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MNOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamMma mo XMMHUM Ha YPOBHE CpEeAHEro o0Iiero odpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepaabHOI oOpazoBaTeIbHON IPOrpaMMBbl CpEeIHEro o011ero
obpazoBanusa(POIT COO), npencraBiaeHHbIX B DeepaibHOM T'OCYIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHUU «CTpaTerum pa3BuTUs BocnUTaHus B Poccuiickoit
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3ydenne mnpeaMera, peanusyeMoe B YCIOBHIX JAud@epeHIIMPOBAHHOIO,
npodUILHOTO OOYy4YeHHS, MPU3BAHO OOECIEeYUTh 00IIeo0pa3oBaTeIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K OBICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJKEHUS OOyUEHHS B OpraHu3alusX MpodhecCHOHAIBHOTO OOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OTHOW M3 MPUOPUTETHBIX JUCHUILINH.

B nmnporpaMme no XuMHM Ha3Ha4Y€HUE TIpeaMeTa «XUMHS» IOJydaeT
NoApOOHYI0O  HWHTEPIpETallMil0 B  COOTBETCTBUM C  OCHOBOMOJIATAOIIUMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH LIEJICH, COJIepKaHuUsl,
pe3yabTaToB OOyYeHUS M TpeOOBaHUN K YpPOBHIO TOJTOTOBKHM BBIITYCKHHKOB.
CBUIIETEILCTBOM TOMY SIBJISIFOTCSI CJICAYIOIIME BBIMOJHSAEMbIE MPOrPpaMMOM MO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUS O IENsAX, COJACpKaHUHU, OOIIeH cTpareruu
oOy4eHHs, BOCIUTAHUS U Pa3BUTHS 00YyJaIOMMUXCS CPEACTBAMH IIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpOdHIIs;

e OpraHu3alMOHHO-TUTAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTepUCTHK; IOAXO0J0B K (POPMHPOBAHHUIO COACPKATCIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMeHa 10 XHMHUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHBIM JIMHUSIM/paz/iesaM Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4y U3yuyeHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o0b1ero o0pa3oBaHUs (JIMUHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XHMUUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENessThCsl B COOTBETCTBUM C HampaBJICHUEM KOHKPETHOI'O
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Y4YEHMsI HANpaBlIeH Ha peaJu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanusi. B 9Tol CBsA3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue ImnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKKe Ha pElIeHue 3aaad



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUN palMOHATU3aluu y4eOHOro TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnstomiuMu  npeameTa «XUMHUsS» Ha YPOBHE YIIIYOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuuax 0a30BOro M yriayOoJI€HHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YyBEJIWYEHUA OOBEMAa 3HAHMA O XHUMHYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHAMUKHU. M3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHnH, a TaKXKe C TOYKH 3pEHHs] MEXaHU3MOB e€ oOpaszoBaHus. M3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynensercs oco0oe BHUMaHUe BONpocaM 00 3JIEKTPOHHBIX 3PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHMH K oOmeil cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl M DHEPIHM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIU3a, MPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENTFHOTO  PACCMOTPEHHMS XHUMHUYECKOHM OpraHu3alud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIY>)KaT OCHOBOM Il M3yYCHMSI
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU HU3y4YeHHE MpenMera «XUMHs» Ha YriayOJIE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenuun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJIHOT'O M3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenune
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUU NPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecleyeHnn palroOHAIBHOTO MPUPOJONOIL30BaHMS, B (HOPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWS XMUMHUYECKUX PEAKLUHM, O



XUMUYECKOM PaBHOBECHH, PACTBOPAX U JAUCTIIEPCHBIX CUCTEMAX, 00 00Iux
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX MW W MpoOJeM COBPEMEHHOW XHWMHWH, JJIsi OOBSICHCHHS U
MIPOTHO3WPOBAHUS SIBJICHUH, UMEIOIMINX ECTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOW3BOJICTBEHHOW JIEATEIILHOCTH YEIIOBEKa, CBSI3aHHOU C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepadOTKOU
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMHUYECKHUX SIBJICHHUHM, HMEIOIIMX MECTO B
PUPOJIE, B MPAKTHIECCKON EATETLHOCTH M MIOBCETHEBHON KU3HHU.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIMUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMeTa «XuUMUsS» Ha  yryOJIEHHOM  YpPOBHE OCOOYI0  aKTyalbHOCTb
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCINHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

e pa3BUTHE MOTHBAIMM K OOYYECHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaronuxcs, (GOpMHpPOBAHHWE Yy HHUX CO3HATEIHHOTO
OTHOIICHUS K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opmMupoBaHMe yMEHHI W HABBIKOB PAa3yMHOTO MPUPOOIOJIb30BAHUS,
Pa3BUTHE DKOJIOTHYECKOUN KYJIBTYPBI, TPUOOPETEHUE OMBITA OOIIECTBECHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kimacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMsSIX. Tumbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaIEHHas,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o0
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTbBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JNErHIpUPOBaHMs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3aMEIIECHUS B O-TOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymynuposanvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS Y XMMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckuil psijy akuHOB, oO1as (GopMysia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHUEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmmast popmyia, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U POCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTHUPYIONIEM JCUCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpoxykTsl nepepabOTKu HEPTH, UX MPUMEHEHUE B MPOMBIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
u3ydeHue (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aMMOJCHCTBUE alECTUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJIEKYJ
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kinaccuukanus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIIUPTHI. J[efcTBUE 3TaHONIa U METaHOJIA
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbl€ CHUPTHI — ASTUJICHIVIMKOIb W riaulepuH. dusznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crnioco06b!I osryueHust U npuMeHeHue gperomna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKHME CBOMCTBA  aIbJETUAOB M  KETOHOB:  pEaKUUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus 1 HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss dTepUPUKALUM, PEAKIUU C Y4YacTHEM YIJIEBOJAOPOJHOTO paguKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpencraBurenu BbICIIUX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE U XMMHUYECKUE CBOMCTBA: TUAPOIW3 B KHUCJIOU H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

Mpb11a KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JEHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YHAaCTUEM CIUPTOBBIX U AJIbJACTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIIME AUCAXapuabl. I napoaus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAsl pEakiusi ¢ HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3AUMOJEHCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memnu(ll)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcugom meau(ll), Bzaumoneincreue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. ClOXKHBIE A3DUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Moiekyn, obmas (opmyna, U30MepHsi, HOMEHKIaTypa U (u3nYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anvdarnueckux aMuHOB. llonydeHue aHuUIUHA U3
HUTPOOEH30Ia.

