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HHOACHUTEJIBHASA 3AIIMCKA

Paboyas nmporpamma o XuMuu Ha ypoBHE CpeAHEro odIiero oopa3oBanus pa3padboTrana Ha
ocHoBe PenepasibHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
®Oenepaunn», TpedOBaHUN K pe3yabTaTaM 0CBOCHUS (eiepalibHON 00pa30BaTEIbHOMN IPOrpaMMBbl
cpennero  ob6mero  oOpazoBanums(POIl  COOQO), mnpencraBieHHbix B DenepaqbHOM
rocygapctBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernoaaBaHus
yueOHoro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit denepanuu,
peayn3yIoMX OCHOBHbIE 00pa3oBaTeIbHbIE MPOrPaMMbl, 1 OCHOBHBIX NOJIOKeHUM «CTpaTterun
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YINIYOJIEHHOTO W3y4CHHS 3aHUMAeT BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcs 10-11 xmaccoB. HM3yuenue mnpenmera,
peamu3zyemMoe B YCIOBUSX Au(depeHIHpOoBaHHOTO, MPOQMIBHOTO OOydYeHHs, TPHU3BAHO
obecrieunTh 0O0IIe00pa30BaTENbHYI0 U OOIIEKYIbTYPHYIO HOJATOTOBKY BBITYCKHHKOB ILIKOJBbI,
HEOOXOAUMYIO JUTS IalTAIlY MX K OBICTPO MEHSIOUIMMCS YCIOBHSM JKU3HH B COIIYME, a TaKKe
JUIS TIPOJIOJDKEHUSI OOy4eHMsI B OpraHu3alusx npodeccnoHaabHOTO 00pa30BaHUs, B KOTOPBIX
XAMUS SBJSIETCS. OJTHON M3 MPHOPHUTETHBIX JUCIUTUINH.

B mporpamMe mno XuMHHM HazHaueHHE IMpeaMeTa «XUMUS» TMOJIydaeT MOoIpPOOHYIO
WHTEPOPETAMIO B COOTBETCTBMU C OCHOBomoJararomumu mnojoxenusmu PIroC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMsI, PE3yJIbTaTOB OOydeHHs U TpeOOBAaHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBHUIETETHLCTBOM TOMY SIBISIIOTCSA CIEAYIOUINE BBITOJIHSEMbIE
MPOrpaMMOi O XUMUU (PYHKITUH:

nH(OPMaLMOHHO-METOInYecKas, peanMzanusi  KOTOPOH obecrieynBaeT  MOJy4EHUE
MIpPEJICTaBJICHUs O LIENAX, COJEp)KaHUU, o0Iel crpaTerud oOydeHHs, BOCIIUTAHUS U Pa3BUTHUS
oOyuarouuxcs cpeiCTBaMHU MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoQuIs;
OpraHU3al[MOHHO-TUIAHUPYIOIIAs, KOTOopas MpeAycMaTpUBaeT ONpEIe/ICeHHEe: IPUHIUIIOB
CTPYKTYPUPOBAHHUS U MOCIIEA0BATEIBHOCTH U3yUeHHUsI yueOHOro MaTepuania, KOJIMYeCTBEHHbBIX U
KaueCTBEHHBIX €ro XapaKTEpUCTUK; IMOAXOI0B K (OPMHUPOBAHUIO COJIEP’KATEIHHONH OCHOBBI
KOHTPOJIST M OLEHKU 0O0pa30oBaTENbHBIX JOCTHKEHHH OO0yJaromMuxcsi B paMKax HTOTOBOM
aTTecranuu B (oopMe €AMHOTO TOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

[Iporpamma [yt yriryOJI€HHOTO U3Y4EHHS] XUMHHU:

yCTaHABIMBAET MHBAPHAHTHOE MPEIMETHOE COAePKaHKe, 00s3aTeNIbHOE [Tl U3YYEHHUS B paMKax
OTIIENBbHBIX MPOoQHIIEH, IpeycMaTpUBaeT pacupeelieHne U CTPYKTYPHUpPOBaHUE €ro Mo Kilaccam,
OCHOBHBIM COJIepKaTeNbHBIM TUHUSAM/pa3iesaM Kypca;

na€T mpUMepHOe pacrpeesieHue yueOHOTo BPEMEHH, PEKOMEHTyeMOTO JIJIsl U3y4eHUs OTIEIbHBIX
TEM;

npeaaraeT IpUMEpHYIO MOCIeI0BATENbHOCTh U3YUEHHUSI YUeOHOT0 MaTepuaa ¢ yuéToM JOTHKU
MOCTPOEHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBS3EH;

naéT METOJMYECKYI0 WHTEPIpEeTAIuio IeNied W 3a7ad M3ydeHUs IpeaMeTa Ha YriIyOlIEHHOM
ypOBHE C Y4ETOM COBPEMEHHBIX MPHOPHUTETOB B CHCTEME CpeaHero oOmiero obpa3zoBaHUS,
COJIEpXKATEIbHOM  XapaKTEPUCTHKU  IJIAHUPYEMBIX  pE3YyJIbTaTOB  OCBOECHHUS  OCHOBHOM
00pa3oBaTeNbHON MpOrpaMMBbl CpEIHETOo 001Iero 0opazoBaHus (JITYHOCTHBIX, METAIIPEIMETHBIX,



MPEIMETHBIX), a TakkKe C Y46TOM OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATENBHBIX JICHCTBUI
00y4aromerocs Mo OCBOCHUIO COJCPKAHUS TIPEAMETA.

[To BceM Ha3BaHHBIM MO3ULUAM B IIPOTPAMME 110 XUMHUU MPETyCMOTPEHA TPEEMCTBEHHOCTh
¢ 00y4eHHEeM XHMHH Ha YPOBHE OCHOBHOTO 00111ero oOpa3oBaHus. 3a mpe/ielaMi yCTAaHOBICHHO N
IIPOrpaMMOi 10 XMMHH 00s13aTeIbHON (MHBapUAHTHOM) COCTaBJISIOLIEH colepkKaHUsl y41eOHOTo
npeaMera «XUMHs» 0CTaETCsl BO3MOKHOCTh BbIOOpA €ro BapHaTHBHOM COCTaBIIAOLIEH, KOTOpast
JOJDKHA OMPEIEIISITHCS B COOTBETCTBUU C HAPABICHUEM KOHKPETHOTO PO (Mt 00ydeHusI.

B cootBercTtBUM ¢ koHuentyaibHbIMH TosIokeHUs MU PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro U yriyOiIEeHHOTO ypoBHEH B cucteMe auddepenunpoBanHoro o0y4yeHus: Ha
YpOBHE cpeAHero o0uiero oopa3oBaHusl XMMUS Ha YpOBHE YIiyOlIEHHOTO U3yUEHUsI HAallpaBJIeH Ha
peain3anuio NPeeMCTBEHHOCTH C MOCIEIYIOIUM 3TalloM HOJYyYeHHs] XMMUYECKOTro 00pa3oBaHus
B paMKax M3y4Y€HHs CHEIHaIbHBIX €CTECTBEHHO-HAYUYHBIX U XMMHUYECKUX JUCLUUIUIMH B By3aX U
OpraHM3alusaX cpeaHero npodeccuoHaabHOro oopazoBanus. B 3Toil cBsA3M M3ydeHue npeamera
«XVMHUS» OPUEHTHPOBAHO MPEUMYILECTBEHHO HA PacHIMpPEHUE U yriIyOJieHue TEOPETUUECKON U
MPaKTUYECKON MOATOTOBKH OOYy4arONIMXCs, BHIOPABIIMX OMNpeneia€HHbIN npoduib oOyueHus, B
TOM 4YHCII€ C TMEPCIEeKTHUBOW TMOCIEIYIOUEro MOIY4eHHUs XHMHUYECKOTO 0O0pa3oBaHUS B
opraHuzamusax npodeccuoHaIbHOr0 00pasoBanus. Hapsiy ¢ atum, B cBete TpeboBanuit ®I'OC
COO k miaHupyeMbIM pe3yjibTaTaM OCBOEHUS (eaepanbHOH 00pa3oBaTeIbHON MPOrpaMMBbI
cpenHero ooOmiero oOpa3oBaHUS H3ydeHHE MpenMeTa «XHMHsS» OPUEHTUPOBAHO TaKKe Ha
pelIeHre 3aa4 BOCIIUTaHUS U COIIMAIbHOTO Pa3BUTHUS 00ydaromuxcs, Ha GOpMHUpPOBaHUE Yy HUX
OOIIENHTEIUICKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIM3AIMN YIeOHOTO Tpyna U 000O0IMEHHBIX
Coco00B JIEATETBHOCTH, UMEIOIINX MEX TUCIUIUIMHAPHBINA, HAIPEAMETHBINA XapakTep.

CocraBnsiomiMMH MpeaMeTa «XUMHUS» Ha YpOBHE YIIyOIEHHOTO H3Y4YEHHS SBISIOTCS
yrayOnénnsle Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumush». [lpu
OTIpeJIeNIeHUU TOJIXOJ0B K OTOOPY M CTPYKTYpHOM OpraHu3aliy COACPKAHUS 3TUX KYpPCOB B
porpaMMe 1Mo XuMuu 3a oCHOBY NMpuHATH nojiokeHnsst @PI'OC COO o paznuuusx 6a30BOro u
yrayOnEHHOTO YPOBHEH U3yUeHHUsI PEAMETA.

OcHoBy conepxaHus KypcoB «Opranuueckass xumus» U «OOmas M HeopraHudeckas
XUMUSD» COCTABIISAET COBOKYMHOCTh MPEAMETHBIX 3HAHUN U YMEHMUH, OTHOCALIMXCS K 0a30BOMY
YPOBHIO H3y4Y€HMs IpeaMeTa. JTa CUCTeMa 3HAHUHM MOJydaeT ONpeAeIEHHOE TEOPETUYECKOe
JONOJIHEHWE,  IO3BOJISIIOIEE  OCO3HAHHO  OCBOWUTH  CYILECTBEHHO  OONbLIMM  00BEM
¢axTonoruueckoro mMarepuana. Tak, Ha yriayOJI€HHOM ypoBHE M3y4eHUs IpeaMeTa obecreueHa
BO3MOKHOCTh 3HAQUUTEJIBHOIO YyBEIMYEHHs] 00bEMaA 3HAHMM O XMMMUYECKHX 3JEMEHTax u
CBOMCTBaX MX COCIMHEHUI HAa OCHOBE pacIUMpeHHs U yriyOleHus NpeAcTaBiICHUN O CTPOCHUU
BEIIECTBA, XUMUUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX NPOTEKaHMs PEaKLUH, paccCMaTpUBaeMbIX C
TOYKH 3PEHUS XMMUYECKON KMHETUKU U TePMOJAMHAMMKH. V3ydeHue nepruoJuueckoro 3aKkoHa 1
[lepuonnyeckoit  CUCTEMBbl ~ XUMHYECKHMX  3JEMEHTOB  0a3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMUYECKUX MPEICTABICHUIX O CTPOCHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKHM 3PEHUS SHEPreTUYECKUX U3MEHEHUH pu e€ 00pa30BaHUM U pa3pyLICHUH, a TAK)KE C TOUKH
3peHHsI MeXaHU3MOB e€ oOpa3oBaHus. 3ydyeHne THIOB peakiuii 1onosnHseTcst GOpMUPOBAHUEM
IpEJCTaBICHUNA 00 3JIEKTPOXMMUYECKHX IPOLECcaX M 3JIEKTPOJIM3€ PacIUIaBOB M PacTBOPOB
BellecTB. B Kypce opraHnyeckoil XMMUU TpU PACCMOTPEHUHM PEaKIMOHHOW CHOCOOHOCTH
COEJIMHEHUH yzensercss ocoboe BHUMaHUE BOIpocaM 00 3JIEeKTPOHHBIX 3((deKTax, 0 B3aUMHOM
BIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEeaKIIUi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COJEp)KaHHWE KYpCOB XMMMHU YIIyOJEHHOTO YpOBHS
M3YUYEHHs IS KI1aCCOB OMpeeEHHOT0 Mpoduiist (T1aBHBIM 00pa3oM Ha UX CTPYKTYPY U XapakTep
JIOTIOJTHEHUH K OOI1Iel crucTeMe MPeIMETHBIX 3HaHH) OKa3bIBAIOT BIUSAHUE CMEXHBIE IIPEIMETHI.



Tak, Hanipumep, B co/Iep>KaHUH MTPEaMETa IS KIIACCOB XUMHUKO-(U3NIECKOT0 MPOoduiIst 60JIbIIoe
3Ha4YeHue OyIyT MMETh 3JIeMEHTHl y4eOHOro marepuaia mo obmed xumuu. [Ipu uzydenun
npenMera B JaHHOM CIIydae akIeHT OyleT cleiaH Ha OOLIHOCTh METOJOB HO3HAHUs, OOIIHOCTh
3aKOHOB U TEOPHUI B XUMHH U B (PU3HKE: aTOMHO-MOJIEKYIISIpHAS TEOPHsI (MOJIEKYIpHAst TEOPHS B
¢u3MKe), 3aKOHBI COXPAHEHHsS] MAacChl M SHEPTUH, 3aKOHBI TEPMOJUHAMHKH, 3JICKTPOJIN3A,
IPEJICTABICHNS O CTPOCHHH BEIIECTB U JPYroe.

B To e Bpems B coJiep)KaHUU MPEAMETa JIJIsl KIIACCOB XMMHKO-OMOJIOTHYECKOTO PO (HIIs
OoNbIIMN yAETBHBIA Bec OyIeT UMETh OpraHWYEeCcKas XHUMHs. B 3TOM ciydae mpemaocTaBiseTcs
BO3MOJKHOCTB JUJIs1 00Jiee OOCTOSITEILHOTO PACCMOTPEHUSI XUMUUECKOU OPTaHU3aIlMU KIETKH KaK
OMOJIOTUYECKOW CHCTEMBI, B COCTaB KOTOPOW BXOMISAT, K MPHUMEPY, TAaKHUE CTPYKTYpHBIC
KOMIIOHEHTHI, KaK JIMMHABI, O€JIKH, YIJIEBOJbI, HYKJIECHHOBBIE KUCJIOTHI H Apyrue. [Ipm stom
3HAaHHUS O COCTABE WM CBOMCTBAX IPEIACTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM ISl U3yUEHUSI CYITHOCTH MPOIEecCOB (POTOCUHTE3A, IbIXaHUsI, TTUIIEBAPECHHUSL.

B mnnane ¢opMupoBaHHsS OCHOB HAaydHOTO MHUPOBO33PEHHUS, OCBOEHHUS OOIIEHAaYYHBIX
MCTOJZOB MMO3HAHUWA U OINbITA IMPAKTUYCCKOI0 MPUMCHCHHNA HAaYYHBIX 3HAaHUH HN3Y4YCHUC MMPEAMCTA
«XHUMUA» Ha yri1yO0n€HHOM YpOBHE OCHOBAHO
Ha MCXKIPECIMCETHBIX CBA3AX C yqe6HBIMH npeaMeTaMu, BXOOAINMMHU B COCTaB IPCIMETHBIX
obnacreli «EcrecTBeHHO-Hay4dHble TpeaMeThl», «MaremaTnka U uHopmaruka» u «Pycckuii
SI3BIK U JIUTEpATypay.

[Ipn m3yueHun y4yebHoro mpeaMera «XuUMHs» Ha YriayOIEHHOM ypOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO U CcpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTEIICHHONW 3HAYMMOCTH SIBJSICTCS ()OPMHPOBAHHE OCHOB HAyKH XHMHUHM Kak 001acTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW JNEATETPHOCTH 4YeJIOBEKa H OJHOTO U3
KOMIIOHEHTOB MHPOBOW KYJIbTYphl. PereHue 3Toii 3aaun Ha yriryOJIEHHOM YpPOBHE M3ydeHHS
npeaMeTa IpeArnoiaraeT pealn3ainio TaKuX IeJeH, Kak:

dhopMupOBaHHE MPEACTABICHUN: O MaTEPUATBHOM €IWHCTBE MHUpPA, 3aKOHOMEPHOCTSAX |
M03HABAEMOCTH SIBJICHUH MIPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAylIeH
pon B 0OECIEUCHWHM YCTOWYMBOTO PA3BUTHS 4YEJIOBEUECTBA: B PEIICHHH MpoOieM
9KOJIOTUYECKOU, DIHEPTreTUUSCKON M MUIIEBONW 0€30MaCHOCTH, B Pa3BUTUU MEIAUIMHBI, CO3aHUN
HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHHKOB JSHEPrUH, B OO0CCHEYCHHH PAIMOHAIBHOTO
MIPUPOJIOTIONIL30BaHUS, B (GOPMUPOBAHNH MUPOBO33PEHHS U OOIICH KyJbTYPhl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpejie;

OCBOCHHE CHCTEMBI 3HAHMH, JIC)KAIIUX B OCHOBE XMMHMYECKOM COCTAaBJIAIONICH €CTECTBCHHO-
HayYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX MMOHATHI, 3AKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHUH BEILIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaJIMOJIEKYJISIPHOM, O TE€PMOJUHAMHYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSAX HPOTEKaHUs
XUMUYECKUX PEaKIHi, O XHMHUYCCKOM PAaBHOBECHH, PACTBOpAx M JUCIIEPCHBIX CHCTeMaX, 00
0OIMX HAYYHBIX MPUHIUIIAX XUMHYECKOTO TPOU3BOICTBA;

dbopMupoBaHre y OOYYarOIIMXCS OCO3HAHHOTO TOHHMMAaHHUS BOCTPEOOBAaHHOCTH CHCTEMHBIX
XMUMHYECKUX 3HAHUM A1 OOBSICHEHMsS KIFOUEBBIX UIEH U MpoOIeM COBPEMEHHON XUMHH, IS
OOBSICHEHUS M TIPOTHO3UPOBAHUS SIBICHUM, HMEIONINX €CTeCTBEHHO-HAYYHYIO MIPHUPOY;
IPaMOTHOTO pelIeHus] MpoOIeM, CBI3aHHBIX ¢ XUMHUEH, MPOTHO3UPOBAHUS, aHATTN3a U OIIEHKH C
MO3UIMHA  DKOJOTHYECKON O€30MacHOCTH TOCIEACTBUI OBITOBOM M  MPOU3BOACTBEHHOU
JEATEIIbHOCTH YEJIOBEKA, CBSA3AHHOM C XUMHUYECKUM IIPOM3BOJICTBOM, HCIIOJIb30BAHUEM U
nepepaboTKOM BEIIeCTB;

yriayOlieHne TpeCTaBICHU 0 HaydyHBIX METOJ[aX MO3HAHUS, HEOOXOIUMBIX ISl IPUOOPETEHUS
YMEHHUI OPHEHTUPOBATHCS B MHPE BEUIECTB M OOBSICHEHHUS XUMHUYECKHX SIBICHHM, WMEIOIUX
MECTO B IPUPOJIE, B MPAKTUYECKOMN AEATEIBHOCTH U MIOBCEIHEBHOM KU3HHU.



B nmnnane peanuzanuy MEepBOOYEPETHBIX BOCHHUTATENBHBIX W Pa3BUBAIOIMIMX (QYHKIHIA
IIEJIOCTHOM CHCTEMBI CpPEIHEro OOIIero oOpa3oBaHUs NMPH H3YUCHHUU IMpeaMeTa «XUMHs» Ha
yriayOJIEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPHOOPETAIOT TAKHUE MU U 3a/1a4M, KaK:

BOCIIMTaHUE YOEXKAEHHOCTH B IO3HABAEMOCTH SIBICHHHA TPHPOJBI, YBAKEHHS K MpPOLECCY
TBOpYECTBA B 00JIACTH TEOPETHUECKUX M MPUKIIAJHBIX MCCIEJOBAHUN B XUMUH, (HOpMUPOBAHHE
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHIO U TIO3HAHHMIO, CIIOCOOHOCTEH K CaMOKOHTpOJIIO H
CaMOBOCIMTaHMIO HA OCHOBE YCBOEHHS OOIEUEIOBEYECKUX [IEHHOCTEIH;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, HMHTEIUICKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEH
oOyyaromuxcs, (OpPMHUPOBAHHE y HUX CO3HATEIBHOTO OTHOILICHHS K CaMOOOpa30BaHUIO U
HENpPEephIBHOMY 00pa30BaHMIO KaK YCJIOBHIO YCHEUTHOW MpodeccHoHanbHOW U OOLIECTBEHHON
JEeSATeTbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MOTPEOHOCTH B 3I0pPOBOM
o0pase XU3HU;

(bopmMupoBaHHE YMEHHI U HABBIKOB Pa3yMHOTO IPUPOIOTIOIB30BAHNUS, PA3BUTHE SKOJIOTHIECKOM
KYJIbTYpbI, IPUOOpPETEHHE ONbITA OOIIECTBEHHO-TI0JIE3HOM 3KOJIOTHYECKON AesITETbHOCTH

COIEP KXAHUE OBYYEHUA

10 KJIACC

OPTAHNMYECKASA XUMMUA

Teopernyeckne 0CHOBbI OPraHNYeCKON XMMHUU.

