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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma o XMMHH Ha YpPOBHE CPEHEr0 00IIero 00pa3oBaHuUs
pazpaborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O0
obpazoBanun B Poccuiickoit ®enepanun», TpeOOBaHUN K pe3yiabTaram
OCBOCHHS (eaepalbHON  00pa3oBaTeNbHON TPOrPaMMBI  CPEIHETO  OOIIEro
obpazoBanusi(DOII COO), npencrapnennbix B GenepanbHOM rocyapcTBEHHOM
obOpazoBarenbHoM ctanaapre COO, c yu€tom KoHienuuu npenoaaBaHus
yueOHOTo npenMera «XuMus» B 00pa3oBaTelibHbIX opranu3zanusx Poccuiickoit
denepanuu, peamu3ylOIIMX OCHOBHBIE O00pa30BaTElIbHBIE MPOTrpaMMBbl, U
OCHOBHBIX TookeHH «CTparerun pas3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha nepuoa 10 2025 roga»

(Pacnopstxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsi Ha ypOBHE YIIyOJIEHHOIO M3Y4YEHHsS 3aHHMAeT BAXKHOE MECTO B
CHUCTEME €CTEeCTBEHHO-HAy4YHOro oOpa3oBaHusi yuammxcs 10-11 kmaccos.
W3ydyenue mnpenmera, peain3yeMoe B YCIOBUSAX AU((HepeHLUPOBAHHOTO,
NpoQUIBHOrO OOy4Y€HHs, MPU3BAHO OOECIEUUTh O00IIE00pa30BaTENbHYI0 H
OOLIEKYJIbTYPHYIO MOATOTOBKY BBIMYCKHUKOB UIKOJIbI, HEOOXOJUMYIO JUIS
aJanTanyy uX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KH3HU B COIIMYME, a TaKKe
Ui TPOAOJDKEHUS Oo0ydeHHMsT B OpraHu3alusax  MpodecCHOHATIbHOTO
oOpa3oBaHMsl, B KOTOPBIX XWUMHUS SBISIETCS OJHONM W3 TMPUOPUTETHBIX
JUCLIMILINH.

B mporpamme mo XumuHM Ha3HadeHHE NpeaMeTa «XHUMHs TMOJIydaeT
HOJAPOOHYIO HHTEPIpETallMi0 B COOTBETCTBUM C  OCHOBOIIOJIAralOUIMMHU
nosioxkeHusiMu ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COMep KaHMUs,
pe3ynbTaToB 00ydeHHss W TPeOOBaHWN K YPOBHIO MOATOTOBKH BBHITYCKHUKOB.
CBHIIETENBCTBOM TOMY SIBIISIFOTCSI CJEIYIOIINE BBIMOIHIEMbIE IPOrPAMMOM IO
XUMUU QYHKIHH:

» ”HPOPMAITMOHHO-METOANYECKAsA, peau3alus KOTOpoil obecreynBaeT
NOJIyYeHHE MPEJICTABICHUS O LENSIX, COAEep>KaHWU, OOIIel CTpaTeruu
oOyueHHusi, BOCIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CpeICTBaMU
IpeaIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

« OpraHU3alMOHHO-TUIAHUPYIOLIas, KOTOpast peaycMaTpUBaeT
oTpesiesieHUe: MPUHIUIIOB CTPYKTYPUPOBAHUSA U TOCIEI0BATEILHOCTU
U3ydeHus y4eOHOTO MaTeprania, KOTUIECTBEHHBIX U KaYeCTBEHHBIX €r0
XapaKTEePUCTHK; MOJIX0J0B K (DOPMHUPOBAHUIO COJIEPKATETLHOW OCHOBBI



KOHTPOJII U OLIEHKA 0Opa30BaTENIbHBIX JTOCTHKEHUI OOydaromuxcs B
paMKax WTOTOBOM aTTecTanmuu B (opMe €IMHOr0 ToCyJapCTBEHHOTO
AK3aME€Ha N0 XUMHHU.

[Iporpamma a1t yriry0JIEHHOTO U3YYSHUSI XUMUHU:

* YCTAHABJIMBACT MHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHe, 00s3aTelbHOE
JUISI M3Y4YeHHUS] B paMKaxX OTIEIbHBIX MNpoduiei, mperycMaTpuBacT
pacupenesneHue M CTPYKTYpHUpPOBaHUE €ro I0 KiIaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/paziesiaM Kypca;

- 1aéT TMPHUMEPHOE pachpesiesieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro
JUTSI U3yYEHUSI OTACIbHBIX TEM;

* IpeajiaraeT MPUMEPHYIO MOCJIEI0BATEIbHOCTh H3YYEHUSI Y4YeOHOro
MaTepHaiia ¢ y4ETOM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

* 1a€T METONYECKYIO MHTEPIIPETALUIO LIEJICH U 3a]a4 U3yYEHHUs peaMeTa
Ha yriyOJEHHOM YpOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B
CUCTEME  cpeaHero  ofmiero  oOpa3oBaHUs,  COJAEpP>KATEIHHOM
XapaKTEPUCTHKU TUIAHUPYEMBIX PpE3YyJbTaTOB OCBOCHHUS OCHOBHOM
o0pa3oBaTEeNbHOM MpPOrpaMMbl  CPEIHEro  OOIIero  00pa3oBaHMs
(JIMYHOCTHBIX, METANMPEIMETHBIX, MPEIMETHBIX), a TaKkKe C YYETOM
OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHBIX JCUCTBUI 00yYaromerocs
10 OCBOEHUIO COAEPKAHUS IIPEAMETA.

[lo Bcem Ha3BaHHBIM MO3HILMSAM B MPOrpaMMe MO XMMHUHU MPETYyCMOTPEHA
PEEMCTBEHHOCTh C OOyYE€HHEM XHUMHHM Ha YpPOBHE OCHOBHOTO OOLIETo
oOpa3oBaHus. 3a TpeAeiaMud YCTAHOBJICHHOM MporpaMMoi MO0 XUMHUU
o0s3aTebHONM  (MHBAPUAHTHOW)  COCTaBISIONMICH  COJIEpXKaHUS  Yy4EeOHOTO
npeameTa «XUMHUS» OCTA€Tcsl BO3MOXHOCTh BbIOOpa €ro BapHATHUBHOU
COCTABJISIFOLIEH, KOTOpas JOJDKHA ONPENENAThCA B COOTBETCTBUM  C
HaIpaBJIeHUEM KOHKPETHOTO Npoduiist 00y4eHusl.

B cootrBerctBuM ¢ KoHUentyaldbHbIMH ToJiokeHussMu PI'OC COO o
Ha3HAYEHUU TIPEeAMETOB 0a30BOro U yriayOJEHHOTO YpPOBHEH B CHUCTEME
muddepeHnupoBaHHOTO O0yUEHUS HAa YPOBHE CpelHEro ooiiero oOpa3oBaHMs
XUMHUSL Ha YpOBHE YriayOJNEHHOTO U3YYEHHUS HANpaBieH Ha pealn3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIMM 3TallOM MOJYyYEHHS XHUMHYECKOIrO
oOpa3oBaHMsi B paMKaX W3y4YEHHUS CHCIHAIBHBIX ECTECTBEHHO-HAYYHBIX H
XUMUYECKUX  AUCHUIUIMH B By3aX W OpraHM3alusix  CPEIHEro
MpoeCCHOHAILHOTO 00pa3oBaHus. B 3Toil CBsSI3W M3y4eHHE MpeaMeTa
«XUMUS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HAa PACIIUpPEHUE U YIiyOJieHHe



