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HNOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamma mo XuMUU Ha YpPOBHE CpeIHEro o01iero odpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON porpaMMbl CpEeIHEro o011ero
obpazopanusa(POIl COO), npeacraBiaeHHbIX B DeaepaibHOM TOCyAapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydueOHOro mpeamera «XuMusi» B 0o0pa3oBaTelIbHBIX opraHuzanusx Poccuiickoi
deneparuy, peaM3yIOMIUX OCHOBHBIE 0Opa3oBaTeIbHbIE MPOTPAMMbBI, U
OCHOBHBIX TookeHui «Crparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha nepuon 1o 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XWMHUSL 3aHUMAaeT BaXHOE MECTO B CHCTEME ECTECTBEHHO-HAy4YHOTO
obOpazoBanus ydamuxcs 10—11 kmaccos.

B mporpaMme mno XuMHM Ha3Hau€HUE MpeaMeTa «XHUMUS MOJydaeTr
NOAPOOHYI0  MHTEPIpETAllMI0 B  COOTBETCTBUU C  OCHOBOMOJIAraroIINMU
nonoxkenusiMu  GI'OC COO o B3auMOOOYCIIOBICHHOCTU IIeJIeH, COAep)KaHus,
pe3ynbTaTOB OOyYEeHHS M TPeOOBAaHUN K YPOBHIO IOJTOTOBKH BBIMTYCKHUKOB.
CBUIETEIBLCTBOM TOMY SIBJSIFOTCSL CJIENYIOIIME BBIMOJHSAEMbIE MPOrPaMMON IO
XUMUU QYHKLIHHU:

e HH(OpPMAIIMOHHO-METOAMYECKAsl, peaau3alnus KOTOpOoH oOecreyruBaeT
MOJIYYeHHE TPENICTABICHUS O IIEeNIAX, COAEpKaHUHU, OOIIed cTpaTeruu
0oOy4eHUsl, BOCIUTAHUS U PA3BUTUS 00YUaAIOIIMNXCSI CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpoduis;

e OpraHU3alMOHHO-TUIAHUPYIOIIA, KOTOpast npeaycMaTpuBaeT
ONpe/IeTICHUE: TNPUHIUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
M3y4YEHUsI y4eOHOro Marepuayia, KOJTMYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTUK; TOAXOJA0B K (DOPMUPOBAHHIO COAEPIKATEIHHON OCHOBBI
KOHTPOJISI W OLEHKH O0pa3oBaTENbHBIX TOCTHKEHUM OOYy4Yarolmuxcs B
paMKax HWTOTOBOM aTTecTanuu B (GOpME E€IWHOTO TOCYIapCTBEHHOTO
HK3aMEHA M0 XUMUH.

[Iporpamma a1t U3y4eHUSI XUMUU:

e YCTaHABJIMBAET WHBAPUAHTHOE MPEIAMETHOE COJEp’KaHue, 00s3aTeTbHOe
JUIST W3Y4eHUST B paMKax OTACIbHBIX MNPOPWICH, NpeaycMaTpUBaeT
pacripeieieHue U CTPYKTypUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
COJIep KaTeNbHBIM JIMHUSIM/Pa3ienaM Kypca;

e JaéT MpHUMEpPHOE pacmlpeereHrue Yy4eOHOro BpPEMEHH, PEKOMEHYeMOTro
JUISL U3YYEHUS OTJEIbHBIX TEM;



e IMpeAJiaraeT MPUMEPHYI0 TOCIEIOBATEIbHOCTh H3YYEHUS Y4yeOHOTO
MaTeprasia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXKIPEAMETHBIX CBS3EH;

e JAET METOAMWYECKYIO MHTEPIPETALHMIO 1eJIed U 3a]a4 U3y4EHHUs MpeameTa
Ha yrayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHMs, COJEPKATEIbHON XapaKTEePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOU
MIPOTrPAMMBI CpEIHETO o0111ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeIMETHbIX, MPEIMETHBIX), a TaKXe C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATENbHBIX  JEHCTBUNA  0O0ydYaromerocs IO OCBOCHHIO
COJEp>KAHMSI PEAMETA.

[To BceM Ha3BaHHBIM MO3ULMUSAM B IMPOrpamMMe MO XMUMHH TMPEAyCMOTpEHa
IPEEeMCTBEHHOCTh C OOYy4YeHHEM XUMHUU Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TMpefenaMH YCTaHOBJIEHHOM MpOrpaMMoil 1O  XUMHH
00s13aTeNIbHON (MHBApUAHTHOW) COCTABIISIONICH COMEP KaHMs YyIeOHOTO MpeaMeTa
«XUMHS» OCTa€TCsi BO3MOXKHOCTH BBIOOpa €ro BAapUAaTUBHOW COCTABIISIOUIEH,
KOTOpasi JIOJKHA OMPEAENSIThCS B COOTBETCTBUM C HAIPaBICHUEM KOHKPETHOTO
npodusis 00yueHusl.

B coorBerctBun ¢ koHuenryanbHbIMH nosoxeHusmu PIOC COO o
Ha3HAYE€HUM TPEeIMETOB 0a30BOro M yriayOJE€HHOrO YpPOBHEH B CHCTEME
nuddepeHITMpOBaHHOTO OO0YyYEeHHS Ha YpPOBHE CpEIHEro oOIiero oOpa3oBaHUs
XUMHS Ha YpOBHE YIIIyOJEHHOrO U3Yy4EHHs HampaBiIeH Ha pealu3alfio
OPEEMCTBEHHOCTH €  MOCIEAYIOIIMM  3TalloM  IOJXYYEHUS  XUMHUYECKOTO
oOpa3oBaHMs B paMKaX M3YyYEHHs CHEUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX JIMCLUUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaaIbHOro
oOpa3zoBanus. B 9Toll CBs3M M3ydeHHE TMpeaMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEMMYIECTBEHHO Ha pacUIUpeHHe M yriayOJeHHe TEOpeTUYEeCKON U
NPAKTUYECKON MOJATOTOBKM 00yYarouuxcsi, BEIOpaBIIUX ONpPEAETIEHHBIA MPOPUIIH
0Oy4eHHMsI, B TOM YUCJIE C MEPCIEKTUBON MOCIEYIONIEro MOMTyYeHHUS] XUMHUUECKOTO
00pa3oBaHMsI B OpraHU3alUsIX NpodeccuoHanbHOro oopazoBanus. Hapsay ¢ atum,
B cBere TpeboBaHuii PI'OC COO Kk mIaHUPYEMbIM pE3yJIbTaTaM OCBOEHUS
denepanbHOil 00pa3oBaTEeNbHOM MPOrpaMMbl CpPEAHEro o01iero o0pa3oBaHUS
U3ydeHHe TmpeaMera «XUMHUS» OpPUEHTUPOBAHO TaKXKe Ha pEIIeHHe 3ajad
BOCIIUTAHUS U COLMAIBHOIO Pa3BUTHs 0Oydaroluxcsi, Ha (OPMUPOBAHUE Y HUX
OOLIEMHTEINIEKTYaJbHbIX YMEHHI, YMEHUN pauuoHaIW3aluid y4eOHOro Tpyaa u
00OOIIEHHBIX  CMOCOOOB  JIEATEIBHOCTH, HMEIOIIMX  MEXIUCIUIUTMHAPHBIH,
HAJINPEIMETHBIN XapaKTep.

CocraBisiomuMu nipeaMera «XuMUs» SIBIAIOTCA Kypchl — «Opranudeckas
xumusi» 1 «OOmas u HeopraHuveckas xumus». llpu ompeneneHun moaxomoB K



0TOOpY M CTPYKTYPHOM OpraHu3aliy COAEp>KaHUs 3TUX KypCOB B Iporpamme Io
XUMHUHU 32 OCHOBY TpuHATHI mnojoxenus GI'OC COO o paznuuusix 6a30BOro u
yri1yOJIEHHOTO YPOBHEW M3YUEeHHUS MTPEeIMETa.

OcHoBy cozaepxaHusd KypcoB «Opranmyeckas xumus» Hu «OO0mas u
HEOpPraHU4YeCcKass XUMUs» COCTAaBIAET COBOKYIHOCTb IPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3YYEHHs INpeAMeTa. JTa cucTeMa
3HAHUU II0JIy4YaeT OIPENEIEHHOE TEOPETUYECKOE [OIIOJIHEHUE, IT03BOJIAIOLIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJAbIIMI 00BEM  (PAKTOIOrMUECKOTrO
Marepuana. M3ydenue rnepuoauyeckoro 3akoHa u llepuoguyeckorl CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB Oa3UpyeTcsi Ha COBPEMEHHBIX KBAaHTOBOMEXaHUYECKHX
OPEICTaBICHUSAX O CTPOCHUU aTroMa. XHUMHYECKas CBs3b OOBICHIETCS C TOUKH
3pEHUs SHEPreTUUYECKUX U3MEHEHHI TIpu €€ 00pa30BaHUM U Pa3pyILIECHUHU, a TAKKE
C TOYKM 3pEHUsT MeXaHU3MOB e€ oOpazoBaHus. M3yueHue THUIOB peakiMid
JOTIONHSETCS  (POPMUPOBAHUEM  TPEIACTABICHUH 00  AIEKTPOXUMUYECKHX
mpoueccax M JJEKTPOIM3€ pacIulaBOB M pacTBOPOB BemlecTB. B Kkypce
OPraHMYEeCKOM XUMHUU TPU  PACCMOTPEHHHM  PEAKUMOHHOW  CHOCOOHOCTH
COCJIMHEHU yaenseTca oco0oe BHUMaHKe BonpocaM 00 3JIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKLUu.

B numane ¢QopMmupoBaHHS OCHOB HAy4YHOIO MHPOBO33PEHMS, OCBOCHHMS
0OLIEHAYyYHBIX METOJIOB TO3HAHUSA U OIBITa MPAKTUYECKOT0 TPUMEHEHUS HAYUHbBIX
3HAHUM M3y4YeHHE NpeaMera «XuUMHUS» Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIIPEJIMETHBIX CBS3SIX C Y4YEOHBIMHM IpeIMETaMH, BXOMASIIMUMU B COCTaB
OpeIMETHBIX oOsacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeTh», «Marematuka u
uHpopmaTrka» 1 «Pycckuii A3bIK U JIUTEPATYPAY.

