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HOACHUTEJBHASA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 10 2025 roma» (Pacnopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOTO 00y4YeHUsl, MPU3BAHO OOECHEUYUTh 00I1e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3alusiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» TMOIydaeT
NoApOOHYI0O  WHTEPIPETallMi0 B  COOTBETCTBUM C  OCHOBOIOJIArarOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3yNbTaToB OOyYeHUS] M TPeOOBAaHWK K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIIMH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaju3alus KOTOpoH oOecrneynBaeT
MOJIy4YeHHE TPEACTaBICHUSI O IUENAX, COACpKaHWHU, OOIIeH cTpaTeruu
oOy4eHUsl, BOCIIUTAHUS U Pa3BUTUS 00YUaAIOIINXCSI CPEACTBAMM MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAaHHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepuayia, KOJMYECTBEHHBIX U KAa4ECTBEHHBIX €T0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COACPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtaniii B (OpME E€IUHOT0 TOCYAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriyOJI€HHOTO U3YUEHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mperycMaTpUBaeT
pacmpesiefiecHie W CTPYKTYPHUPOBAaHHME €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAéT NPUMEPHOE pacHpeleieHUEe YYEeOHOro BPEMEHHU, PEKOMEHIYEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO IeJIe U 3a/lay U3y4YeHUs TpeIMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00Opa3oBaTENbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yue0OHO-TI0O3HABATENbHBIX JACMCTBUI  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHUs IIPEIMETA.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TmpeaelaMyd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUATHUBHOW COCTaBJISIOLIEH,
KOTOpasi JOJKHA OIpPENEesThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJsiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nuddepeHIUpoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOIiiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE YINIYOJEHHOIO U3Y4YEHHUS HalpaBlIeH Ha pealn3aluio
IMPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMsI B paMKax MW3Y4YEHHUs CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX M OpPraHU3ALMIX CPETHETr0o NMpodecCHOHANIbHOTIO
oOpa3zoBanus. B 93Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHs» OPUECHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuoHaIbHOTO oOpa3oBaHus. Hapsiay ¢ aTumMm,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS



U3ydeHue Impeamera «XUMHUS» OPHUEHTHPOBAHO TAaKKe Ha pELICHHE 3a]ay
BOCIIUTAHUS U COLIMAJIILHOTO Pa3BUTHS OOydaroluxcs, Ha (GOPMHPOBAHUE y HHX
OOIIEMHTEIIEKTYaJIbHBIX YMEHHUM, YMEHHM pallMoOHaNU3alui y4eOHOTO Tpyla |
OO0OOIIIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOIIMX  MEXKIUCIUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOJIEHHOTO H3y4YEHHS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznuuugx 0a30BOro M yriayoJaE€HHOTO
YpOBHEW U3yueHU MpeAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yUEHHs IpeaMera. JDTa CUCTEMa
3HAHWI MOJy4YaeT ONpeNeIEHHOE TEOPETUUYECKOE JOMOJHEHHE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJnEHHOM YpOBHE H3Yy4EHMs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTENIBHOIO YBEIMYEHUs O0bEMA 3HAHUH O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX MX COCIMHEHH HAa OCHOBE PACIIMPEHHUs U yriayOJeHus
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamMuKku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XHMHMYECKHUX  DJIEMEHTOB Oasupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanus. M3yuenue
TUMOB  peakuuil  JomnojHsAeTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHU 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoidl XMMHUU MNPU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COCJIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dPdeKTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIHii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHHE KypCOB XUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIUIsl KJIACCOB ONpeeIEHHOTO poduis (TJIaBHBIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep [ONOJHEHUH K OOIell cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro Mpoduiis 0oJbIIoe
3HaueHHUe OYyayT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeAMeTa B JAaHHOM Cllydyae akIeHT OyneT cielaH Ha OOIIHOCTb



METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HKE), 3aKOHBI COXPaHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, 3JEKTPOJIHM3a, IPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIACCOB XUMHKO-
Oouonornueckoro npoduist OONBLINKN yAENbHBIM Bec OyIeT MMETh OpraHHYecKas
xumusi. B aTOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTb it Oosee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJST, K MPUMEPY, TaKHue
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JUIOUABL, OCJIKH, YTIIEBOAbI, HYKIECHHOBBIC
KUCIOTHI U Apyrue. [Ipy 3TOM 3HaHUA O COCTaBe M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOW IS HM3Yy4YECHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB MTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HaHUU W3y4YeHHE MpenMera «XHUMHs» Ha yriyOJE€HHOM YpPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH MpeIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HayuHble TpenMeTb», «MaTemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydyenuun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaK Ha ypPOBHE OCHOBHOTO M CcpeAHero oOmero oopasoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIbHOCTH Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK M €€ BeAylled poid B O0eCredYeHHH
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpoOseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JaHUH HOBBIX MAaT€PHUAJIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
00eCrevYeHnn PalMOHaIBLHOTO MPUPOJIONOIL30BaHUsA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMX B OCHOBE XHMHUYECKOMN
COCTaBJISIIOLICH eCTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUM, 3aKOHOB U TE€OPUM XHWMHUH, COBPEMEHHBIX MPEACTABICHUU O



CTPOCHMM BEIIECTBA Ha Pa3HbIX YPOBHSIX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, ~ HaAMOJIEKYJSIDHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKaHHsI XUMUYECKUX peakuui, o
XMMHYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 0OLINX
HAYYHBIX MPUHIUIIAX XUMHUYECKOTO TPOU3BOICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN 71 OOBSICHEHUS
KITIIOYEBBIX MW U MPOOJEeM COBPEMEHHON XWMUH, IJISI OOBSICHEHUSA W
IPOTHO3UPOBAHMS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO MPUPOLY;
I'PaMOTHOI'O pPELIEHUs MPOOJIEM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHHUS,
aHaJIn3a U OLICHKH C TIO3ULMH 9KOJIOTrMYECKON O€30MMacHOCTH MOCIEICTBUI
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKa, CBA3AHHOU C
XUMHYECKMM  TPOW3BOJCTBOM, HCIOJB30BAaHHEM U  IEpepadOTKOU
BEILECTB;

yrayOJeHue  TpEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX Ji1 NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MHUPE
BEUIECTB U OOBACHEHUS XUMHYECKHX SBJICHUH, HMEIOLUIUX MECTO B
IpUPOJIE, B MPAKTUYECKOM JIEATEIBHOCTH U MOBCEAHEBHOMN )KU3HH.

B nnane pcaiM3anuu IMCPBOOUCPCAHBIX BOCIHHUTATCIIbHBIX W Pa3BHBAIOIINX

(GyHKIIUN 1IEJOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU

npeaMera «XuUMHS» Ha  YyIIyOJI€HHOM YpOBHE OCOOYI0  aKTyallbHOCTh

IPUOOPETAIOT TAKUE L€ U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B TO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0OJIACTU TEOPETHUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNM B XWUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHUIO U TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIHMTAaHWIO  HAa  OCHOBE  YCBOCHHUS
0O0IIEYEIIOBEYECKHUX IICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoOCTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBLHON U 00IEeCTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
310pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HAaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHUS,
pPa3BUTHE DKOJIOTHYECKOUN KYJIbTYpPhI, TPUOOPETEHUE OIBITA OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIIbHOCTH.



OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE cpeaHero obiiero odpaszoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeNi0).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

[IpenMer W 3HAaYEHHWE OPraHUYECKOM XHMMHUHU, MPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHMHEHHMIA.

DNEKTPOHHOE CTPOEHUE aroma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMa YIJIepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbINM). Tumbl NEpeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukaie, HykiIeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bBytiepoBa wu
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUEHHE TEOPUU CTPOCHUS
OpraHMYEeCKUX COequHEHUH. MoeKkyaspHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CrpykrypHble (OpMYJIBI  pa3lIMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIlIEHHAs,
ckenetHas. M3omepus. Buasl u3omepuu: CTPyKTypHas, NOPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o knaccupukamu oOpraHuyeckux BemiecTB. [loHaTtue o
dbynkunonaiasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHeHuid (IUPAC) u TpuBHasibHBIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMu OPraHWYeCKHX BEIIECTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(myaBrneHue, OOYTJWBAaHWE W TOPEHHE), KOHCTPYUPOBAHWUE MOJEICH MOJEKYI
OpraHMYECKUX BEILIECTB.

YriaeBoaopoasl.

Ankanbl. ["'oMosiorudeckuil psii ajikaHoB, oOiast popmysa, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, Sp°-



ruOpuan3aiys aTOMHBIX OpOuTanei yriaepoaa, c-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.

XHWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIUU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIUi PaAUKAIBHOIO 3aMEILCHMS.

Haxoxnenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHOCTH
CTPOCHHMSI M XHMHUYECKHX CBOMCTB MalbIX (LMKIOMNPOMAaH, LHUKJIOOyTaH) W
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CrocoOObl MOJyYEHUS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ alKEHOB, Sp*-
ruOpuau3anysl aTOMHBIX OpOWTaneld yriepoaa, - U m-cBI3u. CTpyKTypHass
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHS, 3AMEIICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJUMEpU3alUuud U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHs U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JUCHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Anxunbl. ['oMonoruueckuii psiji alKMHOB, 0011ast Gopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpHU3alnU, OKUCIeHNs. KUCIOTHBIE CBOKCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAbl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast opmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Ddusmyeckne CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a U €r0 FOMOJIOTOB: PEaKIMU 3aMelIeHHs] B OCH30JIbHOM KOJIBIIE U
YTJIEBOJLOPOJHOM pPaJuKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUJIbHBIX PAJUKAIOB, KapOOKCHIBLHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIBI, aTOMOB rajnoreHoB. OcoOGeHHOCTH



XUMUYECKUX CBOUCTB cTupota. [lomumepusanus ctuposna. CriocoObl OTydeHHS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Tpuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HedpTh u €€ mpoucxoxaeHue.
KamenHslif yroiib U npoAyKThl ero nepepadorku. CrocoOsl nepepaboTku HEPTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, X TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHUeCcKas CBSA3b MEXKAY PA3TUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOM3BOJHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TraJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa ménouyn. B3auMonencTBUE NUrajJOr€HAJIKaHOB C MarHUEM W IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSAX. Hcnons3oBanue
rajoreHNPOU3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3E
OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue (GU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
WOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kajihs, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBopoM okcuiaa cepedpa(l)), kauecTBeHHOEe OOHapyKEHHE
yIJIepola W BOJAOPOJA B OPraHUYECKUX BEIIECTBAX, MOJYYCHHE OSTUIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey,
oOpa3liaMy TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYJ
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucaopoacoaep:xammue opraHn4ecKue COeJUHHEHMS.

