 17022005 ) bec/im.edsooru/0d16249
KapOOHOBBIX KHUCJIOT
CriocoObI nostyueHust u BuGmorexa LOK

65 TpUMCHEHME 19.02.2025 https://m.edsoo.ru/7c065c9d
KapOOHOBBIX KHUCJIOT

66 CrnoxHbie 3UpBHL: 21.02.2025 bubnmoreka [JOK




67

68

TOMOJIOTHYECKHIA P/,
obmras popmyna,
HU30Mepus U
HOMEHKJIaTypa

duznueckue u
XUMHUYECKHUE CBOKCTBA
3¢upoB

Pemenue pacu€tHbix
3a/1a4: 10 YpaBHEHUIO
XUMHUYECKON peaKluu,
Ha ONpeieTICHuE
MOJIEKYJISIPHOM
bopmybl
OpPraHn4eCcKOro
BEILIECTBA

24.02.2025

26.02.2025

https://m.edsoo.ru/adfffe6d

bu6mmoreka [JOK
https://m.edsoo.ru/ad6b94b2

69

[IpakTuueckas pabota
Ne 3. Pemrenne
OKCIICPUMCHTAJIBHBIX
3a/1a4 110 TeMe
"Kap6oHoBbie
KUCJIOTHI. CIIOXKHBIC

s¢upsr"

28.02.2025

https://content.edsoo.ru/lab/item/53/

70

Kupsr: ctpoenue,
¢buznueckue u
XMMHYECKHUE CBOMCTBA
(runpoinus)

03.03.2025

but6mmorexa [IOK
https://m.edsoo.ru/al9¢5b98

71

OcoOEHHOCTH CBOWUCTB
JKUPOB, COAEp)KALIUX
OCTaTKH HEMPEICTbHBIX

05.03.2025

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




72

73

74

75

JKUPHBIX KUCIIOT.
ZKups! B ipupoze
Mpg11a KaK costu
BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
nenctsue. [lousatue o
CHUHTETHYECKNX
MOIOIIIUX CPEICTBaxX
(CMCO)

I'eneTnueckas cBA3b
YIJI€BOJOPOOB U
KHCJIOPOJICOACPIKAITUX
OpraHUYECKUX BEIIECTB
Pacuérnl o
yYpaBHEHUSIM
XUMHUYECKUX PEaKIUi

CucreMarusanus v

0000111eHHE 3HAHUHA 110
TEME

07.03.2025

10.03.2025

12.03.2025

14.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/3¢c566565

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

bu6mmorexa [IOK
https://m.edsoo.ru/f8eaf2eb

76

O61mmas
XapaKTePUCTHKA
YTJIEBOJIOB H
KIacCUpUKAIUS
yIIEBOJIOB (MOHO-, TU-
Y TIOJTUCaXapH/Ibl)

17.03.2025

bu6mmorexa [IOK
https://m.edsoo.ru/7a9693al

7

MoHocaxapub:
(u3nueckue cBOCTBa
Y HaXOXJICHUE B
pupoJie

19.03.2025

bu6mmorekxa [IOK
https://m.edsoo.ru/b4bdda2d




78

79

[IpuMeHeHue rIroKO3bI,
e€ 3HaycHIE B
KN3HCACATCIIBHOCTHU
opraHusma

Jucaxapuipr:
caxapo3a, MajJbT03a 1
nakto3a. Haxoxaenue
B IIPUPOJIE U
MIPUMEHEHHE
JICaxapuioB

21.03.2025

31.03.2025

bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d

bu6mmoreka [JOK
https://m.edsoo.ru/eb0384e7

80

[Tonucaxapupr:
CTpPOCHUE
MaKpOMOJICKYII,
buznveckne u
XUMHUYECKHE CBOMCTBA,
MIPUMEHEHNE

02.04.2025

bubmuorexa [JOK
https://m.edsoo.ru/72a04508

81

82

TToustuie 00
I/ICKYC CTBCHHBIX
BOJIOKHAX

Pemenne pacueTHbIX
3a/1a4 Ha OINPEJEIICHUE
JIOJIA BBIXOJ1a MTPOJTYKTa
peaKIuu ot
TEOPETHYECKHU
BO3MOKHOI'O

04.04.2025

07.04.2025

bu6mmoreka [JOK
https://m.eds00.ru/6216e766

bubmuoreka [JOK
https://m.edsoo.ru/7fde47ef

83

84

Cucremaru3zanus u
000011eHNe 3HaHU 110
paznery

KonrponsHas pabora

09.04.2025

11.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/08d4364c

bubmuoreka [JOK




85

o TeMe
"Kucnoponcoaepxariu
€ OpraHuYecKue
coelMHEeHUS "