[Ipy um3ydeHnm ydeOHOro mnpeamera «XUMHs» 3ajadedl MEepPBOCTEIICHHOM
3HaYUMOCTU sBisieTcs (OpMHUpOBaHHE OCHOB HAayKM XUMHHM Kak o0iactu
COBPEMEHHOI'0 €CTECTBO3HAHUSA, IPAKTUYECKOUN AEATEIIBHOCTH YEI0BEKA U OAHOTO
U3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. Pelienue 3Tod 3agauu Ha yriayOiaEéHHOM
YPOBHE U3Y4YEHU MPEIMETA NPEANOIAracT peajin3alnio TaKUX LeJeH, Kak:

e (opmupoBaHHE NPENCTABICHUA: O MATEPUAJIBLHOM E€AUHCTBE MHMPA,
3aKOHOMEPHOCTSX Y MO3HABAEMOCTH SIBJIEHUN NPUPOBI, O MECTE XUMUHU B
CUCTEME €eCTECTBEHHbIX HayK M €€ Benylieil poiu B oOecrneueHuu
YCTOWYMBOI'O  pPa3BUTHS  YEJIOBEYECTBA: B  pEHICHUH  MpoOiemM
HKOJIOTUYECKOM, IHEPTeTUIECKON M MHIEeBON 0€30MacHOCTH, B Pa3BUTHH
MEIVLHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecreyeHnu palrMoOHAIBHOIO MPUPOJONOIb30BaHMs, B (HOPMHUPOBAHUU
MUPOBO33pEHUSI U OOILEH KyJIbTYypbl UEIOBEKA, a TAKXKe JKOJIOIMYECKU
00O0CHOBAaHHOT'O OTHOUIEHHS K CBOEMY 3/I0POBBIO U PUPOIHON CPeE;



OCBOCHHME CHUCTE€Mbl 3HAHMH, JIGKAIIUX B OCHOBE XUMHYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOEHHWH BEIIECTBA HA PAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM,  HAJAMOJIEKYJISIPHOM, O  TEPMOAMHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHWS XMMHUYECKHX PEAKIUM, O
XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIEPCHBIX CUCTEMAX, 00 00IInX
HaY4YHBIX IPUHIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

dbopmupoBaHue y o0yyJarommxcst OCO3HAHHOT'0 MOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHYECKHUX 3HAHMM T OOBSCHEHUS
KITFOUEBBIX HJIEW W TPOOJIEM COBPEMEHHOW XUMUH, I OOBSICHEHHS H
MPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIIeHUs TPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMUS,
aHaJIM3a U OIICHKHU C MO3UIIMI SKOJIOTMYeCKON 0€30MacCHOCTH TOCIEICTBUN
OBITOBOM W TPOU3BOJCTBEHHOM JEATENBHOCTH YEIOBEKAa, CBA3AHHOW C
XUMUYECKUM  TPOU3BOJACTBOM, HCIOIb30BaHUEM U  MepepaboTKoM
BEILIECTB;

yrayOJeHue  TPENCTaBICHUM O  HAyYHBIX  METOJaxX  IIO3HaHWS,
HEOOXOIUMBIX [JIi NPUOOPETEHUS] YMEHHUM OpPHEHTHUPOBATHCS B MHUpPE
BEIIECTB U OOBSICHEHUS] XUMHUUYECKUX SIBJICHUN, HMEIOIIMX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIIbHOCTH U IIOBCEAHEBHOM KU3HHU.

B mnnaHe peannzauuu MEpBOOYEPENHBIX BOCHUTATEIBHBIX W Pa3BUBAIOIINX
GYHKIMI [IEJIOCTHOM CUCTEMbI CPEAHEro oOIero oOpa3oBaHUS MPU HU3YUYCHUU
npenMera «XuMUs» Ha  yIIyOJI€HHOM  YpOBHE OCOOYI0  aKTyallbHOCTh
IpPUOOPETAIOT TaKKUE LENH U 3a7a4l, KaK:

BOCTIUTaHWE YOCKJIEHHOCTH B II03HABAEMOCTH SIBJICHHW TIPHPOJIEBI,
YBOXCHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPETHUYCCKUX H
NPUKJIATHBIX HMCCIACAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO ¥ TIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO M  CaMOBOCIIMTAHHMIO  HAa  OCHOBE  YCBOCHUS
00IIeYeIOBEYeCKUX [IEHHOCTEH;

pa3BHUTHE TIO3HABATEIHHBIX HHTEPECOB, MHTCIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeW oOydJarommxcs, (GOPMHPOBAHWE Y HHX CO3HATEIBHOTO
OTHOIICHUS K CaMOOOPa30BaHHWIO M HEMPEPHIBHOMY O0Opa30BaHUIO Kak
YCIIOBUIO YCIIEIIHON MPO(heCCHOHATLHOM M O0IIIECTBEHHOH JeSTEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0pPOBBIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;



e (opMHpOBaHHE YMEHHWW U HABBIKOB Pa3yMHOI'0 MPHUPOIOMNOJIb30BAHMUS,
Pa3BUTHE DKOJIOTMUECKON KYJIbTYpPbI, IPUOOPETEHUE OMbITA 00IIECTBEHHO-
MTOJIE3HOM KOJIOTMYECKOMN AEATEIbHOCTH.

OOuiee 4McIO YacoB, MPEAYCMOTPEHHBIX MJI W3YYEHHUsS] XMMHHM Ha YpOBHE
cpeaHero obmiero obpasoBanus, coctarisier 136 gacoB: B 10 kimacce — 68 vacos
(2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 Jaca B HEZCIIO).



COILEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUM.

[Ipenmer W 3HaYeHHE OpPraHUYECKOW XHWMHUH, MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BasieHTHbIE BO3MOXXHOCTM aToMma YIJIEpOJa. XHMMHUYECKas CBS3b B
OPraHMYECKUX COCIMHEHUSX. TUMbl THOpUIU3ANMK AaTOMHBIX OpOHUTasei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBsI3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIA). TUIBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaNeil, ©- W T-CBS3U.
Onunapnasi, 1BOIHas U TporHas cBsi3b. CrocoObI pa3phiBa CBs3el B MOJEKYyJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHndeckux coequHeHut A.M. DbyrnepoBa u
COBPEMEHHBIE MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OPraHUYEeCKUX COCAUHEHWH. MONeKyasIpHble U  CTPYKTYpHBIE  (OPMYIIBIL.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTas, COKpaliEHHas,
ckenerHas. M3omepus. Buasl u3omepum: CTpyKTypHasi, HNpPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBienne o kiaccupukalMu OpraHudeckux BemecTB. [loHsTHe O
bynkuronanbHo rpymnmne. ['omonorus. ['omonornyeckue psapl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHuit (IUPAC) u TpuBuanbHbIe Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U kiaccuukaius OpraHUYecKux peakiuil. OKUCIUTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpallCHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OIBITHI MO0 MPEBPAIICHUI0O OPraHUYECKUX BEIIECTB MPHU HArpEeBaHUU
(mnaBneHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYUPOBAHHE MOJENIEH MOJEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. ["'oMonorudeckuil ps aakaHoB, oOmias opMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP°-
ruOpUaU3aus aTOMHBIX opOWTanel yriepoja, o-cBsi3b. Du3mveckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKaHOB: pEAKIMU 3aMEIIEeHUs, H30MEpHU3alUH,
JNEruApUPOBAHMS, UKIN3AlNK, TUPOn3a, KpeKuHra, ropenus. [IpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOCHMSI M XMMMYECKHX CBOMCTB MaiblX (UMKJIONpONAaH, IHUKIOO0yTaH) u
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

AunkeHbl. ["'oMoiorndeckuil psii aikeHOB, o6O1mIas (GopMyia, HOMEHKIIATYpa.
DIEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOGHHE MOJEKYl alKEeHOB, SP’-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @DU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMHU IMPUCOCAUHEHHMS, 3aMEMIEHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymynupoganusie). OcOOEHHOCTHU AJIEKTPOHHOI'O CTPOEHUS U XMMHUUECKHX CBOMCTB
CONPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-pucoenuuenune. Ilommumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psii aIKMHOB, 001ast opMmysa, HOMEHKIATypa U
U30MepHsl. DINEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XUMHUYECKHE  CBOMCTBA:  PEAKUMW  NPUCOCAUHEHUS,  JTUMEpU3aluu U
TpUMEpHU3alH, OKUCIEHNA. KUCIOTHBIE CBOMCTBA aJKMHOB, HMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiK Ha TPOHHYIO CBA3b. CIOCOOBI OTydeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomarnueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast popMyina, HOMEHKIATypa U U30MEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH3oma. DU3nMYecKre CBOICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJIHOM PpAJIMKaJEe, PEaKUUU NPUCOCIUHEHUS, OKUCIECHHE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMECTUTENCH B
OCH30JbHOM KOJbIIE HA TMPUMEpPE aJKWIbHBIX pPAIUKaIOB, KapOOKCUIHHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHoCTH
XUMHUYECKUX CBOMCTB ctupoia. [lomumepusanus ctupoia. CrocoObl OTydeHUs U
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOJIOB.

[Tpupoausiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HeTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEePEroHKa, KPEKUHT (TEPMHUYECKUM, KATAIUTHUUYECKUM), PpUGOPMUHT, MUPOJIH3.
[TponykThl nepepaboTku HEPTHU, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelleHrs TajJoreHa Ha TUIPOKCOrPYINY, HUTPOTPYyIIy, [HAHOTPYMIY,
aMmuHorpymnmy. JleiicTBue Ha TrajJOreHNpOU3BOJHBIE BOJHOIO W CHUPTOBOrO
pactBopa mi€noyu. B3zauMmopeicTBHe QUranioreHajJkaHOB C MAarHHUEM M LIHHKOM.
[Tonstue 0 METaJITIOOPTaHUYECKUX COCTMHEHUSX. Hcnons3oBanue
raJOreHIPOU3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4yeHrue (PU3MUYECKUX CBOUCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, pacTBOpa IEpMaHraHaTa Kajvs, B3aUMOJCHCTBUE alE€TUJICHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe ¢ KosuiekiusimMu «Hedtb» u «Yromby, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoOJla M JTaHona). ['omomormueckuit psan, oOmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa ©  kiaccupukanua. Dusznueckue CBONCTBA  IPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOWCTBA: pEAaKUUMHU 3aMEIICHUs, Jeruaparaluuu, OKHUCJIEHUS,
B3aUMOJICCTBHE C  OPraHMYECKMMHU M  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBieHue o mMexaHuU3ME peakiuil HyKIeOPUIBHOTO 3aMEIICHUS.
HeiictBue Ha opraHuzM 4enoBeka. CrnocoObl TMOMy4YyeHUssT W TPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBoricTB (penosna. KauecTBeHHble peaknuu Ha QeHos. TokcuuHOCTh (DeHora.
CrniocoOb! monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHbie COeTMHEHHS] — albJETHJIbl U KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpymnmbl. ['OMonornyeckue psijapl aabIAErua0B U KETOHOB, 00IIas
dbopmyna, uzoMepus U HOMeHKIartypa. Duzmyeckue CBOMCTBA allbJCTUIIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHus: ¥ MPUMEHEHUE albJETHI0B U KETOHOB.