[IpenenbHbie OAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W JdTaHoda). ['oMonorumdeckuil psan, obmas Qopmyna, H30MepHs,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BoAOpOIHBIE CBA3M MEXAY MOJEKYJIaMU CIOUPTOB.
XUMHUUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS, JACTUApaTalllud, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrnocoObl MOMy4YeHUs W TMPUMEHEHHUE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusuueckue u
XMMHUYECKUE CBOMCTBA: pEAKIUM 3aMENICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHCIOTAaMU, KayeCTBEHHAas peaklusi Ha MHOTOATOMHBIE



cnuptel. [IpencraBieHne o MexaHU3Me pPEAKIMN HYKICO(PHUILHOTO 3aMellleHusl.
HeiictBue Ha opraHu3m 4enoBeka. CrnocoObl TOMy4YeHUS] W [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenzonpHOTO siapa. dusmueckue cBoicTBa (Penona. OcCoOEHHOCTH XUMHUYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHus: U mpuMeHenue gperomna. GeHonpopmaabaeTuaHas CMOJIA.

KapOoHWIbHBIE COETMHEHHS] — ATIbJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMOJIOTHYECKUE Psilibl alIbJETUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKIaTypa. Du3nMueckue CBOWCTBA aNbAETUIOB U
KETOHOB. XMMHYECKHME  CBOMCTBA  QJIBJIETMAOB U  KETOHOB:  pPEAKLUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIIMH Ha aJIbJIETUIBI.
CriocoObl IOJTy4EeHHS U IPUMEHEHHE albJETHJI0B U KETOHOB.

OAHOOCHOBHBIE TpeAEbHbIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIatypa. @u3nueckre CBOMCTBa
OJTHOOCHOBHBIX IpEJIEIbHBIX KapOOHOBBIX KHUCIOT. BomOpoAHbBIE CBSI3U MEXAY
MOJIEKYJIaMHU KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHON KHUCHOTHL. [loHATHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CT€apUHOBas, MNaJbMUTHHOBAsA, OJEHHOBAas, JUHO.EBAS,
JIUHONEeH08as KUCIOThl. CriocoObl MOTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUsS H
HOMEHKJIaTypa. DPuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nvecKkue 1 XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIJION U 11enoYHou cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HEIPENENIbHBIX )KUPHBIX KUCIIOT. JKHUpBI B IpHUpoIE.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AeiCTBUE.

OOwas xapakTepucThka yriaeBoaoB. Kinaccudukanus yrieBoaoB (MOHO-, JH-
U rnonucaxapuisl). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE U MOJOYHOKUCTIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuasl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIIMe U HEBOCCTAHABIMBAOIIME AMcaxapuabl. [ uaponus



nucaxapunoB. Haxoxnenne B mpupone u npumenenue. Ilomucaxapuasl: Kpaxmail,
INIMKOTEH M Leiunoo3a. CTpoeHHMe MakpOMOJIEKYJl Kpaxmasia, TJIMKOreHa |
LEJUTIONIo3bl.  PU3NYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIN3, KaYECTBEHHAs peakuus C HOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3BbI: TUIPOIN3, MOTyYeHHEe >PHUpPOB eToa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIHN MIENK).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M HUX IPEBPALLICHUM:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHMCJICHUE 3THUJIOBOTO CIIMPTA B &JIBJIETUJ HA PACKaJIEHHOM MEIHON IIPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTa JUXPOMATOM Kajusl (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMAaTEPHUAIIOB), KAue€CTBEHHBIE pEaKUUU Ha albJerujipl (C THAPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakuus ramiIepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pPacTBOpa YKCYCHOW KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIOKO3bl ¢ ruapokcuaoMm meau(Il), B3aumoneiicTBue
KpaxMaJila ¢ MOJIOM, PEUICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CnupTel u
¢deHnomnb», «KapboHoBbie kKUCTOTHI. ClI0KHBIE 3()UPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kiaccudukanus aMHHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHbBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30Mepusi, HOMEHKIATypa U (pU3HYECKUE
CBOMCTBAa. XMMHUYECKOE CBOMCTBAa anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMW.
Conu aJIKMIIaMMOHHSL.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomarudeckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIusSHUE Tyl aTOMOB B MOJeKyje aHuiuHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
MOJIyYeHUs] M NpUMEHEeHHe anudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA U3
HUTPOOEH30a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAenbHbIE IPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, aJaHuH. @U3WYecKue CBOMCTBA  AMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHM, peakuusi MOJMKOHACHCAllUU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HaueHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIMU3, JACHATypalus,
KaueCTBEHHbIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHUN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NpH HArpeBaHHM, I[BETHBIC



peakiuu Ha O€NKHW, pelIeHHWE OKCIePUMEHTAIbHBIX 3aJad 10 TeMaM
«A3oTcofepkallue ~ opraHuyeckue — coeauHeHus’» U «Pacmo3zHaBaHue
OpPraHUYECKUX COCAUHEHUMY.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AIMU, CPEIHSIS MOJEKYJspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALINS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, TOJUIPOIIUIIEH,
MOJIMBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
NoJIMATUIICHTEpePTaat). Y THiIM3aus U nepepadoTka IiacTuka.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, N30MIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIONOK, MIEPCTh, MIETK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
KaydyyKOB, pEIICHUE HJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxnenue MonekyIsipHOH (OpMyJbl OPraHMYECKOTO0 COCIMHEHHS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPraHUYECKOrO COCAMHECHHS 1o Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHUYECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB WJIM CIIOCOOOB
MOJIYYEHHUsI, OMpeJelieHue JO0JU BbIXOJAa MPOAYKTAa PEAKIMH OT TEOPETHUYECKU
BO3MOHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€H MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK M TIOHATUH, TPUHATBIX B OTIACIBHBIX MpEAMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



®usuka: Marepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIa,
JHEPreTUYECKUN ypOBEHb, BEILIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEJIMYMHBI, €AMHUIBI U3MEPEHUs, CKOPOCThb, IHEPIHs,
macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepoTpodHBI THUN MHTAaHUA, OpOKEHUE,
dboTtocuHTe3, nbIXaHUE, OEJKH, YIJIEBOABI, >KUPBI, HYKJICHHOBBIE KHCIIOTHI,
(bepMeHTHI.

['eorpadus: mone3Hpie UCKOMAaEMbIe, TOILIUBO.

TexHonorus: MNUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIHHOTO IHTAHUS,
MOIOIIIUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUYECKUW 3nemeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKX 3JI€MEHTOB (s-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB TI0 AaTOMHBIM — OpPOHUTAJISM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOrO—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIIEKTPOOTPHUIIATEIILHOCTb.

[Iepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepUOINYECKOTO 3aKoHA U llepronnueckoil cucTembl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM MW NOepuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa [[.M. Menneneena.

XuMHUeCcKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIN. DHEPrus U JauHa cBs3U. [1oJsipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cBsA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).



[IpencraBiieHre 0 KOMIUIEKCHBIX coenHEeHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILJIEKCOOOpa3oBareb, JHUraHlbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUN.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHeix cucremMax. VictunHbie pacTBopsl. lIpeacrasinenue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIICHTPAIIUA PaCTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIIEHTpauus. HaceileHHbie u
HEHACBIIIEHHBIE PACTBOPBI, paCTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATILHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPTraHUYECKUX BEIIECTB.

Knaccudukanusa XUMHYECKUX pEeakUuii B HEOPraHWYECKOM M OpraHUYeCcKOM
XAMHUHU. 3aKOH COXPAHECHUSI MACChl BEUIECTB; 3aKOH COXPAHCHUS W NPEBPALICHUA
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 23 (HEKThl XUMUYECKUX PEaKIUU.
TepMoxuMuYeCKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiny, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peakiuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XuMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHUECHTPAIIMN BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun Jle [laTense.

Onektponutuyeckass aucconuanuss. CuibHblE W CIaOble 3JIEKTPOJIMTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienoyHas. Bomopoansiii mokaszarens (pH) pactBopa. ['maponus coneit. Peakiun
MOHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEepOKCUZa BOAOPOJAAa B TMPUCYTCTBUM KaTajlW3aToOpa, MOJEIH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeiesieHHe
Cpeapl PacTBOPOB C IMMOMOIIBID WHIAWKATOPOB, HU3YUYEHUE BIIMSHUS PA3IMYHBIX
(akTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckass xumusi.

[Tonoxenne HemeraiwuioB B llepuogumueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3nuecKue



CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHUSI HEMETAIIOB (HAa MPUMEPE KUCIOPOJA, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, guznueckue M XUMUYECKHE CBOWMCTBA: PEaKLUU C
METallaMM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOMCTBA. [ HIpuibL
TonIMBHBIE ATIEMEHTHI.