HpeI[MeT U 3HA4YCHHC OpFaHquCKOﬁ XUMHH, TMPCACTABICHHUE O MHOFOO6p33PII/I
OPraHu4YCCKux COCHHHCHHﬁ.

DNEeKTPOHHOE CTPOCHHE AaToMa YIJIepoja: OCHOBHOE U BO30YXIEHHOE COCTOSIHHSL.
BanenTHble BO3MOKHOCTH atoma yriepoja. XMMUYeckasl CBsI3b B OPraHMYeCKUX COCIUHEHHSIX.
Tunel rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHu3smMbl 00pa30BaHUS KOBAJIEHTHOM
cBs131 (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). THITBI TepeKpbIBaHUSI aTOMHBIX OpOUTasIeH, G- U TT-
cBs3u. OpuHapHasi, ABOWHAas W TpoitHas cBs3b. CrnocoObl pa3pbiBa CBA3CH B MOJEKyIax
oprannueckux BemiecTB. [loHaTre o cBOOOHOM paauKane, Hykiaeo(uie u MeKTpodue.

Teopuss crTpoeHuss opraHuyeckux coeauHeHuii A.M. byrinepoBa U COBpEMEHHBIE
IIPEJICTABICHNS O CTPYKTYPE MOJIEKYJ. 3HAaYEHHE TEOPUH CTPOCHUS OPTaHNYECKUX COEAUHEHUN.
MonexynsipHble M CTpYKTypHbIe (Qopmynbl. CTpyKTypHble (OpMYNIbl Pa3IUYHBIX BHJOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepus. Buasl H30MepuM: CTpPyKTypHasd,
IIPOCTPAHCTBEHHAs. OJEKTpOHHBIE 3((eKTel B MOJEKylIaX OpPraHUYECKUX COEJUHEHUH
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccuUkauu opraHuyeckux BeuiecTB. [loHsATHE O QYHKIIMOHATBHOM
rpynmne. 'omosnorus. I'omonornueckue psaasl. CucteMarnueckass HOMEHKIATypa OpraHM4eCcKUX
coenuHenuil (IUPAC) u TpuBnanbHble Ha3BaHUS OTJENIBHBIX [IPEICTABUTENEH.



OcobGenHoctn W KiIacCHUKAIMs ~ OpPraHMYeCKUX  peakiuil.  OKUCIUTENbHO-
BOCCTAHOBUTCJIbHBIC PCAKIINHA B OpFaHH‘ICCKOﬁ XUMUH.

OKCIIEPUMEHTAJILHBIE METOJbl M3YYEHUS BELIECTB M MX IPEBPALICHUI: O3HAKOMJIEHUE C
o0Opa3iaMu OpraHMYECKUX BEIIECTB M MaTepHUalaMd Ha MX OCHOBE, OTBITHI IO IMPEBPAILCHUIO
OpraHMYeCKUX BELIECTB IpPU HarpeBaHuM (IUIaBJICHHE, OOYIJIMBaHUE U  TOpPEHHUE),
KOHCTPYMPOBAHUE MOJEIIEH MOJIEKYJ]I OPTaHUYECKHUX BEIIECTB.

YrieBoaopoanl.

Ankanbl. ['oMonornyeckuii psig akaHoB, oOmias ¢Gopmyia, HOMEHKIATypa U U30MEpHsL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYNl alKaHOB, SP3-TMOpUIN3ALUs aTOMHBIX
opOuTaneit yrieposa, 6-cBsizb. OU3MUECKHE CBOMCTBA AKAHOB.

XUMHUYEeCKHEe CBOMCTBA AIKAHOB: pe€aKkuuu 3aMCUICHUA, U30MEpHU3allun, ACTUAPHUPOBAHUA,
MUKIW3alnuy, MHUpPOoJIn3a, KPCEKHWHIa, TOPCHUA. HpeI[CTaBJ'IeHI/Ie O MCXaHHU3MC peaKHI/Iﬁ
pPaauKaJIbHOTO 3aMCIICHUA.

Haxoxnaenue B mpupoae. CriocoOb! moydeHus! ¥ IpUMEHEHNE aJIKaHOB.

Huxnoankanel. O0mas Gopmyrna, HOMeHKIaTypa u uzomepusi. OCOOEHHOCTH CTPOCHUS U
XMMHUYECKUX CBOMCTB MajblX (LMKJIONPOMNAH, IUKIOO0yTaH) M OOBIYHBIX (LMKIIOIEHTaH,
LUKJIOTeKCaH ) UKI0aIKaHOB. CrocoObl MOTy4YeHUs U TPUMEHEHHUE [TUKII0ATIKaHOB.

Ankensl. 'oMoorudeckuii psij aakeHoB, oOmias Gopmyia, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHWE MOJIEKYNl aJKEHOB, Sp>THOpHAM3alMs AaTOMHBIX OpOuTanen
yriaepoja, 6- u m-cBsisu. CTpyKTypHas U reomeTpudeckas (Iuc-Tpanc-) nzomepus. Ousndeckue
CBOMCTBAa aJKEHOB. XUMHMYECKHE CBOMCTBA: PEAKIUHM MPHUCOCAUHEHHUS, 3aMELICHUS B O-
MOJIO)KEHUE TPU JIBOMHOMN CBs3M, MOJMMeEpHU3alMi U okucieHus. lIpaBunmo MapkoBHHKOBaA.
KauecTBeHHbIe peakiyy Ha JBOMHYIO CBs3b. CIOCOOBI MOTyUEHUS U TPUMEHEHUE aJIKEHOB.

AJNKaJMeHBbI. Knaccudukanus aJIKa/InEHOB (conpspKkEHHBIE,
U30JIMpPOBaHHbIC, KyMyauposaHnuvie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOSHUS M XUMHUYECKUX
CBOMCTB CONpPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus cOnpsHKEHHBIX
nreHoB. CriocoObl MMOJIy4yeHusl U IPUMEHEHHUE allKaJUeHOB.

Ankunbl. ['oMonorndeckuil psija ankuHOB, oOmiast ¢GopMyna, HOMEHKIATypa U U30MEpPHUSL.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl alKMHOB, SP-THOpPUAM3AIMS aTOMHBIX
opOutaneit yriepona. PuznyecKkue CBONCTBA AJIKHMHOB. XHMHYECKHME CBOMCTBA: pEaKIUU
MPUCOCNHEHHS, AUMEpU3allid U TPUMEpHU3alluu, OKuciaeHus. KucnoTHele CBONCTBA aJKHHOB,
HMMEIOIUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBIE peakiy Ha TpOHHYI CBA3b. CrocoObl
MOJIYYEHUS] U IPUMEHEHUE aJTKUHOB.

Apomaruyeckue yrieBoJ1opoJibl (apeHsl). ['omonornueckuii psj apeHos, obuas ¢popmyna,
HOMEHKJIaTypa ¥ M30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30IIa.
dusnueckue CBOMCTBa apeHOB. XHMMHUYECKUE CBOMCTBa OEH30Jla MU €ro rOMOJIOIOB: PEaKLUu
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YIJICBOJIOPOJHOM pajMKalle, PeaKkIHUH MPHCOEIUHEHMS,
OKHCIIEHHE TOMOJIoToB OeH3ouia. [IpencTaBienne 00 OpUEHTHPYIOLIEM EHCTBUN 3aMECTUTENEH B
OEH30JIbHOM KOJIbIIE Ha NpUMEpe AJKUIbHBIX paJuKanoB, KapOOKCHIBHOW, THAPOKCUILHOM,
aMHHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTH XHUMHUYECKHX CBOMCTB CTHpOJIA.
[Tonmumepu3arus ctuposia. CriocoObl MosTydeHus U IPUMEHEHUE apOMaTUYECKUX YIIIEBOJOPOIOB.



[Tpuponusii ra3. Ilonyraeie HedTsHbIe Ta3bl. HedTh n e€ mpoucxoxaenue. KameHnusii
yrojib U TPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTKu HEPTH: MEPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTaTUTUYECKU), pupopmMuHr, mupoius. [Ipoaykrel nepepaboTku HepTH, UX
MPUMEHEHHE B TIPOMBIIIJICHHOCTH U B OBITY.

I'eneTmueckas CBA3b MCKAY pa3/IMYHbIMU KJIaCCaMU YIJICBOJOPOJAO0B.

ONEeKTPOHHOE CTPOCHUE TaJOrEHIPOU3BOJIHBIX YIJIEBOJOPOJOB. Peaknuu 3amerieHus
rajJjloresa Ha TMAPOKCOIPYIIy, HUTPOIPYyIIly, IMAHOTPYIITY, aMUHOrpyny. /JlelictBue Ha
TaJIOTEHIIPOU3BOAHBIE  BOJHOIO M CIMPTOBOTO  pacrtBopa wménouu. B3ammoneincreue
JUTAIOTC€HAJIKAaHOB C MAarHueM M LUHKOM. [IoHATHE O MeTa/utoOpraHu4ecKux COEIUHEHMSX.
Hcnonb30BaHne TallOT€HIIPOM3BOJHBIX YIJIEBOJOPOJIOB B ObITY, TEXHUKE W IPU CHHTE3E
OPraHNYECKHUX BELIECTB.

OKCIIepUMEHTAIbHBIC METOJbl _M3YYEHHsI BEIIeCTB W WX TIPEBPALICHHUN: U3yYCHHE
(bu3nyecKuX CBOMCTB YIJIEBOJOPOIOB (PaCTBOPUMOCTD), KAUECTBEHHBIX PEaKUil YIIIeBOJOPOI0B
pa3IMyYHbIX KJIaccoB (oOeclBeurnBaHWEe OpPOMHOW WM MOJHOW BOJBI, pacTBOpa IepMaHIaHara
KaJIvs, B3aUMOJICHCTBHE alleTHIICHa C aMMUAYHBIM pacTBOpoM okcujia cepedpa(l)), kauecTtBeHHOE
oOHapy)XeHHe yriepoja M BOJOPOJa B OpPraHMYECKUX BEIECTBAX, IMOJy4YEHHE 3TUJIEHA H
U3Y4YE€HHUE €ro CBOMCTB, o3HakoMyieHHE ¢ KoJyulekuusmu «Hedts» u «Yromb», ¢ obOpasuamu
macTMacc, KaydykoB W PE3WHBbl, MOJEIMPOBAHHE  MOJEKYl1  YIJIeBOJOPOJIOB U
raJIOreHIIPOU3BOIHBIX YTIIEBOJAOPOIOB.

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHHs.

[IpenenvHble OmHOATOMHBIE CHHUPTHL. CTpoeHHE MOJICKYyNn (Ha TpUMEpe METaHola |
staHosa). ['oMonornueckuii psam, odmas Gopmysna, n3oMepusi, HOMEHKJIATYpa M KJIacCU(DUKAITHSI.
@dwusnyueckue CBOWCTBA TPEACTBHBIX OJHOATOMHBIX CHHPTOB. BOJOPOAHBIE CBS3M MEXIY
MOJIEKYJIaMH CITUPTOB. XMMHYECKHE CBOWCTBA: PEAKIIMU 3aMEIICHUs, JeTHAPATAIINH, OKHCICHHUS,
B3aMMO/ICHCTBHE C OPTraHNYECKUMHU U HEOPraHMYECKHUMH KHcloTaMu. KauecTBeHHast peakius Ha
OJTHOATOMHBIC CIHPTHI. J[eHCTBHE ATaHOJIa W METaHOJa Ha OpraHu3M uenoBeka. CrocoOb
MOJTyYCHUSI U TIPUMECHEHUE OJJHOATOMHBIX CITHPTOB.

[TpocTeie 3¢upbl, HOMEHKIaTypa U U3oMepus. OcOOEHHOCTH (HU3HYECKUX U XUMHUYECKHUX
CBOMCTB.

MHoOroaToMHbIC CIIUPTBI — OTHJIICHITIMKOJIb M TIHULOCPHH. duznyecKkue M XHUMHUUYECKHUE
CBOICTBA: p€aKinun 3aMCIICHUA, BBaHMOHeﬁCTBHG C OpPraHM4€CKUMHM MU HCOPraHU4YCCKUMH
KHUCJIOTaMH, Ka4CCTBCHHAA PCAKIKA HAa MHOI'OATOMHBIC CIIMPTHI. Hpe,I[CTaBJ'IeHI/Ie 0 MCXaHU3MC
peaKHI/Iﬁ HYKJICOCI)I/IJ'IBHOFO 3aMCIICHU . I[eﬁCTBHC Ha OpraHu3M YCJIOBCKaA. CriocoOsbl MOJIyUCHUA
U IIPUMCHCHUEC MHOT'OATOMHBIX CITMPTOB.

®enou. CTpoeHue MOJIEKYJIbl, B3AUMHOE BIMSHHE TUAPOKCOTPYIIBI U OEH30JIBHOTO S/pa.
®dusnueckue cpoiictBa (peHosma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIE
peakuuu Ha (enos. TokcuuyHOcTh (eHona. CrocoObl MOTYYEeHUS M MpHUMEHeHHe (eHoIa.
denonopmanbaeTUAHAS CMOJIA.

KapOoHMIIbHBIE COEIMHEHUS — albJETHAbl M KETOHBL. DJIEKTPOHHOE CTPOEHHUE
KapOOHMIIBHOU rpymmbl. ['oMojoruyeckue psasl ambAerHI0B M KETOHOB, oOmas Qopmyna,
nU30MepHusl M HOMEHKiIarypa. PU3MYecKHe CBOMCTBA albJETHI0OB M KETOHOB. XHMHYECKHE
CBOMCTBA QIbJETHJIOB M KETOHOB: peakuuu mpucoequHeHHs. OKHUCIEHUE albIeruios,



KauCCTBCHHLIC PCAKIMUMHU HaA aJIbJACTHIBI. Cnoco0Ob1 MOJIY4YCHUA W HNPUMCHCHHUC aJIbACTUIOB H
KCTOHOB.

OHOOCHOBHBIE TpeNeNbHbIe KapOOHOBbIE KHCIOTBL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepuss U HOMeHKIarypa. (Du3MYeckwe CBOWCTBA OJHOOCHOBHBIX
IIpeiebHBIX KapOOHOBBIX KUCIOT. BogopoIHbIE CBSA3U MEXTY MOJIEKYJIaMU KapOOHOBBIX KHCIOT.
XUMHYECKUE CBOMCTBA: KUCIIOTHBIE CBOICTBA, peakius ATepU(UKALNU, PEAKIUH C YYaCTHEM
YIJIEBOJIOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MYpPaBbMHOW KHCIOTHL. [loHste o
MIPOU3BOIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(upax. MHOroobpasue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOWMCTB HEMPECIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX
KHCJIOT, TUAPOKCHKAPOOHOBBIX KHCIOT. IIpencTaBUTENnH BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, NAJIbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JUHONEHO08As KUCIOThl. (CrocoObl
MOJIy4YEHUS U IpPUMEHEeHUEe KapOOHOBBIX KHCIIOT.

Crnoxwusie 3¢upsl. ['oMmonoruueckuit psn, oOmias Gopmynna, U30MEpHUs U HOMEHKIIATypa.
DU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, pusnueckre U XMMHUYECKHE CBOWCTBA JKHPOB: THIPOJIHU3 B KUCION H
iesioyHoi cpese. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKAIINX OCTATKU HEMPEIEIbHbBIX KUPHBIX
KUCHOT. JKUpsl B IPUpPOIE.

MpbL14 KaK COJIM BBICIIAX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JCHCTBHE.

OO6mrast xapaktepucTuka yriaeBofoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- H
nojucaxapuabl). MoHocaxapuipl: TIIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a, 1e30Kcupruoo3sa.
®du3nyYecKre CBOMCTBA U HAX0XKIeHHUE B mpupoje. PoTocuHTe3. XMMHUUECKUE CBOMCTBA IITFOKO3bI:
PEaKIuy ¢ y4acTUEM CIIUPTOBBIX U aJIbJIETUTHOM TPy, CHUPTOBOE U MOJIOUHOKHUCIIOE OpOKEHHE.
[IpumeHeHue roKo3bl, €€ 3HaYeHHE B KU3HEEATEIbHOCTH opranu3mMa. Jlucaxapuisl: caxaposa,
MajbTO3a U jJakTo3a. BoccTaHaBnuBaromue M HEBOCCTaHABIMBAIOIIME aucaxapunsl. ['uaponus
nucaxapunoB. Haxoxzaenue B npupojsie u npuMmenenue. [lonvcaxapuapl: kpaxmai, TIIMKOTEH U
uemnono3a. CTpoeHHe MaKpOMOJEKYyJd Kpaxmania, IVIMKOreHa U IeJUIoo3bl. dusznyeckue
CBOMCTBa Kpaxmalia U LIeJUII0JIO3bl. XUMUYEeCKHe CBOWMCTBA Kpaxmala: FHApOJIN3, KadeCTBeHHAs
peakiusi ¢ HMOJOM. XHMHUYECKHME CBOMCTBA UEIUIIOIO3BL: THAPOJU3, MOJydyeHHe 3(pupon
1estoso3el. [TonsTre 06 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIIEpUMEHTAIbHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPAIEHUUN: PACTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJIE, B3AUMO/ICHCTBHE ATAHOJIA C HATPUEM, OKHUCIICHUE STHIIOBOTO CIIUPTA
B QJIBJICTU]I Ha PACKaJIEHHON MEIHOW MPOBOJIOKE, OKUCIICHUE STHIIOBOTO CIUPTA JTUXPOMATOM
Kajusi (BO3MOKHO MCIOJIb30BaHUE BUICOMATEPUAIOB), KAUCCTBCHHBIC PEaKI[MK Ha aJIbJCTUIBI (C
ruapokcuaoM auammuHcepeOpa(l) u  ruapokcmmom  menu(Il)), peaknus raunepuHa €
ruppokcugom menu(1l), xumMudeckue cBOCTBa pacTBOpa YKCYCHOW KHCJIOTHI, B3aUMOJICHCTBHE
pacTtBopa TIoKo3bl ¢ Tuapokcunom meau(ll), BzaumozeiicTBue Kpaxmaia ¢ HOJOM, PELICHHE
AKCMEPUMEHTAIBHBIX 337a4 M0 TeMaM «CrupThl U GeHobD», «KapOoHoBbIe kKucaoThl. ClOKHbBIE
3pUpBI».

A30TcoepKalie OPraHnYecKue CoeTHHEeHUsI.

AMUHBI — OpraHM4yecKue TMpOU3BOJHBIE aMMmuaka. Kiaccudukanuss aMUHOB:
anmudaTtuyeckue U apoMaTHUECKUe; MEPBUYHbIE, BTOPHUUHBIE U TpeTuyHble. CTpOeHUE MOJEKYI,
obmas ¢opmyna, u30Mepus, HOMEHKJIATypa U (PU3HUecKue CBONCTBA. XMMHYECKOE CBOMCTBa
anudaTuyecKux aMUHOB: OCHOBHBIE CBOWMCTBA, aTKUJIMPOBAHUE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHUHOB C a30TUCTOM KUCI0TOU. CONMM aNKUIaMMOHUS.



AHWINH — IIpe/ICTaBUTENb aMUHOB apoMarudeckoro psiaa. Ctpoenue aHuinHa. B3anmuoe
BIIMSIHME TPYII aTOMOB B MoJieKyine aHwinHa. OCOOEHHOCTH XMMHUYECKHX CBOWCTB aHUJIMHA.
KavectBennsle peakiuu Ha aHuiauH. CrocoObl MONyYeHHs W TNPUMEHEHHE anu(paTHYeCKHX
amMuHOB. [losrydeHne aHUIMHA U3 HUTPOOESH301a.

Amunokucinotel. Homenkiarypa u uzomepusi. OTaesbHbIC TPEICTABUTENN 0,-aMUHOKUCIIOT:
rJIMIUH, anadnd. Ou3nyeckre cBOMCTBA aMUHOKHUCIOT. XMMHYECKHE CBOMCTBA aMHHOKHUCIIOT KaK
aM(pOTEPHBIX OPraHUYECKUX COCTMHCHUH, peaKIHs MOJIMKOHICHCAINY, 00pa30BaHME METITHIHON
cBs3u. buosorunyeckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOJINA3 MENTHIOB.

Bbenxu kak npupoanblie monuMepsl. [lepBudnas, BTOpu4Has U TPETUYHAS CTPYKTYpa OEIKOB.
XUMHYeCcKHe CBOWCTBA OENIKOB: THIPOJIN3, A€HATypalusl, KaYeCTBEHHbIE pEeaKlIUK Ha OEJKu.