OHOOCHOBHBIE Mpe/ebHbIe KapOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus >TepuPUKalUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOJHOrO paauKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOroodpasue kapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEAENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, NAJIbBMUTHHOBAsS, OJEHUHOBAS, .JUHOJEBAS,
JIUHONEeH08as KUCTOThl. CrIOCOOBI MOJIyYEHHUs U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxunbie 3¢upbl. ['oMmonoruueckuil psan, obmas ¢opmyna, U3oMepus u
HOMEHKJIarypa. Du3znueckue M XHMMHYECKHE CBOWCTBA: THAPOJIU3 B KHCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION M 1IesI09HoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKU
HEIpPEAENbHBIX JKUPHBIX KUCIOT. JKUphI B IpUpoOE.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

OOuras xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBonos (MOHO-, qu-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusndeckne CBONCTBAa U HaxoxjaeHue B npupoae. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. [IpumeHeHue TIIIOKO3BI, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakto3a. BoccTaHaBiuBarolive U HEBOCCTAHABIMBAIONIME AUcaxapuabl. ['uaponns
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  DU3MUECKME CBOWMCTBA Kpaxmala M IEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaja: TMAPOJIU3, KAYECTBEHHAash peakius ¢ HOAOM. XUMHUYECKUE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOJIU3, MoydeHue 3(upoB 1emiono3sl. [loustue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYCHHUS BEIIECTB W HMX IPEBPAICHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHOJA C HATPUEM,
OKHCIIEHHE STUJIOBOTO CIHMPTA B aJIbJIETU] HAa PACKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kajivsi (BO3MOXXHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha aJbJCTUibl (C THUIPOKCUIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus ramiepuHa ¢
ruapokcuaom Menu(ll), xumuuyeckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTBHI,
B3aUMOJICHCTBHE pacTBOpa TJIOKO3bI ¢ rungpokcugoMm meau(ll), B3aumosnericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3ajad 1o TeMaM «ChupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Knaccudukaius aMUHOB:
anudaTUyeckue M apoMaTHYECKHUE; TIEepPBUYHBIE, BTOPUYHbIE M TPETUUHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE MNEPBUYHBIX AMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aAMUHOB apomaTudyeckoro psana. CTpoeHue
aHuiauHa. B3anMHOeE BiMsIHUME TPYIN aTOMOB B MoJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIE NPEACTABUTENH Ol
AMUHOKHUCJIOT: TJIMIUH, aJdaHuH. @Ou3nueckue CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peakKius MOJUKOHICHCAIUA, OO0pa30oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mnpupomHsie monumephl. [lepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIH3, JCHATYpAaLMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYEeHHUS BEIIECTB W HMX MPEBpaIlCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JeHATypalus OENKOB MpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€NKH, pelIeHHue OKCIEPUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKalue OpPraHUYECKUE  COCIUHEHHS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCAUHEHMUS.

OCHOBHbBIE TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIUMEPU3AINU, CPEAHSS MOJICKYIISIpHAs



macca. OCHOBHBIE METO/ABl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCJAMHEHHH —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPUA, TOJHCTHPOJ, MOJIUMETWIMETAKpHUIAT, MOJUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPOMPEHOBBIN, U30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeMpie OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKoB, pEIlEHHE ODKCIEePUMEHTANIbHBIX 3aJau 1o Teme «Pacro3HaBanue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (QOpMyIJibl OpPraHMYeCKOro COEIMHEHUS TI0
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJSIIUX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs Mo Macce (00BEMY)
MPOJIYKTOB CTOpaHus, MO KOJWYECTBY BellecTBa (Macce, 00bEMY) MPOMYKTOB
peakiMu W/WIM MCXOIHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPTaHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOMCTB WM CIIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBS3EW NPU U3YYEHUU OPraHUYECKOW XMMHHM B
10 kmacce OCyIIECTBISIETCS 4YEpe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, TPHHATBIX B OTJACIBHBIX IIpeaMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TTOHITHS: SIBICHUE, HAYYHBIN (aKkT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA YpPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BeleCTBa, (U3MYECKUE BEJIUYUHBI, €IUHUIIBI HU3MEPEHUs, CKOPOCTh, SHEPIHUs,
Mmacca.

buomorus: kimerka, opraHu3M, J3KOcHUcTeMa, Ouocdepa, MeTadoIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



GoTOCHHTE3, HbIXaHHWE, OCEIKH, YIJAEBOABI, XHUPBI, HYKJICHHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XuMHUeCKUil anemeHT. M3otonsl. CTpoeHune
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dIIGKTPOHOB TIO AaTOMHBIM — OPOHTAISIM.
DneKTpOoHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4E€TBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX AJIEMEHTOB
J.N. Menneneea. CBsi3b MEpUOAUUYECKOr0 3aKoHAa U llepruoanueckol CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menueneena.

XuMudeckash CBs3b. BHAbl XUMHWYECKONH CBSI3M: KOBaJICHTHasl, HOHHAas,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEpPrus U JiuHa cBA3U. [[oIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJleHTHOW CBA3U. KpaTHele cBsa3u. BomgopogHas CBA3b.
MexXMOoneKysIpHbIE B3aUMOJICUCTBUS.

BajnieHTHOCT, M BaJeHTHbIE BO3MOXKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MPUMEPE COCTUHECHUI
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHrie 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JHUIraHAbl. 3HAYCHHE KOMILUIEKCHBIX COEIUHEHUM.
[ToHsTHE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHUA.  THImbl
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o mucnepcHeix cucremax. Mctunueie pactBopsl. [Ipencrasienue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas JI0JI1 BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHLEHTpauus. HacellienHsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTIEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMuueckux peakiuii B HEOPraHWYECKOW M OpraHu4YeCcKOM
XUMUU. 3aKOH COXPAHEHHS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U TNpPEBpaIleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OO6paTtuMble 1 HeOOpaTUMbIE peakIMi. XUMHUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOro paBHOBecUsl. DaKTOpbl, BIUSIONIME HAa MOJ0KEHUE XUMHUYECKOIO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

OnekTponutuyeckass auccouuanus. CuiibHble U cIa0ble DJIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
nienounas. Bomopoausiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiuu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKUCIICHHS.
Okucnautenb W BOCCTaHOBUTENb. Ilpomecchl OKHUCIEHHSI U BOCCTaHOBJICHUSI.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TMEPOKCUAAa BOJAOPOJa B NPUCYTCTBUM KaTallh3aTopa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl PacTBOPOB C TMOMOIIBI HWHJIAMKATOPOB, M3YYEHUE BIIMSHUSA Pa3TUIHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM peaKIMu M TMOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannuyeckasi xumusl.

[Tonoxxenne HemeraisioB B llepuomnyeckon CcHUCTEME  XMMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUSI HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, gu3nueckue M XUMUYECKHE CBOMCTBA: PEAKIMU C
METajulaMd W HEMETajulaMd, BOCCTAHOBUTENbHBIE CBOWCTBA. [WapuIbL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['amoreHoBomopoabl. BaxkHelme KUCIOpOACOIepKaIIIe
COeJIMHEHUs TajoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIIOCOOBI TOMYUECHHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. duznueckue U XUMMUYECKUE CBOWCTBA U MPUMEHEHHE KHUCIOPOAa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. Haxoxnenue B npupojie, CIOCOOBI MONydYeHUs, (uanyeckue u
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). CepHucras m cepHas KHCIOTHI M uUX coilid. OCOOEHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3or. Haxoxnenue B mpuUpOAE, CHOCOOBI MONY4YeHHS, (U3HYECKUE WU
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxnaenue B mpupoje, CnocoObl MONYy4YEHUs, (PU3HUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXIeHHE B TOpUpOJE. AJIIOTPOIHbIE  MOAUDUKAIIMH.
duznyeckue W XHUMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroib, ajgcopOuus. DyaepeHsl, rpadeH, yriepoaHble
HaHOTPYOKu. [IpuMeHeHne MPOCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupone, CrocoObl MOMydeHHs, (U3NYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MerayoB B Ileprogndeckoil cucteMe XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
dusnueckue cBoicTBa MeTaioB. [IpuMeHeHWe MeTaluioB B OBITY W TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN psl  HanpsokeHuid  MertamioB.  OOmmMe  crnocoOsbl
MOJIyYEHUS METaJIJIOB: TUAPOMETAILTYPTHUs, MUPOMETAITYPrus,
anektpomeramnyprus. Ilonarue o koppos3un metamioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX DJJIEMEHTOB. Hatpmii w kanumii: momydeHue, (U3UYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUIM.

O6mias xapakrepuctuka meraioB |IA-rpynmer I[leprogudyeckoit cucTemsl
XUMUYECKUX OAJIEMEHTOB. Maruuii W KaJblMidi: TONy4eHHe, (U3HUYECKHEe U
XUMUYECKUE CBOMCTBa, NMPUMEHEHHWE IMPOCThIX BEUIECTB M HX COEAUHEHUHU.
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHUS.



AJIOMUHUN: TIOTy4yeHue, (U3NYECKUe U XMMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AmdoTrepHble CBOWCTBa OKCHAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucThka MeTauioB noOouHblXx noarpynn (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl u guxpomarsl, HX
OKHCIUTENbHbIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

OU3NYECKUE U XHUMHUYECKHME CBOMCTBA MapraHila M €ro COCAUHEHHUM.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

dusznyecKkue U XUMHUYECKHE CBOMCTBA JKeie3a U ero coeauHeHuil. OKCUbI,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEU U €€ COeTMHEHUM.