["amorensl. Haxoxxaenue B mpupone, CrocoObl MONydeHHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpoAbl. BaxkHelme KUCIOpoACcoIepKallne
COEJIMHEHHU TrajnoreHoB. JlabopaTopHble W IPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rasioreHoB. [I[ppuMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M NPOMBIIIJIEHHBIE CIIOCOOBI MOIYYECHUS
kuciopona. Ouznyeckue U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MONy4eHUs, (U3UUECKue u
xumuueckue cBoiictBa. CepoBogopona, cyiabduasl. Oxcun cepsi(IV), oxcun
ceprl(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KHUCIIOTHL. [IpuMeHeHue cepsl U €€ COeTNHEHNN.

A3zor. Haxoxnenue B Tmpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHneHue azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONydeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. [lpumenenue ¢ocpopa u ero coeauneHuil. DocpopHbie
ynoOpeHus.

Yrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE  MOJIU(DHUKAIUY.
duznyeckne W XUMHYECKHE CBOMCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroib, ancopOuus. DynnepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHre MpOCTHIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEMHECHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NYECKHE U
xuMuueckue cpoiictBa. Oxcuna kpeMuusi(IV), KkpeMHHeEBas KHUCIIOTa, CHUJIMKATHI.
[IpumeHeHue KpeMHUs U ero coequHeHnil. CTeKs0, ero NoJy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckor CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢bu3nyeckue cBolcTBa MeTauioB. [IpuMeHeHHe MeTaioB B OBITY M TEXHHKE.
CmuiaBel METANIOB.



DNEeKTPOXUMHUUYECKUNH psAn  HampspDkeHuid metauioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, NUPOMETAJLTYPIUS,
anekTpoMetaiutyprusi. [lonarue o xoppo3uu MeramwioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

OOmas xapakrepuctuka MeTtamioB [A-rpynnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOoB. Harpuiti u kamuii: mnonyuyeHue, (¢(UMYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

OOmas xapakrepuctuka MetaioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KaJlblMii: moiydeHue, ¢GU3HUecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE INPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHuid. AMdoTepHble CBOWCTBAa OKCHIA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeETauioB NoO004HbIX noarpynn (b-rpymnm)
[leproauyeckor CUCTEMBI XUMUYECKUX HIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKcuasl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U auxpomaTsl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyueHnne u npuMeHeHne xpoma.

Ou3nyecKne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEIWHCHUU.
Baxwnelimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckrue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHuii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [Tonyuenne u npuMeHeHue xemne3a
U €ro CIUIaBOB.

DOU3NYECKUE U XUMUYECKUE CBOMCTBA MU U €€ coennHeHuu. [loyuenue u
IIPUMEHEHUE MEJIU U €€ COSTUHEHH.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa U THIPOKCH/IA [INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMenenune
IUHKA U €r0 COeIUHCHUH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
u3ydyeHrue o0OpasloB HEMETaJUIOB, TOpeHHue cepbl, docdopa, xkene3a, MarHus B
KHUCIIOPOZAE, H3y4YeHHE KOJUIeKIMH «Mertajuibl M CIUIaBbD), B3aMMOJEUCTBHE
HIEJIOYHBIX M IIETOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICMCTBUE LIMHKA M jKejie3a C pacTBOpaMU KHCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
U KaTUOHBbI METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeEMaM



«Tanorensr», «Cepa u e€ coemuHeHUs», «A30T U (hochop W MX COCTUHEHUSY,
«Mertasibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS ueioBedecTBa. [lonsTue
O Hay4YHBIX MeETOAAaxX IIO3HAHUS M METOJMOJOTMHA HAY4YHOIO HCCIIEIOBAHUS.
Hay4Hble TpUHIMITEI OPraHU3aluu XUMUYECKOTO TPOU3BOACTBA. [[poMbIIIIEHHBIE
CHOCOOBI MOTYYSHHs BaXKHEHIIIMX BEIIECTB (HA MpUMeEpEe MPOU3BOJICTBA aMMHAKa,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIuIeHHBIE CITOCOOBI MOIYYEHUS] METAJUIOB U
CIUIaBOB. XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH CpPENbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacCHOCTH.

Xumuss ¥ 3I0pOBbE UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIOJIb30BaHMs JICKAPCTBEHHBIX MpenapaToB. Posib XuMuu B pa3BUTUHN METULIMHEI.

XuMus TUIIYA: OCHOBHBIE KOMIIOHEHTBI, MUILEBbIE N00aBKU. Pojib xuMuu B
oOecIieueHUH IMUIIEBOI OE€30IIaCHOCTH.

KocMmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCMOJIb30BaHUsl MpEenaparoB OBITOBOW XWMHUHU B TIOBCEIHEBHOU
YKU3HU.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOH).

XuMus B CEILCKOM X03gicTBe. OpraHndeckre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMEHHBIE KOHCTPYKLIMOHHBIE MAaTE€pUalibl, KPACKH, CTEKJIO, KEPAMHUKA.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHble 3anaumn.

Pacuétei: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIeCTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIUH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) IMPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET MpUMecH, Macchl (00BEMA, KOJMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PacTBOPEHHOTO BENIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpPAIIMM BEUIECTBA B PACTBOpE, MTOJM BbIXOJA IMPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  WU3ydyeHWH oOmed u
HEOPraHUYECKOM XMMHM B 11 Kitacce OCyIIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, TPUHATHIX B OTACJIBHBIX
MpEAMETax €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OO1ue ecTecCTBEHHO-HAYYHBIE IOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CHHTE3, KJIacCHU(HUKaIUs, ePUOAUIHOCTb, HAOIIOEHHE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJIE]Ih, MOJICITUPOBAHUE.

®duszuka: Marepusi, MHKPOMHpP, MaKpOMHp, aTOM, OJJCKTPOH, TPOTOH,
HEUTPOH, MOH, U30TOIIbI, PATUOAKTUBHOCTh, MOJICKYJIA, SHEPTETHYECKUI YPOBEHb,
BEILIECTBO, TEIO, OOBEM, arperaTHOE COCTOSIHUE BEIECTBAa, WJCAJIbHBIA ras,
(du3nvecKre BEIMYNHBI, SMHUALIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHus3M, 3KOcCUCTeMa, onocdepa, MeTadom3M, MaKpo-
¥ MHKPODJIEMEHTBI, OCJIKHU, KUPBI, YTIIEBOIbI, HYKJICHHOBBIC KHCIOTHI, (DepMEHTHI,
TOPMOHBI, KPyTOBOPOT BEIIECTB U TIOTOK YHEPTHH B SKOCUCTEMAX.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHONOTHSI: XUMHUYECKasi TMPOMBIIIJICHHOCTh, METAJUTypPIHsl, CTPOUTEIbHBIC
MaTepuaibl, CEITbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUIIEBAsI MPOMBIILIICHHOCTS,
dbapmaneBTHuecKas MPOMBINIJICHHOCTD, MIPOU3BOJICTBO KOCMETUYECKHX
IpenaparoB, MPOU3BOACTBO KOHCTPYKLIMOHHBIX MAaTepUANIOB, DJIEKTPOHHAS
IPOMBIIIICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeaAMeTa «XHUMHS» Ha YpPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIICICHBI CIICAYIONIME COCTABISIONIAC: OCO3HAHHE
OOyJaromMUMHUC POCCUMCKOM TPaKJaHCKOM MJICHTUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH U CaMOOTIPE/ICTICHUI0; HAIMYME MOTHUBAITUU K
0Oy4YeHHI0; TOTOBHOCTH M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMH M HOpPMaMU TIOBEJEHHUs; HaJIU4ue
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1€ U CTPOUTH
’KM3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMETa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIBITa II03HABATEILHOM M TPAKTUYECKOW JIESATEIHLHOCTH
oOydJaromuxcs B MPOIIeCCe peain3aliii 00pa30BaTeIbHON eI TCIIBHOCTH.

JIM4HOCTHBIE pe3yJIbTaThl OCBOCHUSA IpeaMeTa «XHUMUS» OTPa)xaroT
c(hOpPMHUPOBAHHOCTh OIIBITA II03HABATEILHOM M TPAKTUYECKOW JESATEIHbHOCTH
oOyyJarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCJIC B YACTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYITMOHHBIX TIPaB U 00S3aHHOCTEH,
YBOKEHUSI K 3aKOHY W IIPABOIOPSJIKY;

MPEJICTABJACHUS O COIMAJIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX M MO3HABATENBHBIX 3a/1a4, BBIMOJHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh M NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apTYMEHTBI IPYTUX IIPH aHAJIU3€ PA3IMYHBIX BUJIOB YUCOHOM IEITCIHHOCTH;

2) IaTPUOTUYECKOI0 BOCIIMTAHUS

[EHHOCTHOTO OTHOILIEHUS K HWCTOPUYECKOMY M HAaydYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOIIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUS XHWMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPE3yibTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/1a YYEHBIX U PAKTUKOB;



UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanu3e WHQOpMaAILMU O MEPEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJCHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MO3UIIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHMS MOCIIECTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOoro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY M
NICUXUYECKOMY 3/I0POBBIO;

COOJIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi C BeHIeCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
NEATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PELUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECcCUuil pa3IudyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;



MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX TPOOJIEeM, BIUSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUUAIBHOW CPEIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHs] BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN  OKPYKaKOIIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC KOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHHMKATHUBHOM M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUsl CHeUUPUKH XUMHM KaK HayKd, OCO3HaHusi €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBlIeHusT 00 OKPY)KAIOIIEM MUpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOW 3HAYMMOCTHM XMMHHM JJII  COBPEMEHHOU
UUBUJIM3AIUA: B €€ TYMAaHHCTUYECKOW HAIpPaBJICHHOCTA W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUabHOM KyJIbTYpbl, B PEIICHUU TJIOO0ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeueHnn
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YJieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPY>KAIOIIET0 MHUpa U
MIPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeNlaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHWYECKUE 3HAHUS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKOM NEATEIbHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTSAMH;