AMMHEBI:
Kiaccudukanms,
CTPOCHHE MOJICKYT,
obmrast popmyina,
HU30Mepus,
HOMCHKJIATypa U
(u3nUYecKre CBOMCTBA

14.04.2025

https://m.edsoo.ru/42c6678¢e

bubmuoreka [JOK
https://m.edsoo.ru/efa7e6ca

86

87

88

&9

90

XHUMHUYECKHE CBOMCTBA
amdaruaeckux
aMHUHOB

AHWIIMH: CTPOCHUE
aHUJIMHA, OCOOCHHOCTH
XHUMHYCECKHUX CBOICTB
aHMJIMHA

CriocoObl nostyueHus u
pUMEHEHHE
anupaTHIECKUX
aAMHUHOB

AMWHOKHCIIOTBI:
HOMEHKJIaTypa
nuzomepusi, puznyeckue
cBoiicTBa. OTAENbHBIE
MpeICTaBUTENH O~
AMUHOKHCIIOT

XUMHUYECKUE CBOUCTBA

16.04.2025

18.04.2025

21.04.2025

23.04.2025

25.04.2025

bubmuoreka [JOK
https://m.edsoo.ru/1bc5cf80

bu6mmoreka [JOK
https://m.edsoo.ru/39c¢d21f1

bu6mmoreka [JOK
https://m.edsoo.ru/eal 38763

bubmuoreka [JOK
https://m.edsoo.ru/d1773e80

bubmuoreka [JOK




AMHHOKHCIIOT, UX
OHOJIOTHYECKOE
3HAYECHUE
amuHokuciiotr. Cunres
Y TUPOJIU3 TICTITHIOB

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

91

92

benku kak mpupoHbIe
MOJIUMEPBI; CTPYKTYPBI
OcIIKOB
XHUMHUYECKHE CBOMCTBA
0eIKOB

28.04.2025

30.04.2025

bu6mmoreka [JOK
https://m.eds00.ru/429e¢9899

bubmuoreka [JOK
https://m.edso00.ru/6237306d

93

94

95

A3zoTcoaepkaiue
reTepOLMKINYECKHE
COEIMHEHUS.
Hykneunossie
KHCJIOTBI: COCTaB,
CTPOECHHE U
Ouosoruyeckas pojb

[IpakTuueckas pabota
Ne 4. Pemenue
AKCIEPUMEHTAIIbHBIX
3aJ1a4 110 TeEME
"A3oTcoaepxaiime
OpraHUYECKUE
coeqnHeHus"

[TpakTuueckas pabota
Ne 5. Pemienue
3KCHepI/IMeHTaJ'H)HI)IX
3aJ1a4 10 TEME
"Pacmio3HaBanue

02.05.2025

05.05.2025

07.05.2025

bubmuoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

bubmuoreka [JOK
https://m.edsoo.ru/bde3fdf6




96

97

98

99

100

101

OpraHUYECKUX
coeqrHeHnn"

KontponbHas padota
110 TEME
"A3zoTcoaepxaiiue
OpraHUYECKUE
coeauHeHu"

OCHOBHBIE TOHATHUSA
XAMUH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHHUI U METObI
HX CUHTE3a —
MOJIMMEpU3aIus U
MMOJIMKOHIE€HC ALK

IInacTmaccel.
Yrrnmmzanus u
nepepadoTKa MIacTUKa

OnacToMepsl:
HATypaJbHbIN
CUHTETUYECKHE
Kayuyyku. Pe3una

BonokHna:
HaTypaJIbHBIE,
HCKYCCTBCHHBIE,
CUHTETUYECKUE.
ITonumepst
CHELNAaJIbHOTO
Ha3Ha4YCHUS

[TpakTruyeckas pabora

12.05.2025

14.05.2025

16.05.2025

19.05.2025

21.05.2025

22.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ce561bc7

bubmuoreka [JOK
https://m.edsoo.ru/7aa63ebd

bu6nmoreka [JOK
https://m.edsoo.ru/82242e0f

bu6mmoreka [IOK
https://m.edso00.ru/246103ec

bubmuoreka [JOK
https://m.edsoo.ru/5963a601

bubmuoreka [JOK




Ne 6. Pemenue
BKCHepI/IMeHTaJILHBIX
3aJ1a4 110 TeMe
"Pacrio3HaBanue
IUIACTMACC U BOJIOKOH"

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

102

O06001enue u
cucTeMaTu3aIus
M3y4YEHHOTO MaTepuaia
10 TEME
"BbICOKOMOIEK YIS PHBI
e coequueHusa"