OKCHEepUMEHTATbHBIC METO/IbI M3YUCHUS BEIIECTB U UX MIPEBPAIICHUI: PACTBOPEHHUE OCITKOB
B BOJIe, JeHaTypaius O€JIKOB IpW HArpeBaHWM, I[BETHBIE pEAKIMU Ha OEJKH, pelieHue
SKCIEPUMEHTAIBHBIX 33Jlad M0 TeMaM «A30TCOAEpKAINE OPraHUYECKUE COCIUHEHUS» U
«Pacrio3HaBaHre OPraHUYECKUX COCTUHEHUI.

BricokoMoIeKyJISIpHBIE COCAUHEHUS .

OcCHOBHbIE TIOHATUS XHMHU BBICOKOMOJIEKYJISPHBIX COEIUHEHHI: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3aLMH, CPEeaHsAs MoJeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEpPHU3aIUs U MOJIUKOHICHCAIIHSL.

[TommumepHbie Matepuasl. [I1acTMacchl (MOTUATHIICH, TOJUTPOTIHIICH, IOTHBHHUIXJIOPHU]I,
MOJIUCTHUPOJT, TOJTUMETHIMETAKPHUIIAT, TIOJTHMKApOOHATHI, MOJUATUIICHTEpedTaNIaT). Y THIM3AIHS 1
nepepadoTKa MIacTUKA.

DnactoMepbl: HAaTypajbHBIA  KaydyK, CHHTETHUECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HatypanbHbIe (XJIONOK, HMIEPCTh, IIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[TommumepsI crienuaabHOTO HazHaYeHHS (TE(IIOH, KEBJIap, JEKTPOIPOBOISIIUE TOJIUMEPHI,
OunopaziiaraeMble TIOJUMEPHI).

OKCIIepUMMEHTAJbHBIE METOJbI M3YYCHHS BEIISCTB M MX IPEBPAIICHUM: O3HAKOMIIEHHE C
o6pa3uaMH NpUPOAHBIX W HCKYCCTBCHHBIX BOJIOKOH, IIIaCTMACC, Kay4yKOB, pPCHICHUC
OKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMC «Pacno3HaBaHue miacTMacc U BOJIOKOH).

Pacuérnbie 3agaun.

Haxoxaenne MonekynsipHoOil (hOpMyIbl OPraHUYECKOTO COEIMHEHHS IO MAaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXICHUE MOJEKYISIPHONH (OpPMYIbl OPraHUYECKOTO
coenuHeHus 1Mo Macce (00bEMY) TPOYKTOB CrOpaHus, IO KOJIHMYECTBY BellecTBa (Macce, 00bEMY)
MPOJIYKTOB pEaKUWU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYpPHOH (HOPMYIBI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHUX CBOMCTB WM CIIOCOOOB TMOJTYYEHUS,
oTIpe/ieNieHUe I0JIA BBIXOJA MPOJIyKTa PEAKIINH OT TEOPETUIECKH BOZMOYKHOTO.

MexnopeaMeTHbIe CBI3H.




Peanuzanus MeXNpeaMETHBIX CBS3ed IpU M3ydEeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
IIOHATUH, IPUHATBIX B OTACIBHBIX IIPEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEeHHO-HAyYHBIC TMOHSTHS: SIBIICHUE, HAaydyHbIM (DakT, THIOTE3a, TEOpHs,
3aKOH, aHAJIM3, CHHTE3, KIAacCUpUKaIWs, HAOIIOJACHHE, W3MEpPEHUE, SKCIICPUMEHT, MOJCIb,
MOJIEJTMPOBAHHUE.

®du3uka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPI€TUYECKUN YPOBEHD,
BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PM3NYECKUE BEIWYHMHBI, CAMHUIIBI
U3MEPEHUs, CKOPOCTh, SJHEPIHs, Macca.

buonorus: knerka, opraHusM, 3KOCHUCTeMa, Ouochepa, MeTaboJM3M, HACIIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTpPO(HBIA THUN TUTaHUSA, OpoxkeHue, (OTOCHHTE3, NbIXaHHE, OCNKH,
YTIICBOJIBI, )KUPBI, HYKJICHHOBBIC KHCIOTHI, (DEPMEHTHI.

I'eorpadusi: mose3Hsle HCKONIAEMBbIE, TOILIHUBO.

Texuonorns: MUIIEBBIC MMPOAYKTHI, OCHOBBI PAlIMOHAJIBHOTO IMUTAHUS, MOIOIIHUE CPCACTBA,
MaT€puraibl U3 UCKYCCTBCHHBIX U CUHTCTUYCCKHUX BOJIOKOH.

11 KJIACC

OBIIAS 1 HEOPTAHUYECKASA XUMUSA

Teopeanecm{e OCHOBBI XUMHHU.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKHH aneMeHT. M3otonbl. CTpoeHUE IeKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE 4YHCIIA. DHEPreTUYECKHUE YPOBHM U TMOJYPOBHU. ATOMHBIE
opboutanu. Kinaccupukamnus XUMHYECKAX dJIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB MO AaTOMHBIM OpOUTAIsAM. DJIEKTPOHHBIE KOH(UTypaly aTOMOB 3JEMEHTOB
MEepPBOr0—4YeTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO3OYKIEHHOM COCTOSIHUM, JIIEKTPOHHBIE
KOH(UTYpaluu HOHOB. DIIEKTPOOTPULIATEIIBHOCTb.

Hepnonnqecxnﬁ 3aKOH u HepuozmquKaﬂ CHUCTCMa XUMHNYCCKHX 3JICMCHTOB
Z[I/I MeHaeneena. CBs3b NEpUoaANYCCKOro 3aKkOHa U HepnonnquKoﬁ CUCTCMBbI XHUMHUYCCKUX
9JICMCHTOB C COBpeMeHHOﬁ TeOpI/Ieﬁ CTPOCHUS aTOMOB. 3aKOHOMepHOCTI/I W3MEHEHHSI CBOMCTB
XUMHUYCCKHUX JJICMCHTOB U O6p33yeMBIX HMHU TIPOCTBIX M CJIOXKHBIX BCHICCTB IIO I'pylHIilaM M
nepuoaam. 3HaueHue NEpUoaANYCCKOI0 3aKOHa I[I/I MeHnpeneena.

XuMH4YecKas CBs3b. BUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, MOHHAasA, MCTAIJIMYCCKasd.
MexaHu3MbI 06pa30BaHI/I}I KOBAJICHTHOM CBA3U: OOMEHHBIN
n ,Z[OHOpHO-&KLICHTOpHLIfI. BHCPFI/I}I n aJInHa CBA3MH. HOJBIpHOCTL, HAIpaBJICHHOCTb U
HaCHIIIIA€MOCTh KOBAJICHTHOM CBS3H. KpaTHBIC CBA3U. BO,Z[OpO,Z[HEUI CBA3b. MC)KMOJICKyJIHpHBIC
B3aHUMO/JICHCTBUSL.



BaneHTHOCTh U BaJEHTHbIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C UX T€OMETPHUYECKUM CTpOCHUEM (Ha MpUMEpPE COCAMHEHHUI 3JIEMEHTOB BTOPOTO
nepuoa).

[IpenacraBnenne 0 KOMIUIEKCHBIX coeauHeHusix. (CocTraB  KOMIUIEKCHOTO — HMOHA:
KOMIIJIEKCOOOpa3oBareib, JIMTaHABl. 3HAYCHHWE KOMIUICKCHBIX coeauHeHuid. [loHaTHe o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJIEKYJASIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. THIBI KPUCTAUIMUECKHUX
pemeEToK (CTPYKTYp) U CBOMCTBA BEIIECTB.

[Tonstie o nucnepcHbIX cucremax. Mctunablie pactBophl. IlpencraBienne o KOIIOUIHBIX
pactBopax. CrnocoObl BbIpaK€HUS KOHIIEHTpAlMM pPAacTBOPOB: MaccoBas [OJs BEIIECTBA B
pacTBope, MoJisipHas ~ KOHIeHTpauus. HachllleHHble M HEHACHIIIEHHbIE  PacTBOPBI,
pacTBopuMocCTb. Kpucrannoruaparsl.

Knaccudpukanuss 1 HOMEHKJIAaTypa HEOpPraHMYECKUX BeIlecTB. TpUBHAIbHBbIE HA3BAHUS
OTJIEebHBIX MPEACTaBUTEICH HEOPraHNUECKUX BEILIECTB.

Knaccudukanus XuMHYeCKUX peakiiil B HEOPraHMUeCcKON U OpraHMuecKoi XUMHUU. 3aKOH
COXpPAHEHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS W NPEBPALICHUS SHEPIUU NP XUMUYECKHUX
peakusix. TernoBbie 3h(eKTs XuMUYecKkux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHYECKOU peakinu, €€ 3aBUCUMOCTb OT Pa3InYHbIX (GakTopoB. ['OMoreHHbIC 1
rereporeHHsle peakiuu. Karanus u katanuzaTopsl.

OO6patumbie 1 HEOOpaTUMBIEC PEAKIIUUA. XUMUYECKOE paBHOBecHe. KoHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOpbI, BIUAIONIME HA MOJIOKEHHE XMMHUYECKOTO PaBHOBECHS: TEMIIEpaTypa,
JTABJICHUE U KOHIIEHTPAIlMU BEUIECTB, yYacTBYIOMMX B peakuuu. [Ipunuun Jle [larenbe.

OnexTponuTHueckas auccounanus. CunbHple H  cliadble  31eKTpoauThl. CTerneHb
muccouuanuu. Cpena BOJHBIX PacTBOPOB: KHUCIIOTHAs, HEHTpasbHas, IienouHas. BomopoaHsiit
nokazatens (pH) pactBopa. 'uaponus coneit. Peakiiuu nonHoro oOMeHa.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC pCaKuuu. Crenenpr okucineHusa. OKHCIUTEIb U
BOCCTAaHOBHUTCIIb. HpOI_[CCCBI OKMCIICHMSI W BOCCTAHOBIICHMS. BaXHEUIME OKHCIUTEIU U
BOCCTAaHOBHUTEIU. MeTo1 QJICKTPOHHOI'O OajaHca. SHGKTI)OHI/B pacTBOPOB U PaCIllIaBOB BCIICCTB.

OKcIIepUMEHTAaJbHBIC METOJbl M3YYEHHS BEIISCTB M WX NpPEBpaIllcHUM: Pa3JIOKCHUC
IEepoKCHaa BOOOpPOJda B IIPUCYTCTBHUU KaTAJINW3aTOPaA, MOJACIIN KPUCTAJUIMYCCKUX peH_IéTOK,
IIPpOBCACHUC peaKI_[I/Iﬁ HOHHOI'O O6M€Ha, OIpCACICHHUC CPCAbl PACTBOPOB C IMMOMOIIbBIO
HHAUKATOPOB, U3YUCHUC BJIMAHHUA PA3JIMIHBIX (l)aKTOpOB Ha CKOPOCTHb XHMHUYECKOH pCakuun u
IMOJIOKCHHUEC XUMHUUYCCKOI'0O paBHOBCCHA.

Heopranuueckast xummusi.

[lonoxxenne HemetramioB B Ilepuonnmueckoil cucteMe XMMHUYECKHUX  DIEMEHTOB
J.W1. MenpeneeBa U 0COOCHHOCTH CTpOEHHUS MX aToMOB. Du3MUyecKHe CBOMCTBA HEMETAJUIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

BO,Z[OpOI[. HonyquHe, (I)I/ISI/I‘-ICCKI/IG U XMMHYECKHE CBOMCTBA: peaknun € METalllaMu U
HEMCTAallIaMH, BOCCTAHOBUTCJIbHBIC CBOICTBA. FI/I,Z[pI/I,Z[LI. TonauBHBIE PIEMEHTHI.



lanmorensl. HaxoxaeHue B mpupoje, CrocoObl MOMydeHHs, GU3HUYSCKUE U XUMHUYCCKHE
cBoiicTBa. ['asioreHoBoOpOAbl. BakHEWIIME KHUCIOPOACOEPKAIIME COCAUHEHUSI TaJOr€HOB.
JIabopaTopHbIE U MPOMBIIIIIICHHBIE CIIOCOOBI MTOTYICHHS TaOTeHOB. [[pruMeHeHne raloreHOB U X
COEIMHEHU.

Kucnopon, o30H. JlabopaTopHble M MPOMBIIIJIEHHBIE CHOCOOB! HMOIYyYEHUS KHCIOPOA.
duznyecknue U XMMUYECKUE CBOMCTBA U IPUMEHEHHUE KUCIOPOAa U 030HA. OKCUJIBI U IEPOKCU/IBL.

Cepa. HaxosxneHue B mpupo/ie, COCOOBI OTydeHUs, (PU3NIECKUE M XUMUYECKUE CBOICTBA.
CepoBogopon, cyibhuasl. Oxcua cepoi(IV), okeun cepri(VI). CepHuctast u cepHasi KUCIOTHI U UX
cost. OCOOCHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IpuMeHeHue cepol U € COeAMHCHUN.

AzoT. HaxoxaeHnue B mpupoie, CiocoObl MoTydyeHus, U3n4ecKre U XMMHUYECKUe CBOMCTRA.
Ammuak, HUTpuAbL. OKcHUIbl a30Ta. A30THCTas M a30THast KUCIOTHI U UX coid. OCOOEHHOCTH
CBOMCTB a30THOM KUCIOTHI. [I[puMeHeHure a30Ta u ero coeIMHeHU. A30THBIE YIOOpEeHHS.

®dochop. Haxoxaenwe B mpupoje, CHOCOOBI MOJydeHUs, (PU3NUECKUE M XUMHUYECKUE
cBorictBa. Pochuast u pocun. Oxcuast hochopa, hochopras kuciora u e€ conu. [Ipumenenune
docdopa u ero coenunenuit. PocpopHsie ynoOpeHUs.

Yriepon, HaxoXJaeHHWE B Tpupoae. AuoTporHbie Moaudukaruu. DU3HYECKUE W
XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcun yraepoaa(ll), okcnn
yraepona(IV), yronbHas kucnoTa u €€ conu. AKTUBUPOBAaHHBINA YroJb, aacopOuus. yniaepeHsl,
rpadeH, yriaepoaHsie HAaHOTpYOkU. [IpuMeHeHne MPOCThIX BElIeCcTB, 00pa30BaHHBIX YIIEPOAOM,
U €r0 COEIUHEHUN.

Kpemuwnii. Haxoxaenune B mpupoje, CrocoObl MOJydeHHs, PU3MUECKHE W XUMUYECKHE
cBorictBa. Oxcuna kpemHusi(IV), kpemHHEeBass KUCIOTa, CHIIMKAThI. [I[puMeHeHne KpeMHHS B €T
coequHennil. CTEKJI0, €ro moJiy4eHue, BUJIbl CTEKIIA.

Ilonoskenne MeTaIoOB B HepHOHquCKOﬁ CHCTEME XMMHYECKHUX 2eMeHTOB. OCOOEHHOCTH
CTPOCHH: DJICKTPOHHBIX 0007104YeK aTOMOB METAJIJIOB. O6H_[I/Ie (bl/ISI/ILIGCKI/IC CBOMCTBA METAJIJIOB.
HpI/IMeHeHI/Ie MCTAJIJIOB B 6BITy n Texauke. CIuiaBel METaJIJIOB.

DNEKTPOXUMHUUECKUN Psiji HAaNpsDKeHUH MeTaiioB. O01re cnocoObl NOMydeHHs] METaJUIO B!
TUAPOMETAJUTYPrHsl, MUPOMETAJUTYPrusi, deKTpoMeTainyprus. [loHsaTHe 0 KOPpO3UU METAJLIOB.
CriocoOsl 3a1UThl OT KOPPO3HUHU.

OO6mas xapakrepuctuka metauioB [A-rpynmbl Ilepuoauueckoil CUCTEMBI XHUMHUYECKUX
aneMeHTOB. HaTtpuii u xanuii: nonydenue, Gpusndeckue U XMMUYECKHE CBOICTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCAUHEHUH.

Oobmas xapakrepuctuka MetanioB IIA-rpynmsl Ilepuonnyeckoil cucTeMbl XMMHUYECKHX
3JIEMEHTOB. MarHuii ¥ KaJblMii: oJydeHue, pru3nyeckre u XMuMU4ecKrue CBOMCTBA, TPUMEHEHHE
IIPOCTHIX BEIIECTB U UX coeTuHEHUH. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHHUs.

ATFOMUHUIN: MOoJIy4CHHEC, q)HSH‘IeCKI/Ie n XUMHUYCCKUC CBOI\/'ICTBa, MMPUMCEHCHUC TIPOCTOI'O
BEIIECTBA U €ro COCAMHEHUIA. AM(I)OTCpHLIC CBOICTBa OKCcHIa U rHApoKCua aJIrOMHUHUA,
THAPOKCOKOMIIJICKCHI aJIOMUHUSL.

OOmiast xapakTepuUCTHKa MeTauioB mobounslx mnoarpynn (b-rpymm) Ilepuoauueckoii
CUCTEMBI XUMHUUYECKUX IEMEHTOB.



dusnueckrue U XUMHYECKUE CBOMCTBA XpoMa U ero coeAuHeHuil. OKCUIbI U THIPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl u AUXpOMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

®usznueckue M XUMHUYECKHME CBOMCTBA MapraHia M €ro CcoeauHeHud. Baneimne
coemuaenust mapranna(ll), mapranna(IV), mapranna(VI) u mapranma(VIID). Ilepmanranar xanus,
€ro OKHUCIIUTENbHbIE CBONCTBA.

dusuyeckre U XUMHUUECKUE CBOMCTBA JKeje3a U €ro COGHHHGHHﬁ. OKCI/IIH:I, TUAPOKCUIBLI U
cosm xkene3a(ll) u xeneza(lll). [lomyuenue u npumeHeHue *Keje3a U ero CIijIaBoB.

®uU3NYECKUE U XMMUYECKUE CBOMCTBA MEAU U €€ coennuHeHuid. [lonyyenrne u npuMeHeHue
M€ U €€ COCIMHEHHN.

[uuk: monyuenue, pusndeckre 1 XUMUUECKHE CBOcTBa. AM(OTEpHBIE CBOMCTBA OKCUAA U
TUIPOKCUIA LIMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[ppuMeHeHne IMHKa U €ro COeTMHEHUH.

DKcIepUMEHTAIbHbIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALllEHUI: 3ydyeHrne oopa3ion
HEMETaIlJIOB, TOpeHue cepbl, (ocdopa, kene3a, MarHusl B KUCIOPOJE, M3YUYEHUE KOJIICKIUU
«MeTaniel ¥ CIUIaBbl», B3aMMOJCHCTBHE MIEIOYHBIX M IIEJI0YHO3EMENIBbHBIX METANIOB C BOJOMN
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U YKeJe3a C pacTBOpaMu
KHUCJIOT U IIeJ0Yel, KaueCTBEHHbIE peaKlMd Ha HEOpraHWYeCKue aHWOHbI, KATUOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJICHCTBHE THAPOKCUIOB aTIOMUHUS U LIMHKA C PACTBOPAaMU KUCJIOT U
IeJI0OUei, peleHne SKCIepUMeHTaIbHbIX 3aa4 1o TemaMm «[ anorens», «Cepa u e€ coeJUHeHUS,
«A30T u Qochop U UX coeluHEHUs», «MeTamibl IIaBHBIX MOArPYNI», «MeTamibl TOO0UHBIX

MOATPYIII».

XHUMHS U KU3HD.

Ponp xuMuu B obecrnieyeHnu YCTOﬁqHBOFO Pa3BUTHA YE€JIIOBCUCCTBA. Ilonsarue o HAay4YHbIX
METOJaxX MO3HAaHUA U METOAOJOTHUH HAYYHOI'O UCCIICAOBAHUA. Hay‘IHI)IC IMPUHIUIIBI OpraHUu3aluu
XUMHUYCCKOI'0 IIPOU3BOACTBA. HpOMBIH_UIeHHBIC CII0COOBI MOJIy4CHUSA Ba)KHEHUIITNX BEIIECTB (Ha
IpuMEpe IMPOU3BOJACTBA aMMHAKa, cepHoﬁ KHCJIOTHI, MeTaHOJ'Ia). HpOMI)IIHJICHHBIC CII0COOBI
MMOJIy4YCHUs MCTAJUIOB K CILJIABOB. Xumudueckoe 3arpsA3HCHHUC Oprmanmeﬁ Cp€abpl U €ro
IOoCICACTBUA. PoJie xuMuu B 00ecrieyeHnu 3Hepl"e’I‘I/ILIeCK0ﬁ 0€301I1aCHOCTH.

