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IHOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMma mo XMMHHM Ha YPOBHE CpeIHEro oO0IIero oopa3zoBaHMs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepaiuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHUS
benepanbHOi oOpa3oBaTenbHOI MIPOTPaMMBI CpEeIHEeTro o01ero
obpazoBanusi(DOII COO), npencrapineHHbix B denepaibHOM roOCy1apCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOTO TpeaMeTra «XHUMHs» B 00pa3oBaTeNbHBIX opraHusanusx Poccuiickoi
denepauuy, peamu3yOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MIPOrpPaAMMBIL, U
OCHOBHBIX ToJNOXKeHHl «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oeneparuu Ha niepuon 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YTIYyOJEHHOTO HW3YUYEHMs] 3aHMMAET BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAy4yHOro oOpa3oBanusi yuammuxcs 10-11 kiaccos.
N3ydenne mnpenmera, peaauzyeMoe B YCIOBHIX JauddepeHIIMPOBAHHOIO,
npoduibHOTO 00yYeHHs, TMPU3BAHO OOECTEUYnTh O00IMIEe00pa30BaTEIbHYI0 U
OOIIEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO st
aZanTayy X K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKA3HHU B COIIMYME, a TAKXKE JJIS
POJOJDKEHUsT 00y4YeHHUs] B OpraHu3anusax MpodeccuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCSI OJTHOM M3 NPUOPUTETHBIX AUCIUTLIIMH.

B mporpamme mo XMMUM Ha3Hauy€HHE MpeaMera «XUMHUS» MOJIy4aeT
NoJpOOHYI0  MHTEPHPETAllUi0 B  COOTBETCTBUM €  OCHOBONOJIArarolUMU
nonoxkeHusimu ®I'OC COO o B3auMOOOYCIOBICHHOCTH ILIETieH, COJAEpKaHus,
pe3yJbTaToB 00y4YeHUs] U TPEOOBAHUM K YPOBHIO MOATOTOBKH BBIMTYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CJEAYIOIIME BBIMNOJHSIEMbIE MPOrPaMMOMN MO
XUMUU QYHKIINH:

e WH(POPMAIMOHHO-METONYECKAs, peaau3amus KOTOpOoW obecrnednBaeT
MOJIyYeHHE MPEACTaBICHUSI O IeNsIX, COAEp)KaHWHU, OOIlel CTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYaIOIINXCS CPEJCTBAMU MPEIMETA,
U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHM3alMOHHO-IIAHUPYIOLLAs, KOTOpast pe1yCcMaTpUBaET
ONpEEIICHUE: MPUHLHUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEIbHOCTU
M3YUYCHUsI y4eOHOro marepuana, KOJWYECTBEHHBIX M KaYeCTBEHHBIX €ro
XapaKTEPUCTHK; TOJIXO0JI0B K (DOPMUPOBAHHUIO COJEPIKATEILHON OCHOBBI
KOHTPOJII UM OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHI O0O0y4aromuxcs B
paMKax WTOTOBOM arrectaniud B (OpME EIMHOTO TOCYJIapCTBEHHOTO
dK3aMeHa M0 XUMUH.

[Iporpamma aJist yrinyOn€HHOTO U3yUEHUSI XUMUH:



e YCTaHABIWBAaEeT WHBAPUAHTHOE MPEIMETHOE COJEp)KaHHe, 00s3aTeIbHOE
JUIST W3Y4YEHUS B paMKaX OTICIBHBIX MPOPUICH, IpemaycMaTpuBaeT
pacnpeneneHue W CTPYKTYpPHPOBAaHHWE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNbHBIM JIMHUSIM/pa3iesiaM Kypca;

e HaéT MPHUMEpPHOE paclpelesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOTo
JUTSI U3yYEHHUSI OTACIIbHBIX TEM;

e TpemIaraeT MPUMEPHYIO TOCJIENOBATENIbHOCTh H3YYCHHsS] y4eOHOTro
MaTepuaia ¢ y4€ToOM JIOTUKH TOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JA€T METOJIMYECKYIO MHTEPIPETALHIO 1IEJIeH U 3a/1ay U3y4YeHHs MpeaMeTa
Ha yTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME
cpenHero oOmero o0pa3oBaHUsA, COACPKATEIBLHON XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJbTATOB OCBOEHUSI OCHOBHOW 00pa3oBaTenbHOMN
IPOTrpaMMBbl CpeaHero o01ero oOpa3zoBaHUs (TMYHOCTHBIX,
METaIpeJMETHBIX, TPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-MI03HABATENbHBIX  JACMCTBHI  00ydYalomerocs IO OCBOCHHUIO
coJiepKaHus IpeIMETa.

[To BceM Ha3BaHHBIM TO3UIMSAM B TMPOrpamMMe MO XHUMHHU MPETyCMOTpPEHA
PEEeMCTBEHHOCTh C€ OOy4YeHHEM XUMHUU Ha YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus. 3a TMpeaeIaMd yCTAaHOBJIECHHOW MpOrpaMMod MO  XUMHUU
00s13aTeNIbHON (MHBAPUAHTHOW) COCTABIISIONICH COJEp KaHHs y4eOHOTo mpeaMera
«XuMHS» OCTaETCs BO3MOXKHOCTb BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpas JOJDKHA OMPENEIsIThCS B COOTBETCTBUHU C HAMPABICHUEM KOHKPETHOTO
npoduiis 00yueHus.

B cootBercTtBHM ¢ KoOHueNTyalbHbIMU TosoxkeHusmu PIroC COO o
Ha3HAYCHWH TIPEIMETOB 0a30BOro u yriayOnEHHOrO YpOBHEH B cHCTEMeE
muddepeHupoBaHHOTO OOyYEeHHSI Ha ypPOBHE CPEIHET0 OO0IIero o0pa3oBaHUS
XUMHUSL Ha YpOBHE YIUIYOJIEHHOIO W3Y4Y€HHUs HalpaBieH Ha pealn3aluio
NPEEMCTBEHHOCTH C  TOCJCAYIOMMM  JTalOM  TOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3y4YEeHHs] CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX NUCIHIUIMH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPOoPeCCHOHATBHOTO
oOpazoBanusi. B o3Toil cBA3M wu3ydeHwe mnpeamera «XUMHUS» OPUEHTHUPOBAHO
NPEUMYIIECTBEHHO HA  pacuiupeHue U yYriayOJieHHe TEOpEeTHUEeCKONW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIUXCS, BEIOPABIIUX OMPENEAEHHBIN TPOohUih
00ydYeHHs1, B TOM YHUCJIE C TIEPCTIEKTHBON MOCIEAYIOMIEr0 MOTyUYeHUsI XUMHUECKOTO
o0pa3oBaHMs B OpTaHMU3AIUAX MTPOPECCHOHATILHOTO 00pa3oBanus. Hapsmy ¢ atum,
B cBere TpeboBanuii PI'OC COO K MmIaHUPYyEeMbIM pe3yJibTaTaM OCBOEHUS
dbenepanbHOl  00pa30BaTEIBPHON IMPOTPaMMBI  CpPEIHEro 00Imero oOpa3oBaHUS
U3y4CeHHE TMpeaAMeTa «XUMUS» OpPUCHTHPOBAHO TAaKKe Ha pelIeHHe 3ajad



BOCIIUTAHUS W COIMAIILHOTO Pa3BHUTHs OOydaroImmxcs, Ha GOPMHPOBAHUE y HHX
OOIIENHTEUICKTYaIbHBIX YMCHHUH, YMEHUH palMoHAIM3aAIlMKd YIEeOHOTO TpyJa U
0000MEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMCIOIIUX  MEXIUCIUIUTMHAPHBIN,
HAAMNPEIMETHBIN XapakTep.

CocraBnsomuMe npeaMeTa «XuMus» Ha YpOBHE YriayOnE€HHOTO M3Y4YCHHS
SBIIAIOTCS YIUIyOJN€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas Xxumus». [Ipu onpeneneHny MoaX0A0B K OTOOPY M CTPYKTYPHOU
OpraHu3allii COJEP’KaHUS ITUX KypCOB B MpOrpaMme IO XHMMUHU 32 OCHOBY
npuHAThl nojioxkeHus GI'OC COO o paznuuusax 0a30BOro u yriryOJIEHHOTO
YpOBHEW U3yUYeHUs MPEAMETA.

OcHoBY conepkaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHS» COCTABISIET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCAIIUXCS K 0a30BOMY YpPOBHIO M3Yy4EHHS MpeAMeTa. IJTa CHUCTEMa
3HAHWHM TIONydaeT OMNpeneN€HHOE TEOPETUYECKOE JIOMOJIHCHHE, MO3BOJISIONICe
OCO3HAHHO OCBOUTb CYIIECTBEHHO OOJbIIUH 00BEM  (PaKTOJIOTHUYECKOTO
Matepuana. Tak, Ha YriayOJa€HHOM ypOBHE W3yYeHHs mMpeaMera olecreueHa
BO3MOXHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OObEMA 3HAHMM O XHUMHYECKHX
dJIeMEHTaX W CBOMCTBAaX MX COCIWHCHHWA HAa OCHOBE PACIIMPCHUS U yTIyOJIeHUs
MPEICTAaBIICHU O CTPOCHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX
MIPOTEKAHUS PEAKITU, PACCMATPUBACMBIX C TOYKH 3PCHHS] XUMHUECKOU KMHETHKU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CHUCTEMBl ~ XHMHYECKHUX  JJICMECHTOB O0asupyercss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKHUX MPEJCTABICHUSIX O CTPOSCHUU aToMa. XHMMHUYECKasl CBSA3b
O0OBSCHSIETCS ¢ TOUKH 3PCHUS SHEPTETUUECKUX U3MECHECHHU MpU €€ 00pa3oBaHUM U
pa3pylIeHUH, a TaKXKE C TOYKH 3PEHHUS MEXaHM3MOB €€ oOpazoBaHus. M3ydenwue
TUTIOB ~ PEAKIUWA  JOMOJHSAETCS  (OPMUPOBAHWEM  TIPEJACTaBICHUH 00
IIEKTPOXUMUYECKUX MPOIIECcaxX M ANEKTPOIU3E PACINIABOB U PACTBOPOB BEIIECTB.
B kypce oprannyeckoid XMMHUU TPHU PACCMOTPEHUHU PEAKIIMOHHOM CIIOCOOHOCTH
COEMHEHM yaemnsieTcss oco0oe BHUMaHUE BOMpPOcaM 00 3MEKTPOHHBIX dddexTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHHWE WMEET TO, UYTO Ha COJACpPXKAHUE KypCOB XHUMHUHU
yIrIyONEHHOTO YPOBHS U3YUYEHHUS JJI KIaCCOB ONpPEAeNEHHOT0 Mpodus (TJIaBHBIM
o0pa3oM Ha HX CTPYKTypy M XapakTep JOINOJHEHUU K oOmel cucreme
IIPEIMETHBIX 3HAHUM) OKAa3bIBAIOT BIMUSHHUE CMEXKHbIE TIpeaIMeThl. Tak, Hampumep,
B COJICp)KaHUM MpeaMeTa I KJIACCOB XUMUKO-(PU3UYECKOro Mpodusis OO0JbIIoe
3HauYe€HHUE OYIyT MMETh SJIEMEHTHI y4eOHOro maTrepuayia mo oomei xumuu. [lpu
W3YUYCHUU TIpeJMeTa B JAaHHOM Cjydae akIeHT OyJIeT cjeiaH Ha OOIIMHOCTh
METOJIOB TO3HAaHMS, OOIIHOCTh 3aKOHOB M TEOPUHA B XHUMHUH U B (PUBHKE:
ATOMHO-MOJICKYJIIpHAsE Teopusi (MOJICKYJIIpHas Teopusi B (U3HMKE), 3aKOHBI



COXpPaHEHHMS MAacChl W DJHEPruM, 3aKOHbl TEPMOJIMHAMHUKHU, DIIEKTPOJIMU3A,
IIPEACTABIICHUS O CTPOEHUH BEIIECTB U APYTOE.

B T0 xe BpemMa B COIEpXKaHMM  MpeaMeTa Ui KJIAcCOB
XUMUKO-OMOJIOTUYECKOTO Tpoduiis OONbIIUN yACIbHBIM Bec OyAeT HMETh
opraHnueckas Xumusi. B 3ToMm ciyuae npenocTaBiseTcsi BO3SMOXKHOCTh JUisl 0oJiee
00CTOSITEILHOTO ~ PACCMOTPEHHUS] XMMHYECKOW  OpraHu3aliy  KJIETKH  Kak
OMOJIOTMYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOHST, K TMPUMEpY, TaKue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JIMMUIbI, OETKH, YIJIEBOJbI, HYKJICHHOBBIC
KUCJIOTBHl U Apyrue. [Ipm 3TOM 3HaHUA O COCTaBE M CBOMCTBAX NPEACTaBUTEICH
OCHOBHBIX KJIACCOB OPTraHUYECKUX BEIIECTB CIIY)KAaT OCHOBOM Uil H3y4YEHUs
CYIIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUs, MUILEBAPECHHUS.

B mnmane ¢dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOCHUS
0O0I1IeHaYyYHBIX METOJOB MTO3HAHUS U OIbITA MPAKTUYECKOT0 MPUMEHEHHS HAyYHBIX
3HAHUN W3y4YeHHE TpenMeTra «XUMHs Ha YIIyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEIMETHBIX CBSI3IX C YYCOHBIMM TIpeAMETaMM, BXOJSAIIMMH B COCTaB
npeaMeTHbIX oOnactell «EcrecTBeHHO-HayuHbIE TNpeaMeTbl», «MaTeMaTtuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Ipu wm3ydeHum ydueOHOTO TpenMeTra «XUMHUS» Ha YriyOJEHHOM YpOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpeAHero ooluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTH SBISETCS (DOPMUPOBAHKE OCHOB
HAyKW XUMUU Kak oOO0JIaCTM COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JNEATETbHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. Penienue
TOW 3a7aud Ha YOIYyOJIEHHOM YpOBHE U3Y4YEHHS IMpeAMeTa TMpeJIoiaraet
peanu3anuio TaKux LeJeH, KaK:

e (opmupoBaHMEe TpPEACTABICHUN: O MaTepUaTLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBIICHUW TPUPOABI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK W €€ BeAymed poiu B O0ecredeHUun
YCTOMYMBOTO  pa3BUTHSA  YEJOBEYECTBA: B  PEHICHUH  MpoOJeM
HKOJIOTMYECKOM, YHEPreTUYECKON U MUIIEBOM 0€30MaCHOCTH, B Pa3BUTUU
MEJIULINHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrie4eHur paIMoHaIBHOTO MPUPOONOIB30BAHUS, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJbTYphl UYEJIOBEKa, a TAKXKE DKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CPENE;

e OCBOCHHME CHUCTEMBbl 3HAaHMM, JIEXKAMX B OCHOBE XHUMHUYECKOU
COCTaBJISAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUPaA: (YHIAMEHTAIBHBIX
MOHATUHM, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHMM  BEIIECTBA  HA  pa3HbIX  YPOBHAX  —  aTOMHOM,
VOHHO-MOJICKYJISIPHOM, HAAMOJIEKYJSIPHOM, O TEPMOJAUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKHUX PEAKIUH, O



XMMHUYECKOM PaBHOBECHUHU, PACTBOPAaX U JUCHEPCHBIX CUCTEMaX, 00 00mux
HAyYHbIX MPUHLUINAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHue y o0yuaronmxcs OCO3HAHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHUN A7 OOBSICHEHUs
KJIIOYEBBIX MW U MpoOJIeM COBPEMEHHOW XHWMHUU, A OOBSICHEHHS U
IPOrHO3UPOBAHMSI SIBICHUN, UMEIOIIMX €CTECTBEHHO-HAYUYHYIO MPUPOAY;
IPaMOTHOTO peuieHus Mpo0JeM, CBSI3aHHbBIX C XUMUEHN, TPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKH C MO3UIMH 3KOJOrH4ecKor 6€30MacHOCTH MOCIEeICTBUN
OBITOBOM M MPOM3BOACTBEHHOHN J€ATEIbHOCTH YEJIOBEKA, CBA3AHHON C
XUMHYECKUM  IPOU3BOJCTBOM, HCIOJb30BAaHUEM U  HepepaboTKOM
BELIECTB;

yrayOieHue  OpejCTaBiIeHMH O  HAyyHbIX  METoJax  IO3HaHUS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS! YMEHUW OPUEHTUPOBATHCS B MHUPE
BEIIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUN, HMEIOLIUX MECTO B
IpUPOJE, B MPAKTUUECKOM JIEATETbHOCTH U MIOBCEIHEBHON KU3HH.

B nmnane peanuzanud NEPBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAOIINX
(GYHKUMNA 1ETOCTHOM CHUCTEMBI CpEJHEro oOuiero oOpa3zoBaHUs MpPU U3YUYECHUU
npeaMera  «XuMUS» Ha  YyrIyOJI€HHOM  YpPOBHE OCOOYIO  aKTyaJIbHOCTh
IpPUOOPETAIOT TaKUE LIETU U 3a]]a4H, KaK:

BOCIIUTaHUE YOEKIEHHOCTM B TO3HABAEMOCTU SBJICHHM MPUPOJIBI,
YBaXEHUSI K TMPOIECCYy TBOPYECTBA B 0OJIACTH TEOPETHUYECKUX U
NPUKJIAJAHBIX HMCCIEIOBAaHUNA B XMMHUH, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMM K OOYYEHHMIO W I[IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHUIO  HAa  OCHOBE  YCBOCHMS
00111e4eI0BeYeCKUX IEHHOCTEH;

pa3BUTHE MTO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
crocoOHOCTe oOywatouuxcsi, (OPMUPOBAHME Yy HUX CO3HATEIBHOTO
OTHOIICHUSA K CaMO00pa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCHEHIHON MpodecCuOHaTIbHON U 00IIeCTBEHHOM JEsITeIbHOCTH,
OTBETCTBEHHOI'O OTHOLIEHUSI K CBOEMY 3/I0POBbIO M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

(GbopMHpOBaHWE YMEHUH M HABBIKOB Pa3yMHOIO MPUPOJIONOJIb30BAHMS,
pa3BUTHE HKOJIOTMYECKOM KYJbTYPBHI, npuoOpeTeHue OmbITa
00IIECTBEHHO-TI0JIE3HOM IKOJIOTHYECKOM €SI TEIbHOCTH.