23.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/6a22ble8

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoxka Kourpoabuble IIpakTHyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| CrpoeHue 3JIeKTPOHHBIX 000JI0YeK | 0 0 Bu6mumoteka LJOK
aTOMOB, KBaHTOBEIE YK CJIa 02.09.2024 = https://m.edsoo.ru/b4d9fffa
) Atom. CocTaB aTOMHBIX sIiep. | 0 0 bubnuoreka [{OK
Xumuyeckui aneMeHT. M30Tonsl 04.09.2024 | https://m.edsoo.ru/59¢c112ee
3 Knaccudukanus XuMuueckux | 0 0 bubnunoreka LIOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI) 06.09.2024  https://m.edsoo.ru/61294af9
4 Pacrnipenenenue 31€KTpOHOB 1O | 0 0 Bbu6moreka [JOK
ATOMHBIM OpOUTAIAM 09.09.2024 = https://m.edsoo.ru/f5f750fe
DJNIEKTPOHHBIE KOH(PUTYpaALlUKd aTOMOB
5 BHGMGETOB B OCHO;II)-IOI\?III:I)/I 1 0 0 bubmorexa HOK
. 11.09.2024 | https://m.edsoo.ru/8149¢846
BO30YXIEHHOM COCTOSIHUHT
OeKTPOHHbIE KOH(PUTypallii HOHOB. bubmmnoreka HOK
6 1 0 0
DIIEKTPOOTPULIATETLHOCTh 13.09.2024  https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Tepuonnueckas cucTeMa XUMHUYECKUX
7 anemenTtoB J[. 1. Menpeneena, cBsi3b C 1 0 0 brbmorexa OK
N . ’ 16.09.2024  https://m.edsoo.ru/16957¢01
COBPEMEHHOI Teopuel CTpoeHus
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB
g XUMHUYECKHUX DJIEMEHTOB 1 | 0 0 but6mmorekxa [IOK
00pa3yeMbIX UMU MTPOCTHIX U CIIOKHBIX 18.09.2024  https://m.edsoo.ru/f8468927

BEILECTB I10 TPyIIaM U Iepruogam




Cucremaruzanusa 1 0000meHne

bub6nmoreka [IOK

KOHIIEHTpanus"

? 3HAHUI 110 TEME 20.09.2024 = https://m.edsoo.ru/8fad2942
Buner xumnueckou ¢Bsa3u. MexaHu3MEl

10 00pa30oBaHMs KOBAJIEHTHOM CBSI3U. bubnmoreka [JOK
Bonoponnas cBsi3b. 23.09.2024  https://m.edsoo.ru/5a8072af
MexMOJIeKyJISIpHbIE B3AaMMOEHCTBUS
BaneHTHOCTD U BaJ€HTHBIE

1 BO3MOKHOCTH aTOMOB. CBSI3b bubnuorexa [{OK
3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C 25.09.2024  https://m.edsoo.ru/3d2ca093
UX TEOMETPUYECKUM CTPOECHUEM

12 [IpencraBiaeHust 0 KOMIUIEKCHBIX bubnunoreka LIOK
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa 27.09.2024  https://m.edsoo.ru/8c66bl2a
BemecTBa MOJIEKYIISIPHOTO U

13 HEMOJIEKYJISIPHOTO CTPOECHUs. THIIBI bubnnorexa [JOK
KPUCTAJUTMYECKUX PEIIETOK U 30.09.2024  https://m.edsoo.ru/e167635b
CBOMCTBA BEIIECTB
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

14 IIpencraBnenue 0 KOJIOUIHBIX Bubmiorexa IIOK

02.10.2024 |  https://m.edsoo.ru/da2¢70e4

pacTBopax
HcTrHHBIE paCTBOPHI: HACBILIEHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTD. bubmorexa HOK

04.10.2024  https://m.edsoo.ru/e9ccdd8d

Kpucramnoruapatsr

16 Crioco0OsI BEIpaXKCHHST KOHIIEHTPAIUN bubnuotexa [JOK
pacTBOpPOB 07.10.2024 = https://m.edsoo.ru/328e653a
Pemenue 3a1ad ¢ ucnoyib30BaHUEM

17 IMOHSATHUH "MaccoBas HOIA bubnunorexa LIOK
pacTBOpPEHHOTO BemiecTBa'", "MopHas 09.10.2024 = https://m.edsoo.ru/785e0ab4