[uuk: momydyeHue, (u3MUYeCKUe U XUMHUYECKHE CBOMCTBAa. AM{QOTEpHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

OKCIEpUMEHTAIbHBIE METOJbI W3YUCHHS BEIIECTB W HX IIPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOPOJIe, H3Yy4Y€HUE KOJUIeKIun «MeTamibl M CIUIaBbl», B3aUMOJICHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJIEOMATEpPUATIOB), B3aMMOJICHCTBHE IIMHKA M JKejie3a C PacTBOPaMM KHUCJIOT U
HIEJI0YEH, KAYECTBEHHBIE PEAKIIMU Ha HEOPraHMYECKNE aHUOHBI, KATHOH BOAOPOA
U KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THUAPOKCUIOB ATIOMUHUA M IIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pEelIeHrEe SKCIEPUMEHTANBHBIX 3a/lad 10 TeMaM
«l"anorens», «Cepa u e€ coequHeHus», «A30T U Gochop U UX COCAUHEHUS»,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [lonsatue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOM3BOJCTBA AMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [IpoMbIIIeHHBIE CITOCOOBI MOMYYEHUSI METAVIOB U
CIUIaBOB. XMMHUUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

XumMuss © 310poBbe uenoBeka. JlekapcTtBeHHble cpencrBa. [lpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecreyeHnu MUIIeBoi 0€30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XWMHHM B TOBCEAHEBHOMN
KU3ZHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKu, CTEKJIO, KE€pamuKa.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUU, €CIU OFAHO U3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peaKkuuM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPa C ONPEACIEHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MAaCCOBOM [JOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B pPAaCTBOPE, JOJM BBIXOAA MPOAYKTAa PEAKUUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHndeckoi xumMuu B 11 kjmacce ocymiecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHHI, IPUHATHIX B OTACIIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYUYHBIEC MMOHATHUSA: SIBIEHUE, HAYYHBIN (haKT, TUNOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®usuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIECTBO, TEIIO, OOBEM, arperaTHoe COCTOSIHHE BEIISCTBA, HJICAIBHBIA Ta3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, 3Kocuctema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBO/bI, HYKIIEUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pECYpCBL.

TexHonorus: XUMU4YecKass IPOMBINUIEHHOCTh, METALUTYPIUsS, CTPOUTEIbHbIE
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJACTBO, IMHUILEBAsI NPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IMPOU3SBOACTBO KOHCTPYKIHMOHHBIX MAaTCpUATIOB, OJICKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IIJIAHUPYEMBIE PE3VJIbTATBI OCBOEHHM A ITPOT'PAMMEI 110 XMMHNHA
HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHMS MpeaMeTa «XHUMHUSI» Ha YPOBHE CPEIHETO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloMMHUCA POCCHUHCKOW TPaKIAHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEACICHNUIO; HAIMYUE MOTUBAIUHU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
OPUHATBIMU B OOLIECTBE MpaBWIAMU U HOPMAaMu TOBEJCHHUSA; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NesATEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATECIILHOM M TMPAKTHYCCKOW JIEATEIHbHOCTH
oOyyJaromuxcsi B MpOIecce pean3alnud o0pa3oBaTelbHON JeATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONTUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAKEHUS K 3aKOHY M MPABOIOPSJIKY;

NPEJACTABICHUSI O COIMAJbHBIX HOpPMax M TMPaBUIAX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JIESITEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHHMMaTh M TPHWHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TMPOLIECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca U II03HABATEIbHBIX MOTHUBOB B IMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIMU O MEPEIOBBIX JTOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJEHUE M TOCTYIKH CBOMX TOBApHIIEH C
NO3ULMI HPAaBCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEACTBUI
MOCTYIIKOB;

4) popMUpPOBaHHS KYJIbTYPbI 310POBb:

NOHMMaHUsl IEHHOCTEN 370poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroeHuss mpaBui O€30MacHOro0 OOpalleHusi C BEIIECTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATEINbHOCTH;

NOHMMAaHUS LEHHOCTHM MNpPaBWI HHIWBUAYAIbHOTO M  KOJJIEKTHBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCHEACTBUN W HENPUSATUS BPEAHBIX NPHUBBIYEK (YHOTpPEOICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€0OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITEeNbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYAJIbHOW TpPaeKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccun M peanu3ald COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1E€JI€CO00PA3HOr0 OTHOUIEHUS K MPUPOJIE€ KaK HCTOYHUKY
CYILIECTBOBAHMSI JKU3HU Ha 3eMIIE;

NOHMMaHUs TJ00aTbHOIO XapakTepa SKOJIOIMUECKUX MpoOJeM, BIUSHUS
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BAHUS JIOCTHIXKCHUM XUMHH IS
pelIeHus] BOMPOCOB PallMOHAIBHOTO MPUPOIONIOIb30BAHUS;

AKTUBHOIO HENPUATUA JCUCTBHHM, TMNPHUHOCAIIUX BpEH OKPYKAKOUIEH
OPUPOJHON Cpelie, YMEHUsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS Pa3BUTOr0 3KOJOTMYECKOTrO MBIIUIEHUS, YKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEeSITeIIbHOCTH AKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUS
PYKOBOACTBOBATbCA MMH B ITO3HABATEIbHOW, KOMMYHHMKAaTHBHOM M COLUAJIBbHOU
NpPaKTUKE, CIOCOOHOCTM M YMEHHMS AaKTHUBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CHenuUKA XUMHH KakK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUsS 00 OKPYKAIOIIEM MHUpE Kak O €IUHCTBE MPUPOJABI U UYEIOBEKA, B
MO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH NPoOJeM COXpaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA:. B €€ TYMAaHUCTUYECKOM HANpPaBIEHHOCTH W BaXHOM pOJIM B
CO3JJaHMM HOBOW 0a3bl MaTepuaIbHOW KYJIbTYPhl, B PEIICHUH TJI00ATBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKONW 0€30MacHOCTH, B PA3BUTUU MEAUIMHBI, 00€CTICUCHUU
YCJIOBUHM YCTEIIHOTO TPYJa U HKOJOTMUECKH KOM(POPTHON KU3HU KaKJIOTO 4jieHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
noJiydyaeMble 3HaHUS IS aHAIU3a U OOBSICHEHUS SIBJICHUNM OKPYKAIOIIEero Myupa u
MPOUCXOAIINX B HEM U3MEHEHHUH, YMEHUS JIeJlaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

VMHTEpeca K MO3HAHUIO, UCCIIEN0BATENBCKON AEATEIIbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUW MO XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero oo1iero 00pa3oBaHUs BKIIIOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHEONU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBJICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIC Y4eOHbIE NEHCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue G YHKIIMOHAIBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS WCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAJIbHbIC ydeOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PETrYyISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh LENu JACATEIbHOCTH, 3ajlaBasi MapameTpbl U KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTaThI ACITEIHHOCTH C TOCTABJICHHBIMH ICIISIMU;

UCIIOJIb30BaTh IMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTUUECKOTO MBILIIJICHUS
BBIJICJISITh XapaKTEPHbIE MPU3HAKU TMOHATHUH M YCTAHABJIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpATh OCHOBAaHMS W KPUTEPUU I KJIACCH(PUKAIIMK BEIICCTB M
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE PpacCyXAEHHUS (MHIYKTUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUM), BBISBIATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MPUMEHSATH B MPOIECCE MO3HAHMS HCIOJIb3YEeMbIe B XUMHH CHUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIIH, ITPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakuM — TPU PENICHUU YYEOHBIX TO3HABATENBHBIX M IPAKTUYECKHX 3ajad,
NPUMEHSITh Ha3BaHHBIC MOJIENIbHBIE MPECTABICHUS I BBISBICHUS XapaKTEPHbBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIAJI€Th OCHOBAMHU METOJIOB HAYYHOIO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKIui;

dbopMynHpOBaTh 1IETU U 33]1a4l UCCIIECIOBAHUS, UCIIONIH30BATh MTOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYJIUPOBAaHHBIE BOMNPOCHI B KadyecTBE HMHCTPYMEHTa
MO3HAHUSI U OCHOBBI Il (DOPMUPOBAHUSI TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CaMOCTOSITEIHHOTO IUJIAHUPOBAHHUS U TPOBEIACHHUS
YUYEHUYECKHX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENIbHO MPOrHO3UPOBATH €ro pe3yibTar, (HOpMyIupOBaTh
000011IeHHS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOPETaTh OMNBIT YYEHUYECKOHM MCCIEIOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs TPAKTUYECKUX 3a]lad, NPUMEHEHHUIO Pa3TuYHBIX
METOJI0B MTO3HAHU.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PANTMYHBIX HCTOYHHMKAX HWHPOpMauu (HAy4YHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHeTa), aHaau3upoBaTh MH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXKNpeaMeTHbie ((pu3udyeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMBI B XOJI€ AMAJIOTa U/ 1N
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTEIIbHO BBINIOJHEHHS IPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEH PE3YJbTATOB MO3HABATEIBHOM JESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO UIIK COBMECTHO CO CBEPCTHUKAMHU MPU BBIIIOJIHEHNUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, Pean3alu y4eOHOro MpoeKTa, U (OpMYJIUPOBATH BHIBOJIBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIC YHHBeEpCaJbHbIe YUeOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJJHEHUM YYE€OHBIX M HCCIENOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JESATENbHOCTH HA OCHOBE CaMOaHaJIM3a H
CaMOOLICHKHU.

HPEAMETHBIE PE3YJIBTATBI

IIpenmeTHBIE pE3yJIBTATBl OCBOEHMSI IPOrpamMMbl 10 XHMHHM Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHHs BKIIOYAIOT clenupuyeckue ais y4eOHOro
npenMera «XHUMHS» Hay4yHble 3HAHMS, YMEHHS U CIOCOOBI JIEUCTBHM 11O
OCBOEHUIO, MHTEPIPETAMK U NPeoOpa30BaHUI0 3HAHWM, BUABI IEATEIBHOCTH I10
HOJIYYEHUI0 HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUI B pa3jIMUYHBIX Y4eOHBIX
CUTYallMsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTyalUsX, CBA3aHHBIX ¢ XUMHUEH. B
nporpaMMe MO0 XHMHUM MPEIMETHbIE pe3yJbTaThl MPEACTaBIECHb IO TroAaM
U3Y4YCHHUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUA»
OTpaXaroT:

c(hOpMUPOBAHHOCTb MPEACTABICHUN: O MECTE€ M 3HAUYCHUU OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECNEYEHUH YCTONYMBOTO
Pa3BUTHS YEIIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKON, SHEPTEeTHUECKONU U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI, CO3/JaHUM HOBBIX MATEPUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
PUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUHM MHPOBO33PCHHUSI M OOIIEH KYIbTYpHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CUCTEMOW  XHMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIye MOHATUS — XUMUUECKHUM 3JIEMEHT, aTOM, SJIPO U 3JICKTPOHHAs
o0Ooyouka aroma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO3OYXKIAEHHOE
COCTOSIHUSI aToMa, THUOpUAW3aIMs AaTOMHBIX oOpOuTanel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, JICKTPOOTPHUIIATEILHOCTD, CTEIIEHh OKUCICHMS, XUMUYECKasi CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaudkan, CTPYKTypHble GopMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOIOPOIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuit 3akoH J[. M. MenneneeBa, Teopus CTPOCHUS OPTraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU, MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MeXaHMU3MaX XUMHYECKUX pEaAKIM, TEePMOAMHAMUYECKHUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHUs, O B3aUMHOM BIIUSIHUW aTOMOB U TPYIII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexTol, opueHtanTsl | u |l pona);
(aKTOJIOTMYECKHUE CBEJCHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCIIOJIb30BAHUN BAKHEHIIIMX OPraHMYECKMX BEIIECTB B OBITY M MPAKTHYECKOU
NEATENTbHOCTA  Y€JIOBEKa, OOIMMX  HAayYHbIX  NOPUHIUIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJIA, TepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEpHBIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJIH30BaTh COOTBETCTBYIOIINE MOHSATHUS MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUH:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIMEHHBIX M CKEIETHBIX) (hOPMYIT OPTraHUICCKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMid  TOCPEJICTBOM  COCTaBJICHUS
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3rOTABJIMBATh MOJIENTM MOJIEKYJl OPraHUYECKUX BELIECTB JJI WIUTFOCTPALMU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAIJICKHOCTh HM3yUYECHHBIX
OpraHMYEeCKUX BEIIECTB MO HX COCTaBy M CTPOEHUID K OINpEAECIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkinarype (IUPAC) u mpuBoAWTh TpUBUAIbHBIE HA3BaHUS [JISI OTICIBbHBIX
peACTaBUTENe OpPraHUYECKUX BEUIECTB (3TWIECH, alleTHIIEH, TOJIYOJ, TIUIEPHH,
ATUICHIJIMKONb, (eHoN, (QopManbIeruj, aueTaibleruj, alueToH, MypaBbUHas
KHUCIIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAJIbMUTHHOBASI KUCIIOTHI,
[JIMIIMH, aJaHuH, MalbTo3a, (PpYyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOMPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranudeckux Bemects A. M. byriepoBa miis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, aJKaIUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€NKOB, YIJIEBOAOB (MOHO-, M- U TMOJIHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIUi C MCHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTU OPraHUYECKUX COCIMHEHUH OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOLOPOIHOIO
CeIpbsi  (He(dTh, NPUPOAHBIM Ta3, Yroib), CHOCOOBI €ro mnepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKu;

c(OpMUPOBAHHOCTh BIIAJCHUS CHCTEMOI 3HAHUII O €CTECTBEHHO-HAYYHBIX
METOJlax MO3HAHUS — HaOJIOJIC€HUH, U3MEPEHUHU, MOJEIMPOBAHUH, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS MIPUMEHSITh OCHOBHbBIE orepanun
MBICITUTEILHOM JEeATENbHOCTH — aHajiu3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISABIATH B3aUMOCBSI3b XUMHUYCCKHX 3HAHUU C
MOHSTHSMU W TIPEJCTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAaHHUS CYIIHOCTH MAaTepUaJbHOTO EIWHCTBA MHpA,
UCITOJIH30BaTh CHUCTEMHBIE 3HAHUS IO OPraHUYECKON XUMHH ISl OOBSCHEHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO IPUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeanunH (Macca, O0OBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPH3YIOUIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl IO HAXOXKICHHIO XHMHYCCKON
(GbopMyIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJISIM XUMHUYECKHUX D3JIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATM3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCIEACTBHSI  OBITOBOM |
MPOU3BOJICTBEHHON JESATEIBLHOCTH 4YEIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEII[ECTB, UCIIOJIL30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUuN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TUTAHUPOBATh M TPOBOIHTH
XUMUYECKUH OSKCIEpPUMEHT (TIONyYeHHEe W W3yYCeHHE CBOWCTB OPTraHUYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpAaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 11€7b HUCCJIEAOBAHUS, TPEACTaBIAThH B pa3IuyHON ¢opme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBuUiia SKOJOTHYECKH IIEJIECO00PA3HOI0 MOBEICHUS B OBITY U
TPYIOBOU JEATEILHOCTH B IENISIX COXPAaHEHHUs CBOETO 37I0POBbs, OKpYXKaroIen
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JEUCTBHS Ha JKHUBBIC OPTaHU3MBI
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMast cMbIci rokazatens [1/K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HaydHasl U yueOHO-Hay4YHas
JuTEepaTypa, CpeacTBa MaccoBor mHbopmanun, UHTepHET U Ipyrue), KpUTHIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAayK M €€ poJii B 00ECNEeYeHUH YCTONYMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKON, DHEPTETHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUM MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YeEIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKIJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHIl DJIIEMEHT, aToM, SApO aTroma,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEIETKa, XUMHUYECKAs pEakKius, pPacTBOpP, BJIECKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJEKTPOJIUTHYECKAS JUCCOLMALMS, CTENEHb JUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(dEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTHUUECKON IAUCCOLMALINM, TEPUOIUUECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHECHUS U
NPEBPALICHUS SHEPTUU MPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJHUYECKUN SA3bIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa aTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPDHOM  YPOBHSX; MPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKHX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAHUU BAYKHEUIIINX HEOPTraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NESATETbHOCTU  YE€JIOBEKa, OOIMMX  HAay4YHbIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIC MPU3HAKU TOHITHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHITHUS MPH
OMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPALICHUI;



c(hOpMHPOBAHHOCTh YMEHHSI MCMOJb30BATh XUMUYECKYIO CHMBOJUKY JJIs
coctaBieHuss GOpMYJT BEIIECTB M  yPaBHEHHH  XMMHYECKUX  PEaKIUH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEAENSITh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHA,
WOHHAsl, METAJUIMYECKasi, BOJAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJAa XMMHYECKOW CBSI3M W THMA KPUCTALIUYECKON pemETKd, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJECHTHOMN CBSI3HU;

c(OpMHPOBAHHOCTh  yYMEHMH:  KjacCcU(UIMPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTalu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOJUUYECKOr0 3aKoHa /.
N. MenpaeneeBa u J€EMOHCTPUPOBAThH €0 CUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYIO
U IPOrHOCTUYECKYIO0 PYHKIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHX OJJIEMEHTOB IE€PBOr0O—4ETBEPTOrO IEPUOIOB
Ileppognueckonn  cucremsr .M.  MenneneeBa,  HCHONB3ysS  HOHITHSA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE U BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHYECKHX 3JEMEHTOB M HX
coenvMHeHnd 1o nepuogaM wu rpynnam [lepuomnueckoin cucremsr [ N.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOECHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~yYMEHMH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPBIBAaTh CYHIHOCTb: OKHCIMTEIBHO-
BOCCTaHOBHUTEJIbHBIX PEAKLHUA MOCPEACTBOM COCTABJIEHHUS AJIEKTPOHHOro OajaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAallIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIMA C Y4ETOM HMX DHEPreTHUYECKUX XapAKTEPUCTHUK, XAPAKTEP
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle latense);

c(OPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb XUMUYECKUE PpEaKIUH,
JeKalle B OCHOBE MPOMBIIIJIEHHOTO IOJTYYEHUS CEpPHOM KHUCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMUYECKUX MPOU3BOJCTB; LIEIE€CO00Pa3HOCTh
NPUMEHEHUS] HEOPTraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
AKCIIEPUMEHT (peajibHbI U MBICIIEHHBIN), HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TU 3HAHUS IIPU IKCIIEPUMEHTAIbHOM UCCIIEI0OBAHUH BEIIECTB
U Ul OOBSICHEHUS XHMHMUYECKUX SIBJICHUH, HMMEIOUIMX MECTO B MPHUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aUMOCBSA3b XUMHUYECKUX 3HAHUU C
HNOHATUAMU WU NPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB JUIS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThl: C MCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENMEHbIO AMCCOLMAanuu; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CIU OJHO M3 MCXOJHBIX BELIECTB JAHO B BHJE PACTBOpA C
ONpe/IeNIEHHON MAacCOBOU J10JIel pacTBOPEHHOTO BEIECTBA WM JIAHO B U30BITKE
(MMeeT TpUMECH); NOJM BbIXOJA NPOAYKTa peakluuu; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUI: CaMOCTOSITENbHO IJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
IOJATBEPKACHUE KaUECTBEHHOI0 COCTaBa HEOPraHNYECKHUX BEIIECTB, OIPENEICHUE
Cpellbl pacTBOPOB BEIIECTB C IOMOINBIO WHAMKATOPOB, W3YYECHHE BIIHSHMUSI
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XHMHUYECKOM  pEaKIUH, pelIeHue
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
coOJIIO/IEHHEM IPaBWJI 0€30MacHOro oOpallleHusl ¢ BEUIECTBAaMH U JJAOOPATOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh Lelb HCCIEAOBaHUSA, MPEJICTaBIATh B
pa3ianuHOi (opMme pe3yiabTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTH;



c(hopMUPOBAHHOCTb YMEHHI: COOJIIOIaTh MPaBWIa MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM 00OpymOBaHWEM, OOpalleHus ¢ BEIIeCTBAaMHU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OTMBITOB, HYKOJIOTMYECKH I€JIeCO00pa3HOr0 TMOBEACHUSI B OBITY U TPYIOBOH
JEATEIBHOCTA B ILIEJISIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHON
cpelbl W JOCTHXCHUS €€ YCTOMYHMBOI'O Pa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHAYECKOW MHMOOPMAIIMK B PA3IMYHBIX HCTOYHHKAX (HaydyHasl U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi mHbopManun, UHTEpHET U IpyTHe), KPUTHUECCKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.