MHTEpeca K 0OCOOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHbIe Pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XMMHH Ha YPOBHE
CpeaHero oo1Iero 0opa3oBaHus BKIIFOYAIOT:

3HAYMUMEIE IS dhopmMupoBaHUsI MHUPOBO33PEHUS oOyyJarommxcs
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
MpoIIecc, CUCTeMa, HayIHBIA (haKT, MPUHITUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeOopusl, UCCe0BaHNe, HaOJI0ICHUE, M3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHBIC yueOHBIC NEUCTBUS (TI03HABATEIbHBIC, KOMMYHHKATHBHEIE,
peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PAMOTHOCTH M COLIMAIBHOM KOMITETCHITMN 00yJaroImnXcs;

CIIOCOOHOCTH oOyyJarommuxcs HCITOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS W yYHHBEPCAIbHBIE y4YcOHBIC
JICUCTBHS B MO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeaMeTHbIE PE3yIbTaThl OTPAXKalOT OBJIAJICHUE YHUBEPCAITHHBIMHU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA W  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune JaecTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEIILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIsd KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;



YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (UHIYKTUBHBIC, [EIyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUU CHUMBOJIUYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIILHBIC TIPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MBbIX BEIIECTB U XUMUUYECKUX PEAKIIHAMN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEHIECTB M XUMHUYECKHUX
peaKkuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENTbHO C(OPMYyIHpPOBAaHHBIE BOIPOCHl B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
polecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESATETbHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IUYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (HAy4dHO-
NOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCpKaHUs, CIIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTS;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMALUM, HEOOXOAUMOW Uil BBIMOJHEHHMS Y4YEOHBIX 3aaad
OIPEIIECIIEHHOTO TUTIA;

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TMpEACTABICHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHPOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKUC CPCACTBA HATJIAAHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/IaeMOM TEMBI B XO/I€ TUAJIOTA /WU
JMCKYCCHUH, BBICKa3bIBaTh UJI€U, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYNIATh C NPE3EHTAUMEN pe3yJbTaTOB I1I03HABATEIBHOW JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUYECKOU PabOThl MO HUCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pealn3aluyd yueOHOro NpoeKTa, U (popMyJIUpOBATH BHIBOAbBI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUHN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBINIOJIHEHUH YYEOHBIX U HCCJIENOBATENbCKUX 3a7ad, BbIOMpaTh HauoOoJee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATBI

[TpenmMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbI IO XUMUU Ha yriyOJIEHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAOT CHEIU(PUICCKUC
JUIs yaeOHOTo npeaMeTa «XUMHUs HaydyHbIe 3HAHUSA, YMEHUS U CLIOCOOBI 1eWCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMUYHBIX YUEOHBIX



CUTyalusiX, a TAKIKC B PCAJIbHBIX JKU3HCHHBIX CUTyallUAX, CBA3dHHBIX C xumuei. B
nporpamMme IO XHMMHHM IPCAMCTHBIC PE3YILTAThI IIPCACTABIICHBI I10 TIoAaaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHbIle pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

c(OpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHH OpPraHUYeCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJii B 00OECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBONM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUH HOBBIX MaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUn PalMOHAIIBHOTO
MPUPOOIOIH30BaHUs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KYyJIbTYpbI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBbBIO U IPUPOJIHOU CPEAE;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUN DJIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOC
COCTOSIHUSI aToMa, TuOpuau3alusi aTOMHBIX OpOuTalield, WOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD, CTENIEHb OKUCJIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00BEM, YTIIEPOHBIN CKeNeT, (GYHKIIMOHATbHAS
rpynmna, pagukai, CTpyKTypHble GopMmynsl (pa3BEpHYTHIC, COKpallIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKasl), H30MEpbl, TOMOJIOTUYECKUN PsJ, TOMOJIOTH, YTJIEBOIOPOIbI,
KUCJIOPOJI- U a30TCOJICPKAIINE OPraHUYECKUE COEOUHEHUS, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKk0OH COXpaHEHUSI MACcChl BEIIECTB, 3aKOH COXPAHEHUS
W TpEBpall€HUs OHHEPruu TMpPHU XUMHUYECKUX PpEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICXKAIIHE B OCHOBE
MOHUMAHUSI TPUUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEJICTABICHUS
O MEXaHM3MaX XHMHUYECKHX pPEakKlUil, TEPMOJUHAMHYECKUX M KHHETHUECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTsl I u Il pona);
(haKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCITOJIb30BAHUU BAXKHEWINIMX OPTraHUYECKUX BEIIECTB B OBITY W MPAKTHUECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  OPUHIMIAX  XUMHYECKOTO
MIPOU3BO/JICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, EPEePadOTKU HEPTH);



c(hOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOLIME IOHATHS MHPH
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEIUHEHHI;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

WCIIOJIb30BaTh XUMHUUYECKYI0O CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX B CKEJIETHBIX) (hOPMYJT OpraHUIECKHIX
BEILECTB;

COCTaBJISAITh YPAaBHEHHS] XUMHUYECKUX PEAKIM U PaCKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

W3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATh MPUHAIC)KHOCTh M3YYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUIO K OIpPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHUM, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS NJISI OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIEeCTB (ITHIICH, alleTHJICH, TOJIYOJ, TJIUIEPHUH,
ATUJICHTJIMKOIb, (EeHoJ, (opManbAeTul, areTalbleruja, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTHHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MaJbTo3a, (PpyKTO3a, aHWINH, TUBHUHHUII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XWMHUYECKOW CBS3U B
OPraHUYECKUX COCIMHECHMSX (KOBAJICHTHAasT M WOHHAs CBsI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaThb  COCTaB, CTPOECHHUE,
bu3nUecKkue M XUMHUYECKHE CBOWCTBA TUIUYHBIX MPEICTABUTENICH pPa3THMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKWHOB, apPOMATHYECKUX VYTJIEBOJIOPOJIOB, CIUPTOB, AQJIbJAETHU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MMPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUIN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yrieBOAOB (MOHO-, AM- U TOJIUCAXAPHUIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEAKIH C KCIOJB30BAHUEM CTPYKTYPHBIX

popmy;



c(hOPMHPOBAHHOCTh, YMEHHS TOATBEPXKIAaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KpPaTHOCTH M THUIIa KOBAJIEHTHOMU CBSI3U (G- U -CBSI3M), B3AUMHOIO BIIUSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpPMHPOBAHHOCTh YMCHHS XapaKTePU30BaTh UCTOYHHUKH YTJIEBOIOPOIHOTO
Coipbsi (He(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMATHU3aIINIO, BBISABICHUE MPUYMHHO-CJICACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTh YMEHMI: BBISBIISITH B3AaUMOCBSI3b XUMHUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO TOHMMAHHUSl CYIIHOCTH MaTe€pUAIbHOTO €JIMHCTBA MHUPA,
UCII0JIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHWYECKONM XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHMI: MPOBOJUTH PACUETHl MO XUMHUYECKUM
dbopmylilaM U ypaBHEHUSIM XUMUUYECKUX PEAKIHUM C UCMOIb30BaHUEM (PU3MUECKUX
BeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XMUMUYECKOU
dbopMysIbl BEIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH T'a3000Pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  IMOCHEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEeJIOBEKa, CBSI3aHHOW ¢ MepepadoTKOU
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PELICHUM
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIIIEBOJAOPOJOB pA3IMYHBIX KIACCOB U
KHUCJIOPOJICOJICPKAITUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 1O PAcCMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
O0e3omacHoro oOpalieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCJEAOBAHMS, TNPEICTABIATH B paslIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;



c(OpPMUPOBAHHOCTH YMEHHIA:

cOOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecO00pa3HOro MoBeNeHUsI B OBbITY U
TPYIOBOU JEATEIBHOCTH B ILEJNSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MPUPOIHOM CPEIBI U IOCTUKEHHS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HABATh OIACHOCTh TOKCHUYECKOTO JACHUCTBUSA HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBaTh 1EJIECO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHHUS COOTHOIICHUS PUCK-TIOJIb3a;

c(hOpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIATHh II€JICHANPABICHHbBIN TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi uHpopManuu, IHTepHeT U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMUUYECKYI0 MH(pOpMaIIUIO, iepepadaThiBaTh €€ U UCIOJIb30BATh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHO 3a/1auei.