18 Knaccudukanust 1 HOMEHKIIaTypa bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB 11.10.2024 | https://m.edsoo.ru/bf9e108d
19 CucreMmaru3anus 1 0000IIeHne bubnunorexa LIOK
3HAHUU 1O TeME 14.10.2024 = https://m.edsoo.ru/8d2c6a3a
KonTtponbsHas pabora o Temam
"Crpoenue atoma. Ilepnoanueckuit
20 3akoH u [lepuonnueckas cucrema bubmmoreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. 16.10.2024 = https://m.edsoo.ru/70a60aad
Mengeneena", "CTtpoeHue BeliecTBa.
MHoroo6pa3ue BemiecT"
Kiaccupukanuss XMMHUYECKUX PeaKIIHid
B HEOPraHUYECKON U OpPraHu4eCKON
)1 XUMHUHU. 3aKOH COXPaHEHUsI MacChl bubmmoreka [JOK
BEILIECTB; 3aKOH COXPAaHEHUS U 18.10.2024  https://m.edsoo.ru/6335cdd2
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKIUIX
TenoBbie 3¢ (HEKTH XUMUYECKUX
22 eakui. TepMoXuMHYECKue bubmmorera [TOK
P P 21.10.2024  hitps://m.edsoo.ru/d1db86da
YpaBHEHUSA
Brruucnenus mo ypaBHEHUSIM
. bubmuorexa [IOK
23 XUMUYECKHUX PEaKIni U
23.10.2024  https://m.edsoo.ru/87b13954
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XUMHUYECKOHN peakinu, e
24 3aBUCHUMOCTbH OT pa3 aKTOPOB.
BHCHUMOCTb OT Pa3IUM9HBIX (DAKTOPOB 75.10.2024
Karanus u kaTanu3aropsl
25 ['oMoreHHbIE U TE€TEPOreHHbIE PEeaKIIUU
P peartt 06.11.2024
26 [IpaxTuueckas padora Ne 1 o reme Bubmmorexa [IOK

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




"BiusiHue pa3nudHbIX GakTOpPOB HA 08.11.2024
CKOPOCTh XUMHUYECKOM peakiuu"

7 OO6paTtumbie U HEOOpATUMBbIE PEaKIUU. bubmmoreka [JOK
XUMHUYECKOE PAaBHOBECHUE 11.11.2024  https://m.edso0.ru/30952f9b
[IpakTuueckas padora Ne 2 o reme

)% "BrusiHue pa3nnyHbIX GaKTOPOB HA bubnmoreka [JOK
MOJI0KEHUE XUMHUUYECKOTO 13.11.2024  https://m.edsoo.ru/3bf34e17
paBHOBecuA"

DIIEKTPOTUTHIECKAS JUCCOIHAITHSI.
29 CubHbIE U clTa0ble AIEKTPOITUTHI bubmmorexa [TOK
' 15.11.2024  https://m.edsoo.ru/5f766bdf
CreneHp AMCCOLUALIUA
Honnoe npoussenenune Boasl. Cpena
30 BOJHBIX :CTBO oB. Boio OIIHI)II;I bubmorexa HOK
P POB- P 18.11.2024  https://m.eds0o.ru/3966ca89
nokazatenb (pH) pactBopa
I'unponus conent. Peakuuy,
31 MPOTEKAIOIME B PACTBOPAX bubmorexa HOK
P P P 20.11.2024  https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
[IpakTuueckas padbora Ne 3 o Teme
32 "XHUMHUECKHE PEAKIIUU B PACTBOPAX bubmorexa HOK
,P P P 22.11.2024  https://m.edsoo.ru/2e3daeb0
3JIEKTPOJIUTOB
OKHUCIATENTbHO-BOCCTAHOBUTEIHHBIC

33 eakuu. Baxuenime OKUCIUTENN U bubmorexa [IOK
P ) 25.11.2024  https://m.edso0o.ru/56226060
BOCCTAaHOBHUTEIHN

34 MeTto/1 371IeKTPOHHOTO (3JIEKTOHHO- bubmuorexa [IOK
MOHHOTr0) OanaHca 27.11.2024  https://m.edsoo.ru/fb691387

35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnuotexa [JOK
BEILIECTB 29.11.2024  https://m.eds00.ru/93fb97d2

36 Pemenue 3aay pa3nuaHbIX TUIIOB but6mmoreka [IOK




02.12.2024 @ https://m.edsoo.ru/5a859d16

37 Pemienue 3aiayd pa3iM4HbIX TUIIOB bubmmorexa [IOK

Adp 04.12.2024  https://m.edsoo.ru/5afa265d
CucremaTtu3zaius u 0000IIeHNE
38 3HaHUM 1Mo Teme "XuMHuyecKue bubmorexa HOK
" 06.12.2024  https://m.edsoo.ru/c161eb85
peakuuu

39 KoHTposbHas pabora 1o Teme bubnnoreka [JOK
"Xumuueckue peakquu” 09.12.2024  https://m.edsoo.ru/a8a0a930
[TonoxxeHne HEeMEeTauIoB B
[Tepuoanueckol cucTeMe XUMHUYECKUX

40 snemenToB 1. Y. Menaeneesa u buGmorexa HOK

T 8 11.12.2024  https://m.edsoo.ru/8ca2dcad
O0COOEHHOCTH CTPOEHHUS UX aTOMOB.
®u3nyeCKue CBOKMCTBA HEMETAJIIIOB
AnoTponusi HeMeTauIoB (Ha puMepe
41 KHCII0poa, cepsl, pocdopa u bubamorexa LOK
POAd, CEPHL, P 13.12.2024 | https://m.edsoo.ru/ef92¢91c
yriepoja)

