MHHHCTEPCTBO IMPOCBEMWEHHSI POCCHHCKON ®EJEPAIIMH
Muunncreperso obpazopanus Kpacunosipexoro kpas
Vupasaenue odpazopanusi aimunncrpanny bupuitocekoro paiiona

MBOY "Hosodupniaocckas COUL"

COI''TACOBAHO YTBEPKJEHO
Pykosorens [HIMO Jlupextop /)
7 /' C.B. bakenona (/ ST W.H.Ipyauuxosa
IMparokon Ne Ipikas Ne 66 &
or «22 » apryera 2024r, or«23 » asrycra 2024r,

\

PABOYASI TPOI'PAMMA
(1D 5212474)

yuebnoro npeavera «Xumus. YriaydaeHHblil YPOBCHb»

Juis obyHaiouxes 10 =11 kmaccos

¢.Hopodupuaiocen: 2024



HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma Mo XMMUK Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepamumny, TpeOOBaHUN K pe3yjabTaTaM OCBOCHHS
benepanbHOM o0pa3oBaTebHOM porpamMMbl CpeIHEro o011ero
obpazopanusa(POII COO), npeacraBieHHbIX B DeaepalbHOM TOCYIapCTBEHHOM
oOpazoBatenpbHoM cTanaapre COO, c¢ yuérom KoHuenuuu mpenogaBaHus
ydyeOHOro mpeamera «XuUMHsS» B 00pa3oBaTeIbHBIX opraHuzaiusx Poccuiickoit
deneparuy, peaTU3yIONIUX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPaMMbI, U
OCHOBHBIX TonoxkeHnd «Crparerum pasBuTHs BocnuTaHus B Poccuiickoin
Oenepanuun Ha nepuon a0 2025 roga» (Pacnopstbxkenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIIIYOJIEHHOTO HW3Y4YE€HHUsS 3aHMMAET BaXHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpa3oBaHus ywamuxcs 10-11 kiaccos.
N3ydyenue mnpeamera, pealuzyeMoe B YCIOBUAX JU(PPEpeHIInpOBAHHOTO,
npodUIbHOrO OO0y4YeHHs, MPHU3BAHO OOECHeYnTh OOIIE00Pa3OBATEIBbHYIO H
OOILEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO ISt
aJanTaiyy UX K ObICTPO MEHSIONIMMCS YCIOBUSM U3HHU B COLIUYME, a TAKXKe IS
MPOJOJDKEHUSI OOYYEeHHsI B OpPraHMU3alusaX MpPOPEeCcCHOHAIBHOIO 00pa3OBaHHUs, B
KOTOPBIX XUMUS SIBISIETCS OAHON U3 MPUOPUTETHBIX TUCIIUIUINH.

B mporpamme 1o XuMHUM Ha3HaueHUE MpeaMeTa «XUMHUS» MOIydaeT
NOJIPOOHYI0 ~ MHTEPIIPETAIMI0O B COOTBETCTBUM C  OCHOBOIIOJIATAIOIIUMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€J€H, CONEpIKaHWs,
pe3yabTaToB OOYy4YeHUsT U TpPeOOBAaHUN K YPOBHIO TMOJTOTOBKHU BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBJISIFOTCSI CIICYIOIKME BBIMOJHSIEMbIE MPOrpaMMON IO
XUMUH (PYHKITAN:

e UH(OPMAIMOHHO-METOANYECKAs], peajau3alus KOTOpol oOecreynBaeT
MOJIyYEHHE TMPEICTABICHUS O LESAX, COJIEp)KaHUHM, OOILIeH cTpaTeruu
oOydeHMsI, BOCIIUTAHUS U Pa3BUTHs 00YJarOIINXCsl CPEICTBAMU MIPEIMETA,
M3y4aeMOro B paMKax KOHKPETHOTO MpohuIs;

e OpPraHU3aLMOHHO-TLIAHUPYIOIIAs, KOTOpas IpeayCMaTpPUBAET
OIpE/ENICHUE: TPUHLHUIIOB CTPYKTYPUPOBAHMS M TOCIEAO0BATEIbHOCTH
M3y4eHUsI y4eOHOro Marepualia, KOJIMYECTBEHHBIX U KaYECTBEHHBIX €r0
XapaKTepUCTUK; TMOIXOJ0B K (HOPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJSI M OUEHKH 00Opa3oBaTENbHBIX JOCTUKEHUN OO0y4aroluxcs B
pamMKax WTOTOBOM aTTecTaluu B (QopMe EeIUHOTO TOCYAapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma aJig yriayOn€HHOTO U3y4EeHUs] XUMUM:



e YCTaHaBJMBACT WHBAPUAHTHOE MPEIMETHOE COJepKaHue, 00s3aTenbHOe
JUIA WU3y4eHUs B paMKax OTAEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacrnpefeleHie M CTPYKTypUpOBaHUE €ro 1o KiaccaMm, OCHOBHBIM
cofiepKaTelIbHbIM JIMHUSM/pa3ziesiaM Kypca;

e JAET NMPHUMEPHOE pACIpeAesieHHEe YYEOHOrO0 BPEMEHH, PEKOMEH]IyEeMOIo
JUISL U3y4EHUS OTAEIIbHBIX TEM;

e IIpelyaraeT MPUMEPHYIO IOCJIENOBATEIbHOCTh H3Y4YEHHUS Y4eOHOro
Mareprajia ¢ y4€ToM JIOTMKH MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U
MEXXIPEAMETHBIX CBSI3EH;

e JTAET METOJMWYECKYI0 MHTEPHPETALHIO LIeJiel U 3ajja4 U3y4yeHus MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
CpeaHero oOmero o0pa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTHKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOCHMSI OCHOBHOM 00pa3oBaTeilbHOMU
MIPOTPaMMBbI CpeaHEero o011ero oOpa3oBaHUs (JINYHOCTHBIX,
MeTanpeIMETHbIX, MPEIMETHBIX), a TakXke C Y4€TOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEeNbHBIX JCUCTBUNA  OOydalolIerocss IO  OCBOCHHUIO
COJIEp’KaHUsI IPEIMETA.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IIPOrpaMMeE II0 XWUMHH IPEIyCMOTpPEHA
MIPEEMCTBEHHOCTh € OOYYE€HHMEM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusa. 3a TpeleNaMyd YCTAHOBJEHHON HIporpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAEp)KAHMS Yy4eOHOro Npeamera
«Xumus» OCTaéTcsi BO3MOXKHOCTH BbIOOpa €ro BapUaTHBHOW COCTABJISIOIICH,
KOTOpasi JIOJKHA OIPEAENATHCS B COOTBETCTBHM C HANPABIEHUEM KOHKPETHOTO
npodusns o0ydeHus.

B coorBerctBuM ¢ koHuentyaubHbiMU nosnoxeHusmu PIrOC COO o
Ha3HAYEHUU TIPEeJAMETOB 0a30BOro M yYriyOJEHHOTO YpOBHEH B CHCTEME
muddepeHmpoBaHHOTO 00y4YeHUsT HA YPOBHE CpeaHEro oOImiero oOpa3oBaHMUS
XMUMHSI Ha YpOBHE YIIyONEHHOrO M3yUEHHUs HampaBiIeH Ha pealn3aluio
PEEMCTBEHHOCTH €  MOCIEAYIONIMM  3TarioM  MOJYYEHHS ~ XUMHYECKOTO
o0pa3oBaHus B paMKax M3y4EHHsS CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alMIX CPeHEro MpodeccCuOHAIbHOIO
oOpa3oBaHus. B 3Toil cBf3M wH3yyeHUEe npeaMera «XUMHUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue W  YIUIYOJEHUE TEOPETUYECKOW U
IPaKTUYECKON MOArOTOBKM OOYYaroLUXCsl, BBIOPABIINX ONpPENEAEHHBIN TPOPUIb
00y4eHHsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIOIIEr0 MOJYYeHUS] XUMUYECKOTO
o0Opa3oBaHus B opraHu3anusx npodeccuonaibHoro oopasopanus. Hapsay ¢ atum,
B cBere TpeboBanuit PI'OC COO K miIaHUpyeMbIM pe3yJbTaTaM OCBOEHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETro o0IIero o0pa3oBaHUs
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPHUEHTHPOBAHO TaKK€ Ha pElIeHHe 3a]ay



BOCIUTAHUS U COLIMAJIILHOTO Pa3BUTHUSL 00ydarouuxcs, Ha (OpMUPOBAHHE Y HUX
OOIIEUHTENIEKTYaJIbHBIX YMEHUH, YMEHUH palMOHaJIM3aluu y4eOHOro Tpynaa u
00O0OIIEHHBIX CIOCOOOB  JIESITEIBHOCTH, UMEIOIIUX  MEKIUCIUILTMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocTaBisiomuMu npeameTa «XUMHUsS» Ha YPOBHE YIUIYOJIEHHOTO H3Yy4YEHUS
ABJIAIOTCS  yriiyOsn€HHble Kypchl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas Xxumus». [Ipu onpeneneHun MoaXo10B K 0TOOpY U CTPYKTYpPHOM
OpraHM3allMy COJIEpPX aHUS STUX KYpCOB B MpPOTrpaMMe MO XUMHUU 32 OCHOBY
npusaTel TonokeHuss GI'OC COO o paznuyusx 0a3o0BOro M yriryOJIEHHOTO
YPOBHEU U3Y4YEHHUS IIpEAMETA.

OcHoBy copepkanust KypcoB «Opranuueckas xumusi» U «OOmas u
HEOpPraHWYeCcKasi XUMHS» COCTaBSIET COBOKYMHOCTh MPEAMETHBIX 3HAaHUM U
YMEHHH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs NpeaMera. JTa CUCTEMa
3HAHMI TIOJMy4aeT OINpEAEIEHHOE TEOPETUYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOUTH  CYIIECTBEHHO OOJbIIMI  00BbEM  (PAKTOIOTHYECKOTO
Martepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4€HHUs MpeaMera obecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEIMYEHUs OOBEMA 3HAHUW O XHUMHUYECKUX
AJIEMEHTaX U CBOMCTBAaX MX COEIMHEHUN Ha OCHOBE PACHIMpPEHUs U YriyOJeHHs
MPEICTABICHUA O CTPOCHHM BEUIECTBA, XMMHUYECKON CBA3M M 3aKOHOMEPHOCTAX
POTEKaHMs peaklUid, pacCMaTPUBAEMbIX C TOYKH 3pEHUS] XUMUYECKOW KMHETHUKU
U TEpMOIMHAMUKH. HM3yueHune mnepuoandeckoro 3akoHa u llepuogmueckoi
CUCTEMbl  XHMMYECKHX  DJIEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKHUX IPEICTABICHUSIX O CTPOCHUHM aroMma. XHUMHUYEcKasl CBS3b
OOBSACHAETCA C TOYKH 3PEHUSI DHEPreTUUECKUX U3MEHEHUN Npu €€ 00pa3oBaHUU U
pa3pylIeHUH, a TaKXKe ¢ TOYKU 3pEHUsS MEXaHHW3MOB e€ oOpaszoBanus. M3yuenue
TUIIOB ~ peakuui  JomoiHseTcs  (GOpMHUpPOBAHMEM  MpPEACTaBICHUM 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AJIEKTPOIU3€E PACILIABOB U PACTBOPOB BELIECTB.
B Kypce opraHM4eckoll XMMHUHW MNpPU PACCMOTPEHHH PEAKUUOHHOM CIIOCOOHOCTH
COEIMHEHUMN yJensieTcsi 0co00e BHUMaHUE BOMpocaM 00 AJIEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAX PEAKLUM.

Oco0oe 3HaueHWEe HMEET TO, YTO Ha COAEpPKAHHE KYpCOB XHUMHHU
yrayOnEHHOr0 ypOBHS U3yYEHUs ISl KJIIAaCCOB ONPENeaEHHOr0 Npoduiis (rI1aBHBIM
o0pa3oM Ha HX CTPYKTYpy M XapakTep JOMOJHEHHM K oOIeld cucreme
OPEIMETHBIX 3HAHUN) OKa3bIBAIOT BIMSHUE CMEXKHBIE NMPEAMETHI. Tak, Hampumep,
B COJICpKAHUM TPEIMETa JJIsl KJIACCOB XMMHUKO-(PU3HMYECKOro Mpoduis OO0bIIoe
3HaueHUE OyAyT MMETh AJIEMEHTHl ydeOHOro Marepuaia mno obmed xumun. [Ipu
U3YYEHUM TMpeIMeTa B JAaHHOM Ciy4yae akleHT OyAeT ciAellaH Ha OOLIHOCTb
METOJIOB MO3HAHHUS, OOIIIHOCTh 3aKOHOB U TEOPUM B XMMHUHU U B (DU3UKE: aTOMHO-
MOJIEKYJISipHasi Teopusi (MOJIEKYISIpHasi TeOpUsi B (PU3UKE), 3aKOHBI COXPAHEHUS



MacChl M DHEPIrHM, 3aKOHbl TEPMOJIWHAMHUKH, 3JIEKTPOJU3a, MPEACTABICHUS O
CTPOECHHHU BELIECTB U IPYTOE.

B TO e BpeMs B COIEpXKaHWM IMpeaMera Uil KIJIAcCOB XUMHUKO-
OMOJIOrMYecKOro npoduis OOJbIIUN YyAENbHbII Bec OyneT MMETh OpraHuYecKas
xumus. B 3ToM  chmywae  mpenocTaBisieTcss  BO3MOXKHOCTH it Oojee
OOCTOATENBHOIO ~ PACCMOTPEHUS] XMMHUYECKOM  OpraHu3alMy  KJIETKH  Kak
OMOJIOrMYECKOM CHCTEMBbl, B COCTaB KOTOpPOW BXOHAT, K MpHUMEpY, TakKue
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIUIbI, OENKH, YIJIEBOABI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. IIpy 3TOM 3HaHMS O COCTaBE€ M CBOMCTBAaX NPEACTABUTEIIECH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIY)KAT OCHOBOW I H3yYCHHS
CYLIHOCTH MPOLIECCOB (DOTOCHHTE3A, NbIXaHUs, TUIIEBAPCHHUS.

B mnnane ¢opMupoBaHHs OCHOB HAy4yHOTO MHUPOBO33PEHHS, OCBOCHUS
OOIIEHAYYHBIX METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTr0 MPUMEHEHUSI HAYUHbIX
3HaHUW H3ydeHue mpeaMera «XUMHUS» Ha YriyOJ€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBA3SX C Y4YEOHBIMH MpEAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHhIX obnacteil «EcTtecTBeHHO-Hay4yHBIE TpeaMeThl», «Martematuka u
uHpopmaTrka» 1 «Pycckuii sI3bIK U TUTEpATypar.

[Ipyu wn3ydyeHun yuyeOHOro mnpeaMera «XuUMHUS» HAa YIJIyOJIEHHOM YpOBHE
Tak)Xe, Kak Ha YPOBHE OCHOBHOI'O U CpeJHero oomiero oopasoBanus (Ha 6a30BOM
YpPOBHE), 3a7aueil MEepBOCTEIIEHHOW 3HaYMMOCTU SIBISIETCS (DOPMHPOBAHHUE OCHOB
HAyKd XUMHUU Kak oO0JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPaKTUYECKON
NEATEIIbHOCTU Y€JIOBEKA U OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYphl. Pemenue
TOM 3aJaud Ha YriayOJIEHHOM YpOBHE W3Y4YeHHs] NpeaMeTa MpeArosiaraer
pean3alUIo TAKUX LEJIEH, KaK:

e (opMupOBaHHE TMpPEJICTaBICHUI: O MaTepuaJbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUW IPUPOIBI, O MECTE XUMHUHU B
CHCTEME €CTECTBEHHBIX HAyK U €€ Beaylled poilu B oOecreueHuu
YCTOMYMBOIO  pa3BUTUS  YEJIOBEYECTBA: B  PEIICHHH  MPoOJeM
HKOJIOTMYECKOM, IHEPreTUYECKON U MUILEBON O€30MacCHOCTH, B Pa3BUTUU
MEJIULMHBI, CO3JaHUN HOBBIX MATEPUAJIOB, HOBBIX HCTOYHUKOB DHEPTUH, B
o0ecreyeHnu palMoOHAIBHOTO MPUPOIOIOIb30BaHus, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJIbTYpbl YEJIOBEKA, a TAKKE HKOJIOTHYECKU
000OCHOBaHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO U IIPUPOJHON Cpee;

e OCBOCHME CHUCTEMBl 3HAHUM, JISKAIIUX B OCHOBE XMMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA: QyHIAMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPUM XUMHH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOGHHHM BEUIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIDHOM,  HaAMOJEKYJISPHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUs XUMHUYECKMX PEaKLHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAaX U JAUCIEPCHBIX CUCTEMaX, 00 00IIMX
HaY4YHBIX IPUHLHUIAX XUMHUYECKOTO TPOU3BO/ICTBA;

dhopmupoBaHue y oOydJaronuxcs OCO3HaHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHUN JUIsi OOBSICHEHUS
KJIFOUEBBIX UJIEW U MPOOJIEM COBPEMEHHOW XWUMHH, JJISI OOBSCHEHUS U
MIPOTHO3UPOBAHUS SBICHUN, UMEIOLIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBSI3aHHBIX C XUMHUEH, TPOrHO3UPOBAHMSI,
aHAJIN3a U OLIEHKH C ITO3ULAIN DKOJIOTHYECKON O0€30MacHOCTH ITOCJIEACTBUN
OBITOBOM M TPOW3BOJCTBEHHOW NEATEILHOCTH YEJOBEKAa, CBS3aHHOU C
XUMUYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAHUEM U  IepepaboTKOM
BEILIECTB;

yrayOJeHue  TPENCTaBICHWM O  HAyYHBIX  METOAaxX  IO3HAHWS,
HEOOXOJIMMBIX JUIsl MPUOOPETeHHs] YMEHUN OpPUEHTHPOBATHCA B MHpE
BEIIECTB U OOBACHEHUS XUMHUECKUX SIBJICHUM, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON NEATEIbHOCTU U MIOBCEAHEBHOM KU3HMU.

B mnnane pcaim3anin IICPBOOUCPCAHBIX BOCIIMTATCIIBHBIX MW PA3BHBAIOIINX

(GyHKIUN 1IEJOCTHOM CUCTEMBI CPEIHEro oOIero oOpa3oBaHUsl MPU U3YyYECHUU
npenMera «XUMHUS» Ha YIUIYOJIEHHOM  ypOBHE OCOOYI0  aKTyalbHOCTb
NPUOOPETAIOT TAKUE LENH U 3a/1a4U, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBICHUH TIPUPOIBI,
YBOKEHUS K TMPOIECCY TBOPUECTBA B O0JACTH TEOPETHUYECCKUX U
NPUKJIATHBIX HWCCICIOBAaHUN B XUMHH, (HOPMHUPOBAHHUE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAllMM K OOYYCHHIO W IIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W  CaMOBOCIIUTAHWUIO  HAa  OCHOBE  YCBOCHUS
00IIIeYeTOBEYECKUX [IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYCCKHX
criocoOHOCTel oOO0ydJarmmxcs, (OPMHUpPOBAHWUE Y HHUX CO3HATEIHLHOTO
OTHOIIIEHUSI K CaMOOOPa30BaHUIO W HEMPEPHIBHOMY OOpPa30BAHHIO KaK
YCIIOBUIO YCTICTITHON MPpo¢heCCHOHATBHON M 0OIIECTBEHHOU JCATEIBHOCTH,
OTBETCTBEHHOTO OTHOIICHHWSI K CBOEMY 3J0pPOBBI0 M MOTPEOHOCTH B
3I0pOBOM 00pa3e *KU3HH;

dbopMupoBaHHUE YMEHHH W HABBIKOB Pa3yMHOI'O IPHUPOJIONOIL30BAHMS,
Pa3BUTHE IKOJOTUICCKON KYJIbTYPHI, TPUOOPETEHHUE OIBITa OOIIECTBEHHO -
MOJIE3HOU DKOJIOTHYECKON JIEITEIILHOCTH.