11 KUIIACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMUSD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBIICHUM NPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBON
0€30MMacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHAIOB, HOBBIX
HMCTOYHUKOB DHEPruHU, B OOECIEUCHUH PAllMOHAJILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMHUpOBaHUNM MHUPOBO33PEHHUS W OOIIel KyJbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUSI K CBOEMY 3JI0POBBIO W TMPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAaHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralolIMe TMOHATHUS — XUMHYECKHM DJJIEMEHT, aToM, SJIpO aroMa,
W30TOIIbI, 3JICKTPOHHAs1 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOMTAIH, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTb, CTENEHb  OKHUCJICHHS,
XUMHUYECKasi CBs3b (KOBaJEHTHAs, HWOHHAsA, METAJUIMYECKAs,, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, 3JIEKTPOJIUTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJUTHUYECKAs JUCCOLMALNSA, CTENEHb JUCCOLIMALINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEb, TEIJIOBOH AddekT
XMMHUYECKON PEaKINU, CKOPOCTh XUMUYECKON pEeaKIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJMUTHUYECKON TUCCOIUAIMM, TEPUOIUUYCCKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILECHUS] SHEPTUU NPU XMMHUYECKUX PEAKIHUSIX, 3aKOH MOCTOSHCTBA COCTaBa



BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJWYECKHH SI3bIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUs, JEKallMe B OCHOBE IOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMCHHBIC
MPEACTABICHUS] O CTPOCHUU BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJIIDHOM H
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEACTABICHHUS O MEXaHU3Max XHUMHYECKUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHYECKMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, 0 XMMHUYECKOM PaBHOBECUM, PACTBOPAX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOTUYECKUE CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIIMX HEOPTraHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  4eJoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
MIPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHHWI: BBISBISATH XapaKTE€pPHbIE MPU3HAKU IMOHSATHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NOHATHA IPHU
ONMHMCAHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUN;

c()OPMHPOBAHHOCTh YMEHHMS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs (GOpMyJl BEUIECTB M  YPaBHEHHMM XUMHUYECKHUX  pEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKON CBSI3U (KOBAJIEHTHAs,
WOHHAs, METaJuInYecKas, BOJOpPOAHAs), THUI KPHUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKr, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMI:  KiIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA [0 UX COCTaBY, XUMHUYECKHUE PEAKI[UU 0 PA3IMYHBIM MPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHIO KaTalau3aTropa u
JIPYTHE); CAMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHHSI PACKPBIBATh CMBICI MEPHOJNYECKOro 3akoHa /.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHX DJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
Ilepunognueckonn  cucrembl  J[.MI.  MenneneeBa,  HCHOJNB3ys  INOHATHSA
«IHEPTreTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE MOJYPOBHU», «S-, P-, d-aTOMHbIC



opouTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsl [, .
MeHieneeBa, BaJI€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JIOYECK;

cOpMUPOBAHHOCTh YMEHUN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJATBEPKIAThH
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPTraHWYECKMMH BELIECTBAMHU C
MTOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIL;

cOPMHPOBAHHOCTh yYMEHHUS PACKPhIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX PEAKUUN; peakuuidl HMOHHOTO OOMEHa IyTEM COCTaBJICHHWS MX MOJIHBIX M
COKpPAalIEHHBIX  MOHHBIX  yPaBHEHHW;  pEakUUd  TUAPOJIN3a;  pEaKUuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IMHKA U aTFOMUHUS );

C()OPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEaKUUN C YY4ETOM HMX DSHEPreTUYECKUX XapaKTEPUCTHK, XapakTep
U3MEHEHUsS] CKOPOCTM XHMMHYECKOM PpEAaKUHUH B 3aBUCUMOCTH OT Pa3IM4HBIX
($akTOpOB, a TAaKKE XapaKTep CMEIEHUS XUMHUUECKOIO PaBHOBECHSI 0] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXKalye B OCHOBE IPOMBINUIEHHOTO IOJIYYEHHsS CEPHOM KHCIJIOTBHI, aMMHaKa,
oOlMe HayyHble MPUHLMINBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
IPUMEHEHUs HEOPraHMYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3peHMs COOTHOILEHUS PUCK-TI0JIb34,

C()OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUI O MeETOoJax Hay4YHOTo
NO3HAHUS SIBJICHUHW NOpUpPOIbl — HAOJIOJEHUE, W3MEpEHUe, MOJEIIMPOBAaHNUE,
HKCIIEPUMEHT (peasibHbI U MBICJIECHHBIN ), UCIIOIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHHUSI IPUMEHSATD 3TH 3HAHUS NPU IKCIIEPUMEHTAIBHOM HCCIIEIOBAHUYU BELIECTB
U 11 OOBSICHEHUS XHMHUYECKUX SBJICHHUH, HMEKIIUX MECTO B TMPUPOJE,
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKA U B IIOBCETHEBHOM JKU3HH,

Cc(OPMUPOBAHHOCTh YMEHHUS BBISBIISITH B3aMMOCBS3b XUMHUYECKHX 3HAHUM C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0jiee OCO3HAHHOTO TOHUMaHUS MaTepUaIbHOIO €UHCTBA MUPA;

c(OPMHPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATHM «MaccoBasi TOJS BELIECTBA B PACTBOPE» U «MOJISIPHAsA KOHLICHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OJHOTO W3 yYaCTBYIOIIMX B PEaKIUU BEIIECTB; TEIUIOBOTO d(ddekTta
peaKkuy; 3HA4YEHUs BOJOPOAHOIO I0KAa3aTellsi pacTBOPOB KHUCIOT M IIEIOYEU ¢



W3BECTHOM CTENEHBIO JUCCOIMAIMK, MacChl (00BbEMa, KOJIMUYECTBAa BEIIECTBA)
MPOAYKTA PEAKIIMH, €CIM OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUJIE PacTBOpa C
onpeIeIEHHOM MacCOBOM J10JI€H pacTBOPEHHOTO BEIECTBA WIJIM JIaHO B M30OBITKE
(uMeeT MpUMECH); MOJM BBIXOJA NPOJAYKTAa PEaKIHH; OOBEMHBIX OTHOIICHUM
ras3os;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEILHO IUJIAHUPOBATh W TMPOBOJIHTH
XUMUYECKUNA  J3KCIEPUMEHT  (IIPOBEACHHME  pPEaKkuMid  HOHHOro  OOMEHa,
MOATBEPAKACHNUE KAUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEICICHUE
Cpeabl pPacTBOPOB BEIIECTB C TMOMOIIbI0O HWHIWKATOPOB, H3YYEHUE BIIUSAHUSA
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIICHHE
AKCIIEPUMEHTAJIbHBIX 3afa4 1o TemaM «Mertae»y u  «Hemeramis»y) ¢
cOOJII0IeHNEM TpaBUiI 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATH B
paznuuHOi (opMe pe3yNbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OIEHUBATh X
JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOTIOATh MPaBHIIA TIOJIH30BAHUS XUMHUUYECKOM
MoCyIol M JabopaTOpHBIM O00OpyJOBaHHWEM, OOpallleHHus C BelIeCTBAMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHHUIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, HJKOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOEro 3J0POBbs, OKPYXKAIOIIEH MPUPOTHOU
cCpeabl U JOCTHXEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JCUCTBUSI HA YKMBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEIECTB, MOHMMasA cMbIci nokazarens [1K;

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIICCTBIATh IICICHANIPABICHHBIA ITOMCK
XUMHUYECKON HH(POpMAIIMK B Pa3IMUYHBIX UCTOYHUKAX (HayyHas M yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MaccoBor nHpopManuu, UHTEpHET U ApyTrHe), KPUTHIECKU
aHaJM3UPOBATh XUMUUYECKYIO0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOM y4eOHOH 3a/1auei.
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Bcero oOpa3oBaTe/ibHbIE
/ NPOrpaMmel e padoThl e padoThlI
pecypcsl
n
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aToma.
ITepuoanueckuit
3aKOH U
1.1 | Ilepuomuueckas 9
CHUCTEMa XMMUYECKUX
sneMeHToB [. W.
MenneneeBa
CrpoeHue BenecTna.
1.2 | MHoroob6pazue 11 1
BEILIECTB
XuMU4YecKue
1.3 19 1 3
peakuuu
Hroro o pasneny 39

Pa3nes 2. Heoprannueckasi XuMust

2.1 | Hewmerammsl 31 1
2.2 | Meramtsl 23 1
Hroro no paszneny 54




Pa3zgen 3. XuMus 1 ';KU3HL

MeTtonapl mo3Hanus B

3.1 | xumuu. XuMus u 9
KU3Hb
Wroro no pazueny 9
OBUIEE KOJIMYECTBO
YACOBIIO 102

I[TPOT'PAMME







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoumnuectBo yacos
DJIEeKTPOHHbIE

n ova ypoka Boe Kontpoas | IlpakTuuec fl[:;?eﬂ uugposbie
/ HbIE KHe odpa3oBaTeib
n ro padoThI padoThI o HbIe pecypchbl

IIpeamer u 3HaueHue

OpraHM4YeCKON XUMHH,

IIPE/ICTAaBICHUE O 1 04.09.20

MHOT000pa3uH OpPraHnIeCKUX 23

COCTUHEHUN

DNEKTPOHHOE CTPOCHUE aToMa

yriaeponaa (0OCHOBHOE U

BO30YKIEHHOE COCTOSTHUS). 1 06.09.20

BaneHnTHbIE BOBMOXHOCTH 23

aToMa yriepoja

Xumuyeckas CBsI3b B

OpPTaHHYECKUX COCAMHCHHUSX.