OO6miee yucIo 4acoB, MPEAYCMOTPEHHBIX I M3YUYEHUSI XUMHUHU Ha YTIIyOJICHHOM
YpPOBHE cpeaHero obiiero oOpaszoBaHusi, coctaBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Heaento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernuyeckne 0OCHOBbI OPraHUYeCKON XUMUM.

[Ipenmer W  3HAYEHHWE  OpPraHUYECKOW  XMMHUH, IIPEICTABICHUE O
MHOT000pa3uK OpraHU4YEeCKUX COCTUHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOsIHMA. BaseHTHbIE BO3MOXXHOCTH aToMa yriepoaa. XUMHUYECKas CBA3b B
OPraHMYECKUX COEOUHEHMSX. Tumel TUOpUAM3alUU aTOMHBIX opOuTanen
yraepoga. MexaHu3mbl  00pa30BaHHUS KOBAJGHTHOW CBs3u (OOMEHHBIN U
JOHOPHO-aKIENTOpHbIN). THUNBl NepeKkpplBaHUs ATOMHBIX opOuTaned, o- u
n-cBsi3u. OnuHapHas, ABOHAs W TpokHas cBsA3b. CHocoObl pa3pbiBa CBs3El B
MOJIEKyJIaX OpraHuyeckux BemiecTB. [loHsiTHE O CBOOOJHOM pajauKale,
HyKJIeo(uiie u 3neKTpoduie.

Teopus cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytinepoBa u
COBPEMEHHBIE ITPEJCTABIICHHS O CTPYKTYpE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHMYECKUX COEAMHEHUU. MONeKynspHble U  CTPYKTYpHbIE  (OPMYJIBL
CrpykrypHble GOpMYJbl  pa3IUYHBIX BUJOB: pPa3BEPHYTas, COKpalIEHHAs,
ckenetHass. M3omepus. Buasl H30Mepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE 3((EKTH B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN (MHIYKTUBHBIN
¥ ME30MEpHBI 3P (HEKTHI).

IIpencraBinenne o kiaccupukauuum opraHndyeckux BeuiecTB. [lonstue o
(¢yHKuroHanbHOU rpynmne. I'omosorus. I'omonoruueckue psinbl. CucremMarnueckas
HOMeHKaTypa oprannyeckux coenauHeHudl (IUPAC) u TpuBuanbHble Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

Ocobennoctu U Kiaccudukanus OpraHUYECKUX peaKkiuil.
OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN B OPTAHUYECKOW XUMHUH.

OKCIEpPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M HX IPEBpALICHUI:
O3HAaKOMJIEHWE € O0pa3laMy OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMNBITHl II0 MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(raBneHue, OOYTJMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OPTraHUYECKUX BELIECTB.

YriaeBoaopoasbl.

Anxansl. ['omonorndeckuil psij ankaHoB, oOmas (GopMyia, HOMEHKIATypa |
U30MepHUs. ODJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
Sp3-rubpuau3anus aTOMHBIX OpOHTaIel yriepoa, 6-CBsi3b. OU3MUECKIE CBONUCTBA
AJIKAHOB.



XUMUYECKHE CBOMCTBA aJKaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JNErUIpUPOBaHUS, IIUKIU3ALNH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIi PaJuKaIbHOrO 3aMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U MPUMEHEHHE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U usoMepus. OcCOOEHHOCTH
CTPOCHHUS UM XUMHUYECKUX CBOMCTB MajbiX (LMKJIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (LIMKJIONEHTaH, IIUKJIOreKcaH) HMUKIoaTIKaHOB. CrocoObl MONy4YeHUs U
MPUMEHEHUE ITUKIIOAIKAHOB.

Ankensl. ['omosiornueckuil psij ajikeHoB, oOmias GopmMyra, HOMEHKIATYpa.
ONEeKTpOHHOE W IPOCTPAHCTBEHHOE  CTPOEHUE  MOJEKYJ]  AJKEHOB,
Sp?-ruOpHIM3anUs aTOMHBIX OpOUTaneil yriaepoaa, o- u n-cBsi3u. CTpyKTypHas u
reoMerpuyeckas (muc-TtpaHc-) uzoMepus. Du3nyeckne CBONCTBA  AJKEHOB.
XYWMHUYECKHE CBOMICTBA: pEaKklUMUM MPUCOEAUHEHHS, 3aMEIEHUs B O-TOJO0KEHUE
IIPU JIBOMHOM CBS3MW, IMOJUMEpHU3aUnMu U okucieHus. [IpaBuno MapkoBHHMKOBA.
KauectBenHble peakuuu Ha ABOWHYIO CBs3b. CIOCOOBI MOSYUYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanusi ankaaneHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuzanus
CONPsKEHHBIX IMEeHOB. CrocOObI MOJYyYEHHS U IPUMEHEHHE AJIKAIUECHOB.

Anxunbl. ['oMonoruueckuii psii alKMHOB, 0011as popmyIia, HOMEHKIATypa U
U30MepHUsl. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKWHOB,
Sp-rubpuaM3aIus aTOMHBIX opOuTaneit yriepoaa. @u3nueckue CBOMCTBA AIKUHOB.
XUMHYECKHE  CBOMCTBA:  peakUWd  NPHUCOCAUHEHUs,  JUMEpU3aluud U
TpUMepHU3aluu, okuciaeHus. KucioTHsle CBOWCTBA aJIKHHOB, UMEIOIINX KOHIIEBYIO
TpOWHY!O CBsi3b. KauecTBEeHHBIE peaKIMu Ha TPOHHYIO CBsI3b. CIOCOOBI MOMYyUYEHUs
Y IPUMEHEHUE aJIKUHOB.

ApomaTuueckue yrieBoJoposl (apeHsl). ['omonmoruueckuili psiji apeHoB,
oOmtast Gpopmyra, HOMEHKIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIeKYJbl OeH30a. Du3nyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa O€H30J1a U €ro rOMOJIOTOB: PEAKIMK 3aMeLEHUsI B OEH30JIbHOM KOJIbLE U
YTIEBOJOPOJIHOM pajuKalie, pPeaklud MPUCOSTUHEHUS, OKHUCIEHHE TOMOJIOTOB
oenzona. IlpeacraBneHue 00 OPUEHTUPYIOLIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJIUKAIOB, KapOOKCHIIBHOMH,
TUAPOKCUIIBHON, aMWUHO- W HUTPOTPYMIbI, aTOMOB rajgoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanusa ctuposia. CrnocoObl OTydeHHs U
IPUMEHEHUE apOMATUYECKHUX YTIEBOAOPOIOB.

[Tpuponusiii ra3. [lonytasle HeTsHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslit yrosib u npoaykTsl ero nepepadbotku. CrocoOsl nepepadboTku HeTH:



MEPErOHKA, KPEKHHT (TEPMHUYCCKHM, KaTaTUTHYCCKHK), PUGOPMHUHT, ITHPOIH3.
[IpoayxTel nepepaboTku HEDTH, UX TPUMEHEHHUE B MMPOMBIIINICHHOCTH U B OBITY.

I'eneTnueckas cBsI3b MEXY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHHUE TaJOTCHIIPOM3BOJIHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEIIEHUs] TajoreHa Ha THAPOKCOTPYNMy, HUTPOTPYyIIy, NHAHOTPYMIY,
amuHoOrpynny. JlelicTBU€ Ha TrajJoreHNpPOM3BOJHbBICE BOJHOTO M CHUPTOBOIO
pacTtBopa wIENOYN. B3auMoaencTBUe MUTaIOT€HATIKAHOB C MAarHue€M M IIMHKOM.
ITousTue 0 METAJIOOPTraHUYECKUX COCIUHCHMSX. Hcrnonn3o0BaHue
rajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OPTraHUYECKHUX BEIIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaIlCHUI:
u3ydeHne (PU3NIECKUX CBOMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTH), KAUYSCTBEHHBIX
peakiuii  yrieBoJOpOJ0B Pa3IMUHBIX KJIacCOB (0OeciBeuMBaHWE OPOMHOW WIH
HWOJHOM BOJbI, pacTBOpa IMEpPMaHraHaTa Kajus, B3aMMOJCHCTBHE alleTUJICHA C
aMMHa4YHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOe OOHapyKeHUE
yriiepoa ¥ BOJOpPOJA B OPraHUYECKUX BEIECTBAX, IOJIYYECHHE OHTUJIEHA H
W3YUEHHUE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Koyulekiusamu «Hedts» u «Yromby, ¢
oOpa3naMu 1IacTMacc, KaydyykKOB M PE3UHBbI, MOJCIHPOBAHUE MOJIEKYJI
YIJIEBOJOPOJIOB M TaJIOT€HIPOU3BOAHBIX YTII€BOI0OPOIOB.

Kucsiopoacoaep:xammue oprann4yeckKue coeJuHeHH .

[IpenenbHbie oaHOaTOMHBIE CHUPTHL. CTpoeHHUE MOJEKyJl (Ha TMpUMEpeE
METaHoJIa W 3TaHona). ['oMonorumueckuil psan, obmas QopMyna, u30Mepus,
HOMEHKIaTypa ®  Kiaccubukanus. Dusnueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbIe CBSI3M MEXKIYy MOJIEKYJIaMU CIHUPTOB.
XUMHUYECKUE CBOMCTBA: PpEaKIMU 3aMEIIeHUs, JACTuapaTallii, OKHUCJICHHUS,
B3aUMOJICHCTBUE C  OpPraHUYECKMMHW W  HEOPraHUYECKUMH  KHCIOTaMHU.
KauecTBeHHast peakiysi Ha OJHOATOMHBIEC CIUPTHI. J[eHCTBHUE 3TaHOJa U METaHOJIa
Ha opraHu3M ueyioBeka. CrmocoObl MOJYy4YeHUS M NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa U n3oMmepusi. OcoOeHHOCTH (HUBUYECKHUX U
XUMHYECKHX CBOMCTB.

MHOroaroMHbl€ CHOUPTHI — STWICHIVIMKOJIb W TIUIEpUH. DuU3M4eckue u
XUMUUYECKUE CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICCTBUE C OpPraHUUYE€CKUMHU
U HEOPraHWYECKMMH KHCIIOTaMH, KauyeCTBEHHAas pPEakiMsd Ha MHOIOAaTOMHbBIE
criupthl. [IpencraBienne o MexaHHU3ME peaKIUi HYKICO(DHUIBHOTO 3aMEIICHUSI.
JletictBue Ha opraau3M 4enoBeka. CrocoObl MOJMy4YeHUS U MPUMCEHEHHE
MHOT'OATOMHBIX CITUPTOB.

®eHon. CTpoeHHE MOJIEKYJIbl, B3aUMHOE BIMSHHE THIPOKCOTPYIIBI HU
O6eHzonpHOrO sypa. duszndeckue cpoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX



cBoiicTB ¢enona. KauecTtBeHHble peaknuu Ha ¢eHosn. TokcMYHOCTh ¢eHoa.
CnocoObl ostyueHus 1 npuMeHenue genosna. GenondopmanbaeruaHas cMoJa.

KapOonwmibpHbIe COeTMHEHUS — alTbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM TpyIIibl. ['oMosiorudeckue psiabpl albJerujoB U KETOHOB, oOIas
dopmyna, uzomMepus M HOMEHKIaTypa. DHU3MYECKHE CBOMCTBA albJETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albJAETMJAOB M  KETOHOB:  pEaKUUHU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIMN HA aJIbICTUIBI.
CriocoObl oJTy4eHHs] M MPUMEHEHHE alIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE MpeAeNIbHbIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIIOT. 30Mepus u HOMeHKIIaTypa. Pus3nueckue cBOMCTBa
OJIHOOCHOBHBIX TpEIEIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJICKyJIaMH KapOOHOBBIX KHCJIOT. XMMHUYECKUE CBOWCTBA: KUCJIOTHBIC CBOMCTBA,
peakuusi STepUPUKALNM, PEAKIUU C YYACTUEM YIJIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MypaBbUHOW KHUCIOTHL. [loHSTHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooo6pasue kapOOHOBBIX KHUCIOT.
Oco0EHHOCTH CBOWCTB HEMPEIEIbHBIX W apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTMKapOOHOBBIX KHUCIOT, THUIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICHIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBAs, MAaJIbMUTHUHOBAs, OJEUHOBAs, JIUHO/IEBAS,
JUHONIeH08as KUCIOThl. CIIOCOOBI MOTYUYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuid psia, odmas Qopmyna, uzoMepus u
HOMEHKJIaTypa. PU3NUYECKHE U XMMHUYECKUE CBOWCTBA: THAPOJIU3 B KHUCIOW H
HIEJIOYHOM Cpefe.

Kupsl. Crpoenue, puandyeckue 1 XUMHUYECKHE CBOICTBA KUPOB: THIPOJIN3 B
KHUCIION U 1ienoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HEMPEEIbHBIX JKUPHBIX KUCIOT. JXKuphl B Ipupo/Ie.

MBlIa KaK COJIM BBICIIHX KAPGOHOBBIX KHCIIOT, HX MOJOIIEe JeiCTBHE.

O6murast xapakTepuctuka yrieBoaoB. Knaccudukamus yrieBogoB (MOHO-, -
U rnojucaxapubl). MoHOcaxapuabl: TIIOK03a, (pPyKTO3a, rajnakro3a, pubosa,
ne3okcupudo3za. duznyeckrue CBOWCTBA U HaxXoXJeHHe B mpuponae. Dorocuntes.
XHUMUYECKHE CBOMCTBA IIFOKO3bl: PEAKI[UU C YUACTUEM CIIMPTOBBIX U albIAETUIHON
IpyIIl, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIIOKO3bI, €€
3HAYEHUE B KU3HEAEATEIBHOCTH OpraHu3ma. J(ucaxapuipl: caxapo3a, MajabTo3a U
JakTo3a. BoccTraHaBiMBaromye U HEBOCCTAHABIIMBAIOIINE Aucaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B ipuponae u npuMmenenue. [lonucaxapuapl: kpaxman,
IVIMKOTEH W 1eunono3a. CTpoeHHME MAKpPOMOJIEKYJ Kpaxmaja, I[JIMKOreHa H
HEJUTI0NIO3bl.  PU3MUYECKHE CBOWCTBA KpaxMalla M LEJUTIOJI03bl. XUMHUYECKHE
CBOWCTBA Kpaxmaja: TMAPOJIN3, KayeCTBEHHAas peakuus ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3BI: THIIPOJIN3, MoiyueHue 3¢GupoB Lemnono3sl. [lonstue ob
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W WX MpPEeBpaIleHUi:
PacTBOPHMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIC, B3AUMOJICUCTBHUE 3TAHOJIA C HATPHUEM,
OKHCJICHUE 3TUJIOBOTO CTIHPTa B aJbJCTH] Ha PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJICHUE ASTUJIOBOrO CHUPTA AMXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), KAaYECTBCHHBIE PEAKIMM Ha albACTUABI (C THUIPOKCHIOM
muammuHcepeOpa(l) wu  runppoxcumom  meau(ll)), peaknus raunepuHa €
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tuiapokcugom meau(ll), BzaumoneiictBue
Kpaxmaya ¢ HOJOM, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/a4 1Mo TeMaMm «CIHpThl U
denonb, «KapooHoBbie KUCTOTHL. Cl0KHBIE I3DUPHD».

A30Tcojep:Kanue oprannyeckue coeJuHeHusl.

AMMHBI — OpTaHMYECKHE MPOU3BOAHBIC amMmMuaka. Knaccudukaius aMuHOB:
anudaTUIeCKUe W apoOMaTHYECKUE; TICPBUYHBIC, BTOPUYHBIC W TPETUYHBIC.
Crtpoenue moiekys, obmas Gopmyina, u3oMepusi, HOMEHKIATypa U (huudeckue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA alM(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOMCTBA,
AJKWIMPOBAHUE, B3aUMOJECHUCTBUE IEPBUYHBIX AMHUHOB C a30THUCTOM KHUCJIOTOM.
Conm anKuIaMMOHHS.

AHUITUH — TIPEACTaBUTENIb aMHHOB apomarmueckoro psga. CrtpoeHue
aHwiInHa. B3anMHOe BIUsSIHUE TPYII aTOMOB B MoJeKyje aHwinHa. OcoOeHHOCTH
XUMUYCCKAX CBOWCTB aHWIMHA. KadecTBeHHBIC peakiud Ha aHWIMH. CrocoObI
MOJIyYeHHUS] M NpUMEHeHHe anudarnueckux amMuHoB. [lonmyueHue aHuiInHa u3
HUTPOOEH301a.

Amunokuciotel. HoMenknarypa u uzomepus. OTAeNnbHbIE TPEICTaBUTENN
0-aMHHOKHUCJIOT: TJUWIMH, ajaHuH. DuU3uYecKkue CBOWCTBA aMHHOKHCIOT.
XYUMHUYECKHE CBOMCTBA AaMHHOKHCIOT Kak aM(OTEepHBIX OpPTraHUYECKHX
COCIMHCHHM, peaKIus IOJMKOHACHCAINN, OOpa30BaHHWE TCNTHIHONW CBS3H.
buonornueckoe 3HaueHne aMuHOKUACTOT. CUHTE3 U THAPOJIN3 METTH/IOB.

benku kak mnpupojHbie noiumepbl. [lepBuyHasi, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XWUMHWYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KaueCTBEHHbBIC PEaKIIMU Ha OCJIKH.