TEOPETUYECKOW M TPAKTHUECKOH TOATOTOBKH OOY4YaromUXCs, BBIOpaBIINX
onpenenéHHpld  npopuiab OOy4eHHs, B TOM UHCIE€ C MEpPCHEeKTUBOU
MOCJIEIYIOUIEr0 IMOJYYEHUS XUMHUYECKOrOo OOpa3oBaHHMs B OpraHu3alusax
npodeccronansHoro odpazosanus. Hapsany ¢ atum, B cBete TpedoBanuiit ®I'OC
COO K TuraHupyemMbIM pe3yibTaTaM OCBOCHHS (eaepalibHON 00pa30BaTeILHOM
IpPOrpaMMbl CPEIHEr0 OOIIero O00pa3oBaHUs M3YYECHHE MpeaMeTa «XUMHs»
OPUEHTHPOBAHO TAKXE HA PEIICHHE 3a7a4 BOCIHMTAHHUS M COLMAIBHOIO
pa3BUTHsS O0yYaromuxcsi, Ha (OPMUPOBAHUE y HUX OOIIEUHTEIICKTyaIbHBIX
YMEHHM, YMEHUI pallmoHaTU3aluy y4eOHOro TpyJaa U 0000MEHHBIX CIOCOO0B
NEATEIBHOCTH, UMEIOIINX MEXIUCIUILUIMHAPHBINA, HAIIIPEIMETHBIA XapaKTep.

CocrapnsomumMy npeameTa « XUMHUs Ha YPOBHE YIUTYOJIEHHOTO U3yUCHUS
SABISIIOTCS  yTayOnénueie Kypcbl — «Opranwdeckas xumus» U «OOmas u
HeopraHuveckas xumusi». [lpu ompeneneHud MOAXOJO0B K OTOOpY U
CTPYKTYPHOUM OpPTaHM3AIIMU COJACPKAHHUS dTUX KypCOB B MPOrpaMMe 0 XUMHUHU
3a ocHoBYy mpuHATH mojoxeHuss PI'OC COO o pasznmuuusax 0a30BOro
yri1yOJIEHHOTO YPOBHEN M3YUCHHUS TIPEIMETA.

OcHoBy conepxanusi KypcoB «Opranudeckas xumus» U «OOmas u
HEOpraHWYEeCKass XHMHS» COCTABIISIET COBOKYITHOCTH MPEIMETHBIX 3HAHUU H
YMEHUH, OTHOCSIINXCA K 0a30BOMY YPOBHIO U3YUEHHS MpeaMeTa. JTa CUCTeMa
3HAHUU TIOJIy4aeT OMNpe/eNIEHHOE TEOPETUUECKOE JIOMOJIHEHUE, MO3BOJISIONICE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINI 00BEM  (PaKTOIOrHUECKOTO
matepuana. Tak, Ha yriiyOJI€HHOM ypOBHE M3yd€HHUs MpeaMera obecreueHa
BO3MOXKHOCTh 3HAYUTEIBLHOTO YyBEIWYEHUS O00bEMA 3HAHUN O XUMHUYECKHUX
AJIEeMEHTaX M CBOMCTBAX UX COCAMHEHUIN HAa OCHOBE PACHIUPEHUS U YIIIyOJICHUS
MPEJCTABICHUI O CTPOEHUHU BEILIECTBA, XUMHUUECKOM CBSI3M U 3aKOHOMEPHOCTSIX
IPOTEKAHUSI PEAKIUH, paccMaTpUBAEMbIX C TOYKH 3PEHHUS XUMHYECKOU
KHHCTUKA © TEPMOIWHAMUKH. V3ydeHWE TMEepHOIUYECKOTO 3aKOHAa W
[lepuonuueckold  CHUCTEMBI ~ XUMHYECKHUX  DJEMEHTOB  OasWpyeTcss  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHUUYECKUX TMPEJCTABICHUSAX O CTPOCHUHU aToma.
XuMuueckasi CBsI3b OOBSICHSACTCS C TOUKH 3PEHUS DHEPTETHUYCCKUX N3MECHCHHM
npu e€ 00pa3oBaHUM U PA3PYIICHUH, a TAKXKE C TOUKU 3PEHUS] MEXaHU3MOB €€
oOpaszoBanusi. 3ydyeHwe TUTIOB peakuuii IOMOJHAETCS (OPMHUPOBAHUEM
peACTaBICHUM 00 IEKTPOXUMHUUECKUX IMPOIECCax U DJICKTPOJIU3E PacIjiaBoOB
M pacTBOPOB BemIeCTB. B Kypce opraHMueckod XWMHH TPU PACCMOTPECHHUU
PEaKIIMOHHON CMOCOOHOCTH COENMHEHUN ynenseTrcs o0co00oe BHHMaHHE
BOIlpocaM 00 »SJEKTPOHHBIX A(dPekTax, O B3aMMHOM BJIHMSHHUU aTOMOB B
MOJICKYJIaX ¥ MEXaHH3MaX PeaKITuii.



Oco0oe 3HaueHHEe HMEET TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yrayOnEHHOTO YpPOBHS M3YyYEHMsI MJis KIJIACCOB OMPEAENEHHOTO MPOQuIs
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep JONOJHEHUW K oOImien
CUCTEME MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSIHUE CMEXHbIE TIpeIMEThI. Tak,
HampuMep, B COACPKAHMM TpeaMeTa ISl KJIacCOB XHUMHUKO-(DH3HMUECKOTO
npoduiis 0oJibllloe 3HaYeHUE OYIyT UMETh JEMEHThl Y4eOHOro Marepuana 1o
obmeit xumuu. [lpu u3ydeHun npeameTa B JIaHHOM CIIydae akIEHT OyneT
clellaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMHHA U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsi Teopusi (MOJIEKYJIspHAs TEOpHUs B
bu3nKe), 3aKOHBI COXPAHEHHUS MAacChl U DHEPrUH, 3aKOHBI TEPMOJIUHAMUKH,
ANEKTPOJIN3A, MIPEACTABICHHS O CTPOCHUH BEILIECTB U IPYTrOe€.

B T0 ke BpemMa B coaepKaHMM ~OpeaMeTa I KJIAaCCOB
XUMUKOOMOJIIOTUYECKOr0 Tpoduiis OONBIIMK yHeNbHBIH Bec OYyIeT HMETh
opraHuveckas Xumus. B 3ToM ciyyae npenocTaBisieTcsi BO3MOXXHOCTb IS
0osiee 0OCTOSITENIBHOTO PACCMOTPEHUSI XMMHUYECKON OpPraHM3aliy KIETKU Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K MpPUMEPY, TaKHe
CTPYKTYpPHBIE KOMIIOHEHTBI, KaK JHUIUJAbI, OCJKH, YTJI€BOJbI, HYKICHHOBBIC
KHUCIJIOTHI U Apyrue. IIpu 3ToM 3HaHUSA O COCTaBE U CBOMCTBAaX MPEACTABUTENEH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEIIECTB CIIy’)KaT OCHOBOHM I M3y4YEHHUS
CYILLIHOCTH IpoLeccoB (POTOCUHTE3A, AbIXaHUS, MUILIEBAPEHHUS.

B mnane ¢QopmupoBaHUs OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHMUS
OOILIEHAayYHbIX METOJOB TO3HAHUSA M ONBITA NPAKTUYECKOTO TMPUMEHEHHUS
HAy4YHBIX 3HAHUWA H3y4YeHUE TMpeaMeTa «XuMHUs» Ha yriyOoJéHHOM YypOBHE
OCHOBAHO Ha MEXIIPEAMETHBIX CBSI3AX C YU€OHBIMU MIPEAMETAMH, BXOSIIMMU B
COCTaB  MpeaMEeTHBIX  obnacteil  «EcTecTBEHHO-Hay4yHblE  MPEAMETHD,
«Marematuka u nHbopMaTHKa» 1 «Pycckuii SI3bIK U IUTEpATypay.