MexaHU3MBI 00pa30BaHMSI 1 06.09.20

KOBAJICHTHOM CBSI3HU, CIIOCOOBI 23

pa3pbiBa CBs3ei




Teopus crpoeHus

OpPraHUYECKUX COCTMHCHUN A. 11.09.20
M. bytieposa 23
Buner uzomepun: CTpykTypHasi,
MIPOCTPAHCTBEHHAS.
DOnekTpoHHBIC 3P PEKTH B 13.09.20
MOJICKYJIaX OpPTraHUYECKUX 23
COCTUHEHUN
[Ipencrasnenue o
Kiaccu(UKanuu u
cUCTeMaTh4ecKas 13.09.20
nomenknarypa (IUPAC) 23
OpPTraHUYECKUX BEIICCTB
Knaccudukanus peaxiuii B

N 18.09.20
OpPraHUYECKON XUMUU 23
CI/ICTevMaTI/BaI_II/I}I 1 0000111eHIE 90.09.20
3HAHUU TIO TeMe 23
AJIKaHBI: TOMOJIOTHUECKUN PsII,
oOrmrast popmymna, HOMEHKIATypa
Y U30MepHs, FJEKTPOHHOE U 20.09.20
IIPOCTPAHCTBEHHOE CTPOEHUE 23

MOJIEKY




dusznyeckne ¥ XUMHUUECKHE

. 25.09.20
CBOWCTBA aJIKAaHOB
23
Haxoxnenue ankaHoB B
npupoje. CriocoObl moydeHus 27.09.20
Y IPUMECHEHUE aJIKAaHOB 23
[{ukmoankaHbl: 00IIast
(dhopMyIia, HOMEHKJIATypa U
MU30MepHsi, 0COOCHHOCTH
PIL 27.09.20
CTPOCHUS M XUMHUYECKUX 93
CBOWCTB, CITIOCOOBI MTOJTyYEHHUSI U
MIPUMCHCHHE
Pemenne pacu€THbIX 3a1a4 Ha
ONPEIETICHUE MOJIEKYIIIPHOU
(hopMyITBI OPraHHYECKOTO
BEIECTBA 10 MACCOBBIM JOJISIM 02.10.20
aTOMOB 3JIEMEHTOB, BXOJAIIUX B 23

ero cocras. CucremaTusanuus u
0000111eHHE 3HAHUN T10 TEME




AJIKEHBI: TOMOJIOTHYECKHUH P,
obmrast popmyrna,
HOMEHKJIaTypa, 3JeKTPOHHOE U

04.10.20
MIPOCTPAHCTBEHHOE CTPOCHUE 23
MoJieKynl. CTpyKTypHasi ¥ LIUC-
TpaHC-U30MEepHs AJIKEHOB
Ou3nyecKkue 1 XUMHUIECKHe
cBolicTBa ankeHoB. [IpaBuio 04.10.20
MapkoBHHKOBA 23
Crioco0pl mostyueHus u

09.10.20
MPUMEHEHHE AITKEHOB

23
[IpakTnueckas padora Ne 1 o
teme "l[lonydyenue >TusieHa u 11.10.20
U3Yy4Y€HHE ero CBOMCTB" 23
Pemenne pacu€THbIX 3a1a4 Ha
ONPEIEIICHUE MOJIEKYIIIPHOU

P ymip 11.10.20

(GhopMyJIbl OPraHuYeCcKOro 23

BEIECTBA




AJ'IKa,I[I/IeHBIZ COHpH}KéHHBIC,

M30JIUPOBAHHBIC,
KyMYJIMPOBaHHBIC. 16.10.20
Oco0EHHOCTH 3JIEKTPOHHOTO 23
CTPOCHHS
XUMHYECKHAE CBOMCTBA
18.10.20
COTPSKEHHBIX TUCHOB 23
CrniocoOsl mostyueHus: u 18.10.20
NpUMEHEHHE AlIKaIUEHOB 5 3' '
AJIKUHBI: TOMOJIOTUYECKHUH P,
obmrast popmyia,
HOMEHKJIATypa, 3JIEKTPOHHOE U 23.10.20
IIPOCTPAHCTBEHHOE CTPOEHUE 23
MOJIeKY, (pU3UUecKre CBONCTBA
XUMHYECKHE CBOMCTBA aJIKUHOB 25.10.20
23
KauecTBeHHBIE peakiiu Ha
25.10.20
TPOWHYIO CBSI3b 93

CriocoObI ostyueHust u
NPUMEHEHHE AJIKHHOB




Pemenue 3agau: pacu€rsl 1o
YpaBHEHHUIO XUMUYECKOM
peakuuu

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

ApEHBI: TOMOJIOTUYECKUN PSI,
obmrast popmyia,
HOMEHKJIAaTypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJ O€H30J1a U TONyoJa, X
(busnueckue cBocTBa

XHUMHUYECKUE CBOKMCTBA APEHOB:
peakLuu 3aMenIeHus

XHUMUYECKUE CBOKWCTBA APEHOB:
peaKIy MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH301a

OCco0EHHOCTH XUMHYECKAX
CBOMCTB CTUPOJIA

Pemenue pacu€THpIx 3a1a4 Ha
ONpEIETICHUE MOJIEKYIISIPHOU
(hOopMyIIbI OPraHuYEeCcKOTO
BellIeCTBa




Crnioco0pl nostyueHus u
PUMEHEHHE apeHOB

['enernueckas cBsA3b MEKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOJOPOAOB

Pacuétel mo ypaBHEHUSIM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHUH T10 TEME

[Ipuponnsii ras. [lomytHeie
HE(TSHBIE ra3bl

KaMeHHBIH yrosib U MpOyKThI
ero nepepaboTKH

Hedtb u ciocoOs! e€
nepepadotku. [Ipumenenue
MPOYKTOB MepepaboTKu HEPTH

I'eHeTHUECKas CBSI3b MY
Pa3IMYHBIMU Kj1aCCaMU
YIII€BOJOPOIOB




lManorenonpousBoaHbIE
YTJIEBOIOPOAOB: AJIEKTPOHHOE
CTpOCHHE; peaKLUy 3aMeIICHUS
rajoreHa

JeiicTBue menouei Ha
raJIOreHIIPOU3BOIHbIC.
BsaumogeiicTBue
JATAJIOTeHAJIKaHOB C MarHUEM U
LIMHKOM

Cucremaruzamnus 1 00001eHe
3HaHUH 10 pa3zueny
"YraeBogopoib"

KontponsHas pabora o teme
"YraneBonopoast"

IIpenenbHbIE OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKHN ps,
obmas popmyna, CTpoeHue
MOJIEKYJ1, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukanus,
(bu3nvecKue CBONCTBa

XUMHUYECKUE CBOMCTBA
MPEACIIbHBIX OJTHOATOMHBIX
CIIUPTOB

CriocoOsl mostyueHus: u
MPUMEHEHHE OJTHOATOMHBIX




CIIUPTOB

[IpocTeie 3¢upbl: HOMEHKIIaTypa

4 Y U30MepHs, OCOOCHHOCTH

7 (bU3MYECKUX U XUMHUUECKHUX
CBONCTB
MHOroaToMHbI€ CIIUPTHI:

4 STUJICHIVIMKOJb U TIIMLEPUH, UX

8 bu3znuecKkrue 1 XuMUYEeCKHe
CBOMCTBA

4 CriocoObl nostyueHust u

9 IPUMEHEHHE MHOI'OATOMHBIX
CIUPTOB

5 @DEeHOJI: CTPOCHUE MOJIEKYIIBI,

0 ¢u3nueckue cBoicTBa.
TokcuuHocTh (heHoNa

S y

1 Xumu4ueckue cBoicTBa (heHomna

5 CriocoObl nostyueHus u

2 npUMeHeHue GpeHona
ITpakTuyeckas pabora Ne 2.

5 Pemienue skcrnepuMeHTaIbHBIX

3 3a1a4 1o reme "CrnupTsl U

¢benomnsr"




Cucremaruzanuys u 00001IeHe
3HAHUH 10 TEME

Anbaeruipl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHUJIbHON IPYIIIIbI;
TOMOJIOTHUYECKHE PSIbI, 001IIast
dbopMmyna, uzomepus u
HOMEHKJIAaTypa

Anbaeruabl ¥ KETOHBI:
(bu3nueckre CBOMCTBA; peakiuu
MIPUCOSANHEHUS

Peakuuu okucieHus u
KaueCTBEHHBIC PEAKIIUH
ATBIETUIOB U KETOHOB

CriocoObl osryyeHus
AJIBJICTU 0B 1 KETOHOB

OITHOOCHOBHBIE TIpE/ICIIEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOCHMS UX
MOJIEKYT

N3omepusa u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
¢u3nueckue cBoiicTBa




XUMHUYECKUE CBOUCTBA
MPEACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

OcobeHHOCTH CBOMCTB
MYPAaBbUHOH KHCIIOTBHI.
MHoroo0pasue kapOOHOBBIX
KHUCIIOT

OCoOEHHOCTH CBOMCTB:
HETpeaeIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BBICIINAX
KapOOHOBBIX KHUCJIOT

[TonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KUCIIOT

CriocoObl nostyueHust u
NpUMEHEHHE KapOOHOBBIX
KHCJIOT

CrnoxHble 3¢upsbl:
TOMOJIOTHUECKHUH psif, oOrmas
bopmyna, n3oMepus u
HOMEHKJIaTypa




duznueckue 1 XUMHUYECKHE
CBOHCTBa 3(UpPOB

Pemenne pacu€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
peakuuu, Ha OIpe/ieIICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOT0 BEILECTBA

[IpakTuueckas padora Ne 3.
Pemenne skcriepuMeHTaTbHBIX
3a1a4 1o reme "KapOoHoBBIE
KucnoThl. CrnoxHbIe F3PUphI"

XKuper: crpoeHue, GU3NUECKUE U
XUMHYECKHE CBOICTBA
(Tuaponus)

Oco0eHHOCTH CBOMCTB KUPOB,
COJIepKALINX OCTaTKH
HenpeAeIbHbIX KUPHBIX KUCIOT.
XKups! B npupone




MbiU1a KaK COJIM BBICIIHNX
KapOOHOBBIX KHCIIOT, UX
Moroltee aevictsue. Ilonsarue o
CHUHTETHYECKHX MOOIINX
cpenctBax (CMC)

['eneTnueckas cBsi3b
YIIIEBOJIOPOIOB U
KHCJIOPOJICOICPKALINX
OpraHn4€CKuX BCIICCTB

Pacué€rsl 10 ypaBHEHUSAM
XUMHUYECKHUX PEaKIUH

CucreMarusanus 1 00001IeHNE
3HAHUH 10 TEME

OO01mas xapakTepucThKa
YIIEBOJIOB M KJIacCU(UKAIIHS
yIJIAeBOJIOB (MOHO-, TU- U
MoJIMCaxapu/bl)

MoHocaxapuabl: pusnyeckue
CBOWCTBA U HAXOXKJICHHUE B
IIpUpoIe

[IpuMeHeHne rroKo3sl, €€
3HAa4YCHUC B )KU3HCACATCIbHOCTHU
Oprasusma




Jucaxapuapl: caxaposa,
MajbTO3a U JaKTO3a.
Haxoxpaenue B mpupone u
MIPUMEHEHHE JHCaXapHIoB