OO011ee YMCII0 YacoB, MPENYCMOTPEHHBIX JUIsl U3yUYEHUS XUMUU Ha YIITyOJICHHOM
YpOBHE CpellHero oliero oopazoBanus, cocranisieT 204 yacoB: B 10 kimacce —
102 gaca (3 yaca B Heznenmo), B 11 kitacce — 102 gaca (3 gaca B HeeNi0).



COJEPXAHUE OBYUYEHUA
10 KVIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMUM.

IIpenmer W  3HAYEHWE  OPraHUYECKOM  XHMHUH, TMPEICTABICHHUE O
MHOT'000pa3uM OPraHUYECKUX COSTUHEHUM.

DNEeKTPOHHOE CTPOCHHE aroMa Yriiepojia: OCHOBHOE U BO30OYXKAEHHOE
COCTOsIHUS. BajleHTHbIE BO3MOXXHOCTHM aToMa yriepoaa. XHUMHUYecKas CBSA3b B
OPraHMYECKUX COCIWHEHUSX. [HWIbl THOPHUIM3AIMM ATOMHBIX OpOWTAICH
yraepoaa. MexaHu3Mbl 00pa3oBaHusl KOBaJIEHTHOM CBA3U (OOMEHHBIN U JOHOPHO-
aKuenTopHblil). Tumbl TepeKkppIBaHUA AaTOMHBIX oOpOWTaneil, ©- U m-CBS3U.
OpnunapHasi, 1BOMHAs M TpoiHAas CBsA3b. CIOCOOBI pa3phiBa CBSI3CH B MOJIEKYJax
oprannueckux BemectB. [loHsTHEe O CBOOOAHOM pagukane, Hykieopuiae Hu
aneKTpoduIe.

Teopusi cTpoeHHs OpraHudeckux coeauHeHud A.M. byriepoBa wu
COBPEMEHHBIC MPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHUS
OpraHUYECKUX COCNUHEHUN. MoNeKkyasipHble U  CTPYKTYpHBbIE  (OPMYIIBIL.
CtpykTypHble (OpMYNBl Pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpali€HHAs,
ckenetHad. M3omepua. Buasl u30oMepuu: CTPYKTYpHasi, HPOCTPAHCTBECHHAS.
OnexTpoHHbIe 2G(HEKTH B MOJIEKYIaX OPraHUYECKUX COCAUHEHUM (MHIyKTHUBHBIM
U Me30MepHbIN 3D PEKTHI).

[IpenacraBnenue o KiaccupuKaluyu opraHudeckux BemiecTB. [loHarue o
dbynakimonanbHON rpymnme. ['omomnorus. ['omonorudeckue psaasl. CuctemaTudeckas
HOMeHKIarypa oprannyeckux coenuHeHud (IUPAC) u TpuBHalibHbIE Ha3BaHMS
OTJZIEJIbHBIX MIPEICTaBUTEIICH.

Oco0eHHOCTH M KJIacCU(UKAIUs OpraHUYecKux peakiuil. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UN B OPTAHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUSI BEIIECTB M HX MPEBPAILICHUN:
O3HaKOMJICHHE C 00pas3llaMu OpraHMYEeCKHUX BEIIECTB M MaTephajlaMd Ha HX
OCHOBE, OIBITHI IO MPEBPAIICHUID OPraHUYECKHUX BEIIECTB IPU HArpEBaHUU
(aBneHue, OOYIIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENIEeH MOJEKYI
OpraHNYEeCKUX BEIECTB.

YrieBonopoasl.

Ankanbl. ['omonornueckuii psij akaHoB, o0mas Gopmylia, HOMEHKJIATypa H
M30MEPHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI ajKaHOB, SP°-
ruopuan3anmsi aTOMHBIX OpOWTaniell yriepoaa, o-cBsizb. dusnueckue CBOIMCTBA
AJIKAHOB.



XHAMHUYECKHE CBOMCTBA QJIKaHOB: PEAKLUMM 3aMELICHUS, W30MEpHU3aLuH,
JNETUIPUPOBaHNs, IMKIN3aLUHU, [TINPOIU3a, KpeKUHra, ropenus. IlpencraBinenue o
MEXaHU3M€ peaklUnuidl paJuKaIbHOrO 3aMEIEHUS.

Haxoxxnenue B npupoze. CriocoObl MOIydeHHs! U IPUMEHEHHE aTKaHOB.

Huknoankansl. O61mas popMyna, HoMeHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHS M XHUMHYECKMX CBOHCTB MajblX (LMKJIONPOMNaH, IMKIOOyTaH) H
OOBIYHBIX (IIUKIIOTIEHTAH, IUKJIOTeKCaH) MUKIOATKaHOB. CrocOObI MOMy4YeHUs |
IpUMEHEHUE ITUKII0ATKAHOB.

Ankenbl. ['oMonornueckuii psy ajakeHoB, oOmias ¢hopMmysiia, HOMEHKIATypa.
DIIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJEKY]I aJKEHOB, Sp?-
ruOpuan3anusi aTOMHBIX OpOuTalned yriaepoaa, o- U 7m-cBsi3u. CTpyKTypHas u
reoMerpuueckass (muc-tpaHc-) wuszomepus. Dusnyeckre CBONCTBA aAJKEHOB.
XVMMHMUYECKHE CBOMCTBA: PEAKLUMU IPUCOCIUHEHHUs, 3aMELICHUS B O-II0JIOKEHUE
IIpU JBOMHOM CBSI3M, NOJMMEpPHU3aUMHA U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHBIE peakliMM Ha JBOMHYIO CBA3b. CIIOCOOBI MONYYEHUSI U IPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIUMPOBAHHBIE,
Kymyauposanmsie). OcOOEHHOCTU 3JEKTPOHHOTO CTPOECHUSI U XUMUYECKUX CBOICTB
CONpPsKEHHBIX  AWEHOB, 1,2- wu  1,4-npucoenunenne. Ilonmmmepusanus
CONPSKEHHBIX AMEeHOB. CrIOCOOBI MOTy4eHUsI U IPUMEHEHHUE alIKaIuEHOB.

Ankunbl. ["'oMonorudeckuii psj alkMHOB, 0011as GopMyJsia, HOMEHKIIATypa U
U30MeEpHsl. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKUHOB, SP-
ruopuau3anmsi aTOMHBIX opOuTaner yriepoma. dusndeckre CBOWCTBAa AJKHMHOB.
XVWMHUYECKME  CBOMCTBA:  PEAaKIMU  MPUCOCAUHEHMS,  JUMEpU3alUUd |
TpUMEpPHU3ALUH, OKUCIEHUA. KUCI0THBIE CBOMCTBA aJKWHOB, UMEIOIIUX KOHLIEBYIO
TpOiHYIO CBsI3b. KauecTBEeHHBIE peaKkIMU Ha TPOHHYIO CBsA3b. CrIOCOOBI OTYyUEHMS
Y IPUMEHEHUE ATKUHOB.

Apomarnueckue yrieBoaopoasl (apeHbl). ['omonormyeckuid psii apeHoB,
obmiast popMyna, HOMEHKIATypa U U30Mepusl. DJIEKTPOHHOE U MIPOCTPAHCTBEHHOE
CTpOEHHE MOJEKYIbl OeH3osa. DU3NMUECKHME CBOWCTBA AapeHOB. XHMUYECKHE
CBOCTBA O€H30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHUs B OEH30JIbHOM KOJIbIIE U
YIIEBOJAOPOJHOM paJHKaie, PEaKIUu MPUCOCIUHEHHUS, OKUCIEHHE T'OMOJIOIOB
Oenzona. IlpeacraBnenue 00 OpPUEHTUPYIOIIEM JEWUCTBUU 3aMECTUTENICH B
OCH30JIbHOM KOJIBLIE Ha MpHUMEpPE AJKUJIBHBIX pPaJUKaloB, KapOOKCUIBHOM,
TUAPOKCUIIBHOM, aMUHO- W HHUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB ctuposia. [lomumepusanus ctupona. CrnocoObl MoydeHus u
OPUMEHEHUE apOMATUUYECKUX YIIIEBOJOPOAOB.

[Ipuponnsiii ra3. IlonytHeie HedTaHbIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI#1 yroiab U NpoAykThl ero nepepadorku. CrocoObl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUYECKUM, KaTAIUTUYECKUM), pUDOPMUHT, MHUPOIU3.
[IponykTel mepepaboTku HEDTH, UX IPUMEHEHUE B MPOMBIIIUIICHHOCTH U B OBITY.

['eHeTrdeckas CBSA3b MEXAY PA3TMIYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHHE TaJIOTEHIIPOU3BOAHBIX YrIEeBOAOPOIOB. Peakiuu
3aMCIICHUS] TaJloTéHa Ha THUAPOKCOTPYIY, HHUTPOTPYNINY, IHAHOTPYIIITY,
amuHorpymmy. JlelicTBue Ha TaJOTreHNPOU3BOAHBIE BOJHOTO M CIUPTOBOTO
pacTBopa ménoun. B3zaumMomeicTBue MUTalOreHaKaHOB ¢ MarHUEM M IIUHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COCIMHEHMUAX. Hcnonw3oBanue
TaJIOTCHIPOM3BOHBIX YIIEBOJAOPOIOB B OBITY, TEXHUKE U TPH CHHTE3E
OpPraHMYECKUX BEIICCTB.

DOKCIEepUMEHTATLHBIE METOABl HM3YyUEHHUS BEIIECTB M WX IPEBPAIICHUIA:
n3ydeHue (U3NIECKUX CBOWCTB YIJIEBOIOPOIOB (PaCTBOPHUMOCTH), KAYECTBEHHBIX
peakuuii yrieBoJIOpOJOB PA3IMUYHBIX KJaccoB (oOeciiBeurBaHWE OpPOMHOW WIIU
WOJHOW BONBI, pacTBOpa IEepMaHTaHaTa KajWs, B3aUMOJCHCTBUE aleTHICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe oOOHapyXeHHE
yriaepoga ¥ BOJOpPOJAa B OPraHWYECKHX BEIIECTBAX, IOJYYEHUE OTUIICHA W
M3Y4YEHUE €ro CBOMCTB, O3HaKomileHHe c KoiutekiuusMu «Hedts» n «Yrompy»,
oOpa3laMd  IJIaCTMAcC, KaydyKOB M PE3UHBI, MOJECIMPOBAHUE MOJEKYI
YIIICBOOPO/IOB 1 TAIOTCHIIPON3BOHBIX YTIICBOIOPOIOB.

Kucaopoacoaep:xaniue oprannyecKue coeIMHeHUsl.

[IpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHWe MOJEKyn (Ha TMpuMepe
METaHoOJla M JTaHona). ['omoyoruueckuii psa, obmias QopMmyna, HU30MEpHs,
HOMEHKJaTypa W kinaccudukanus. Dusmdeckue CBOWCTBA  MPEACIbHBIX
OJTHOATOMHBIX CITUPTOB. BOJOpOmHBIE CBSI3W MEXKIYy MOJCKYJIaMHU CITHPTOB.
XVWMHYECKUE CBOMCTBA: pEaKUM 3aMEIIEHUs, JETUApATaIluu, OKUCICHUS,
B3aUMOJICHCTBUE C  OPraHMYECKUMH UM  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTtBeHHas peakuns Ha OJTHOATOMHBIE COUPTHI. [[€MCTBHE 3TaHOA U METAHOJIA
Ha opraHm3Mm uenoBeka. CrmocoObl TMOJTy4YeHUsS W MPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢dupnl, HOMEHKIATYpa U H3oMepusi. OcCOOCHHOCTH (PU3UUECKUX H
XUMUYECKUX CBOMCTB.

MHOTOaTOMHBIE CIHAPTHI — ATWICHIJIMKOIb M TIMIEpUH. Duzndeckue u
XUMHUYECKHAE CBOMCTBA: PEaKIIMU 3aMEIICHUS, B3aUMOICHCTBUE C OPraHUICCKUMHU
U HEOPraHWYECKUMH KHUCIOTaMM, KAa4eCTBEHHAs pEakiMs Ha MHOI0AaTOMHBIC
cupthl. [IpencraBneHne o MeXaHW3ME PEaKIUi HYKJICO(DHIBHOTO 3aMEIICHHUS.
HeiictBue Ha opranu3zM denoBeka. CrnocoObl TMONY4YeHHS U MPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enHon. CTpoeHHWE MOJNEKYNbI, B3aUMHOE BIUSHHUE THIAPOKCOTPYIIBI H
oenzonbHOTO siApa. Pusmueckue cpoiicTBa ¢eHona. OCOOCHHOCTH XMUMHYECKUX



cBoiicTB (peHona. KadecTBeHHBIE peakiuu Ha (eHod. TOKCHYHOCTH (eHoa.
CrniocoObl monmyueHus u npuMmenenue penona. GenondopmaibaeruiHas CMoa.

KapOoHuabHbIE COEAUHEHUS — aJIbJICTU/IBl U KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUIILHOM Tpynmbl. ['oMoNornyeckue psabl aiabJACTUI0B U KETOHOB, 0OIIas
dbopmyna, u3zomMepus U HOMEHKJaTypa. DPuU3MYecKUe CBOWCTBA albJETUI0B U
KETOHOB. XHMMHYECKHE  CBOWCTBA  QIBJAETMAOB W  KETOHOB:  pEaKluu
npucoennHeHus. OKUCIEHNE albJEru0B, KAYECTBEHHbIC PEAKIIUU Ha aJbICTUbI.
Cnoco0ObI MOTy4eHHS U IPUMEHEHUE ajlbJACTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpeieTbHBIE KapOOHOBBIE KUCTOTH. OCOOCHHOCTH CTPOSHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3oMepust u HoMeHkatypa. dusnueckue cBorcTBa
OJTHOOCHOBHBIX TPENEIbHBIX KAapOOHOBBIX KHCIOT. BOMOpOAHBIE CBS3M MEXKIY
MOJIEKyJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHAE CBOMCTBA: KUCJIOTHBIE CBOMCTRBA,
peakuus >TepuUKalUU, PEaAKIUU C Y4YacTHEM YIJIEBOAOPOJHOIO paauKaa.
OCOOCGHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHL. [loHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXKHBIX 3¢upax. MHoroobpasue kapOOHOBBIX KHCIOT.
OCcoOEHHOCTH CBOWCTB HEIPEACIBbHBIX M apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCIIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. IIpeacraBurenu BBICIIUX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAs, NAJIbMUTHHOBAs, OJICUHOBAs, .JUHOJIE8As,
NUHONeH08as KUCA0Thl. CrocOOBI MONTYYEHUSI U TPUMEHEHUE KapOOHOBBIX KHUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psia, obmas Qopmyna, uzomepus u
HOMEHKJIaTypa. DPU3NUECKHE U XMMHUYECKUE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIEJIOYHOU CpEeJIE.

Kupswi. Ctpoenune, puzndeckiue U XUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KHUCIION U 1ienovyHon cpenie. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPIKAIIUX OCTATKU
HETPEIEIIbHBIX JKUPHBIX KUCTOT. JKHUpbI B IpUpOIE.

MpI1a KaK COJTM BBICIIMX KapOOHOBBIX KHCIIOT, HX MOIOIIEE JICHCTBHUE.

OO6mras xapakTepucTuka yrieBonoB. Knaccudukamnus yriaeBomaoB (MOHO-, AU~
U Tonvcaxapuael). MoHOcaxapuIbl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne3okcupuoo3a. dusnyeckre CBONCTBA UM HaxXxOoXkAeHHE B npupoje. DoToCHHTES.
XHAMHUYECKUE CBOMCTBA IIFOKO3bI: PEAKIIMKU C Y4aCTUEM CHUPTOBBIX U AJIbIECTUIHON
Ipynn, CIOUPTOBOE U MOJOYHOKHCIOe OpoxkeHue. [IpumeHeHue TIIOKO3bI, €€
3HAQUYCHUE B KU3ZHEACATENBHOCTH OpraHusma. Jlucaxapuasl: caxapo3a, MaJIbTO3a U
nakTo3a. BoccranaBimBaromye 1 HEBOCCTAHABIMBAOIIME AHcaxapubl. 1 uaponus
nucaxapuioB. Haxoxnenue B mpupoae u npuMeHenue. [lonucaxapuapl: kpaxman,
IVIMKOTEH M 1eiuntoyio3a. CTpoeHrne MakpoMOJNEKYJd KpaxMasa, TJIMKOreHa H
HEeJUT0103bl.  PU3MYECKHMEe CBOMCTBA Kpaxmajga W UEJUIK0JIO3bl. XHMUYECKHE
CBOMCTBA KpaxMmalia: TMAPOJIM3, KAYECTBEHHAs PEAKLMUS C HOJIOM. XHUMHUYECKHE
CBOMCTBa LIEJUTIOJIO3bL: TUIAPOIN3, ModydeHue 3gupoB uemwttonossl. [lonsTue 06
MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a, alleTaTHBIN MIENK).



OKCHepUMEHTAIbHBIE METOAbl M3Yy4EHHUsS BEUIECTB M WX IMPEBPALICHUIA:
PacTBOPUMOCTh Pa3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHWE STUJIOBOTO CIHPTA B allbJIETH]] Ha PACKAIIEHHOW MEIHOW MpPOBOJIOKE,
OKHUCJICHHE JTWJIOBOTO CIHUPTAa JUXPOMATOM Kaliisig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPUAJIOB), KAUYECTBEHHbIC PEAKIMU Ha adbJeruibl (C THUIPOKCHUIOM
muammuncepeOpa(l) u  rugpokcumom  menu(ll)), peaknus ramiepuHa
rugpokcuaom menu(ll), XxuMuyeckue CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBI,
B3aMMOJICHCTBUE PAacTBOpPA TJIOKO3bI ¢ rugapokcunom menu(ll), B3aumonericTBue
Kpaxmalia ¢ MOJIOM, PEIICHUE HKCIEPUMEHTAIBHBIX 3a7a4d 1Mo TemMaM «CrupThl U
benonby, «KapOboHoBbIe KUCHTOTHI. CI0XKHBIE 3PUPBI».

A3o0Tcoep:Kanue opranHnyecKne coeTuHeHNn .

AMWHBI — OpraHMYECKUE MPOM3BOAHBIC amMmMuaka. Kmaccudukanys aMuHOB:
anudaruyeckue M apoMaTUYECKHe;, IEepPBUYHBIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne monekyn, obmas (Gopmysa, U30MepHs, HOMEHKIATypa U (PU3NUECKHE
cBoiicTBa. XUMHUYECKOE CBOMCTBA ann(paTUYECKHMX aMHUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHUE, B3aWMOJICMCTBUE IEPBUYHBIX AMHUHOB C Q30THUCTOM KHCIIOTOM.
Comnu anKuIaMMOHUA.

AHMIIMH — TIPEACTaBUTENIb aMHUHOB apoMaruueckoro psaa. CrpoeHue
aHunuHa. B3anMHOe BIIMSIHUE TPYIIT aTOMOB B MoJieKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHuiuHA. KauecTBeHHbIE peaknuu Ha aHwiIuH. CriocoObl
MOJIyYeHUsT W TpUMEHeHHe anudaTuyeckux amMuHoB. [lonmydeHue aHuimuHa wu3
HUTPOOEH30J1a.

AwmwuHOKHCIOTEL. HoMeHkmarypa u uzomepusi. OTaenpHbIe TIPEICTABUTEIH O
AMUHOKHUCJIOT:  TJIMIMH, ajaHuH. Ou3nyeckue CBOWCTBA aMUHOKHCIIOT.
XYWMHYECKHE CBOMCTBA aMHUHOKHUCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakuus TOJUKOHJEHCAlMK, OOpa3oBaHHE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 MENTUIOB.

benku kak mpupomHsie mojguMmephl. llepBuunasi, BTOpUYHAs W TPETHYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBAa OENKOB: THAPOJIH3, JACHATYypalus,
KaueCTBCHHbIE PEaKIIMK Ha OCIKH.

OKCHepUMEHTAIbHBIE METOAbl M3YyY€HHUsS BEUIECTB M WX IMPEBPALCHUIA:
pacTBOpeHuEe OENTKOB B BOjE, JcHaATypalus OEJIKOB MpU HArpEeBaHUU, I[BETHHIC
peakiuu Ha O€JKH, pelIeHHWe OKCIEePUMEHTAIbHBIX 3ajlad MO0 TeMaM
«A30TCcolepKalllUe  OpPraHWYECKUE  COCAUHEHHS» U «Pacnio3HaBanue
OpPraHUYECKUX COCTUHCHUI.