4 Bognopon: nonyuenue, pusndeckue u bubmmnoreka [HOK
XHMHYECKHE CBOMCTBA. [ Mapu bl 16.12.2024 | https://m.edsoo.ru/0aa8f613
["asiorensl: HaxX0X/JIEHUE B IPUPOJIE,

43 CHoCoObI OTyYeHUs!, PU3NYECKUE U bubmmorexa LOK

1 . 18.12.2024 | https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOWCTBA
l'anorenoBonopoael. Baxxueiiiue
44 KHCIIOPOJICOIEpKAIINE COSTUHEHUS bubmorexa [TOK
P P 20.12.2024 | https://m.eds00.ru/6b3255¢6
raJOreHOB
JlabopaTopHbIle U IPOMBIILIICHHBIC

45 CHOCOOBI OJTYYEHHUS TaJIOTCHOB. bu6muoreka [JOK

[IpuMeHeHue rajJoreHoB u ux 23.12.2024  https://m.edsoo.ru/697 1aca4

COEeIUHEHUN




[TpakTuueckas padora Ne 4. Pemenue

46 JKCHEPUMEHTANILHBIX 3a4a4 II0 TEME bubmmorexa LOK
JECTEPNEN 8 25.12.2024  https:/m.edsoo.ru/8h26fecd
T"anmorensl
Kucnopon: nabopaTopHbie u
MIPOMBIIIICHHBIEC CITOCOOBI TIOJTYYCHHS,
47 bu3HYeCKre U XUMHUYECKUE CBOMCTBA bubmorexa HOK
’ 27.12.2024  https://m.edsoo.ru/c8abc36a
O3oH. [IpuMenenue kucnopozaa u
030Ha
bubnunoreka LIOK

48
OKCHIEL H IePOKCHAE! 10.01.2025  https://m.edsoo.ru/5¢8816a0

49 Pemienne 3a1a4 pa3InyHEIX TUIIOB bubmorexa HOK

AP 13.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKIEHUE B IPUPOJIE,
50 CH(I))0061)I HOJIIl eHUs q]f)nslz/lqﬂecxne u bubmorexa HOK
Vi . 15.01.2025 @ https://m.edsoo.ru/46afac16
XHMHYECKHE CBOMCTBA
bu6nunorexa LIOK
1

> Ceposonopon, cysbduet 17.01.2025 | https://m.edsoo.ru/7¢875999
Kucnoposcoaepxaiiue coeMHEHUS

52 cephl gcoﬁeJII{HI;CTEI CBOICTB CEpHOMU bubmmorera [OK

phL P 20.01.2025  https://m.edsoo.ru/8cfa2548
KHUCJIOTBI
[TpakTuueckast paborta Ne 5. Pemenue

53 JKCIIEPUMEHTAIIBHEIX 3a]1a4 110 TEME bubmmorexa TIOK

" P . ,2,1 22.01.2025 | https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEHUs
A30T: HAXOXKJACHUE B IPUPOJIC,

54 CIoCcOObI OJTydeHUsI, PU3UUECKHE U bubnmnoreka [JOK
XHMHYECKHE CBOMCTBA. AMMHAK, 24.01.2025 | https://m.edsoo.ru/badd2255
HUTPHUIBI

55 Kucnoponacoaepkamue coeluHEHHS bubmmoreka [JOK




azoTa. OcCOOEHHOCTH CBOMCTB a30THOM 27.01.2025  https://m.edsoo.ru/e2965afe
KHCIIOTHI

56 [IpuMeHeHue a30Ta U ero COeAMHEHU M. bubmmoreka [JOK
A3oTHBIE yi0OpeHus 29.01.2025 @ https://m.edso0o.ru/129f5059
docdop: HaAXOKAESHUE B IPUPO/IE,

CHOCcOOBI OTyYeHUs, PUIUIECKUE U Bu6mumoteka [JOK
57 .
XUMH4YecKue cBoiicTBa. Dochuapt u 31.01.2025 @ https://m.edsoo.ru/9a6b43ec
dbochun
Oxcunpl dhocdopa,
58 docho c(cl))neq)mgmne kucnotel. Conu bubmmorexa [IOK
P . P ' 03.02.2025 = https://m.edsoo.ru/c7a2d429
dbocdopHOIi KHCITOTHI

59 [Tpumenenue pochopa u ero bubnnorexa [JOK
coenuHeHnil. DocdopHbIe yI0OpeHUS 05.02.2025  https://m.edsoo.ru/a218070a
[Tpaktuyeckas padora Ne 6. Pemenue