TEMATUYECKOE INTAHUPOBAHUE

10 KVIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | I[IpakTuueckne
n/n NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pasnea 1. Teopernyeckne 0OCHOBbI OPraHNYeCKOW XUMHH
[Ipeamet opranndeckoit xumuu. Teopus
1.1 CTPOCHHMS OPTAaHUYECKUX coequHeHnid A. M. 8 0 0
byrneposa
Hroro no pazneny 8
Paspnea 2. YrieBonopoasl
[IpenenbHbIE YrI€BOAOPOABI — AJKAHBI,
21 pea yr A0pOI 3 0 0
[UKJIOATTKAHBI
HenpenenpHbie yriIeBOAOPOILI: AIKCHBI,
2.2 PeAt YIEROAOPOA 10 0 1
aJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTHuecKue yrieBoI0pO Ikl (apEHBbI) 5 0 0
54 [TpupoaHbIE HICTOYHUKH YTIIEBOJOPOIOB M MX 5 0 0
' nepepaboTka
2.5 ["anoreHIpon3BOHBIC YTIIEBOAOPOIOB 2 1 0
Hroro no pazueny 22
Pasnen 3. Kucsiopoacoaep:kanue opraHnyeckue coenHeHust
3.1 Crnuptsl. deHon 7 0 1
3.9 KapOonumnbHble coeTMHEHUS: albAeTUIbI U 15 0 1
' keToHbl. KapOoHoBbIe KUCTOTHL. CII0KHBIE




a¢upsl. Kupbr

3.3 VrieBoasl 5
Hroro no pazneny 27
Pa3znen 4. A3orcoaepxammue oprannyeckue coeTuHeHUus

4.1 AMUHBL. AMUHOKHUCIIOTHL. benku 6
Hroro mo pazneny 6
Paspnen S. BoicokoMoOIeKy ISIpHBIE COCIUHEHNUSA

5.1 BpIcOKOMOJIEKYIIpHBIE COCTMHEHHMS 3
Hroro 1o pasueny 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [leproandeckuit 3aKoH
1.1 u [lepuoanueckas cucteMa XMMHUYECKUX 9 0 0
snemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOTOOOpasue 11 1 0
BEIIIECTB
1.3 XUMHUECKUE PEaKIH 8 1 3
Htoro mo pazneny 28
Pa3nen 2. Heopranuueckasi Xumust
21 Hemerammsr 16 3
2.2 Mertanibl 16 2
Htoro no pazneny 32
Paznen 3. Xumus v :Ku3Hb
31 MeTo/ bl TO3HAHUST B XUMUU. XUMUS U 8 0 0
JKU3Hb
Htoro no pazneny 8
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 8







HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KonunuectBo yacos
Hara DJIeKTPOHHBIE U (POBDIE (
Ne ni/m Tema ypoka KonTpoabnbie | IlpakTuyeckue
Bcero HU3YyUYEHHUS]  Ppecypchl
padoThI padoTbI
[IpeameT u 3HaYEHUE OPraHUYECKON http://school-
1 XMMUH, TIPEJICTaBIEHUE O MHOT000pazun 1 0 0 collection.edu.ru/catalog/rubr/
OpPraHUYECKHUX COCTMHEHUI
DJIEKTPOHHOE CTPOCHUE aTOMa yriiepoaa http://school-
2 (ocHOBHOE 1 BO30YXJIEHHOE COCTOSIHUS). 1 0 0 collection.edu.ru/catalog/rubr/
BanienTHbIE BO3BMOXHOCTH aTOMa yriepojia
XUMHUECKas CBSI3b B OPraHMUECKUX
M 6 http://school-
coenuHeHusX. Mexanusmbl 00pa3oBaHUs )
3 N p 1 0 0 collection.edu.ru/catalog/rubr/
KOBQJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3ei
T http://school-
€0pHsl CTPOCHHSI OPraHUYECKUX
4 p Tp“ p 1 0 0 collection.edu.ru/catalog/rubr/
coenuHeHuit A. M. bytieposa
Bunbl uzomepuu: CTpykrypHasi,
5 http://school-
MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE )
5 pocTp P 1 0 0 collection.edu.ru/catalog/rubr/
3¢ (}HeKTh B MOJIEKYNIaX OPraHuYEeCKUX
COeIUHEHNN
[IpencraBienue o kiaccuPpUKaAUU U http://school-
6 cucremaruueckas HomeHknatypa (IUPAC) 1 0 0 collection.edu.ru/catalog/rubr/
OpraHUYECKHUX BEILECTB
7 Knaccudukanus peakiuii B opraHn4ecKon 1 0 0 http://school-

XUMHH

collection.edu.ru/catalog/rubr/



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

CucreMmarusanys U 0000IeHNe 3HAHUI 1O

http://school-

8 collection.edu.ru/catalog/rubr/
TeMe
AJKaHBI: TOMOJIOTHUECKHI PsijI, 001as
o http://school-
opMyJa, HOMCHKIATypa U H30MEpUS -
9 pMyTa, P pYt, collection.edu.ru/catalog/rubr/
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII
. http://school-
du3nueckne U XUMUYCCKHUE CBOMCTBA )
10 collection.edu.ru/catalog/rubr/
aJIKaHOB
Haxoxzaenue ajikaHOB B IPUPOJIE. http://school-
11 CriocoOblI 1osTydeHus: ¥ MpUMEHEHUe collection.edu.ru/catalog/rubr/
aJKaHOB
Huknoankansl: odmas Gpopmyna,
6 http://school-
HOMEHKJIATypa U H30MEPHs, 0OCOOCHHOCTH )
12 P pH, . collection.edu.ru/catalog/rubr/
CTPOCHHUS I XUMUYECKUX CBONCTB,
CIIOCOOBI TIOYICHHSI i TPUMCHCHHE
Pemenue pacuérHbix 3a1a4 Ha
OIIpeIeICHNE MOJIEKYIIPHON (hOPMYJIbI
P YP bopmy http://school-
OPraHUYECKOTO BEIISCTBA IO MACCOBBIM )
13 p collection.edu.ru/catalog/rubr/
JIOJIIM aTOMOB 3JIEMEHTOB, BXOASAIIHNX B
ero coctaB. CucremaTuzamus u
000011ICHIE 3HAHUM 10 TEME
AJIKEHBI: TOMOJIOTUYECKHH psiJl, 001Ias
dhopmyna, HOMEHKIATypa, JJIEKTPOHHOE U http://school-
14 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL. collection.edu.ru/catalog/rubr/

CrpyKTypHas U LUC-TpaHC-U30MEPUS
AJIKEHOB
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dusnueckue U XUMHUYECKHAE CBOMCTBA

http://school-

15 collection.edu.ru/catalog/rubr/
ankeHoB. [IpaBuino MapkoBHHKOBA
C 6 http://school-
OCOOBI MMONYYEHUS U IIPUMEHEHUE -
16 1 P collection.edu.ru/catalog/rubr/
aJIKEHOB
[IpaxTrueckas pabora Ne 1 o Teme http://school-
17 "[losnydyeHne »TUIIEHA U U3yYEHHUE €TO collection.edu.ru/catalog/rubr/
CBOMCTB"
Pemenue pacuéTHbIx 3a/1a4 Ha http://school-
18 oTIpeIeTICHUE MOJICKYJISIPHOM (POpMYyIThI collection.edu.ru/catalog/rubr/
OpPTraHUYECKOTO BEIECTBA
AnkaaveHsl: CONPsHKEHHBIE, http://school-
19 W30JIMPOBaHHbIE, KyMYJIHPOBAaHHBIE. collection.edu.ru/catalog/rubr/
Oco0EHHOCTH JIEKTPOHHOTO CTPOCHUS
o .. http://school-
XUMHUYECKUE CBOMCTBA COMPSHKEHHBIX -
20 collection.edu.ru/catalog/rubr/
TUEHOB
AJIKMHBI: TOMOJIOTUYECKHH psJl, 001IIas
b http://school-
OpMYyJa, HOMEHKJIIATYpa, SJIEKTPOHHOE U i
21 pMYTIa, ypa, P collection.edu.ru/catalog/rubr/
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT,
¢u3nyeckue cBOWCTBA
http://school-
22 XHUMHUYECKHAE CBOMCTBA aJIKUHOB collection.edu.ru/catalog/rubr/
ApEHBI: TOMOJIOTUYECKUH PsiJl, 00IIIast hit hool
://school-
OpMyJa, HOMEHKIIATypa. DIEKTPOHHOE U )
23 bopuyna, P P collection.edu.ru/catalog/rubr/

MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OcH30J1a ¥ TOIyoJIa, UX (PU3HIECKUE
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CBOMCTBA

XHWMHYECKUE CBOMCTBA APEHOB: PEAKIIUU

http://school-

24 collection.edu.ru/catalog/rubr/
3aMEILECHUS
Hedtb 1 ciocoOsI € nepepaboTkm. http://school-
25 [IpumeHeHue MpoayKTOB MepepadoTKH collection.edu.ru/catalog/rubr/
HePTH
http://school-
26 ['enetnueckas CBA3b MEKIY pa3IuYHbIMU collection.edu.ru/catalog/rubr/
KJIaCCaMHM YIJIEBOAOPOI0OB
["anoreHonpon3BOIHBIE YIIIEBOIOPOIOB: http://school-
27 3JIEKTPOHHOE CTPOEHUE; PEAKLIUU collection.edu.ru/catalog/rubr/
3aMEILEeHUs TajoreHa
K 6 http://school-
28 " OHTPOIBHAL pa" OTa 1o TeMe collection.edu.ru/catalog/rubr/
YrieBoaopo bl
[IpenenbHble OMHOATOMHBIE CIIUPTHI:
TOMOJIOTHUECKHI psifl, oOmiast popmyna, http://school-
29 CTpOEHHE MOJIEKYJ, U30MEpHs, collection.edu.ru/catalog/rubr/
HOMEHKJIaTypa, KjJaccupukamus,
¢u3nveckne CBOWCTBA
. http://school-
30 AMMIECKHE CBOHCTBA MPEETBHbIX collection.edu.ru/catalog/rubr/
OJIHOAQTOMHBIX CIIMPTOB
[IpocTeie a¢upbl: HOMEHKIIATypa U http://school-
31 M30Mepusi, 0COOCHHOCTH (PU3NIECKUX U collection.edu.ru/catalog/rubr/
XUMHYECKHUX CBOMCTB
30 MHoOroaroMHble CIUPTHI: STUIICHIJIMKOJIb U http://school-

TJIIMLOEPHH, UX (1)H3H‘-IGCKI/I€ U XUMHNYECKHUE

collection.edu.ru/catalog/rubr/
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CBOMCTBA