BbicokomoJieKy IsipHbIE COeUHEHMS .

OCHOBHBIC TIOHSTHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJMMEPHU3ALINM, CPEIHSS MOJICKYspHast



macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN —
NOJIMMEPU3aLUs U ITOJTMKOHICHCALIHSL.

[lomumepHbie Marepuansl. [lmactmaccel  (MOMMATUIEH, MOJIUIPONUIEH,
MOJIMBUHWIXJIOPHU,  TOJUCTUPOJ, TMOJMMETUIMETAKpUiIaT, TMOJIMKapOOHATHI,
noJIMdTUIIeHTepePTanar). Y THim3anus 1 nepepadoTKa MmiacTUka.

DnacToMepsl: HaTypalbHbINA Kay4yK, CUHTETUYECKUE KaydyKd
(OyTamreHOBbIN, XJIOPOMPEHOBBIN, U30ITPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HatypanbHble (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHUE (KAalpOH U JaBCaH).

[Tonmumepsl CIeUATBbHOTO Ha3HA4YCHUS (Tedon, KeBJjap,
AJIEKTPOIPOBOIAIINE TOJIUMEPHI, OMOpa3iaraeMbie OTUMEPHI).

OKCHEpUMEHTAIbHBIE METOAbl M3yYEHHs BEUIECTB M WX IPEBpAILCHUIL:
O3HaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMAce,
Kay4yKOB, pEIICHHUE OJKCIEPUMEHTANbHBIX 3adad 1o Teme «Pacrno3HaBanue
IJIACTMACC U BOJIOKOH.

Pacuérnsle 3amaun.

HaxoxaeHnne MONEKyIsspHON (OpMyISIbI OpPraHUYECKOrO0 COEIUHEHHUS IO
MacCoBbIM JOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOM (POpPMYJIBI OPraHMYECKOTO COEAMHEHUs 1o Macce (00béMy)
OPOAYKTOB CrOpaHus, MO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakuMd W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOU (HOPMYJIbI
OpPraHMYEeCKOro BEIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WM CIOCOOOB
NOJIYYEHHUSI, ONPEIECICHUE JOJIA BBIXOJA MPOAYKTA PEAKUHH OT TEOPETHUYECKU
BO3MOXXHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHbIX CBA3€H MPU U3Y4EHUU OPraHUYECKON XMMUU B
10 kimacce OCYIIECTBIISIETCS 4e€pe3 HCIIOJIb30BaHHWE KakK OOIIMX €CTECTBEHHO-
HAayYHBIX TIOHSITHH, TaK ¥ TIOHATUH, MPUHATHIX B OTIACIBHBIX MpEaMeTax
€CTECTBEHHO-HAYYHOTO IHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: SIBJICHUE, HAYYHbIN (DaKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHajldu3, CHHTE3, KiaccuduKkaius, HAOIIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHUE
BEIIECTBA, (PU3UYECKUE BEJIIMUYMHBI, €IUHMIBI M3MEPEHHUS, CKOPOCTb, HEprus,
Macca.

buonorusi: knetka, oOpraHusM, 3KOcuUcTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBIA M TeTepOoTpO(HBIA TUI MUTaHUSA, OpOXKEHUE,



(doTocuHTE3, IBIXaHWE, OENKH, YIJICBOMBI, MHPbI, HYKJICUHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mosne3HbIe HCKOMAEMBIE, TOTLIHBO.

TexHONMOTHS: THINEBBIE TMPOJAYKTHl, OCHOBBI PAIMOHATIHHOT'O ITHTAHUS,
MOJOIIIAE CPEJCTBA, MaTEPHUAIIBI U3 UCKYCCTBEHHBIX M CHHTETHYECCKHX BOJIOKOH.

11 KVIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX siaep. XUMUYECKU 35ieMeHT. M3otonbl. CtpoeHue
AJEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHe YPOBHH U
noypoBHHU. ATOMHbIE opOuTanu. Kinaccupukanus XuMHUECKUX 3JIEMEHTOB (S-, -,
d-, f-omementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpOUTAIISIM.
DNEeKTpOHHbIE KOH(PUTYpaAllMd aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, HJIEKTPOHHBIE KOH(HUTyparuu HMOHOB.
DIIEKTPOOTPUIIATENBHOCTD.

Ilepuoanueckuit 3akoH U Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
JI.1. MenneneeBa. CBsi3zb MEPUOANYECKOTO 3aKOHAa W llepmoanyueckol cucTemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
OPOCTBIX H CJIOXHBIX BEIIECTB [0 TIpylnmaM © MepuoJaM. 3JHaYeHUe
nepuoanueckoro 3akona JI.11. Meneneena.

XuMuueckass CBi3b. BHIbl XUMHYECKOW CBSI3U: KOBAJEHTHAas, WOHHAas,
MeTayindeckas. MexaHu3Mbl 00pa30BaHMsI KOBAJCHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKLENTOPHBIA. DHEPIUs U IJMHA CBsI3U. 1[0IpHOCTD, HAlIPaBIEHHOCTh U
HAChIIIaEMOCTh KOBaJ€HTHOW CBsA3U. Kparaele cBsa3u. BomopomgHas CBs3b.
MexXMONEKyISpHbIE B3AUMOICHCTBHS.

BajleHTHOCTP M BaJEHTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKIUM CTPOCHUEM (HA MPUMEPE COCITUHEHHI
AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBieHne 0 KOMIUIEKCHBIX cOeMHEHUAX. COCTaB KOMIUJIEKCHOTO MOHA:!
KOMILJIEKCOOOpa3oBaTeib, JIMTaHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUH.
[ToHsITHE O KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIDHOIO  CTPOE€HHUA.  THIIbI
KPUCTALTUYECKUX PEIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonstue o nucnepcHbix cucremax. MctuHHble pacTBOphI. IIpencrasienue o
KOJUTOMAHBIX pacTBopax. CrocoObl BBIPAKEHHS KOHIIGHTPAIMW PACTBOPOB:
MaccoBasi JI0JIsl BEUIECTBA B PACTBOpE, MOJISIpHAs KOHUEHTpauusa. HacellienHsie u
HEHACBIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KprcTammoruaparsl.



Krnaccudukainuss 1 HOMEHKIaTypa HEOPraHMYECKUX BEUIECTB. TpUBUATIbLHBIC
Ha3BaHUS OTIECIIBHBIX IIPEICTABUTEIIEH HEOPITaHUUECKUX BELIECTB.

Krnaccugukaiuss XuMUYECKUX peakiMii B HEOPraHMYECKOM M OpraHMYeCcKou
XUMHUH. 3aKOH COXPAHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U NPEBPALLICHHS
SHEPIruu MPU XUMUUYECKUX peakiusX. TeraoBbie dP(HEeKThl XUMUYECKUX PEaKIUH.
TepmMoXxuMHU4ECKUE YPABHECHMUS.

CKOpOoCTh XUMHUUYECKOW PEaKINK, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB.
['omorenHble U rereporeHHble peakunu. Katanms u katanu3atopsl.

OOparuMble 1 HEOOpaTUMbIC peakinu. XuMHuIeckoe paBHoBecue. KoHncranTa
XUMHUYECKOro paBHOBecHs. DaKTOphI, BIUSAIOIIME HA TOJIOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunuun Jle [larense.

OnextponuTudeckass auccouuanus. CuilbHble U cjaOble  3JIEKTPOJUTHI.
Crenenp nucconuanuu. Cpena BOJHBIX pPAaCTBOPOB: KHUCIOTHAs, HEUTpalbHas,
menoyHas. Bomopoaubiii mokaszarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHCIICHMUS.
OkuciauTenb M BOCCTAHOBUTENb. IIpolecchl OKHUCIEHHSI YW BOCCTAHOBIICHUSI.
Baxnelme OKUCAUTENIM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOrO OanaHca.
DIIEKTPOIN3 PaCTBOPOB U PACILIIABOB BEUIECTB.

ODKCNEPUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB W WX MPEBPAIICHUM:
pa3lIOKEHUE TEPOKCHAA BOAOPOAAa B TMPUCYTCTBUM KaTajlu3aTropa, MOJIEIU
KPUCTALTUIECKUX PEIIETOK, MPOBEACHUE PEaKIIii HOHHOTO 0OMEHa, OTPE/ICIICHIE
cpedbl pacTBOPOB C IOMOIIBKD HMHIAWKATOPOB, W3YUYCHUE BIUSHUS Pa3IAYHBIX
(GakTOpOB Ha CKOPOCTh XHUMHUYECKOM pEaKIWH U TIOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

Heopranuueckasi xumus.

[Tonoxxenne HemeraisioB B llepuoamyeckorl cucreMe XUMHYECKUX
sanemenToB [.M. MenpeneeBa 1 0COOEHHOCTU CTPOCHUSI UX aTOMOB. Dusznueckue
CBOMCTBA HEMETAIIJIOB. AJUIOTPOIHUSI HEMETAJIOB (HA MPUMEpPE KHUCIOPOJIa, CEpHI,
dbocdopa u yriaeposaa).

Bonopon. Ilonydenue, guznueckue M XMMHUYECKHE CBOMCTBA: PEaKIUU C
METAUIAMA W HEMETAJUIAaMHM, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ WIapuBbL
TomMBHBIE 3JIEMEHTHI.

l"anorensl. HaxoxaeHue B mpupojie, CrocoObl MOMydeHUs, (GU3MUYECKUE U
XUMUYECKUE CBOMCTBA. ['alIoreHOBOOpOAbl. BakHenIne KUCIOpoacoaepKaliue
COEIMHEHHUs TrayoreHoB. JlabopaTopHble W MPOMBIILIEHHBIE CIIOCOOBI MOJYYEHHUS
rajoreHoB. [[ppyMeHeHne rajJoreHoB U UX COCAUHEHUM.



Kucnopon, o3oH. JlabopatopHble W MPOMBIIUICHHBIE CIOCOOBI TMOMyYEHUs
kuciopona. duznueckue U XMMUYECKUE CBOWMCTBA U NMPUMEHEHHE KHCIOPOJa U
030Ha. OKCHUIBI 1 IEPOKCHIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOObI TOJNYy4EHHUS, (PU3NUYECKUE U
xumuueckue cpoiictBa. CepoBogopon, cyiabdunbl. Oxcun cepwi(1V), oxcun
ceppl(V1). CepHucras m cepHas KHUCIOTBI U UX coyid. OCOOEHHOCTH CBOMCTB
CEpHOM KUCIOTHI. [[puMeHeHne cepol U €€ COeIMHEHU .

A3zor. HaxoxaeHue B mpupoje, CHocoObl TONy4YeHUs, (PU3HUECKUE U
XUMHUYECKUEe cBOMCTBA. AMMHMAaK, HUTpUIbl. OKCHIbl a30Ta. A30TUCTast U a30THAs
KHUCJIOTHI U UX coii. OCOOEHHOCTH CBOMCTB a30THOM KucoThl. [IpruMeHeHune azora
U €r0 COeIMHEHUN. A30THBIE Y00PEHUS.

®ochop. Haxoxnmenne B mpupojse, CHocoObl MOMydeHUs, (pusmdeckue u
xumuueckue cBorictBa. Dochuaslt u dochun. Oxcunbl docdopa, dochopHas
kuciora u e€ comu. Ilpumenenue docdopa u ero coemuaeHui. DochopHbIe
yI00peHUSI.

Yrnepon, HaxokACHWE B NOpuUpoje. AJUIOTPONHBIE  MOAU(UKAIUH.
Ou3nyeckue ¢ XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoM. Oxkcun yriuepona(ll), oxcun yranepoma(lV), yrompHast kuciora u e
CONU. AKTHBUPOBaHHBIN yroib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YTIIEPOJIOM, U €0
COETMHEHNH.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMy4deHUs, (U3NYECKUe U
xumuueckue cpoiictBa. Okcupa kpemuus(lV), kpemHueBasi Kuciora, CUIUKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro MoJlydeHue, BUJIbl CTEKJIA.

ITonoxxenne MeraiuioB B Ilepuognueckon CUCTEME XMMHUUYECKUX DJIEMEHTOB.
OCOOEHHOCTH CTpOEHHUS DJEKTPOHHBIX 000J04YeK aToMOB MeTayuioB. OOmue
¢dusnueckne cBoiicTBa MeTaioB. [IpuMeHeHHe METaIoOB B OBITY W TEXHUKE.
CnuiaBbl METAILIIOB.

DNEKTPOXUMUUYECKUI  psifi  HamnpsbkeHuid  MertamwioB.  OOmme  crnocoObl
MOJTY4CHUS METaJUIOB: TUAPOMETAITYPrusl, MUPOMETATITYPIHUs,
anekTpomeramutyprus. llositue o koppo3uu MerawioB. CrnocoObl 3alUThl OT
KOPPO3UHU.

OO6mas xapakrepuctuka MmetamioB |A-rpynnsl [lepuoguyeckoil cucTteMbl
XUMUYECKUX OdJeMeHToB. Harpuit wu kammil: mnomydenue, ¢u3MuecKue U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapaktepuctuka MetrauioB |IA-rpynmer I[lepuogudeckoit cuctemsl
XUMUYECKUX JJEMEHTOB. MarHuii W KaJblui: moiydyeHue, (U3HUecKue u
XUMUYECKHUE CBOMCTBA, MNPUMEHEHHE TPOCTHIX BEIIECTB U HX COCIAUHEHUH.
JXKécTtrocTh BOABI M CTIOCOOBI €€ yCTpaHEHMUS.



ATIOMUHMI: MOTy4YeHHe, (PU3NUYEeCKue U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOrO BEIIECTBA M €ro coenuHeHuil. AmoTepHble CBOWCTBa OKCHAA H
TUAPOKCHUIA ATFOMUHUS, TUAPOKCOKOMIUICKCHI aTFOMUHUSI.

OOmiasi xapakTepucThka MeTauioB To0ouHbIX moarpymnm  (b-rpymm)
[Teproanueckor CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nuecKue U XMMUYECKHE CBOMCTBA Xpoma U €ro coeAnHeHul. OKcuabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u nuxpomarsl, UX
OKHUCJIMTENbHBIE CBOMCTBA. [lonydyeHne u npuMeHeHue xpoma.

dusnyeckue M XUMHYECKHE CBOWMCTBA MapraHia W €ro COECIUHECHUM.
Baxueiimne coenunenuss Mapranua(ll), wmapranna(lV), wmapranna(VI) u
mapranua(VIl). Ilepmanranar kanusi, €ro OKUCIUTEIbHBIE CBOMCTBA.

du3nyeckue U XUMHYECKUE CBOMCTBA JKele3a U ero coeauHeHnil. OKCHIbI,
rugapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuyenue u npumeHneHue xemnesa
U €ro CIUIABOB.

dusnyeckre 1 XUMHYECKUE CBOMCTBA MeAu U €€ coenuHenui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHUM.

[{uuk: nosydyeHue, (PU3NYECKHE M XUMUYECKHE CBOWCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUAPOKCHIA IMHKA, THIPOKCOKOMILIEKCHI [IUHKA. [IprmeHenne
[IMHKA ¥ €T0 COeAUHCHUM.

OKCIEpUMEHTAIbHBIE METOAbl HW3YYEHHUs BEIIECTB M HX MPEBpaIlCHUN:
u3ydeHue oO0pas3lloB HEMETa/uIoB, TopeHue cephl, (docdopa, keneza, MarHusi B
KHCIIOPOJIe, M3Yy4YEHHE KOJUIeKIMM «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMENBbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpPUAJIOB), B3aUMOJICCTBUE ITMHKA M JKejie3a C PacTBOpAMHU KHUCIOT U
HIeJI04Yel, KaYeCTBEHHBIE PEaKIM Ha HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPO/AA
Y KaTUOHbl METAJUIOB, B3aHUMOJIECWCTBHE THAPOKCHIOB AIIOMHUHHUS WU LIMHKA C
pacTBOpaMu KHUCIIOT U IIEJIIOYEH, pelIeHruEe SKCIEPUMEHTANbHBIX 33/lady M0 TeMaM
«Tanorens», «Cepa u e€ coequHeHUs», «A30T U GHochop U HX COSAMHEHUS»,
«Mertasuibl TJIaBHBIX TOATPYNI, «MeTamibl TOOOYHBIX MOATPYIID).

XUMHUS 1 KU3Hb.

Ponb xumun B obecrieueHn yCTOMYMBOrO pa3BUTHs desnoBeuecTBa. [lonsTue
O HAY4YHBIX METOJAaX TMO3HAHUS M METOAOJIOTMA HAYYHOIO MCCIEIOBAHUS.
Haydnbie mpuHIUIBI OPraHU3AMU XUMHYECKOTO MPOU3BOICTBA. [[pOMBITIIICHHBIE
CIOCOOBI TTOTYYCHUSI BAKHEUIITUX BEIIECTB (HA TPUMEPE MPOU3BOJCTBA aMMHUAKa,
CEpPHOM KHCJIOThI, MeTaHoja). [IpombIlieHHbIE CIOCOOBI MOTYy4YeHUsI METAUIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpeabl U €ro MOCIEICTBUS.
Ponb xuMum B o0ecriedueHrH SHEPreTUYeCKOr 0€30MacHOCTH.

Xumug U 300pOBbe 4enoBeka. JlekapcrBeHHble cpencrta. [IpaBuiia
UCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XuMun B pa3BUTUU METULIUHBI.



XUMHS THIIA: OCHOBHBIE KOMIIOHEHTHI, MHUINEBbIe J00aBku. Poib xumuu B
o0ecrieueHnH NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue u mnapdromepHbie cpeactBa. beiToBas xumus. [lpasuiia
0€30I1acHOr0 MCIIOJIb30BaHMs MpenapaToB OBITOBOM XMMHMHM B IOBCEAHEBHOU
KU3ZHHU.

XUMHST B CTPOUTENIHCTBE: BAKHEUIIUE CTPOUTEIbHBIC MaTepuaibl (IEMEHT,
OCTOH).

XuUMHUS B CENbCKOM X03sKicTBEe. OpraHnveckue U MUHEpaJIbHbIE YT0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpPacKH, CTEKIIO, KEpaMmuKa.
Marepuansl 11 3JIEKTPOHUKUA. HanoTEXHOIOTMMU.

Pacuérnsle 3amaun.

Pacuérpr: maccel BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIWYECTBY
BEIIECTBA, Macce WM O0BEMY OAHOrO M3 YYaCTBYIOIIMX B PEAKIIMHU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIH OJHO U3
BEIIECTB MMEET MpHUMeECH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTa
peakuuH, €cCld OJHO M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEACIEHHOU
MAacCOBOM JIOJIEM PACTBOPEHHOrO BEIIECTBA, MACCOBOW JIOJM W MOJISIPHOU
KOHIICHTPAllMM BEUIECTBA B PAacTBOPE, [OJIM BBIXOJIa MPOAYKTA PEAKLUHH OT
TEOPETUYECKU BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanusg  MeXNpeAMETHBIX  CBSI3€M MNpU  U3YYeHUM  o0mel u
HEOpraHudecko xuMuM B 11 Kiacce ocyliecTBisIeTCsl 4epe3 HCIOJIb30BAHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHITHHA, IPUHATHIX B OTAEIHHBIX
peIMETax eCTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TIOHATHS: SBJICHUE, HAYUYHBIN (haKT, THIIOTE3a,
TEOpHsl, 3aKOH, aHAJIU3, CUHTE3, KiaccudUKanus, MepuoJuyHOCTb, HAOIIOEHUE,
U3MEpPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIETMPOBAHNE.

®duznka: Marepus, MHKPOMHp, MaKpOMHUpP, aTOM, 3JIEKTPOH, IIPOTOH,
HEWUTPOH, UOH, U30TOIbI, paIUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIIEeCTBA, HACAIBHBIN Ta3,
busnyuecke BEJIMYMHBI, €IMHULIBI U3MEPEHUsI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kieTka, opranusm, sKocucrema, ouocdepa, MeTaboIU3M, MaKpo-
Y MUKPORJIEMEHTHI, O€JIKU, KUPBI, YTIEBOIbI, HYKIIEMHOBBIE KUCIIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYTOBOPOT BELIECTB ¥ OTOK SHEPTUH B 3KOCHCTEMAX.