60 9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME brbmmorexa [TOK
" P A " 07.02.2025  https://m.edsoo.ru/8175ac3f

A3oT u pochop U ux coenuHEHUs
Yriiepo: HaxoXKJIEHUE B IIPUPOJIE,

61 AJUIOTPOITHBIE MOAU(PUKAIIIY; bubmuorexa [IOK
dbuznyecKkue 1 XuMHUYEeCKHe CBONCTBA, 10.02.2025  https://m.edsoo.ru/1eb19f%e
pPUMEHEHUE
Oxcup yriepoga(Il), okcug

62 e OZ;(I\I;) (OJ'I)bHaSI KHUCJIOTa U €€ brbmorexa [OK
yriep 26 12.02.2025  https://m.edsoo.ru/dba58adf
coJu

63 Pemenue 3amayu pa3auvaHBIX THIIOB bubmmorexa [IOK

Aatp 14.02.2025  https://m.eds00.ru/6029b609
KpeMmuuii: HaxoxeHue B IPUPOJIE,
64 050006131 MIOJIy4EHHUS (I)I/ISI/IEC(I:)KI/IG u bubnrorexa LHOK
YA ’ 17.02.2025 | https://m.edsoo.ru/143558ab

XAUMHUYECKUE CBOMCTBA




65 Oxkcua kpemaus(IV), kpemaneBas bubnmnoreka HOK
KHCJIOTa, CUIIMKATHI 19.02.2025 | https://m.edsoo.ru/3170e7b1
[IpumeHneHne KpeMHHS U €T0 bubmmoreka [JOK

66 coenuHeHUi. CTEKII0, €To MoJydeHue, https://m.edsoo.ru/393cdacO

21.02.2025
BHUJBI CTEKJIa https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuuHbIX TUIIOB bubmorexa [IOK
P 24.02.2025 | https://m.edso0o.ru/b624£801

68 Cucremaru3anus 1 0000IICHUE bubnuoreka [{OK
3HaHu# no teme "Hemerambr" 26.02.2025 | https://m.edsoo.ru/6e864db5

69 KonTponbhas pabota no teme bubmmoreka [JOK
"HemeTamnr" 28.02.2025  https://m.edsoo.ru/d0484c76

70 AHanu3 pe3ynbTaToB KOHTPOJIbHON Bbu6moreka [JOK
paboThl, KOPPEKITUs OMHUOOK 03.03.2025  https://m.edsoo.ru/2b7e¢9510
[TonokeHre METAIJIOB B
[Teproauveckoii CUCTEME XUMHUYECKHIX

71 aneMeHTOB. OCOOEHHOCTH CTPOEHUS bubmorexa HOK

' P 05.03.2025 = https://m.edsoo.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue ¢puznueckre cBOCTBa
72 MeTaJoB. [IpuMeHeHre MeTamioB B bubmmorera [OK
P 07.03.2025  https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
CmuaBsl MetasuioB. Kopposust bubnmnoreka [JOK

73
METaJIOB 12.03.2025 | https://m.edsoo.ru/42b872¢3

74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK

e3P 14.03.2025  https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKUHN Pl HAPSKEHHUN
75 MeTauioB. OOIIHE CIOCOOBI bubmorexa HOK
) 17.03.2025 @ https://m.edsoo.ru/94eb377a

IMOJIYYCHHA MCTAJIJIOB




OO6mas xapakTepucTuka MmeTayioB [A-
rpymusl llepruoauyeckoi cucrteMsl
XUMUYECKHX ieMeHTOB. Harpuii n

bub6nmoreka [IOK

76 KaJIMii: oJy4yeHue, pusnueckue u 19.03.2025  https://m.edsoo.ru/e12¢26b3
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN
OO0m1as XxapakTepUCTUKa METAILIOB
ITA-rpynns! [lepnoanyueckoit cucTeMsl

77 XUMHYECKHUX DJIEMEHTOB. Maruuii u bubnuorexa [{OK
KaJbIUI: TIONy4YeHue, (PU3NIecKue u 21.03.2025  https://m.edsoo.ru/7¢c3e49c0
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTHIX BEIIECTB U UX COCTUHEHUIN

73 JKEcTKOCTh BOJBI U CITOCOOBI €& bubnuoreka [{OK
YCTpaHEHHUS 31.03.2025  https://m.edsoo.ru/c74bfae9

79 AntoMuHUHR: Iony4yeHue, pusndeckue bubnmnorexa [JOK
U XMMUYECKUE CBOMCTBA, IPUMEHEHUE 02.04.2025  https://m.edsoo.ru/0e79b266
AMdoTepHbIe cBOMCTBA OKCHIA U

20 TUIPOKCHUIA ATTFOMUHHS, bu6mmoreka IIOK
TUAPOKCOKOMIUIEKCHI aTFOMUHMS, UX 04.04.2025  https://m.edsoo.ru/5d12d318
IpUMEHEeHHe