[Tonucaxapupl: CTpoeHHUE
MaKpOMOJIEKYJ, GU3NYECKUE U
XUMHYECKHE CBOICTBA,
MIPUMEHEHHE

[Toustre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenne pacueTHsIX 3a1a4 Ha
OIIpeEIICHUE I0JI BBIXOAA
MIPOYKTa PEAKIIUK OT
TEOPETUYECKU BO3ZMOXKHOTO

Cucremaruzamus 1 00001eHe
3HaHUH 10 pa3zeny

KonTponbHas pabota mo Teme
"Kucnoponcoaep:xauue
OpraHu4ecKue coeanHeHus"




AMMHBIL: KJTaccuuKanms,
CTPOCHHE MOJICKYJI, 001IIast
dhopmyna, nzomepus,
HOMEHKJIaTypa U (pu3nueckue
CBOMCTBA

XUMHYECKHAE CBOMCTBA
anrpaTHIECKUX aMUHOB

AHWIIMH: CTPOCHME AHWINHA,
0COOEHHOCTH XMMHYECKHX
CBOMCTB aHUJIMHA

CriocoOpl mostyueHus u
pUMEHEHHE AT (aTHIECKIX
aMHHOB

AMMWHOKHCJIOTBI: HOMEHKJIATypa
1 uzomepus, puznyecKue
cBoiicTBa. OTAENbHBIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT

XnMHUyecKre CBOMCTBA
aMHHOKHCIIOT, UX
OMOJIOrMYECKOE 3HAUCHHUE
amuHokucior. CUHTE3 U
THIPOITU3 TIENTHI0B

benku xak npupoaHsie
MOJINMEPBI; CTPYKTYPHI OEJIKOB




XUMHYECKHE CBOMCTBA OEIIKOB

A3zoTcoaepxaiiue
TeTePOIMKIHYECKUC
coeauHeHus. HykiienHOBEIC
KHCJIOTBI: COCTaB, CTPOCHUE U
OuosIornvecKas poJib

[IpakTuueckas padorta Ne 4.
Pemenue skciepuMeHTAIbHBIX
3a71a4 10 TEME
"A3zoTcoaepxaliue
OpraHUYeCKUe COeTUHEHU"

ITpakTruueckas pabora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3a1a4 o Teme "Pacno3HaBaHue
OpraHUYECKUX COCTMHECHHM"

KonTponbnas pabota mo teme
"A3oTcoaepxaliue
OpraHNYeCKHUE COCTUHEHUS"




OCHOBHBIE TTIOHSATHS XUMHHI

9 BBICOKOMOJICKYJISIPHBIX

7 COEIMHEHUN U METOIbI UX
CUHTE3a —IIOJIMMEPHU3aIHs 1
MOJIUKOHIEHCALUS

9 IImactmaccel. YTunuzanus u

8 nepepaboTKa MIacTuKa

9 DnacToMepbl: HaTypaJlbHbIHI

9 CUHTETUYECKUE KayUyKH.
Pe3una

1 Boisiokna: HarypanbHbIE,

0 HCKYCCTBEHHBIE,

0 cuntetnyeckue. [lomumepnr
CHEIMAIbHOIO Ha3HAYEHUS

1 [IpakTnueckas padora Ne 6.

0 Pemenue skciepuMeHTAIbHBIX

1 3aga4 no treMe "Pacmo3HaBanue
IJIaCTMacC U BOJIOKOH"

1 O0001IeHre 1 cCUCTEMAaTH3aIIHs

0 M3yYEHHOTO MaTepHalia 1o Teme

5 "BbIicOKOMONEKYIIIpHBIE

coenuaeHud"




OBIIEE KOJIMYECTBO YACOB
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11 KJIACC

N KoandecTBo 4acoB
JIEeKTPOHHBIE
K n Jara o
n OHTPOJIb aKTH4e HU(PpPOBLIE
Tema ypoka Bce P P uiy4qe P
/ HbIE CKHe o0pa3oBaTeib
ro HUA
I padoThI padoThI HbI€ pecypchl
Atom. CocTaB aTOMHBIX SJIEP. 1
XuMuueckui dieMenT. M30To1n!
CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1
aTOMOB, KBaHTOBEIE YHCJIa
Kiaccudukanms XuMuaeckux 1
AJIEMEHTOB (s-, p-, d-, f-amemenThI)
Pacnipenenenue 31eKTpoHOB 1O 1
ATOMHBIM OpOUTAIISIM
DneKTpOHHBIE KOH(UTYpaLUH
aTOMOB 2JIEMEHTOB B OCHOBHOM U 1
BO30Y>KIEHHOM COCTOSTHUU
DNeKTpOHHbIE KOHPUTypaluu 1

HMOHOB. DJIEKTPOOTPULATEIBHOCTD




[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema
XHUMHYECKUX djeMeHToB /I, M.
MenpeneeBa, CBSI3b C COBPEMEHHOM
TEOpHEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMUYECKHUX JIEMEHTOB U
00pa3yeMbIX UMHU MIPOCTHIX U
CJIO’KHBIX BEIIECTB MO TPYIIaM U
nepuojam

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

Bunn XuMHu4ecKkou CBSI3H.
MexaHu3MBbI 00pa30BaHUS
KOBAJICHTHOM CBs13U. Bogoponnas
CBA3b. MeXXMOJIEKYIISIpHBIE
B3aMMOJEHCTBUS

BaneHTHOCTE M BaJIeHTHBIE
BO3MOKHOCTH aToMOB. CBS3b
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C
X TEOMETPUYECKUM CTPOCHUEM




[IpencraBneHuss 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemecTBa MOIEKyIpHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS. THUIbI
KPpUCTATINYCCKUX PCUICTOK U
CBOICTBA BELIECTB

IToustue o AUCIICPCHBIX CUCTCMAX.
[IpencraBneHue 0 KOJUIOUIHBIX
pacTBopax

HcTruHHBIE PacTBOPHI: HACHIIICHHBIE
Y HEHACBIIIEHHbIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaxeHus
KOHIIEHTPALlMU pacTBOPOB

Pemrenue 3amau ¢ ucnosib30BaHUEM
MOHATHH "MaccoBas JOJII
pacTBOpPEHHOTO BeliecTBa',
"MoJIsIpHas KOHIIEHTpaus'"




Knaccudukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEUIECTB

CucreMmaruzanys 1 00001ene
3HAHUH 110 TEME

KonrponsHas pabora mo remam
"Ctpoenue aroma. [lepronnueckuii
3aKoH U [leproanyeckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. H.
Mengpeneesa", "CTpoeHue BEIIeCTBA.
Mmuoroo6pasue BemecTs"

Knaccudukanus XuMuaecknx
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMHH. 3aKOH
COXPAHEHHUS MacChl BEUIECTB; 3aKOH
COXPAHEHHUs U IIPEBPALLCHHUS
SHEPTUU NPU XUMHUUYECKUX PEAKLIUAX

TemnnoBbie 3G HEKTh XUMUYECKUX
peakuuil. TepMmoxumuyeckue
ypaBHEHHUS

Brruucnenus no ypaBHeHHSIM
XUMUYECKUX PEAKLUN U
TEPMOXUMHUYECKUM YPABHEHUSAM




CKopocTh XMMHUYECKOH peakuuu, eé
3aBHCHUMOCTB OT Pa3JINYHBIX
¢dakropos. Katanus u karaau3aTopbl

TI'omorennsie u TCTCPOTCHHLIC
peakiuu

[IpakTrueckas padorta Ne 1 mo teme
"Bnustaue pa3nudHbIX GaKTOpPOB HA
CKOPOCTb XUMUYECKON peakiuun"

OObpaTtumbie U HEOOpaTUMBIE
peakiuu. XMMUYECKOE paBHOBECHE

[IpaxTuueckas padbora Ne 2 o teme
"BnusiHue pa3nuyHbIX (GaKTOpOB Ha
10JIO)KEHUE XMMHUECKOT 0
paBHOBecHS"

DAEKTPOIUTHYECKAS AUCCOIUAITHS.
CunbHbIe U cradble YEKTPOIUTHI.
CreneHp IUCCONUAIAN

HNonnoe npousseaenue Boabsl. Cpena
BOJIHBIX PacTBOPOB. BoxopoaHbIi
nokazarens (pH) pactBopa

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
3JIEKTPOJIUTOB




[IpakTuyeckas padora Ne 3 o Teme

3

5 "XuMHUYeCcKue peakiuu B pacTBOpax
3JIEKTPOJIUTOB"

3 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC

3 peakunu. BaxHenire OKUCIuTeNu U
BOCCTaHOBUTEIIU

3 | Mertoa 31eKTPOHHOTO (3JE€KTOHHO-

4 HMOHHOTO) OayaHca

3 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB

5 BEIIIECTB

3

6 Pemenwuie 3a1a4 pa3muIHBIX THIIOB

3

7 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

3 Cucremarmu3anus 1 0000IIeHE
3HAaHUH 10 TeMe "XHUMHUYECKUE
peakuun"

3 KonTponbHas padboTa 1mo Teme

9 "Xumunyeckue peakuuu"
[TonoxeHrne HeMeTaIOB B
[Tepuoanueckoit cucreme

4 XUMHYECKHUX 31eMeHTOB /JI. .

0 MeHeneeBa 1 0COOCHHOCTH

CTpoeHl/Ifl UX aTOMOB. (DI/ISI/I'-IGCKI/Ie
CBOWCTBA HEMETAJIIOB




AnnoTpomnusi HeMeTaJlIoB (Ha
npuMepe Kucaopoaa, cepsl, pochopa
U yreposa)