[Ipy m3yuyeHun ydeOHOro npeamera «XuUMHUS» Ha YIrIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOTO W cpeaHero oobmero oOpa3zoBanus (Ha
0a30BOM  YpOBHE), 3ajJadyeil TEPBOCTEIICHHOW 3HAYUMOCTHU  SIBJISICTCS
dbopMHupOBaHWE OCHOB HAyKM XHMHM Kak 00JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKOW JEATENbHOCTH 4YEJIOBEKa M OJHOTO U3
KOMITOHEHTOB MHUPOBOM KyNIbTypbhl. PeleHue 3Toil 3amaun Ha YriryOnEéHHOM
YPOBHE W3Y4YE€HUs MPEAMETA MPEANOoJIaraeT pean3alkio TakKuxX 1eseH, Kak:

« GOpMHUPOBAHNUE TIPEJCTABICHUNA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAa€MOCTH SIBJICHUM MPUPOIbI, O MECTe
XUMHUHU B CHCTEME €CTECTBEHHbIX HAayK U €€ Beaylled poiu B
o0OecreyeHnn YCTOMYMBOTO pAa3BUTHSA 4YEJIOBEUECTBA: B PEUICHUU



po0JieM HKOJOTMYECKOM, YHEPreTUYECKON U MHUILEBOM O0€30MaCHOCTH,
B pPa3BUTUM MEIOULHHBI, CO3JAHWHU HOBBIX MAaTEPHAJOB, HOBBIX
HMCTOYHUKOB SHEPruy, B obecrnieyeHUn palOHATIBLHOTO
IPUPOAOIIOIBb30BaHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUS U O0OIIeH
KyJIbTYypbl 4YEJIOBEKa, a TaKXKEe DJKOJOTHYECKH O00OCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0POBbIO U IIPUPOIHOU CPENE;

* OCBOCHUE CHCTEMBI 3HAHHM, JIEKAINMX B OCHOBE XHMHUYECKOU
COCTaBIIIOLIEH €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa:
(GbyHIaMEHTAIBHBIX TTOHATHH, 3aKOHOB M TEOPUNA XHUMHH, COBPEMEHHBIX
NPEACTAaBICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHAX — aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMUYECKUX U
KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMUYECKUX PEAKIUil, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JAUCIEPCHBIX CHUCTEMax, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BOCTBA;

- popMupoBaHHEe Yy  OOydYalOIIMXCA  OCO3HAHHOTO  TTOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XHMHYECKUX 3HAHUU JJIsI OOBSICHEHUS
KITFOUEBBIX UCH U MpOoOJeM COBPEMEHHOW XUMHH, I OOBSICHEHUS U
MPOTHO3UPOBAHUSA  SIBICHWW, HMEIOIIUX  €CTECTBEHHO-HAYYHYIO
OPUPOAY; TPAMOTHOTO pEIIeHUs MPOOJieM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHUSA, aHAIN3a U OLEHKU C TO3UIUH HSKOJOTHYECKON
0e30macHOCTH  TIOCIIEJICTBUM ~ OBITOBOM UM MPOU3BOJACTBEHHOM
NEATEeIbHOCTH YeJIOBEKa, CBS3aHHOM C XUMHYECKUM MPOM3BOIACTBOM,
UCIIOJIb30BAaHUEM U TIEPEePaOOTKOM BEIIECTB;

- yrayOJieHUe TIPEACTaBICHU O HAay4YHBIX  METOJax

MO3HAHUS,  HEOOXOAUMBIX  JJIi  TPUOOpPETeHHsT  yMEHUM
OpUEHTHUPOBAThCS B MHPE BEIIECTB U OOBSCHEHUS XHUMHYECKUX
SBJIECHUN, UMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKON AEATEIbHOCTU
M TIOBCEJHEBHOM >XW3HU. B 1maHe peamu3anuu NEPBOOYEPEIHBIX
BOCITUTATEIBHBIX W Pa3BUBAOMIMX (YHKIMI IIEJIOCTHOM CHUCTEMBI
CpemHero o0miero o0pa3oBaHus MPU U3YUCHUH MpeaMeTa « XuMus» Ha
yrIyOJI€HHOM YPOBHE 0COOYIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKUe 1ETN
U 33J1a4i, KakK:

« BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTU SIBJICHUM TMPUPOJIBI,
YBaXEHUS K TPOIECCYy TBOpUECTBA B OOJACTH TEOPETHUECKUX U
MPUKJIAIHBIX UCCIICIOBAHUIN B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;



* Pa3BUTHEC MOTHBAIMM K OOYYEHHI0O W IIO3HAHWIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCIIUTAHWUIO HAa  OCHOBE  YCBOCHUSA
00II1e9YeI0BEYECKIX IIEHHOCTEH;

* pa3BUTHE  TIO3HABATEIbHBIX  HMHTEPECOB,  HMHTEIUICKTYalbHBIX |
TBOPUYECKUX CIIOCOOHOCTEH oOOywarommxcs, (QOpMHUPOBAHUE Y HHUX
CO3HATEIFHOTO OTHOIICHHS K CaMOOOpa3OBaHUIO M HETMPEPHIBHOMY
00pa3oBaHMIO KaK YCJIOBHIO YCHENTHOW TPOodeCcCHOHATBHOU W
OOIIIECTBEHHOHN NIeATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO ¥ IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

- bOpMHUpPOBAHNE YMEHUW U HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIb30BAHUS,
pa3BUTHE  DKOJOTHYECKON  KYJIbTYphl, TPHOOPETCHHE  OIbITa
0O0IIIECTBEHHO-TIOJIE3HON IKOJIOTUYECKOM IESITEIIbHOCTH.

OOmiee 4YmMCIIO 4YacoB, MPEAYCMOTPEHHBIX [UII W3y4YEHUS XHMHH Ha
yrayOJeHHOM YPOBHE CpelHero obiero oopazoBanusi, coctanisieT 204 4acos:
B 10 xmacce — 102 gaca (3 gaca B Hemento), B 11 kmacce — 102 ygaca (3 yaca B
HEJICITIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

OPI'AHUYECKASA XUMHUA

Teopernyeckne 0CHOBBI OPraHUYECKON XUMHH.

[IpenmMer W 3HadYeHHWE OPraHUYECKOM XWMHUH, MPEACTABICHUE O
MHOT000pa3uK OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHUE aToMa YIJepoda: OCHOBHOE M BO30YXKJIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTH aToMa yryiepoja. XHMHUYECKas CBA3b B
OpraHUYeCKUX COEOUHEHUsAX. Tumbl TUOpPUAM3ALMU AaTOMHBIX OpOUTaNIEH
yriaepoaa. MexaHu3smMbl 00pa30BaHHUS KOBAJIEHTHOM CBsI3UM (OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN). TUIBI TEepeKphIBaHUS ATOMHBIX OpOUTaneil, G- u
ncBsa3u. OnuHapHas, JBOMHAsA W TpoiHas cBsA3b. CrOCOOBI pa3pbiBa CBSI3EH B
MOJIEKyJIax oOpraHuyeckux BemiecTB. IloHsTe o cBOOOAHOM pajaukaie,
HyKJIeopuie u 3eKTpoduie.