AmuHokucIOThl. HoMeHnknaTypa u uzomepusi. OTaenbHbIe MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJHUKOHICHCALUHU, O0pa3oBaHUE TMENTHIHOM CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A3oTcolepkaliue  opraHuyeckue  coeauHeHus’» U «Pacro3HaBaHue
OpPTraHUYECKUX COCIUHEHUN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJMMEPHU3ALUS U TTOJIMKOHCHCALIHS.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4dyKHu
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMblie MOJIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BelIeCTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXNpeaMETHBIX CBS3EH NPU U3YYEHUH OPTaHUYECKON XMMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TIOHTHUS: SBJICHUE, HAYYHbIN (akT, TUIIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, TeJlIO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, nbIXaHUE, OEJKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O00JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3IEKTPOHOB II0 AaTOMHBIM — OpPOMTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. JHEPrusl U IuHa CcBs3U. [1oIsIpHOCTD, HANIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha TIpUMEpe COCAMHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MOJNEKYJIApPHOTO UM HEMOJEKYJSAPHOTO  CTPOEHHUS.  THMBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpanusi. Hacelenubie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OT/ICJIbHBIX IPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPTraHMUECKOH M OPraHUYECKOM
XUMHH. 3aKOH COXPaHEHMSI MAcChl BEIIECTB; 3aKOH COXPAHCHMSI U IPEBPAIICHUSA
DHEPIUM MPU XUMHUYECKUX peakiusix. TeraoBbie 23 (HEKThl XUMUYECKUX PEaKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMoreHHbIE U reTepOoreHHbIe peakiuu. KaTanus u kaTaau3aTopsbl.

O6paTuMble 1 HeoOpaTUMBbIE peaklMi. XUMHUEeCKoe paBHOBecre. KoHcTaHnTa
XUMHYECKOTO paBHOBecHsi. DakTOphl, BIUSIONIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEPATYpPa, AABJICHUE U KOHLECHTPAIIMHU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHUs BEIIECTB U MX IMPEBpaILCHUIM:
pa3oKEeHHEe TEPOKCHJa BOJOPOJA B MPUCYTCTBHUM KaTalW3aTtopa, MOJIENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKONW pEaKIMu U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOINHUSI HEMETAIOB (Ha MpUMEpe KUCIOpOoAa, CEPHI,
dbocdopa u yranepona).

Bonopon. Ilomydyenue, ¢gusndeckue M XHMHUYECKHE CBOMCTBA: PEaKIUU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMUYECKUE CBOMCTBA. [ amoreHoBoAgopobl. BaxHeHine KuCIOpoacoIepKaiiue
COCIMHEHUS TajoreHoB. JlabopaTopHble W MPOMBIIIUICHHBIE CTIOCOOBI TTOTYICHUS
rajgoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoga. Ou3znyeckne U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
ceprl(V1). CepHucrtas u cepHasi KUCIOTHI U UX coyid. OCOOCHHOCTH CBOICTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMenenue a3ora
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ochop. Haxoxmenwe B mpupone, CHOCOOBI MOMy4deHUsS, (U3HYECCKUE H
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
yao0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuus. DymnepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeneHue kpeMHus U ero coeaAnHeHui. CTEKI10, €ero noJay4eHne, BUbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMUYECKUX dieMeHToB. Hatpuii u kamuii: mnomydyeHue, GQU3MYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE IIPOCTBIX BEIIECTB M HMX COEIWHEHUHN.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIeCTBA W €ro coenuHeHuil. AM{QoTepHbIE CBOICTBa OKcHIA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILJIEKCHI aTFOMUHUS.

OOmast xapakTepucThka MeTauioB No0ouHbIX moarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u auxpomathl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnetimme coenunenuss Mapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kamus, €ro OKUCIUTENbHbIE CBOMCTBA.

du3ryeckrue U XMMUYECKHE CBOICTBA JKeJe3a M ero coeluHeHuidl. OKCHIbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
M3yueHHe oOpaslloB HEMETAJIOB, ropeHue cepnl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl U CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl HOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHUHUITBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Pounb xumuu B 006ecrieyeHMH SHEPreTHIeCcKoi 0€30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
oOecrieueHn MUIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xumus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIe YA0OpEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

PacuéTel: Macchl BemiecTBa WM 00bEMa Tra30B MO M3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WU OOBEMY OJTHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEM PAcCTBOPEHHOTO BEIIECTBA, MACCOBOM JOJMA W MOJAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce ocynIecTBIETCS YEpE3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalus, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buonorus: kieTka, opraHusM, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB ¥ TOTOK PHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
MMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYNE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH 1M U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaMeTa «XUMHSD»  OTPaAXKaAIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUJOB YU4EOHOU NEATEILHOCTH,

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTh PE3YJbTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanu3e WHQPOpPMAIMU O MEPEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEIAEHUE M IOCTYIKHM CBOMX TOBAapHUILIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUSI IIEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MYECKOMY U
MICUXUYECKOMY 370POBbIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3/J0POBbIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
NEeSATETbHOCTH, OOINECTBEHHO TIIOJIE3HOM, TBOPYECKOW U  JPYruX BHUAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUYEHHUIO MPOecCuil pa3IudHoOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccur W peaau3aliid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HAKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAlMOHAILHOTO MPUPOAONOJIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHON KyJIbTYpbl, B PEUICHUH TJI00ATbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 MOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

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

HWHTEpeca K MO3HAHUIO, UCCIIEI0BATEILCKOM eI TEIbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
LEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CIHEHU(PUKY METOJOB IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe AeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEIIHBHOCTH C MOCTABJICHHBIMU LIEJISIMH;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHWS M KPUTEPUU I KJIACCH(HUKAIIMKM BEIICCTB M
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PEIIEHUU y4eOHBIX IMO3HABATEIbHBIX U MPAKTUUYECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XHUMHUUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M  IPOBEACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOBI OTHOCUTENIBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0OBAHN,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: TPUMEHATh MEXIpeAMeTHble ((pusnyueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)KI[3€MOﬁ TEMBI B XO0€ Auajlora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHS] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpE/UIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX UM HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hauboisee
3¢ (eKTUBHBIA CcrOCcO0 HX pemeHus ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JIESITEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbl IO XUMUHU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTo npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPeoOpa30BaHUI0 3HAHUM, BUIBI J1€ATEIbHOCTU
[0 TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHBIX Y4E€OHBIX
CUTYallUsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3aHHBIX C XuMuel. B
nporpaMmMe MO XHMHHM TPEIMETHbIE pPe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUS.