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYCHHS BEIIECTB W WX MPEBPAIICHUI:
pacTBOpeHHe OeIKOB B BOJIE, JCHATypalusi OCJIKOB MpPU HarpeBaHUU, IIBETHHIC
peaknuu Ha OCNKH, peIIeHWe OKCIEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«A3oTconepkalue ~— OpraHuyeckue — coeauHeHus» M «Pacmo3naBanue
OpPTaHUYECKUX COCTUHCHUI.

BbicokoMouieKy IsIpHbIE COeTHHEHUS.

OCHOBHBIC TIOHATHSI XHMHH BBICOKOMOJICKYJIIPHBIX COSAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOTUMEPHU3AIIUU, CPEIHSIS MOJICKYJIIpHAs



macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPHU3AIHS U TIOJTUKOHICHCAITH.

[Tomumepnpie wmatepuanbl. [lmactmMacchl  (MOMMATHIICH, TOJUIIPOITHAJICH,
NOJINBUHWIXJIOPU, TMOJUCTUPOJ, MOJMMETHIMETaKpWIaT, MOJUKApOOHATHI,
noJvdTUICHTepeTaarT). Y Trin3anus u nepepadoTka TIacTUKa.

DnacTOMEPHI: HaTypalbHBIN Kay4yK, CUHTETUYECKHE Kay4dyKu
(OyTaareHOBBIN, XJIOPOIMPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3nHa.

Bonokna: HaTypangbHbIie (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUUECKHE (KalpOH U JIABCaH).

[Tonmumepnt CIEIUATBHOTO HA3HAYCHUS (TedioH, KeBJIap,
AIIEKTPOIIPOBOISAIINE MTOJIMMEPHI, Onopa3iaraeMple OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbI W3YYCHHUS BEIIECTB W WX MpEeBpaIeHUi:
O3HaKOMJIEHHE ¢ 00pa3iaMy MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKoOB, pEIICHHE OHKCICPUMEHTAIbHBIX 3amad 1o TeMe «Pacmo3HaBanue
TUTACTMACC M BOJIOKOH.

Pacuérnble 3anaumn.

Haxoxnenune wmomnekymasipHO ¢GOpMysibl OpPraHMYECKOro COSAMHEHUS 110
MAacCOBBIM  JIOJIIM  JJIEMEHTOB, BXOMSIIUX B €0 COCTaB, HAaxXOXJCHUE
MOJIEKYJIIPHON  (DOPMYJIBI OpPraHMYECKOro COeIUWHEHUs 10 Macce (00bEMYy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklMy W/WIU WMCXOJHBIX BEIIECTB, YCTAHOBIECHUE CTPYKTYPHOU (HOPMYJIBI
OpPTraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYCHHSI, ONpeeNieHne JO0JIM BBIXOJAa MPOJIYKTa PEAKIUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanus MeXIIpeAMETHBIX CBS3CH NP U3YYCHUH OPraHUYECKONW XUMHUH B
10  kimacce  OCymIeCTBISETCS ~ 4Yepe3  HCIOIb30BaHWE  Kak  OOmMMX
€CTECTBEHHO-HAYYHBIX TMOHSATUM, TaK W TMOHATUN, MNPUHATHIX B OTIECIbHBIX
peIMeTax €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHbIE MOHATHA: SBJICHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiIaccuukaius, HaOIIOJACHUE, H3MEpPCHHE,
AKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHUE.

®dusuka: Marepusi, arToMm, DJJIGKTPOH, TMPOTOH, HEWUTPOH, MOJIeKyJa,
OPHEPTreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3UYCCKHE BEIWYWHBI, CIWHUIBI W3MEPCHHUS, CKOPOCTh, JHEPTHS,
Macca.

buonorusi: kierka, opraHusM, J3KOcucTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(HBIA THIl NMUTAHUSA, OpOKEHUE,



¢oTtocuHTE3, IbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKICHMHOBbIE KHUCIOTHI,
(bepMEHTHI.

I'eorpacdus: mose3Hple UCKOMAEMbIE, TOIUIHUBO.

TexHosnorust: MNUIIEBBIE TMPOAYKTH, OCHOBBI PAaIlMOHAJIBLHOTO MUTAHUA,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBILIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckune 0CHOBbI XUMHUHM.

AtoM. CocTaB aTOMHBIX siAep. XUMHUYECKUM 3nemMeHT. M3oromnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIA. DHEPIeTHUECKHE YPOBHU U
nolypoBHU. ATOMHBIE opOuTau. Knaccupukanus XuMHUYECKUX 3JIEMEHTOB (S-, p-,
d-, f-snmementhl). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM — OpOUTAJISM.
DNeKTpOHHBIE KOH(UTYpallM aTOMOB 3JIEMEHTOB IEPBOTO—YETBEPTOTO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOHPUIYypalMd HOHOB.
DJIEKTPOOTPHUIIATEIIHLHOCTD.

[Tepuonnueckuit 3axkoH u Ilepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NepuoanuecKoro 3akoHa u llepuonnueckoil cuctemsl
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPHEW CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm H [epuojaMm. 3HA4YEHUeE
nepuoandeckoro 3akona /.M. Menneneesa.

Xumuyeckass CBsSI3b. BuUIbl XUMUYECKOW CBS3U: KOBAJEHTHAs, HWOHHas,
MeTajinyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKLENTOPHBII. DHEPIUs U uHa CBA3U. [10JIIpHOCTB, HAIIPABJIEHHOCTD U
HACBIIIAEMOCTh KOBaJIeHTHOM cBsi3u. Kparuele cBs3u. Bomopognas cBs3b.
MexXMONEKYJISIpHBIE B3aUMOIEUCTBUS.

BajieHTHOCTP ¥ BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JEKTPOHHOMU
CTPYKTYpPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOEHHEM (HAa MPUMEpPE COECIAUHEHUN
3JIEMEHTOB BTOPOTO MEPUOIA).

[IpeacraBneHre 0 KOMIUIEKCHBIX coequHeHUsAX. COCTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUIaHlbl. 3HAYCHUE KOMIUIEKCHBIX COEIMHEHUN.
IToHATHE O KOOPAMHALIMOHHOW XWMUH.

BemectBa  MOJIEKYJISIPHOTO H  HEMOJEKYJISIPHOTO  CTpOeHHus.  Turbl
KPUCTANIMYECKHUX PEIIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHHable pacTBopsl. Ilpencrasienue o
KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasl J0Ji BEIeCTBa B pacTBOpE, MOJIIpHAasl KOHILEHTpauusa. HacelueHnsle n
HEHACBIILIEHHbIE PACTBOPHI, pACTBOPUMOCTb. Kprcramnoruaparsl.



Knaccudukanus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpUBUATBHBIC
Ha3BAaHUA OTJICJIbHBIX MPEACTABUTEICH HEOPTaHMYECKUX BEILIECTB.

Knaccudukanus XuMU4ecKuX peakiuii B HEOPTAaHHYECKOW UM OPTaHUYeCKOU
XUMHH. 3aKOH COXPAaHEHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W NPEBpALCHUS
SHEPTUU TIPU XUMHUYECKUX peakmusX. TermnoBbie 3Q(PEeKTh XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKHE YPABHEHUS.

CKopoCTh XMMUYECKOW peaKluu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
['omoreHHble U reTeporeHHsie peakuuu. Katanus u katanu3aTtopsl.

OGpaTuMble 1 HEOOpaTUMBIE peakiu. XUMUYECKoe paBHOBecue. KoHcranta
XUMHUYECKOro paBHOBecus. DakTophl, BIMAIONIME HA ITOJ0KEHUE XUMHUUYECKOIO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUECHTPAIIMHA BEUIECTB, YUYACTBYIOIIUX B
peakumu. [puniun Jle [larense.

OnekTpoiuTuueckas guccoruanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp nuccoumanu. Cpella BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEWUTpaibHasi,
niesnounas. Bomoponusiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnautenb W BOcCTaHOBUTENb. [lporecchl OKHUCIEHHST W BOCCTAHOBJICHUSI.
Baxneiiline OKHCIUTETM W BOCCTAaHOBUTENU. MeTon 3JIeKTpOHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI HM3YyYEHUS BELIECTB M HMX IPEBPALICHUNA:
pa3loKeHWe TEpPOKCUIa BOAOPOJAa B MPUCYTCTBUU KATAIM3ATOpPA, MOJIEIHU
KPUCTAJUNIMYECKUX PEHIETOK, IPOBEJICHUE PeaKIii HOHHOTO OOMEHa, OrpeiesieHre
Cpelbl PacTBOPOB C MOMOIIBIO WHJMKATOPOB, M3YYCHHUE BIIMSHUS PA3IUUHBIX
(GbakTOpoB Ha CKOPOCTh XUMHUYECKOW pEAKIMU € TMOJOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxxenne HemerauioB B Ilepuoguyeckoil cuUCTEME  XMMHUYECKUX
anemeHToB J[.MI. MeHaeneeBa 1 0COOEHHOCTH CTPOEHHUS MX aTOMOB. DuU3nyeckue
CBOMCTBAa HEMETAJJIOB. AJIIOTPONUSI HEMETAJUIOB (HAa MPUMEpPE KHUCIOPOJa, CEPHI,
dbocdopa u yriaepoaa).

Bonopon. Ilomydenue, ¢uznueckue M XMMUYECKHE CBOMCTBA: pEaKIMU C
METAUIAMA W HEMETAJJIaMH, BOCCTAHOBUTEIbHBIE  CBOMCTBa. ['mapuibl.
TonIMBHBIE DJIEMEHTHI.

lanorensl. HaxoxxJeHue B mpupoje, CIOCOObI MOJNydeHHUs, (HU3NYecKue M
XAMHUYECKUE CBOMCTBA. [ ajoreHoBoAOpO/bl. BaxkHenue KUCIOpOACOaepKaAIE
COeMHEHHUs rajoreHoB. JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOJy4YeHUS
rajgoreHoB. [I[pumeHeHune rajJjoreHoB U X COCIMHEHHM.



Kucnopon, o3on. JlaGopaTopHble M TPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kkuciopoaa. Ou3nueckue U XMMUYECKHE CBOMCTBA M NMPUMEHEHHE KHUCIOpoja U
030Ha. OKCUJBI U TIEPOKCHUJIBI.

Cepa. Haxoxaenue B MpUPOJE, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
xumudeckue cBorictBa. CepoBogopona, cyibbumasl. Oxcupn cepsi(IV), okcun
cepbl(VI). CepHucras u cepHas KUCJIOTHI U uX cond. OCOOEHHOCTH CBOMCTB
CEepHOU KUCIOTHL. [IpruMeHenune ceprl U €€ COeTMHEHU.

A3zor. Haxoxnenue B mpupojie, CHOCOOBI TMOJy4deHus, (Qundeckue u
XUMHYECKHE CBOWCTBA. AMMMaK, HUTpUbl. OKcuabl azota. A30THUCTast U a30THAs
KHCJIOTHI U UX cou. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpuMeHeHue azora
U €r0 COeIMHEHHUI. A30THbBIE yI00pEHHUS.

®dochop. Haxoxnenue B mpupoje, CrHocoObl IMONMydYeHHs, (PU3HYECKHE H
xumuueckue cBoiictBa. Dochunasl u dochun. Oxcunbl dochopa, dochopHas
kucinota u e€ conu. [lpumenenue dochopa u ero coeauHeHuit. dochopHbie
ya0OpeHus.

Yrinepon, HaxoXIAeHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(PUKAIINM.
®duznyeckue W XUMHUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Okcup yriepona(ll), okcun yriepona(IV), yroiapHas kuciora u e
CoJId. AKTHUBUPOBAHHBIA yTojib, aacopouus. DymiepeHsl, rpadeH, yriepoaHbie
HaHOTPYOku. [IpuMeHeHre mpoCThIX BEIIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCMHECHUM.

Kpemuuii. Haxoxnenue B mpupojie, crnocoObl MoydyeHus, Gu3nYecKue M
xumuueckue cpoiictBa. Oxcun kpeMHus(IV), KpeMHHEBas KUCIOTA, CUIIMKATHI.
[IpumeneHue kpemMHus U ero coenuHeHuit. CTeKs0, ero mojiydeHue, BUIbl CTEKIIA.

[Tomoxenune metamwioB B [leppoandeckoil cUCTEME XUMHUUYECKHUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUsSI AJICKTPOHHBIX O000JOYEK aToMOB MeTaioB. OOmue
¢dbusnueckue cBoricTBa MeTawioB. [IpuMeHeHHe METa/uioB B OBITY W TEXHHKE.
CmutaBel METAIIIOB.

DNEeKTPOXUMHYECKUI psAl HanpsbkeHuid MertamuioB. OOmme  crnocoObl
MOJIyYEHHUS METaJIJIOB: TUAPOMETAILTY PrUsl, NUPOMETAJLTYPIus,
anekTpoMmetrauryprusi. Ilonarue o koppo3un MetamioB. CHocoObl 3alllUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MeramuioB [A-rpynnel [lepuoanueckoil cucTeMbl
XUMUYECKUX OdJIeMEeHTOB. Hatpuii u Kanuii: mnomydeHue, G(U3MYECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHECHUI.

O6mras xapakrepuctuka metaioB I[A-rpynmer [lepuonuueckoit crucTeMbl
XUMHUYECKUX DJEMEHTOB. MarHuii W KajbllUid: TOdydeHHue, (U3NYeCcKue Hu
XUMHUYECKUE CBOWCTBA, MPUMEHEHHWE MPOCTHIX BEIIECTB M HMX COEAUHEHUM.
XKécTkocTb BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



ATIOMHUHWI: TTOTy4YeHue, (PU3ndecKkue 1 XMMUIECKUe CBOMCTBA, MPUMEHEHNE
IPOCTOTO BEIlleCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCHUIA U
TUIPOKCUIA ATFOMUHHUS, TUAPOKCOKOMILIEKCHI aJTFOMUAHMUSL.

OOmiass XapakTepucThKa MeTauioB MoO0ouHblXx mnoarpynn  (b-rpymm)
[Teprnoan4eckoi CUCTEMBI XUMUYECKHUX 3JIEMEHTOB.

dusnyuecKkre U XUMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKcuabl U
ruapokcuasl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartbl, HX
OKHCIIUTENbHBIE CBOMCTBA. [lonyUueHne u npuMeHeHne Xxpoma.

@u3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIUHEHUM.
Baxneitmue coegunenuss wMapranma(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). [lepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

duznueckue W XMMHUYECKHUE CBOMCTBA JKejie3a U ero coeauHeHni. OKCHIBI,
ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonyuenrne u npuMeHeEHUE Keye3a
Y €r0 CILIABOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennuHeHun. [loyuenue u
MIPUMEHEHHUE MEJIU U €€ COEUHECHUN.

Huuk: nomyuyeHue, (u3Myeckue M XUMHYECKHE CBOMCTBA. AMQpOTepHbIE
CBOWCTBA OKCHJIAa ¥ TUJIPOKCUAA IMHKA, THAPOKCOKOMIUIEKCHI IWHKA. [[puMenenune
LMHKA U €ro COCINHECHUM.

DKCNEPUMEHTAIbHBIE METOJbl HM3YyYE€HUS BEHIECTB M HX IPEBPAIICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cepbl, ¢docdopa, xKeine3a, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJIECHCTBUE
HIEJIOYHBIX U IIEJI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI04€H, KAYECTBEHHBIE PEAKIIUM HA HEOPraHUYECKUE aHUOHBI, KATHOH BOJIOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJICMCTBUE THUIAPOKCHUIOB AJIIOMUHHUS U IIMHKA C
pacTBOpaMH KHUCJIOT WU IIEIOYEH, PEIICHUE SKCIIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (pochop U UX COECNUHEHUD,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl TOOOYHBIX TTOATPYIII.

XuMHUSA U KU3Hb.

Ponb xumuu B o0ecrieyeHnn yCTOMUYMBOrO pa3BUTHs desnoBeyecTBa. [lonsaTue
0 Hay4yHbIX METOJAaxX I[I0O3HAaHUS W METOJOJOTHH HAy4YHOTO HCCIEI0BaHUS.
Hayunbie npuHIUIIBI OpraHu3auu XUMUYECKOTO TPOU3BOACTBA. [[poMbIlIEHHBIE
CIOCOOBI MOTYYEHUs BAKHEUINX BEIIECTB (HAa MPUMEpE MPOU3BOJICTBA aMMHAKA,
CEepHOI KHUCIOTHI, MeTaHoJ1a). [I[pOMBIIIIEHHBIE CIIOCOOBI MOJIyYEHUS METAIOB U
CIUIaBOB. XMMMYECKOE 3arpsi3HEHHUE OKPYKAIOLIEW Cpelbl U €ro IOCIEICTBHUS.
Ponbs xumMuu B o0ecrieueHu IHEPTETUUECKON OE30IMaCHOCTH.

XuMusi H 340poBbe uesnoBeKa. JlekapcrBeHHble cpenctBa. I[lpaBuna
MCII0JIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUM METULIMHBI.



XYMHsI T OCHOBHBIC KOMITOHEHTHI, TUIIEBbIE M100aBku. Ponb xumuu B
obecrieyeHuH MUIleBo 0€30MacHOCTH.

Kocmernueckne u mapdromepHeie cpenctBa. beitoBas xumwms. [IpaBuia
0€30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XHWMHUHM B TOBCEIHEBHOMN
KUA3HU.

XUMHSI B CTPOUTENIBCTBE: BaKHEUIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eToH).

XuMHUs B CENIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE y100pEeHHUS.