Teopus cTpoeHHMs oOpraHudeckux coeauHeHur A.M. bytiepoBa wu
COBPEMEHHBIE NIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAYEHUE TEOPHUH
CTPOCHHUS OPraHUYECKUX COCIAMHEHUN. MOIEeKyIsapHble U CTPYKTypHbIE
dopmynbl.  CTpykTypHble (OpPMYJIBI  pa3lIMYHBIX BHUAOB: Ppa3BEPHYTas,
COKpami€HHas, ckenerHas. M3omepusa. Buael wn3zoMepuu: CTpYKTypHas,
MIPOCTPAHCTBEHHASI. OJEKTPOHHBbIE 3(PQEKThl B MOJIEKYJaX OPraHUuYeCcKHUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenre o kinaccupuUKaMK OpraHuyeckux BewiecTB. [loHsTHe o
GyHKIIMOHATBHOU CpYIIIIE. I'omonorus. ['omonornueckue psabL.
Cucrematnueckas HoOMeHKJaTypa opranumdeckux coemuHenuit (IUPAC) wu
TpUBHAJIbHbIE HA3BaHUS OTAEIbHBIX MPEICTABUTENCH.

Ocobennoctu u KJ1accupuKanus OpraHUYECKUX peaKkiui.
OKHUCANTETPHOBOCCTAHOBUTENBHBIE PEAKIIUHA B OPTaHUYECKOW XUMUH.

DKCHEepUMEHTAIBHBIE METOJbl M3YYEHHS BEIIECTB M WX IPEBPAILCHHIA:
O3HAaKOMJIEHHE C 00pa3laMy OpPraHUYeCKUX BEIECTB U MaTepualiaMH Ha UX
OCHOBE, ONBITHI II0 IIPEBPAILECHUI0 OPraHWYECKUX BEIIECTB IPU HArpeBaHUU
(nnaBieHue, oOyIJIMBAaHUE W TOPEHUE), KOHCTPYUPOBAHHUE MOJENICH MOJICKY
OPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.



Anxanpl. ['oMonorndeckuii ps alkaHoB, oOmias popMyna, HOMEHKIATypa
U U30MepUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI alKaHOB,
sp3-ruOpuausanus aTOMHBIX OpOMTaNEl yriuepomaa, G-cBA3b. Dusmueckue
CBOICTBA aJIKaHOB.

XUMHYECKHE CBOWCTBA AJKAHOB: PEAKIMMU 3aMELICHUS, W30MEPHU3ALUU,
NETUAPUPOBAHUS, LIMKIN3AlUU, TUPOJIN3a, KPEKUHTA, TopeHus. [IpencraBienue
0 MEXaHU3ME PeaKIUi pauKaIbHOTO 3aMEIICHUS.

Haxosxnenue B pupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aJIKaHOB.

Huknoankanpl. OOmas ¢opmyna, HOMEHKIaTypa W  H30MEpHs.
OcOoOEHHOCTH CTPOEHUSI M XHUMHUYECKHMX CBOMCTB MaJbIX (IIMKJIOMPOINaH,
HUKIO0yTaH) W OOBIYHBIX (I[MKJIONEHTAH, IMKJIOTEKCaH) IMKJIOAJIKAHOB.
CriocoObl OJTy4eHHS 1 MPUMEHEHHE [IUKJI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psii aJikeHoB, 00111as hopMyIia, HOMEHKIIATypa.
DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHME MOIEKY] ajKEHOB, Sp°-
rudpuan3alysl aTOMHBIX OpOuTaneil yriaeponaa, 6- U m-cBsi3u. CTpyKTypHas U
reoMeTpuyeckas (IHc-TpaHc-) uzoMepusi. Du3nuecKkue CBOWCTBA aJIKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMKU NPUCOECINHEHUS, 3aMEILECHUS B O-II0JI0KEHUE
IIpYU TBOWHOW CBA3M, MOJIUMEpHU3alUuu U okucieHud. [IpaBuno MapkoBHUKOBa.
KauectBennnle peakiiud Ha JABOMHYIO CBs3b. C(CrnocoObl TONYYCHHUS H
MIPUMEHEHUE aJTKEHOB.

AJIKaJTUEHBI. Kiaccuduxanus aJIKaJIUCHOB (conpsiKEHHBIE,
M30JIUPOBAHHbBIE, KyMYIUposaHuslie). OCOOEHHOCTH 3JEKTPOHHOIO CTPOCHHS U
XHMHUYECKUX CBOWCTB CONPSDKEHHBIX JAWEHOB, 1,2- u 1,4-mpucoeavHeHue.
[Tonumepuzanus conpsiKEHHBIX AUEHOB. CrOCOObI MOJYyUYEHUS U MPUMEHEHUE
aJIKaJINCHOB.

Ankunsl. 'oMonoruueckuit psij aTkMHOB, o01as popmysia, HOMEHKIaTypa
U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKHUHOB,
Sp-rubpuan3anms aTOMHBIX opOuTaned yriepojga. PuU3MYECKHE CBOMCTBA
ATKUHOB. XMMUYECKHE CBOWMCTBA: PEAKIMU MPUCOCIUHEHUS, TUMEPHU3ALNHN U
TpUMEpHU3allui, OKHUCJIeHUsA. KHCIOTHbIE CBOMCTBA aJKWHOB, HWMEIOIINX
KOHIIEBYKO TPOMHYIO CBsI3b. KaueCTBEHHbIE peEakUMM Ha TPOWHYIO CBS3b.
CnocoObI moJTy4eHusl U MPUMEHEHUE aJTKUHOB.

ApoMaTtuueckue yrieBoAopoAbl (apeHsl). ['OMONOrHYecKuil psii apeHoB,
obmass  ¢dopmyna, HOMEHKJIATypa W  HU30MEpHUS.  ODJEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKyIbl OeH3osa. Pusznueckue CBONCTBA
apeHoB. XMMHYECKUE CBOMCTBA OEH30JIa M €T0 TOMOJIOTOB: PEAKITNH 3aMEeIIECHUS
B O€H30JIbHOM KOJIbLIE U YIJIEBOJIOPOJHOM PaJHKaje, peaKuu MPUCOSIUHEHHUS,



OKHCIIEHHE TOoMOJIOTOB Oenzona. IlpeacraBienue 00 OpUEHTHPYIOIIEM
JEUCTBUM 3aMecTUTeNe B OEH30JbHOM KOJbIE Ha MNpPUMEpPE ATKWIbHBIX
paanKaIoB, KApOOKCUIBbHOM, THAPOKCUIIBHON, aMUHO- U HUTPOTPYIIIBI, ATOMOB
rajioreHoB. OCOOEHHOCTH XWMHUYECKHX CBOMCTB crtuposa. llomumepuzanus
ctupoiaa. CriocoObl MOTyYEHU U TPUMEHEHUE apOMATUYECKHUX YTIEBOA0PO/IOB.