10 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUN HOBBIX MAaTEPUAJIOB,
HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn paIMOHAIEHOTO
MIPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPhI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPENIE;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U dJIEKTPOHHAST
o0ojoyka aroma, S-, P-, d-aToOMHbBIE OpPOWTAIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIma, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJIETHBIE), M30MEpUsl CTPYKTYpHAs M MPOCTPAHCTBEHHAas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(mepuogmueckuii 3axkoH JI. VM. MeHnmeneeBa, Teopus CTPOCHHUS OPTaHUYCCKUX
BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpalieHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUYCCKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAHUS MIPUIMHHOCTHA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUW; MPEACTABICHUS
O MEXaHU3MaxX XWMUYECKHX pEeaKIui, TEePMOJUHAMHYECKUX U KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIN aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTsi, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOJIA, TIEPEPabOTKH HEPTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BCIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  TMOCPEICTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
WX XUMHAYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHSI,;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BaHUS IS OTIACITHHBIX
MIPEAICTaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOIYOJ, TJIUICPHH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHHUS ONPENCTATh BHJI XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJIOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPTaHMYECKUX BEIIECTB: AJIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, aJIKaINCHOB,
QTKWHOB, apPOMAaTHYECKHUX YTJICBOJAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHUHOKHUCJIOT, OEIKOB, yTJIeBOAOB (MOHO-, JU- U TOJHMCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUI OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMCHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE NMPUUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUS
CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKICHUIO XMMUYECKOU
GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y4eOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIe pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUS U OOIIEH KyJbTypbl 4YElIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN

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

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAII, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKAasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS ANEKTPOJUTHUYECKON TUCCOLMALMNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWM XHMHYECKUX  PEAKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

chOPMHPOBAHHOCT,  yYMEHHWH:  KIacCHU(PHUIMPOBATH:  HEOPTAHUUYCCKHEC
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEeKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS DJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajau3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BEIOMPATh OCHOBAHUSI U KPUTEPHUU JJIsl KilacCU(pUKAIUU
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BaTh JJIECKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE DSHEPreTUUYECKHE COCTOSIHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
MOMOIIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEAKIIHIA;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUMM  THUAPOJIU3A;  PEeaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
U3MEHEHHSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; 1EJIECO00Pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MpPUPOABl — HAOMIOAEHUE, W3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTU YEJI0OBEKa U B TIOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH pPACUETHl: C HCIOJIb30BAHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HA4YEeHUS BOJOPOJHOrO IMOKa3aTessli pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
OmpeneIEHHOM MAacCOBOM JI0JI€H pacTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPIaHMYECKUX BEIIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUil O€30MacHOTO OOpAaIIeHHs C BEIIECTBAMH U JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HOi (GopMe pe3yibTaThl IKCIEPUMEHTA, aHATM3UPOBATh U OICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
nocyoM u 1abopaTopHBIM O00OpyJOBaHUEM, OOpaIIeHHsi C BEMIeCTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeapl W JOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHSA, OCO3HABaTh OIACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UCTOUYHHUKAX (Hay4yHas U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIiio, mepepadbaTpiBaTh €€ U UCIIOIH30BAThH
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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51 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuii 3akon
1.1 u [lepronnueckas cucTeMa XUMHYECKHAX 12 1
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 21 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 30 1 2
Hroro mo pazueny 63
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hemertaiuisl 36 1 3
2.2 MerTanisl 27 2
Hroro mo pazueny 63
Pa3zngen 3. Xumus u :Ku3HL
31 MeTtonabl TO3HAHUS B XUMUH. XUMHUA U 10 1
KM3HB
Hroro no pazneny 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 7




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoarmpie  Mpaxrueckue fl[3yqemm :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
[IpenMer 1 3HaYE€HHE OPraHUYECKOM
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu 1
OpPraHUYECKUX COCIMHEHHUU
[TpenmMeT opraHn4YecKo XUMUH. 1
Opranuyeckue BelecTBa
DNEKTPOHHOE CTPOEHUE aTOMa yriiepojia
(oCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUS). 1
BanenTHbie BO3MOKHOCTH aToMa yriepozaa
XuMHu4eckasi CBSI3b B OPraHMueCKUX
coeuHEeHUsIX. MexaHn3Mbl 00pa30BaHUs 1
KOBaJIEHTHOM CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eM
Teopus cTpoeHUsT OpraHUYECKUX 1
coenuaenuit A. M. byrnepoa
Teopus cTpoeHHs OpraHMYEeCKUX 1
coenquHenuit A. M. byrneposa
Konnenmus rubpuan3anuy aTOMHBIX 1
opOuTanei
Bunel nzomepun: ctpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC 1

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX




COEIUHEHUI

10

[IpencraBnenue o knaccuukanuu u
cucrematnueckas Homernkiarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanmst oprannueckux
COCIMHEHUN

11

Knaccudukanus peakiuii B OpraHu4ecKoi
XUMHUHI

12

13

14

PeakiimonHbIe 4aCTULBI B OPraHUYECKOM
xuMuu. BzanMHoe BiIUSHIE aTOMOB B
MOJIEKYJIaX OPTaHUYECKUX COCAUHECHMI

[TpakTrueckas pabora Nel "KauecTBeHHBIH
aHaJI3 OPraHUYECKUX COeTUHECHMIT"
CucreMmaru3zanus 1 0000I1IeHe 3HAHU 110
TeEME

15

16

17

Kontponbnas padota Nel "Teopust
CTPOCHHUS OPTAaHUYECKUX COSTUHEHUN"

AHalu3 KOHTPOJIBHOM paboThl. AJIKaHBI:
TOMOJIOTHUECKUH psif, o0mmas popmyna,
HOMEHKJIaTypa U U30MepHus, SJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

dusnyeckrue U XMMHUYECKHE CBOMCTBA
aJIKaHOB

18

HaxoxneHnne aikaHoB B IpUpoOIE.
CrniocoObl MostydeHus U IpuMeHEeHue
aJIKaHOB

19

[uxnoankansl: obmas hopmyrna,
HOMEHKJIATypa M U30MepHsi, 0OCOOCHHOCTH




CTPOCHUS

20

21

22

23

24

25

I_II/IKJ'IoaJ'IKaHBIZ XHUMHUYCCKUEC CBOfICTBa,
CIIOCOOBI MOJIYUYCHHUA U NIPUMCHCHUC

Pemenne pacu€THbIX 3a7a4 Ha
ornpezesieHue MOJICKYJIIPHOU (HOPMYITBI
OpPTaHMYECKOT'0 BEIIECTBA [0 MaCCOBBIM
JIOJISIM aTOMOB DJIEMEHTOB, BXOSIINX B €TI0
cocraB. CucreMaru3aius 1 0000IIeHnE
3HAHUH 110 TEME

Pemenune pacu€tHbIX 3a1a4 HA
orpezeNieHue MOJIEKYIIpHON (HOpMYIIbI
OPraHMYEeCKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOISAIINX B €r0
COCTaB.