XuMus H 300POBLEC YCIOBCKA. .HeKapCTBeHHLIC cpeacrna. HpaBI/IJ'Ia HCIIOJIBb30BaHHUA
JICKaPCTBCHHLIX IIPCIIapaToB. Ponp xumuu B Pa3BUTHU MCAUIIUHBI.

XUMHS HUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBBIE J00aBKU. Pojb XUMUHM B 00€CIIEUeHUN
IMUILEBOI OE30IMaCHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beitoBas xumus. IlpaBuia Oe3zomacHoOro
UCIOJIb30BAHUS IpenapaToB OBITOBOM XMMUHU B MIOBCETHEBHON KU3HH.

XuMus B CTPOUTCIILCTBE: BaKHEUIIIHE CTPOUTCIIBHBIC MAaTCPUAJIbI (I_ICMCHT, 6CTOH).
XHMHS B CEIbCKOM XO03SHCTBE. Opr AHUYCCKNEC U MUHCPAJIbHBIC y'I[O6pCHI/I$I.

COBpeMCHHBIe KOHCTPYKIIMOHHBIC MaTCpHaJIbl, KPACKHU, CTCKIIO, KCpaMHUKa. MaTCpI/IaJ'IBI JUIA
OJICKTPOHUKHU. HanoTexHonoruu.



PacuérHble 3a1a4n.

Pacuérel: Mmacchl BemiecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE
Wi 00bEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIUU BEIIECTB, Macchl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEAKLMH, €CIM OJHO W3 BEIIECTB MMEET IMpHUMEcH, Macchl (00bEMa,
KOJIMYECTBa BELIECTBA) MPOIyKTa peakiu,
€CJIM OJTHO M3 BEIIECTB JIaHO B BUJE PACTBOpA C ONPEIEIEHHON MAaCCOBOM J0JIEH paCTBOPEHHOTO
BEIIECTBA, MAaCCOBOM JOJM M MOJSIPHON KOHILIEHTpallMM BEIIECTBAa B PacTBOPE, JOJIH BBIXOJA
MPOAYKTA PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaIMeTHRIE CBA3H.

Peanu3anus MexxmpeIMETHBIX CBsI3€H PU N3y4eHUHU OOIel 1 HeopraHuuecKon XumMuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX MOHATHHN, TaK
Y NOHSITUN, IPUHATHIX B OTJEJIBHBIX [IPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHble MOHSTHS: SIBIIEHHE, Hay4yHbIH (hakT, rumoresa, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKanus, TMEePUOJUYHOCTb, HAONIOACHUE, U3MEpEHHE,
JKCIIEPUMEHT, MOJIENb, MOJEIMPOBAHNE.

dusnka: marepusi, MUKPOMHUpP, MaKpOMHpP, aTOM, JJIEKTPOH, MPOTOH, HEWUTPOH, HOH,
M30TOIIBI, PAaJMOAKTUBHOCTh, MOJIEKYJIa, DHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIIECTBA, HICAbHBIN a3, PU3ndecKre BeTMIUHbI, €TUHHUIIBI U3MEPEHUS,
CKOPOCTb, JHEPI'Hs, Macca.

buonorus: kierka, opraHu3M, OJKOcucTeMa, Ouochepa, MeTadOIM3M, MaKpO- |
MUKPOJIEMEHTHI, OCIIKH, JKUPBI, YIJIEBOIbI, HYKICHHOBBIE KHCIOTHI, ()EPMEHTHI, TOPMOHBI,
KPYroBOPOT BEUIECTB U MOTOK SHEPTHU B IKOCUCTEMaX.

I'eorpadusi: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHoyorus: XuMudecKkas IIPOMBIIIJIICHHOCTh, MECTAJINIYPrus, CTPOUTCIBbHBIC MaTCpHaJlbl,
CEIIbCKOXO031CTBEHHOE IMPONU3BOACTBO, IIHHIEBAas IIPOMBIIIICHHOCTD, (bapMaI_[eBTI/I‘ICCKaH
IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX pceIiaparTros, IMPpOU3BOJACTBO
KOHCTPYKIHMOHHBIX MAaTCPHUAJIOB, JICKTPOHHAA IIPOMBIIICHHOCTh, HAHOTCXHOJIOT'UH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XHMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yabTaTOB OCBOEHHS MpeIMEeTa « XMUMHUsD Ha YPOBHE CpeIHEro o0I11ero 00pa3oBaHusl BbIIEIECHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyYarOIMMHUCS  POCCHUHCKOW  TpakIaHCKOMN
UJEHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH M CaMOOIPEIEICHUIO;
HIMYMEe MOTHBAllMM K  OOY4YEeHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroUIMXcs
PYKOBOJICTBOBATHCSI MPUHATHIMU B OOIIECTBE MpaBUIaMM U HOpPMamH TOBEACHUS; HaJIWUHe



MIPABOCO3HAHUS, SKOJOTUYECKOU KYIbTYphI; CIOCOOHOCTh CTAaBUTh IEITU U CTPOUTH KU3HECHHBIC
TIJIAHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHHS IMpeaMeTa «XUMHUS» OTPaXKarT c(HOpMUPOBAHHOCTD
OTIbITA MO3HABATEIBHOW M MPAKTUYECKOW JIESTEIFHOCTH OOYUYarOIUXCs B MPOLECCe Pean3aliiu
00pa30BaTEIILHON JICATEIIEHOCTH.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHMSI MpeaAMeTa «XUMHs» OTpakaroT cPOPMHUPOBAHHOCTH
OTIbITA MO3HABATEIBHOW M MPAKTUYECKOU JIESITEIFHOCTH O0YUYarOIUXCs B MPOIECCe Pean3aliu
00pa3oBaTeNIbHOM JICSITEIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpazkIaHCKOro BOCTIMTAHMS

OCO3HaHHUS O00YYarOIMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEH, yBaXKEHUS K
3aKOHY U NPaBOIOPSIKY;

MPEACTABICHUSI O COIHMAJIBHBIX HOpMax W TpaBUjaX MEXKJIWYHOCTHBIX OTHOIIEHUU B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JAEATEIbHOCTU MPHU CO3/IaHUU YUeOHBIX TPOEKTOB,
pelIeHny y4eOHbIX U M03HABATEIbHbIX 33/1a4, BHIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYruX
IIPU QHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ATENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMUSI:

IIEHHOCTHOTO OTHOIICHHMS K HCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMUH;

YBAXXCHHUA K IPOHECCY TBOPUCCTBA B obnactu TCOPHUHN M IPAKTHUYCCKOI'0 IIPHIIOXKCHHA
XMMHH, OCO3HaHHA TOro, 4YTO JAaHHBIC HAYKH €CTb PE3YJIbTaT MIUTCIBHBIX Ha6J'II-0,I[CHHﬁ,

KPOIIOTJIMBAIX OKCIICPUMCHTAJIBHBIX IIOUMCKOB, IIOCTOSIHHOI'O TPyda y‘IéHBIX H IIPaKTUKOB,;

HHTEpECAa MW IIO3HABATCIIBHBIX MOTHBOB B IIOJYUYCHHUHW HW TIOCICAYOIIEM aHAIU3C
I/IH(bOpMaI_[I/II/I O IICPCAOBLIX NOCTUKCHUAX COBpeMeHHOﬁ OTCUECTBEHHOM XHMHH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTHU OLICHUBATHL CUTYyallUU, CBA3aHHBIC C XUMHUUYCCKUMU SABJIICHHUAMU, U IPUHUMATDH
OCO3HAaHHBIC PCHICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEACHHE U MOCTYIIKH CBOUX TOBapI/IIJ_Ieﬁ C IIO3UIUM
HPaBCTBCHHLBIX U IIPABOBBIX HOPM U C y‘IéTOM O0CO3HAHHUA MOCIEACTBUI MOCTYIIKOB;,

4) popMupoBaHNS KYJIbTYPbI 310POBb:

MOHUMAaHUS I[EHHOCTEH 300POBOTO U 0€30I1acHOr0 O6p2[33. JKH3HU, HCO6XOI[I/IMOCTI/I
OTBCTCTBCHHOI'O OTHOIICHUS K CO6CTB€HHOMy (1)I/I3I/IHCCKOMy H IICUXUYCCKOMY 310POBbIO;



coOoIeHns MpaBui 0e30macHOro OOpalleHus ¢ BEIIEeCTBAMHU B OBITY, MOBCEIHEBHOU
KU3HHU, B TPYJIOBOM JI€ATEIBHOCTH;

IIOHUMAHUA HOCHHOCTU IPaBUJl HWHAUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e30macHOro
MOBCACHM B CUTyallUAX, YIPOKAOIINUX 3J0POBbIO U JKU3HU JIIOIIGPJI;

OCO3HAHHUS TOCJEJICTBUN U HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTpEOJEHUS aIKoToJIs,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCIIUTAHUSI:

KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAO0BATEIbCKON JESTeIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U APYTrUX BUAAX JI€ATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE B PEIICHHM TMPAKTUUYECKUX 3aad COIUAJIbHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YyYEHHIO Mpodeccuil pa3lIu4yHOTO pojia, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBOKEHUSA K TPYY, JIIOAAM TpyJa U pe3yiabTaTaMm TPYIAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBHIYAIbHOU TPACKTOPHH 00pa30BaHus, Oy Tyiei
npodeccun U peanu3anui cOOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEN K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00IIIecTBa;

6) 3K0JIOrHYECKOT0 BOCTIUTAHUSI:

AKOJIOTUYECKH IIEIECO00pa3HOr0 OTHOIIEHUS K MPHUPOJIE KaK UCTOYHUKY CYIIIECTBOBAHHS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS T'JI00aJILHOTO XapakTepa 3KOJIOTrHYCCKHUX npo6neM, BJIMAHHUA DKOHOMUYCCKUX
IIpOoLECCOB HA COCTOSAHNE HpHpOI[HOﬁ u COHH&HBHOﬁ Cp€anbl;

OCO3HaHUA HCO6XO,I[I/IMOCTI/I HCIIOJIB30BaHUA ,Z[OCTI/I}KGHI/II\/'I XUMHUHU IJId PCIICHUA BOIIPOCOB
PaiuOHAJIbHOI'O ITPHUPOAOIIOJIb30BAHUA;

AKTUBHOTO HENPUATUS JACUCTBUM, NPHUHOCALIMX BpPEIl OKPYXKAIOLIEH MPUPOJHOM Cpele,
YMEHHUsSI TPOTHO3UPOBATh HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIMYUA PA3BUTOTO 3KOJOTHMYECKOI'O MBINIJICHUA, AKOJIOTUYECKOM KYJIBbTYpPBI, OIIbITa
JIEITEIbHOCTH  AKOJOTHYECKOM HAIllpaBJICHHOCTHU, YMCHUSA PYKOBOACTBOBATHCA HMU B
HOSHaBaTeHbHOﬁ, KOMMYHHKaTHBHOﬁ M COLIMAJIbHOM IIPAaKTHUKE, CIIOCOOHOCTH U YMCHHA aKTUBHO
MMPOTUBOCTOATH UACOJIOTHU XCMO(1)06I/II/I;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu U
0O0I11eCTBEHHOH MPaKTHKH;



MOHMMAaHUS CcHenu(PUKH XMMUM KaK HayKd, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU
paLMOHAIBHOIO HAYYHOI'O MBIIIICHUS, CO3AaHUU LEIOCTHOIO IPEACTaBICHUS 00 OKpYXKArOIEM
MHpE KaK O €IMHCTBE IIPUPOJBI M YEJIOBEKA, B INO3HAHUM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coxXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW NWBUJIM3AIMU: B €&
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOW POJIM B CO3/aHWU HOBOW 0a3bl MaTepuanbHOMN
KYJIbTYpBbI, B PELLIEHUH III00aIbHBIX TPOOJIEM YCTOMYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBOIA,
SHEPreTUYECKOM, IMHUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: [IOHMMAaHHs CYHOIHOCTM METOJOB IIO3HAHUA,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJiu3a U OOBACHEHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHNS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIINXCS TAHHBIX
C LEJIBIO MTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEHLHO UCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS JJI pCIICHUA npo6neM
B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX;

HHTEPECA K ITO3HAHUIO, HCCJ’IG}IOB&T@J’IBCKOﬁ JCATCIBHOCTU,

TOTOBHOCTH M CHOCOOHOCTH K HENMpPEphIBHOMY OOpa30BaHHMIO M CaMOOOpa30BaHUIO, K
aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMW TI0 XHMHUU B COOTBETCTBHH C >KU3HCHHBIMHU
MOTPEOHOCTSMU;

HWHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3audHbIX chepax mpoPpecCHOHATBHON IeTETLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpeaqMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTpaMMbl 110 XUMHUH Ha YPOBHE CPEIHEro
o01rero 06pa3oBaHUs BKIHOYAIOT:

3HA4YUMBIC OJIA (1)0pMI/IpOBaHI/I$I MHUPOBO33PCHHUA o6yqafomnxc;1 MCKIUCHUIIIIMHAPHBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe IMOHATHSA, OTPAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTHUHBI MUpPa
n CHCI_[I/I(I)I/IKy MCTOIOB IMO3HAHUS, UCIIOJIb3YCMbIX B €CTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
OHEpTUA, ABJICHUEC, IPOLECC, CUCTEMA, Hay‘lH]':;IfI (I)aKT, IIPpUHIHUII, TUIIOTEC3a, 3aKOHOMEPHOCTD,
3aKOH, TCOpH:I, NCCICAOBAHUC, Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U z[pyrI/Ie);

yHUBEpcaJbHble  yueOHble  JelcTBUS  (MIO3HABaTelbHBIE, KOMMYHHMKaTHBHBIE,
peryasTuBHbIE), oOecrieunBaromiue  (GopMUpoBaHHE  (QYHKIMOHAIBHOW  TI'PAaMOTHOCTH |
COLIMAIBHOM KOMITETEHIIMH 00y4aromuxcs;



CIOCOOHOCTh  OOYYalOIIUXCS ~ UCMOJb30BaThb  OCBOCHHBIC  MEXIUCHUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIE YyueOHBbIE IEMCTBUS B I03HABATEIBHOW U
COLIMAJIBHON ITPAKTHKE.

MeTaHpeHMeTHbIe pe3yiabTaTbl OTPAKAKOT OBJAJACHUC YHHUBCPCAJIbHBIMU y‘IC6HBIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA IICﬁCTBHSIMH.

Ilo3naBaTeibHbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
1) 6a3oBbIe JJOoTHMUYECKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M AaKTYalIM3UpOBATh MpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpCACIIATh LCIU JACATCIBHOCTH, 3adaBas HapaMETpbl W KPUTCPUU HUX ITOCTHIKCHUA,
COOTHOCHTDB PE3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPU OCBOCHUU 3HAHUHN HpI/IéMI)I JJOTHYECKOI'O MBIINIJICHHUS. BBIJACIATH
XapaKTCPpHBIC IMMPHU3HAKU MOHATHH W yCTaHaBJIMBaTb WX B3aWMOCBA3b, HCII0JIb30BaTh
COOTBECTCTBYIOIINEC MMOHATHA IJISA 00bBsICHEHHS OTACIBHBIX q)aKTOB n HBJ'I@HH?I;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KiIacCU(UKAIIMK BEIIECTB M XUMUYECKUX PEAKIIHIA;
YCTaHaBIMBATh MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTUBHBIE, eTyKTUBHBIE, 10 AHAJIOTHH ), BBISIBIISTD
3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMaTPUBAEMbIX SBICHUIX, (POPMYIUPOBATH BBHIBOJBI U
3aKITIOUCHUS;

MPUMEHATHh B Ipoliecce MO3HAHMS MCIOJIb3yeMble B XUMUU CHUMBOJUYECKHE (3HAKOBBIC)
MoJenu, MpeoOpa3oBbIBATH MOIEIbHBIEC TIPEICTABICHUS — XUMHUYECKUN 3HAK (CUMBOJI) DJIEMEHTA,
xuMuueckas ¢GopMyna, ypaBHEHHE XUMHUYECKON peakiud — TMpU PEIIeHUH YyueOHBIX
M03HABATEIbHBIX U MPAKTUYECKUX 33/1a4, IPUMEHITH Ha3BaHHbIE MOJENbHBIC TPEICTABICHUS JJIs
BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEaKIUH.

2) 6a3oBbIe HCCJIEA0BATEIbCKHE HeHCTBUS:
BIIaIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKHX PEAKIUi;

(I)OpMy.]'II/IpOBaTB oM W 3aJa4u  HCCICOOBAHMA, HMCIIOJb30BaTh IIOCTABJICHHBLIC H
CaMOCTOATCIBHO C(bOpMYHHpOBaHHBIe BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IO3HAHUSA U OCHOBBI
HJIA (I)OpMI/IpOBaHI/IH TUIIOTE3BI IO MMPOBEPKE MPABUIBHOCTHU BbICKA3bIBACMbBIX CY)KHCHHﬁ;

BJIQJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHMS W TPOBEACHUS YUCHHUYCSCKHX
AKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOJIOATh 332 XOJOM MpoIlecca, CaMOCTOSTEIbLHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMyaupoBaTh OOOOINCHHS € BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIE0OBAHMUS, COCTABIATH 0OOCHOBAHHBINA OTYET O MPOACTAHHOM
pabore;



npuoOpeTaTh OMNBIT YYEHHUECKOW MCCIEeNOBATEIbCKOW M MPOEKTHOM JEeSTEIbHOCTH,
IIPOSIBJIATE CHOCOOHOCTh M T'OTOBHOCTh K CaMOCTOSITENIBHOMY IIOMCKY METOJIOB PELICHUS
MIPAKTUYECKUX 33]1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B ITO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3JIMYHBIX HMCTOYHUKAX WHPOpManuu (HAYIHO-TOMYJsIpHAS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHATM3UPOBATH HH(POPMAIHIO PA3TUIHBIX BUI0B U (POPM MPEACTABICHUS, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl U NPUMEHSATh pa3IMYHbIE METOJAbl INpPH TOMCKE U OTOOpe
nH(popmaluy, He0OXOAUMOM /1JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAEIEHHOIO TUIIA;

MpHOOpETaTh OMBIT UCHOJB30BAaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JINYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpATh ONTUMAIbHYIO (OpMY MpeCcTaBieHUs MHGOPMAIUK (CXEMBI,
rpaduku, TuarpaMMsl, TaOIUIBI, PUCYHKH U JIPYTHE);

UCIO0JIb30BaTh HAy4yHBIM S3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmanen: TPUMEHATh MEXIpeAMETHble ((u3nueckue M MaTeMaTH4ecKhe) 3HaKu U
CUMBOJIBI, POpMyIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMNYCCKUE CPEACTBA HATTIAAHOCTHU.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 0OCYXIaeMO# TEMBbI B XOI€ IMAJIOTa W/WJIH TUCKYCCHUH,
BBICKA3bIBATh UJIeH, (POPMYIIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJITHEHUS
MIPEAJIOKEHHON 3a/1a4H;

BBICTYIIATh C HPGSGHTaHHCﬁ pPEe3yJIbTaTOB IMO3HaBaTEJILbHOM ACATCIIbBHOCTH, ITOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIKM COBMCCTHO CO CBCPCTHUKAMHU IIpU  BBIIIOJIHCHHH XHMHYCCKOI'O
OKCIICpUMCHTA, HpaKTquCKOﬁ pa6OTBI M0 HCCICAOBAaHUIO CBOMNCTB HN3y4acMbIX BCUICCTB,
pealin3aliun y‘IC6HOl"O IIPOCKTa, " (I)OpMy.]'II/IpOBaTL BbIBOJIBI II0 pPE3YyJIbTaTaM HpOBe)IéHHBIX
HUCCIEOBAaHUN HYTGM COTJIaCOBaHMS MO3ULIMU B X0/E O6C}’)KI[€HI/I${ 1 oOMeHa MHEHHUSIMU.

PeryasiTuBHbIC YHMBepCAJbHbIC Y4eOHbIC el CTBHUSA:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYLIECTBIISITH CBOIO ITO3HABATEIBHYIO IESTEIBHOCTD,
ompenensds e€ Ienu M 3a/laud, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOJAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii AJITOPUTM JEHCTBHI NMpPU BBHINOJHEHUH YYEOHBIX M MCCIEOBATENbCKUX 3a7ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIOCOO UX pEIIEHUs ¢ YUETOM MOIyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;



OCYIICCTBJIATL CAMOKOHTPOJIb ACATCIBbHOCTH HAa OCHOBC CaMOaHaJIM3a 1 CAMOOLCHKH.

HNPEIMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl OCBOEHMS MPOrPaMMBbI IO XUMUU Ha YriyOJIEHHOM ypOBHE Ha
YpPOBHE CpelHero ooOiiero o0pa3oBaHWs BKIIOYAIOT crenuduyecKkue s yueOHOTro mpeaMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CHOCOOBI JEHCTBHIl MO OCBOEHUIO, MHTEPIpETAllUUd U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTHU IO MOJYYCHHUIO HOBOI'O 3HAHUA U IMPUMCEHCHUIO
3HaHUU B Pa3INYHBIX y‘I€6HI>IX CUTyalludX, a TaKKC B PCAJIbHBIX XU3HCHHBIX CHUTYyallUAX,
CBSA3aHHBIX C XMMHUEHN. B mporpamme 1o XuMuu NpeAMETHBIE PE3YIbTAThI IPEACTABICHBI 10 TOJam
H3YYCHUSL.

10 KJIACC
[IpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs OTPaXKaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAUEHUU OPTraHUYECKOM XUMHUH B CUCTEME
€CTECTBEHHBIX HayK U €€ poJii B 00eCTIeYeHNH YCTOMYUBOTO Pa3BUTHSI UEIOBEYECTBA B PELUICHUH
po0JieM 3KOJOTrHYeCKOM, SHEPreTUUECKON U NUIEBOI 0e30MacHOCTH, B Pa3BUTHH MEIUIIUHBL,
CO3JaHMM HOBBIX MaTEpHaJiOB, HOBBIX MCTOYHHUKOB 3HEPIUHU, B 0OECIEUEHHH DPALUOHAIBLHOTO
MIPUPO/IOIOIIL30BaHuUS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTYphl UEIOBEKa, a TAKKE
HKOJIOTMYECKH 0O0CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/I0POBBIO U IIPUPOTHOMN cpelie;

BJIAJICHUE CHCTEMOW XHMMHUYECKHMX 3HAHHWW, KOTOpas BKIIOYACT: OCHOBOIIOJIArarolIHe
HOHSTHUS — XUMHYECKHUI 3JIEMEHT, aTOM, SIIPO M AJIICKTPOHHAsI 000JI0YKa aTOMa, S-, P-, 0-aTOMHbIE
opOuTaIM, OCHOBHOE M BO30Y)XIEHHOE COCTOSHHS aToMa, T’MOpUAM3AIis aTOMHBIX OpOWTaleH,
WOH, MOJICKYJa, BAaJICHTHOCTb, JJIEKTPOOTPHLATEIBHOCTh, CTECNEHb OKHCICHHUS, XHUMHUYECKas
CBSI3b, MOJIb, MOJISIDHASI Macca, MOJISIPHBIN 00BEM, YTIIEPOJHBIN CKeJeT, PYyHKIMOHATbHAS IPyIIIa,
paguKai, CTPYKTypHbIE (GOpMyibl (pa3BEPHYTHIE, COKpAIIEHHBIC, CKEJECTHBIE), H30MEpUs
CTPYKTYPHasi M MPOCTPAHCTBEHHAs (T€OMETpUYECKast, ONITUYECKAs ), H30MEPHI, TOMOJIOTUYECKHUIT
psill, TOMOJIOTH, YIJIEBOJOPOJBI, KUCIOPOA- M A30TCOJCPIKAIINE OPraHUYECKHE COCAMHEHHS,
MOHOMED, TOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COEANHEHNUS; TEOPUH, 3aKOHBI
(mepuognueckuii 3axkoH [[. WM. MenneneeBa, Teopus CTpPOCHHMsS OPraHMYECKHX BEIIECTB A.
M. BytnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHHUsS U MPEBPAILEHUs] SHEPTUU
OpU  XUMHYECKUX  pPEaKUUsAX), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH  S3bIK  XUMHH,
MHUPOBO33pPEHUYECKHE 3HAHUs, JIeXkKallie B OCHOBE NMOHMMAHHUS NMPUYUHHOCTH U CHCTEMHOCTH
XUMUYECKUX  SBJICHHUH;  MpEACTaBICHMS O  MeXaHM3MaxX  XMMHUYECKMX  peakuui,
TEPMOJAMHAMHYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O B3aUMHOM BIIUSHUH
aTOMOB U TPy aTOMOB B MOJIEKyJaX (MHAYKTUBHBIN U Me30MepHbIH 3P eKTsl, opueHTanTs! [ n
Il poma); ¢akTonmoruueckue CBEACHUS O CBOICTBaxX, COCTaBe, IMOJYYCHHMH M 0O€30M1acHOM
UCTOJb30BAHUU BAKHEHIINX OPraHMYECKHX BEIIECTB B OBITY M NPAKTHUYECKOW NEeSATeTbHOCTH
YeioBeKa, OOIKX HAyYHbIX MPUHIMIIAX XUMUYECKOTO MPOU3BOICTBA (Ha MpUMepe MPOU3BOICTBA
MeTaHoI1a, nepepaboTku HeTH);



C(OPMHUPOBAHHOCTh  YMEHHIU: BBIBIIATH  XapaKTEpHbIE  NPU3HAKU  IOHSTHI,
YCTaHABJIMBATb UX B3aUMOCBA3b, HUCIIOJIB30BATH COOTBCTCTBYIOIIME IIOHATHUA IPH OIMMCAHUHA
COCTaBa, CTPOEHUs U CBOMCTB OPraHUYECKUX COCANHECHMUIA;

c(OpPMHUPOBAHHOCTH YMEHHIA:

KCIMOJIb30BATh XUMHUYECKYI0 CUMBOJIMKY JUISl COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) POPMYIT OPraHUIECKUX BEIICCTB;

COCTaBJIATh YPAaBHEHHSI XUMHUECKUX PEAKIIUA U PACKPBIBATh UX CYIIHOCTh: OKHUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUN TOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peaKlui,
peaxkiuii HOHHOTO OOMeHa MyTEM COCTABJIEHUS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUII;

M3rOTABJIMBATH MOJETN MOJIEKYJ OPraHMYECKUMX BEIIECTB I WJUIIOCTPAllMU  UX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHUM: YCTAHABINBATH MPUHA/IIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BELIECTB 10 UX COCTABY U CTPOCHMIO K ONPEAEIEHHOMY KilacCy/TpyIIe COeIUHEHNH, 1aBaTh UM
Ha3zBaHus no cucremarnyeckol HomeHknatype (IUPAC) u npuBoauTh TpUBHAIbHbIE HAa3BAHUS
JUIS OTZEIBbHBIX MPEACTaBUTENEH OpraHu4YeCKUX BEIIeCTB (ITHIIEH, alleTUIIEH, TOJIYOJI, TIIMIEPUH,
STUJIEHTJIUKOJIb, PeHO, (hopManbaern, aleTaibIerull, alleToH, MypaBbHHAasI KUCIIOTa, YKCYCHas
KHCJIOTA, CTE€apUHOBas, OJICMHOBAs, MAJIBMUTHHOBAs KHCIOTHI, IVIMIWMH, AJJAHWH, MaJbTO3a,
(bpyKTO3a, aHWINMH, JUBUHIII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

cOpPMUPOBAHHOCTh YMEHHUS ONPEAEATh BHJ XUMHYECKOH CBSI3M B OPTraHUYECKHX
COoeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUHM CTPOCHHS OpPraHMYECKUX
BemecTB A. M. bytnepoBa ajis 0ObSICHEHHUSI 3aBUCHUMOCTH CBOWCTB BEIECTB OT MX COCTaBa U
CTpOCHUS;

chOpMUPOBAHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTPOCHUE, (uznueckue
XMUMHYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENCH Pa3TUYHbBIX KJIACCOB OPraHUYECKUX BEILIECTB:
QJIKAHOB, LHUKJIOAJIKAHOB, AJKEHOB, AaJKaJWEHOB, AJKHHOB, apOMAaTHYECKHX YIIJIEBOJOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKUCIIOT, OEJIKOB, YTIIIeBOJAOB (MOHO-, M- U MOJIHCAXapUIOB),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHHSIMH COOTBETCTBYIOIIHX
XMUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpPMUPOBAHHOCTh  YMEHHS MOATBEPXKIAaTh HAa KOHKPETHBIX MpHUMeEpax Xapakrep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKHUX COEAMHEHHM OT KpaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJaX;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKHU YIIIEBOJOPOJHOTO  CHIPbS
(HedTh, TMPUPOAHBINA ra3, yroiyip), CrocoObl ero nepepabOoTKM M MPAKTUYECKOe MpUMEHEHHE
MPOIYKTOB NepepaboTKH;

C(bOpMI/IpOBaHHOCTB BJIAJ€HUS CHCTEMOIl 3HAaHHM O CCTCCTBCHHO-HAYYHBIX MCTOJAX
IIO3HAHUA — Ha6J’IIO,I[CHI/II/I, HU3MCPCHUHU, MOJACIUPOBAHUHN, ISKCIICPUMCHTC (peaJ'ILHOM u
MLICJ'ICHHOM) " YMCHUS ITPUMCHSATDH OTU 3HAHUA,



cOPMHUPOBAHHOCTh ~ YMCHHSI ~ MPUMCHITh OCHOBHBIC  OIEpAIlMl  MBICIUTEIBHON
NEATeNbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O000OILICHHME, CHCTEMaTHU3alUIO, BBISBICHUE
MIPUYHUHHO-CJIEICTBEHHBIX CBA3€H — JUISl U3YUEHHUs CBOMCTB BEILECTB U XUMUUYECKUX PEAKIINN;

c(OPMHUPOBAHHOCTH YMEHUI1: BBIABIATH B3aUMOCBSA3b XUMHUCCKUX 3HAHUHN C MOHATUSAMH H
NPECTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
MIOHUMAaHMs CYIIHOCTH MAaTE€pHabHOTO €JMHCTBA MHpPA, UCIOJIb30BAaTh CUCTEMHbBIE 3HAHUSA IO
OpraHMYeCKON XUMUU AJIsl OOBSICHEHUS] U NIPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX €CTECTBEHHO-

Hay4HYIO IPUPOAY;

c(OPMHUPOBAHHOCTh YMEHHUU: MPOBOIUTH PACUYETBI 10 XUMHUYECKUM (opmynam U
YpaBHEHUSAM XHMHUYECKUX PEaKIMUH C UCHOJb30BaHUEM (PU3MUECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXKACHUIO XUMHUYECKON (POPMYIbl BEIIECTBA MO M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHMUYECKUX JIEMEHTOB, IPOYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATH, aHATU3UPOBATH W OIICHUBATH C TO3UIUN
AKOJIOTUYECKOW O€30TMacHOCTH TOCJE/CTBHSI OBITOBOM W TPOW3BOJICTBEHHOW JESITEIBHOCTH
YEJIOBEKa, CBS3aHHOW C TIepepadOTKOM BEIIECTB, HCIOJIb30BATh MOJYYCHHBIC 3HAHUS IS
MIPUHSATHS TPAMOTHBIX pElIeHUI MPOOJIeM B CUTYaLUsX, CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSTEIHHO TUTAHUPOBATh W MPOBOAWTH XHUMHUYECKUIN
OKCIICPUMCHT (nonyquI/Ie N U3YyUYCHUC CBOMCTB OpPraHu4Ye€CKuUX BCIICCTB, KAUCCTBCHHBIC PCAKIIUN
YIIIEBOJIOPOIOB PA3IUYHBIX KJIACCOB M KUCIOPOICOACPIKAIINX OPraHMUECKIX BEIIECTB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 32/1a4 110 PACTIO3HABAHHIO OPTaHUIECKUX BEIIECTB) C COOIIOICHUEM TPaBHUII
0e30macHOTO OOpalleHHs] ¢ BEHIECTBAMU M JabOpaTOpHBIM 00O0pymoBaHHEM, (HOPMYIUPOBATH
[EeNb  WCCIENOBAaHMS, TIPEACTABIATh B Ppa3IMIHON (QopMe pe3ynbTaTbl dSKCIEPUMEHTA,
aHAJM3UPOBATh U OIEHUBATH MX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTH YMEHHIA:

CO6J'IIOI[aTb IIpaBHia 3KOJIOTHYCCKHU uenecoo6pa3Horo IIOBCACHUS B 6BITy u pr,HOBOfI
ACATCIIBHOCTH B LEIAX COXpaHCHHA CBOCro 3O0POBbA, Oprmanmeﬁ HpHpO,I[HOfI Cp€abel "
JOCTHXKEHUS €€ YCTOP'I‘IHBOFO Ppa3BUTHA,

OCO3HaBaTb OIIACHOCTb TOKCHYCCKOI'O HeﬁCTBHH Ha JKHUBBIC OpPraHHU3MbI OHpe)IeJ'IéHHBIX
OPraHn4YCCKUX BCUICCTB, ITIOHUMAasA CMbICJI IIOKA3aTCJIsA HI[K,

AHAJIM3UPOBATH I_ICJ'ICCOO6p8.3HOCTL IMPUMCHCHUA OPraHu4CCKux BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKHU 3pCHUA COOTHOIICHUA PHUCK-I10JIb34a,

c(hOpPMUPOBAHHOCTh YMEHUU: OCYIIECTBISATh LIEICHANPABICHHBI TIOUCK XUMHUYECKOM
nH(poOpMallUd B pa3jMYHBIX MCTOYHMKAX (HayyHas M y4yeOHO-Hay4dHas JUTepaTypa, CpelacTBa
MaccoBoil uH(popmanuu, HHTepHET W JApyrue), KPUTHUYECKH aHATU3UPOBATH XUMHYECKYIO
nH(popMalnio, epepadbaTbIiBaTh €€ U HCIOIb30BaTh B COOTBETCTBUH C TOCTaBICHHON ydeOHOU
3a7a4ei.



11 KUIIACC
[IpenmeTHbIe pe3ybTaThl OCBOCHHS Kypca «O0mas 1 HeopraHuyecKast XUMUsD» OTPaXaroT:

c(OPMHUPOBAHHOCTH MPEICTABICHUI: O MAaTEPHAIBHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y NIO3HaBAaEMOCTH SIBJICHUM IPUPO/IbI, O MECTE M 3HAUEHUU XUMUU B CUCTEME €CTECTBEHHbBIX HAyK
u e€ pomu B OOECIIEYEHHWH YCTOMYMBOTO DPA3BHUTHUS, B PEHICHUH MPOOJIEM HKOJOTHYECKOM,
SHEPreTUYeCKOM W IMUIIEBONW 0€30MacHOCTH, B Pa3BUTHUM MEIULUHBI, CO3JAAHUU HOBBIX
MaTepUaliOB,  HOBBIX  HCTOYHHKOB  DHEPrHUH, B  OO0ECIIEYEHHWH  PAIMOHAIHLHOTO
IIPUPO/IOII0JIL30BaHUS, B GOPMUPOBAHUN MUPOBO33PEHUS U 001N KYJIbTYphl YEIOBEKA, a TAKKE
9KOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IIPUPOJIHOM CpeE;

BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUHM, KOTOpass BKIIOYAET: OCHOBOIOJIArarouiue
TOHSATUS — XUMHYECKUH DIIEMEHT, aTOM, SIIPO aToMa, H30TOIIbI, JIEKTPOHHAsE 000JI0YKa aToMa, S-
, p-, d-aromHBIe OpOWTaNHM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHHS aToMa, THOpHIH3arivs
ATOMHBIX OpOHWTaJIe, WOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKHCTICHUs, XUMHUYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METATMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasT PeméTKa, XUMUYECKas PEeaKiHs, PacTBOP, AJIEKTPOJUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIUTAYECKAsT ~ JTUCCOIMAIUS, CTEMEeHb JUCCOIMAIIMH, BOJOPOJHBIM  TOKAa3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3((HEKT XUMUYECKON peakiuu, CKOPOCTh XUMUYECKOU
peakiuy, XUMHUYECKOE pPABHOBECHE; TEOPUU U 3aKOHBI (TEOpHUS  DIIEKTPOIUTHYECKOMN
aucconuranuu, nepuonuueckuid 3akon JI.M. MeHnmeneeBa, 3aKOH COXpaHEHHS MAacChl BEIECTB,
3aKOH COXPAHEHHS M TPEBPAIIEHUS YHEPTUU TPH XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMUU,
MHPOBO33PEHUECKHE 3HAHMS, JIeKAIIME B OCHOBE MOHUMAHMS MPUUYMHHOCTH M CHUCTEMHOCTH
XUMHUUYECKHUX SIBIICHUI; COBPEMEHHBIE MPEICTABICHUS O CTPOECHUH BEIIIECTBA HA aTOMHOM, HOHHO -
MOJIEKYJSIPHOM W HAJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHHUS O MEXaHU3Max XUMHYECKHX
peakuuid, TEPMOIMHAMUYECKUX
U KMHETUYECKUX 3aKOHOMEPHOCTSIX WX MPOTEKaHUsA, O XMMHUYECKOM PABHOBECHH, PACTBOpax U
JTUCTIEPCHBIX CHUCTEMax; (DaKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAaX, COCTaBe, IMOJIYYCHUH U
0€301acHOM HCIOJIb30BAaHUU BaKHEHIITUX HEOPTaHMYECKHX BEIIECTB B OBITY M IPAKTUYECKON
JESATETHPHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHIIAIIAX XUMHUUYECKOTO TIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh YMEHUI: BBISBISATH XapaKTepHbIe MIPU3HAKU
MOHATHH, yCTaHABIMBATh UX B3aUMOCBS3b, HCIOJIH30BAaTh COOTBETCTBYIOUIUE MOHATHUS MpHU
OTIMCAaHWU HEOPTaHUYECKUX BEIECTB U UX MPEBPAIICHHUIA;

c(OpPMUPOBAHHOCTh YMEHHUS MCIIOIb30BaTh XUMHYECKYI) CHMBOJIHMKY JJIS COCTaBJICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEAKIHH, CHCTEMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHalibHbIE Ha3BaHUS OTAEIBHBIX BEIIECTB;

C(l)OpMI/IpOBaHHOCTB YMEHHUA ONIPEACIATh BAJICHTHOCTL U CTCIICHL OKUCIICHUS XUMHWYCCKUX
9JICMCHTOB B COCOAMHCHUAX, BU XHUMHYECKOMN CBSI3U (KOBaJ'IeHTHaH, HOHHAas, MCETAIM4YCCKasd,
BO,Z[OpO,[[HaH), THII KpHCTaHHquCKOﬁ pCH_IéTKI/I KOHKPCTHOT'O BCUICCTBA,

C(l)OpMI/IpOBaHHOCTB YMCHUA OOBSCHAThL 3aBHCHMOCTb CBOICTB BCIICCTB OT BHJA
XHMHUYECKOM CBS3U U THUIIA KpHCTaHHquCKOﬁ peHléTKI/I, OOMEHHBIH H I[OHOpHO'aKI_IeHTOpHHﬁ
MCXaHU3MBbI 06p3.30BaHI/I}I KOBaJICHTHOM CB3U,

C(bOpMI/IpOBaHHOCTB yMeHHﬁI KHaCCI/I(I)I/IL[I/IpOBaTLZ HCOPTraHNMYCCKUC BCHICCTBA II0 HUX
COCTaBy, XMMHYCCKUC PCAKIUU II0 PA3JIMYHBIM IIPpHU3HAKAM (‘{I/ICJ'Iy U COCTaBy pCarupyromumux
BCIICCTB, TCIIJIOBOMY a(b(beKTy pcaknuuu, HU3MCHCHUIO CTEIIEHEW OKMCIICHUS 9JICMCHTOB,



00paTHMOCTH, YYacTHIO KaTalu3aropa M JAPYrHe); CaMOCTOSITeIhHO BBIOMPATh OCHOBAHUS U
KPUTEPUH JUTS KIACCU(PUKAIIUN U3yUaEMBIX BEIIECTB U XUMHUECKUX PEAKIUH;