[Ipuponnsnii ra3. IlonmyrtHeie HedTsHble Ta3el. Hedtsr u e
npoucxoxaeHne. KaMeHHbI yroib U MPOIYKTHl ero nepepadoTku. CrocoOsl
nepepaboTKU HEePTH: MEPEeroHKa, KPEKUHT (TepMHUECKHH, KaTaJIuTUYECKUN),
pudopmunr, mmposm3. [IpogykTel mepepaboTku HEPTH, WX NPUMEHCHHUE B
IIPOMBIIIVICHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOJIHBIX YIJIEBOAOPOIOB. Peakiuun
3aMEUICHUs] TalloréHa Ha TUAPOKCOTPYNIy, HUTPOrPyNNy, LHUAHOTPYINIy,
amuHorpynny. JleficTBHe Ha TalOr€HIPOU3BOJHBIE BOJAHOIO M CIUPTOBOIO
pactBopa mEnoun. BzanmoielicTBue AUTAION€HAIKAHOB C MarHUEM U IIUHKOM.
[TonsiTHE O  METAIUIOOPraHMYECKUX  COeAMHEHMsX.  Vcmomp3oBanue
TJIOTEHIIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M TPU CHUHTE3E
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHbIE METOJbl HW3YyYEHHS! BEIIECTB M WX MPEBPaIlCHUN:
U3ydeHue  (PU3NYECKHX  CBOWMCTB  YIJIEBOJOPOAOB  (PacTBOPUMOCTH),
KaueCTBEHHBIX PEAKIMi yTIeBOAOPOJOB PA3IMUHBIX KJIacCOB (0OecIBeUnBaHHE
OpOMHOM WJIM MOJTHOM BOJIbI, PaCTBOpa MEpMaHraHata Kajus, B3aUMOJICUCTBUE
aleTUJIEHa ¢ aMMHa4YHBIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapyXeHHE yTriepoaa U BOJOPOJa B OPraHUYECKUX BEIECTBaX, MOJyYEHUE
ATUJIEHA U M3Y4YEHUE €ro CBOMCTB, O3HAKOMIIEHHE C KoJulekiusamu «Hedtb» u
«Yromb», ¢ o0Opas3lamMu IUIACTMACC, KayuyyKOB W PE3WHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIIEBOJOPOIOB U rajJOTr€HIIPOU3BOAHBIX YTIIEBOJIOPOIOB.

Kuciaopoacoaepxkamme opranudeckue CoeJMHECHUS.

[IpenenvHble ogHOaTOMHBIE cnUpThl. CTpoeHUE MOJIEKYN (Ha MpUMEpE
METaHoJIa W 3TaHoJyia). ['omonornueckuii psan, oOmas ¢dopmyna, H30OMEpHs,
HOMEHKJIaTypa U kiaccudukamus. DOu3nUecKrue CBOWCTBA MPEACIIBbHBIX
OJIHOATOMHBIX CHHUPTOB. BoJopoaHble CBA3M MEXKAYy MOJIEKYJaMU CIUPTOB.
XHUMUYECKHE CBOMCTBA: pEAKUMU 3aMEUICHHMs], JEeTUJpaTalyyd, OKHUCIICHHUS,
B3aMMOJICUCTBHE C OpPraHMYECKUMU W  HEOPraHUYECKHUMH  KHUCIOTAMH.
KauecTtBeHHast peakuuss Ha OJHOATOMHBIE CHOUPTHL. JlelicTBUE »3TaHONA |
METaHOoJIa Ha opraHu3M 4esnoBeka. CnocoObl MOMy4YeHUS U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.



[Ipocteie aupsl, HOMEHKIAaTypa U n3oMepus. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOWCTB.

MHoroaroMHble COMPTHl — ATHIEHIJIUMKOIb U Tiuuepud. dusnueckue u
XUMUYECKME  CBOWCTBA:  pPEAKUMU  3aMEUICHHWs,  B3aUMOJIEUCTBHE  C
OpPraHMYECKUMU M HEOPraHMYECKUMHU KHUCJIOTaMH, KaueCTBEHHas peaklus Ha
MHOIOaToMHble  cnupThl.  [IpencraBneHue O  MEXaHHM3ME  PEaKLMi
HyKJIeOQUIbHOTO 3amernieHus. JlelictBue Ha opraHu3M uenoBeka. CrocoObl
MOJIy4eHHUS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enos. CTpoeHHME MOJEKYNBI, B3aMMHOE BIIMSHHUE THIPOKCOTPYIIIBI U
OeH3ompHOrO sAapa. dusnueckue cBoiicTBa GpeHona. OcoOOEHHOCTH XUMHUYECKUX
cBoicTB (eHona. KauectBeHHble peakuuu Ha ¢eHosn. TokcuyHOCTh (heHorna.
Crioco0bl notyueHus U npuMeHenue gpenomna. @enondopmanbaeruaHas CMOIA.

KapOoHunbHbIE COEAUHEHUS] — albJETUJbl M KETOHBI. JIEKTPOHHOE
CTpO€HHE KapOOHWUIBLHON Trpymnmbl. ['oMoJloTHYecKHe psbl albJACTUIOB U
KETOHOB, o01as gopmMmysa, u3oMepusi U HoOMeHKIaTypa. Ou3ndeckre CBONCTBa
anbACTUJIOB M KETOHOB. XHMHUYECKHE CBOWMCTBA aJblIErMJAOB M KETOHOB:
peakiuu npucoeauHenus. OKUCIeHUE aabJeru0B, KaueCTBEHHbIE peakluy Ha
anbaerupl. CrocoObl MOyYeHUS U IPUMEHEHHUE alIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE TMpeJeiabHble KapOOHOBBIE KHUCJIOTHL. (OcCOOEHHOCTH
CTPOCHHS MOJIEKYJT KapOOHOBBIX KHCIOT. IM3oMepuss W HOMEHKIATypa.
®du3nvecKue CBONCTBA OJHOOCHOBHBIX TMPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bomopoansie cBsizu MeXIy MOJEKyJaMu KapOOHOBBIX KHUCIOT. XHUMHYECKUE
CBOMCTBA: KUCIIOTHBIE CBOMCTBA, peakius dTepuuKaim, peakiuu ¢ y4acTuem
YIJIEBOJIOPOAHOTO paaukana. OCOOEHHOCTU CBOMCTB MYPaBbUHOW KHUCIIOTHI.
[lTonsiTue 0 TPOUBBOAHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 23dupax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWMCTB HEMPEACIIbHBIX U
apoOMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
TUIAPOKCUKAPOOHOBBIX KUCOT. [IpencraBuTenu BhICIINX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAsI, MAJILMUTUHOBAS, OJICMHOBAS, JIUHONEBAS, JTUHOJIEHOB8As KUCIOTHI.
CniocoObI mosTy4eHus: ¥ MPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuble 3dupsl. 'omomoruueckuit psin, obmas Gopmyna, usomMepus H
HOMEHKJIaTypa. PU3NUECKUEe U XMMUYECKUE CBOMCTBA: THUIPOJW3 B KUCIOW U
IECJIOYHOM Cpelie.

Kupsl. Ctpoenue, puznuecKkie 1 XUMUYECKUE CBONCTBA KUPOB: THAPOIIU3
B KHUCJIOW W TIesnoyHoi cpere. OCOOEHHOCTH CBOMCTB KHPOB, COACPIKAIIUX
OCTaTKHU HEMPEACIIbHBIX KUPHBIX KUCIOT. JKUpHI B IpUPOJIE.



MEI14 KaK COJIM BBICIIHX Kap6OHOBBIX KHUCJIOT, UX MOIOIICC I[GﬁCTBPIG.

OO6mias xapakTepucThka yrieBoaoB. Knaccudukaiust yrieBoioB (MOHO-,
IU- W 1nojaucaxapuiel). MoHocaxapupl: TJIOKO3a, (PyKTO3a, TralakTo3a,
pubo3a, nezokcupuOo3a. Puznueckrue CBOMCTBA M HAXOXJEHUE B MPUPO/IE.
@otocuHTe3. XHMMHYECKHE CBOMCTBA IUIFOKO3bl: PEAKIMM C y4aCTHUEM
CHUPTOBBIX U AJIbJETHIHOM TPy, CIIMPTOBOE U MOJIOYHOKUCITIOE OPOKEHHUE.
[IpuMeHeHnEe TIIOKO3bl, €€ 3HAYEHUE B IKUZHEACATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MalbTO3a M JIAKTO3a. BoccraHaBiMBawmue WU
HEBOCCTAHABIMBAIOLIME aucaxapulbl. ['uaponus nucaxapunos. HaxoxneHue B
npupoge U npumeHenue. [lonmucaxapuapl: Kpaxmall, TIIMKOT€H W LEJUIH0JI03a.
CrpoeHrne MakpOMOJIEKYJI Kpaxmaya, IJIMKOT€Ha W ILEJUTI0NI03bl. DU3NYECKHe
CBOMCTBAa KpaxMaJla M LEJUTIOJIO3bl. XUMHUYECKHE CBOWCTBA KpaxMalia:
TUAPOSN3, KAYeCTBEHHash peaknuss ¢ MOoAOM. XHUMHUYECKHE CBOMCTBa
LEJUTIOJIO3bL:  TUAPOJIN3, TOoJlydeHHe >QupoB wnewnonao3sl. [lonarue 00
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).

DKCHepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M WX MPEBPAILCHHIA:
pPacTBOPUMOCTh pAa3IMYHBIX CIHUPTOB B BOJI€, B3aWMOJICHCTBUE ATaHOIA C
HaTpUEM, OKUCIIEHUE 3TUJIOBOrO CIHPTA B aJbAETH]l HA PacKaIEHHOM METHOU
IPOBOJIOKE, OKHUCJIEHHWE STWJIOBOTO CHHpPTa JUXPOMATOM Kajusi (BO3MOKHO
MCIIOJIb30BAaHUE BUECOMATEPHUATIOB), KAUECTBEHHbIE PEAKLUU Ha aJlbJeruibl (C
ruapokcuoMm auammuncepebpa(l) u  ruapoxcumom  menu(ll)), peakmus
rmnepuHa ¢ rugapokcuaoM  meau(ll), xumuyeckue CBOICTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aUMOJIEMCTBUE pPACTBOpPA TIJIIOKO3bl C THUIPOKCUAOM
meau(ll), B3auMoaelicTBre Kpaxmalia ¢ HOJIOM, PelIeHHEe IKCIIEPUMEHTATIbHBIX
3aga4 o teMaMm «Cruptbl U ¢deHonb», «KapOboHoBbie KUCTOTHL. ClOXKHBIC
3(UpBD.

A3oTcoaep:kaniue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHu4eckde Npou3BOJAHbIE ammuaka. Kiaccudukanus
aMUHOB: anupaTUYeCKue ¢ apOMaTHYECKUE;, TEPBUYHBIC, BTOPUYHBIC W
TpetuuHbie. CTpoeHrEe MOJIeKyYJ, o0mias popMyna, u30Mepusi, HOMEHKJIAaTypa U
¢usnuecknue CcBOMCTBA. XHMHYECKOE CBOWCTBA anu(paTUYECKUX aAMUHOB:
OCHOBHBIE CBOMCTBA, aJKWIMPOBAHUE, B3AUMOJACHCTBUE MEPBUYHBIX aMHUHOB C
a30THCTOU KUCHOTOW. COJIN aTKUIIAMMOHMUSL.

AHWINH — TPEACTAaBUTENIb AMUHOB apomaTudyeckoro psna. CTpoeHwue
aHwiIvHa. B3auMHOe BIMSHME TpyNI AaTOMOB B MOJIEKYJe aHWIMHA.
Oco0EHHOCTH XWMHYECKHX CBONCTB aHWIMHA. KauecTBEHHbIE peaKIMu Ha



aamrH. CrnocoObl TIOJNYYeHHS ¥ TNPUMEHEHHE alu(aTUICCKUX aMHHOB.
[Tonyuenne anuIMHA U3 HUTPOOEH3017Ia.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTaelbHbIE MPEICTABUTENN
O-aMHUHOKHUCJIOT: TJHWIMH, ajJlaHuH. Ou3NYecKue CBOMCTBA AaMHHOKHCIOT.
XWMHUYECKHUE CBOWCTBA AMHHOKHCIOT KakK aMQpOTEpHBIX OPTraHUYECKHUX
COCMHEHUN, peaKITusl MOJIMKOHISHC AN, 00pa30oBaHue TENITUIHON CBSI3H.
buonorunueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 U THAPOJIN3 MENTUIOB.

benku kak mpupoaHbie monauMephl. [lepBudHas, BTOpUYHaAsA U TPETUYHAs
CTpyKTypa OenkoB. XMMHUYECKHE CBONCTBA OENKOB: THAPOJN3, JICHATYpaIlus,
KaueCTBEHHBIC PEaKIIMU Ha OCIIKU.

OKCIEepUMEHTAIbHBIE METOJIbl M3yUYEHHS] BEIIECTB M HUX MpPEBpaIllCHUM:
pacTBOpeHHe OCIKOB B BOJIC, JICHATypalus O€JIKOB IIPU HAarpeBaHHUH, IBETHBIC
peakiuu Ha O€NKH, peHIeHue JKCIEPUMEHTAIBHBIX 3aJad 10 TeMam
«A3oTcoAepkalue — OpraHMdeckue  coenuHeHus’» U «Pacmno3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BricokoMouIeKyJISIpHbIE COeINHEHMS.

OCHOBHBIE  TIOHATHUSI XMMHHM  BBICOKOMOJICKYJISIPHBIX  COCIIMHEHUM:
MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpU3ALUU, CPEAHSA
MoJieKkyJsipHas Macca. OCHOBHbIE METOABI CHUHTE3a BBICOKOMOJIEKYJISPHBIX
COCAMHEHUN — MOJIMMEPHU3ALIUS U TTOJTMKOHIECHCAIIHS.

[TonumepHbie Martepuanbl. [lmacTmaccbl (TOJMATHIICH, MOJUIIPONUIIEH,
MOJMBUHWIXJIOPUJ, TOJHUCTUPOJ, TOJUMETHUIMETAKPUIIAT, TOJIUKApOOHATHI,
noymdTUICHTepedTanar). Y Tunuzaus 1 nepepadoTka riacTuka.

DnacToMephbl:  HaTypajbHBI  KaydyyK, CHHTETHYECKHE  Kay4dyKu
(OyTaareHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IIENK), HCKYCCTBEHHbIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KAllPOH U JIaBCaH).

[Tomumepsnl CIELUAJIBHOTO Ha3HAYCHUS (Tedon, KeBJjap,
AIIEKTPOINPOBOISIINE TTOJIUMEPHI, OMOpa3iaraeMple IOJIUMEPHI).

DKCIepUMEHTaIbHbIE METOJIbI M3yUYCHHSI BEIIECCTB M HUX MPEBpaIlCHUM:
O3HAKOMJIEHHE C O0Opa3laMu TPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
mjacTMacc, KaydyKoB, pelIeHHe OKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«Pacrno3HaBaHue MI1acCTMAacC U BOJIOKOHY.

PacuéTnrblie 3amaun.

Haxoxnenne MonexkynspHoi (OpMyJIbl OPTaHUYECKOTO COSAUHEHUS II0
MacCCOBBIM JIOJISIM JJIEMEHTOB, BXOJSIIMX B €ro COCTAaB, HaXOX/CHUE



MOJICKYJIAPHON (DOPMYJIBI OPTaHUYECKOTO COCOUHEHUS Mo Macce (00BEMY)
IPOJYKTOB CropaHusi, MO KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOAYKTOB
peaKiuu W/WIM UCXOAHBIX BEIIECTB, YCTAaHOBIIEHHUE CTPYKTYpPHOH (HOpMYIbI
OpraHUYEeCcKOTO BEIleCTBA HA OCHOBE €ro XMMHYECKHX CBOMICTB WJIU CIOCOOOB
MOJIyYE€HUS], ONPEAEIICHHE JIOJIM BBIXOJIA MPOJIYKTa PEAKUUHU OT TEOPETHUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexxXnpeaMeTHbIX CBsI3el MPU U3yYEHUH OPTaHUYECKOU XUMUU
B 10 Ki1acce OCyIIECTBIISIETCS YEPE3 UCIOIB30BAHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHBIX TIOHSATUH, TaK W TOHATUH, NPUHATHIX B OTAEIBHBIX IpeAMETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4HbIE TIOHSTHS: SIBICHUE, HAay4HbId (akT,
TUIO0TE3a, TEOpHUs, 3aKOH, aHAIU3, CHUHTE3, Kiaccudukanus, HaOIIoAeHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJICITUPOBAHMUE.