AJIKEHBI: TOMOJIOTHUECKHH psiJI, 001Iast
dbopMyIna, HOMEHKIATypa, SJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
aJIKEHOB

®dusnuecKkue U XUMHUECKHE CBOWCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa
CrniocoOblI 1ostydeHus U NpUMeHEeHue
aJIKEHOB

26

27

[TpakTiueckast padora Ne 1 o teme
"Ilonyuyenune sTUIIEHA U U3yYEHUE €r0
CBOMCTB"

Pemenue pacuéTHbIX 3a1a4 Ha
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI




OpTraHU4YC€CKOro BCUICCTBA

AJKaTueHbl: CONPsHKEHHBIC,

28 U30JIUPOBaHHbIEC, KyMYJIHPOBAaHHBIE.
Oco0eHHOCTH JIEKTPOHHOI'O CTPOEHUS

29 XUMHUYECKUE CBOMCTBA COMPSKEHHBIX
JTMEHOB

30 CriocoObI mosTyueHus 1 IPUMEHEHNE
JIKaJUCHOB
AJKWHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

31 ¢dopmya, HOMEHKIATypa, IEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
¢u3nveckre CBOUCTBA

32 XUMHUYECKUE CBOWCTBA AIKUHOB

33 KauecTBeHHBIE peakiuy Ha TPOWHYIO CBSA3b

34 CriocoObI mosTydeHus 1 IpUMEHEHNE
AIKHHOB

35 Pemienue 3a1a4: pacy€Tsl 10 ypaBHEHUIO
XUMHUYECKON peaKkIuu

36 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeEMe
ApEeHbI: TOMOJIOTHYECKUH psiJ, oO1Iast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

37 IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT
OeH3oJ1a U ToIyoJia, uX (pu3nYecKue
CBOMCTBA

38 XUMHUECKUE CBOICTBA apEHOB: PEaKINH
3aMeIIeHuUs

39 XUMHUECKUE CBOICTBA apEHOB: PEaKINH




MPUCOSAMHECHHUSI, OKUCIICHHE TOMOJIOTOB
OeHsoia

Oco0eHHOCTH XUMHUYECKUX CBOWCTB

40
cTHpoOJa
Pemenne pacuéTHbIX 3a7a4 Ha

41 oTpeieTICHUE MOJICKYJIIPHON (hOPMYJIBI
OpPraHUYECKOT0 BEIIEeCTBA

4 CrniocoOblI MosTy4eHus U IpUMEHEHUe
apeHoB

43 I'ereTnueckas CBA3b MEKIY PA3THIHBIMH
KJIaccaM# YTJIeBOJOPOIOB
Pacuétbl o ypaBHEHUSM XUMHUYECKUX

44 peakmuii. CuctemaTusanus 1 00001IeHre
3HaHUI 10 TEME

45 [Tpuponnsrii ra3. [lomyTHble HEPTSIHBIC
rassl

46 KamenHbIi1 yrosp 1 IpoIyKThI €70
nepepadboTKu
Hed1b 1 criocoOsI e€ nepepaboTKH.

47 [IpumeHneHne NpoayKTOB MepepadoTKH
He(TH

48 ['eHeTnyeckas CBSI3b MEXAY pPa3IUnIHBIMU
KJIaCCaMH YTJIEBOI0OPOIOB
["ajoreHonpon3BOIHBIE YTICBOJOPOIOB:

49 AIIEKTPOHHOE CTPOCHHE; PEaKIIUU
3aMeIleHus TajJoreHa

50 JlewicTBue 1ienovuen Ha

rajoreHnpoun3BoiHbIe. B3anmonaeiicTere




JUrajJorcHaJJkaHoB ¢ MarHu€M U IMHKOM

CucreMmarusanys 1 0000IeHrE 3HAHUHN 110

ol " "
pazneny "YriaeBoaopobl

59 KonTponbhas pabota no teme
"Yraesogoposr"
[IpenenbHble 0IHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKUH psij1, oOmast popmya,

53 CTPOCHHE MOJICKYJI, NU30MEPHS,
HOMEHKJIaTypa, Kiaccuduxams,
dbuznyeckue cBoiicTa

54 XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CIIUPTOB

55 CrniocoOblI MoTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB
[TpocTeie a3¢upbl: HOMEHKIATypa U

56 U30MepHsi, 0COOEHHOCTH (PU3NYECKUX U
XUMHUYECKHX CBOUCTB
MHoOroaToMHbI€ CIUPTHI: STUIICHTIIUKOIIb U

o7 [JIMLEPHUH, UX QU3NYECKHE U XUMHUYECKHE
CBOMCTBA

58 CrniocoObl nosy4eHus U NpUMeHeHue
MHOTOaTOMHBIX CIIMPTOB

59 @DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKHe
cBoiicTBa. TOKCMYHOCTH (peHoa

60 Xumudeckue cBoicTBa (heHoma

61 CriocoObI nostyueHust 1 IpuMeHeHne
denona

62 [IpakTuueckas padora Ne 2. Perenue




IKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME
"Crupthl ¥ heHoNBI"

63

64

65

Cucremarusanus U 0000IEHUE 3HAHUN 1O
TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpoeHHE KapOOHUILHOU IPYIIIbL;
TOMOJIOTHUYECKHUE Psizibl, 001as hopmyia,
M30MEpHUs U HOMEHKJIaTypa

AJ'IB,I[GFI/II[H 1 KCTOHBI: (1)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCaKuuu MpUCOCINHCHUA

66

PeaKHI/II/I OKHCJICHUA U KAQYCCTBCHHBIC
PCaKu aJIbACTUAOB U KETOHOB

67

68

CniocoOblI MoTy4eHus albIEeTHI0B U
KETOHOB
OIHOOCHOBHBIE IIPEICIIbHBIE KAPOOHOBHIE