81 Pemenne 3ana4d pa3nu4HbIX TUIOB 07.04.2025
[TpakTuueckast paborta Ne 7. Pemenue

82 JKCIIEpUMEHTAIBHBIX 3a/1a4 110 TEME bubmmorexa LIOK

09.04.2025 | https://m.edsoo.ru/27a4af43

"Meraubl TJIaBHBIX OArpymm”
OO11ast XxapakTepUCTHKA METAJIIIOB

23 no6ouHbIX noarpymi (b-rpymm) bubmuoteka [IOK
[Tepuoanyueckoil cuCTeMbl 11.04.2025  https://m.edsoo.ru/610d7431

XUMHUYCCKHUX 3JICMCHTOB




dusnyeckue U XUMUYECKHE CBOMCTBA

84 XpoMa U ero COeIMHEHUMN, X bubmorexa HOK
P A ’ 14.04.2025 @ https://m.edsoo.ru/991 1bef3
MPUMEHCHUE
Baxnelve coeMHeHUs Mapratiia.
85 [Iepmanranar Kajausi, €ro bubmorexa [IOK
P g 16.04.2025  https://m.eds00.ru/039d69c8
OKHUCJIUTENLHBIE CBOMCTBA
duznyeckre 1 XMMHUYECKHE CBOMCTBA
86 Jkenesa u ero coenunenuii. [lonydyenue bubmorexa [IOK
8 ' i 18.04.2025  https://m.edsoo.ru/1b7f8741
Y IPUMEHEHUE CIUTABOB JKelle3a
duznyeckre 1 XMMHUYECKHE CBOMICTBA
87 MeOu U €€ COCAUHECHUM, MX bubmorexa [IOK
g A ' 21.04.2025  https:/m.edsoo.ru/2bc0fO54
IPUMCHCHUE
duznyeckre 1 XMMHUYECKHE CBOMCTBA
28 LIMHKA ¥ €T0 COCIMHEHUH, UX bubnuoreka [IOK
IIpUMeHEeHne. [ HIPOKCOKOMILIEKCHI 23.04.2025  https://m.edsoo.ru/blf2beal
[IUHKA
[Tpaktuyeckas padora Ne 8. Pemenue
89 AKCIIEPUMEHTAIBHBIX 3274 110 TEME bubmorexa HOK
p A 25.04.2025  https://m.edsoo.ru/a6e352ea
"MeTasisl TOOOUHBIX OArpymm”
90 Pemenne 3amad pa3nuyHBIX TUIIOB bubnmorexa OK
AaTp 28.04.2025  https://m.edsoo.ru/a8b83d83
O00011eHNe U CUCTEMATU3 AL
91 W3YYEHHOI'0 MaTepurana I1o TeMe bubmmorexa TIOK
| ye " p 30.04.2025  https://m.edsoo.ru/e91fe975
Mertamnisl
9 KonTponbhas pabota no teme bubmuorexa [IOK
"Mertamier" 02.05.2025 = https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON bubmuoteka [IOK
paboThI, KOPPEKIIUS OIHUOOK 05.05.2025  https://m.edsoo.ru/9ebff2fd




Ponp xuMun B o0ecieyeHun

04 YCTOMUYMBOIO Pa3BUTHUS YEIIOBEUECTBA. | bubmuoreka [JOK
[TonsiTHE O HAyYHBIX METOIAX 07.05.2025 | https://m.edsoo.ru/080fe1f0
MCCJICIOBAHMS BEIIECTB
HayuHble MpUHIUIIBI OpraHU3aluu

05 XUMHYECKOTO MPOU3BOJICTBA. | bubnmnoreka HOK
[IpombIinIeHHBIE CITOCOOBI MOTYYEHUS 12.05.2025  https://m.edsoo.ru/2e45a44f
Ba)KHEUIIINX BEIIECTB
XUMHUYECKOe 3arpsi3HeHUe

96 OKPY’KaroIlle Cpelibl U €ro 1 bubmorexa HOK

by Hen eped 14.05.2025  https://m.edsoo.ru/9f11bf51
MOCIIEACTBUS

97 XUMHUS U 3J0pPOBBE UEIOBEKA. | Bu6mmoteka [JOK
JlekapcTBeHHBIE Cpe/ICTBA 16.05.2025  https://m.edsoo.ru/a6552721
Xumus nuny. Posb XxumMuu B bubnuoreka [IOK

98 . 1
o0ecreyeHny MUIIeBol Oe30MacHOCTH 19.05.2025  https://m.edsoo.ru/1f7b5Sbd2
Kocmernueckue u napdromepHbie bubmuoreka [IOK