['eorpadust: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HbIE UCKOMAEMbIE, TOILIUBO,
peECYpCHI.

TexHonorusi: XuMu4yeckasi MPOMBIIIJIEHHOCTb, METALTYpPIUsi, CTPOUTEIbHbBIE
MaTepHUalibl, CEIbCKOXO03SICTBEHHOE MPOU3BOJCTBO, MUILEBASI MPOMBIIUIEHHOCTD,
dbapmarieBTHIECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO KOCMETUYECKUX



IperaparoB, IIPOHU3BOACTBO KOHCTPYKIHMOHHBIX MATCPUAJIOB, JJICKTPOHHAA
IMPOMBIIINICHHOCTb, HAHOTCXHOJIOI'H.



IUTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 XUMKWN
HA VI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcCTBUM € CHUCTEMHO-AEATENBHOCTHBIM IIOJXOJAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHMSI MpeaMeTra «XUMHsS» Ha YPOBHE CPEIHErO
oO1rero 00pa3oBaHUsI BBIICICHBI CICIYIOIIME COCTaBIISIIONIME: OCO3HAHUE
OOYJarOIIMMUCS POCCHMCKOM TPaKTAHCKOW HMJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOONPEICICHUIO; HATMYUEe MOTUBALIMU K
OOYy4EHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaromuxcsi PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIIECTBE MPaBWJIAMU M HOPMAaMH TOBEACHUS; HAJIMYUE
MIPABOCO3HAHMS, YKOJIOTHYECKOU KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IEJIH M CTPOUTH
YKA3HCHHBIE TIJIaHBI.

JInyHOCTHBIE pE3yNIbTaTbl OCBOCHUS MpeaMeTa «XUMHUSD» OTpaXKaroT
c(hOpMUPOBAaHHOCTh OIbITA [MO3HABATEILHOM U MPAKTUYECKOW JESATEIbHOCTH
00y4JaromuXcs B MPOIIECCe peaan3alu 00pa3oBaTeIbHON EATeIbHOCTH.

JIMYHOCTHBIE PE3YyNAbTATBl OCBOCHUSI MpPEAMETa «XUMHUS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOM M MPAKTUYECKOU JCSATEIHbHOCTH
oOydJarmuxcs B MPOIECCe pean3alid 00pa3oBaTeIbHON NIEATEIbHOCTH, B TOM
YHUCJIC B YACTH:

1) rpakaaHCKOro BOCIIMTAHUS

OCO3HaHUS 00YYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBOKECHUS K 3aKOHY U MPABOIMOPSAIKY;

MPEACTABJIEHNUS] O COLMAJIbHBIX HOPMAax W MPABUIAX MEXKIMYHOCTHBIX
OTHOILIEHHUI B KOJUIEKTHUBE;

FOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESITEIBHOCTH NIPU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEUICHUU y4EOHBIX M TMO3HABATEIbHBIX 3a/ay, BHIOJIHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWUMATh W TPUHUMATH MOTHBBI, HAMEPCHHUS, JIOTUKY U
apryMeHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YU€OHOH JESITEIIbHOCTH;

2) IaTpMOTHYECKOr0 BOCIIUTAHUS

LIECHHOCTHOI'O OTHOLIEHUS K MCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTECUYECCTBEHHON XMMUU;

YBOXEHUSI K TIPOIIECCY TBOpPYECTBA B 0OJIACTH TEOPUM M MPAKTUYECKOTrO
IPUJIOKEHUST XUMHUHM, OCO3HAHUS TOrO, YTO JaHHbIE HAyKH €CTh pPE3yJIbTaT
JUINTEIbHBIX ~ HAOMIOJCHUHN, KPOMOTJIIMBBIX  DKCIEPUMEHTAIBHBIX  TOHUCKOB,
IIOCTOSIHHOT'O TPyJa YUYEHBIX U IPAKTUKOB;



MHTEpeCa M TO3HABATEIIbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOIIEM
aHaiu3e MH(pOpPMAalMK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUeCTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMSI:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO TIOBEICHHUS;

CIOCOOHOCTH OLIEHUWBATh CUTYAlMH, CBS3aHHbIE C XUMUYECKUMU SIBJICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIEC PEIIEHUS, OPUEHTUPYACh HA MOPaIbHO-HPaBCTBEHHbIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE W MOCTYNKH CBOMX TOBAPHILEH C
NO3UIMI HPABCTBEHHBIX U MPABOBBIX HOPM M C Y4ETOM OCO3HAHHUS MOCIEACTBUI
MIOCTYIIKOB;

4) popMupoOBaHUS KYJbTYPbI 310POBb:

MOHUMAaHUsl LEHHOCTEH 310poBOro W 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DHM3MUYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

COOMIOZICHUST TIPaBWJI O€30mMacHOro OOpalieHusi C BEMIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOU JEATENBHOCTH;

NOHUMAHUA LEHHOCTM TPaBUI HHIUBUAYATbHOIO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEJAEHUS B CUTYAIUAX, YIPOKAIOIINX 30POBBIO U KU3HU JIIOCH;

OCO3HAHUS TOCJIEICTBUN M HENPUSATUS BPEIHBIX MPUBBIYEK (YNOTpeOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) TPyA0BOro BOCIUTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NESTENbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUECKOM MW JAPYyrux BUIAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3ajad
COLIMAJILHOI HAIPaBJIIEHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Y4EHHUIO Mpodeccuii pa3iuyHoro poaa, B TOM
YUCJIe Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYIY, JIOIAM TPYyJla U pe3yJibTataM TPYJ0BOM JAESITEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHAMBUAYAJLHONH TpaeKTOpUU
oOpa3zoBaHus, Oyayilel mnpodeccun W peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U
noTpeOHOCTEl 001IIeCTBa;

6) 3K0JIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKHU 11eJIECO00PAa3HOro OTHOIICHHUS K NPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHHUS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJIOOATLHOIO XapakTepa HKOJIOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJAHON U COLIMAIBHOW CPEJIbI;



OCO3HAHMUSI HEOOXOIMMOCTH MCIOJb30BAaHUS JOCTHIKEHHH XUMHUH JJIA
pELICHUS BOIPOCOB PALMOHAIIBHOTO IIPUPOIOTIOIL30BAHUS;

AKTUBHOTO HEMNPUATUA JCUCTBUM, MPUHOCAIIMX BPEA  OKPYXKaroIIeh
IPUPOTHON cpejie, YMEHHUS NPOTHO3UPOBATh HEOIArONPHUATHBIC SKOJIOTHUUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUN U IPEAOTBPAIIATh UX;

HAUIMYUS PA3BUTOTO 3KOJOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPBHI,
OIlbITa JICATEIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI MMHU B MO3HABATEJIIbHOM, KOMMYHUKATUBHOM W COLMAJIbHOU
PAKTUKE, CHOCOOHOCTM W yMEHHS AaKTUBHO TMPOTUBOCTOATH HJEOJIOTHUU
xemo(poouu;

7) HEHHOCTH HAYYHOI' O O3HAHMSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNUPUKA XAMHHA KakK HayKd, OCO3HaHUA €€ POl B
(GbOpMHUPOBAaHUN PAIIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOIO
MpEACTaBICHUSI 00 OKPYXKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U UYEJIOBEKA, B
MO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM U pEIICHUU NPOoOJieM COXpaHECHHS
IIPUPOJTHOTO PABHOBECHS;

yOeXKJIEHHOCTM B  OCOOOM 3HAYUMOCTHM XUMHH i1 COBPEMEHHOM
UUBWIN3AIMHA: B €€ T'YMaHUCTUYECKOM HAIMPABICHHOCTH W Ba)XHOM pOJIA B
CO3JJaHMM HOBOW 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEIICHUU TIJI00ATBHBIX
npo0JeM YCTOWYHMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, JHEPreTHUCCKOM,
MUIIEBOM W DKOJOTHYSCKON 0€30IMacCHOCTH, B PAa3BUTUH MEIUIIMHBI, 00CCIICUCHUN
YCJIOBHH YCIICIIHOTO TPyAa U IKOJOTHYECKH KOM(OPTHOM KU3HU KaKIOTO 4jieHa
00111eCcTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TIOHMMAHUs CYIIHOCTH METOIOB
MO3HAHUS, WCIIONb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJH30BaTh
MOJTy9aeMble 3HAHUS JIJIS aHAJIM3a W OOBSICHEHUS SIBJICHUI OKPYIKAIOIIEr0 MUpa |
MPOUCXOAIINX B HEM M3MEHEHUH, YMEHUS JIeJIaTh 00OCHOBAHHbBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (DaKTOB W HWMCIONIMXCS MJaHHBIX C TIEJbI0 TIONYy4CHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEILHO HMCIIOJIB30BaTh XMMHYECKUE 3HAHUS IS
perieHus npooJieM B peaIbHBIX KU3HEHHBIX CUTYAITUsIX;

MHTEpECa K MO3HAHUIO, UCCIIEIOBATEIILCKOM JIESTEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpPa3OBaHUIO U
caM0o00pa3oBaHHI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUW TI0 XUMHU B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B pa3aIudHbIX cdepax MmpodecCHoHATbHON
JICSATEIIbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MerTanpeMeTHBIC Pe3y/IbTaThl OCBOCHHUS MPOTrPaMMbI 110 XMMHH Ha YPOBHE
cpenHero o01ero 0opa3oBaHus BKIIOYAIOT:

3HaYUMbIe i1 (QOPMHUPOBAHUS  MHPOBO33PCHHS  OOYYAIOIIHUXCS
MEXKIUCITUTUTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC MOHITHUS, OTPAXKAIOIIHIC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHCHU(PUKY METOIOB ITO3HAHUS,
UCIOJIb3YEMBIX B €CTCCTBCHHBIX Haykax (MaTepus, BEIISCTBO, SHEPrus, SBIICHUE,
nporiece, CUCTeMa, HayIHbIH (DaKT, TPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTbD, 3aKOH,
TEOpUsi, UCCIICIOBAHNE, HAOIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHE);

YHHUBEpCaIbHBIE ydeOHbIC NeHCTBUS (IIO3HABATENbHBIC, KOMMYHHUKATHBHEIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTH U COLMAILHOW KOMIIETEHIIH 00 Yy4aroInXCs;
CIIOCOOHOCTH 00 yJaroImuxcst UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33pEHUYECKHE 3HAHMUS M YHUBEPCAIbHBIC yUCOHBIC
JICUCTBUS B IIO3HABATEILHON U COLIMAIIBLHOM MPAKTHUKE.

MeranpeaMeTHble Pe3yibTaThl OTPAKAIOT OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TO3HABATCIIbHBIMH, KOMMYHHUKAaTHUBHBIMH W PETYISTHBHBIMU
NICUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1elCTBHUS

1) 6a30BbI€e JIOrHYecCKHUe e CTBUS:

CaMOCTOSITEILHO  (OPMYJIUPOBATh M aKTyaJu3WpoBaTh  MpolJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaeNsITh 1€ JeATCILHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUS, COOTHOCUTH PE3YJIbTATHI ICSITEILHOCTH C ITOCTABJICHHBIMU LIECIISIMU;

UCIIOIb30BaTh MPU OCBOEHUU 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICTISITh XapaKTEpPHbIC TMPU3HAKK TMOHATUH W yCTAaHABJIMBATH UX B3aUMOCBS3b,
HCIIO0JIb30BaTh COOTBETCTBYIONINE MOHATHS I OOBSICHEHUS OTACIIbHBIX (DaKTOB M
SIBJICHUM;

BBIOMpaTh OCHOBAHMS M KPUTEPUU I KJacCH(PHUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIINN;

yCTaHABJMBAaTh MPUUYMHHO-CJIECJCTBEHHBIC CBSI3M MEXKAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE pacCyXJeHUus (MHIAYKTUBHBIC, JEIYKTHUBHBIE, IO
AQHAJIOTWH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B paccMaTpHUBAEMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS,

MPUMEHSThH B MPOIECCE MO3HAHUS UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEITH, TTPEOOPA30BBIBATh MOJICTbHBIC IIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



pEaKIMM — MpU pEIICHUH YYEOHBIX IMO3HABATENbHBIX W IPAKTHUUECKHUX 3azad,
IPUMEHATh HA3BAHHBIC MOJEIIBHBIE MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaE€MbIX BEILIECTB U XUMUYECKHUX PEAKIUH.

2) 6azoBbIe MCCJIET0BATEIbCKHE 1eCTBUS:

BJIaJIETh OCHOBaMHU METOJIOB HAYYHOr'O IMO3HAHMS BEIIECTB U XMUMHUYECKUX
peaKUunii;

(bopMynupoBaTh LENU U 33Ja4K UCCIIEI0BAaHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAauyeCTBE WHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CY>KJIECHUN;

BJIQ/IETh HABBIKAMHM CAMOCTOSITEJILBHOIO IUIAHUPOBAHUS M MPOBEACHUS
YY4EHUYECKHX 3KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsSI HAOMIOAATh 3a XOJO0M
polecca, CaMOCTOSTENLHO IPOTHO3UPOBATh €ro pe3ynbrar, (hopMynnpoBaTh
0000IIIeHHsI ¥ BBIBO/IBI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIICTOBAHMS,
COCTaBJISITh 0OOCHOBaHHBIN OTYET O MPOJIETaHHON paboTe;

npuoOpeTaTh OMNbIT YYEHUYECKOM MCCIEAOBATEILCKOM M MPOEKTHOU
NEeSATENbHOCTH, MPOSBIATh CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY
IIONCKY METOJOB PEIICHHUS] NPAKTUYECKUX 3aa4, NPUMEHEHHUIO pPAa3JIMYHbIX
METO/I0B MTO3HAHUS.

3) pa6ora ¢ uHpopmanmeii:

OPUEHTUPOBATHCS B  PA3IMYHBIX HMCTOYHUKAX HHPopMauuu (HaAydHO-
HOMYJIIpHasl JUTeparypa XHWMHUYECKOTrO COJEp)KaHUs, CIpPaBOYHBIE IOCOOMS,
pecypcbl UHTepHeTa), aHanmuM3upoBaTh MH(OPMALMIO pa3IMYHbIX BUIOB U (HOpM
pe/ICTaBIICHUS, KPUTHUYECKU OLICHUBATh ed JOCTOBEPHOCTh u
HENPOTUBOPEUHUBOCTE;

(GopMyIupoBaTh 3aPOChl U MPUMEHATh PA3IUYHBIE METOJbI NPU MOUCKE U
orbope wuHbOpMaIMK, HEOOXOAMMOW [JIsl BBIMOJHEHHSA Y4eOHBIX 3a7ad
OIPEACIIEHHOIO TUIIA,

npuoOpeTaTh OMNBIT HMCHOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM U PA3IUYHBIX IOUCKOBBIX CHCTEM;

CaAMOCTOAATEJIbHO ~ BbIOMpaTh  ONTUMalbHYI0  (OpMYy  IpEACTaBICHUS
uHpopmaimu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIA $3bIK B KAauyeCTBE CpPEICTBA Mpu pabore ¢
XUMHUYECKON HMH(pOpMalMed: TNPUMEHATh MEXIpeAMETHble ((u3nyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

HCIIOJIb30BATh 3HAKOBO-CMMBOJIUYCCKUC CPCACTBA HAT'TLIAHOCTH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUA:



3a1aBaThb BOIIPOCHKHI I10 CYICCTBY 06CY)I(II&CMOI>'I TCMBI B XOIC JUaJiora /U
AUCKYCCHH, BBICKA3bIBATb UJICH, (1)OpMYJII/IpOBaTI> CBOHU IIPCHIIOKCHHUA
OTHOCHUTCJIBHO BBIITOJIHCHU S HpeI[J'IO)KeHHOﬁ 3agadu,

BBICTYIIATh C MPE3CHTALMEN PE3YyJbTATOB IO3HABATEIBHON ACATEIIBHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEJIBHO MUJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIITOJIHEHUH
XUMHUUYECKOTO KCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIICIOBAHUIO CBONCTB
M3Y4aeMbIX BEIIECTB, peaU3aIlii y4eOHOTo MPOEKTa, U (POPMYITUPOBATH BBHIBOIBI
[0 PE3yJIbTaTaM IPOBEAEHHBIX MCCIEIOBAHUM ITYTEM COIVIACOBAHUS TO3ULIUK B
X0J1e 00CYXKIeHUsI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBHUS:

CaMOCTOATENIbHO IUIAHUPOBAaTh M OCYHIECTBIIATH CBOK I103HABATEILHYIO
NEATENBHOCTh, ONpenessas €€ Lend M 3aJadd, KOHTPOJIMPOBATh M II0 Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MPEJIaraeMblii  aNTOPUTM JIEUCTBHM TIpH
BBIIOJIHEHUM Y4EOHBIX M MCCIENOBAaTENbCKUX 3aJady, BbIOMpaTh Haubosee
3((PeKTUBHBIN C€IOCO0 KX pelIeHHs ¢ Y4ETOM TIOJYyYEHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYHICCTBIISITH CAMOKOHTPOJIb JIEATEIILHOCTH HA OCHOBE CaMOaHAlu3a H
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[TpenMeTHBIC pe3ysIbTaThl OCBOSHUS IMPOTrPAMMBI TI0 XUMHUHU Ha YTITyOJIEHHOM
ypOBHE Ha YPOBHE CPEIHETO OOIIero 0Opa30BaHUsS BKIIOYAIOT crienuduaeckue
U1 y4eOHOT0 TpeMeTa « XUMUs» HaydHbIC 3HAHUS, YMEHHSI U CIIOCOOBI JACHCTBUI
10 OCBOCHUIO, MHTEPIPETAIIMN U TPeoOpa30BaHUIO 3HAHWUW, BUJBI JEATEIHHOCTH
10 TOJYYCHHUI0O HOBOI'O 3HAHWSA M NMPUMCHEHWIO 3HAHUW B Pa3JIUYHBIX yICOHBIX
CUTYaITUsIX, a TAK)KE B peabHBIX )KH3HCHHBIX CHTYAIUIX, CBI3aHHBIX C XUMHEH. B
nporpaMMe 10 XHMHH TPEAMETHBIC PE3yJIbTaThl MPEACTABICHBI IO TOAaM
U3yUCHUSI.