KHUCJIOTHI, 0COOEHHOCTH CTPOCHUS UX
MOJICKYJI

69

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3HUEcKue CBOMCTBa

70

71

72

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOMCTB MypaBbUHON
KUCIOTHI. MHOr0o0Opa3ue kapOOHOBBIX
KHUCJIOT

Oco0OeHHOCTH CBOICTB: HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucnot. [IpencraBurenu BhICIINX




KapOOHOBBIX KHCIIOT

73

74

ITonsarue o IMPOU3BOJHBIX Kap6OHOBI)IX
KHUCJIOT

CrniocoOblI MoTy4eHus U IpUMEHEHUe
KapOOHOBBIX KUCIIOT

75

CrnosxHbIe 3(hUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa

76

77

78

dusnyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

Pewienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XUMHYECKON peaKkIiiu, Ha ONpeIeiIeHUE
MOJIEKYJISIPHOUM (POPMYIIBI OPraHHUYECKOTO
BEIICCTBA

[Tpaktuueckas padora Ne 3. Pemienue

9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
"KapOoHoBsle kucioTsl. CroxkHbie 3¢pupst"”

79

Kupsl: ctpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

80

81

82

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAMMNX OCTATKH HECTIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoe

MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aeiicTue. IlonsaTue o
CHHTETUYECKUX MOIOIIUX CPEACTBAX
(CMO)

I'enernueckas cBsA3b yrieBOIOPOJOB U
KUCJIOPOACOAECPKALINX OPTAHUYECKUX




BCIICCTB

PacuéTrl 1o YpaBHCHHUAM XUMHUYECCKUX

83 .
peaximii

84 CucreMmaruszanys 1 0000IeHNE 3HAHUHN 110
TeMe
OO01mas xapakTepuCcTHKa YTIIEBOJIOB U

85 KJaccu(uKanus yriaeBoJoB (MOHO-, - U
TIOJTICaxapHU/Ibl )

86 MoHocaxapuapl: GU3NIECKUE CBOMCTBA U
HaXOXXJCHHE B TIPUPOJIC

87 [TpuMeHeHHe TIFOKO3bI, €€ 3HAYCHUE B
KHU3HEICATESIILHOCTH OpraHu3Ma
Jucaxapuabl: caxaposa, MalbT03a U

88 nakTo3a. HaxoxaeHnue B mpupojie u
NPUMEHEHHE JICaXapH]IOB
[Tomucaxapupl: CTpOCHUE MAaKPOMOJIEKYI,

89 du3HYeCKre 1 XUMUIECKHIE CBOHCTRA,
pUMEHEHHE

90 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHsIX 3a/1a4 HA

91 oTpeieIeHue JI0JU BBIXOAA MPOAYKTa
pPEaKIMU OT TEOPETUUECKH BO3MOXKHOTO

92 Cucremarusanus 1 0000IeHNEe 3HAHUHN 110
pazaeny
KonTtponbHas pabora o Teme

93 "Kucnopoacoaepxaniye opraHu4eckue
coenqnueHusa”

94 AMUHBL: KTaccUpUKAIH, CTPOCHUE




MOJIEKYII, 001ast popMymna, H30Mepus,
HOMECHKJIaTypa U (pU3HYECKHUEe CBOMCTBA

95 XUMHYECKUE CBOMCTBA ann(paTHIecKux

aMHHOB

96 AHunuH: CTPOCHUEC aHUJIMHA, 0COOEHHOCTH
XMMHYCECKHX CBOMCTB aHMJIMHA

97 CriocoObI mosTyueHus 1 IPUMEHEHNE
ann(paTHIeCKuX aMUHOB

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
98 u30MepHsi, (GU3NYECKHe CBOWCTRA.

OTI{GJH)HI)IG MMpeaACTAaBUTCIIN O-
AMHUHOKUCIIOT

XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, UX
99 OMOJIOTHYECKOE 3HAUEHUE AMUHOKUCIIOT.
CI/IHTC3 Hu FI/II[pOJII/I3 IICIITU 0B

100 benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpHI O€JIKOB

101 XUMHUYECKHUE CBOUCTBA OEIIKOB

A3oTconepiKaliie reTepouKiInIecKue
102 coenuHeHUs. HyKJIIeMHOBBIE KUCIIOTHI:
COCTaB, CTPOCHHUE U OMOJIOTHYECKAs POJTb

[Tpaktuyeckas padora Ne 4. Pemenue
103 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"A3zoTcoaeprKalie opraHu4ecKue

coenuuenus"

[IpakTuueckas padora Ne 5. Perenue
104 AKCIEPUMEHTAJIBHBIX 33a4 110 TEME

"Pacnio3HaBaHuE OPraHUYECKUX




coequueHui"

105

106

107

KonrtponbHas padora no reme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OCHOBHBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COETUHEHUH U
METO/Ibl UX CUHTE3a —II0JIMMEepU3aLus 1
MOJIMKOHICHCAITUS

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

108

DnacToMepbl: HaTypaJIbHbIN
CUHTCTUUYCCKHEC KayIYKH. Pe3nna

109

110

111

Bonokna: HAaTypaJbHbIC, HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC. HOJII/IMepLI CIICHUaJIbHOI'O
Ha3Ha4YCHUA

[TpakTtuyeckas padora Ne 6. Pemenue
SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacnio3HaBaHue miIacTMacc U BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALMS

W3YYEHHOT0 MaTepuaia 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

111




11 KJIACC

KoanuecTBo 4acoB

Ne Jara
Tema ypoka KonrTpoabubie IIpakTuyeckue
n/n Bceero U3YyYCHUS
padoThI padoTshI

1 CrioxHOE cTpoeHHEe aToMa 04.09.2023
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH

2 05.09.2023
aiieMeHT. M30Torb!
CrpoeHue IEKTPOHHBIX 000JI0UYEK AaTOMOB

3 P P ’ 06.09.2023
KBAHTOBBIE YHCIIA
Knaccudukanusa XMuMHYECKUX DJIEMEHTOB (S-

4 ¢ (S 07.09.2023
p-, d-, f-a;memenThI)
Pacopenenenne 2iIeKTpOHOB 10 aTOMHBIM

5 P P 11.09.2023
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAITIH aTOMOB

6 AJIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 12.09.2023
COCTOSTHUHA
DNeKTpOHHBIE KOH(DUTYPALIUA HOHOB.

7 P uryp 13.09.2023
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
cHUCTeMa XMMHUYECKUX 3yemMeHToB []. U.

8 . . 14.09.2023
MenpeneeBa, cBsI3b C COBPEMEHHOU TeOpHUEit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWICTB
XUMHAYECKHUX IJIEMEHTOB U 00pa3yeMBbIX MU