@DeHOII: CTPOECHUE MOJIEKYIIBI, (PU3NIECKHE

http://school-

33 . collection.edu.ru/catalog/rubr/
cBoiicTBa. TOKCUYHOCTH peHOIa
http://school-
34 XuMHUecKue cBOMCTBa (heHomna collection.edu.ru/catalog/rubr/
[paktuyeckas pabora Ne 2. Pemenue http://school-
35 OKCIEPUMEHTAIBHBIX 3a4a4 110 TEME collection.edu.ru/catalog/rubr/
"CroupThl ¥ peHob"
AJNBIEruipl U KETOHBI: SJIEKTPOHHOE
CTDOCHIE KADGO ol http://school-
TPOCHU HWIBHOU TPYIITIHI;
36 P P PYTHIS, collection.edu.ru/catalog/rubr/
TrOMOJIOTHYECKHUE b, 001mast popmyia,
M30MEpHs 1 HOMEHKJIaTypa
http://school-
AJBIETHIBI M KETOHBI: (PU3NICCKUE ;
37 . collection.edu.ru/catalog/rubr/
CBOMCTBA; pEaKIUu MPUCOCTUHEHUS
OAHOOCHOBHBIE MpeeNbHbIE KApOOHOBBIE http://school-
38 KHCJIOTBI, 0COOCHHOCTH CTPOCHHMSI X collection.edu.ru/catalog/rubr/
MOJIEKYJTT
" 6 http://school-
30MepuUs U HOMEHKJIaTypa KapOOHOBBIX )
39 p P . p collection.edu.ru/catalog/rubr/
KHCIIOT, UX (pU3n4ecKkue CBOMNCTBA
o http://school-
XUMUYECKUE CBOWCTBA MPEIeIbHBIX ]
40 collection.edu.ru/catalog/rubr/
OJIHOOCHOBHBIX KapOOHOBBIX KHUCTIOT
Oco0eHHOCTH CBOMCTB: HETIPEACIbHBIX 1 http://school-
41 apOMaTHYECKUX KapOOHOBBIX, collection.edu.ru/catalog/rubr/

JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
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kuciaot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

CrnosxHbie 3(UPBI: TOMOJIOTUYECKUHN PSI,

http://school-

42 obmras popmyna, U3oMepusi u collection.edu.ru/catalog/rubr/
HOMEHKJIaTypa
. http://school-
duznyuecKkre 1 XUMUIECKHE CBOMCTRA )
43 collection.edu.ru/catalog/rubr/
3¢upoB
Ipaktuyeckas padora Ne 3. Pemenue http://school-
44 JKCTIEPUMEHTAIIBHBIX 33/1a4 [0 TEME collection.edu.ru/catalog/rubr/
"Kap6onoBbie kucaoTsl. CinoxHbIe d3QUpbI"
http://school-
45 AKupur: crpoenne, gusiicckie u collection.edu.ru/catalog/rubr/
XUMHUYECKHE CBOMCTBA (THAPOIIN3)
Mpbuta Kak COJTH BBICIITUX KapOOHOBBIX hto://school.
46 KHCIIOT, MX Motowee jeficraue. [onsrre o collection.edu.ru/catalog/rubr/
CHHTETUYECKUX MOIOLIUX CPEJICTBAX
(CMCO)
I'eneTnueckas CBSA3b YIriIeBOIOPOAOB U http://school-
47 KHUCJIOPOACOAEPKAIIUX OPraHUYECKUX collection.edu.ru/catalog/rubr/
BEILIECTB
. http://school-
48 Pacquva 110 YPaBHCHILIM XHMHITICCRIX collection.edu.ru/catalog/rubr/
peakuui
OO6m1as xapakTepUCTUKa YTJIEBOJIOB U http://school-
49 KJaccu(UKAIMS YTICBOIOB (MOHO-, IH- U collection.edu.ru/catalog/rubr/
TIOJIMCAXaPUIBI)
50 Momnocaxapusl: pu3nyecKre CBOMCTBA U http://school-

HAaXO0XIEHHUE B IPUPOJIE

collection.edu.ru/catalog/rubr/
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HHC&XapI/II[BIZ caxapo3sa, MaJIbTO3a U

http://school-

o1 nakro3a. HaxoxneHnune B npupoae u collection.edu.ru/catalog/rubr/
MIPUMEHEHHE TUCAXaPHUIOB
[Tonucaxapupl: CTpOEHUE MAKPOMOJIEKYI, http://school-
52 (bu3mvecKre 1 XMMUYECKHUE CBONCTBA, collection.edu.ru/catalog/rubr/
MIPUMEHEHHE
http://school-
53 [TonsiTne 06 UCKYCCTBEHHBIX BOJIOKHAX collection.edu.ru/catalog/rubr/
AMUHBL: KITacCU(PUKAIHS, CTPOCHUE http://school-
54 MOJIeKyII, o0mas Gopmyina, uzoMmepusi, collection.edu.ru/catalog/rubr/
HOMEHKJIATypa U (U3HUYECKUE CBOMCTBA
. http://school-
XUMUYEeCKUE CBOWCTBA am(PaTHUECKUX )
55 collection.edu.ru/catalog/rubr/
aMHHOB
http://school-
AHUIIMH: CTPOCHHUE aHWIINHA, 0COOEHHOCTH )
56 . collection.edu.ru/catalog/rubr/
XUMHYECKUX CBOMCTB aHUJIMHA
AMUHOKHUCIIOTBI: HOMEHKJIATypa U
b 5 http://school-
n3omepus, pu3nIecKue CBONCTBA. )
57 pr, collection.edu.ru/catalog/rubr/
OtnenbHBIC IPEACTABUTEIH Ol
AMHHOKHUCIIOT
XHMHYECKHE CBONCTBAa aMUHOKHCIIOT, UX http://school-
58 OMOJIOTHYECKOC 3HAYCHUE aMUHOKHUCIOT. collection.edu.ru/catalog/rubr/
CuHTE3 ¥ THIPOJIN3 TIENITHIO0B
5 http://school-
€JIKM KaK IIPUPOJIHBIC IMOJTUMEPHI; i
59 PHp PPl collection.edu.ru/catalog/rubr/

CTPYKTYpHI OEJIKOB
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AzoTcopeprkalue reTepouKINIECKIe

http://school-

60 coenuHeHus. HykinenHoBbIe KUCTOTHI: collection.edu.ru/catalog/rubr/
COCTaB, CTPOEHUE M OMOJIOTHYECKAs POJIb
IIpaktuyeckas padora Ne 4. Pemenue
http://school-
61 3KcnepHMeHTaHLHHX ST IO TemMe collection.edu.ru/catalog/rubr/
A3oTcoaepxalne OpraHuuecKue
coeHeHUs"
[paktuyeckas padora Ne 5. Pemenue
http://school-
62 3KcnepHMeHTaHLHHX A o Teme collection.edu.ru/catalog/rubr/
Pacno3naBanne opraHMuecKux
coequHeHu"
OcCHOBHBIE TOHATHUSI XUMHUHU
. http://school-
63 BRICOROMOICHYIBIPHRIX COC/MHCHII | collection.edu.ru/catalog/rubr/
METOJbI UX CUHTE3a —II0JMMEPHU3ALIHS 1
MOJIMKOHACHCAL s
BonokHa: HaTypanbHbIE, ICKYCCTBEHHBIE, http://school-
64 cuHteTnueckue. [lommmepsl crieruaabHOro collection.edu.ru/catalog/rubr/
Ha3HA4YCHUS
[Ipaktuueckas padota Ne 6. Permenue http://school-
65 JKCIIEPUMEHTAIIBHBIX 33/1a4 [0 TEME collection.edu.ru/catalog/rubr/
"PacriozHaBaHue I1acTMacc ¥ BOJIOKOH"
http://school-
O000111eHNE U CUCTEMATU3ALI collection.edu.ru/catalog/rubr/
66 M3Y4EeHHOT0 MaTepuaia 1o TeMe
"BbICOKOMOIEKYSIpHBIE COETUHEHUS "
67 Konrtponsnas padota
«BBICOKOMOJNIEKYIISIPHBIE COETUHEHUSD)
68 PesepBHOE Bpems
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OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68
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11 KVIACC

Ne Konun4yectBo yacos Hara
DJIeKTPOHHbIE M (poBbIE
n/ | Tema ypoka Bcer | Konrpoabnsl = IlpakTuyeckn | HM3y4eHH
o0pa3oBaTe/ibHbIE PeCypPChI
1 0 e padoThbI e padoThbI f
http://school-
AtoMm. CocTaB aTOMHBIX i )
. collection.edu.ru/catalog/rubr/?subject%5B0%5D
1 sep. XUMHICCKHUHA 1 0 0 31
aJIeMeHT. M30Tonbl -
C http://school-
OCHUE SJIECKTPOHHBIX
P p collection.edu.ru/catalog/rubr/?subject%5B0%5D
2 000JI0YEK aTOMOB, 1 0 0 31
KBaHTOBEIC UHCIIa -
http://school-
Knaccudukamms _ )
collection.edu.ru/catalog/rubr/?subject%5B0%5D
3 XUMHYECKHUX DIIEMEHTOB 1 0 0 31
(s-, p-, d-, f-amemenTsI) -
http://school-
Pacnpenenenune . .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
4 AJIEKTPOHOB T10 1 0 0 31
aTOMHBIM OpOUTAIISIM _
DJIEKTPOHHBIE
b http://school-
KOH(HUTypallMi aTOMOB
ypat collection.edu.ru/catalog/rubr/?subject%5B0%5D
5 DJIEMEHTOB B OCHOBHOM 1 0 0 31
1 BO30YXIEHHOM -
COCTOSTHUH
DJIEKTPOHHBIE http://school-
6 KOH(UTypaiii HOHOB. 1 0 0 collection.edu.ru/catalog/rubr/?subject%5B0%5D
DIEeKTPOOTPULIATEITEHOC =31
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Tb

[Tepuoanueckuii 3aK0H
u [lepuoanueckas
CUCTEMa XUMHUUYECKHX

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

7 snemenToB /1. W. 31
MenpeneeBa, CBSI3b C
COBPEMEHHOM TEOpHUEN
CTPOEHUS ATOMOB
3aKOHOMEPHOCTH
H3MEHEHMS CBOMCTB
http://school-
XHUMHYECKHX IJICMECHTOB ) )
collection.edu.ru/catalog/rubr/?subject%5B0%5D
8 1 00pa3yeMbIX UMH 31
MPOCTBIX U CIOXKHBIX -
BEILIECTB 110 Tpynnam 1
nepuojiam
http://school-
Cucrematusanus u : )
. collection.edu.ru/catalog/rubr/?subject%5B0%5D
9 000011IeH1E 3HAHHUH 110 31
TEeMe
Bunel xumunueckoi
CBsA3H. MeXaHN3MBI
6 http://school-
oOpa3oBaHUSI ) )
p . collection.edu.ru/catalog/rubr/?subject%5B0%5D
10 KOBaJEHTHOM CBSI3H. 31
Bonoponnas cBs3b.
MexMoneKkynsipHble
B3aUMOJICHCTBHS
BanentHocTs 1 http://school-
11 BaJICHTHBIC collection.edu.ru/catalog/rubr/?subject%5B0%5D

BO3MO>XHOCTH aTOMOB.
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CBs3b AJIEKTPOHHOU
CTPYKTYPBI MOJIEKYII C
UX T€OMETPUUYECKUM
CTPOEHUEM