10 KUIIACC

[IpeameTHble pe3yibTaThl OCBOCHHS Kypca «OpraHuueckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh TPEACTABJICHUNA: O MECT€ W 3HAYCHHM OPraHUYeCKOM
XUMUHU B CHUCTEME €CTECTBEHHBIX HAayK U €€ POJu B OOCCIEYEHHH YCTONYUBOIO
pPa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM DKOJIOTUYECKON, YHEPreTUIECKON U



NUIIEBON 0€30IaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pPHUAJIOB,
HOBBIX UCTOYHHKOB DHEPIuH, B obecrieueHuu PalMOHAIILHOTO
MPUPOAOIIOIb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTYpHI
YelioBeKa, a TaKXKe DJKOJIOTMYECKHM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CpeLIE;

BIIQJICHUE  CHUCTEMOM  XMMHUYECKMX  3HAaHMM, KOTOpas  BKJIKOYAeET:
OCHOBOIIOJIArarol1e MOHATHSI — XUMUYECKUN 3JIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOEC
COCTOSIHMSL aToMa, THOpUAM3alMs AaTOMHBIX OpOuTaledl, HOH, MOJIEKyIa,
BaJIEHTHOCTb, JIEKTPOOTPUIIATEIBHOCT, CTENEHb OKUCIECHUS, XUMUYECKas CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00bEM, YITIEPOAHBIN CKENET, (yHKIIMOHATbHAS
Ipynma, pagukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJIETHbIE), W30MEpHUsl CTPYKTypHass M MNPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTHYECKas), HM30MEPbl, TOMOJOTMYECKUN psl, TOMOJOIH, YIJIEBOIOPOJIbI,
KHCIIOPOJ- U a30TCOACPIKALIUE OPraHUYECKUE COCIMHEHMS, MOHOMEp, MOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIDHBIE COEOWHEHUSA; TEOPUH, 3aKOHBI
(nepuonnueckuii 3akoH J[. M. MeHneneeBa, TEOpUs CTPOCHHSI OpPraHUYECKUX
BenlecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MAaCChI BEIIECTB, 3aKOH COXPAaHEHUS
M TMpEBpallleHHs] SHEPrUM TpPH XUMHUYECKUX pEaKUuAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3BIK XMMHH, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIIUE B OCHOBE
NOHUMAaHUSl MPUYMHHOCTUA U CUCTEMHOCTH XMMHYECKHUX SIBJICHUU; MPEACTABICHUS
0 MEXaHU3Max XUMHUYECKHX PpEaKlHil, TEePMOJAWHAMHUYECKMX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMS, O B3aUMHOM BJIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJiaX (MHIYKTUBHBIA U Me30MepHbIi 3 dexTrl, opueHTanTsl | u |l pona);
(paKTOIOTHYECKUE CBEIECHUS O CBOWCTBAX, COCTaBE, IMOJIYYCHUH U O€30MacHOM
UCMOJIb30BAaHUM BAXKHEUIIMX OPraHMYECKHX BELIECTB B OBITY M IPAKTHUUYECKOM
JCSTeIbHOCTH  4YeNOBeKa, OOMMX  HayyHbIX MPUHLUIAX  XUMHYECKOTrO
MPOU3BOCTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, IEPEePadOTKN HEPTH);

C(POPMUPOBAHHOCTh YMEHMI: BBIABIATH XAPAKTEPHbIE MPU3HAKU IOHATHUH,
YCTAaHABJIMBATh UX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS MpPU
OIMCAHMM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCINHECHU;

c(OpMUPOBAHHOCTh YMEHHUIA:

UCIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JIJIsl COCTaBJIEHUS MOJEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPABHEHMUS! XMMHMUYECKUX PEAKLUMN M PAaCKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTEIIbHO-BOCCTAHOBUTENbHBIX ~ pPEAKIUH  IMOCPEJACTBOM  COCTaBJIEHUS
ANEKTPOHHOrO OajlaHca JTUX peaklMil, peakuuii HMOHHOrO OOMeHa MyTEéM
COCTaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHU;



W3TOTABJIMBATh MOJIENTM MOJIEKYJT OPraHMYECKUX BEIIECTB JJI WIUTIOCTPALUU
UX XUMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOCHUS;

chOpMHUPOBAHHOCTh YMEHHUH: yCTAHABIMBATH MPHHAMICKHOCTh W3YICHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTaBy U CTPOCHHUIO K ONpPEleIEHHOMY
KJIaCCy/TpyIIie COCNWHCHWM, JaBaTh MM Ha3BaHUA TI0 CHCTEMaTHYCCKOU
Homenknarype (IUPAC) u npuBomuth TpUBUAIbHBIC HA3BaHUS ISl OTACIBbHBIX
Ipe/ICTaBUTENIeH OPraHMYeCKUX BEIIECTB (ITUJICH, alleTWIIEH, TOIYOJ, TJIUIEPHH,
ATUJICHTJIMKONb, (EeHONI, (GopManbAeTH, aleTajdbJCTH/l, alleTOH, MypaBbHHAS
KHUCIIOTA, YKCYCHAsl KUCIOTa, CTEAPUHOBAsI, OJICMHOBAS, MAIbMUTHHOBASI KUCIIOTHI,
TVIMIAH, aJlaHuH, MaJibTo3a, ()PYKTO3a, aHWJIMH, JUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh YMEHHSI ONPEAEIATh BUJ XUMHUYECKOW CBS3U B
OPraHMYECKUX COEIUHEHUAX (KOBaJICHTHAsT W MOHHAsl CBSI3b, G- U T-CBA3b,
BOJIOPO/IHAS CBSI3b);

chOpPMUPOBAHHOCTh YMEHHS MPUMEHATHb TMOJOXKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiepoBa st OObSCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTEepU30BaTh  COCTaB,  CTPOCHHUE,
duznyeckre M XUMHUYECKHE CBONCTBA TUIHUYHBIX IPEICTABUTEICH pPa3TMIHBIX
KJIACCOB OPraHMYECKUX BEIECTB: aJIKAHOB, ITUKJIOAIKAHOB, AJIKEHOB, aJIKaUEHOB,
QIKUHOB, apOMaTHYECKUX YIJICBOJOPOJOB, CIHPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MTPOCTHIX U CIOKHBIX 3(PHUPOB, KUPOB, HUTPOCOCTUHEHUMN U
aMUHOB, aMUHOKHCJIOT, OEJKOB, YIrJeBOAOB (MOHO-, JU- W TOJHUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ T'€HETHYECKYH)  CBA3b  MEXKAYy HHUMH  ypaBHEHUSIMH
COOTBETCTBYIOIIMX XHMHUYECKHUX PEAaKIUid C HCIOJb30BAHHEM CTPYKTYPHBIX
bopmyi;

chOpMUPOBAHHOCTh YMEHHS TOATBEPKAATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CITOCOOHOCTH OPraHUYECKUX COSIMHEHHUH OT
KpPaTHOCTHU U TUIIa KOBAJIEHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOT'O BIMSHUS aTOMOB
Y TPYIIT aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh UCTOYHUKH YTIEBOJOPOJIHOTO
Coipbsi  (HedTh, NTPUPOAHBIA Ta3, VYrojib), CHOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHUE TIPOAYKTOB IMepepaboOTKH;

c(hOpMUPOBAHHOCTH BJIAJICHUS] CUCTEMOW 3HAHUN O ECTECTBEHHO-HAYYHBIX
METO/Iax IMMO3HAHWs — HAOJIOJCHHUH, U3MEPEHNUH, MOJCIHPOBAHNH, IKCIIEPUMCHTE
(peasIbHOM U MBICJICHHOM) U YMEHHS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMCHUS MIPUMEHSTH OCHOBHBIE oreparuu
MBICIIUTEILHOM JEATEIbHOCTH — aHalu3 M CHUHTE3, CpaBHEHHE, 0000IlIeHue,



CUCTEMATHU3alIUI0, BBISIBJICHUE MPUYUHHO-CIICCTBEHHBIX CBSI3eH — IS U3ydEHUs
CBOMCTB BEUIECTB U XMMUYECKUX PEAKIIUII;

c()OpMUPOBAHHOCTh YMEHHI: BBISBISTh B3AMMOCBSI3b XUMUYECKUX 3HAHHUU C
HNOHATUSAMU WM NPEJICTABICHUSAMHU JIPYTMX €CTECTBEHHO-HAYYHBIX IPEIAMETOB IS
0ojyiee OCO3HAHHOIO MOHHMMAHMS CYIIHOCTH MAaTE€PUAIBHOIO €AMHCTBA MUPA,
UCMOJIb30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOM XUMHUU ISl OOBSICHEHUS U
IPOrHO3UPOBAHMS SIBJIEHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO [IPUPOLY;

c(OPMUPOBAHHOCTh ~YMEHUN: TPOBOAUTH pacy€Tbl MO XUMHUYECKUM
dbopMynaM U ypaBHEHUSM XUMHYECKUX PEAKIMI C MUCIOIB30BaHUEM (DU3UIECKUX
BEIMYMH (Macca, OOBEM Tra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOLIUX
BELIECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMUYECKOH
(GopMyIbl BEIIECTBAa MO M3BECTHBHIM MACCOBBIM JOJIAIM XUMHYECKUX 3IJIEMEHTOB,
IPOAYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, aHAIM3UPOBATh M OI[CHUBAThH
C TO3UIUHA  DKOJOTMYECKOM  OEe30MacHOCTHM  MOCHENCTBUS  OBITOBOM U
MIPOU3BOJICTBEHHOM  JICSTEILHOCTH 4YEJOBEKa, CBS3aHHOM C mepepadOoTKoM
BEIIECTB, UCIIOJIb30BATh MOJYYECHHBIE 3HAHUS JJISl IPUHATHS TPAMOTHBIX PEIICHHI
po0JieM B CUTYAIUsIX, CBI3aHHBIX C XUMUCH;

c(OpMUPOBAHHOCTh YMEHHI: CaAMOCTOSITEIbHO IUIAHUPOBaTh W IMPOBOIUTH
XUMHUYECKUH DJKCHEPUMEHT (MOIy4eHHEe M M3y4eHHE CBOMCTB OpPraHUYECKUX
BEIIECTB, KAUYECTBEHHbIE pPEAaKUUU YIJIEBOJOPOAOB PpA3JIMYHBIX KIACCOB H
KHCIIOPOACOAEP/KAIUX OPraHWYECKUX BEIIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJa4 O PACHO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIIOJCHUEM MpPaBUI
Oe3omacHOro oOpallleHUsl € BEHIeCTBAMU U JIaDOpAaTOPHBIM O0OpPYIOBAHHEM,
GopmMynupoBaTh Li€Jdb HUCCIEAOBAHUS, TMPEACTABIATh B pa3IudyHoOM (opme
PE3YNbTATHI IKCIIEPUMEHTA, aHAJIM3UPOBATH U OIIEHUBATH UX JIOCTOBEPHOCTH;

c(OPMUPOBAHHOCTHh YMEHHIA:

cOOII0/IaTh MpaBUiIa HKOJIOTUYECKU I1eJIECO00pPa3HOro MOBEACHUS B OBITY U
TPYJOBOM JEATEIHLHOCTU B LEISX COXPAHEHUSI CBOETO 3JI0POBBS, OKpPY)KArOIIeH
MPUPOJHON CPeNlbl U TOCTHKEHUS €€ YCTOMYMBOrO pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha >KUBBIE OpPraHU3MBbI
OIpeAeIEHHBIX OPraHMYECKUX BEILECTB, MOHMMas cMblca nokazatens 11K

aHAJIM3UPOBATH LIETIECOO0PA3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBILIUIEHHOCTH U B OBITY C TOYKU 3pEHHS] COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIIAThH II€JICHANPABICHHBIA TMOUCK
XUMUYECKON MH(OpPMAIMHU B pAa3TUYHBIX UCTOYHUKAX (HaydHast U yueOHO-Hay4YHas
JAUTEepaTypa, CpeacTBa MaccoBoil nHpopmanu, UHTEpHET U Apyrue), KpUTHUECKU
aHAIM3UPOBATH XUMHUYECKYIO MH(OpMAIINIO, IepepadaThiBaTh €€ U HCHOJIb30BATh
B COOTBETCTBUH C MTOCTABJICHHOW y4eOHOM 3a1aueit.



11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmas W HeopraHudeckas
XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUAIbHOM EIUHCTBE MUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBIEHUM MPUPOJBI, O MECTE€ W 3HAYCHUU
XUMUU B CHUCTEME €CTECTBEHHBIX HAayK U €€ poJHu B O0ECHEYeHUU YCTONYHBOTO
pa3BUTHSI, B PEIICHUU MPOOIEM SKOJOTHYECKOM, DHEPreTUUEeCKOW U TMHIIEBOU
0€30MacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHWU HOBBIX MAaTEPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruU, B OOECIICUCHHH PAIIMOHATLHOTO MPUPOJIONOIL30BAHUS, B
GbopMUPOBAaHUN MHUPOBO33PEHUST M OOIIEH KyJIbTYphl YEJIIOBEKa, a TaKkKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 370POBBIO M TMPUPOTHOU

cpexne;
BJIaJICHUE  CHUCTEMOW  XMMHYECKHX  3HAHHWHA, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS — XHMHWYECKHUH O3JIEMEHT, aToM, SJApO aToMa,

M30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIC OPOUTAITH, OCHOBHOE U
BO30YKIEHHOE COCTOSHHUSI aTOMa, TUOpHUIM3alMsl aTOMHBIX OpOWTaJIeH, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPUIIATEIIbHOCTh, CTENEHb  OKHUCJICHHUS,
XUMUYECKasi CBs3b (KOBAJEHTHAs, MOHHAs, MeETaJUTMYECKasi, BOJOPOHAs),
KpUCTAUTMYECKAs] PpelIEéTKa, XUMHUYECKas peakiusi, pacTBOpP, IJICKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJIUTUYECKAS] AUCCOLMALMS, CTENEHb JIUCCOLUALINH,
BOJOPOAHBIN TIOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTENb, TEIIOBOM 3¢ deKT
XUMUYECKON Peaklnu, CKOPOCTh XUMUUYECKON PEaKIuy, XUMUYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOpHUs JJICKTPOJUTHUUECKON ITUCCOIUALUM, TEPUOIUYECKUN
3akoH /.M. MenpaeneeBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U
NpEBpAIICHUS SHEPIUU NMPU XMMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIUX MAaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3BIK
XUMUH, MHPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE ITOHUMAHMS
NPUYMHHOCTA UM CHUCTEMHOCTM  XUMHYECKUX  SIBIICHHMI;  COBPEMEHHBIE
NPEACTABICHUA O CTPOCHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJISIPHOM U
HaJMOJIEKYJISIDHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3MaX XUMHUYECKUX
peakuui, TEpPMOAMHAMUYECKMX M KHHETHYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O XMUMHUYECKOM PaBHOBECHUM, PACTBOpPAX U JUCIEPCHBIX CHUCTEMAaX;
(GaKTOJIOrMYEeCKUE CBEJCHUS O CBOMCTBAaX, COCTaBE, IMOJYYEHUH U O€30MacCHOM
UCIOJIb30BAaHUM BOXKHEUIINX HEOPraHUYECKHX BEUIECTB B OBITY W MPAKTUYECKOM
NEATeIbHOCTA ~ YeJIOBEeKa, OOIMMX  HAyYHBIX  NPUHIUMNAX  XUMHYECKOIO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISITh XapaKTepHbIE MPU3HAKU TOHSTHUM,
yCTaHABJIMBAaTh WX B3aMMOCBSI3b, HCIIOIb30BaTh COOTBETCTBYIOIIUE TMOHSTUS MTPH
OMMCAaHWU HEOPTAHMYECKHUX BEIIECTB U UX NIPEBPAIICHUN;



C(POPMUPOBAHHOCTh YMEHHS HCIIOJIb30BAaTh XMMHMUECKYI0 CHMBOJMKY JUIS
cocTaBieHHUS (QOpMya BEHIECTB M  YPaBHEHMH XUMHUYECKMX  PEaKIHil,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACIHHBIX
BEILECTB;

c(OpMUPOBAHHOCTh YMEHUS ONPEAENIATh BAJIECHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHMSX, BHJI XMMHUYECKOW CBS3U (KOBaJCHTHAs,
WOHHAsl, METANIMYECKasi, BOAOPOJHAs), THUIl KPUCTAUIMYECKON PpPEIETKH
KOHKPETHOT'O BEILECTBA;

C(OPMUPOBAHHOCTb YMEHHSI OOBSCHATH 3aBUCHUMOCTh CBOMCTB BEIIECTB OT
BUJA XWMHYECKOW CBSI3M W THUNA KPUCTALIMYECKOM pEmETKH, OOMEHHBIA U
JIOHOPHO-aKIIETITOPHBII MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHHWH:  KJIACCU(UIIMPOBATH:  HEOPTraHUYECKUE
BEIIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKLIUU 110 Pa3IMYHbIM IPU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEUIECTB, TEIIOBOMY 3(PeKTy peakiuu, U3MEHEHUIO
CTETIEHEH OKUCIEHMSI DJIEMEHTOB, OOpaTMMOCTH, Y4YacCTHIO KaTajlu3zaTropa H
Jpyrue); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS U KPUTEPHUH AJIA KiIaccuukaimu
M3Yy4aeMbIX BEUIECTB U XUMUYECKUX PEaAKIIUi;

C(OPMUPOBAHHOCTh YMEHHUS PACKPHIBATh CMBICI NEPUOANUECKOIO 3aKoHa /I.
N. MenpneneeBa u J1€EMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOILYIO, O0BSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIINY;

c()OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOIO—YETBEPTOrO MEPUOIOB
[lepuomnueckorn  cucremsl  JI.MI.  MenngeneeBa,  UCHOJIB3yS  TOHSTHUA
(QHEPreTUYECKHE YPOBHW», «IHEPreTUYCCKHE MOIYypPOBHU», «S-, P-, O-aTOMHBIC
opOuTanm», «OCHOBHOE U BO30YXKJAEHHOE SHEPreTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U MX
coenMHeHurd 10 nepuoaam u rpymmnam llepmogmyeckon cucremsr . WM.
MenneneeBa, BAJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHMS
UX AJIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh yYMEHUW: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKHE  CBOMCTBA  BEIIECTB  pa3JIMYHBIX  KJIACCOB,  ITOATBEPXKAATh
CYIIECTBOBAHUE TE€HETUYECKOM CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMH C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

C()OPMUPOBAHHOCTb YMEHHUS PACKpBIBaThb CYIIHOCTb:  OKHCIHUTEIbHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIUI MOCPECTBOM COCTABIIEHUS 3JIEKTPOHHOrO OajiaHca
ATUX peakUui; peakuuil MOHHOrO OOMeHa MYyTEM COCTABJIEHUS HMX IOJHBIX U
COKpalI€HHBIX  MOHHBIX  YpPaBHEHUW;  PEaKUMM  TUAPOIM3a;  peakLHi
KOMILJIEKCOOO0pa3oBaHus (Ha MpuUMepe TUAPOKCOKOMILIIEKCOB IIUHKA U aTFOMUHMUS);



chOpPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUs
XUMUYECKUX PEaKUUUA C Y4ETOM HX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep
W3MEHEHHSI CKOPOCTHM XHMHUYECKOW PEAKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpoB, a TaKKE XapaKTEp CMEIICHUS] XUMUYECKOTO PaBHOBECHS IO/ BIUSIHUEM
BHEIIHUX Bo3aercTBuil (npunuun Jle Hlatensbe);

chOpMUPOBAHHOCTh yYMEHHS XapaKTepU30BaTh XUMHUYECKHUE PEaKIIHH,
JeXalllle B OCHOBE IMPOMBIILICHHOTO IOJYYEHHUS] CEPHOW KHUCIOTHI, aMMHUAKa,
o0lllMe Hay4yHble TPUHLMUIBI XHMHYECKUX IPOU3BOJCTB; I€JI€CO00pPa3HOCTh
MIPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH M B OBITY C TOYKH
3peHUsI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOpMUPOBAHHOCTh BIAJCHUS CHCTEMOW 3HAHUW O METOJax Hay4IHOTO
MO3HAHUS SIBJICHUA TPUPOIALI — HAOM0IeHNe, HW3MEpeHHe, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pealIbHbIN U MBICIEHHBIN ), HCMOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHUS MPUMEHSITh 3TU 3HAHUS MPU IKCIIEPUMEHTAIIBHOM HCCIICIOBAHUU BEILIECTB
U 10 OOBSICHEHUS XMMHUYECKUX SBJICHUN, HUMEIONMX MECTO B MPHUPOJIE,
MPaAKTUYECKOMN JeATETLHOCTH YEJI0BEKA U B TOBCEAHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISITh B3aUMOCBSI3b XMMUUYECKUX 3HAHUM C
MNOHATUSIMU WU TIPEACTABICHUSMHU JPYIUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
0oJiee 0CO3HAHHOT'0 MOHUMaHUSI MaTePUATILHOTO €UHCTBA MUPA;

chOpMUPOBAHHOCTh YMEHHUSI TMPOBOJIUTH PACUETHI: C HCIOIb30BAHUEM
MOHSITUM «MaccoBas JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAS KOHIICHTPAIIUS»;
MaccChl BEIIECTBA WM 00bEMaA Ta3a M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OTHOTO M3 YYaCTBYIOIIUX B PEAKIMH BEIIECTB; TEIIOBOTO 3(dekTa
peaKkiuy; 3HAUYCHHUS BOJOPOJHOIO IMOKa3aTesisi PacTBOPOB KHUCIOT U IIEIOYEH ¢
U3BECTHOM CTEMEHBIO JHCCOIMAIU;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa PEaKIMM, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JIaHO B BUJE PACTBOpA C
onpeeNEHHON MacCOBOW JI0JIe pacTBOPEHHOrO BEUIECTBA WM JTaHO B M30BITKE
(MMeeT mpUMECH); NIOJM BBIXOJIa MNPOAYKTA PEAKIHUHU; OOBEMHBIX OTHOIICHUMN
ra3os;