9 pasy 18.09.2023
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM U
neproam

10 Cucremaruzanys 1 0000IIeHe 3HAHNUH 110 19.09.2023




TEMC

11 Kontponbnas padora Nel"Ctpoenne aroma" 20.09.2023

12 AHanmn3 KOHTPOJIbHOH paboThl Nel 21.09.2023

13 Nonnast xumuieckast CBsi3b 25.09.2023

14 KoBasieHTHast XMUMUYeCKast CBS3b U 96.09.2023
MEXaHU3MBI €€ 00pa30BaHUSI.

15 KommiekcHbie coequHeHus 27.09.2023

16 KoMiuiekcHble cOeqUHEHNS 28.09.2023

17 Meramueckass XUMUYECKasi CBSI3b 02.10.2023

18 ArperaTHble COCTOSTHUS BEUIECTB U ()a30BbIe 03.10.2023
nepexoabl

19 MexMOIEeKyIIpHBbIE B3aUMOICHCTBHS 04.10.2023
BaneHTHOCT M BaJICHTHBIC BO3MOKHOCTH

20 aToMOB. CBS3b AJIEKTPOHHON CTPYKTYPBI 05.10.2023
MOJIEKYJT C UX T€OMETPUIECKIM CTPOCHUEM
BemecTBa MOeKynspHOTO U

21 HEMOJIEKYJISIPHOTO CTPOCHHUS. THHfI 09.10.2023
KPUCTAUTUIECKUX PEIIECTOK M CBOHCTBA
BEIICCTB

99 [TonsTHe 0 nUcHepcHBIX cucTemax. Mx 10.10.2023
KJaccuukanus.

23 I'pyGonucniepcHbie CHCTEMBI 11.10.2023

24 ToHKOAMCTIEPCHBIE CUCTEMBI 12.10.2023
HcTuHHEBIC pacTBOPHI: HACHIIICHHBIC H

25 HEHACBIIICHHbIE, PACTBOPUMOCTb. 16.10.2023
Kpucrannoruapats

26 Crioco0ObI BEIpaKEHHS] KOHIIEHTPAIIH 17.10.2023




pacTBOpoOB

27

28

29

Pemenue 3a1a4 ¢ MCnosib30BaHUEM MOHSITUN
""MaccoBast 107151 paCTBOPEHHOTO BelecTna,
"MossipHast KOHIEHTparus'"

Pemenue pacueTHsIX 3a7a4 ¢ MPUMEHEHUEM
MOHATHI: PAaCTBOPUMOCTD, KOHIICHTPAIUS
PacTBOpOB, PaCTBOPEHUE KPUCTATIIOTUIPATOB

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB

18.10.2023

19.10.2023

23.10.2023

30

31

32

Cucremarusanys 1 00001IeHUE 3HAHUM 10
TEME

KonTponbnas padora No2 "Crpoenue
BemecTBa. MHOroo6pasue BeniecTs"”

AHanmm3 KOHTPOJIBHOM paboThl No2

24.10.2023

25.10.2023

26.10.2023

33

34

35

36

Cucremarusanys 1 00001IeHUE 3HAHUM 10
TEME

Krnaccudukanus XuMHUeCKUX peakiuil B
HEOPraHUYeCKOW U OPraHNYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS YPHEPTUU TIPU
XUMHUYECKUX PEAKIIUSIX

Knaccuukanus XuMu4ecKkux peakiui no
4HCIIy U COCTAaBY PEarupyroUINX BEUIECTB U
JPYTUM TIPU3HAKaM.

Kiaccudukanms XuMruaeckux peakiiui mo

YHCIIy U COCTAaBY PEarupyrOLINX BEUIECTB U
JPYTUM NPU3HAKaAM

06.11.2023

07.11.2023

08.11.2023

09.11.2023

37

Knaccudukanms peakiuii o n3MeHEHHUIO

13.11.2023




CTEIIEHEN OKHUCIIEHUSA aTOMOB

Kiaccudukanms peakiuii 1o u3MEHEHHUIO

38 . 14.11.2023
CTETICHEH OKMCIIEHUS aTOMOB

39 KnaccnquKauHﬂ peaKkuii 1o U3MEHEHUIO 15.11.2023
CTETeHEel OKUCIICHHUS aTOMOB

40 OCHOBBI XUMUYECKOH TEPMOAMHAMUKHU. 16.11.2023
[TonsiTHEe 06 SHTANBITHH

41 TennoBsie 3 (HeKThl XUMUYECKUX PEaKIUH. 90.11.2023
3axoH ['ecca.

42 TepMoxumuyeckue ypaBHEHHS 21.11.2023

43 quncnveHm M0 YPAaBHCHHSIM XUMHUYECKIX 99 11.2023
peaknuii 1 TEePMOXUMHUYCCKIM YPABHCHHSIM

44 Hampasnenue npotekaHue XUMUYECKUX 93.11.2023
npoueccos. [TonsiTe 06 sHTpONUU.

45 CKOpOCTh XMMUYECKOHN peaKIuu 27.11.2023

46 @DaxTopHI, BIUSIOUINE HA CKOPOCTh ) 98.11.2023
TOMOTEHHBIX U TeTEPOTCHHBIX peaKInii

47 Karanus n xatanns3aropbl 29.11.2023
[IpakTnueckas padora Ne 1 o reme "Bnusiue

48 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 30.11.2023
XUMHUYECKON peakuun"

49 OOpaTtumbie U HEOOPATUMBIE PEAKIIUH. 04.12.2023
XHUMHUYECKOE paBHOBECHE
IIpakTuyeckas padora Ne 2 o teme "BnusHue

50 pa3nu4HbIX (PAKTOPOB HA MOJI0KEHUE 05.12.2023
XUMHUYECKOTO paBHOBECHUS"

51 Onekrponutryeckas aucconnanus. CHiIbHbIe 06.12.2023

1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranuu

HNonnoe npousseaeHue Boapl. Cpeaa BOIHBIX

52 pactBopoB. Bonopoausiit nokasarens (pH) 07.12.2023
pactBopa
Kucnots! 1 oCHOBaHMSI ¢ TO3UIIMH Pa3HBIX