99 1
cpencrtsa. beitoBas xumus 20.05.2025 | https://m.edsoo.ru/da42d5a9
XuMHS B CTPOUTENLCTBE. BaskHenmne

100 CTPOUTEIILHBIE U KOHCT MOHHBIE 1 bbmmorexa [TOK

P Pyt 21.05.2025  https://m.edsoo.ru/61e69003
MaTepuabl
XuMUS B CEICKOM XO35MCTBE.
101 Oprannyeckue 1 MUHEPaJIbHbIE 1 brbmorexa OK
P P 22.05.2025  https:/m.edsoo.ru/fd39587d
yao0peHust

102 CucremMarusanus 1 00001IeHNe 1 bubnunorexa LIOK

3HAHUU 1O TEME 23.05.2025  https://m.edsoo.ru/db979¢70
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* Xumus, 11 kmacc/ T'abpuensua O.C., Octpoymon W.I'., Cnaakos C.A., JIEBkun
A.H., Akiimoneproe odmiectBo «M3narenbctBo «IIpocBerienue»

* Xumms, 10 wmacc/ TI'abpuenssa O.C., OctpoymoB W.I'., CmamkoB C.A.,

AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

METOJIUYECKUE MATEPHUAJIbBI JIJVIS1I YUYUTEJIS

YMK «Xummus. 10 KJ1acc. VYrinyOnéHubIit YPOBEHbY
1. Xumus. 10 kmacc. Yueonuk: yray0. yposens (aBtopel O. C. [N'abpuensH,
nr. OcTpoyMOB, C. A. Cnankos).
2. Meroanueckoe IMOCOOME JUId YYUTENs K 3aBEpLIEHHOW NPEeIMETHON
muauu yuyeonukoB O. C. I'aGpuensa u ap. «Xumus. 10 kimacey, «Xumus. 11
Kiaccey. Yrny0 néunsii ypoeHb (aBTopsl O. C. IN'abpuenss, U. I'. Octpoymos,
C.A. Cnagkos).

3. Meroauueckue moypouHble pexoMeHmauuu. 10 xkmacc. YrayOnéHHbBIN
ypoBeHb (aBTophl O. C. I'abpuensn, U. I'. Octpoymos, A. H. JIéskun, C. A.
Cnankos).

YMK «XuMuUs. 11 KJ1acc. YrnyO6néuubiit YPOBEHB)
1. Xumus. 11 knace. YueOnuk: yriay0. ypoBenb (aBTopsl O. C. 'abpuensn, U.I'.
Octpoymog, A.H. JIéskun, C.A. Cnaakos).

2. Meroaunueckoe mocoOue A y4yuTens K 3aBepUIEHHON MPEAMETHON JIMHUU
yueonukoB O. C. I'abpuensna u ap. «Xumus. 10 kmace», «Xumus. 11 kmacey.
VYriny6 néunsiii ypoens (aBTopbl O. C. I'abpuensan, U. I'. Octpoymos, C. A.
Cnankos).

3. Mertoauyeckue moypouHble pekoMeHmanuu. 11 xmacc. YrimyOn€HHBIM
ypoBeHb (aBTopsl O. C. I'abpuensan, U. I'. Octpoymos, A. H. JI€skun, C. A.

Cnankos).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
NUHTEPHET

Ennnas xommekuuss mugpoBbix oOpazoBaTenbHbIX pecypcoB (EK LIOP) —
http://school-collection.edu.ru. Comepkut pazHooOpa3Hbie yueOHbIe MaTEPHUATIBI
B JJIEKTPOHHOU (POpME — JOKYMEHTHI, IPE3EHTALUHU, HJIEKTPOHHbBIC TaOJIUIIbL,
BUJICO(PpAarMeHTHI, aHUMAIIMOHHBIC POTUKU u ap.
bubmuorexka  uudpoBoro - obpazoBarenbHoro  konrenta  (LJOK) —
https://lesson.edu.ru/ CoaepKUT KOJUICKIUIO OHJIAWH-YPOKOB MO H3y4aeMbIM
TeMaM U paszieiaM Kypca XuMUHU

BupryanbHble n1abopaTOpHble U TpakTU4Yeckue paboThl Ha YriayOJIeHHOM

YpOBHE cpeaHero oomiero oopazoBanus https://content.edsoo.ru/lab/

®doxchopa.Yueonuk. https://foxford.ru/wiki MHTEpHET-3HIMKIIONEAUS IO

IIKOJIBHBIM IIpCAMCTaM OT OHJIAMH-IIIKOJIBI «q)OKC(bOpI[».



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 275152970271060640478711546600023288287568428808
Bnageney CopokuHa AHacTacua denoposHa

OeicTevTened C 24.10.2024 no 24.10.2025



http://www.tcpdf.org

		2025-03-28T10:13:28+0500