C(OPMHUPOBAHHOCTh ~ YMEHHMS PAcCKphIBaTh  CMBICT  IEpUOAWYECKOro  3akoHa  JI.
W. MenzneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKLINU;

c(OPMHUPOBAHHOCTh YMEHHH: XapaKTE€PU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XMUMHMUYECKUX  DBJIEMEHTOB  IEepBOro—ueTBEPTOro  mnepuojoB  llepuonmueckoir  cUCTEMBI
JL.1. MenpaeneeBa, HCHONB3ysl TMOHATUS <«OHEPre€TUYECKUE YPOBHM», <«OHEPreTHYECKHUE
HOJYPOBHM», «S-, P-, d-aTOMHBIE OpOUTaIM», «OCHOBHOEC W BO30YXIEHHOE DHEPreTUYCCKHUEC
COCTOSIHUSI aTOMa»; OOBSCHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHUUYECKUX HJIEMEHTOB U
UX coeauHeHuM no nepuojam u rpymmnam [lepmommdeckoit cucremsl [[. . Menneneesa,
BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHUI: XapaKTepU30BaTh (OMUCHIBATh) O0IIIME XUMUYECKHE CBONCTBA
BEILIECTB pPAa3JIMYHBIX KJIACCOB, MOATBEPKAATH CYIIECTBOBAHUE T€HETUYECKOM CBSI3U MEXKAY
HEOPraHMYECKUMH BEIIECTBAMU C IOMOUIbI0 YPaBHEHHUH COOTBETCTBYIOLIUX XHMHUYECKUX
peaKkumii;

c(OpPMUPOBAHHOCTh YMEHHUS PAaCKPBIBATh CYIIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuil MoCpeICTBOM COCTaBIIEHHS JIEKTPOHHOIo OanaHca 3THUX PEaKIHil; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBJIEHUS MX IMOJHBIX M COKpAlIEHHBIX HOHHBIX YpPaBHEHMI; peaKIHii
THJIPOJIA3a; PEeaKLui KOMIUIEKCOOOpa3oBaHMs (Ha IpuUMepe TUAPOKCOKOMILJIEKCOB IMHKA U
ATIOMUHHS);

cOpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH TMPOTEKaHUS XHMHUYECKUX
peakiuii ¢ y4€TOM HX DHEPreTHYECKUX XapaKTEePHUCTHUK, XapaKTep H3MEHEHHsI CKOpPOCTU
XMMHUYECKON peakiMu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapakTep CMEIIeHUs
XMMHUYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpunuun Jle llarensbe);

C(bOpMI/IpOBaHHOCTB YMECHHA XapaKTCpU30BaTh XUMHUYCCKUC pC€aKHU, JCKAIHUE B OCHOBC
IIPOMBIIIJIICHHOI'O IMOJIYYCHHA cepHoﬁ KHUCJIO0ThI, aMMMHaAKa, O6HII/IC HAayY4YHbIC IIPUHIUIIBI
XUMHUYECKHUX IIPOU3BOJCTB, HGJ’ICCOO6p33HOCTB IIPUMCEHCHUA HCEOPraHU4YE€CKHUX BCIICCTB B
IIPOMBIIIJICHHOCTHU U B 6BITy C TOYKH 3pC€HUA COOTHOLICHUA PUCK-II0JIb3a,

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMO 3HAHUI O METOJIaX HAYYHOI'O TIO3HAHUS SBJICHUIMA
MIPUPO/IbI — HAOIOICHNE, U3MEPEHUE, MOJICTMPOBAHNE, SKCIIEPUMEHT (PeaabHbIN U MBICIICHHBII),
UCIOJIb3YeMBbIX B ©CTECTBEHHBIX  HayKaX, YMEHHUS NPUMEHSTh 3TH  3HAHHUS  TIpH
JKCIEPUMEHTAJIbHOM UCCIICJJOBAaHUM BEIIECTB M Ui OOBSCHEHUS XHUMHYECKHUX SBIICHUH,
HMMEIOILIUX MECTO B MPUPOJIE, MPAKTHUECKOMN JAEATEeILHOCTH YEJIOBEKA U B IOBCEIHEBHON KU3HU;

C(l)OpMI/IpOBaHHOCTB YMCHHSA BBIABJIATH B3aUMOCBA3bL XUMHWYCCKUX 3HAaHUU C TMOHATHSAMHU U
NpEACTAaBJICHUAMU JOPYIrUX CCTCCTBCHHO-HAYYHbLIX MPEAMETOB I 0oJiee  OCO3HAHHOIO
MMOHUMAHUA MATCPUAJIBHOTO €IMHCTBA MHUPA,

C(I)OpMI/IpOBaHHOCTB YMEHUA TPOBOAUTD pvaéTbIZ C HCHOJb30BaHHEM MOHITHM «MaccoBas
AO0JI1 BEICCTBA B paCTBOPE» U «MOJIApHAA KOHICHTPAILHA»; MACChl BCUICCTBA UJIN 00BEMa rasza 1o
HU3BCCTHOMY KOJIMYCCTBY BCHICCTBA, MACCC WJIA O6’LéMy OHOTO M3 YYAaCTBYIOIIHUX B PCAKIUU
BCIICCTB, TCIIJIOBOT'O B(I)(I)CKTa pCaKkiunn; 3HAYCHUA BOJAOPOAHOT'O IMTOKA3aTCIIAA PACTBOPOB KUCJIIOT U
IIEI0Ye C M3BECTHOM CTEIEHBIO Jucconmuainyru; MaccChbl (O6’LéMa, KOJIMYECTBA BCIJ_ICCTBa)
MNpoAYyKTa p€akuuu, €CJIM OJHO N3 MCXOAHBIX BCHICCTB JaHO B BHUAC PAaCTBOpaA C onpenenéHHoﬁ



MaccoOBOH J0JIei pacTBOPEHHOTO BEUIECTBA MIIM IaHO B U30BITKE (MMEET MPUMECH ); I0JIU BBIXO1a
MPOAYKTa peaklnu; 00bEMHBIX OTHOILICHUM Ira30B;

c(OPMHUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEILHO TUIAHUPOBATH M TMPOBOJUTH XUMHUYECKHIA
HKCIIEPUMEHT (IIPOBEACHUE PEAKIUii HOHHOTO OOMEHa, MOATBEPKIACHNE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEIECTB, ONPEeNICHIE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO HHANKATOPOB,
W3yYeHHE BIUSHUS Ppa3INYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIUH, pelIeHHe
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaMm «Metamib» u «HemeTtamib») ¢ coOmtoieHreM MpaBul
0e30macHOT0 OOpalIeHus C BElecTBaMU U J1a0OpaTOpPHBIM 00OpyHZOBaHUEM, (OPMYIUPOBATH
el HMCCIENOBAaHMA, TPEACTABIATh B pa3IMYHOW (QOpMe pe3yiabTaTbl OSKCIEPUMEHTA,
AHAJIM3UPOBATE U OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHHMI1: COOIOIaTh MPaBUIa TOJIb30BAHUS XHUMHUYECKOW TOCYAOU U
nabopaToOpHBIM 000PYAOBAaHUEM, OOPAIIICHHS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMU TI0
BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKH [IEeJIECO00PA3HOTO TIOBEICHUS
B OBITY M TPYAOBOM JEATEIHLHOCTH B IIEJIIX COXpPAHEHUS CBOETO 3JI0POBBS, OKpPYKArOMICH
MPUPOJHON Cpelsl W JOCTHXKEHHS €€ YCTOWYMBOTO  Pa3BUTHsI, 0CO3HABATH OMACHOCTH
TOKCHYECKOTO JICWCTBUS Ha J>KMBBIC OPraHU3MBI OIPEACICHHBIX HEOPraHUYeCKHX BEIICCTB,
noHumas cMbici nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBIISITH IICJICHANPABICHHBIH TOUCK XUMUYECKOU
nH(popMallMd B pa3jMYHBIX MCTOYHMKAX (HaydHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopmanuu, WHTEpHET U Jpyrue), KpPUTUYECKH AaHAJIU3UPOBATH XMMHYECKYIO
nHpopManuro, repepadaTeiBaTh €€ U MCMOJIB30BaTh B COOTBETCTBUM C IMOCTABJICHHON y4eOHOM
3a7a4en.



TEMATUYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HavmeHoOBaHUe pa3/esioB U TEM NPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe ([UPOBbIE)
n/m Bcero| KoutposibHblie || IlpakTuyeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThl

‘Pas,aen 1. TeopeTn4yeckue OCHOBbI OpraHMYeCKOil XMMUH

1.1 |[IpegMeT opraHuyeckoi XuMuu. Teopusi CTpOeHUsI 8 bu6morexa LIOK https://m.edsoo.ru/7f41837¢
opraHu4eckux coequHeHui A. M. bytsieposa

‘I/ITOI‘O 110 pasjieny H 8 ||

‘Pas,aeﬂ 2. YriieBo0poanl

2.1 |[IpenesibHbIe YIJIeBOAOPOALI — aJIKaHBI, 5 Bu6muoreka IIOK https://m.edsoo.ru/7f41837c
U KJIOAJIKaHbI

2.2 ||HempegesibHble yrjieBOAOPObI: a/IKEHBI, aJIKaJueHsbl, | 14 1 bu6smoTteka LIOK
QJIKUHBI https://m.edsoo.ru/7f41837c

‘23 HApOMaTI/I“IeCKI/Ie yIJIEBOA0PO/bI (apeHbI) H 8 || H HEI/I6JII/IOT€K3. LIOK https://m.edsoo.ru/7f41837¢c

2.4 HpHpO,LLHbIe VICTOYHHUKH yIJIEBOJOPOJOB U UX 4 bubanoreka [JOK https://m.edsoo.ru/7f418370
nepepaboTka

‘25 HFafIOI"EHI—IpOI/IBBOAHbIe yIJIeBOJOPOJOB “ 4 || 1 “ HEI/I6JII/IOTeKa LIOK https://m.edsoo.ru/7f41837¢c

‘HTOI"O 10 pasjeny || 35 ||

‘Pasaeﬂ 3. Kucinopojgcogeprkaiue opraHu4ecKkre coe JUHEeHU

3.1 |Cnuptbl. PeHon 11 1 bu6bsaunoTteka [JOK

https://m.edsoo.ru/7f41837c

3.2 ||[KapboHu/ibHbIE COEUHEHUS: aJIbAETU/bl U KETOHBDI. 21 1 bubaunoreka LIOK
Kap6oHoBbie Kuc0Thbl. Ca10kHbIe 3bUpbL. JKHUPbI https://m.edsoo.ru/7f41837c

‘3_3 Hyl"j[eBoﬂbI “ 9 ” 1 “ HBI/I6JII/IOTeKa OK https://m.edsoo.ru/7f41837c

‘I/ITOFO 10 pa3zeny || 41 ||

Pa3aen 4. A3oTcoaepxkKauye opraHmyecKye coeJuHeHuUus




Ne HavmeHoOBaHUe pa3esioB U TEM NPOrpaMMbl KosmyecTBO 4acoB JnekTpoHHbIEe ([UPPOBbIE)
n/m Bcero|| KoutposbHble | IlpakTudeckue oGpasoBaresibHble PeCcypChl
paboThI paboThI
4.1 ||AMuHBI. AMUHOKHCJIOTHI. beku 12 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
‘I/ITOI‘O 110 pasjeny H 12 ||
‘Pas,aen 5. BbICOKOMOJIEKyJIApHbIE COeJUHEHUS
5.1 |BbicokoMoJieKyJ/IsIpHbIE COeIUHEHUS 6 1 Bbu6auoTteka LIOK
https://m.edsoo.ru/7f41837c
‘I/ITOI‘O 110 pasjieny H 6 ||
(OBILEE KOJIMYECTBO YACOB 110 TIPOT'PAMME | 102 | 3 I 6 I
11 KVIACC
Ne HaumMeHOBaHUe pa3ziesioB U TeM NPOTPaMMbl KosinuectBO 4acoB JneKTpoHHbIE (UPOBLIE)
n/n Bcero|| KouTtposbHble || IlpakTudeckue o6pasoBaTesbHbIe pecypcbl
paboThl paboThl
‘Pas,qen 1. TeopeTnyecKkre OCHOBbI XUMUH
1.1 CTpoeHHe aToMa. HepI/IO,E[I/IquKI/Iﬁ 3aKOH U 9 bubnuoreka I{OK https://m.edsoo.ru/7f41837¢
[leproanyeckas cucreMa XMUMUYECKHX 371eMeHTOB /l.
H. MeHgeneeBa
1.2 | Crpoenue Bemecrsa. MHOroo6pasue BelecTs | 11 | [ [Butmotexa LIOK https://m.edsoo.ru/7f41837c
1.3 || XumMu4ecKkue peakliu 19 3 bu6bsaunoTteka [JOK
https://m.edsoo.ru/7f41837c
‘I/ITOFO 10 pasjeny || 39 ||
‘Paaaen 2. HeoprannyeckKasg XMMug
2.1 |HemeTasasbl 31 1 3 bubaunoreka LIOK

https://m.edsoo.ru/7f41837c




Ne HavmeHoOBaHUe pa3esioB U TEM NPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIEe (LUPOBbIE)
n/m Bcero|| KontposibHble || IIpakTuuyeckue 00pasoBaTe/bHbIe Pecypehbl
paboThI paboThI
2.2 |MeTtaJsibl 23 1 2 bubanoreka LIOK
https://m.edsoo.ru/7f41837c
‘I/ITOI‘O 10 pasjeny H 54 || ‘
‘Pas,aen 3. XuMud M )KU3Hb ‘
‘3.1 HMeTOLLbI [I0O3HAHUA B XUMHUH. XUMHA U )KU3Hb H 9 || H HBH6HH0T€K& LOK https://m.edsoo.ru/741837c¢ ‘
‘I/ITOI‘O 110 paszesy H 9 || ‘
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41837c
MNOYPOYHOE IIJTIAHUPOBAHUE
10 KVIACC
Ne Tema ypoka KosinuyecTBO 4yacoB | Jarta J/IeKTpOHHbIe U PPOBbIE
n/m Bcero|| KonTposbHble || [IpakTudeckue || A3Y1EHHA oGpasoBaTesbHble
paboThI paboThI pecypchbl
1 |lIpeagmeT ¥ 3HaYeHUEe OPraHUYECKOW XMMHUH, 1 BH6H_H0TeKa HOK
Tpe/icTaBJeHHe 0 MHOT0OGpasui OpraHU4ecKUx hitps://m.edsoo.ru/741837c
coeJMHEHU M




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
2 ||]Dn1eKTpOHHOe CTpOeHHe aToMa yrjiepoJa (OCHOBHOE U 1 Bub6miorexa IIOK
BO36YX/IEHHOE COCTOSHHUA). BalleHTHBIe BO3MOXKHOCTH https://m.edsoo.ru/7f41837¢
atoMa yrjepoja
3 |XuMHuYeckad CBA3b B OPraHUYECKUX COeJUHEHUSAX. 1 bu6muorexa [IOK
MexaHU3Mbl 06pa30BaHMA KOBAJIEHTHOM CBSI3H, CIIOCOGBI https://m.edsoo.ru/7f41837¢
paspbiBa CBS3eU
4 Teopus cTpoeHHs OpraHUYECKUX COeJUHEHUM A. M. 1 Bu6nnorexa [IOK
ByTsieposa https://m.edsoo.ru/7f41837c
5 || Buzabl u3oMepuu: CTPYKTYpHasi, MPOCTPaHCTBEHHas. 1 bu6mnorexa [HIOK
3JIeKTpOHHbIe 3P PeKThbl B MOJIeKy/JIax OpraHM4ecKMX https://m.edsoo.ru/7f41837c
coeJUHEeHU U
6 |llpeacTtaBsieHHe 0 KJIaCCUPUKAIUU U CHCTeMaTHYeCcKast 1 Bu6nmorexa [IOK
HoMeHKJ/1aTypa (IUPAC) opraHHuYecKHX BelljecTB https:/m.edsoo.ru/7f41837c
7 Knaccudukanus peakyui B opraHu4ecKkou XUMUHU 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
8 CucremaTu3anysi 1 06001eHHe 3HAHUU 10 TEME 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
9  ||AnkaHbI: TOMOJIOTHYECKHUH psAf, 061asa GopMyiia, 1 Bu6nuorexa LIOK
HOMEeHKJ/IaTypa U U30Mepus, 3JIeKTPOHHOE U https:/m.edsoo.ru/7f41837c
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY.JT
10 ||[Pusuyeckue ¥ XUMHUYECKHE CBONCTBA aJIKAHOB 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
11 |HaxoxgeHue ankaHOB B npupoje. Cnoco6bl NoyyeHus u 1 Bubmmorexa [IOK
NpUMeHeHHUe a/JIKaHOB https://m.edsoo.ru/7f41837c
12 |[JuksioankaHbl: o61ias ¢opMysia, HOMEHK/IATypa U 1 bu6nuorexa [IOK

H30MepHu4, 0COOEHHOCTH CTPOEHHUA U XUMHNYECKHUX
CBOMCTB, CIIOCOOBI MnoJiyd9eHud u iIippuyMeHeHue

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
13 ||PemieHue pacyéTHBIX 3314 Ha oNpefiesieHue 1 bubmmorexa [JOK
MOJIEKYJIAPHON GOPMYJIbI OPraHM4eCKOTo BelecTBa Mo https://m.edsoo.ru/7f41837¢
MacCCOBBIM /I0JISIM aTOMOB 3JIEMEHTOB, BXOASIIMX B €0
cocrtaB. CucTemMaTHu3anusa U 06001eHHe 3HAHUH 10 TEME
14 ||AnKeHBI: TOMOJIOTUYECKHUH pAJ, o6masa GpopMyia, 1 Bu6mnorexa LIOK
HOMEHKJ/IaTypa, 3JIeKTPOHHOE U IPOCTPAHCTBEHHOE https:/m.edsoo.ru/7f1837c
cTpoeHue MoJieKyJl. CTPYKTYpHas U UC-TPaHC-U30MepHUs
AJIKEHOB
15 |[®u3udeckre U XUMHUYECKHe CBOMCTBA a/ikeHOB. [IpaBuio 1 bu6nnorexa [JOK
MapKOBHHMKOBa https://m.edsoo.ru/7f41837c
16 ||Cnoco6bl mosiydyeHUs U MPUMEHEHUE aJIKEHOB 1 bubnnorexa [OK
https://m.edsoo.ru/7f41837c
17 |[[IpakTuyeckas pabota N2 1 o Teme "[losrydyeHue aTUIEeHA 1 1 bubnnorexa [OK
Y U3y4eHHe ero CBOICTB" https://m.edsoo.ru/7f41837c
18 ||PemieHue pacyéTHBIX 3aZa4 Ha ONpeJesieHrne 1 Bu6nuorexa [IOK
MOJIEKYIAPHON GOPMYJIbl OPraHHUYECKOTo BellecTBa https:/m.edsoo.ru/7f1837c
19 ||AnkazvieHbl: CONPSXKEHHBIE, U30JIMPOBAHHbIE, 1 bubmorexa LIOK
KyMyJIMpOoBaHHbIe. 0CO6EHHOCTH 3JIEKTPOHHOIO CTPOEHUSA https:/m.edsoo.ru/7f41837c
20 |XuMHYecKHe CBOMCTBA CONPSHKEHHBIX UEHOB 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
21 ||Cnoco6bl noJiydyeHUs ¥ IpUMeHeH e aJIkaJlJueHOB 1 Bu6nuorexa [OK
https://m.edsoo.ru/7f41837c
22 ||ANKUHBIL: TOMOJIOTUYECKUH psifi, 0611as GopmMy.ia, 1 Bubmmoreka [JOK
HOMEHKJIaTypa, 3JIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTpoeHHe MoJieKyJ1, GU3udecKrue CBOMCTBA
23 ||XuMu4Yeckue CBOMCTBA aJIKUHOB 1 bubmmorexa LIOK