53 npeAcTaBieHui 1 Teopuil. [IpoTonuTrueckas 11.12.2023
Teopus

54 Conu B cBETE TEOPHUH SIEKTPOIUTUYECKOM 12.12.2023
JUCCOLUAIIUU

55 I'mpoponus coneit. Peakiuu, nmpoTekaromue B 13.12.2023
pacTBOpax IJIEKTPOIIUTOB
[IpakTuueckas padora Ne 3 mo Teme

56 "XHUMHYECKHE PEAKIIUU B PaCTBOPAX 14.12.2023
3JEKTPOJIUTOB"

57 OKI/ICJH/VITeJILHo-BOCCTaHOBI/ITeJILHLIe peaxium. 18.12.2023
Bakueiinme oKuCIUTENU U BOCCTAHOBUTETTN

58 Mertoa 51eKTPOHHOTO (3JIEKTOHHO-HOHHOTO) 10.12.2023
OanmaHca

59 DIEKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB 20.12.2023

60 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 21.12.2023

61 Pemrenue 3aiay pa3nuyHbIX TUIIOB 25.12.2023

62 KOHTpOJ'I'f;Ha}I pabota Ne3 "Xumunueckue 96.12.2023
peakuuu

63 AHanu3 KOHTPOJILHOM paboThr Ne3 27.12.2023
[Tonoxenue Hemeramuios B [lepuoanueckoit

64 cUcTeMe XuMHIeckux anemeHToB 1. U. 98.12.2023

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUSA UX
aTomMoB. OU3NYECKUE CBOMCTBA HEMETAJIJIOB




AnnoTponusi HEMETaUIOB (Ha IpUMepe

65 09.01.2024
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

66 Bonopoxn: nonyqu:HHe, busnueckue u 10.01.2024
XUMHYECKHe CBOMCTBa. [ uapusl
["anorensl: HaXOXIEHHUE B IPUPOJIE, CIIOCOODI

67 MoTydeHus1, GU3NICCKUE U XUMUICCKHE 11.01.2024
CBOMCTBA
l"anorenoBonopoabl. Baxkneiue

68 KHCJIOPOJICOACPIKAIITNE COCTUHECHMS 15.01.2024
raJloreHoB

69 l"asnorenuamp 16.01.2024

70 Kucnoponbie coemuueHus xiaopa 17.01.2024
JlabGopaTopHble B MPOMBIIIICHHBIC CTIOCOOBI

71 noJiyueHus rajgoreHoB. [Ipumenenue 18.01.2024
TaJIOTeHOB M UX COCIUHEHUIA
[IpakTnueckas padora Ne 4. Pemenue

72 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe 22.01.2024
"T"anmorensr"
Kucnopon: naboparopHslie v MPOMBIIIITICHHbIE

73 CHOCOObI nonyqeimﬂ, ¢buznueckue u 93.01.2024
xumuyeckue cBorictBa. O30H. [Ipumenenue
KHCJIOPO/a U 030HA

74 Oxkcubl ¥ IEPOKCU B 24.01.2024

75 Pemenuve 3amau pa3nuvHBIX TUIIOB 25.01.2024
Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI

76 MoJTy4eHus1, GU3NUECKUE U XUMHUYECKHUE 29.01.2024
CBOMCTBA

77 CepoBoaopo, Cyabhuabl 30.01.2024




78 Kucnoponcoaepxkaiiue coeTMHEHUS CEPHI. 31.01.2024

79 CepUHaﬂ KHCJIOTA, CIIOCOOBI €€ MOJTyYeHHsI U 01.02.2024
CBOWCTBa
[IpakTrueckas padota Ne 5. Permenue

80 AKCIIEPUMEHTAIIbHBIX 3a71a4 1o Teme "Cepa u 05.02.2024
eé coequueHus"
A30T: HaX0XICHHUE B TIPUPOJIC, CIIOCOOBI

81 MoTydeHus1, GU3NIECKUE U XUMUICCKHE 06.02.2024
cBoricTBa. Hutpuapt

82 AMl\U/maK, ero GU3HYECKUE M XUMUICCKHEC 07.02.2024
cBoiictBa. Conu aMMOHUS

83 Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta. 08.02.2024

84 Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI 12.02.2024

85 Hutputhl 1 HUTpaTHI 13.02.2024

86 [IpuMmeHeHHEe a30Ta U €r0 COCTUHEHUH. 14.02.2024
A3oTHBIE yI10OpEeHUS
®ocdop: HaxOXKIEHHUE B IPUPOJIE, CLIOCOODI

87 noTy4deHus1, GU3NIECKUE U XUMUIECKHE 15.02.2024
cBoiictBa. @ochunel u pochun

88 Oxcunsl hocdopa, (poc@opvcoz[epncamne 10.02.2024
kucnoTel. Conmu pocopHOI KUCTOTHI

89 [Tpumenenue pochopa 1 ero coeAMHEHUH. 90.02.2024
dochopubie y1oOpeHus
[IpakTnueckas padborta Ne 6. Pemenue

90 IKCIIEPUMEHTAILHBIX 33124 10 TeMe "A30T U 21.02.2024
dbocdop u ux coenuHeHUs"

01 Yrneposa: HaxoXJIeHUE B PUPOJIE, 92 02.2024

AIJIOTPOIIHbIE MOAU(PUKALNY; GU3HUECKUE U




XUMHUYCCKUC CBOfICTBa, IMPUMCHCHUC

Oxcun yriepoaa(ll), okcun yriepoma(1V),

92 ; 26.02.2024
YTOJIbHASI KHCIIOTA U €€ COMNH

93 Pemenue 3amay pa3aMvHBIX THIIOB 27.02.2024
Kpemuuii: HaxoxJ1eHUE B MPUPOJIE, CIIOCOOBI

94 MOJTy4eHUs1, PU3HUECKUE U XUMUICCKHEC 28.02.2024
CBOICTBa

95 Oxcun kpemuusi(1V), kpeMHueBast KUCIOTA, 99.02.2024
CYJTHKATBI

96 [TpuMeHeHHe KPEMHUS ¥ €T0 COSAMHCHUA. 04.03.2024
Crexi10, ero moJy4eHue, BUIbI CTEKIIa

97 Pemenue 3ai1a4 pa3nuyHbIX TUIIOB 05.03.2024

08 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110 06.03.2024
teme "Hemeransr"

99 KonTponbras padora Ne4 "Hemeramisr" 07.03.2024
AHanu3 KOHTPOJIbHOM paboTsl. [Tonoxxenue
MeTtauioB B [Ieproauyeckon cucreme