CoBpeMEHHBIE KOHCTPYKIIMOHHBIE MAaTe€pHUajbl, KPACKH, CTEKJIO, KEpaMmHKa.
Marepuansl a1t 31eKTpOHUKHA. HaHOTEXHOIOTH Y.

Pacuétnrblie 3amaumn.

Pacuérel: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0OBEMY OJHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEMIECTBA) MPOJAYKTOB PEAKLIHUH, €CIU OJHO U3
BCILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKUMMu, €CIM OJAHO M3 BEUIECTB JAaHO B BHUAE pPACTBOPA C OINPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJHM W MOJIAPHOHU
KOHIICHTPAIIMM BENIECTBA B PACTBOpE, JOJIM BBIXOJA MNPOJYKTAa PEAKUHUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TNpU  HM3y4YeHMH  OOmed u
HEOpPraHU4eCKOW XUMHUH B 11 Kiacce OCyIIEeCTBISIETCA Y€Pe3 MCIIOIb30BAHUE KaK
o0IIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSITHH, MPUHATHIX B OTIEIbHBIX
peIMeTax €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0muIre ecTeCTBEHHO-HAYYHBIE MMOHATHS: SBJICHUE, HAYYHBIN (DakT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KJacCu(uKalus, MepuoIuIHOCTb, HAOIIOICHHE,
VU3MEPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIIMPOBAHHUE.

@dusnka: Marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, HOH, U30TOIIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUUECKUN YPOBEHb,
BEIIIECTBO, TeJl0, OOBEM, arperaTHOe COCTOSHUE BEIIECTBa, HJACAJbHBIN Ta3,
bu3nYeCKe BETUYUHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buonorusi: kieTka, opraHusM, 3KocUcTemMa, orocdepa, MeTadoIM3M, MaKpO-
U MUKPOJJIEMEHTBI, OCJIKH, KUPbI, YTIEBOIbI, HYKIIEMHOBBIE KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILLIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJbI, MOJE3HBIE UCKOMAeMbIE, TOIIUBO,
pPECYPCHL.

TexHonmorus: XMMUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprus, CTPOUTEIbHbBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MHUILIEBASI MTPOMBIIUIEHHOCT,
dbapmaiieBTHUYECKAS MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX



IpcraparoB, IIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHUAJIOB, OJJICKTPOHHAA
IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YI'JIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBMM € CHCTEMHO-IEATENBHOCTHBIM IOJXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS MpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUsS BBIICICHBI CICAYIOIIME COCTABIISIIOIINE: OCO3HAHUE
00yYaIOIMMUCA POCCUICKOW TPaKIAHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIILHOCTA U CaMOOITPEICIICHUIO; HAIMYUE MOTUBALUH K
00y4eHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCs PYKOBOACTBOBATHCS
OPUHATBIMU B OOIIECTBE TMpaBWIAMU M HOPMaMU TIOBEJCHHUS;, HalU4yue
IPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH LEIH U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInuyHOCTHBIE pe3yJIbTAaThl OCBOCHUs IIpeaMeTa «XUMHUS»  OTPakKaroT
c(hOpPMUPOBAHHOCTh OIbITa [MO3HABATEIIBHOM M MPAKTUUECKON AesSTEeIbHOCTH
o0ydJaronuxcst B MpoIecce peaan3aiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JInuHOCTHBIE pE3YyJIbTATBl OCBOECHUS TMpeaMeTa «XUMHUS»  OTPaAkKaroT
c(hOPMHUPOBAHHOCTh OTBITA I[TO3HABATEIILBHOW W MPAKTUYECKON JACSITEIBHOCTH
oOyyaromuxcsi B Mpolecce peain3anuu o0pa3oBaTeIbHON JEATEIBHOCTH, B TOM
YHUCJIE B YaCTHU:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABJICHUS] O COLUMAIBHBIX HOPMaxX MW MOpPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyYMEHTBI IPYTUX TIPU aHAJU3€ PAa3IMYHBIX BUJIOB YUYEOHOU JAEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

IICHHOCTHOT'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OT€YECTBEHHON XHMMUMU;

YBaXEHUSI K MPOLECCY TBOpYECTBA B OOJACTH TEOPUU U IPAKTUYECKOTO
MPUJIOKEHNUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHBIE HAYKH €CThb PE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYyJla YYEHBIX U MPAKTUKOB;



UHTEpeCa M MO3HABATEJIbHBIX MOTHBOB B TOJYYEHUU U MOCIEIYIOIIEM
aHajau3e MHQPOpMAIMU O MEPENOBBIX TOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUSI, STUYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJEHUE U TOCTYIKH CBOMX TOBapHUIIEH C
MO3UILINI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTIKOB;

4) gopmMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMS LEHHOCTEM 310poBOro u 0Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (H3MdYecKoMy u
MICUXUYECKOMY 370POBbIO;

coOmro/ieHrs TpaBuil 0€30MacHOr0 OOpaleHuss C BEHIECTBAMU B OBITY,
MOBCEAHEBHOM JKU3HU, B TPYAOBOM EATEILHOCTH;

MOHUMAHMUSl LEHHOCTH TPaBUJl HHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3TOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TOCJICICTBUN W HEMPUSITUS BPEIHBIX NPUBBIYEK (YHOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KypEHHs);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JpYruxX BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YydYacTHE B pEHICHUM MPAKTHUYECKUX 3a7ay
COIIMAJIbHOM HAIPABICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCJIe HA OCHOBE MTPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMUMU;

YBaXEHUS K TPYY, JIIOASIM TpyJa U pe3yibTaTaMm TPyAOBOU NeATEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HMHIAMBHUIYaJbHOH TPACKTOPUU
oOpazoBanusi, Oyayimiel npodeccuu U peanu3alud COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rN4eCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH I1€JIECO00PA3HOTO OTHOIIEHUS K TPUPOJE KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUSI TJIOOATBHOTO XapakTepa SKOJOTUYECKHX MPOOIeM, BIHMSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;



OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHUM XUMHUHU IS
pelieHust BOMPOCOB PAllMOHAIBHOTO PUPOIOTIOJIH30BAHMS;

AKTUBHOTO HENPUATHS JCHUCTBUW, [MPUHOCSIIIMX BpEl OKPYKAIOLIEH
OPUPOAHON Cpelie, YMEHHS IPOrHO3UPOBATh HEOJArONMpPUATHBIE HKOJIOTHYECKUE
MOCJIEICTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJMYUsl Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEeSATeNbHOCTU HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAIBHOM
NpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH 1 OOIIECTBEHHOM MPAKTUKU;

MOHUMaHUSl CHenu(PUKA XWMUM KakK HayKd, OCO3HaHUS €& poiu B
dbopMUPOBAaHUU PAIMOHAIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUMU IEJTOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOIbl U YEJIOBEKA, B
MO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIEHUU MpoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHUMHH JJIS  COBPEMEHHOMU
IUBWIN3ALMK: B €€ TyMaHUCTHUUYECKONW HAMNpPaBICHHOCTH U Ba)XXHOM pOJM B
CO37laHUU HOBOW 0a3bl MaTepHATLHOM KyJIbTYPhl, B PEHICHUH TI00aJIbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UEJIOBEUECTBA — CBIPbEBOM, SHEPrEeTUUYECKOM,
MUIIEBON M DKOJIOTMYECKOW 0€30MacCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTIeueHnn
YCJIOBUHM YCHENTHOTO TPYJia U SKOJOTHYECKA KOMGMOPTHOM >KU3HU KaXKJ0r0 4YjieHa
o0111eCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCITOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHHUS SBJIICHUI OKPYKAIOIIEro MUpa U
MPOUCXOJIANIUX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBAHHBIE 3aKIIOUCHUS Ha
OCHOBE HAy4HbIX (AKTOB M MMEIOIIMXCS JIaHHBIX C IEJbI0 [OJYYEHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
pelieHus Npo0JieM B pealbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOMN AeSITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIAMU;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pasnudHbIX chepax mpodeccrnonanbHOM
JEATETbHOCTH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJbTaThl OCBOEHUS MPOTrPaMMBbI [0 XMMUU HAa YpOBHE
cpeaHero od1ero 0opa3oBaHus BKIOYAIOT:

3HAYUMBIE  JJIA (GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCUUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHayYHble MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
poLecc, CUCTeMa, HayYHbIM (pakT, MPUHLMII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCcclie0BaHne, HAOIIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U APYyTHE);

yHUBEpCalbHble y4eOHbIEe JIeWCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

pEryJISITUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue (GyHKIIMOHATBHOMN
IPaMOTHOCTH M COLMATIBLHON KOMIIETEHIIUN 00yYaroIInXcs;
CIIOCOOHOCTD 00yJaromuxcs UCII0JIb30BaTh OCBOECHHBIE

MEXIMCUUIUIMHAPHbIE, MUPOBO33PEHUYECKNE 3HAHUSI M YHHUBEpCAJIbHbIE y4yeOHbIE
NEUCTBUSA B II03HABATEIIBHOW M COLIMAIIBHOMN MPAKTHUKE.

MeranpeaMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4eOHbIMU  TO3HABaTEJIbHBIMM, KOMMYHHUKAaTUBHBIMU UM  PEryJsTUBHBIMU
JNEUCTBUAMH.

Ilo3HaBaTe/IbHbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

1) 0a30Bble JJOrNYeCKHeE IeHCTBUS:

CaMoOCTOSITENIbHO  (OpPMyIHpOBaTH W aKTyaJU3UpoOBaTh  MpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeneNnsaTh LEIu JeATeIbHOCTH, 3aJlaBas MapaMeTpbl M KPUTEPUH HUX
JOCTHIKEHHUSI, COOTHOCUTB PE3YJIBTATHI ACSITEIBHOCTH C IOCTABICHHBIMU LIESIMU;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUU NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIICIIATh XAPAaKTEPHbIE NMPU3HAKW TOHATHI M YCTaHaBIIMBAaThb WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOLIME MOHITHS JIJIsl OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BBIOMpAaTh OCHOBAaHUA M KpPUTEpUM JJs KIacCU(PUKALUU BEIIECTB U
XAMHUYECKUX PEAKIIHI;

yCTaHaBIMBAaTh I[PUYMHHO-CICICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKHUE paCCYXKICHUsI (MHIYKTUBHBIE, JEAYKTUBHbBIE, IIO
AQHAJIOrUM), BBIABISITH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMS B paccMaTpUBAEMBbIX
SBJICHUSIX, (POPMYJIMPOBATh BHIBOJBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENH, TPEOOPa30BHIBATH MOJIEIbHBIE IPEACTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJJIEMEHTa, XUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakiuy — TMPU PElIeHUH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTHUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJCIIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEHIECTB U XUMHUYECKHUX
peaxkuuii;

dbopMyIHpOBATH 1IEH U 33/1a4U UCCIICIOBAHUS, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OPMYIHMPOBAaHHBIE BOIPOCH B KAadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJIETh HABBIKAMHU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W TPOBEJCHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAaOMIOJaTh 32 XOJI0M
mporiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupOBaTh
000011IeHHsT ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIICOBAHUS,
COCTaBJIATh 0OOCHOBAHHBINM OTYET O MPOEIaHHOM paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENICKOM ¢ MPOEKTHOMN
NESATENBHOCTH, MPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METO/IOB ITO3HAHMUSI.

3) pabora ¢ undpopmanueii:

OpUEHTUPOBATHCS B Pa3IUYHBIX HCTOYHUKAX uHbopMaIuu
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOIO COJEpKaHHUs, CIPABOYHbBIC
nocoOusi, pecypchl HTepHeTa), aHATM3UPOBAaTh HH(POPMAIIMIO PA3TUYHBIX BUJIOB
u ¢dopM TpeACTaBICHUS, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHATh Pa3IMYHbIE METOAbI MPU MOUCKE U
orbope wHbOpPMAIMK, HEOOXOAMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
onpenenEHHOro TUIa,

npUOOpETaTh OMBIT WCHOJIB30BaHUS HMH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMaJIbHYIO  GOpMYy  NIpEACTaBICHUS
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCIIOb30BaTh HAYYHBIM SI3bIK B KAyecTBE CpeACTBa mpu padore C
XUMUYECKON uHGpOpMaIMel: TPUMEHSATh MEXKIpeAMEeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CMMBOJMYCCKUE CPEACTBA HATTIAJIHOCTH.

KoMMyHUKAaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1elCTBHS:



3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYk Aa€MOU TEMBI B XOJI€ AUAJIOTA U/ WU
JUCKYCCHUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJBHO BBINIOJIHEHUS ITPEUIOKEHHON 3a1a4H;

BBICTYNaTh C NPE3EHTALMEN PE3YJbTAaTOB ITO3HABATEIBHOW ESITEIbHOCTH,
ITOJIyYEHHBIX CAMOCTOSITEJILHO WJIM COBMECTHO CO CBEPCTHUKAMMU ITPU BBIIOJIHEHUH
XUMUUYECKOTO IKCIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIEAOBAHUIO CBOMCTB
M3Y4aeMBbIX BEIIECTB, peaju3alu y9eOHOTO MPOeKTa, U (OPMYITHUPOBATH BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM IYTEM COTJIACOBAHUS IO3ULHUN B
x0J1e 00Cy X ICHHS 1 OOMEHA MHEHUSMH.

PeryisiTuBHBIC YHUBEpCAJbHbIC YUeOHbIC 1eiiCTBUA:

CaMOCTOSTENIbHO IIJIJAaHUPOBAaTh W OCYIIECTBIATH CBOK ITO3HABATCIBHYIO
JEATeIIbHOCTh, Ompeaeisas e€ Ienu M 3aJadd, KOHTPOJIUPOBaTh MU IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeIjaracMblii aJrOpUTM JACHCTBUH IpH
BBITIOJITHGHUH YYEOHBIX W HWCCIEAOBATEIbCKUX 3a7a4, BBIOMpaTh HamOoIee
3¢ (PEeKTUBHBIN CIIOCOO WX pelmIeHUsS C YYETOM ITOJYYCHHUS HOBBIX 3HAHHHA O
BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIIATH CAaMOKOHTPOJb JESATEIbHOCTH HA OCHOBE CaMOaHaiau3a H
CaMOOLIEHKH.

HPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIC pe3yNbTaThl OCBOCHUS MPOrPAMMBI 10 XUMHUH Ha YTIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeaHEro oOuiero oOpa3oBaHHs BKIIOYAIOT cHelU(pUYecKue
JUTsl y4eOHOro npeameTa « XUMUs HaydHbIe 3HAHUS, YMEHHS U CIIOCOOBI JEHCTBUN
M0 OCBOCHUIO, MHTEPIPETAIMU U TPEoOpa30BaAHUIO 3HAHUM, BHUJIBI JACATEILHOCTH
M0 TIONYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWU B PA3JIUYHBIX YUEOHBIX
CUTYaIIUsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
IporpaMMe II0 XHMHUU NPEAMETHBIE PE3YyJIbTAaThl MPEACTABICHBI 110 TOJaM
W3YUYCHHS.

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XuUMHS»
OTPaXaroT:

c(hOpPMUPOBAHHOCTh TMPEJCTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poju B 00€CleueHWU yCTOWYHUBOTO
pPa3BUTHUS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTMYECKON, SHEPIeTUUECKONU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUH MEIWIIMHBI, CO3JIaHMM HOBBIX MAaTEPHAJIOB,
HOBBIX HCTOYHHUKOB SHEPTHH, B oOecreyeHNn palMOHAILHOTO
PUPOIOIIOIH30BaHNsI, B (OPMHUPOBAHUM MHUPOBO33PEHUS W OOMICH KYyJIBTYpPHI
YeJoBeKa, a TaKXKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CpEIE;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUX  3HAHMH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS — XUMUUYECKUN DJIEMEHT, aTOM, SIAPO U IJICKTPOHHAs
oboyouka aroma, s-, p-, d-aToMHBIE OpOWTalM, OCHOBHOE W BO30YXKIEHHOE
COCTOSIHUS aToMma, TrulOpuau3alus aTOMHBIX OpOWUTaliel, HWOH, MOJIeKyJa,
BAJICHTHOCTb, AJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIpHAsl Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKeNeT, (PyHKIMOHAIbHAS
rpyIma, pajadkaid, CTPYKTypHble (opMyiasl (pa3BEpPHYThIE, COKpalIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHas W MPOCTPAaHCTBEHHas (Te€oMeTpuuecKas,
ONTHUYECKas), H30MEpbl, TOMOJIOTHYECKUW PsAJ, TOMOJIOTH, YTJEBOJOPOJIbI,
KHCJIOPOJI- U a30TCOJACPIKAINEe OPraHUYECKUE COCAUHEHUs], MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHUS, TEOPUH, 3aKOHBI
(mepuonuueckuii 3akoH J[. M. MeHnneneeBa, Teopusi CTPOCHHS OPTaHUYECKHUX
BeiiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpeBpallecHUs OHHEPrMH TMPU XUMHUYECKHUX PpEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUU, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMaHUS TPUUYMHHOCTU U CUCTEMHOCTH XMMHWYECKUX SIBIICHUM; MPEACTABICHUSA
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEePMOJMHAMUYECKUX W KHUHETHYECKHUX
3aKOHOMEPHOCTSAX MX MPOTEKAaHUs, O B3AMMHOM BJIMSTHUM aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MepHbI 3 dekTsl, opuentantsl I u Il pona);
(haKTOJIOTHYCCKHE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYyYeHHH M O€30macHOM
WCIIOJIb30BaHUN BAXKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
NEATEIbHOCTH  4YEJIOBEKA, OOIIMX  HAy4YHbIX  MNPUHLIUNAX  XUMHYECKOIO
MIPOM3BOJICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEDTH);

c(hOPMHUPOBAHHOCTh YMEHUU: BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSATHH,
YCTaHaBJIMBAaTh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOIIME MOHATHUS MPHU
ONMCAHUU COCTAaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHECHUN;

c(hOpMHUPOBAHHOCTh YMECHUM:

UCIIO0Ib30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OPTaHUIECKUX
BCIICCTB;

COCTaBJISITb YPABHEHUSI XMMUUYECKUX PEAKIIUM M PACKPBIBATh UX CYIIHOCTb:
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMl  TMOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO 0OajaHca »JTHUX peakIHWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



M3TOTABJIMBATh MOJIEIA MOJIEKYJI OPTaHUYECKUX BEMIECTB ISl WILTIOCTpAIluU
UX XMMHYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPHUHAJICKHOCTh U3YYCHHBIX
OpraHUYEeCKUX BEUIECTB MO HMX COCTaBy M CTPOEHUIO K ONpEAeIEHHOMY
KJacCy/Tpynmne COEIWHEHUH, JaBaTh MM Ha3BaHUA IO CHCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBoAuTh TpUBHATIBHBIE HA3BaHUS JI OTIEIbHBIX
NpeaCcTaBUTeNIe OPraHNYEeCKUX BEIIECTB (ITWUJICH, alleTWJICH, TOMYOJ, TIUIEPHH,
ATWJICHIJUKOIb, (EHON, (OpManbIerujl, aleTaabJIerul, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, CTEapUHOBAs, OJICHMHOBAs, TAJIbBMUTHHOBAS KUCIOTHI,
TJIMIIWH, aJaHuH, MaJlbTo3a, (PpyKTO3a, aHWJINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOPMHUPOBAHHOCTh YMEHHUS OMNPEAENsATh BHUJ XHWMHUYECKOW CBS3U B
OpPraHMYECKUX COCOUHEHMsIX (KOBaJCHTHAas WM HOHHAas CBs3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

cOPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TOJOXKECHHUSI TEOPHH CTPOCHUS
opranundeckux Bemects A. M. bytnepoBa /st 00bSICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOECHUS;

chOpPMUPOBAHHOCTh ~ YMEHHHM  XapaKTepH30BaThb  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB: AJKAaHOB, IIUKIOAIKAHOB, aJIKEHOB, aTKaHCHOB,
QJIKWHOB, apOMAaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJETH/IOB, KETOHOB,
KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOKHBIX 3(UPOB, KUPOB, HUITPOCOSAMHEHUIA U
aMUHOB, aMHUHOKHUCJIOT, OEJKOB, yTJEBOJOB (MOHO-, JM- W TOJIUCAXAPHUJIOB),
WILTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXKAY HHMH  ypaBHEHUSMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHA C WCIOJB30BAHUEM CTPYKTYPHBIX
dopmy;

c(hOPMHUPOBAHHOCTh yMEHHUS TMOATBEPKIATh Ha KOHKPETHBIX MPHUMEpPax
XapaKkTep 3aBUCUMOCTU PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KPaTHOCTH U TUIIA KOBAJICHTHOH CBS3U (G- U T-CBSI3U), B3aUMHOTO BIUSHUS aTOMOB
U TPy aTOMOB B MOJIEKYJIAX;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIIEBOJAOPOTHOTO
CeIpbsi  (HeTh, NPHUPOIAHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKu U
PaKTHYECKOEe MPUMEHEHHUE MPOAYKTOB MepepadboTKu;

c(hOpMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHUI O €CTECTBEHHO-HAayYHBIX
METOJaX TO3HAHMs — HAOIIOJICHUHU, U3MEPEHUH, MOJICIHUPOBAHIH, IKCIIEPUMEHTE
(pea’TbHOM M MBICJIEHHOM) U YMEHUS IPUMEHSTH 9TH 3HAHUS,

c(hOpMHUPOBAHHOCTH YMEHHS PUMEHSATH OCHOBHBIC orepanuu
MBICTUTEILHON JEATCIbHOCTH — aHaJdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3alINIO, BBIABICHUE MPUYMHHO-CIEICTBEHHBIX CBA3EH — I M3y4YCHUS
CBOMCTB BEILIECTB U XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUI: BBHISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSMU U TIPEJCTABICHUSIMU APYTUX E€CTECTBCHHO-HAYYHBIX MPEIMETOB JIA
0oJiee OCO3HAaHHOTO TMOHMMAaHUS CYIIHOCTH MAaTE€pUaJbHOrO EAMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHUS IO OPraHMYECKONW XUMHH ISl OOBSICHEHUS WU
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

chOpPMHUPOBAHHOCTh YMEHHMH: TIPOBOJUTH PacuéTbl 10 XHUMHYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMil C UCIOIb30BaHUEM (PU3UUYECKUX
BEeMMYMH (Macca, O00BEM Ta30B, KOJMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUEThl MO HAXOXKJICHUID XUMHUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XHMUYECKHX 3JIEMEHTOB,
POJIyKTaM CropaHusl, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUI: TIPOTHO3UPOBATH, AHATTU3UPOBATH U OIICHUBATh
C TMO3ULMKA  DKOJOTHYecKOW  O€30IacHOCTH  MOCIEACTBUS  OBITOBOH U
IIPOM3BOJICTBEHHON JCATEILHOCTH 4YeJOBEKa, CBS3aHHOW C IepepadOTKOM
BEIIIECTB, UCIIOJIb30BATh MOJYUYCHHBIC 3HAHUS JIsI IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIHsSIX, CBI3aHHBIX C XUMUEH;

c(hOpPMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITEIBHO IIJIAHUPOBATH M IIPOBOJUTH
XUMUYECKUN DKCIEPUMEHT (MOJIYyUYeHHE U U3YUYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKUMU YTJIEBOJOPOJOB pPA3JIMYHBIX KJIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a/lady MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOIIOJCHUEM MPaBHII
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1a0OpAaTOpPHBIM 00OPYIOBAaHUEM,
dbopMyIMpoBaTh IIEb HWCCJIEAOBAHMS, WPEACTABIATh B pa3nudHoil  (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATh UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUM:

coOJIroAaTh MpaBUjIa SKOJOTHYECKH 11€JIECO00Pa3HOT0 MOBEICHHUS B OBITY U
TPYJOBOU JEATEIIBHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH
MIPUPOIHOM CpPe/ibl U JOCTHKEHUSA €€ YCTOMYMBOrO pa3BUTHUS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOIO JCHCTBUSI Ha >KUBBIE OPraHU3MBI
ONpeaCIEHHBIX OPraHUYECKUX BEIIECTB, MOHKMMas cMbIca nokaszarens [T/1K;

aHaJM3UPOBaTh 1€JIECO00Pa3HOCTh MPUMEHEHHS] OPraHUYECKUX BEIIECTB B
MIPOMBIIIVICHHOCTH U B OBITY C TOYKHU 3pEHHUS COOTHOIIECHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIIECTBISATH IEJICHANPABICHHBIM TMOUCK
XUMHYECKON HH(POpMAIMKU B pa3IMYHBIX UCTOYHUKAX (HaydYHas U y4eOHO-Hay4YHas
JUTepaTypa, CpeicTBa MaccoBoil nHopmanuu, IHTepHeT U apyrue), KpUTUYECKU
aHATM3UPOBATh XUMHUYECKYI0 HH(OpMaInio, mepepadaTriBaTh €€ U UCIOIH30BAThH

B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.
11 KJIACC



[IpeameTHbIe pe3ynbTaThl OCBOEHHUA Kypca «OOmIass u HeopraHUYecKas
XUMUS OTPakaroT:

c(OpPMHUPOBAHHOCTh TPEJCTABICHUN: O MaTepUaTbLHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUM NPUPOJBI, O MECTE€ U 3HAYCHUH
XUMUU B CHCTEME €CTECTBCHHBIX HAyK W €€ poju B 00€CIEeUeHWU yCTOWYHUBOTO
pPa3BUTHS, B PEIICHUH MPOOJEM 3KOJOTMYECKOW, PHEPreTUUYECKON W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHATOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUH PAIMOHAIBHOIO MPHUPOAOINOIH30BaHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJOBEKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3J0POBBIO M MPUPOIHOU

cpene;
BJIaJICHUE CUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAralolIMe MOHATUS — XUMHUYECKHM DJJIEMEHT, aToM, SIpO aroMma,

U30TOTIBI, YJICKTPOHHASI 000JI0YKA aToMa, S-, P-, d-aToOMHBIE OpOUTaTN, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TUOpHAW3alMs aTOMHBIX OpOUTalield, WOH,
MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIIATENIBHOCTh, CTENEHb  OKHUCJIECHUS,
XUMUYecKass CBsA3b (KOBAJIGHTHAas, WOHHAs, MeTauInyeckas, BOIOPOIHAs),
KpUCTAJIJIMYECKasl pelI€TKa, XHUMHUYECKas peakius, pacTBOpP, AIEKTPOJIUTHI,
HEAJIEKTPOIUTHI, DJEKTPOJUTHYECKAss JUCCOLUMALMS, CTENEeHb JAUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIIOBON 3 dekT
XUMHUYECKON peaKkuu, CKOPOCTh XUMUYECKON PEeaKlMi, XUMHUUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AIEKTPOJUTUYECKON TUCCOLMAINU, TMEPUOAUICCKUM
3akoH .M. MenneneeBa, 3aK0OH COXpaHEHUSI MAaCChl BELIECTB, 3a4KOH COXPAaHEHUS U
MpEBpaIIECHUs] SHEPTUU MPU XUMHUYECKUX PEAKIIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JIiekKalue B OCHOBE TOHHMAaHUS
OPUYMHHOCTA W CHUCTEMHOCTHM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
NPEACTABICHUSI O CTPOCHUWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJISIDHOM  YPOBHSIX; TMPEJACTABICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peakuui, TEPMOJMHAMUYECKMX M  KHHETHYECKHMX 3aKOHOMEPHOCTAX  MX
MPOTEKaHMs, 0 XUMUYECKOM DPaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(akToIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYECHUU U O€30MacHOM
UCIIOJb30BaHUN BaKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NESTENbHOCTH  YeJOBEeKa, OOMUX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(OpPMHUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSATHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCMOJb30BATh COOTBETCTBYIONIUE MOHATUS MPU
OMMCAaHUH HEOPTAaHWYECKUX BEUIECTB U MX MPEBPAILCHHUII;



c(hOpPMHUPOBAHHOCTh yYMEHHUSI HMCIOJIb30BaTh XUMHUYECKYI) CHUMBOJIUKY JIJIS
coctaBieHusi (OpPMyJ BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cucrematnueckyto HoMeHkIaTypy (IUPAC) u TpuBUanbHble HA3BAHUS OTAEIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUSI OTIPEACIISATH BAIEGHTHOCTh M CTEIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XMMHUYECKOU CBs3U (KOBaJEHTHA,
WOHHAs, MeTaJJIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW pemETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMUPOBAHHOCTbh YMEHHUS OOBSCHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJIa XMMHYECKOW CBSI3M W THUNA KPUCTAUIMYECKOW PpEIIETKH, OOMEHHBIM U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H;

cOpPMUPOBAHHOCTh ~ YMEHHMI:  KJIaccU(UUUPOBATh:  HEOPraHUYECKUE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKI[MH IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBYy pearupyroliux BELIECTB, TEIUIOBOMY 3(PQEKTy peakinu, U3MEHEHUIO
CTENEHEH OKHUCICHHUSI BJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aropa u
JpyTHE); CAMOCTOATEIHHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS KiIacCU(UKALIUN
M3Y4aeMbIX BEILIECTB U XUMUYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUIECKOTO 3aKoHa /.
N. MeHnneneeBa U IEMOHCTPUPOBATH €TI0 CUCTEMATUZUPYIOIIYIO, 00bSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIIUH;

c(hOPMHUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XUMHYECKHUX OJJIEMEHTOB IIEPBOrO—YETBEPTOrO NEPHUOIOB
[lepnognueckont  cucrembr  J.MI.  MenneneeBa, uCHonb3yss  MOHATHUA
«QHEPreTHUUECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKUE COCTOSHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH WM3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coequHeHMd 1o rnepuogam u rpymmnam  [lepuoamueckon cucremsr J[. .
MeHnneneeBa, Bal€HTHbIE BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX JJIEKTPOHHBIX 000JI0YEK;

chOpMHUPOBAHHOCTh YMEHHMH: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XUMHAYECKHME  CBOMCTBA  BEHIECTB  pPA3JIMYHBIX  KJIACCOB,  IIOATBEPKIATH
CYIIECTBOBAHUE TEHETUYECKOW CBS3U MEXKIYy HEOPraHMYECKUMH BEIIECTBAMHU C
MIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIIUM;

c(OpMHUPOBAHHOCTb YMEHHUS pacKpbIBaTh CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMl  IMOCPEACTBOM  COCTABJICHUS
3JIGKTPOHHOTO 0ajaHca JTUX pEaKIHil; peakuuid HOHHOrO OOMEHa MyTEM
COCTaBJICHUsSI MX IIOJHBIX M COKpAIIEHHBIX HWOHHBIX YPaBHEHUW; pEaKUun
TUIPOJIN3a; peakuil KoMIUIeKcooOpa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB
[IMHKA U aJTIOMUHUSA);



c(OPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUUYECKUX PEAKIUA C y4ETOM HUX DIHEPreTHUECKUX XAPAKTEPUCTUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHUMHYECKOW pEeaKlUUh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TaKXKe XapakTep CMEUIEHUS! XUMUYECKOTO PAaBHOBECHSI IO BIUSIHUEM
BHEIIHUX Bo3AeicTBuil (mpuHuun Jle [llarense);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XHUMHUYECKHE PEaKIUH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO TMOJYyYEHHsSI CEpHOM KHCIOThI, aMMHUAKa,
oOlue HayyHble NPUHIMIB XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUS HEOPTAaHUYECKUX BEIIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHs COOTHOLIEHUS PUCK-T10JIb3a;

c()OPMHUPOBAHHOCTh BIJIAJICHUS CUCTEMOM 3HAHMM O METOAAX HAYYHOIrO
MO3HAHUA SBJICHUM TPUPOABI — HAOIIO/IEHWe, HW3MEpPEeHHEe, MOJCIUPOBAHUE,
SKCIEPUMEHT (peajbHbI U MBICIICHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
YMEHHUSI IPUMEHSThH 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEI0BAaHUU BEIIECTB
U IS OOBSCHEHHS XUMHUYECKMX SIBJICHUH, HMMEIOIMMX MECTO B TMPHUPOJE,
MPaKTUYECKOMN JAESTEIbHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHHMSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MNOHSATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJ1ee 0OCO3HAHHOTO MOHUMAHUS MaTePUATBLHOTO €IMHCTBA MUPA;

c()OPMUPOBAHHOCTh YMEHHUS NPOBOAUTH PACUYETHI: C MCIOJb30BAaHUEM
MOHSATUM «MacCoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPAIUS»;
Macchl BeUIeCTBa WM 00BbEMA rasza 1o M3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO W3 YyUYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3ddexra
peaklMK; 3HA4Y€HHUs] BOJOPOJHOrO TMOKAa3aTesis PACTBOPOB KUCIOT M LIEIOYEH C
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMMYECTBA BEIIECTBA)
IPOJYKTa PEAKIUHU, €CId OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJE PacTBOpa C
onpeZIeIEHHOM MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA WJIM JAaHO B HU30BITKE
(MMeeT TpHUMeCcH); JOJM BbIXOJA MPOJIYKTa peakiuu; OObEMHBIX OTHOUIEHUMN
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUMN: CAMOCTOSITENIbHO IJIAHUPOBATh M MPOBOAUTH
XUMUYECKUN  JKCIEpPUMEHT  (IIPOBEAEHHE  peakuuid  HOHHOro  OOMeEHa,
MOATBEPKACHUE KAUECTBEHHOI'O COCTAaBA HEOPTaHUYECKHUX BEILIECTB, ONPEIAECICHUE
Cpelbl pacTBOPOB BEIIECTB C IMOMOIIbIO HWHAMKATOPOB, H3YUYEHUE BIUSHUSA
pasnUYHBIX  (PAKTOPOB HA CKOPOCTh XHMHUYECKOM  pEaKIUu, pPEIICHHE
AKCIIEpUMEHTANbHBIX 3a7ad 1o TemaM «Mertammeyy u  «Hemeramne») ¢
coOroicHUEeM IpaBuil 0€301aCHOr0 OOpaIleHUs C BELECTBAMHU M JIaDOpaTOPHBIM
obopynoBanueM, GOpPMYJIHpPOBATH 1€JIb  UCCIEAOBAHUS, TMPEACTaBIATh B
paznuyHOi (opMe pe3yJbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh W OIEHWBATH MX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHUI: COOIIOIATh IMPaBHUIIa TOJI30BAHUSA XUMHUYECKOM
nocyaol W jabopaTopHbIM 00OpyJOBaHHMEM, oOOpalleHusl C BeEIIeCTBaMH B
COOTBETCTBHUH C WHCTPYKIIUSMU TIO BBITTOJIHCHHUIO JIA0OPATOPHBIX XUMHUUYECKHX
OTBITOB, JKOJOTUYECKH 11eJ1IeCO00pa3HOTO TMOBEACHUS B OBITY W TPYJIOBOH
JEATEeNIbHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3/I0POBbSI, OKPYKAIOIIEH MPUPOTHOU
cpeabl W JOCTHXKEHUS €€ YCTOMYMBOTO pa3BUTHA, OCO3HABaTh OIMACHOCTH
TOKCHUYECKOI'O JIEUCTBUSI HA KUBBIC OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHKMMAas cMbIc nokaszarens [1/1K;

c(hOPMUPOBAHHOCTh YMEHUM: OCYIIECTBISATH IEJICHANPABICHHBIM TMOUCK
XUMHUYECKON HH(POpMAIMK B pa3IMYHBIX UCTOYHHKAX (Hay4YHAs U y4eOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoil nHGopmanuu, IHTepHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUYCCKYI0 MH(OPMAIIHIO, ITepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a1auei.
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' YIJIEBOIOPOIOB https://m.edso00.ru/d69d{650
Hroro no pazaeny 35
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Paznen 3. Kuciopoacoaepskamue oprannieckue coeJuHHeHUs

bu6mmoreka [JOK

3.1 Crpret. Deron 1 ! https://m.edsoo0.ru/d69df650

KapOonunbHbie cOeAMHEHUS:

39 aJbJCTUIBI K KETOHBI. 71 1 bubmuoreka [JOK
' Kap6oHOBBIE KHCIIOTHI. https://m.eds00.ru/d69df650
Croxuble 3¢upsl. Kupsl
bu6mmoreka [{OK
33 0% 9 1
HICBOSL https://m.edsoo0.ru/d69df650
Hroro no pasaeny 41

Pasnen 4. A3oTcoaepikaiine opraHudecKkue coenHeHus

41 AMUHBI. AMMHOKHUCIIOTHI. 12 1 ) bu6mmoreka [IOK
' Benku https://m.eds00.ru/d69df650
Uroro no pazaeny 12

Paspnen 5. BeicOKOMOJIEKY ASIPHbIE COCIHHEHUS

51 BricokoMonexysipabie 6 | bubnmoreka [JOK
' COCTMHCHUS https://m.edso00.ru/d69df650
Hroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB 102 3 6
[10 TTPOI'PAMME
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11 KITACC

KosmnuecTBo yacos DJIEKTPOHHbIE
HaumeHoBaHnue
Ne (uu¢ppossbIe)
pa3aenoB U TeM KonTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckne 0CHOBbI XUMUM
Crpoenue atoma.
[Tepuoanueckuii
3aKOH U Eub 1OK
nOIMOTEKA
1.1 [Tepuoanuecka 9
proHHecKas https://m.edsoo.ru/2dd57f24
CHUCTeMa XUMMHUYECKUX
anemeHToB /1. W.
Menneneera
CtpoeHue BelecTBa.
1.2 leor006 a31]j1f3 11 1 bubmorexa HOK
' P https://m.edsoo.ru/2dd57£24
BEILIECTB
13 XuMHUUYECKHE 19 1 3 bubmorexa [JOK
' peaxImn https://m.edsoo.ru/2dd57£24
Hroro no paszneny 39
Paznen 2. Heopranuueckasi xumusi
bubmoreka [JOK
2.1 H 31 1 3
CMETAILITH https://m.edsoo.ru/2dd57124
but6mmoreka [{TOK
2.2 M 23 1 2
CTaiIbt https://m.edsoo.ru/2dd57124
Hroro no pazaeny 54

Pa3pen 3. XuMus u :Ku3HbL
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MeToapl mO3HAaHUA B

bu6mmorexa [{OK

N . X
3 RUMITH. AHMITH ? https://m.edsoo.ru/2dd57124
)KU3Hb
Hroro no pazaeny 9
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO YacoB
Ne Mara JJIeKTPOHHBIE HU(PPOBBIE
Tema ypoka Konrtpoabnblie | IlpakTuueckue
n/n Bceero U3ydeHus o0pa3oBaTejibHbIE PeCypPChI
padoTbl padoThI
[Ipenmer u 3HaueHKE
OpraHUYeCcKON XUMHH, Eus 10K
HOJIMOTEKA
1 1 2.09.2024
HPE/AICTABICHHE O 02.09.2024 |} tps://m.edsoo.ru/3686¢6f5
MHOT'000pa3uu OPraHUIECKUX
COCIUHCHUI
DIEKTPOHHOE CTPOCHUE aTOMa
yriiepoia (OCHOBHOE H
R bubmuorexa [{OK
2 S . 1 04.09.2024
BOSOYAICHHOE COCTOAHN) ? https://m.edsoo.ru/Oce6fd4c
BanenTHbsie BO3MOXKHOCTH
aToma yriepoja
XuMuyeckas CBI3b B
OpraHUYECKUX COCIMHEHHUSIX. Bu6 110K
HOJIHMOTEKA
3 M 1 .09.
exaHI/I3MHv06pa3OBaHI/IH 04.09.2024 hitps://m.cdsoo.rw/8d395¢8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
paspbiBa CBsI3ei
Teopus crpoenus Eub 11OK
HOJIMOTEKA
4 i A. 1 .09.2024
OPTAHMHCCKIX COC/IMHCHIHT 09.09.20 https://m.edso00.ru/9e¢595¢cb8
M. bytneposa
Bupl uzomepunu:
CTPYKTYpHas,
b K
5 MPOCTPAHCTBEHHAS. 1 11.09.2024 nomotexa O

DneKTpoHHBIE YPPEKTH B
MOJICKYJIaX OpTaHUYCCKUX

https://m.edsoo.ru/b0e61661
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COCTUHEHUN

IIpencrasnenue o
KJaccu(uKanuu u

6 CUCTEMAaTUYECKast 11.09.2024 buommorexa OK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpraHUYECKUX BEUIECTB
K .

. naccnqualim peakuuii B 16.09.2024 bu6mmoreka [JOK
OPraHUYECKOW XUMHUH https://m.edsoo.ru/bas706aa
C

2 HCTEMATHU3AIUS I/Iv 18.09.2024 bubnuorexa [JOK
0000111eHHE 3HAHUHA I10 TEME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKU I
psia, obmas popmyia,

9 HOMEHKJIaTypa U U30MEPH, 18.09.2024 bu6nuorexa [IOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI
DOu3nvecKre U XUMUIECKHUE bubnuoteka [JOK

10 .09.

CBOICTBA aJIKaHOB 23.09.2024 https://m.edsoo.ru/3137711¢
Haxoxnenne aikaHoB B

1 npupoze. CriocoObl 75.09.2024 bubnuorexa LIOK
IIOJIyY€HHS U IPUMEHEHHE https://m.edsoo.ru/259b0a5b
aJIKaHOB
[{ukmoankaHbl: 00IIast

12 ¢dbopMyna, HOMEHKIIaTypa U 75.09.2024 bu6munorexa LIOK

HU30MEpus, 0COOEHHOCTH
CTPOCHUA U XUMHUUYCCKHUX

https://m.edsoo.ru/156730d2
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CBOICTB, CITIOCOOBI MOTyYEHUS
Y IpUMEHEHNE

Pemenne pacuéTHbIX 3a7a4 Ha
ONpeIeICHUE MOJIEKYIIIPHOM
(hopMyJTbI OPraHNYECKOTO

bubnmnorexa LIOK

1 .09.
3 BEILECTBA I10 MACCOBBIM J0JISIM 30.09.2024 hitps://m_edsoo rw/bf84dSeb
aTOMOB 3JIEMEHTOB, BXOJISIIIIUX
B ero cocras. CuctemMaTu3amus
1 00001IIeHNE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTUYECKHI
psia, obmas popmyna,
OMEHKJIATypa, JJIEKTPOHHOE
14 HOMEHKJIaTypa, 3JEKTPOHHOE U 02.10.2004 bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOECHUE https://m.edsoo.ru/273b0ale
Mouiekya. CTpyKTypHas U
LAC-TPaHC-U30MEPHS AIIKEHOB
duznyueckne 1 XUMHIECKHE BuG 10K
noIoTeKa
1 i T .10.
5 CBOMCTBA ajnkeHOB. [IpaBuiio 02.10.2024 hitps://m.edsoo /2 1069ced
MapkoBHHKOBA
CriocoOsl nostyue
16 i bl ITOJIYYE€HHUS U 07.10.2024 Bubmuoreka [JOK
IIPUMEHEHUE AJIKEHOB https://m.edsoo.ru/665dc058
[TpakTrueckas padorta Ne 1 o Bu6 110K
noIMoTeKa
17 teme "l[lonyuyenue aTHIIeHa U 09.10.2024
Y ¢ https://m.eds00.1ru/0941eed8
M3y4YEHHE ero CBOKCTB
Pemenue pacuéTHbIX 3a7a4 Ha
ONpeJIETICHUE MOJIE oM
13 MIpeACIICHNE MOJIEKYIISIPHON 09.10.2024 bubmmoreka [JOK
(hOopMyJIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BeIlleCTBa
19 AnKaMeHBI: CONPSIKEHHBIE, bubnuoreka [JOK



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

HU30JIMPOBAHHEIC,

. 14.10.2024

KYMYIHPOBATHRE 0.20 https://m.edsoo.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOIO
CTPOECHHUS

20 XI/IMI/I‘IGNCKI/IG CBOMCTBA 16.10.2024 bubmuorexa [JOK
COIPSKEHHBIX JUCHOB https://m.edsoo.ru/e561253d
C 0

)1 1IOCOOBI MOJIy4YEeHUS U 16.10.2024 bu6nunorexa IIOK
IIPUMEHEHHE aIKATUECHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHUI
psia, obmast popmyna,

” HOMEHKJIATypa, JIEKTPOHHOE U 21.10.2024 bu6muoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68bbcc4c
MOJIEKYJI, (PU3UIECKHe
CBOMCTBA
XUMHUECKUE CBOMCTBA bubnuotexa [JOK

23 .10.
aJIKUHOB 23.10.2024 https://m.edso00.ru/23493a93

24 KaIIfTCTBeHHBIe peakuuu Ha 73.10.2024 Bbubnuoreka [IOK
TPOHUHYIO CBA3b https://m.edsoo.ru/7b1c48da

)5 CriocoOsl MosTy4eHus u 04.11.2004 bubnuorexa [JOK
MPUMEHEHNE ATKHHOB https://m.edsoo.ru/a6f9alea
Pewenne 3amau: pac4€rsl 1o BuG 110K

nOIMoTEeKa

26 i A1.

YPABHCHHIO XUMHICCKON 06.11.2024 https://m.edsoo.ru/5db8e526
peakiumn

27 CucremaTtuzanus u
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000011IeHNE 3HAHUHA I10 TEME

06.11.2024

ApEHBI: TOMOJIOTUYECKUUN DS,
obmas ¢popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE

but6mmoreka [IOK

28 11.11.2024
1 HPOCTPAHCIBEHIHOS 0 https://m.edsoo.ru/a92a7094

CTPOCHHE MOJICKYJ O€H30J1a U
TOJIyOJ1a, UX (PU3NYECKUE
CBOICTBa
X €CKHE CBOMCTBA

79 MMHUYECKHE CBOMCTB 13.11.2004 bubmmoreka [JOK
ApPEHOB: PEAKIINY 3aMEIIECHUS https://m.edsoo.ru/a44alacd
XUMHUYECKHE CBOMCTBA

30 apEHOB: pEaKL U 13.11.2024 bubnuorexa [JOK
MPUCOEAUHEHUS, OKUCIIEHUE https://m.edsoo.ru/a44alaec4
TOMOJIOTOB O€H301a
Oco0EHHOCTH XUMUYECKUX b K

31 3 18.112004 | Dromaorera IO
CBOMCTB CTHUPOJIA https://m.edsoo.ru/d5018a54
Pemenne pacu€THbIX 3a1a4 HA
ONpEACIICHUE MOJIEKYJIISIPHOM

3 pen yIp 20.11.2004 bu6mmoreka [JOK
(hOpMyIIBI OPraHUYECKOTO https://m.edsoo.ru/53461a2c¢
BeILIECTBA
CriocoOsl oNTy4eHus u

33 Y 20112024 | PrOmoTera HOK
IIPUMEHEHUE APEHOB https://m.edso0o.ru/6£717d09
I'eneTndeckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIacCaMU 25.11.2024

yIJIEBOJJOPO/IOB
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35

Pacuétel mo ypaBHEHUAM
XUMHUYECKUX PEAKIUH.
CucremaTtuzanus u
000011IeHIEe 3HAHMIA 110 TeMe

27.11.2024

36

[Ipuponnsrii ras. [lomyTHeie
HE(TSHBIE ra3bl

27.11.2024

37

KameHHbI# yronb u npoyKThl
ero nepepaboTKu

02.12.2024

bu6mmoreka [IOK
https://m.eds00.1ru/69b3398b

38

Hed1p 1 ciocoOsI e€
nepepabotku. [Ipumenenue
NPOJYKTOB MEPEPadOTKH
HetH

04.12.2024

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

39

I'enernueckas cBs3b MEKIY
Ppa3IUYHBIMU KJIacCaMuU
YIJIEBOJOPOIOB

04.12.2024

40

["anoreHonpou3BOIHBIE
YIJIEBOJOPOJIOB: JICKTPOHHOE
CTPOCHUE; PEaKITHH
3aMEIICHHUS TAIOTeHA

09.12.2024

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

41

JeicTBue memouei Ha
raJIOT€HIIPOU3BO/IHBIC.
BzanmopeticTBre
IUTajJoreHaaKaHOB C MAarHUEM
H IIUHKOM

11.12.2024

42

CucreMaruzanus u
000011IIeHNE 3HAHUH 110
pazneny "YrieBonopoasr"

11.12.2024

bubmmnorexa LIOK
https://m.edsoo.ru/20e89{22
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43

KonTponbhas pabota no teme

16.12.2024

but6mmoreka [IOK

"Yraesonopoas" https://m.eds00.ru/95¢9¢298
[IpenenvHBIE OTHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHH Psif,
oOmrast popmysa, cTpoeHue
44 MOIJII-ICK ﬁ Enge mp 18.12.2024 | DHomoreta LOK
Y pHs, o https://m.edsoo.ru/df04c5¢cd
HOMEHKJIATypa,
knaccudukanus, pusnyeckue
CBOICTBa
XHUMHUYECKUE CBOMCTBA Bu6 LIOK
noInoTeKA
4 2.
5 MpEIEIbHBIX OJJHOATOMHBIX 18.12.2024 htps://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0pl nosty4eHus u BuG 110K
nonMoTeKa
46 23.12.2024
TPHMCHCHHE OAHOATOMHEIX https://m.eds00.ru/484100000000000
CIIUPTOB
ITpocteie 3¢upsr:
HOMEHKJIaTypa U U30MEepHs, buo OK
47 P P 25122004 | PrOmOTER LI
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2¢788b2
XUMHUYECKHX CBOMCTB
MHOroaToMHbIE€ CITUPTHI:
3TUJICHTJIUKOJb U TIULIEPUH, b K
48 Hep 25.12.2024 | PrOMmoTEKE O
X QU3NYECKUE U XUMHUECKUE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl MosTy4eHus u Bu6 110K
nOJIMOTEeKA
49 €HEHHE MHOT0aTo 13.01.2025
TPHMCHEHHE MHOTOITOMHBIX https://m.edsoo.ru/d12e567d
CIIUPTOB
50 @DeHOJI: CTPOEHUE MOJIEKYJIBI, bubmmoreka [JOK
(bu3MYecKue CBOMCTBRA. 15.01.2025 | https://m.edsoo.ru/2ce726f8
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TokcuyHOCTH hpeHoIa

51

XMMHUYECKHE CBOVCTBA

15.01.2025

but6mmoreka [IOK

denona https://m.edsoo.ru/037ca5{9

5 Crioco0bl osTydeHus 1 20.01.2025 bubmmoreka [JOK
npuMeHeHne GpeHona https://m.edsoo.ru/c77ddf4c
[TpakTuueckas pabora No 2.