Bogopon: nonmyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. ['uapuabl

I'amorensr: HaXOXICHUEC B IIPHUPOAC,
CII0COOBI MMOoJIy4CHUs, (1)I/ISI/IIIGCKI/IC n
XMMHUYECKHE CBOMCTBA

lManorenoBonoponasl. Baxxnenmue
KHCJIOPOJICO/IEPKALLUE COSAMHEHUS
rajloreHoB

JIaGopaTopHble U IPOMBIIUIEHHBIE
CIIOCOOBI MOJTYYEHHSI TaJOr€HOB.
[IpuMeHeHne rajnoreHoB 1 ux
COCIMHEHUN

ITpakTruueckas padora Ne 4.
Pemenue skcriepuMeHTAIbHBIX 3a7a4
o TeMe "["anorensr"”

Kucnopon: naboparopHsie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
noJtydeHusi, Gpuznyeckue u
XUMHYECKHEe cBOMCTBA. O30H.
[IpumeneHne KucIopoaa U 030Ha

OKCI/IILLI " NCPOKCUBL




Pemenue 3aaa4 pas3sjiInuYHbIX TUIIOB

Cepa: HaXOKXJICHHE B TIPUPO/IE,
CIocoOBI MoydeHus, pu3nyeckue u
XUMHAYECKHE CBOWCTBA

CepoBonopo, cyabhuabl

Kucnoponcoaepxaiiue coeuHEHUS
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCJIOTBI

[IpaxTuueckas padora Ne 5.
Pemenne OKCIICPUMCHTAJIBHBIX 3aJia4
o Teme "Cepa u e€ coequHeHus"

A30T: HaxX0XJAEHUE B IPUPOJIE,
CHOCOOBI OJTyUYeHUs], PU3NYECKUE U
XUMHUYECKHE CBOICTBA. AMMHUAK,
HUTPH/IBI

Kucnopopaconepkaiue coeiuHEHUsI
aszora. OcOOEHHOCTH CBOUCTB
a30THOU KUCIOTBI

[IpumeHeHue a30T1a u ero
coeiMHeHU. A30THbIe y100peHus




docdop: HaXOKACHUE B IPUPO/IE,
CIocoOBI MoydeHus, pu3nyeckue u
XUMHUYecKue cBoricTBa. Dochus u

dhochun

Oxcunst hocdopa,
dbocdopconepxkarniue kucaoTsl. Conu
dhocopHOIi KHCTOTHI

[Ipumenenue dpochopa u ero
coeauHeHuil. @ochopHbIe
yInoOpeHus

[IpakTuueckas padorta Ne 6.
Pemenue skcriepuMeHTaIbHBIX 33724
o Teme "A3oT u pocdop u ux
COeIUHEHUS "

VYriepoa: HaX0XACHUE B IIPUPOJE,
JJIOTPONHbIE MOAU(DUKALINY;
¢bu3nuecKkrue 1 XuMHYECKHe
CBOMCTBA, IPUMEHEHUE

Oxcun yrnepona(Il), oxcug
yraepoga(IV), yroapHas kuciora u
e€ comu

Pemenue 3amaq Pa3JINIHbIX TUIIOB




Kpemuuii: Hax0KI€HUE B IPUPOJIE,

6

4 CrocoObI MoJydeHus, pu3nyeckue u
XUMHUYECKHE CBOICTBA

6 | Oxcuxa kpemuusa(IV), kpemHueBas

5 KHCIIOTa, CUJIUKAThI

6 IIpuMeHeHne KpeMHUS U €T0

5 coenuHennii. CTEKII0, ero
MOJIy4eHHUe, BUIBI CTEKIIa

6

7 Pemenwue 3a1a4 pa3muIHBIX THIIOB

6 Cucremaruzanus u 00001eHue

8 3HaHui o Teme "Hemeraninr"

6 KonTponbHas pabota 1mo Teme

9 "Hemeraymmsr"

7 AHanu3 pe3ynbTaToB KOHTPOJIBHOM

0 | paOoThI, KOPPEKIHS OMINOOK
[Tonoxenne MeTaJIOB B
[Iepnonnueckoii cucreme

7 XUMHYECKHUX DJIEMEHTOB.

1 Oco6EeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0UYEK aTOMOB
METaJIJIOB

7 OO6mwme guznueckre CBOMCTBA

5 MeTaisoB. [I[pumMeHeHne MeTamioB B

OBITY M TEXHUKE




Crnnasel MetaiioB. Koppo3zus
METaIoB

A N|w N

Pemenue 3aaa4 pa3sjiInuYHbIX TUIIOB

a1

DIIEKTPOXUMHUYECKUH P
HarnpsbKkeHui MetauioB. O0mue
CTIOCOOBI OJTYYEHHUSI METAJIIOB

OO01mas xapakTepucTUKa METaIOB
|A-rpynmst [lepuoaunueckoit
CHCTEMBbI XUMUYECKHUX JIEMEHTOB.
Harpuii n xanuii: mony4enue,
¢buznvecKre 1 XUMHUECKUE
CBOWCTBA, MPUMEHEHHE MPOCTHIX
BELIECTB U UX COCIMHEHUIA

OO01as xapakTepucTUKa METaIOB
HA-rpynmnst [lepuoauueckoii
CHCTEMBI XHUMHUUYECKHX DJIEMECHTOB.
Maruuii ¥ KaJIbLIUH: MOJTy4YEHHE,
(bu3UYeCcKre U XUMHUYECKUE
CBOICTBA, TPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COCIUHECHUN

JKEcTKOCTh BOIBI U CIIOCOOEI €6
yCTpaHEHUS




AJIOMUHUH: IOJTyYEHHE,
¢bu3nyeckue 1 XUMHUYECKHUE
CBOWCTBA, IPUMEHEHHE

AMpoTepHBIE CBOIICTBA OKCHJIA U
THJIPOKCUA AITFOMUHUS,
THJIPOKCOKOMIUIEKCHI aTFOMUHHS, UX
IpUMEHEHHE

Pemenne 3aaa4 pas3jInuYHbIX TUIIOB

[IpakTuueckast pabora Ne 7.
Pemienue skcnepuMeHTaIbHBIX 33724
1o TeMe "MeTaibl TI1aBHBIX

noarpynm”

OO11as xapakTepUCTHKa METAJLIOB
no0ouHbIX noarpymn (b-rpymm)
Ilepuonnueckoit cuctemMbl
XUMHUYECKHX 3JIEMEHTOB

dusnueckre U XUMUYECKUE
CBOICTBA XpOMa M €ro COCIMHEHUH,
UX IPUMEHEHUE

Baxwuerime coenHeHUs Maprasiia.
[IepmaHranar kanus, ero
OKUCJINTEIbHBIE CBOUCTBA




dusnyeckne ¥ XUMHUUECKHE

8 CBOICTBA JKeJjie3a U €0 COeIUHEHUI.

6 [TonyyeHnne u npuMEHEHUE CIUTABOB
)Kenesa

3 dusnueckre U XUMHUECKHE

7 CBOMCTBA MEIU U € COSAMHECHUH, UX
MIPUMCHCHHE
dusnueckre U XUMUYECKHAE

8 CBOMCTBA IIMHKA U €T0 COCAUHEHHIA,

8 UX IPUMCHEHHE.
['apOKCOKOMITIEKCHI ITMHKA
[IpaxTuueckas padora Ne 8.

8 Pemenwne skcriepuMeHTATBHBIX 337124

9 1o TeMe "MeTamibl HTOOOYHEIX
noarpynm”

9

0 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB

9 O00011IeHNE U CUCTEMATHU3aIUs

1 M3YYCHHOTO MaTepHaa Imo TeMe
"MeTtamnbr"

9 KonrtponsHas pabora no teme

2 "MeTtamibr"

9 AHanu3 pe3yIbTaToB KOHTPOJIBHOMN

3 | paboThI, KOPPEKIUS OMINOOK




Pone xumuu B odecrieueHun

9 | ycroiuMBOro pa3BUTUSA

4 | wyenoBeuectBa. [loHsATHE O HAYUHBIX
METO/AX MCCIIEI0BAHNUS BEILECTB
HayuHble IpUHLIMIIBI OpraHU3alH

9 XMMHUYECKOI0 MPOU3BO/ICTBA.

5) [IpomblieHHbIE CIOCOOBI
MIOJTyYCHHS BYKHEHIIINX BEIIECTB

9 XUMHUECKOE 3arpsi3HeHUe

6 OKpY>Karollel CpeJibl U €ro
MOCTICICTBUS

9 XUMHUS U 37J0pOBbE YEIOBEKA.

7 JlekapCTBEHHBIE CPEJCTBA

9 Xumus numy. Poins XxumMun B

8 o0ecrieueHny MUIIEeBON
0€30MacHOCTH

9 Kocmernueckue u napdromepHbie

9 cpencTra. beitoBas xumust

1 XHMHS B CTPOUTEIBCTBE.

0 | Baxwueiimme CTpOUTEIbHBIE U

0 | KOHCTPYKIIMOHHbIE MaTepHAIIbI




XUMUS B CEJILCKOM XO35MCTBE.

3HAHUH 10 TEME

1

0 Oprannueckue ¥ MUHEPAJIbHbBIC 1
1 ynoOpeHus

1

0 CucremaTu3aius 1 0000IIeHNE 1
2

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

102







YYEBHO-METOINMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

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

METOANYECKHUE MATEPUAJIbBI JJISA YUUTEJIA
Xumus 10. Merognueckoe nocodue.l'abpuensiua O. C., Octpoymon WU.I'., CnaakoB
C.A., AkmonepHoe o6miectBo "M3aaTenbcTBO MpocBemieHue”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://orgchem.ru/