100 XUMHYECKHX 3JIeMeHTOB. OCOOCHHOCTH 11.03.2024
CTPOCHHMS SJICKTPOHHBIX 000JI0UEK aTOMOB
METaJIJIOB

101 O6mue ¢pusznyeckue cBOCTBa METAIJIOB. 12.03.2024
[IpuMeHEeHHE METAJIOB B OBITY U TEXHUKE

102 Crnnasel MetaiioB. Koppo3ust metamioB 13.03.2024

103 Pemenuve 3amay pa3nuvHBIX TUIIOB 14.03.2024
DNEKTPOXUMHUYECKUNA Psi/I HANIPSKEHUH

104 MeTaiioB. O0IIMe CrocoObl MOMyUeHUs 18.03.2024
METaJIJIOB

105 O6mras xapakreprucTuka MeTaiioB |A-Tpymms 19.03.2024




[lepuoanueckoii CUCTEMbl XUMUYECKUX
ajeMeHTOoB. HaTpuii u kanuii: monydeHue,
¢bu3nuecKkre U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX
COETUHEHUN

Oo6mas xapakrepuctuka metamioB [1A-
rpynmnsbl [leproanueckoi cucTemsl
XUMHYECKUX AJIEMEHTOB. Maruui u KajibIUid:

106 20.03.2024
noJiyuyeHue, PU3nYecKue 1 XUMHUIECKHe
CBOMCTBA, IPUMEHEHHUE ITPOCTHIX BEIIECTB U
HUX COeIUHEHUN

107 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 21.03.2024

108 AOMUHUI: HonznleHI/Ie, ¢busnyeckne u 01.04.2024
XUMHYECKHUE CBOMCTBA, TPUMCHECHHE
AMdoTepHbIE CBOMCTBA OKCHIA M THIPOKCHIA

109 AIFOMUHUS, THAPOKCOKOMILIEKCHI aTFOMUHMUS, 02.04.2024
WX IPUMEHEHHE

110 Pemrenue 3aiay pa3nuyHbIX TUIIOB 03.04.2024
[IpakTnueckas padora Ne 7. Pemenue

111 AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe 04.04.2024
"MeTaJibl TTIaBHBIX oArpynmn"
OO1as xapakTeprCcTUKa METaNIOB TOOOYHBIX

112 noxrpynn (b-rpynmn) Ileproauueckoit 08.04.2024
CUCTEMbI XUMHUYECKHX JICMECHTOB

113 dusnyeckue U i(I/IMI/I‘{eCKI/Ie CBOICTBa XpoMa U 09.04.2024
€ro COSAMHEHHM, UX TPUMEHEHHE

114 XuMHYecKre CBOMCTBA COETUHEHHH Xpoma 10.04.2024

115 Baxneiiiive coeiMHEHUs1 MapraHiia. 11.04.2024




HepMaHraHaT Kajius, €ro OKMCJINTCIBbHBIC

CBOMICTBA

116 XHUMHUYECKHE CBOMCTBA COEIMHEHUI MapraHia 15.04.2024
duznyeckue U XMMHUYECKHE CBOICTBA Kene3a

117 u ero coeauHeHuu. [lomydenne u npuMeHeHne 16.04.2024
CILIaBOB Kele3a

118 XUMHUYECKHE CBOMCTBA COSAMHEHUH Kele3a 17.04.2024

119 q?.I/IBI/I‘leCKI/Ie I/IU XMMHYECKHE CBOMCTBA MEIIU U 18.04.2024
e€ COeTMHeHNH, NX IPUMEHEHHE

120 duznyeckue u i(I/IMI/I‘{eCKI/Ie CBOICTBA LIMHKA U 99 04.2024
€ro COeAMHEHU, UX IPUMEHEHHUE.

121 ' 1pOKCOKOMILIEKCHI IUHKA 23.04.2024
[IpakTuueckas pabora Ne 8. Pemenue

122 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 24.04.2024
"MeTaiibl TOOOYHBIX OArpyHH”

123 Pemrenue 3amau pa3nuyHbIX TUIIOB 25.04.2024

124 O06001mmenue u CI/ICTe'}VIaTI/ISaIII/IS'{' WU3Y4YEHHOTO 90.04.2024
Marepuaia rno reme "MeTaibl

125 KonrtponbHas padora Ne5 "Meranst" 30.04.2024

126 AHanus pe3ynbTaToB KOHTPOJIbHOM paboThI, 02.05.2024
KOPPEKIHsI OIIHNO0K
Posnb XxuMum B obecrieueHH yCTOMYUBOTO

127 pa3ButTus yenoBedecTBa. [loHaTHE O HAyUHBIX 06.05.2024
METO/aX MCCIIEIOBAHUS BEIIECTB
HayuHble pUHITUIBI OpraHU3aIH

128 XHUMHUYECKOT0 IPOU3BO/ICTBA. 07.05.2024

[IpoMbleHHbIE CTIOCOOBI OTYYCHHS
BaXHEHIITNX BEIIECTB




XUMHUYECKOE 3arps3HEHUE OKPY>KaOIIeH

129 1 08.05.2024
CPEeIbl ¥ €T0 TIOCIEACTBHUS

130 Xumus u 310pOBbe uenoBeka. JIekapcTBeHHbIE 1 13.05.2024
cpencTBa

131 Xumus rfmun. Pose xumuu B o0ecrieueHnun 1 14.05.2024
MMUILEBON OE30I1aCHOCTH

132 KocmeTrnueckue u napdromMepHbIe cpeacTBa. 1 15.05.2024
BriToBasg xumus
XuMHs B CTpOUTENbCTBE. BaskHelmue

133 CTPOUTEIBHBIE U KOHCTPYKIIMOHHBIE 1 16.05.2024
MaTepHuabl

134 XHUMHS B CEIBCKOM X03siiicTBe. OpraHuyeckue 1 90.05.2024
1 MUHEpaJbHbIe yI00pEHUS

135 Cucremarusanus 1 0000IIeHre 3HAHUHA 110 1 91.05.2024
TEME

136 PesepBHBIi ypok 1 22.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknace/ I'abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A., JIEBkuH
A.H., Axunonepnoe o6mectBo «M3narensctBo «IIpocBemienue

» Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., Jlpo3nos A.A., Jlyaun B.B.;
nox peaaknueit Jlyannaa B.B., O01mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO

«JIPODA»; AkinonepHoe obmectBo «M3naTenscTBo «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://lesson.edu.ru/04/11

https://foxford.ru/wiki/himiya