chOpMUPOBAHHOCTh YMEHHI: CaAaMOCTOSITCTILHO TUIAHUPOBATh W TPOBOIUTH
XUMUYECKUNA  DKCIEpUMEHT  (MpOBElIEHHE  pEeaKIMid  HOHHOTO  OOMEHa,
MOATBEPXKICHUE KaueCTBEHHOTO COCTaBa HEOPraHUUECKUX BEIIECTB, OMPEICIICHUE
cpelbl PacTBOPOB BEIIECTB C TMOMOINbIO HHAMKATOPOB, HM3Y4YCHUE BIUSHUS
pa3nuuHbIX  (DAKTOPOB HAa  CKOPOCTh XMMHUYECKOW  peaKiu, peIIeHue
AKCIEPUMEHTAIBHBIX 3a7ad 1o TeMam «Mertamisly u  «Hemerammey) ¢
cOOJTI0/IeHUEM TIpaBuil 0€30MacHOr0 OOpAIeHUs C BEIIECTBAMHU U JTaOOPaTOPHBIM
o0opynoBanveMm, (GOpMyJIUpOBaTh 1€Jb  HCCIAEAOBaHUS, TMPEACTABISATH B
paznuuHOi (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAIM3UPOBATh U OILEHUBATh HX
JIOCTOBEPHOCTb;



c(hOpMUPOBAHHOCTh YMEHHI: COOJIIOAATh ITpaBUJia MOJIb30BAHUS XUMUYIECKON
nocyon u jgabopaTopHbIM 00OpYyJIOBaHHMEM, OOpallleHUs] C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKLIMSMU IO BBIOJHEHUIO JAOOPAaTOPHBIX XUMHUYECKUX
OTBITOB, SKOJIOTHYECKH I€JIeCOO00pa3HOr0 TOBEACHUS B OBITY W TPYAOBOHU
NEATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH NPUPOTHON
Cpelabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHsA, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEIACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHUMas cMbIci nokasarens [1J1K;

chOpPMUPOBAHHOCTh YMEHUMW: OCYIIIECTBISATh IICJICHAMPABICHHBINH TOUCK
XUMHUYECKON MH(POpMAIIMK B pa3IMUHBIX UCTOYHUKAX (HaydHas ¥ yueOHO-Hay4YHas
JIUTEepaTypa, cpeacTa MaccoBoit nHpopmaru, UHTepHET U ApyTHE), KPUTHIECKU
AHATM3UPOBATH XUMHUYECKYIO MH(GOPMAIINIO, TTepepadaThiBaTh €€ M UCIOJIb30BaTh
B COOTBETCTBHHM C MOCTaBJIEHHON y4eOHOM 3a1a4cii.
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KapOonunbHble COSTMHEHUS: albICTUIbI U

bu6morexa IIOK
3.2 keToHbl. KapOoHOBBIE KHCIOTHI. CIIOKHBIC 21 1 https://m.edsoo.ru/d69dfe50
a¢upsl. XKupsl
bu6moreka [JOK
3.3 v 9 1
HICBORE https://m.edso00.ru/d69df650
Nroro no pazneny 41
Pa3nen 4. A3oTconepskamue OpraHudecKue coeInHeHnst
but6moreka [JOK
4.1 A A .b 12 1
MITHBL AMITHOKHEIOTH. B https://m.edso00.ru/d69df650
Hroro no pazneny 12
Paznen 5. BoicOkoMOJIEeKYJISIPHBIE COCTMHEHUS
5.1 BricokomonekysipHbIe COeTMHEHUS 6 1 E::[?;;I;T:g:ogzﬁ 690650
Wroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 10



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

11 KUIACC

KouuyecrBo yacos JIEKTPOHHBIE
HanmeHoBaHue pa3aesioB U TeM
Ne i/ Kontpoabnbie | IlpakTtnueckue | (uudpposbie)
NPorpaMMablI Bcero
padoThI padoThI oOpa3oBaTeJibHbIE
pecypchbl
Pa3znen 1. TeopeTnueckue 0OCHOBBI XMMHH
Ctpoenue aroma. [leprognyeckuii 3akoH
1.1 u [lepuoanueckas cucteMa XUMHUYCCKHX 9 bubmorexa IIOK
' proa https://m.edsoo.ru/2dd57124
anemenToB /I. 1. MeHneneeBa
Crpoenue Bemecta. MHoroodpasue bubmuorexa LIOK
1.2 11 1
BEILIECTB https://m.edsoo.ru/2dd57124
bu6mmnoreka [JOK
1.3 X 19 1 3
AMIASCIGLS peardii https://m.edsoo.ru/2dd57f24
Hroro no pazaeny 39
Pa3nen 2. Heoprannueckasi Xumus
bu6moreka [JOK
2.1 H 31 1 3
eMeTaILIH https://m.edsoo.ru/2dd57f24
bubmioreka [IOK
2.2 M 23 1 2
CTaTIH https://m.edsoo.ru/2dd57f24
Wroro no pazneny 54
Paznen 3. Xummus v :KU3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMHUS U 9 bu6mmoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd5724
Uroro no pazneny 9
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 4 8



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




HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoaunuyecTBOo 4acoB JaTa
Tema ypoka DJIeKTPOHHBIE Hu(poBbLIE
n/n Bcero | Konrtposabnblie | IlpakTuyeckue | H3y4eHHs
oOpa3oBaTe/bHbIC peCypchl
padoThI padoThI
[Ipenmer u 3HaUCHHE
OpPraHUYECKOW XUMUHU,
1 [IPENCTABIIEHNE O 1 Brbmorexa HOK
pedl 03.09.2024 |  https://m.eds00.ru/3686e6f5
MHOT000pa3uy OPraHuYECKUX
COeTUHEHUN
DJIEKTPOHHOE CTPOECHUE ATOMA
jiepoaa (OCHOBHOE U
2 1}3,1(;36p>xﬂ él({Hoe COCTOSIHHUS) 1 bubmorexa TIOK
YA ) 03.09.2024 | https://m.edsoo.ru/Oce6fd4c
BainenTtHbie BO3MOKHOCTH
aToma yriepojaa
XuMu4deckas CBSI3b B
OpPraHUYECKUX COCTUHCHUSIX.
3 MexaHn3Mbl 00pa30BaHUA 1 Bubmiorexa [IOK
. p 05.09.2024 | https://m.edsoo.ru/8d39f5c8
KOBAJIEHTHOM CBS3H, CIIOCOOBI
pa3phiBa CBsI3EH
Teopus crpoeHus
4 OpPraHMYeCKUX COCOUHEHUN A 1 Bubmiorexa IJOK
P s ' 10.09.2024 | https://m.edsoo.ru/9e595ch8
M. bytneposa
Buael uzomepuu: cTpykTypHasi,
MPOCTPAHCTBEHHAS.
5} DnexTpoHHbIE 2P DEKTH B 1 bubmotexa [IOK
p 10.09.2024 | https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpPraHUYEeCKUX
COEIUHEeHNH
bub6mmoreka [JOK
6 I1 1
PEACTABIEHHe © https://m.edsoo.ru/c212dd21



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21

KJIaccu pUKanuu u 12.09.2024
CHUCTEMaTHYeCKast

Homenkarypa (IUPAC)

OpPraHUYEeCKUX BELIECTB

- Knaccudukanus peakuuii B bu6mmoteka [IOK
OpPraHUYECKON XUMUH 17.09.2024 | https://m.edsoo.ru/ba5706aa

3 CucremaTtuzaius 1 00001IcHIE bubmorexa [IOK
3HaHUH 10 TeMe 17.09.2024 | https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKUH DI,
obmras popmyia,

9 HOMEHKJIATypa U U30MEpHs, bubmmoreka [IOK
IEKTPOHHOE U 19.09.2024 | https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYJT

10 dOu3ndyecKue U XUMAISCKIE bub6morexa IIOK
CBOICTBa aJIKAHOB 24.09.2024 | https://m.edso0.ru/3137711c
Haxoxxnenne aakaHoB B

11 npupoje. CriocoObl MoTyYeHHUs bubmmorexa [OK

24.09.2024 | https://m.edsoo.ru/259b0a5b
Y IPUMCHEHHE AIKAaHOB
[uknoankaHel: 061Ias
(dopmyia, HOMEHKJIATypa U

12 M30MepHsi, 0COOEHHOCTH bubmorexa [IOK
CTPOEHHUS U XUMHUYECKUX 26.09.2024 | https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI TOJTyYEHUS
Y IPUMEHEHUE
Pemenue pacy€rHpix 3a7a4 Ha

13 omnpeseNIeHrn e MOJIEKYJIIPHOU bu6motexa [IOK
(bopMyITBI OpraHUIECKOTO 01.10.2024 | https://m.edsoo.ru/bf84d8eb

BC€IICCTBA 11O MaCCOBBIM A0JISIM



https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb

ATOMOB 3JIEMEHTOB, BXOISIIIINX
B ero cocras. CucremaTu3amus
1 00001IIeHHe 3HAHNT 10 TEME

AJIKEHBI: TOMOJIOTHYECKUM I,
obmras hopmyna,
HOMEHKJIAaTypa, 3JIEKTPOHHOE U

bub6munorexa IIOK

14 MIPOCTPAaHCTBEHHOE CTPOEHHE 01.10.2024 | https://m.edsoo.ru/273b0ale
Moneky1. CTpyKTypHasi U Iuc-
TpaHC-U30MEPHUS AJTKEHOB
duznyeckrue U XUMHYECKUE
15 cBoiicTBa ankeHoB. [IpaBuio bubmmorexa [IOK
03.10.2024 | https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 Crioco0ObI Tomy4YeHus U bu6motexa [IOK
MPUMEHEHHUE aJIKEHOB 08.10.2024 | https://m.eds00.ru/665dc058
[Ipaktuueckas padora Ne 1 mo
17 teme "[losydenue 3TuiieHa u bubmorexa LIOK
. 08.10.2024 | https://m.edsoo.ru/0941eed8
W3Y4YCHHE €r0 CBOICTB
Pemenne pacuérHsix 3a7a4 Ha
18 OMpeesICHNE MOJIEKYJISIpHOI bubmotexa [JOK
(hOpMYITBI OPraHUYECKOTO 10.10.2024 | https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AJKaIMeHbl: CONPsKEHHEIE,
M30JIMPOBAHHEIE,
19 KyMYJIHPOBaHHBIE. bubmoreia LIOK
15.10.2024 | https://m.eds00.ru/04298c0a
Oco0eHHOCTH 3JIEKTPOHHOT O
CTpOCHUS
20 XUMHUYECKHE CBOHCTBA bubmmoreka [IOK
COMPsHKEHHBIX TMEHOB 15.10.2024 | https://m.edsoo.ru/e561253d



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d

Crioco6s! osTyueHus: 1

bubmoreka IIOK

21 MIPUMEHEHHUE aJIKa I EHOB 17.10.2024 | https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKHI
psna, obmiast popmya,

99 HOMEHKJIaTypa, 3JIEKTPOHHOE U bu6mmoteka [IOK
MIPOCTPAHCTBEHHOE CTPOEHUE 22.10.2024 | https://m.edsoo.ru/68b6ccac
MOJIEKY1, (PU3NYECKUe
CBOMCTBa

93 XuMHYECKHEe CBOMCTBA bubmorexa [IOK
aJIKUHOB 22.10.2024 | https://m.edso0.ru/23493a93

24 KauecTBeHHbBIC peakiiuu Ha bu6motexa [IOK
TPOWHYIO CBSI3b 24.10.2024 | https://m.edsoo.ru/7b1c48da

o5 CriocoObl TOJTy4eHHST 1 bubmmorexa [{OK
IIPUMEHEHUE AJIKUHOB 05.11.2024 | https://m.edsoo.ru/a6f9alea
Pewienue 3amau: pacuérsl no

26 YPaBHEHUIO XMMHUYECKON bromiorexa LIOK

05.11.2024 | https://m.edsoo.ru/5db8e526
peaKIuu

27 Cucrematuzanus u 00001IeHHE
3HaHUH 10 TeMe 07.11.2024
ApeHbI: TOMOJIOTHYECKU Psij,
obmas hopmyia,

98 HOMEHKJIaTypa. DJIEKTPOHHOE 1 bu6moteka [IOK
MIPOCTPAHCTBEHHOE CTPOCHHUE 12.11.2024 | https://m.edsoo.ru/a92a7094
MOJIeKy]1 O€H30J1a ¥ TONyoIa,
ux (pu3ndyeckue cBOKMCTBa

29 XUMHUYECKHE CBOKWCTBA aPEHOB: bubmmoreka [{OK
peaKkiy 3aMeeHUs 12.11.2024 | https://m.edsoo.ru/ad4alaes

30 XUMHUUYECKHE CBOICTBA apEHOB: bu6motexa [IOK



https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4

peakIy NPUCOECTUHEHHUS,
OKHCIIEHUE TOMOJIOTOB OeH301a

14.11.2024

https://m.edsoo.ru/a44alae4

31

Oco0EHHOCTH XUMHUYECKAX
CBOICTB CTUpPOJIA

19.11.2024

bub6moreka [JOK
https://m.edsoo.ru/d5018a54

32

Pemenue pacy€rHpix 3a7a4 HA
OIpEAEICHNE MOJIEKYJIIIPHOU
(bopMyIIBI OPraHUYECKOro
BEILIECTBA

19.11.2024

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

33

Crioco0ObI oyyeHus u
MPUMEHEHUE apEeHOB

21.11.2024

bub6muorexa IIOK
https://m.edsoo.ru/6f717d09

34

I'enetnueckas cBSI3b MCKIY
Ppa3JIM4YHbIMHA KJIaCCaMH
YTJIEBOJIOPOJIOB

26.11.2024

35

Pacuérsl o ypaBHEHUSIM
XUMHUYECKUX PEAKLIHM.
CucremaTuzanus u 006001eHue
3HAHUM 110 TeEME

26.11.2024

36

IIpuponnsiii ra3. [lonmytHeie
He(TSIHbIE ra3bl

28.11.2024

37

KaMeHHBIH yroyb U MPOAYKTHI
ero nepepadoTku

03.12.2024

bubmorexa [IOK
https://m.edsoo.ru/69b3398b

38

HedTb 1 criocobs eé
nepepaboTku. [Ipumenenne
IIPOAYKTOB MepepaboTKu
HePTH

03.12.2024

bubmoreka [IOK
https://m.edsoo.ru/21f9de78

39

['enernueckas cBA3b MEXKIY
Pa3IUYHBIMU KJIACCaMU
YIJIEBOIOPOIOB

05.12.2024



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

["anorenonpou3BoIHbIE
YIIIE€BOJOPO/IOB: IEKTPOHHOE

bu6morexa IIOK

40
CTPOCHME; PEAKIIUU 3aMeIICHUS 10.12.2024 | https://m.edsoo.ru/82b4d759
rajoreHa
JleficTBHE mIEenOUCH Ha
raJIOreHITPOU3BOIHBIC.
41 BzanmopeiicTBue 10.12.2024
JIATAJIOTeHAJIKAHOB C MarHHEM
Y IHUHKOM
Cucrematuzanus u 00001IeHNE
42 3HAHUU 10 pa3zien bubmorexa IOK
; Y 12.12.2024 | https://m.eds00.ru/20e8922
YrneBonopoasl
43 KonTpomnbHas padora 1mo reme bu6motexa [IOK
"VYraeBogopossr" 17.12.2024 | https://m.edsoo.ru/95¢c9e298
[IpenenbHbIe OIHOATOMHBIE
CIUPTHL: TOMOJIOTHUECKUHN PSII,
ob1ias popMmyia, CTpOCHHE
44 MoIJIIIeK (Jb; 123(?,M€ H;Ip bubmorexa HOK
. P 17.12.2024 |  https://m.edsoo.ru/df04c5ed
HOMEHKJIATYpa,
KJaccupukanus, GU3n4eckue
CBOICTBA
XUMHYECKHE CBOMCTBA
45 MpeACIbHBIX OJJHOATOMHBIX bubmotexa [JOK
pedl A 19.12.2024 | https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco6s! osTyueHus: u
46 IIPUMEHCHHE OJTHOATOMHBIX bubmorexa TIOK
P A 24.12.2024 | https://m.edsoo.ru/484100000000000
CIIHPTOB
47 [TpocTsie apupsr: bu6motexa [IOK
HOMEHKJIaTypa U U30MepHs, 24.12.2024 | https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOEHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOWCTB

MHoOroaToMHbI€ CIIUPTHI:
STWJICHIJIMKOJb U TIIMLEPHH, X

bub6moreka IJOK

48
¢buznyeckre U XUMHYECKHe 26.12.2024 | https://m.edsoo.ru/ee4d84aa
CBOVICTBa
CrnocoObI moy4YeHus: 1

49 MPUMEHEHUE MHOT 0ATOMHBIX bubmorexa LIOK

P 28.12.2024 | https://m.edsoo.ru/d12e567d
CIIMPTOB
deHomn: cTpoeHHE MOJICKYJTBI,
50 (dusnyUecKre CBOMCTBa bubmorexa [JOK
' 28.12.2024 | https://m.edsoo.ru/2ce726f8
TokcuuHoCTh (heHona
. but6mmoreka [JOK
51 Xu
MIECKIE CROHCTE (perona 09.01.2025 |  https://m.eds00.ru/037ca5t9

59 CriocoObI MoMyYeHHs U bu6motexa [IOK
npuMeHeHue GpeHomna 14.01.2025 | https://m.edsoo.ru/c77ddf4c
[TpakTnueckas padbota Ne 2.

53 Pemenue sxcrepuMeHTaIbHbIX bu6motexa [IOK
3aja4 1o treme "CnupTel U 14.01.2025 | https://m.edsoo.ru/fd0ced09
¢denomnsr"

54 CucremaTtuzanus 1 00001IcHUE bub6mmoreka [JOK
3HaHUU 1O TeMe 16.01.2025 | https://m.edsoo.ru/1810ch9b
ATNBIETUIBI B KETOHBI:

AIIEKTPOHHOE CTPOCHHE

55 KapOOHMJIbHOM I'pyIIIbI; bu6moteka LIOK

rOMOJIOTUYECKHE PABL, 0011ast 21.01.2025 | https://m.edsoo.ru/b139beaa

dbopMmya, usomepus u
HOMEHKJIaTypa



https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
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AJ'IBI[CFI/IZ[I)I U KE€TOHBI:

56 (du3HYecKre CBOMCTBA; Bu6mmorexa [IOK
’ 21.01.2025 | https://m.edso0.ru/c887425¢
PEaKIUU TPUCOCTUHCHUS
Peaxiiuu okucieHus u
57 Ka4eCTBEHHBIE PEAKI[NU bubmorexa LIOK
peakd 23.01.2025 |  https:/m.edsoo.ru/a393baad
AJIbIIETUIIOB U KETOHOB
58 CriocoObI moyYeHus bubmmorexa [IOK
AJIBJIETUI0B U KETOHOB 28.01.2025 | https://m.edsoo.ru/520d1c51
OHOOCHOBHBIE MPEIeIbHBIC
59 KapOOHOBBIE KU CIIOTHI, bubmanoreka IIOK
0COOEHHOCTH CTPOCHHS UX 28.01.2025 | https://m.edsoo.ru/fecOb113
MOJICKY T
N3omepust u HOMEHKIaTypa
60 KapOOHOBBIX KUCIIOT, HX bubmorexa LIOK
P T 30.01.2025 |  https:/m.eds00.ru/700cc87h
¢dusnueckue CBOMCTBa
XHUMHYECKHE CBOMCTBA
61 [IPENEIBLHBIX OJHOOCHOBHBIX bubmiorexa 10K
pelt A 04.02.2025 | https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOICTB
62 MYypaBbUHOW KUCJIOTBHI. bu6mmoreka [IOK
Mmuoroo0pa3ue kapOOHOBBIX 04.02.2025 | https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOGEHHOCTH CBOMCTB:
HEMpeeIbHBIX U
apoMaTHYECKUX KapOOHOBBIX,
63 UKapOOHOBBIX Eubmorexa HOK
Aukap ’ 06.02.2025 | https://m.eds00.ru/83a08773

FI/II[pOKCI/IKap6 OHOBBIX KHCJIOT.