53 Pemrenne skcnepuMeHTAIBHBIX 2 01.2025 bu6mmoreka [JOK
3amad o teme "CriupThl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremaruzanus I/i 2 01.2025 bu6mmoreka [JOK
0000111eHIe 3HaHUI 110 TeMe https://m.edso0.ru/1810cb9b
Anpaeruipl ¥ KETOHBI:

ANEKTPOHHOE CTPOCHHE

55 KapOOHUJILHOU TPYTIIbL; 27.01.2025 bubnuotexa [JOK
TOMOJIOTUYECKHE PSJIBI, 00TIIast https://m.edsoo.ru/b139beaa
dbopMyita, n3oMepus u
HOMEHKJIATypa
AJBIETUABI U KETOHBI: Bu6 LIOK

. . noIMoTeKA

56 ¢du3nvecknue CBONCTBA, 29.01.2025 hitps://m.edsoo.ru/c887425¢
peaKkuy IpUCcOoeTUHEHUS
Peakuuu oxuciienus u Bu6 LIOK

noInoTeKa

57 29.01.2025
KATACCTBEHHBIC peaKtiim https://m.edsoo.ru/a393baa9
aJbJIETHJIOB 1 KETOHOB

58 Crioco0bl osTyyeHust 03.02.2025 bubnmnorexa [JOK

aAJIbACTUI0B U KETOHOB

https://m.edsoo.ru/520d1c51
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OMHOOCHOBHBIE TIPE/ICITbHBIC
KapOOHOBBIE KHCJIOTHI,

bubmunoreka LIOK

59 05.02.2025
0COOEHHOCTH CTPOCHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYJI
N3omepusa u HOMEHKIIaTypa
bubnmnorexa LIOK
60 KapOOHOBBIX KI/ICjIOT, ux 05.02.2025 hitps://m_edsoo.r/700cc87h
(dusnueckue cBoicTBa
XHUMUYECKUE CBOMCTBA Bu6 LIOK
nonInoTeKa
61 MpeEIbHBIX OJJTHOOCHOBHBIX 10.02.2025 hitps://m.edsoo. /40666069
KapOOHOBBIX KHUCIOT
OcoOeHHOCTH CBOMCTB
2 MYPaBbUHOHN KUCIIOTBHI. 12.02.2025 bu6nuorexa [IOK
MHoroo0pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
OcoOeHHOCTH CBOUCTB:
HeMnpeIeIbHbIX U
apoMaTHYeCcKUX KapOOHOBBIX, BuG LIOK
noIMoTeKa
63 0 12.02.202
FIMKAPOOHOBBIX, 022025 https://m.edso0.ru/83a08773
TUJIPOKCUKAPOOHOBBIX KUCIIOT.
[IpencraBuTeny BhICIIUX
KapOOHOBBIX KHUCJIOT
IT
64 OHSITHE O MPOU3BOIHBIX 17.02.2025 bubnmnorexa [JOK
KapOOHOBBIX KHUCJIOT https://m.edsoo.ru/0d162d9d
CriocoOsl MosTy4eHus u Bu6 1IOK
noIMoTeKa
65 0 19.02.202
MPHMEHCHHE KapOOHOBRIX 9:02.2025 https://m.edsoo.ru/7¢065¢9d
KHUCJIOT
66 Crnoxubie 3¢upsbl: bubmmoreka [JOK
TOMOJIOTUYECKHM Psifl, o01as 19.02.2025 | https://m.edsoo.ru/adfffe6d
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dhopmyna, nzomMepus u
HOMEHKJIaTypa

67

dusznuecKkue U XUMUYECKHE
cBoOMCTBa A3(HUpPOB

24.02.2025

but6mmoreka [IOK
https://m.edsoo.ru/ad6b94b2

68

Pemenne pac4€THbIX 3a1a4: 110
YPAaBHEHUIO XUMUYECKON
peakuuu, Ha ONpeeIIeHNue
MOJIEKYJIIPHOM (hopMyJIbI
OpPraHUYECKOTO BEIIECTBA

26.02.2025

69

[TpakTrueckas padota Ne 3.
Pemenne skcriepuMeHTaNIbHBIX
3ana4 no reme "KapOoHOBbIE
KHUCHOTHL. CloXKHBIE HPUPHT"

26.02.2025

bu6moreka [JOK
https://m.edsoo.ru/486671fb

70

XKupsl: ctpoenue, pusnueckue
Y XMMUYECKHE CBOKCTBA
(rugponus)

03.03.2025

bubmunoreka LIOK
https://m.edsoo.ru/al9c¢5b98

71

Oco0OeHHOCTH CBOICTB KUPOB,
CoZIepIKaIlIX OCTATKU
HCIIPCACIILHBIX KUPHBIX
KUCH0T. JKupsl B mpupoje

05.03.2025

bubnmnorexa LIOK
https://m.edsoo.ru/b0331922

72

MpEI1a KaK COU BBICIINX
KapOOHOBBIX KUCIIOT, UX
moromiee nericteue. [lonsarue o
CHHTETHYECKHUX MOIOIINX
cpenctBax (CMC)

05.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/3¢566565

73

I'eneTnueckas cBs3b
YTIIEBOJOPOIOB U
KHCIIOPOJICOACPIKAIINX

10.03.2025

bu6mmoreka [IOK
https://m.eds00.ru/56790c96
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OpPraHN4€CKuUX BEIIECCTB

Pacuérsl o ypaBHEHUAM

74 . 12.03.2025
XUMHUYECKUX peaKIui

75 CucreMaru3amnus I/IU 12.03.2025 bubmuorexa [{OK
000011IEHHE 3HAHUHN 110 TEME https://m.edsoo.ru/f8eaf2eb
OO6m1as xapakTepucTuKa

76 YIJIEBOJIOB U KiaccupUKaIus 17.03.2025 bu6mmoreka [JOK
YTJIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJTHCaXapHu/Ibl)

Monocaxapupl: (U3NIECKUE
77 CBOIicTBa If Hjxof CHHE B 19.03.2025 bubmorexa [IOK
a o https://m.edsoo.ru/b4bdda2d
pUpo/Ie
[IpuMeHeHue rroKo3sl, €€
3HAYCHHE B bubnmnorexa LIOK

78 KU3HEIEATENILHOCTH 19.03.2025 https://m.edsoo.ru/5e61122d
opraHusma
Hucaxapuapl: caxapo3sa,

79 MaJbTO3a U JIaKT03a. 31.03.2025 bubnuorexa [JOK
Haxoxnenue B npupoe u https://m.edsoo.ru/eb0384¢7
MPUMEHEHUE THUCaXapHioB
[Tonucaxapuasl: cTpoeHUE

20 MaKpOMOJIEKYI, (?I/ISI/I‘I@CKI/I@ u 02.04.2025 bu6muoreka [JOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIPUMEHEHHE
ITonsatue 00 UCKYCCTBEHHBIX b K

81 Y 02042025 ~ Domuorera O

BOJIOKHaXx

https://m.edso0.ru/6216e766
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Pemenue pacueTHbIX 3a/1a4 Ha
oTpe/eIeHUE 0N BBIXOAA

bubmunoreka LIOK

82 07.04.2025
MIPOAYKTA peakuuu OT https://m.edsoo.ru/7fde47ef
TEOPETUUYECKH BO3MOXKHOTO
Cucremaruzanus u BuG 110K
. nOJIMOTEKA
83 000011IeHHE 3HAHUI T10 09.04.2025 hitos://m.edsoo. ra/08d4364c
pazneny
Kontposnbnas paboTa nmo teme Bu6 110K
HOIMOTEKA
4 HK . .
8 HCTIopoAcosIepralie " 09.04.2025 https://m.edsoo.ru/42c6678¢
OpraHUYECKUE COCAUHEHUS
AMUHBIL: KTaccuduKarnms,
CTPOEHHUE MOJIEKYJI, 001Ias
bu6mmoreka [IOK
85 14.04.202
(opmyzra, HsomepHS, 04.2025 https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ndeckue
CBOICTBa
XHMHYECKHE CBOMCTBA
86 16.042025 | Prommorexa [IOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOEHUE aHWINHA, BuG 110K
HOIMOTEKA
87 OCO?CHHOCTH XUMHUYECKUX 16.04.2025 hitps://m.edsoo.ru/39c¢d2 1 fl
CBOICTB aHHUIIMHA
CriocoObI mosryueHust u Eubs 1IOK
nOIMOTEKA
88 MpUMEHEeHHE anu(paTUIECKUX 21.04.2025 hitps://m.edsoo ru/eal 38763
aMHHOB
AMHMHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
89 ¢dbu3nyeckue cBOICTBa. 23.04.2025 Bubmmorexa [IOK

OtnenpHBIC IPEACTABUTETH
0-aMHHOKHUCJIOT

https://m.edsoo.ru/d1773e80
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XHUMHYECKHE CBOMCTBA
AMHUHOKMHCJIOT, UX

90 OMOJIOrHNYECKOE 3HAUCHIE 23.04.2025 bubmmorera [IOK
https://m.edsoo.ru/77df705a
amMuHokuciioT. CUHTE3 U
TUAPOJIN3 TENTUIOB
be a o e
o1 JIKW KaK IPUPOIHBI 78 04.2025 Bbubmuoreka [JOK
MOJIMMEPBI; CTPYKTYPhI OETTKOB https://m.eds00.1ru/429¢9899
but6mmoreka [IOK
92 X I 0 .04.202
MMHUYECKHE CBOMCTBA OCJIKOB 30.04.2025 hitps://m.edsoo.ru/6237306d
A3zoTcoaepixaiiue
reTEePOLUKINYECKIE Bu6 110K
HOIHOTEKA
93 .H .04.202
COCAMREIIA HIICHITOBHE 30.04.2025 1 1 i psi//m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouooruueckas pojb
[TpakTrueckas padota Ne 4.
Pemenne skciepuMeHTAIBHBIX EuG 10K
HOJINOTEKA
94 .05.202
'3'az[aq o Teme 05.05.2025 https://m.edsoo.ru/8e3c02d1
AzoTcoaepikaiiue
OpraHuYecKue coequHeHus"
[TpakTuyeckas padora Ne 5.
Pemrenue skciepuMeHTAbHBIX Eus 10K
HOIHOTEKA
95 | amatno Teme 07.05:2025 1 pss/fim.edsoo.rwbde3fdfs
Pacno3naBanue
OpraHNYeCKUX COCTUHEHUI"
KonTponbHas pabota mo teme Bu6 OK
96 "A3zoTconepxaniue 07.05.2025 nbmorexa I

OpraHNYeCcKHUe COCTMHEHUA"

https://m.edsoo.ru/ce561bc7
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OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX

. bubmuorexa [{OK
97 COCIMHEHMI 1 METObI UX 1 12.05.2025 hitps://m.edsoo ru/Taa63ebd
CUHTE3a —IIOJMMEpU3aIus U
MMOJIUKOHICHCAIIAS
08 IInacTmaccel. YTunuzanus u 1 14.05.2025 bubnmnorexa LIOK
nepepaboTKa MIacTuka https://m.edso0.ru/82242¢0f
DnacToMephl: HaTypalbHBIN
99 CI/IHTCTI/I‘I;)CKI/IG Kzf, pq KA 1 14.05.2025 bubmmorexa OK
YAyRHE o https://m.eds00.ru/246103ec
Pe3una
Bosiokna: HatypanbHbIe,
HCKYCCTBEHHBIE, bubmunoreka IIOK
100 1 19.05.2025
cuHTerndeckue. Ilonumepsr https://m.edso00.ru/5963a601
CIICLIMAIbHOTO Ha3HAYCHHUS
[TpakTuyeckas padora Ne 6.
Pemenue skcriepuMeHTATEHBIX Eub 10K
nOIMOTEKA
101 1 .05.
0 ;”;'a[[aq 1o TeMe 21.05.2025 https://m.edsoo.ru/3aebd77a
Pacnio3naBaHme miacTMacce u
BOJIOKOH"
O600mmeHue n
CUCTEMaTH3aIUs U3YYECHHOTO Eu 110K
nOIMoTEKA
102 ?:IaTepHaﬂa 1o Teme I 21.05.2025 https://m.edsoo.ru/6a22ble8
BricokoMonekynsapHbie
coenuHeHUs"
OBIIEE KOJIMYECTBO HACOB 102

10 [TIPOT'PAMME
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11 KITACC

KosmuecTBo yacos JJIeKTPOHHBIE
Ne Mara uudposbie
Tema ypoka Kontpoasnbie | IlpakTnueckue
n/n Bcero H3Y4YeHH S oOpa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl

Atom. C .

| TOM OCT'iIB ATOMHBIX A1Ep 1 02.09.2024 bubnuorexa [JOK
Xumuueckui 3neMeHT. M30Torbl https://m.edsoo.ru/59¢c112ee
C 0

) TPOEHUE 3JIEKTPOHHBIX 000JI0UEK | 04.09.2024 bubnuoreka [IOK
aTOMOB, KBAHTOBBIE YHCJIA https://m.edsoo.ru/b4d9fffa
Kiace a ec

3 naccuUKaIUI XUMUYECKUX | 04.09.2004 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-37eMeHTHhI) https://m.edsoo.ru/61294af9
Pacnipenenenue 371€KTpOHOB 110

4 MpeIeJICHIE IEKTPOHOB I 1 09.09.2024 bu6nuorexa [IOK
aTOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DneKTpOHHBIE KOH(UTYpaIUH

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 11.09.2024 buommorexa LIOK

. T https://m.edsoo.ru/8149e846

BO30YKIEHHOM COCTOSTHUU
C)

6 JIEKTPOHHBIE KOH(UTYparuu | 11.09.2024 bubmuorexa [IOK
HMOHOB. DJIEKTPOOTPHUIIATEIHHOCTD https://m.edsoo.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucrtema BuG OK

7 XUMHAYeCKHX daeMenToB JI. W. 1 16.09.2024 nomoreka [

MeneneeBa, CBA3b C COBPEMEHHOU
TEOpUEN CTPOEHHUS ATOMOB

https://m.edso00.ru/16957¢01
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3aKOHOMepHOCTI/I HU3MCHCHUA
CBOMCTB XMMHYCCKUX 3JICMCHTOB U

bub6mmoreka [JOK
8 00pa3yeMbIX UMHU IPOCTHIX H 18.09.2024 https://m.edsoo.r/f3468927
CJIOKHBIX BEIIECTB MO IPyIIaM U
nepuoiam
Cucremaru3zanys u 0000IICHUE b K
9 . H 18.09.2024 | Dubmtorera LIO
3HAHUU 110 TEME https://m.edsoo.ru/8fad2942
Bunn xuMnueckou CBAI3H.
Mexanu3mbl 00pa3zoBaHUs Eub 110K
noIMoTeKa
10 5 .B 23.09.2024
KOBAJICHTHOM CBA3H. BONOPOHAA 3.09 https://m.edsoo.ru/5a8072af
CBA3b. MeXXMOJIEKYIISIpHBIC
B3aUMOJICUCTBUS
BanenTHOCTh 1 BalieHTHBIE
BO3MOHOCTH aTOMOB. CBSI3b
11 y 25.09.2004 ~ Dromuorera LOK
DJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C https://m.edsoo.ru/3d2¢a093
HUX TEOMETPUUYECKUM CTPOECHUEM
[IpencraBiaeHus: 0 KOMIUIEKCHBIX Eub 110K
noIMoTEKA
12 : 25.09.2024
COCIUTHCHIAN: COCTAaB 1 5:09.20 https://m.edsoo.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoJieKyIsipHOTO U
HEMOJICKYJISIPHOT'O CTPOCHHUS. THITBI b K
13 YJIAp p 30.09.2024 nomoteka 11O
KPUCTAUIMYECKUX PENIETOK U https://m.edsoo.ru/e167635b
CBOMCTRBA BEIIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX. BuG 10K
noIMoTeKa
14 I1 2.10.2024
PEACTABIICHIE O KOTLTOMAHRIX 02.10.20 https://m.edsoo.ru/da2¢70e4
pacTBopax
15 HctrHHBIE paCcTBOPHI: HACKIILICHHBIE bubmmoreka [JOK
Y HEHACBIIIEHHBIE, PACTBOPUMOCTb. 02.10.2024 | https://m.edsoo.ru/e9ccdd8d
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Kpucrannoruapatst

CrniocoObl BbIpaXeHUs

bu6mmoreka [IOK

16 07.10.2024
KOHIIEHTpALlUX pacCTBOPOB https://m.edsoo.ru/328e653a
Pemenue 3agau ¢ ucnonb30BaHUEM
TOHATHH ""MaccoBast 10J1s b K

17 ) Ao 09.10.2004 | Promorexa HO
pacTBOPEHHOIO BELIECTBA', https://m.edsoo.ru/785e0ab4
"MoJsipHas KOHUEHTpaus'"
Knaccudukanus u HoMmeHkiarypa b K

18 Quran P 09.10.2024 | Puomorexa O
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/bf9e108d
Cucremaru3zanus u 00001IeHIE b K

19 MATHEAR H 14.10.2024 | DHomorera IO
3HAHUM 10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponpHas paboTta mo temam
"Crpoenue atoma. Ilepuoanuecknii
3akoH u [leprnoanyeckas cuctema b K

20 puon 16.10.2024 noamoreka 11O
XUMHUYECKUX 3eMeHToB /l. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemiecTs"
Kinaccudukanmst Xumuaeckux
peakuil B HEOPraHU4YECKON U
OpTraHMYEeCKON XUMUH. 3aKOH bu6 K

21 P 16.10.2024 | Dubmiorera 1O
COXpaHEHUs MACCHI BEILIECTB; 3aKOH https://m.edsoo.ru/6335¢dd2
COXpaHEHUs U MPEBPaICHUS
SHEPTHUH MPU XUMUIECKUX PEAKITUIX
TennoBsie 3¢ (HeKThl XUMUYECKUX Bub 10K

22 peakuuil. Tepmoxumuueckue 21.10.2024 HDIMOTeKA

YpaBHEHUSA

https://m.edsoo.ru/d1db86da
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Boruncnenus no ypaBHeHUsIM

bu6mmorexa [JOK
2 7 10.
3 XUMHTICCKHX PCaKtiy 1 23.10.2024 https://m.edsoo0.ru/87b13954
TEPMOXUMHUYECKUM yPaBHEHUSIM
CKOpOCTh XMMUYECKOM peakinu, €&
24 3aBUCHUMOCTh OT Pa3JINYHBIX 23.10.2024
dakropoB. Katanus u kaTamn3aTopbl
I'omore € U reTepore e
)5 MOTCHHBIC U T€TEPOTCHHBI 05.11.2024
peakiumn
[IpakTuyeckas padora Ne 1 o teme 56 LIOK
noIMoTeKa
26 "B .11.2024
JTHAIC paSHHqHH)i q)aKTOpO]i Ha 06 0 https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUUYECKOU PEaKIINU
OO6parumbie 1 HEOOpATUMBIS
27 P P 06.11.2024 | Prommorexa HOK
peakiyu. XMMHUYECKOEe paBHOBECHE https://m.eds00.ru/30952f9b
[IpakTuyeckast padora Ne 2 o Teme
73 "BriusiHue pa3nuyHbIX GaKTOPOB HA 11.11.2024 bubnunorexa [JOK
MTOJIOXKEHNE XUMUICCKOTO o https://m.edsoo.ru/3bf34el7
paBHOBecus "
DJIEKTPOJIUTHYECKAS TUCCOIUAIIHS.
29 CI/IJ‘ILHII)JIG 1 cinabbie BJi[eKT (I)lJ'II/I”]l:IBI 13.11.2024 bubmorexa OK
P ' o https://m.edsoo.ru/5f766bdf
CreneHpb TUCCOIUALINNA
HNonnoe npousseaenue Boasl. Cpena
30 BOJIHBIX EIIJCTBO :B Bono Ho HLIFI;I " 13.11.2024 bubmorexa [OK
AUHIBIX PACTEOPOB. BOAOPOA S https://m.edso0.ru/3966¢a89
nokazatenb (pH) pactBopa
I'mpaponus coneit. Peakiuu,
b K
31 MPOTEKAIOIINE B pACTBOPAX 18.11.2024 nommorexa [O