Hpe,I[CTaBJ'ICHI/ISI (6]

http://school-

KOMIUIEKCHBIX collection.edu.ru/catalog/rubr/?subject%5B0%5D
12
COCIMHEHUIX: COCTAaB U =31
HOMEHKJIaTypa
BemiectBa
MOJIEKYJIPHOTO U
http://school-
HEMOJICKYJIIPHOTO ) .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
13 cTpoenusi. Tumsl 31
KPUCTAJUTMYECKUX
PELIETOK U CBOMCTBA
BEIIECTB
[lonsiTHE O THUCTIEPCHBIX http://school-
14 CUCTEMAX. collection.edu.ru/catalog/rubr/?subject%5B0%5D
[IpencraBnenue o =31
KOJIJTOUHBIX pacTBOpax
Pemrenue 3agau ¢
HMCIIOJIb30BAHUEM http://school-
15 MOHSATUH ""MaccoBasg collection.edu.ru/catalog/rubr/?subject%5B0%5D
JIOJIS1 PAaCTBOPEHHOTO =31
BemiecTBa", "MosipHas
KOHIIEHTpauus "
Knaccuduxanus u http://school-
16 HOMEHKJIaTypa collection.edu.ru/catalog/rubr/?subject%5B0%5D
HEOPraHUYECKUX =31

BEILIECTB
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KonTponbhas pabora no
temaM "CtpoeHue
aroma. [lepuonnueckuit
3aKkoH u Ilepnonnueckas
CHUCTEMA XUMHUYECKHUX

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

17 anemenTtoB Jl. M. =31
Menneneena",
"CTpoeHue BelecTna.
MHuoroob6pasue
BeliecTB"
TemuoBsie 3¢ hexTs http://school-
18 XUMHUYECKHUX PEAKIUH. collection.edu.ru/catalog/rubr/?subject%5B0%5D
Tepmoxumuueckue =31
ypaBHEHUS
CKOpOCTh XMMUYECKOM
peakiun, eé http://school-
19 3aBUCUMOCTbH OT collection.edu.ru/catalog/rubr/?subject%5B0%5D
pa3IU4YHBIX (PaKTOPOB. =31
Karanus u
KaTaJau3aTopbl
[IpaxTrueckas pabora
Ne 1 o reme "BinusiHue hitp: _SChOOl- .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
20 pa3MyHbIX (PAaKTOPOB HA 31
CKOPOCTb XUMHUYECKOU
peakuun"
OObpartumsie u http://school-
21 HEOOpaTUMBIE PEAKIIHH. collection.edu.ru/catalog/rubr/?subject%5B0%5D

XUMHYECKOE
paBHOBECHE

=31



http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31

Ilpaktuueckas pabora
Ne 2 mo Teme "Bnusinue
pa3nuyHbIX (PaKTOPOB HA

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

22
MOJI0KCHHUEC =31
XUMHYECKOTO
paBHOBecHs"
DIEeKTPOUTHYECKAS http://school-
23 nucconuanua. CUILHLIE collection.edu.ru/catalog/rubr/?subject%5B0%5D
U crabble SIEKTPOIIUTHI. =31
CremneHs IUCCOIUAIINT
I'maponus coneil. http://school-
24 Peakuuu, nporekaromniue collection.edu.ru/catalog/rubr/?subject%5B0%5D
B pacTBOpax =31
3JEKTPOJIUTOB
[IpakTruueckas pabora
http://school-
Ne 3 1o Teme ) .
" collection.edu.ru/catalog/rubr/?subject%5B0%5D
25 XUMHUYECKUE Peakluu 31
B pacTBOpax
BJIEKTPOJIUTOB"
OxuciuTenpHo-
http://school-
BOCCTAaHOBHTEJILHEIE ) .
. collection.edu.ru/catalog/rubr/?subject%5B0%5D
26 peakuuu. Baxxuerime 31
OKHCIIUTEIIN U
BOCCTAaHOBHUTEIHU
http://school-
MeTo/1 37E€KTPOHHOTO ) .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
27 (2JIEKTOHHO-MOHHOT0) 31
Oastanca —=
28 DIEeKTPOIU3 PACTBOPOB http://school-
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" paciijiaBOB BCUICCTB

collection.edu.ru/catalog/rubr/?subject%5B0%5D
=31

Pemrenue 3agau

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

29
pa3InYHBIX TUIIOB =31
http://school-
Kontponbnas paboTa mo ) )
" collection.edu.ru/catalog/rubr/?subject%5B0%5D
30 Teme "XuMudeckne 31
peakiuun"
[Tonoxenue HemeTaLIOB
B [Iepuoanueckoit
CUCTEME XUMUYECKUX http://school-
31 anemenToB Jl. U. collection.edu.ru/catalog/rubr/?subject%5B0%5D
MenneneeBa u =31
0COOEHHOCTHU CTPOCHHUS
ux aToMoB. Pusnyeckue
CBOICTBa HEMETAIJIOB
Amorponus
http://school-
HEMETAJIJIOB (Ha . .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
32 IIpUMepe KUCI0POJa, 31
cepsl, hochopa u
yriiepoa)
Bonopona: nonyuyenue, http://school-
33 ¢busnveckue u collection.edu.ru/catalog/rubr/?subject%5B0%5D
XUMUYECKHE CBOMCTBA. =31
Iuapuast
34 ["anorensl: HaX0XKIEHUE http://school-
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B IIPUPOJIE, CLIOCOOBI
MOJIy4eHus!, pU3nYecKue
U XMMUYECKHAE CBOKCTBA

collection.edu.ru/catalog/rubr/?subject%5B0%5D
=31

[IpakTraeckas pabora
Ne 4. Pemenune

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

35 AKCTICPUMEHTATBHBIX 31
3a1a4 10 TEME -
"T"anorensr"
Kucnopon:
nabopaTopHbIe U
MPOMBILLJIEHHbIE http://school-
36 CIIOCOOBI OJTyYEHMS, collection.edu.ru/catalog/rubr/?subject%5B0%5D
buznueckue u =31
XUMUYECKHE CBOMCTBA.
O3oH. [Ipumenenune
KHCJIOPOJIa U 030Ha
Cepa: HaxOXIeHUE B http://school-
37 MIPUPOJIE, CIIOCOOBI collection.edu.ru/catalog/rubr/?subject%5B0%5D
MoJTy4eHust, pU3nYecKue =31
1 XMMUYECKHE CBOKWCTBA
http://school-
38 CepoBoaopon, collection.edu.ru/catalog/rubr/?subject%5B0%5D
cynbhumpt =31
[IpakTrdeckas pabora
http://school-
Ne 5. Pemenue ) .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
39 AKCIIEPUMEHTATBHBIX

3anad o reme "Cepa u
e€ coequHeHMs"
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A3OT: HaX0XXIECHUE B
MIPUPOJIE, CITIOCOOBI
MOJTy4eHuUs1, PU3NIECKUE

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

40
U XUMHYECKHE =31
CBOIiCTBa. AMMUAK,
HUTPUIBI
Kucnopoxnconepxamue http://school-
41 COEMHEHMS a30Ta. collection.edu.ru/catalog/rubr/?subject%5B0%5D
OCOOEHHOCTH CBOICTB =31
a30THOU KHUCIIOTHI
docdop: HAXOXKIECHUE B
MIPUPOJIE, CIIOCOOBI http://school-
42 MOJTy4eHUs1, PU3UIECKUe collection.edu.ru/catalog/rubr/?subject%5B0%5D
U XUMHYECKHE =31
cBoricTBa. Dochuasl u
dhochun
Oxcunst hocdopa, http://school-
43 bocdopconepxarire collection.edu.ru/catalog/rubr/?subject%5B0%5D
KucioTel. Conu =31
(dhochopHOIT KUCTOTHI
IIpakTrueckas padbora
No 6. Pemienue http://school-
44 3KCTIEPUMEHTAIBHBIX collection.edu.ru/catalog/rubr/?subject%5B0%5D
3a7a4 o teme "A30T U =31
dhocdhop u ux
coeiMHeHUs "
VYriepoa: HaX0XKIECHUE B http://school-
45 MIPUPOIE, AIUTOTPOITHBIC collection.edu.ru/catalog/rubr/?subject%5B0%5D

Moau(pUKAIUH;
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buznveckue u
XHUMHUYECKHE CBOMCTBA,
MIPUMCHECHUE

KpeMHuii: HaxoxaeHue
B IIPUPOJIE, CLIOCOOBI

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D

46
MoTy4eHus1, GU3HIECKUE =31
U XUMHU4YECKHE CBOMCTBA
http://school-
Oxcup kpemuus(1V), : .
collection.edu.ru/catalog/rubr/?subject%5B0%5D
47 KpEMHUEBasl KUCIIOTA, 31
CUJINKATBI -
http://school-
48 Konrponsnas pabora o collection.edu.ru/catalog/rubr/?subject%5B0%5D
TeMme "HemeTtamnr" =31
TlomosxeHue MeTanioB B
[Tepuoanueckoit
http://school-
CHUCTEME XUMHYECKUX ) )
collection.edu.ru/catalog/rubr/?subject%5B0%5D
49 JJIEMEHTOB. 31
OcobeHHoCTH CTpOCHUS -
ANEKTPOHHBIX 000TI0UEK
aTOMOB METAJIIOB
O6mume puznueckue http://school-
50 CBOICTBa METAJIOB. collection.edu.ru/catalog/rubr/?subject%5B0%5D
[IpumeneHne MeTaioB =31
B OBITY M TEXHUKE
C http://school-
IUIaBbI METAJIOB.
51 collection.edu.ru/catalog/rubr/?subject%5B0%5D

Koppo3sus meramios
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52

OO6m1as xapakTepucTuKa
MeTauoB | A-rpymmbl
[Tepuoanueckoit
CHCTEMbI XHUMUYCCKHX
anemeHToB. Harpuii u
KaJIUI: IOTy4YEeHue,
buzmveckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE MPOCTHIX
BEIIECTB U UX
COeqUHEHUN

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D
=31
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OO0mas xapakTepucTuKa
MeTtaoB || A-rpymisl
[Tepuoanueckoit
CHUCTEMbI XUMHUYECKHUX
3J€MEHTOB. Maruuii u
KaJbLUW: IOJTYyYCHUE,
busnueckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX
BEILIECTB U UX
COCIMHEHU I

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D
=31
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ANIOMUHUI: IOJTy4YEHHE,
¢buznueckue u
XHUMHUYECKHE CBOWCTBA,
IPUMEHEHHE

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D
=31
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AmdorepHbIe CBOMCTBA
OKCHJIa ¥ THIPOKCUAA

http://school-
collection.edu.ru/catalog/rubr/?subject%5B0%5D
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