®uzuka: Marepus, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa,
HSHEPreTUUECKU YPOBEHb, BEILLECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BElIECTBa, (PU3MUECKUE BEIUYMHBI, €IUHUIBI U3MEPEHUS, CKOPOCTb, YHEPIus,
Mmacca.

buonorus: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPOMHBIA U TeTepOTPOQPHBINA TUIl MUTAHUA, OpPOKEHUE,
(doTrocuHTE3, IBIXaHUE, OEIKH, YIJIEBOABI, >KUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMEHTBHI.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILIHBO.

TexHonorus: MUIIEBbIE MNPOAYKTBI, OCHOBBI PALMOHAIBHOTO MHUTAHMUS,
MOIOLIUE CPEJICTBA, MaTEPUANIbI U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

OBIIAA N HEOPI'AHUYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMMH.

Atom. CocTaB aTOMHBIX sA€p. XHUMHWYECKUW dJIEMEHT. WM30TOombl.
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPTCTHUCCKUE
YpPOBHU M TMOAYypOBHHU. AToMHBIE opOutanu. Kiaccudbuxanus XuMHUUECKUX
aJIeMeHTOoB (S-, p-, d-, f-amementsr). PacrpenencHue 3JIEKTPOHOB 10 aTOMHBIM
opOuTanaM. OJEKTPOHHBbIE KOH(MUTYypallud aTOMOB JJIEMEHTOB IEPBOTO—



4eTBEPTOTO MEPHOIOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUH, DJICKTPOHHBIC
KOH(MUTypallui HOHOB. DIEKTPOOTPHUIIATEIILHOCTb.

[lepuonnueckuit 3akoH u llepuwoanyeckas cucTeMa XUMHYECKHX
snemeHtoB  J[.MI. MeHnneneeBa. CBs3p  NEPUOAUYECKOTO  3aKOHA W
Ileproguyeckor CUCTEMBI XMMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEU
CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHS CBOWCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIIaM U
nepuoaam. 3HadueHUe nepuoandeckoro 3akona J1.1. Menaeneena.

XuMH4YecKasi CBSI3b. BUIBI XMMHWYECKOM CBS3U: KOBAJICHTHAsA, WOHHAas,
MeTauinyeckas. Mexanu3mbl 00pa3oBaHUs KOBAJCHTHOM CBSI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA.  DHEprus ©U  JIuMHAa  CBA3U.  [loJIApHOCTS,
HAIIPaBIICHHOCTh M HACBIIIAEMOCTh KOBAJEHTHOW CBsI3U. KpaTHble CBS3H.
BopopoaHas cBsi3b. MeXMOJIEKYISIPHBIE B3aUMOACHCTBUA.

BaneHTHOCTP M BaJleHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYpbl MOJIEKYJ1 € HUX TE€OMETPUUYECKUM CTpPOCHHEM (Ha MpUMeEpe
COEIMHEHU PJIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienre O KOMIUIEKCHBIX cCOeIUHEHHUSAX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBaTeiab,  JIMTAHJbl.  3HAYEHHWE  KOMILUIEKCHBIX
coeauHeHui. [IoHsATHE O KOOPAMHALIMOHHON XUMHUH.

BemecrBa MOJIEKYISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUS. THIIbI
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbix cucremax. Mcruaueie pactBopsl. [IpeacraBnenue
0 KOJUIOMJHBIX pacTtBopax. CrmocoObl BBIpAXEHUS KOHIIEHTPAIIMH PACTBOPOB:
MAaccCOBasl J0JIA BEUIECTBA B PACTBOPE, MOJIApHAsi KOHIEHTpanus. HachlleHHbie
Y HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanuss U HOMEHKJIaTypa  HEOPraHMYECKUX  BEIIECTB.
TpuBuanpHble HAa3BaHUsS  OTHAEJIBHBIX  INPEACTABUTEIEH HEOPraHUYECKHUX
BEIIIECTB.

Knaccudukanus  XuUMHUECKMX  peakIMii B HEOPraHWYECKOW U
OPTraHUYECKON XMMHH. 3aKOH COXPAHEHUS] MACCHI BEIIECTB; 3aKOH COXPAHEHUS
U TPEBpaIEHUsT DHEPTUH TMPH XUMUYECKUX peakmusaxX. TemnoBbie d)QeKThI
XUMHUYECKUX peakiui. TepMOXUMUYECKUE YPAaBHEHUS.

CkopoCcTh XMMHYECKOM peakluu, €€ 3aBUCUMOCTh OT pPa3lIMyHbIX
dakTopoB. ['oMoreHHbIe U reTeporeHHbIe peakiuu. Katanus u kaTaam3aTopsl.

OOpatumple W HEOOpaTUMbIE peakIMu. XHUMHYECKOE pPaBHOBECHE.
Koncranta xumuueckoro paBHoBecHsi. DaKTOpPhI, BIUAIOIIAE HA IOJOKEHUE



XUMUYECKOTO PaBHOBECHS: TEMIIEpATypa, NaBJICHUE U KOHIICHTPAIMU BEIECTB,
yyacTByrolmux B peakuuu. [Ipunmun Jle [larenbe.

Onektposmtudeckas aucconuanus. CUIbHBIE W CIIa0bIe DJIEKTPOJIHTHI.
Crenenpb aucconuanuu. Cpega BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasbHasl,
menounas. Bopoponuwiii mokazatens (PH) pactBopa. I'mmponu3s coseit.
Peakuuu nonHoro ooMeHa.

OKHUCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakiuu. (CTeneHb OKUCIEHUS.
OkucnauTenb W BOCCTaHOBUTENb. [IpoliecChl OKUCIEHUS U BOCCTAHOBJICHUS.
Baxneiiliie OKHCIUTEIN U BOCCTAHOBUTEIM. METOJ 3JEKTPOHHOro OajaHca.
DJIEKTPOJIN3 pACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HW3YyYEHHS] BEIIECTB M WX NPEBPAICHUN:
pa3lIoKEHUE MEPOKCUIA BOJAOPOJAa B MPHUCYTCTBUU KaTaau3aTopa, MOJIEIU
KPUCTAUIMYECKUX  PEIIETOK, IMPOBEJAECHUE pEakiuil HOHHOro OOMEHa,
OTPENICIICHUE CPEIbl PACTBOPOB C MOMOIIBI0 UHANKATOPOB, U3YUEHUE BIIUSHUS
pa3IMUHbIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOM pEaKkIUuu U TOJIOKEHHE
XUMHYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xummusi.

[Tonoxxenne HemerasmioB B llepuonnueckol cucTeME XUMHUYECKHUX
anemeHtoB J[.MI. MeHnneneeBa U OCOOCHHOCTHM CTPOCHUSI HMX aTOMOB.
®dusznveckre CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIJIOB (Ha MpuUMepe
KHCJIOPOJIa, cephl, hocdhopa u yriaeposa).