[TpencTaBuTENN BBICIIINX
KapOOHOBBIX KHCIIOT



https://m.edsoo.ru/c887425c
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ITonsiTHE O TPOM3BOIHBIX

bubmoreka IIOK

o4 KapOOHOBBIX KHUCIOT 11.02.2025 | https://m.edsoo.ru/0d162d9d
CriocoObI TOJTy4eHHST 1

65 IIpUMEHEHUE IZ;II)6OHOBI>IX brbmorexa [OK
CHCTOT 11.02.2025 | https://m.edsoo.ru/7c065c9d
CnoxxHble 3 UPHIL:

66 TOMOJIOTMYECKUH psijl, 001mas bubmorexa [IOK
dbopmyna, usomepus u 13.02.2025 | https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 DOU3NYECKUE U XUMUYECKHE bubmmoreka [IOK
CBOICTBa 3(UPOB 18.02.2025 | https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a1a4: 1O
YPAaBHEHHIO XUMHYECKON

68 peaxiuu, Ha 0i'[p€Il€J'I€HPIC 18.02.2025
MOJIEKYJIIPHOU (hOPMYJIBI
OpPraHUYECKOTo BEIIECTBA
[TpakTnueckas pabota Ne 3.

69 Pemenue sxcrepumMeHTaIbHbIX bubmmoreka LIOK
3amad o teme "KapOoHoBbIE 20.02.2025 | https://m.edso0.ru/486671fb
KUCIOTHL. CiiokHBIC 3(puphr"

Kupsr: HUE, QU3NYECKU
70 u XIEMH:gfs;e ci;gc:Ba o bubmorexa TIOK
25.02.2025 | https://m.edsoo.ru/a19c5b98
(runmponus)
OC0OEHHOCTH CBOKMCTB KUPOB,

71 COJIepyKaIliX OCTATKH bu6motexa [IOK
HEeIpeIeIbHbBIX KUPHBIX 25.02.2025 | https://m.edso0.ru/b0331922
KHCIIOT. JKUpBI B mpupoie

72 Mp11a Kak COlM BBICIITHX bubmorexa HOK

https://m.eds00.ru/3c566565
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KapOOHOBBIX KUCIIOT, UX 27.02.2025
morolee nercreue. [lonarue o

CHHTETUYECKUX MOFOIIHX

cpencrax (CMC)

I'enernueckas cBSI3b

73 YTJIEBOAOPOIOB U bu6moteka [IOK
KHUCIIOPOACOAEpKAINX 04.03.2025 | https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIIECTB

74 Pacuérel 1o ypaBHEHUAM
XHUMHYECKUX PEaKIUui 04.03.2025

75 CucremaTtuzanus 1 00001IcHUE bubmmoreka [IOK
3HAaHUU MO TeMe 06.03.2025 | https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTuKa

76 YIJI€BOJOB U KilaccU uKaLus bu6muotexa IIOK
yraeBoJoB (MOHO-, IU- U 11.03.2025 | https://m.edsoo.ru/7a9693al
MOJI CaXapHIbl)

MoHocaxapuabl: GU3NIECKIE
77 CBOMCTBA U HaXOXKIEHNE B bubmorexa HOK
11.03.2025 | https://m.edsoo.ru/b4bdda2d
pUpoJIe
IIpumeHeHue rimoKo3sl, e€

78 3HaYEHUE B bubmmoreka [JOK
KU3HEIEATCITBHOCTH 13.03.2025 | https://m.edsoo.ru/5e61122d
opraHusma
Jucaxapusl: caxaposa,

79 ManbTO3a M JTaKTO3a. bubmmoreka [IOK
Haxoxaenue B mpupoje u 18.03.2025 | https://m.edsoo.ru/eb0384e7
MIPUMEHEHHUE JTUCaXapHuI0B

80 [Tonmucaxapuapl: cTpoeHUE bubmorexa [TOK

https://m.edsoo.ru/72a04508
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MaKpOMOJIeKYJI, (pu3nueckue u 18.03.2025
XHMHYECKHE CBOMCTRA,
MPUMCHEHHUE
81 [TonaTHe 006 MCKYCCTBEHHBIX bubmmoreka [JOK
BOJIOKHAX 20.03.2025 | https://m.eds00.ru/6216e766
Peurenne pacueTHbIX 3a/1a4 HA
82 ONpeEIeHUE J0JIM BbIXOa bubmotexa [JOK
MPOAYKTA PEAKIIHH OT 01.04.2025 | https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3MOKHOT O
83 Cucrematuzanus 1 00001IcHUE bubmmoreka [IOK
3HAHUH 1O pa3aeny 01.04.2025 | https://m.edsoo.ru/08d4364c
KontposnpHas pabota 1o reme
84 "Kucnopoaconepxarme bubmorexa [TOK
poacoaepratiuie 03.04.2025 |  https://m.eds00.ru/42c6678e
OpPraHUYECKUE COCIIHCHHS
AMUHBI: KJ1accuukanus,
CTPOEHHE MOJICKYJI, 001Ias
85 (1)(? Mya I/IBOMeyI/ISI B bubmmorexa [JOK
pMYIE, P, 08.04.2025 | https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa ¥ (PU3UICCKHE
CBOMCTBA
86 XuMHYECKHEe CBOMCTBA but6mmoreka [JOK
ann(paTHIeCKUX aMUHOB 08.04.2025 | https://m.edsoo.ru/1bc5cf80
AHWIMH: CTpOCHUE aHUJIMHA,
87 0COOCHHOCTH XMMHYECKUX bubmorexa HOK
. 10.04.2025 | https://m.edsoo.ru/39cd21f1
CBOICTB aHUJIMHA
Crioco06s! osTyueHus: 1
88 IpUMEHEeHUE anmupaTUIecKuX Bubmmorexa [IOK
P 15.04.2025 | https://m.edsoo.ru/eal38763
aMHUHOB
89 AMUHOKHCIOTHI: bub6mmoreka [JOK
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HOMEHKJIATypa ¥ U30MEpHS, 15.04.2025 | https://m.edsoo.ru/d1773e80
(du3nUecKre CBOMCTBA.
OT/eNbHbBIC TPEICTABUTEIH Ol
AMUHOKHCIIOT
XUMHUYECKHE CBOHCTBA
AMUHOKHUCJIOT, UX
90 OMOJIOrMYeCKOe 3HAUCHUE bubmorexa HOK
17.04.2025 | https://m.edsoo.ru/77df705a
amMuHOKHCHOT. CUHTE3 U
TUAPOIIU3 TIETITHIOB
01 benku kak npupoaHbIe bubmmoreka LIOK
MOJIMMEPBI; CTPYKTYPhI OEITKOB 22.04.2025 | https://m.edsoo.ru/429e9899
N but6moreka [JOK
92 Xumrieckue coficTsa benkos 22.04.2025 | https://m.eds00.ru/6237306d
A3zoTconepxkalme
TeTePOIMKINIECKUEC
93 coenuHenus. HykienHoBbie bubmorexa HOK
24.04.2025 | https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornueckas poib
[TpakTuueckast pabora Ne 4.
Pemenue sxcrepuMeHTaIbHbIX
94 Sazad 110 TeMe bub6munorexa IIOK
29.04.2025 | https://m.edsoo.ru/8e3c02d1
"AzoTcoaepKaiiye
OpraHUYECcKUEe COeTMHEeHu"
[Tpaktuueckast pabora Ne 5.
95 Pemenue sxcriepuMeHTaIbHbIX bubmuotexa IIOK
3a1a4 o TeMe "Pacno3naBanue 29.04.2025 | https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCAUHEHUI"
96 KonTtponsHas pabota o teme bu6motexa [IOK
"AzoTcoaepKkaiye 06.05.2025 | https://m.edsoo.ru/ce561bc?



https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

OpraHHYECcKHEe COeMHEHUA"

OCHOBHBIE TOHATUSA XUMUU
BBICOKOMOJIEKYJISIPHBIX

97 COEIMHEHNI U METOIBI UX 1 bubmiorexa ITOK
06.05.2025 | https://m.edsoo.ru/7aa63ebd
CHUHTE3a —II0JIUMEPH3alus U
TTOJTMK OHJICH CaITHsT
AJMUHUCTpaTUBHAS

98 KOHTpOJIbHAs paboTa B paMKax 1 1 bubmmoreka LIOK
MIPOMEXYTOYHOM aTTeCTalluu 13.05.2025 | https://m.edsoo.ru/82242e0f
3a kypc 10 knmacca
IInactmacchl. YTunusamnus u
nepepadoTKa IJIaCTHKA.

99 DnacToMepbl: HATypabHbINA 1 bubmorexa [JOK

13.05.2025 | https://m.edsoo.ru/246103ec
CUHTETHYECCKUE KayIyKH.
Pe3una
Bonokna: HaTypalbHEIE,

100 HCKYCCTBEHHbIE, 1 bub6muoreka IIOK
cuHrernyeckue. [lomumepsl 15.05.2025 | https://m.edso0.ru/5963a601
CIeIUaIbHOT O Ha3HAYCHUS
[TpakTuyeckas pabora Ne 6.

101 Pemenune s3xcnepuMeHTanbHBIX 1 bu6motexa [IOK
3amay4 o reme "PacnosHaBanue 20.05.2025 | https://m.edsoo.ru/3aebd77a
IJIaCTMAacC ¥ BOJIOKOH"

O0o01IeHNEe U CHCTeMaTH3AITUS

102 M3Y4EHHOr0 MaTepuaia 1o 1 1 bubmuotexa IIOK
Teme "BbIcOKOMOIIEKYIIsIpHbIE 20.05.2025 | https://m.edsoo.ru/6a22ble8
coenHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102 10

I[TPOTPAMME
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11 KVIACC

KosauuecTBo 4acoB DJIeKTPOHHBIE
Ne Mara uugposbie
Tema ypoka Konrpoasbnsbie | IlpakTuyeckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 AtoMm. CocTaB aTOMHBIX S€P. 1 bubmotexa [JOK
XuMHUuecKuii 351ieMeHT. M30Tomnsl 02.09.2024 | https://m.edsoo.ru/59c112ee
5 CtpoeHue 3J1eKTPOHHBIX 000JI0U€EK 1 bubmmorexa LIOK
aTOMOB, KBAHTOBBIE YK ClIa 03.09.2024 | https://m.edsoo.ru/b4d9fffa
3 Krnaccuukanus XuMu4ecKux 1 bubmuorexa [IOK
3JIeMeHTOB (S-, p-, d-, f-amemMmenHTHI) 06.09.2024 | https://m.edso0.ru/61294af9
4 Pacnipenenenue 31€KTpPOHOB 11O 1 bubmuoreka IIOK
ATOMHBIM OPOUTAIIAM 09.09.2024 | https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOHPUTYPALIMHA ATOMOB
5 BHeMeIi)TOB B OCHOEI){OAZ I;I ’ 1 bromrorexa LIOK
R 10.09.2024 | https://m.edso00.ru/8149e846
BO30YKJIEHHOM COCTOSIHUHT
6 ONEeKTPOHHBIE KOH(UTYpaLl1 HOHOB. 1 bubmmorexa [IOK
ONEeKTPOOTPULIATEILHOCTD 13.09.2024 | https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aK0oH U
[lepronuyeckasi cUCTEMa XUMHUY €CKUX
7 snementoB /. 1. MeneneeBa, CBSI3b C 1 bubmorexa IIOK
N VH ’ 16.09.2024 | https://m.eds00.ru/16957c01
COBPEMEHHOW TEOpHUEH CTPOEHUs
aTOMOB
3aKOHOMEpPHOCTH U3MEHEHUSI CBOMCTB
8 XHMHUYECKHX DJIEMEHTOB U 1 bu6mmoreka [JOK
00pa3yeMbIX UMHU MTPOCTHIX M CIOKHBIX 17.09.2024 | https://m.edsoo.ru/f8468927
BEIIECTB 10 TPYIIaM U IePrUoaam
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Cucrematusanusg 1 00001IeHIE

bu6mmoreka [JOK

3 3HAHUU IO TEME 20.09.2024 | https://m.edsoo.ru/8fad2942
Buner xumuueckoit ¢Ba3u. MexaHU3MEBI

10 0o0pa3oBaHMs KOBAJCHTHON CBSI3U. bubmorexa [IOK
Bonopozanast cBsi3b. 23.09.2024 | https://m.edsoo.ru/5a8072af
MexMoJIeKyIIspHbIE B3aUMOCHCTBUS
BaneHTHOCTh 1 BaJeHTHbBIE

11 BO3MOXKHOCTH aTOMOB. CBS3b bubmioreka [IOK
AJIEKTPOHHOM CTPYKTYPBI MOJIEKYII C 24.09.2024 | https://m.edsoo.ru/3d2ca093
WX TE€OMETPUUYECKUM CTPOECHUEM

12 [IpencraBieHust 0 KOMILIEKCHBIX bu6mnoreka [JOK
COCIMHCHMSIX: COCTAaB U HOMEHKJIATypa 27.09.2024 | https://m.edsoo.ru/8c66bl12a
Bemectsa MOIEKYJISIPHOTO U

13 HEMOJIEKYJIIPHOT O CTpOoeHus. THuIbl bubmuorexa LIOK
KPUCTAJUTMYECKUX PEIIETOK U 30.09.2024 | https://m.edsoo.ru/e167635b
CBOIMCTBA BEILIECTB
[TonsiTHE O AMCHIEPCHBIX CHCTEMAX.

14 [IpencraBiienre 0 KOJIOUIHBIX bubmorexa [OK

01.10.2024 | https://m.edsoo.ru/da2c70e4

pacTBopax
HctuHHBIE pacTBOPHI: HACHIIIIEHHBIE U

15 HEHACBIILCHHbIE, PACTBOPUMOCTD. br6amorexa [IOK

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

Kpucramioruaparst

16 CriocoObl BEIPaKEHUS KOHIICHTPALIMH bubmoteka [JOK
pacTBOpOB 07.10.2024 | https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCIOIb30BaHUEM

17 MOHSTUI "MaccoBas 1071 bu6mmoreka [JOK
pacTBOpEHHOTO BetiecTBa", "MoJsipHast 08.10.2024 | https://m.edsoo.ru/785e0ab4

KOHIIEHTparus"
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18 Krnaccuduxanus u HoMmeHKIaTypa bubmotexa [JOK
HEOPraHWYECKUX BEIICCTB 11.10.2024 | https://m.edsoo.ru/bf9e108d

19 CucremaTu3anus u 00001IeHIE bubmmorexa [IOK
3HaHUH 10 TeMeE 14.10.2024 | https://m.edsoo.ru/8d2c6a3a
KontponsHas pabora mo remam
"CrpoeHnue atoma. [leprnoanueckuii

20 3akoH u [lepuoanueckas cucrema bubmuotexa [JOK
XUMHUYECKUX d1eMeHToB /. U. 15.10.2024 | https://m.edsoo.ru/70a60aad
MenneneeBa", "CtpoeHue BemiecTna.
MmuorooOpa3zue BemiecTB"
Knaccudukanus XaMU4ecKUX peaxiiuii
B HEOPraHUYECKOW U OPraHUYECKOU

21 XUMHH. 3aKOH COXpPaHEHUs MACChI bubmorexa [IOK
BEIIECTB; 3aKOH COXPaHEHUS U 18.10.2024 | https://m.edsoo.ru/6335cdd?2
MPEBPAIICHUS SHEPTUU TIPU
XUMHAYECKUX PEAKIUIX
TenoBble A3 (HEKTHI XUMUUYECKUX

22 peakuuii. TepMoxuMuueckue Bubmiorexa [OK

21.10.2024 | https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruncnenus no ypaBHeHUSIM

23 XUMHYECKUX PEAKINi 1 bubmorexa [JOK

22.10.2024 | https://m.edsoo.ru/87b13954

TEPMOXUMHUYECKUM ypaBHEHUSIM
CKOpOCTh XMMUYECKOU peaKIuu, e€

24 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB. 95.10.2024
Karamu3s n katanmm3aTopsl

25 ['oMoreHHbIE ¥ TETEPOreHHBIE pEeaKIun 96.10.2024

26 [TpakTueckas padota Ne 1 mo Teme brtmmorexa [IOK

https://m.edsoo.ru/1facaldl
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"BnausiHue pa3nuuHbIX (aKTOPOB Ha 05.11.2024
CKOPOCTh XUMHUUYECKON peakuuu"

97 OO6patumMbie 1 HEOOPATUMBIE PEAKITHH. bubmmorexa [IOK
XUMHUYECKOE paBHOBECUE 08.11.2024 | https://m.eds00.ru/30952f9b
[TpakTrueckas pabota Ne 2 mo Teme

98 "BnausiHue pa3nuyHbIX (PaKTOPOB Ha bubmmoteka LIOK
MOJIO’KEHUE XUMHUYECKOTO 11.11.2024 | https://m.edsoo.ru/3bf34el7
paBHOBecus"

DNEeKTPOTUTUYECKAS TUCCOIIHAIIHSL.
29 CI/IJ‘IBHII)Je u ciabble 3JI1IeI< (I)IJII/I;IBI bubmorexa [JOK
P ' 12.11.2024 | https://m.edsoo.ru/5f766bdf
CreneHb IUCCONMALINN
Nonnoe npoussenenue Boabl. Cpena
30 BOIHBIX :CTBO (J)IB Bogo I[0 Hblpﬁ ) bubmorexa [TOK
S POB. BOAOPOA 15.11.2024 | https://m.edsoo.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 Hﬂjll“)e;:}o Hjje : aCTBEH:X bubmmorexa [IOK
P HHE B pacTiop 18.11.2024 | hitps://m.eds00.ru/09d5a9bd
AIIEKTPOJIMTOB
[TpaxkTuueckas pabota Ne 3 mo Teme
32 "XuMHUECKHE peaKIIMi B PACTBOpax bubmioreia LIOK
,P B P P 19.11.2024 | https://m.edsoo.ru/2e3daeb0
AIIEKTPOJIMTOB
OKUCTUTENHFHO-BOCCTAHOBUTEIIbHbBIE

33 eakinu. BakHeW e OKUCIUTEH 1 bubmorexa [JOK
peaiiieit 22.11.2024 | https://m.eds00.ru/56226060
BOCCTaHOBUTEIN

34 MeToz 371eKTpOHHOTO (3JIEKTOHHO- bubmuorexa LIOK
HMOHHOT0) Oananca 25.11.2024 | https://m.edsoo.ru/fb691387

35 DJIEKTPOIIN3 PacTBOPOB U PACILIABOB bubmmorexa [IOK
BEILIECTB 26.11.2024 | https://m.edsoo.ru/93fb97d2

36 Pemienne 3a1au pa3inyHbIX TUIIOB bubmotexa [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

29.11.2024 | https://m.edsoo.ru/5a859d16

37 Pertenue 3aga4 pa3anaHbIX TUIIOB bubmotexa [JOK

Aat past 02.12.2024 |  https://m.edsoo.ru/5afa265d
Cucrematnsa 000011IeH1E
38 3HI/;I:I/III;I/I HTOHTe;I:;f')H(HMI/Iq?CKI:; bubmorexa HOK
| 03.12.2024 | https://m.edsoo.ru/c161eb85
peakiuu

39 KontponsHas pabota o teme bubmmoteka [IOK
"XuMHUeCKHE peaKIru" 06.12.2024 | https://m.edsoo.ru/a8a0a930
ITonoxenne HEMETAIIJIOB B
[Mepronnyeckoil cucreMe XUMUYECKUX

40 anemenToB [I. 1. Menneneesa u bubmorexa TIOK

T 09.12.2024 | https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHS UX aTOMOB.
dusnyeckue cBoCcTBAa HEMETAJIOB
AJIIOTpOIHs HEMETAJIOB (Ha IIpUMEPE
41 KI/ICJIOTPO a, cepsl, hocdo (aI/I P bubmmorexa [IOK
poAa, Cepel, P 10.12.2024 | https://m.edsoo.ru/ef92c91c
yriepoza)