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
24 ||KayecTBeHHbIe peaKIiMy Ha TPOMHYIO CBA3b 1 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
25 ||Cmoco6bl mosiyyeHUsl ¥ IpUMeHeH e aJIKUHOB 1 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c
26 ||Pemenue 3asa4: pacyéThl 10 ypaBHEHUIO XUMHUYECKON 1 Bu6miorexa IIOK
peakimu https://m.edsoo.ru/7f41837c
27 |CucremaTu3sanusa ¥ 06061eHHe 3HAHUH 110 TEME 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
28 ||ApeHbl: TOMOJIOTUYECKUM pAJ, 061asa GopMya, 1 bu6mmorexa LIOK
HOMEHKJIaTypa. JJIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE https://m.edsoo.ru/7f41837c
CTpOeHHe MoJieKyJ1 6eH30J1a U TOJIyoJ1a, UX pusndecKkue
CBOMCTBA
29 |XuMuHuecKue CBOMCTBA apeHOB: peaKL U 3aMelleHns 1 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c
30 |XuMHYecKHe CBOMCTBA apeHOB: peaKIiMu NpUCcoeJUHEHHUS], 1 Bu6morexa LIOK
OKHCJIeHHe FTOMOJIOTOB GeH30J1a https://m.edsoo.ru/7f41837¢
31 ||0co6eHHOCTH XMMHUYECKUX CBOMCTB CTUPOJIa 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
32 ||PewmreHre pacyéTHbIX 3a/1a4 Ha ollpejiesieHUe 1 Bu6nuorexa [IOK
MOJIEKYJISPHOM GOPMYJIbI OPraHUYECKOTO BellecTBa https://m.edsoo.ru/7f41837c
33 ||Cmoco6bl mosiy4yeHUs1 U IPUMEHEHHUE apeHOB 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
34 |['eHeTHYecKas CBA3b MeX/AY Pa3/IMYHbIMU KJIaCCaMHU 1 bu6moreka [IOK
YIJIEBOZ0PO/IOB https://m.edsoo.ru/7f41837c
35 ||PacuéTpl o ypaBHEHUSIM XUMUYECKUX PEAKLU M. 1 bubmmorexa [IOK
CucTeMaTH3alMs U 060611eH e 3HaHUH 10 TeMe https://m.edsoo.ru/7f41837c
36 |[Ipupoansbiii ras. [lonyTHble HeQTSHBIE ra3bl 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoabHele || [IpakTudeckue || A3YIEHAA o6pasoBaTe/ibHble
paboThl paboThl pecypchl
37 |KaMeHHBI yroJib U IPOAYKTHI €0 NepepaboTKH 1 bubmorexa [IOK
https://m.edsoo.ru/7f41837c
38 |[HedTb u cioco6nl e€ nepepaboTku. [IpuMmeHeHne 1 Bubnmorexa [IOK
NPO/IYKTOB NepepaboTKU HedpTH https://m.edsoo.ru/7f41837¢c
39 |leHeTHueckas CBA3b MeX/y pa3/IMYHbIMU KJIACCaMHU 1 Bu6miorexa IIOK
YIJIeBOZI0OPO/I0B https://m.edsoo.ru/7f41837c
40 |lasoreHONMpPOU3BOJHbIE YTJIEBOLOPOJ0B: 3JIEKTPOHHOE 1 Bu6nnorexa [IOK
CTpOeHHUe; peaKlMy 3aMellieHUs rajoreHa https:/m.edsoo.ru/7f1837c
41 |[JedcTBUeE LIe/104€E€N HA TaJIOTEHIIPOU3BO/IHBIE. 1 bubmuorexa [JOK
B3auMo/ielicTBHE JUTaJOTeHAJKAHOB C MarHUEM U https://m.edsoo.ru/7f41837¢
[UHKOM
42 ||CuctemaTu3anus U 060061eHHe 3HAaHUU 110 pa3jesy 1 bubnnorexa [OK
"YrneBomoposb!" https://m.edsoo.ru/7f41837¢
43 ||[KoHTpoJsibHas paboTa 1o TeMe "YrJjeBoJAOpPOAbI" 1 1 Bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c
44 |[lpenenbHble OAHOATOMHbIE CHUPTHI: TOMOJIOTHYECKUH 1 bu6muorexa [IOK
psJ, o61asa GopMyIIa, CTpOeHHe MOJIeKYJI, U30Mepus, https:/m.edsoo.ru/7f1837c
HOMEHKJIATYPa, Kiaccupukanus, Guandyeckrue CBOMCTBa
45 |XuMMH4YecKHe CBOMCTBA Npee/ibHbIX 0JHOATOMHBIX 1 bubnnoreka [OK
CIIMPTOB https://m.edsoo.ru/7f41837¢
46 ||Cnoco6bl MoJIydYeHUsl ¥ IpUMeHeHHWe 0JJHOATOMHbIX 1 Bu6nuorexa [IOK
CIIMPTOB https://m.edsoo.ru/7f41837¢
47 |[IpocTbie 3¢pUpPBI: HOMEHKJIATYyPa U U30MepHUs, 1 bubmmoreka [IOK
0CO6EHHOCTH PU3MYECKUX U XMMHUYECKHUX CBOICTB https:/m.edsoo.ru/7f41837c
48 |[MHOroaTOMHbIE CIIUPTHI: 3TUJIEHTJIMKOJIb U IVIMIEPUH, UX 1 bubmorexa IIOK

(1)I/ISI/I'-IECKI/IE U XMMUYeCKHe CBOMCTBaA

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
49 ||Cnoco6pl noJiy4eHUs1 U IpUMeHeHHe MHOTOaTOMHBIX 1 bu6morexa [IOK
CIIMPTOB https://m.edsoo.ru/7f41837¢c
50 ||[@eHos: cTpOEHHE MOJIEKYJIbI, GU3HNUYECKHE CBOMCTBA. 1 Bu6morexa LIOK
Tokcu4HOCTb peHosla https://m.edsoo.ru/7f41837¢c
51 |Xumuueckue cBoicTBa peHosIa 1 Bu6mmorexa [OK
https://m.edsoo.ru/7f41837¢c
52 ||[Cnoco6bl noJry4eHust U IpMMeHeHre peHoJia 1 bubsmorexa LIOK
https://m.edsoo.ru/7f41837¢c
53 |[[IpakTuueckas paborta Ne 2. PerieHue 1 1 bu6nmnorexa [JOK
9KCHEepUMeHTAIbHbIX 33/1a4 110 TeMe "CnupThl U GeHoJIbl" https://m.edsoo.ru/7f41837c
54 ||CucTtemaTu3anusa 1 060611eHHe 3HaHHUH 110 TeMe 1 bu6muorexa [IOK
https://m.edsoo.ru/7f41837c
55 ||Anbgeruapl M KETOHbBI: 3JIEKTPOHHOE CTPOEHHE 1 bubnnorexa [OK
Kap60HUJILHOM IPYIIIbI; FOMOJIOTMYECKHE Ps/ibl, 061as https://m.edsoo.ru/7f41837c
bopmMyna, v30MepUsi U HOMEHKJIaTypa
56 ||Anbaeruabl M KeTOHbI: GU3UYECKHE CBOMCTBA; peaKLuU 1 bu6muorexa [JOK
npUcoe uHeHNd https://m.edsoo.ru/7f41837c
57 ||[Peakuuu oKHC/I€HHSA U Ka4eCTBEHHbIE PeAKIIUU 1 bu6muorexa [JOK
a/bJIETU/I0B U KETOHOB https://m.edsoo.ru/7f41837c
58 ||Croco6bl mosiy4yeHUs aabJlETUA0B U KETOHOB 1 Bubamnorexa LIOK
https://m.edsoo.ru/7f41837c
59 ||OpHOOCHOBHBIE Ipe/ie/ibHbIE KAPOOHOBBIE KUCJIOTHI, 1 bu6moreka [IOK
0COBEHHOCTH CTPOEHUS UX MOJIEKY.I https://m.edsoo.ru/7f41837¢c
60 |M3oMepusi 1 HOMEHKJ/IaTypa KapOOHOBBIX KUCJIOT, UX 1 Bubmmorexa [IOK
du3snYecKue cBOICTBA https://m.edsoo.ru/7f41837c
61 |XuMu4yecKHe CBOMCTBA IpeJie/IbHbIX 0JHOOCHOBHBIX 1 Bubmmorexa [IOK

Kap6OHOBbIX KHCJIOT

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
62 ||0c0O6EHHOCTH CBOWCTB MypaBbUHOU KHCJIOTHI. 1 bu6morexa [IOK
MHOTr00Gpasue KapGOHOBBIX KUCIOT https://m.edsoo.ru/7f41837c
63 ||Oco6eHHOCTH CBOMCTB: HENpe/JeJbHbIX U apOMaTUYECKUX 1 bubnmnorexa [OK
Kap6OHOBBIX, IMKAPOOHOBBIX, TH/POKCUKAP6OHOBBIX https://m.edsoo.ru/7f41837c
KUCOT. [IpeicTaBUTENN BBICIINX KAPOOHOBBIX KHCJIOT
64 |lloHsTHE O NPOU3BOAHBIX KAPOOHOBBIX KUCJIOT 1 bu6nmnorexa [JOK
https://m.edsoo.ru/7f41837¢c
65 ||Croco6bl mosiydyeHus1 U NpuMeHeHHe KapOOHOBBIX KUCJIOT 1 bu6nmnorexa [JOK
https://m.edsoo.ru/7f41837c
66 ||CnoxxHble 3QUPbI: TOMOJIOTUYECKUH psj, o6uias ¢opmyia, 1 EH6H7/0T6K§ HOK/7f41837
ttps://m.edsoo.ru c
M30Mepus U HOMEHKJIaTypa
67 ||Pusnyeckue U XMMHAYeCKHe CBOMCTBA 3pUPOB 1 BuGmiorexa LIOK
https://m.edsoo.ru/7f41837c
68 |PemeHue pacyéTHbIX 3a/ja4: 10 yPaBHEHUI0 XM MHUYECKON 1 Bu6morexa LIOK
peakluu, Ha onpeieJieHHe MOJIEKY I PHON GOPMYJIb https://m.edsoo.ru/7f41837c
OpTaHHUYECKOTO0 BelecTBa
69 |[[IpakTuyeckas pabota Ne 3. PelieHue 1 1 Bbubmmoteka LIOK
9KCIepUMeHTaIbHbIX 3a/1a4 10 TeMe "Kap6oHoBbIe https://m.edsoo.ru/7f41837c
KHUCA0ThI. Cy10>KHbIE 3PUPbI"
70 |Kupbl: cTpoeHUe, prU3HUECKHUEe U XMMHUYECKHe CBOMCTBA 1 bu6nmorexa [OK
(ruzpous) https://m.edsoo.ru/7f41837c
71 ||0co6eHHOCTH CBOMCTB KHPOB, COAEepKalUX OCTaTKU 1 bubnnoreka [OK
Herpe/le/IbHbIX XXM PHBIX KUCIOT. YKUpBI B IPUPO/ie https://m.edsoo.ru/7f41837c
72 ||MbL1a KakK COJIU BbICIIUX KapOOHOBBIX KUCJIOT, X Motoliee | 1 Bubmmorexa [IOK

I,C[E!I‘/JICTBI/IE. [ToHATHUE O CHHTETUYECKUX MOKIIHUX CpeacTBax
(CMC)

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
73 |'eHeTH4YecKasd CBA3b yIJI€BOAOPOLOB U 1 Bu6nuotexa [{OK
KM CIOPOZCOEP AIIX OpraHUdeCKHX BellleCTB https://m.edsoo.ru/7f41837c
74 |[Pac4éTbl 10 ypaBHEHHUSIM XMMUYECKUX PeaKLUi 1 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c
75 ||CucTemaTu3anusa U 00061eHHe 3HAHUH 110 TEME 1 bubimorexa [IOK
https://m.edsoo.ru/7f41837¢c
76 (061125 XapaKTepUCTHKA YTJIeBOI0OB U KJaacCubUKaLUS 1 bu6mmorexa LIOK
yIJIeBOZ0B (MOHO-, IU- U MOJIMCaXapHU/bl) https://m.edsoo.ru/7f41837c
77 |MoHocaxapuabl: pru3uyecKre CBOMCTBA U HAaXOX/IeHHE B 1 bu6mmorexa LIOK
npupoze https://m.edsoo.ru/7f41837c
78 ||[IlpuMeHeHMe TJIIOKO3bI, €€ 3HaYeHUe B 1 Bubmmoreka LIOK
»KHU3He/|esITeJbHOCTH OpraH1u3Ma https://m.edsoo.ru/7f41837c
79 ||Avcaxapuppbl: caxapo3a, MaJbT03a Y JlakTo3a. Haxoxaenue | 1 bubanorexa LIOK
B IPUPO/ie U IPUMeHeHHUe M caxapu/ioB https://m.edsoo.ru/7f41837¢c
80 |[[losrcaxapujpbl: CTpOEHHE MAaKPOMOJIEKYJI, PU3HYECKHe U 1 BuGmiorexa IIOK
XUMHYeCKHe CBOWCTBa, IPUMeHeHHe https://m.edsoo.ru/7f41837c
81 |[[loHATHE 06 UCKYCCTBEHHBIX BOJIOKHAX 1 Bbubmmoteka LIOK
https://m.edsoo.ru/7f41837c
82 ||PemeHue pacyeTHbIX 33/1a4 Ha ompezeeHUe 40JM Bbixoga || 1 Bu6moreka [IOK
NPOAYKTa PeaKIiUU OT TeOPeTUYeCKH BO3MOMHOTO https://m.edsoo.ru/7f41837c
83 ||CuctemaTu3anus U 0600611eHre 3HAaHUH 110 pa3jiey 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
84 |[KonTpoJibHast paboTa no TeMe "Kucyiopoacojep:kaiiue 1 1 bubmmorexa [IOK
OpFaHI/IquKI/Ie COGAI/IHGHI/IH" httpS://m.edSOO.ru/7f41837C
85 ||AMuHBL: KIaccupUKaLUs, CTPOEHHUE MOJIEKYJ, 00111as] 1 Bubmmorexa [IOK

dopmyna, u30MepUsi, HOMEHKJIATYpa U pU3nYecKue
CBOICTBa

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE

n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble

paboThI paboThI pecypchl

86 |XuMHueckHe CBOMCTBA aTU(PATUIECKUX aMHUHOB 1 Bub6miorexa IIOK

https://m.edsoo.ru/7f41837c

87 ||AHUJIMH: CTpOEHHE aHWUJIMHA, 0COOEHHOCTH XUMUYECKHUX 1 bubnmnorexa [OK
CBOMCTRB aHUJIMHA https://m.edsoo.ru/7f41837¢c

88 ||Cnoco6bl nosry4eHHua U NIpUMeHeHHe alupaTUuIecKUx 1 butmorexa [IOK
AMMHHOB https://m.edsoo.ru/7f41837c

89 ||AMMHOKMC/IOTBI: HOMEHKJIATypa U u3doMepus, pusnyeckue | 1 buGmmorexa [IOK
cBoiicTBa. OT/Ie/bHbIE NIPECTABUTENN A-aMUHOKHUCIOT https://m.edsoo.ru/7f41837c

90 |XuMH4YecKHe CBOMCTBA aMUHOKHUCJIOT, UX OHMOJIOTHYECKOe 1 Bubimorexa [IOK
3HaYeHHe aMUHOKUCIOT. CHHTE3 U TH/POJIU3 ENTH/IOB https://m.edsoo.ru/7f41837c

91 |besku Kak NpUpOJHbIE NTOJHUMeEPDl; CTPYKTYpPhI 0€JKOB 1 Bu6miorexa LIOK

https://m.edsoo.ru/7f41837c

92 |XuMHUYeckue cBOHCTBA OEJIKOB 1 Bu6nmoreka [IOK

https://m.edsoo.ru/7f41837c

93 ||A3oTcogep:xKalye reTepoUUKINIYECKHE COeJMHEHUS. 1 bubmnorexa LIOK
Hyk/JienHOBbIe KUCIOTBI: COCTaB, CTPOEHHUE U https://m.edsoo.ru/7f41837c
6uoJioruyeckas poJib

94 |[lpakTuyeckas pabota Ne 4. PemieHue 1 1 Bbubmmoteka LIOK
3KCIIepUMeHTa/bHBIX 33/ja4 [0 TeMe "A30Tco/epsKaliye https://m.edsoo.ru/7f41837c
OpraHuyecKkue COeJUHEHUS"

95 |[[IpakTuyeckas pabota Ne 5. PelieHue 1 1 Bu6mmoreka ITOK
3KCIIepUMeHTa/bHBIX 3a/ja4 1o TeMe "Pacro3HaBaHMe https://m.edsoo.ru/7f41837c
OpraHU4YeCcKUX COeJMHEHUN"

96 |[KoHTpoJibHast paboTa 1o TeMe "A30TcojepKaliye 1 1 bubmmorexa [IOK

OopraHu4eckue coejiHeHUs"

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpPOHHbIE IUPPOBLIE
n/n Bcero|| KoutpoJbable || [IpakTuyeckue || 13Y1EHAA oGpasoBaTesbHble
paboThI paboThI pecypchl
97 ||OcHOBHBIE TOHATHUA XMMHHU BbICOKOMOJIEKYJIAPHBIX 1 bubmorexa [IOK
coeIMHEHUH U METO/Ibl UX CUHTE3a —II0JIMMepU3aLus U https://m.edsoo.ru/7f41837c
NOJIMKOH/IeHcalus
98 |[IlnacTMacchl. YTuansanus v nepepaboTka NJ1acTUKa 1 Bub6miorexa IIOK
https://m.edsoo.ru/7f41837¢c
99 |[Ds1acToMepbl: HaTypaJlbHbIA CHHTETUYEeCKHE KayYyKH. 1 bubsmorexa LIOK
Pe3uHa https://m.edsoo.ru/7f41837c
100 |[BosiokHa: HaTypaJibHble, UCKYCCTBEHHbIE, CHHTETUYEeCKHE. 1 bu6mmorexa [HIOK
[TosiuMephl celMaIbHOTO Ha3HAYEHUS https://m.edsoo.ru/7f41837c
101 ||lTpakTHueckas pabota N2 6. Pemienue 1 1 bu6nmorexa LIOK
SKCIlepUMeHTa/bHBIX 33/ja4 1o TeMe "Pacrno3HaBaHMe https:/m.edsoo.ru/7f41837c
IJIACTMAcC ¥ BOJIOKOH"
102 ||060061meHne U cucTeMaTU3alud U3y4eHHOro MmaTepyanano|| 1 butmorexa LIOK
TeMe "BBICOKOMOJIEKY/IIPHbIE COelUHeHUA" https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 3 6 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
11 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB | Jarta J/IeKTpOHHbIe U PPOBbIE
n/n Bcero| KonTposbHble || [IpakTudeckue || 13Y1€HHUA o6pasoBaTeJibHble
paGoThI paGoThI pecypchbl
1 ||AToM. CocTaB aTOMHBIX si/jep. XUMHUYECKUHN 3JIEMEHT. 1 Bubmmorexa [IOK
WU30TOIbI https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThl paboThl pecypchl

2 ||CTpoeHUeE 3JIEKTPOHHBIX 000JI04Y€K aTOMOB, KBAHTOBbIE 1 Bubmnorexa [IOK
qyucaa https://m.edsoo.ru/7f41837c

3  |[Ksnaccudukanusa XuMU4eCcKUX 3J1eMeHTOB (s-, p-, d-, f- 1 Bubmnorexa [IOK
3/1eMeHThI) https://m.edsoo.ru/7f41837c

4 PacnpejiesieHue 3/1eKTPOHOB M0 aTOMHbBIM OpPOUTAISM 1 bubnnorexa [OK

https://m.edsoo.ru/7f41837¢c

5 ||9/71eKTpoHHble KOHQUTYpALMX aTOMOB 3JIEMEHTOB B 1 bubmorexa [IOK
OCHOBHOM U BO36YX/IJEHHOM COCTOSIHUU https:/m.edsoo.ru/7f1837c

6 ||DJ1IeKTpOHHbIEe KOHPUTYpPALMU UOHOB. 1 BuGmuorexa [JOK
3JIeKTPOOTPUIATEBHOCTD https://m.edsoo.ru/7f41837¢c

7 [leproguveckuii 3akoH U [lepuoaryeckas cucreMa 1 bubnnorexa [OK
XUMUYeCKUX 3eMeHTOB Jl. . MeH/je1eeBa, CBSI3b C https://m.edsoo.ru/7f41837c
COBpEeMEHHOU Teopuel CTPOeHUsI aTOMOB

8 |3akoHOMepHOCTU U3MEHEeHHS CBONCTB XMMUYECKHUX 1 bubmmnorexa LIOK
5/1eMEHTOB ¥ 06pa3yeMbIX UMH IPOCTBIX M CI0MKHBIX https://m.edsoo.ru/7f41837c
BEIeCTB M0 TPyIIaM U nepuoam

9 CucremaTu3anys ¥ 06001eHHe 3HAHUH 10 TEME 1 bubnnorexa [OK

https://m.edsoo.ru/7f41837¢

10 ||Bujgbl xuMHU4UeCKOU CBSI3U. MexaHU3Mbl 06pa30BaHUs 1 bubnnoreka [OK
KOBaJIEeHTHOM CBA3H. BosopoiHas CBA3b. https://m.edsoo.ru/7f41837c
MexMoJ1eKyIsIpHbIe B3aUMO/IeM CTBUS

11 ||BaysieHTHOCTb M BaJIeHTHbIE BO3MOKHOCTHU aTOMOB. CBSI3b 1 Bubanorexa LIOK
3JIEKTPOHHOM CTPYKTYPbl MOJIEKYJI C UX TEOMETPUYECKUM https://m.edsoo.ru/7f41837c
CTPOEHHEM