SJICKTPOJIHUTOB

https://m.edsoo.ru/09d5a9bd
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[TpakTrueckas padota Ne 3 o Teme

bu6mmorexa [JOK
2 "X . .
3 I/IMI/I‘—IGCKI/Ie"pCaKHI/II/I B pacTBOpax 20.11.2024 hits:/m.cdsoo.ru/2e3dach0
AIEKTPOIUTOB
OKHCIIUTENTEHO-BOCCTAHOBUTEIIHHBIC Eub 10K
noImoTeKa
.B i A1,
33 peakiuu. BaxHeume oOKUCIUTENN U 20.11.2024 hitps://m.edsoo /56226060
BOCCTaHOBUTEIIH
34 MeTo/1 37E€KTPOHHOTO 75.11.2004 bu6mmorexa [JOK
(2JIEKTOHHO-MOHHOT0) OajaHca https://m.edsoo.ru/fb691387
C)
15 JIEKTPOJIN3 PACTBOPOB U PACILJIaBOB 27 11.2024 bu6nuoreka [IOK
BEIIECTB https://m.edso0.ru/93fb97d2
bub6mmorexa [JOK
36 P 27.11.2024
CILICHUE 3a/1a1 Pa3/IHIHBIX THIOB 7 0 https://m.edsoo.ru/5a859d16
bu6mmoreka [IOK
37 Pemenue 3aga4 pa3nuyHbpIX TUIIOB 02.12.2024 hitps:/m.cdsoo.ru/Safa265d
Cucremaru3anys u 0000IICHUE Eub 10K
noNIMoTeKa
i "X 2.
38 3HAHUH 110 TeMe "XuMuieckue 04.12.2024 hitps://m.edsoo ru/c161cb83
peakuuu
19 'I'<OHTpOJII)Ha$I pabora H? TeMe 04.12.2004 bubnmoreka [JOK
XUMUYECKUE PEAKIIUU https://m.edsoo.ru/a8a0a930
[TonoxeHne HeMeTalIIOB B
[Tepuonnueckoit cucreme Bu6 OK
40 | xummueckux snementos JI,. U, 09.12.2024 | Dromiorexa ll

MenneneeBa 1 0COOEHHOCTH
CTpOeHUs uX aToMOB. duznueckue

https://m.edsoo.ru/8ca2dcad
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CBOMCTBA HEMETAILJIOB

AJ'IJ'IOTpOHI/ISI HEMCTAJJIOB (Ha

bu6mmoreka [IOK

41 11.12.2024
MPHMEPE KNCIIOPOAa, cepul, pocopa 0 https://m.edsoo.ru/ef92c¢91c
U yTIepo/a)

Bognopon: nonyuenue, pundeckue u bu6nuoreka [IOK

42 . 11.12.2024
XUMHUYECKUE CBOMCTBA. [ uapubl https://m.edsoo.ru/0aa8f613
T"anorensl: Hax0KAEHNE B IIPUPOJIE,

43 CIIOCOOBI TIOT qui;I (I)I/I3I/I‘IpeCI:<I/IH€ u 16.12.2024 bubmmorexa [IOK

y L T https://m.edsoo.ru/4e223795
XHMHUYECKHE CBOMCTBA
lManorenoBonoponsl. Baxnernmue
44 KHUCIIOPOACOICPKAIINE COCTUHEHUS 18.12.2024 bubmorexa HOK
POACOACPAML a o https://m.eds00.ru/6b3255¢6
rajjoreHoB
JIaGopaTopHbIe U TPOMBIIIIJICHHBIS
0 .

45 CIIOCOOBI IOJIy4YEHUS FaJOT€HOB 18.12.2024 bu6nuoreka [IOK
[IpumeHeHne rajJoreHoB U Ux https://m.edsoo.ru/6971aca4
COCTUHEHUN
ITpakTuyeckas padora Ne 4. BuG LIOK

nOIroTeKa

46 P 23.12.2024

clieHue BKCH?PHMeHTam;HHX 3 0 https://m.edsoo.ru/8b26fecd
3aj1ad4 1mo teme "l"ajoreHsl
Kucnopon: nabopatopHsie u
MIPOMBIIIIICHHBIEC CITOCOOBI BuG 10K
noIMoTeKa

47 25.12.2024
HOTYHCHHA, (1)H3I/iquKHe 1 > 0 https://m.edsoo.ru/c8abc36a
XUMH4YecKue cBoicTBa. O30H.

IIpuMeHeHne KUCnopoaa u 030Ha
b K
48 Okcuabl ¥ IEPOKCUIBI 25.12.2024 nommotexa 1O

https://m.edsoo.ru/5¢8816a0
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bubmnoreka LJOK

49 P 13.01.202
CIIICHUE 3a/1a49 Pa3TUYHbIX TUIIOB 3.01.2025 hitps://m.cdsoo.rw/2b6d8b4b
Cepa: HaXx0KJE€HUE B IPUPOJIE,
50 CH(I;)CO6BI HOJ‘III YEHUS (g)ml;tiwﬂe u 15.01.2025 Bubmmorexa [IOK
y s T https://m.edsoo.ru/46afaecl6
XUMHYECKHE CBOMCTBA
bubmuoreka [{OK
1 .01.
> Ceposonopon, cymbduaet 15.01.2025 https://m.eds00.ru/7¢875999
Kucnopoacoaepxkamue coeuHEeHUS
52 cepal gcfﬁefmicnzu CBOP'ICTI]; cepHOM 20.01.2025 bubmoreia HOK
Pl P T https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[TpakTuueckas padota Ne 5.
Pemienue skcrie CHTa
53 HICHH H"pI/IM HT J.I'BHBIX 22.01.2025 bubmuoreka [JOK
3anau no teme "Cepa u eé https://m.edsoo.ru/0afb05e4
coequHeHus"
A30T: HaX0XICHUE B IPUPOJIC,
0
54 CIIOCOOBI Honyqeimﬂ, ¢busnyeckue u 22.01.2025 bu6nuorexa LIOK
XHUMHYECKHE CBOMCTBA. AMMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoacoaepsxaniue coeiuHeHUs
55 azoTa I)O(i)6£HPII)OCTIIjIlCBOﬁCfB 27.01.2025 bubmorexa TIOK
o T https://m.edsoo.ru/e2965afe
A30THOM KHCJIOTBI
[Ipumenenne a3oTa 1 ero
56 P ! 29012025 | Promorexa HOK
COCTMHECHMI. A30THBIC yA0OpEHUS https://m.edsoo.ru/129f5059
®docdop: HaXOXKIEHUE B PUPOJIE, Eub OK
57 CHOCOOBI TOMyUYeHUSs], PU3NIECKUE U 29.01.2025 mommoreka [

XUMHUYECKHe cBoiicTBa. Docduabl u

https://m.edsoo.ru/9a6b43ec
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dhochun

Oxcunsl hocdopa,

bu6mmoreka [IOK

58 (bOC(bOpCOI[ep}KaEHI/IC KHCJIOTHI. 03.02.2025 hitps://m.edsoo.rw/cTa2d429
Comu dochopHON KHCIIOTHI
[Ipumenenue dochopa u ero

. bu6mmoreka [IOK

59 . O .02.202
coemunenuii. Gochoprie 05.02.2025 https://m.edsoo.ru/a218070a
ynoOpeHus
[TpakTrueckas padota Ne 6.

60 Pemrenne skcnepuMeHTAIBHBIX 05.02.2025 bubmmorexa [JOK
3ama4 o Teme "A3ot u pochop u ux https://m.edsoo.ru/8175ac3f
coeTMHEeHUS "

VYriepos: HaxoKIeHUE B PUPOJIE,

61 AJIOTPOITHBIE MOIU(PUKALINH; 10.02.2025 bubnmoreka [JOK
¢busnvecKkue 1 XUMHYECKHUE https://m.edsoo.ru/1eb19f9¢
CBOICTBa, MPUMEHEHUE
Oxcun yriepona(ll), okcu

62 rite I([)ya(l\?) : r(on)LHaﬂ Kicnom u 12.02.2025 | Domuorexa LOK
y,_ poa 4 o https://m.edsoo.ru/dba58adf
e€ conu

bu6mmoreka [JOK

63 Pemrenue 3a1au pa3auyHbIX THIIOB 12.02.2025 hitps://m.edsoo.ru/6029b609
KpemHunii: HaxoKAeHUE B IIPUPOJIE,

64 CI'II)OCO6I)I O qefm (i)mnzeije u 17.02.2025 buomorexa LIOK

Y . o https://m.edsoo.ru/143558ab
XUMHYECKHE CBOHCTBA
Oxcun kpemuusi(1V), kpeMHueBas bubmmorexa [JOK

65 19.02.202
KHCJIOTA, CUJIMKATHI 9:02.2025 https://m.eds00.ru/3170e7b1

66 [IpumeHeHne KpeMHUs U €ro Bubmmorexa LIOK

https://m.edsoo.ru/393cdac0
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i. C 19.02.202

COCHMHCHIH. LTCKIO, €ro 9.02.2025 https://m.edsoo.ru/5823cefb
MOJTyYeHUE, BUIBI CTCKIIA

bu6mmoreka [IOK

67 P .02.

CIIICHUE 33/1a49 Pa3TUYHbIX TUIIOB 24.02.2025 hitps://m.cdsoo.rw/b624801
C 600

68 I/ICTeUMaTI/ISaIII/ISI u 0000IIeHNE 26.02.2025 bu6mmoreka [JOK
3HaHuil no reme "Hemerasmib" https://m.edsoo.ru/6e864db5
KonTponbhas pabota no teme bubnuorexa [JOK

69 26.02.202
"Hemeramsr" 6.02.2025 https://m.edsoo.ru/d0484c76
A .

70 HaJu3 pe3yIbTaTOB KOHTPOJIbHOM 03.03.2025 bubnnorexa [JOK
paboThI, KOPPEKIUS OMINOOK https://m.edso0.ru/2b7¢9510
[TonoxeHnne MeTamioB B
[Iepnonnueckoii cucreme

71 XAMUYCCKHUX DJICMEHTOB. 05.03.2025 bu6mmoreka [JOK
Oco0eHHOCTH CTPOCHHS https://m.eds00.ru/9839c16¢
ANEKTPOHHBIX 000JO0YEK aTOMOB
METaJJIOB
OO6mue dpuznyeckue CBOMCTBa EuG LOK

noImoTeKa

72 T .03.202
MetaiuioB. [Ipumenenne metaaios B 05.03.2025 hitps://m.edsoo.ru/5 1 dacod3
OBITY ¥ TEXHHUKE
Cnnasl MetasuioB. Kopposust bu6nuoreka [IOK

3 .03.
! METAJIJIOB 10.03.2025 https://m.edsoo.ru/42b872e3
74 Pemenue 3amau pa3auvHBIX THIIOB 12.03.2025 buommorexa LIOK

https://m.edsoo.ru/e3de37b6
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DIIEKTPOXUMHUYECKUH Psif

bu6mmorexa [JOK
75 HanpspkeHuH MetaiuioB. O0mme 12.03.2025
p Hl https://m.edsoo.ru/94eb377a
CIOCOOBI MOTYYECHUS] METAJLIIOB
OO6m1as XxapakTeprucTUKa METAIIOB
[A-rpynme! [lepnoauueckoit
CHCTEMBI XHUMUYCCKHX DJICMEHTOB. Bu6 110K
nOINOTEKA
76 Hatpuii u xanuii: mojrydeHue, 17.03.2025
p Y https://m.edsoo.ru/e12¢26b3
(buznyecKre U XUMHUYECKUE
CBOMCTBA, MPUMEHEHNE MTPOCTHIX
BEIIECTB U UX COCIUHECHUN
OO6m1as XxapakTeprucTUKa METAJIIOB
[TA-rpynmsl [Tepuoanueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB. BuG 110K
nOInoTEKA
77 Marauii ¥ KaJabIIUH: IIOJIy4YCHHE, 19.03.2025
t Y https://m.edsoo.ru/7¢3e49¢0
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COCIUHECHUI
JKEcTKOoCTh BOMBI U CIIOCOORI €€ bu6mmoreka [JOK
78 19.03.2025 1
yCTpaHECHMS https://m.edsoo.ru/c74bfae9
AOMUHMI: TIOJTy4YEHHUE, BuG LIOK
nOInoTeKa
79 M3UYECKHE U XUMHUYCCKUE 31.03.2025
b . https://m.eds00.1ru/0e79b266
CBOMCTBA, IPUMEHEHNUE
AmMdoTepHble CBOMCTBA OKCHIA U
THAPOKCHUIA aTIOMHHMS, Bbubmmoreka IIOK
80 P 02.04.2025 1
TAAPOKCOKOMIUIEKCHI AJIFOMUHUS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
81 Pemenue 3anay pa3nu4HbIX TUIIOB

02.04.2025
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[IpakTuueckas pabora Ne 7.
Pemenune OKCIICPUMCHTAJIBHBIX

bu6mmoreka [JOK

82 07.04.2025
3a7a4 no TeMe "MeTalibl TIIaBHBIX https://m.edsoo.ru/27a4af43
noarpynn"
OO01mmas xapakTepuCcTHKa METAJIOB
no6ounsx noarpyii (b-rpynn bub OK
83 A VPY (b-rpymm) 09.04.2025 nonuoreka 1
[Iepuoanueckoit cucTeMsl https://m.edsoo.ru/610d7431
XAMHUYECKHX DJIEMEHTOB
dusnyeckre ¥ XUMHUYECKHUE 56 LIOK
nOJIMoTEKA
84 i i .04.202
CBOICTBA XpOMa M €ro COeIMHEHUH, 09.04.2025 hitps://m.cdsoo.rw/991 Lbef3
WX TIPUMCHEHHUE
Baxuelimme coelMHEHNs Mapradia. BuG LIOK
HOIHOTEKA
85 Ile e 14.04.2025
pMatranar Kannﬂ: ro https://m.eds00.ru/039d69c8
OKHCIIUTENILHBIE CBOMCTBA
dusnueckre U XUMUYECKHE
CBOMCTBA Ke€Jie3a U €T0 COSTMHCHHUI. b K
36 )i\ 16.04.2025 noauoreka 11O
[Tony4yenue v npuMEHEHHE CIIABOB https://m.edsoo.ru/1b7f8741
JKenesa
dusnueckne U XUMHIECKHE 5u6 110K
noImoTeKa
87 i ¢ i 16.04.202
CBOMCTBA MeIU U €€ COSIMHEHNH, UX 6 5 https://m.edsoo.r/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUIECKUE
CBOMCTBA IIMHKA U €r0 COSTUHEHIH, b K
88 i A 21.04.2025 | Dromorexa O
HX IIPUMEHEHHUE. https://m.edsoo.ru/blf2beal
I'mapokcoKOMILIEKChI IMHKA
[TpakTuyeckas padora Ne 8. Bu6 OK
89 PelreHne skcriepUMeEHTAIIBHBIX 23.04.2025 nonuoreka 1

3a7a4 0o teMe "MeTaiuisl IT000YHBIX

https://m.edsoo.ru/a6e352ea
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noarpymm"

bu6mmoreka [IOK
0 P .04.

9 CLICHHE 3a7a4 Pa3JINYHbIX TUIIOB 23.04.2025 hitps://m.edsoo.ru/a8h83d83
O06001eHNe U CHCTEMAaTH3aIIH

91 HU3YYEHHOTO MaTepuaia 1o TeMe 28.04.2025 bubmorexa HOK
\ Y Y p o https://m.edsoo.ru/e91{e975

MerTtanmnbl
KonTponbhas pabota no teme bubmuoteka [JOK
2 .04.

? "Meramibr" 30.04.2025 https://m.edsoo.ru/83f63ea3
Amnanu3 pe3ylbTaToB KOHTPOJIbHOMH b K

93 pesy P 30.04.2025 | Duomioreka 11O
paboTHI, KOPPEKITHS OMNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumum B obecrieueHnmn

CTOWYUBOTO Pa3BUTHS

o4 | Y P 05.05.2005 | Dromorexa [OK
yenoBeyecTBa. [lonsATHE 0 HayYHBIX https://m.edsoo.ru/080fe1f0
MeTOJaX UCCIEA0OBaHUS BEIIECTB
Hayunble npuHIUIIBI Opraiu3anuu
XHUMHYECKOT0 IMPOU3BOJICTBA. b K

95 p it 07.05.2025 nomroreka 1O
[TpombIIeHHBIE CTTOCOOBI https://m.edsoo.ru/2e45a44f
MOJTYYEHUST BAKHEUIITNX BEIICCTB
XHUMHYECKOE 3arpsi3HEHUE Eub 10K

noImoTeKa

96 7 .05.202
OXPYMAIOTICH CPEART 1 €r0 07.05.2025 https://m.edsoo.ru/9f11bf51
TTOCTICJICTBUS
X € YeJIOBEKa.

97 HWMUS U 3[I0POBbE YEIIOBEKA 12.05.2025 bubmnoreka LJOK
JlekapcTBEeHHBIE CpeICTBA https://m.edsoo.ru/a6552721

08 Xumus nuuiy. Poss xumuu B bubmuorexa [JOK
o0ecIeueHnH MUIIEBON 14.05.2025 | https://m.edsoo.ru/1f7b5bd2
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0€30I1aCHOCTH

99 KocMmernueckue u napgromepHbie 1 14.05.2025 bu6nuoreka [IOK
cpenctBa. beitoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.

N bubmuoreka [JOK

100 Baxneiime cTpouTeNbHbIE U 1 19.05.2025 hitps://m.edsoo.r/6 1669003
KOHCTPYKLMOHHBIE MaTepHUAaIIbI
XHUMUs B CEBCKOM XO35IMCTBE. BuG 110K

nonroreka

101 Opranudeckue 1 MUHEPAJIbHBIE 1 21.05.2025 hitps://m.edsoo.rw/fd39587d
ynoopeHus

102 Cucremaru3anys u 0000IICHUE | 21.05.2025 bubmuoreka [JOK

3HAHUH 110 TEME

https://m.edsoo.ru/db979¢70

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