42 Bonopoa: nonyuenue, puznyeckue u bubmuoteka LIOK
XUMUYECKUE CBOMCTBA. [ MapuIb! 13.12.2024 | https://m.edso0.ru/0aa8f613
I'anorensl: HaXOXACHUE oJe,

43 1 FGHH HAROHA HI;) B rpupon bubmoreka IJOK
CHOCODR! HOHY%? L, QUIHTecKHe 1 16.12.2024 | https://m.edsoo.ru/4e223795
XMMHUYECKHE CBOMCTBA
l"anorenoBogopoael. Baxueiimmue

44 KHCJIOPOJCOAEpIKAIIINE COCTUHEHUS bubmorexa [OK

poAicoIEpall A 17.12.2024 | https://m.edsoo.ru/6b3255e6
rajIoreHoOB
JlabopaTopHbIe U IPOMBIIIICHHBIE

45 CIOCOOBI MOJTy4YEHHUS T'aJIOTCHOB. bubmmoreka [IOK

[IpumeHeHue raJloreHoB 1 Ux 20.12.2024 | https://m.edsoo.ru/6971acad

COEMMHEHUN
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[TpakTuueckas padota Ne 4. Pemienue

bu6mmoreka [JOK

46 DRCTICPHMENTAILHLI 3T HO TENE 23.12.2024 | hitps://m.edsoo.ru/8b26fecd
T'anmorensl
Kucnopon: maboparopusie u
MPOMBIIUICHHBIE CITOCOOBI TIOTyY CHUS,
47 ¢du3nyeckre U XMMHYECKHUe CBOMCTBA butmmorexa [IOK
’ 24.12.2024 | https://m.edsoo.ru/c8abc36a
O3o0H. [IpumeHeHne KUCIOpOIa U
030Ha
48 OKCH/IBI ¥ TIEPOKCHUIBI bubmorexa HOK
A P A 27.12.2024 | https://m.edsoo.ru/5¢8816a0
49 Pemrenre 3a1au pa3IMuHBIX TUIIOB bubmorera TIOK
Aa1p 10.01.2025 | https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXXJEHHE B IIPHPOJIE,
50 cnfco(im no s CHUS (ﬁ)nsiqﬂeCKne u butmmorexa [IOK
e L 13.01.2025 | https://m.edsoo.ru/46afael6
XUMHUYCCKHE CBOMCTBA
bu6moreka [JOK

51
Ceposonopor, cybduas: 14.01.2025 | https://m.eds00.ru/7c875999
Kucnopoaconepskaiipe coequHEHUS

52 cepbl gclcl)(ieiHIZ)ch CBoﬁCles CepHOM butmmorexa [IOK

PEL P 17.01.2025 | https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[Tpaktuueckas padora Ne 5. Pemenue

53 AKCIICPUMEHTAJILHBIX 33124 110 TEME bubmorexa IJOK

" P . f[ 20.01.2025 |  https://m.edsoo.ru/0afb05e4
Cepa u e€ coenuHEeHUS
A3OT: HaxOXJI€HUE B IIPUPOJIE,

54 CHoCOO0BI ONy4YeHus, (PU3NIeCKue u bubmotexa [JOK
XHMHYECKUE CBOMCTBA. AMMUAK, 21.01.2025 | https://m.edsoo.ru/badd2255
HUTPUIBI

95 Kucnoponconepxaiye coeTnHEHUS bubmmorexa [IOK
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azora. OCOOEHHOCTH CBOWMCTB a30THOM 24.01.2025 | https://m.edsoo.ru/e2965afe
KHCIIOTBI

56 [TpumMeHeHue a30Ta U €ro COeAMHEHUH. bu6mmorexa LIOK
A3oTHBIE Y100 pEeHHS 27.01.2025 | https://m.edso0o.ru/129f5059
®dochop: HaXOXKIEHUE B IPUPO]IE,

57 CHoCcOO0BI MONy4YeHus, pusndueckue u bubmuotexa [JOK
xumudeckue cBoiicta. dochuasl u 28.01.2025 | https://m.edsoo.ru/9a6b43ec
dochun
Oxkcunsl docdopa,

58 (1)00(1)?) c((i)) e(bxcz ue kucyiotel. Cosm bubmorexa [JOK

p IV[ prratl ' 31.01.2025 | https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

59 [Tpumenenue gocdopa u ero bubmuorexa LIOK
coenuHennii. dochopubie ynodpeHus 03.02.2025 | https://m.edsoo.ru/a218070a
[TpakTuueckas pabota Ne 6. Pemenue

60 AKCIEpPUMEHTAJIbHBIX 33/1a4 M0 TeMe bubmmorexa [IOK

P A 04.02.2025 | https://m.edsoo.ru/8175ac3f
"A30T 1 hocdop u ux coequHeHU"
VYraepoa: HaXoXACHUE B TIPUPO/IEL,

61 aJUTOTPOITHBIE MOU(HUKAINN; bubmotexa [JOK
dusznyuecKkre 1 XMMUYECKHUE CBOUCTBA, 07.02.2025 | https://m.edsoo.ru/1eb19f9e
PUMEHECHUE
Oxcun yraepoga(ll), oxcu

62 (S I([)y;(l\g) : (OJ'I)bHaH KII/[ICHOTa u eé bubmorexa [JOK
e Yt 10.02.2025 | https://m.edsoo.ru/dba58adf
coJH

63 Pemenue 3ama4 pa3IMuHbBIX TUTIOB bubmorexa [TOK

AP 11.02.2025 | https://m.eds00.ru/6029b609
Kpe i: HaXOXKICHHUE ofe,
64 cr?oi%ﬁlnznxqelil: H@I::sEE:(I:KIfe u bubmmorexa [IOK
Y ’ 14.02.2025 | https://m.edsoo.ru/143558ab

XUMHUYECKHE CBOMCTBA
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Oxkcua kpemuus(1V), kpemHueBas

bu6mmoreka [JOK

65
KHCI0Ta, CHJINKATEI 17.02.2025 | https://m.edsoo.ru/3170e7bl
[TprmMeHeHue KpEeMHHUS U ero bu6mmoreka LIOK
66 coenuHennit. CTEKI10, ero moxy4YeHue, 18.02.2025 https://m.edsoo.ru/393cdac0
BHJIBI CTEKJIA o https://m.edsoo.ru/5823cefb
67 Pemrenre 3a1a4u pa3IMuHBIX TUIIOB bubmorexa HOK
AdP 21.02.2025 | https://m.edsoo.ru/b624f801
68 Cucrematu3anus 1 00001IeHNE bubmotexa [JOK
3HaHui 1Mo Teme "HemeTamnbr" 24.02.2025 | https://m.edsoo.ru/6e864db5
69 KonrtponpHas pabora 1o reme bubmuoreka LIOK
"Hemeramibr" 25.02.2025 | https://m.edsoo.ru/d0484c76
70 AHanu3 pe3yJbTaToOB KOHTPOJIbHOM bubmuorexa [IOK
paboThI, KOPPEKIIHS OLMTUOOK 28.02.2025 | https://m.edsoo.ru/2b7e9510
[Tonoxenue MeTaIIoOB B
[Teproguyeckoit cucreMe XUMUIECKUX
71 aneMeHTOB. OCOOCHHOCTH CTPOCHUS bubmorexa TIOK
' P 03.03.2025 | https://m.eds00.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO0mue pu3nvecKkue cBoNCTBa
79 I bu6moreka [JOK
MOTRJLIOB. TIPHMCEHEHIC MOTAILIOB B 04.03.2025 | https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnuaBel metajuioB. Kopposus bubmorexa [JOK
METaJIJIOB 07.03.2025 | https://m.edsoo.ru/42b872e3
74 Pemenune 3amad pa3IMuHBIX TUIIOB bubmorera TIOK
Ad1p 10.03.2025 | https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUI Pl HANIPSKEHUI
75 MeTaJtoB. OOIIHE CITOCOOBI bubmorexa TIOK
- oo 11.03.2025 | https://m.edsoo.ru/94eb377a

MOJTy4YCHUS MCTAJIJIOB
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OO6mras xapaktepucTika Mmetaiios |A-
rpyninsl [Tepronndeckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB. Hatpuii u

bu6mmoreka [JOK

76 KaJIMi: oTydeHue, Gpuzndeckue u 14.03.2025 | https://m.edsoo.ru/e12c26b3
XUMHUYECKUE CBOWCTBA, TPUMECHEHHUE
MPOCTHIX BEIIECTB M UX COCTUHCHHM
OO01mas XxapaKkTepucTUKa METaJLJIOB
IA-rpymme! [Teprognyeckoi CUCTEMBI

77 XHMHUYECKUX 3JIEMEHTOB. Maruuii u bubmotexa [JOK
KaJIbIIAN: TTOTy4eHue, GU3NIEeCKue 1 17.03.2025 | https://m.edsoo.ru/7c3e49c0
XUMHUYECKUE CBOWCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB M UX COCTUHCHHM

78 JKEcTKOCTh BOJIBI M CITOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUs 18.03.2025 | https://m.edsoo.ru/c74bfae9

79 AmoMHHMI: TTIoJTydeHue, pusndeckue bubmmorexa [IOK
Y XUMHYECKHE CBOWCTBA, MPUMEHEHUE 21.03.2025 | https://m.edsoo.ru/0e79b266
AmoTepHbIe cBOICTBA OKCHIA U

80 TUJIPOKCUJIA ATTFOMUHUS, bu6mmoreka [JOK
TUAPOKCOKOMIIIEKCHI aTFOMUHMUS, UX 22.03.2025 | https://m.edso0.ru/5d12d318
PUMEHEHUE

81 Pemienue 3agau pa3aMyuHbIX TUIIOB 31.03.2025
[TpakTnueckas padota Ne 7. Pemenue

82 AKCIEPUMEHTAJIBHBIX 33/1a4 M0 TEME bubmorexa HOK

01.04.2025 | https://m.edsoo.ru/27a4af43

"Mertaubl ri1aBHbIX HOATpynn"
OO01mas xapakTeprucTUKa METaJIOB

83 no6ouHbIX moarpyi (b-rpyrmi) bubmoteka [JOK
[Tepuoamyeckon CUCTEMBI 04.04.2025 | https://m.edsoo.ru/610d7431

XUMHUYCCKUX DJICEMCHTOB
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duznyecke U XUMHYECKUE CBOMCTBA

84 XpOMa U €r0 COCAUHEHMH, NX bubmorexa [TOK
P A : 07.04.2025 | https://m.edso0.ru/9911bef3
PUMCHEHHUE
Baxnelmme coegnHeHs] MapraHiia.
85 [TepmaHTanaT Kauus, ero bubmorexa TIOK
P ’ 08.04.2025 | https://m.eds00.ru/039d69c8
OKHUCIIUTENILHBIE CBOICTBA
dusnueckue U XUMHYECKUE CBOMCTBA
86 JKenes3a U ero coequHenui. [lonyyenune bubmorexa TIOK
A oA 11.04.2025 |  https:/m.edsoo.ru/1b7f8741
Y TIPUMEHEHHE CIIJIaBOB JKeJe3a
dusnueckre 1 XUMAYECKUE CBOMCTBA
87 MeIu U €€ COeIUHCHUM, NX bubmorera TIOK
a . ’ 14.04.2025 | https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
dusnueckue ¥ XUMHYECKUE CBOMCTBA
88 IIMHKA U €r0 COSANHEHNH, NX bu6mmoreka [JOK
npuMeHeHue. ['uapoKCOKOMITIEKChI 15.04.2025 | https://m.edsoo.ru/b1f2beal
[IUHKA
[TpakTuueckas pabota Ne 8. Perienue
89 KCIIEPUMEHTAIBHBIX 4 10 TEM bubmorera HOK
OCHEPIMERTaT SN IO TEME 18.04.2025 | https://m.edsoo.ru/a6e352ea
"MeTanbl 0OOYHBIX moArpymm”
90 Pentenue 3amau pa3inuHbIX TUIIOB bubmorexa HOK
Aatp 21.04.2025 | https://m.edsoo.ru/a8b83d83
O0001IeHNE U CUCTEMAaTH3aLHs
91 M3YYEHHOr0 MaTepraja o TEME bubmrorexa ITOK
" Y " P 22.04.2025 | https://m.edsoo.ru/e91fe975
MeTtanisl
92 KonrtponpHas pabota o reme bubmuorexa LIOK
"Mertanas!" 25.04.2025 | https://m.edsoo.ru/83f63ea3
03 AHanu3 pe3yabTaTOB KOHTPOJIbHOU bubmoteka IJOK
paboTHI, KOPPEKIUS OMUOOK 28.04.2025 | https://m.edsoo.ru/9ebff2fd
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Ponp xumun B obecrieyueHnu

94 YCTOMYMBOI'O pa3BUTHS YEJIOBEUYECTBA. 1 bubmotexa [JOK
[ToHsiTHE O HAYYHBIX METO/AX 29.04.2025 | https://m.eds00.ru/080fe1f0
MCCIIeI0BAaHUSI BEUIECTB
HayuHble TpUHIUTIBI OpraHU3aIuu

95 XUMHUYECKOT0 MTPOU3BOACTBA. 1 bubmotexa [JOK
[TpoMBITIUTEHHBIE CITOCOOBI TOTYY CHUS 05.05.2025 | https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIEeCTB
XHUMHUYECKOE 3arpsI3HEHUE

96 OKPYKaroIIeH Cpebl U ero 1 brbmorexa [TOK

06.05.2025 | https://m.edsoo.ru/9f11bf51
MOCJIEICTBUS

97 XUMUS ¥ 3J0POBHE YETOBEKA. 1 bubmuorexa [IOK
JlexapcTBEHHBIE CpeCcTBa 12.05.2025 | https://m.edsoo.ru/a6552721

98 Xumus nuiy. Poias xumMuu B 1 bu6mmoreka [JOK
o0ecreuyeHuy MUIIEeBOI 0e30MacHOCTH 13.05.2025 | https://m.edsoo.ru/1f7b5bd2

99 Kocmernueckue u mapdromepHbie 1 bubmmorexa [IOK
cpenctsa. beiToBas Xxumus 16.05.2025 | https://m.edsoo.ru/da42d5a9
XUMHSA B CTPOUTENLCTBE. BaxkHenmue

100 CTPOMTEIIbHBIE U KOHCTPYKIIMOHHBIE 1 Bubmorexa [OK

19.05.2025 | https://m.eds00.ru/61e69003
MaTepUaITbI
XUMHUS B CENBCKOM XO35MCTBE.
101 Oprannyeckne U MUHEPAJTbHbBIE 1 bubmorexa [JOK
20.05.2025 | https://m.edsoo.ru/fd39587d
yIn00peHus

102 Cucrematu3anus 1 00001IcHIE 1 bubmioreka [IOK

3HaHUU 1O TeMe 23.05.2025 |  https://m.edsoo.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 11 knace/ IN'abpuensu O.C., ; AkuronepHoe o01iecTBo «M3marenscTBo
«IIpocBerenune»
METOANYECKHUE MATEPUAJIBI JIJI51 YUUTEJIA

[TpumepHast mporpaMMa CpeHero 00IIero o0pa3oBaHus MO0 XMMUH . ABTOpCKas
nporpamma O.C.I"'abpuensiHa, cooTBeTcTBy0mas degepaabHOMY
["ocynapcTBeHHOMY 00pa30oBaTeIbHOMY CTaHAAPTY OCHOBHOT'O OOIIIEro
oOpa3oBaHus U JonylieHHas MuHucTepcTBoM 00pa3oBaHus U Hayku Poccuiickoit
®eneparuu (O.C.I'abpuensn. [Iporpamma cpearero odiero o0pa3oBaHus MO
xumun. 10-11 kmaccer.obmeodpazoBatenbHbIX yapexaenuit / O.C.I"abpuensH.
A.B. Kynmiosa. — M.: [Ipoda, 2017r./.

["abpuensn O. C., OctpoymoB W. I'. HactonbHas kaura yuuresns. Xumus. 10 ki.:
Meronuueckoe nocooue. — M.: JIpoda, 2010r

INabpuensu O. C, bepeskun I1. H, YmakoBa A. A., Xumus. 10 k 1.
KontposbHbie 1 mpoBepouHbie paboThl Kk yueOHuky O. C. ["'aOpuensHa «Xumusl.
10 /— M.: Ipoda, 2012r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HMHTEPHET

http://www.chemnet.ru I'azera «XuMus» ¥ CalT AT yIUTEIA «S1 Iy HAa ypOK
XUMUN

http://him.1september.ru Equnas xomrekmus LIOP: TIpenMerHas KouieKus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE
skcriepuMenThl: Xxumus. Komiekuus Poccuiickoro o0meodpa3oBaTenbHOIO
noprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickas oumIiaaa NKOJIbHUKOB 10 XHMHH
http://chem.rusolymp.ru Opranuyeckast XUMHsI: SJCKTPOHHBIA YU4SOHUK IS
CPEIHEH LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JIEKTPOHHBINA YICOHUK
http://www hemi.nsu.ru OTKpbITHIH KOIEIK: XUMHUS
http://www.chemistry.ru JlucraHupoHHas OJIMMIIHAA 10 XUMHUH:
TEJIEKOMM YHUKAIIMOHHBIN 00pa30BaTelIbHbIN TPOEKT



YUYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIS1 YYEHUKA
Xumus, 11 xknace/ 'abpuensia O.C., AkimonepHoe 001ecTBo «M31aTenscTBo
«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJISA
O.C.I'abpuensn, I'.T'.JIpicoBa «Xumust Merogudeckoe mocodue — 6a30BbIi
ypoBeHby - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «OO01ast XuMusi B TeCTax, 3a/1a4ax,
ynpaxuenusax. 11 kmace» — M.: [Ipoda, 2023 rox.

3. O.C.T'abpuensu, [1.H.bepe3kun, A.A.YurakoBa «Xumust 11 xmacc:
KoHTposibHBIE M TPOBEPOUYHBIE pabOThI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoa, A.I'.Breaenckas «Xumus 11 kacc:
HacronpHas kaura ns yaurens». Yacte 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I".BBenenckas «Xumus 11 kacc:
HacronpHas kuaura mist yaurens». Yacts 2 — M.: [lpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, .I".OctpoymoBa «3agaun o XuMuu 1
crocoObl ux pemeHus» - M.: «Jlpodan, 2021roz.

7. B.I'. lenncoBa «Xumus 11 kiiacc noypoyHbI€ MJIaHbI IO YYEOHHUKY
O.C.I'abpuensina, I'.I".JIsicoBoii» - Bonrorpaa» Yuurtens 2018roz.

8. M.A.Pg6oBa, Y.}O.Hesckasg, P.B.JInnko «Tectel mo xumum 11 xmacey, -
M.: Ok3ameHn, 2019r.

9.9. O.C.I'abpuensin, N.I'.ocTpoymMOB « XUMHUECKHUI IKCIIEPUMEHT B IITKOJIC
11 kmacey; - M.: JIpoda. —2019 rox.

HU®PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET
http://www.chemnet.ru I'azera « Xumusi» 1 caliT 11 yautens «5 uay Ha ypok

XUMHUID
http://nim.1september.ru Eaunas xomrekuust IIOP: TIpenMeTHas KosieKius
«XuMuUsD

http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HBIE
skcnepuMeHThl: xumus. Komnekuusa Poccuiickoro 001eo0pa3zoBaTenbHOrO
roprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit

http://www alhimik.ru Beepoccuiickast oumIraa MKOJIbHAKOB TI0 XHMHH
http://chem.rusolymp.ru Opranndeckast XUMHsI: 3JICKTPOHHBIA YI4COHUK IS
CPEIHEMN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJIEKTPOHHBINA yIeOHUK
http://www hemi.nsu.ru OTKpeITHII KOJDISHK: XUMUS



http://www.chemistry.ru JlucraniuonHas oJIuMITHaAa 10 XUMHUH:
TEJIEKOMM YHUKAIIMOHHBIM 00pa30BaTENbHBIA IPOEKT