12 |[lIpeactaBieHUs O KOMIIJIEKCHBIX COeJMHEHUSX: COCTaB U 1 bubmmoreka [OK

HOMEHKJIaTypa

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
13 |[BewiecTBa MOJIEKYJIIPHOT'O U HEMOJIEKYJISIPHOTO CTPOEHUSI. 1 bu6mmorexa [JOK
THUNbI KPUCTANIMYECKUX PeIeTOK U CBOMCTBA BeIeCcTB https:/m.edsoo.ru/7f1837c
14 |[loHsiTHE O UCTIEPCHBIX cHcTeMax. [IpeacTaBieHue 0 1 bubnmnorexa [OK
KOJIJIOUJHBIX PACTBOPAX https://m.edsoo.ru/7f41837¢c
15 |[McTuHHBIE PacTBOPHI: HACHIILEHHbIE U HEHACHILIEHHbIE, 1 Bubnmorexa [IOK
pacTBopuMOCTb. KpucTasioruapartsl https://m.edso0.ru/7f41837¢c
16 ||[Cnoco6bl BeIpakeHUs KOHLEHTPALMU PacCTBOPOB 1 buGmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
17 ||PemeHue 3a/1a4 ¢ UCIOJIb30BaHUEM MOHATHH "MaccoBad 1 bu6nmnorexa [JOK
J10JIs1 paCTBOPEHHOTO BelecTBa", "MoJisipHast https://m.edsoo.ru/7f41837¢
KOHIIeHTpauus"
18 ||Knaccudukanys 1 HOMeHK/IaTypa HeOpraHu4yecKux 1 Bu6miorexa LIOK
BeIIeCTB https://m.edsoo.ru/7f41837c
19 |[CucreMaTHu3anus U 06001eHe 3HAaHUH 110 TEME 1 bubnnorexa [OK
https://m.edsoo.ru/7f41837c
20 ||KonTposbHasg paboTa no Temam "CTpoeHHe aToMa. 1 1 bubnnorexa [OK
lleprosuyeckuii 3akoH u [lepuoandeckas cucTeMa https://m.edsoo.ru/7f41837c
xuMuueckux asieMmeHToB /l. U. MeHaeneeBa", "CTpoeHue
BelllecTBa. MHOroo6pasue BelecTB"
21 |[Knaccudukanys XMMAYECKUX peaKliui B HEOpraHUY€ecKoun 1 Bubamnorexa LIOK
¥ OpraHUYecKoW XUMHUH. 3aKOH COXpaHEHUS] MaCcChl https://m.edsoo.ru/7f41837c
BeIleCTB; 3aKOH COXpaHEHHUs U MPeBpallleHUsI SHEPTUHU NPHU
XUMHYECKHUX PeaKIUIX
22 |[TensioBble 3pPeKTbl XMMHUUECKUX PEAKIIUM. 1 bubmmorexa [IOK
TepMOXMMHYECKHe yPaBHEHHS https://m.edsoo.ru/7f41837¢c
23 ||BpruuciieHUs IO YpaBHEHUAM XUMUYECKUX PEaKLMH U 1 Bubmmorexa [IOK

TEPMOXMMHUIECCKHUM YPABHEHUAM

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
24 ||CKOpOCTb XUMHY€ECKOM peaKlny, eé 3aBUCUMOCTb OT 1 bu6morexa [IOK
passnyHbIX GakTOpoB. KaTanus U KaTaau3aTophl https:/m.edsoo.ru/7f1837c
25 |lomoreHHble U reTepoTreHHble PeaKLUU 1 Bubmnorexa [IOK
https://m.edsoo.ru/7f41837c
26 |[[IpakTuueckas pa6ora N2 1 no TeMe "BiinsHUEe Pa3IUUHbIX 1 1 bubnmnorexa [OK
$aKTOpPOB Ha CKOPOCTb XUMHUYECKOH peakuu" https:/m.edsoo.ru/7f1837c
27 ||O6paTuMble U1 HEOOpPATUMble peaKIUH. XUMHYecKoe 1 Bu6nnorexa [IOK
paBHOBecHe https://m.edsoo.ru/7f41837c
28 ||[IpakTuueckas paboTta N2 2 o TeMe "BiiMsiHMEe Pa3IUYHbIX 1 1 bu6nmnorexa [JOK
$aKTOPOB Ha MOJIOKEHHE XUMHYECKOro paBHOBecHs " https:/m.edsoo.ru/7f41837c
29 | QnekTpoJsMTHYecKas aucconyanus. CUJIbHbIE U c1abble 1 bubmmorexa [IOK
3J1eKTPOJUTEL CTeneHb AMCCOLMALIH https://m.edsoo.ru/7f41837c
30 |[MoHHOe npousBegeHue BoAbl. Cpesia BOAHBIX paCTBOPOB. 1 bubanorexa LIOK
BogopoHblii nokasartess (pH) pactBopa https://m.edsoo.ru/7f41837c
31 |Tmaposin3 cosnelt. Peakuiuy, npoTeKawlle B pacTBOpax 1 bubmmnorexa LIOK
3JIEKTPOJIMTOB https://m.edsoo.ru/7f41837c
32 |llpakTHueckas pabota N2 3 o TeMe "XMMHUYECKHE PeaKLUU 1 1 bubnnorexa [OK
B PacTBOPAX 3J1eKTPOJUTOB" https://m.edsoo.ru/7f41837c
33 ||OKHCIMTeNbHO-BOCCTAHOBUTEJIbHBIE peakiuu. BaxkHenmune|| 1 Bu6moreka [IOK
OKUCJIUTEJIU U BOCCTAaHOBUTEU https://m.edsoo.ru/7f41837¢
34 |MeTo/ 3/IEKTPOHHOTO (3JIEKTOHHO-HOHHOT0) 6aJjiaHca 1 Bu6nuorexa [OK
https://m.edsoo.ru/7f41837c
35 ||9s1eKTpoJin3 pacTBOPOB U pacCIlyIaBOB BeleCTB 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41837c
36 |PeweHue 3a7a4 pa3/IMYHBIX TUIIOB 1 Bu6morexa [JOK

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
37 |PewmeHue 3a1a4 pa3/IMYHbIX TUIIOB 1 Bu6nuorexa [JOK
https://m.edsoo.ru/7f41837c
38 ||CucTeMaTH3aLua U 06001eHHe 3HAaHUH 110 TEMe 1 Bubnunorexa LIOK
"XuMHYecKHre peakiuu" https://m.edsoo.ru/7f41837¢c
39 |[KoHTpoJsibHas paboTa o TemMe "XuMU4YecKre peakiuu" 1 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
40 |[[TonoxxeHHe HeEMETaJJIOB B [leprouyeckom cucteMe 1 bu6nmnorexa [JOK
XUMHYeCKUX 37ieMeHTOB /l. Y. MeHzie/leeBa 1 0COGEHHOCTH https:/m.edsoo.ru/7f1837c
CTPOeHUsI UX aTOMOB. PU3HYECKHEe CBOMCTBA HEMETAJJIOB
41 ||AnnoTponus HeMeTa/lJIOB (Ha MpUMepe KMCJI0POo/ia, CEPHI, 1 Bu6nnorexa [IOK
docdopa u yrieposa) https://m.edsoo.ru/7f41837c
42 ||Bomopoa: mosiyyeHue, pusndecKkre U XUMUUECKHe 1 bubnnorexa [OK
cBoiicTBa. TuApHUAbI https://m.edsoo.ru/7f41837c
43 |lanoreHsbl: HAXOX/AEHUE B IPUPOJE, CHOCOOBI MOTYUEHHUS, 1 Bu6morexa LIOK
pu3sMUecKue U XMMUYeCKHe CBOMCTBa https://m.edsoo.ru/7f41837c
44 |TanoreHoBOJOpO/Jbl. BaxkHeH 1M e KM CI0POACOAeprKale 1 Bu6nuorexa [IOK
coeZIMHEHUS TaJIOTEHOB https://m.edsoo.ru/7f41837c
45 ||JlTabopaTopHble U MPOMBbILIJIEHHbIE CIOCOObI MOJYYeHHUSs 1 Bubamnorexa LIOK
rajsioreHoB. [IpuMeHeHMe rajJloreHoB U UX COeAMHEeHUH https:/m.edsoo.ru/7f1837c
46 |[[IpakTuyeckas pabora N2 4. PelieHue skciepuMeHTalbHbIX | 1 1 bubnnoreka [OK
3az1a4 o TeMe "TasioreHs!" https://m.edsoo.ru/7f41837c
47 |[Kucsiopo/: 1abopaTopHble U MPOMBbIIJIEHHbIE CITOCOObI 1 bubmmorexa [IOK
noJiydyeHusi, pu3nvYecKre U XMMHUYecKre cBoicTBa. O30H. https:/m.edsoo.ru/7f41837c
[IpuMeHeHHe KUC0PO1a M 030HA
48 ||OKCcU/BI U IEPOKCU/BI 1 Bu6morexa [JOK

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
49 |PemeHue 3a/1a4 pa3/iMuHbIX TUIIOB 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
50 ||Cepa: Hax0OX/ileHH e B IPUPO/e, CIIOCOOBI MOTYYEHUS], 1 bu6muorexa [IOK
pu3HYecKre U XMMUYecKHe CBOICTBa https://m.edsoo.ru/7f41837c
51 ||CepoBozopof, cyabduabl 1 Bubnmnorexa LIOK
https://m.edsoo.ru/7f41837c
52 |[Kucnopojcoaepkalive coearHeHus cepbl. 0COGeHHOCTH 1 bubmuorexa [JOK
CBOMCTB CEPHON KMC/IOTHI https://m.edsoo.ru/7f41837c
53 ||[IpakTuyeckas pa6ora N2 5. PelieHue skcriepuMeHTaAbHbIX || 1 1 buGmmorexa [IOK
3az1a4 1o TeMe "Cepa u eé coefuHeHUA" https://m.edsoo.ru/7f41837¢
54 ||A30T: HaxOXJeHHEe B IPUPO/IE, CIOCOOBI MOJTYYEHHUS], 1 bubnuoreka [OK
du3nYecKre U XUMUYeCKHe CBOHCTBA. AMMHUAK, HUTPH/IbI https://m.edsoo.ru/7f41837c
55 ||[Kucnopoacoaepxaiue coenrHeHus a3ota. OCOOEHHOCTH 1 bubnnorexa [OK
CBOMCTB 230THOM KUCJOTBI https://m.edsoo.ru/7f41837c
56 |l[IpuMeHeHHe a30Ta U €ro COeJUHEHUU. A30THbIE 1 bubmmnorexa LIOK
ya06peHus https://m.edsoo.ru/7f41837c
57 ||[®ocdop: HaxOxkAeHHE B IPUPO/E, CIIOCOOBI OJYY€EHHUS], 1 bubmnorexa LIOK
dusnyeckue U xumudeckue corictBa. Pocduabl U pocouH hitps://m.edso0.ru/7f41837¢
58 ||Okcuppl pocdopa, pochopcoaepxkaiime KucaoTbl. Coau 1 Bu6nuorexa [IOK
docpopHOI KUCTOTHI https://m.edsoo.ru/7f41837¢c
59 |lIpumenenue pocdopa u ero coeguHeHU . PochopHbie 1 Bu6nmorexa [IOK
https://m.edsoo.ru/7f41837c
yA006peHus
60 |[IpakTudeckas pabota N2 6. PellieHre sakcepuMeHTaNbHbIX | 1 1 bubmorexa LIOK

3aza4 1o teme "A3oT U pocdop U ux coeuHEHUS"

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
61 |Yrziepoj: HaxoX/JeHHe B IPUPO/E, AJIOTPOIHbIE 1 Bub6miorexa IIOK
MoauuKaLuy; u3ndecKUe U XMMUYecKre CBOMCTBa, https://m.edsoo.ru/7f41837c
NpUMeHeHHe
62 |Oxcup yraepoaa(ll), okcug yraepoga(IV), yroabnas 1 Bu6miorexa IIOK
KUCJIOTa U €6 COJTU https://m.edsoo.ru/7f41837¢c
63 ||Pewrenuve 3aza4 pa3JIMyYHbIX TUIIOB 1 bubmmoteka LIOK
https://m.edsoo.ru/7f41837¢c
64 |KpeMHU#: HAaX0XjeHHE B MPUPOJIE, CIOCOOBI MOJTYUEHHUS, 1 bu6mmorexa LIOK
dusnvecKre U XMMHUYeCKre CBOMCTBA https://m.edsoo.ru/7f41837c
65 ||Oxcujg kpemHusa(IV), kpeMHUeBasA KUCA0TA, CUIUKATbI 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837c
66 |[IpuMeHeHUEe KpeMHHUSA U ero coeJuHeHn . CTeKJI0, ero 1 bubanorexa LIOK
ToJIy4eHHe, BU/bI CTEK/Ia https://m.edsoo.ru/7f41837c
67 ||PewwieHue 3a/ja4 pa3/IMuYHbIX TUIIOB 1 Bu6morexa LIOK
https://m.edsoo.ru/7f41837c
68 ||[CucTemaTu3anysa ¥ 006001eHNe 3HAHUH 110 TEME 1 bubnnorexa [OK
"HeMmeTa/Libl" https://m.edsoo.ru/7f41837c
69 |[KonTposibHas paboTa no TeMe "HeMmeTasnabl" 1 1 bubnnorexa [OK
https://m.edsoo.ru/7f41837c
70 ||AHa/nM3 pe3yJbTaTOB KOHTPOJIbHOM PabOThI, KOPPeKIus 1 butmorexa LIOK
OIIUGOK https://m.edsoo.ru/7f41837c
71 |llosnoxeHue MmeTasoB B [lepuoanyeckoi cucreMe 1 bubnnoreka [OK
XMMHUYECKUX 3/1eMeHTOB. 0COGeHHOCTH CTPOeHUS https://m.edsoo.ru/7f41837c
3JIEKTPOHHBIX 060104€K aTOMOB METAJIJIOB
72 ||O6uue dpusnvyeckre cBoMcTBa MeTa10B. [[puMeHeHre 1 bubmmorexa LIOK

MeTaJIJIOB B 6bITy U TEXHHKE

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
73 ||CiaBel MeTann0B. Koppo3usa MeTasioB 1 bubimorexa [IOK
https://m.edsoo.ru/7f41837c
74 ||PemieHue 3a1a4 pa3/iIM4HbIX TUIIOB 1 Bubmnoreka [IOK
https://m.edsoo.ru/7f41837c
75 ||D/1eKTPOXMMUYECKUH psij| HANlpsiXKeHU W MeTasioB. 061ue 1 Bu6morexa LIOK
CrI0Cco6bl MOJTyYeHUs] MeTalJI0B https://m.edsoo.ru/7f41837c
76 ||O6mas xapaKTepuCTUKA MeTaLJI0B [A-rpynmel 1 bubmorexa LIOK
[leproiUyecKOM CHCTEMbI XUMHUYECKUX 3/1eMeHTOB. HaTpuii https://m.edsoo.ru/7f41837¢
Y KaJIUU: noJiydyeHue, pusnyeckue U XMMHUYeCKHe CBOMCTRBA,
NpUMeHeHH e MPOCThIX BEIeCTB U UX COeJUHEHU U
77 ||Ob1waa xapakTepucTUKa MeTa 0B [IA-rpynnbl 1 Bu6miorexa LIOK
[TeproauyecKol CHCTEMbI XMMHUYECKHX 3J1eMEeHTOB. Maruui https:/m.edsoo.ru/7f41837c
Y KaJIbLIUMH: TToJlydeHre, pU3ndecKre U XUMUYeCcKHe
CBOMCTBA, MPUMEHEHM E NMPOCTHIX BEIIECTB U UX
coeIMHEHU !
78 |KécTkoCcTb BOABI U CIIOCOOBI €€ YCTPAaHEHHUS 1 BuGmiorexa IIOK
https://m.edsoo.ru/7f41837c
79 ||AntoMUHUN: oslydeHHe, PU3UYECKHE U XUMUYECKUE 1 bubnnorexa [OK
CBOHCTBA, IPMeHeHHe https://m.edsoo.ru/7f41837c
80 ||[AMdoTepHbIe CBONMCTBA OKCU/IA U THAPOKCHUA aJIlOMHUHUS, 1 bubmmorexa [IOK
TM/POKCOKOMILIEKChI aJIIOMUHHUSA, UX IPUMEHEeHH e https://m.edsoo.ru/7f41837c
81 ||Pewrenue 3aza4 pa3JIMyHbIX TUIIOB 1 Bbubmmorexa LIOK
https://m.edsoo.ru/7f41837c
82 |[[lpakTHueckas paboTa N2 7. PemeHne akciepuMeHTalbHbIX | 1 1 Bu6morexa [IOK

3aja4 no teMe "MeTasibl TJIaBHBIX noArpynmn"”

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
83 ||061asa xapaKTepuCTHKA META/IJIOB MOOGOYHbBIX MOATPYIII 1 Bubnmorexa [IOK
(B-rpynn) [lepuouyeckoii CUCTeMbl XMMHYEeCKUX https://m.edsoo.ru/7f41837c
3JIEMEHTOB
84 |Dusnyeckue U XMMUYECKHE CBOMCTBA XpOMa U €ro 1 Bu6miorexa IIOK
coe/IMHEHHH, UX MPUMeHeHHe https://m.edsoo.ru/7f41837c
85 |BakHelue coeiMHeHUs MapraHia. [lepMaHraHaT Kaaus, 1 bu6nmnorexa [JOK
ero OKMCJAUTeNbHbIE CBOMCTBA https://m.edsoo.ru/7f41837¢c
86 ||dusuyeckue U XUMHUYECKHE CBOMCTBA »KeJie3a U ero 1 bubmuorexa [JOK
coepviHeHu . [losiyueHue U MpUMeHeHH e CIIaBOB KeJie3a https://m.edsoo.ru/7f41837c
87 ||®dusnvyeckue u XUMHYECKHEe CBOMCTBA MeIU U eé 1 bubnnorexa [OK
coeZIMHEeHUH, UX IPUMeHeHHe https://m.edsoo.ru/7f41837c
88 ||dusuyeckue u XMUMHYECKHe CBOMCTBA [IMHKA U ero 1 bubnnorexa [OK
coeZiMHeHMH, UX MpUMeHeHHe. ['MIPOKCOKOMIIEKCh] LIUHKA https:/m.edsoo.ru/7f41837c
89 |[lIpakTudeckas pabota N2 8. PelieHne skcepuMeHTaNbHbIX | 1 1 bubnnorexa [OK
3az1a4 1o TeMe "MeTasuibl TO60YHbIX MOArpyn” https://m.edsoo.ru/7f41837c
90 |[PeweHue 3a/ja4 pa3/IMYHbIX TUIIOB 1 Bu6mnuorexa [JOK
https://m.edsoo.ru/7f41837c
91 |06061eHHe U cucTeMaTU3aLMAa U3y4YeHHOro MaTepyuasamo || 1 butmorexa LIOK
TeMme "MeTaabl" https://m.edsoo.ru/7f41837c
92 |[KoHTpoJibHas paboTa no TeMe "MeTasibl" 1 1 bubnnoreka [OK
https://m.edsoo.ru/7f41837c
93 ||AHanu3 pe3yJsIbTaTOB KOHTPOJIbHOM PabOThI, KOPPeKLus 1 Bu6miorexa IIOK
OIIUGOK https://m.edsoo.ru/7f41837¢
94 |[Posib XUMUU B 06ecriedeHNH YCTOUYUBOTO Pa3BUTUA 1 Bu6morexa [IOK

yesioBedyecTBa. [loHATHE O HAy4YHbIX Me€TOJaX UCCJIeJOBAHHA
BEIIECTB

https://m.edsoo.ru/7f41837c




Ne Tema ypoka KosmyectBO 4acoB ‘ JlaTta J/IeKTpOHHbIE IUPPOBLIE
n/n Bcero|| KontposbHbie || [lpaktudeckue || A3Y1E€HAA oGpasoBaTesbHble
paboThI paboThI pecypchl
95 ||Hay4Hble NPUHUUIIBI OPraHU3ALUN XUMUYECKOT0 1 Bubnmorexa [IOK
NPOU3BO/ACTBA. [IpOMBIILIEHHbIE CIOCO6 K] MOJIyYeHUs https://m.edsoo.ru/7f41837c
Ba’KHEUIIINX BeIeCTB
96 |XuMHueckoe 3arpsiI3HeHHe OKpY»XKalollel cpe/ibl U ero 1 Bu6miorexa IIOK
MOCJI€ICTBUS https://m.edsoo.ru/7f41837¢c
97 || XuMusg u 3,0poBbe YyesoBeKa. JlekapcTBeHHbIE CpeiCTBA 1 bu6mmorexa LIOK
https://m.edsoo.ru/7f41837¢c
98 |Xumug nuiu. Posib XUMUU B 06ecriedeHUH MUIeBoi 1 bu6mmorexa LIOK
6e30MaCHOCTH https://m.edsoo.ru/7f41837c
99 |[KocMmeTHueckue U napproMepHble cpeacTBa. boiToBas 1 Bu6miorexa LIOK
XUMMUS https://m.edsoo.ru/7f41837c
100 | XuMuUs B CTpOUTENbCTBE. BaxkHelIMe CTpOUTEIbHbIE U 1 bubnnorexa [OK
KOHCTPYKIJMOHHbIE MaTepHasbl https://m.edsoo.ru/7f41837c
101 | Xumus B cesibCKOM X031l cTBe. OpraHuyecKre u 1 bubnnorexa [OK
MUHepaJbHbIe y00peHus https://m.edsoo.ru/7f41837c
102 ||CucTteMaTHu3anus U 06001eHHe 3HAaHUH 110 TeMe 1 bubnnoreka [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8
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