Bonopona. Ilonyuenue, pusznueckue u XMMHUYECKUE CBOWMCTBA: PEAKIMH C
METaJUIlaMd ¥ HEMETaJUIlaMU, BOCCTAHOBUTEJIbHBIE CBOWCTBA. [ MApUIIBL
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxxnenue B mpupojie, CocoObl MoayyeHus, GUu3ndeckue u
XAMUYECKUE CBOICTBA. ["anoreHoBOOOPO/IBL. Baxueimue
KHUCIIOPOJICOJIEpKAIlIUe  COCINMHEHMs]  rajoreHoB.  JlaGopaTopHbie
IPOMBIIIJIEHHBIE CTIOCOOBI MOJIyYeHHUs TajIoTeHOB. [[puMeHeHne TaJIoreHOB U UX
COEMHECHUM.

Kucnopon, o3oH. JlabopaTopHble U MPOMBIIICHHBIE CIIOCOOBI TOTYYEHUS
kuciopoaa. OuU3nyeckue U XMMHUYECKHUE CBOWCTBA U MPUMEHEHUE KUCIOpOaa U
030Ha. OKCUIbI U IEPOKCHUJIBI.

Cepa. Haxoxnmenue B mpupoje, CHOCOObl MONMy4deHUs, (puudeckue u
xuMuueckue cpoiictBa. CepoBomopon, cynbhuabl. Oxcupn cepwi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KUCIOTHI M UX coiu. OCOOCHHOCTH CBOMCTB
CEpHOU KUCIIOTHI. [IpruMeHenue cepbl U €€ COeTMHEHN.



Azotr. Haxoxknenue B TpHpoOjE, CIOCOOBI MONyYeHUS, (PU3HMUECKHE H
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTpUAbl. OKcuabl a3oTa. A30THCTas |
a30THasE KHUCIOTHI U X coiu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIIOTHI.
[IpuMeHeHure a30Ta ¥ ero COeIMHEHU. A30THbIE YI0OpEHUsI.

®ochop. Haxoxaenue B mpupoje, crnocoObl MOMy4YeHUs, (PU3HUecKre u
xumuyeckue cBorctBa. @ochuasl u Gochun. Oxcuasl pocdopa, dhochopHas
kuciota u e€ conu. [Ipumenenune dochopa u ero coeguHeHuit. PocdopHbie
ya00peHus.

Yrnepon, HaxoXJaeHHE B TMpHpPoAE. AJUIOTPOMHBIE MOAU(DUKAIIH.
dusnyeckue M XUMHYECKHE CBOMCTBa IPOCTBIX BELIECTB, OOpa30BaHHbBIX
yriepogom. Okcua yriepona(ll), okcun yrnepona(lV), yronbHast kuciora u eé
COJIM. AKTUBUPOBAHHBINA yroub, aacopOuus. Oymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. [[ppuMeHeHne mpocThIX BEMIECTB, 00OPA30BAaHHBIX YTIEPOIOM, H €T0
COCIMHEHU.

Kpemunii. Haxoxzaenue B npupone, cnocoObl MoayyeHus, PU3nYecKue u
xumudeckue corctBa. Oxcup kpeMuuA(1V), kpeMHueBasi KUCI0Ta, CUIIUKATHI.
[Ipumenenue kpemHHsI U ero coenuHeHHi. CTEkso, €ro MoJiydeHHE, BHJIbI
CTEKJIA.

[Tomoxenne wmeramioB B llepuognueckor cucreMe  XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK AaTOMOB METAILIOB.
O6mume Qusnyeckue cBOMCTBa MeTauioB. [IpumeHeHue MeTamioB B OBITY H
TexHuke. CIUIaBbl METAIIIOB.

DNEeKTPOXUMHUUECKUN psii HanpspkeHuit MeTtaiwioB. OOIMe CcrocoOsl
MOJTY4EeHUS METaJJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPT U,
anekrpometaiutyprus. Ilonstue o xoppo3un meramuioB. CrnocoObl 3aliUThl OT
KOPPO3HH.

O6mas xapakrepuctuka MetaioB |A-rpynnsl Ileproguyeckoil cucteMbl
XUMUYECKUX »dJeMeHTOoB. Harpuii w kanuii: mnonydenuwe, Qunyueckue Hu
XUMHYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

O6muras xapakrepuctuka MetamuioB ||A-rpymnmsr [lepuogndeckoit cucTeMbl
XUMUYECKUX BJIEMEHTOB. MarHuil M KajbLMid: ToNydeHue, (U3U4YecKue Hu
XUMHYECKHE CBOWCTBA, NPUMEHEHHME NPOCTHIX BEIIECTB U MX COCAWHECHUM.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMunMit: TolydeHHe, (GU3NYECKHE W XHMMHUYECKHE CBOMCTBA,
OpPUMEHEHUE MPOCTOr0 BEUIECTBA M €r0 COeIMHEHU. AMQOTEpHBIE CBOICTBA
OKCHJIa ¥ TUAPOKCUA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AIFOMUHUS.



OOmiasi xapakTepucTHKa MeTauioB Mo0ouHbIX mnoarpynn (b-rpymm)
[lepuonnueckoi CUCTEMbI XUMUYECKUX 3JI€MEHTOB.

du3NYecKue U XMMUYECKUE CBOMCTBA XpOMa U €ro coeauHeHuil. OKcuabl
u ruapokcuabl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u 1UXpoMaThl, UX
OKHUCJIUTENIbHBIC CBOMCTBA. [loydueHre 1 mpuMeHeHne XpoMma.

duznyeckre M XUMHUYECKHE CBOWCTBA MapraHila M €ro COEIUHEHUM.
Baxwneiimme coeaunenuss wapranna(ll), wmapranma(lV), wmapranuna(VI) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIbHBIC CBOMCTBA.

dusnvecKre 1 XMMUYECKHE CBOMCTBA JKelie3a U ero coeuHeHu. OKCUbl,
ruapokcunsl U conu xenesa(ll) m sxenesa(lll). Ilomydyenne u mpumeHeHUE
JKeJie3a U €ro CILJIaBOB.

Pu3nyecKre U XUMUYECKUE CBOMCTBA Meau U €€ coequneHui. [lomyuenue
Y IPUMEHEHUE MeJIU U €€ COCTMHEHMUIA.

[uuk: momydyeHue, GU3MUYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCH/JIa U TUAPOKCHUA IIMHKA, THIPOKCOKOMIUIEKCHI ITUHKA.
[IprMeHeHnEe IUHKA U €0 COCTMHEHUI.

DKCIEepUMEHTAIbHBIE METOJIbI M3yYEHHS BEIIECTB M UX MPEBpPAIlCHUM:
M3yueHHe 00pa3lloB HEMETAUIOB, ropeHue cepsl, docdopa, xene3a, MarHus B
KHCJIOPOJIE, M3Y4YEHUE KOJUIEKIMU «MeTamibl W CIUIaBb», B3aHMMOJICHCTBUE
IIEJOYHBIX U HIEJOYHO3EMEIbHBIX METAJIOB C  BOJOH  (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUAIOB), B3aUMOACHCTBHE IIMHKA W JKelie3a C
pacTBOpaMM KHUCJIOT U IE0YeH, KaYeCTBEHHBbIC PEAKIMU HAa HEOPraHUYECKUE
AHUOHBI, KAaTHOH BOJOpPOJAa M KAaTHOHBI METAUIOB, B3aUMOJCICTBUE
TUAPOKCUIOB ATIOMUHUS U [IUHKA C PACTBOPAMU KHUCJIOT U IIEJIOYEH, pellleHHe
AKCIEPUMEHTANIbHBIX 3a/1a4d 1o TemaM «[ anorens», «Cepa U €€ coeIMHEHUs»,
«A30or u dochop U uUX coeauHEHUs», «MeTa/ulbl TJABHBIX MOATPYII,
«Metasbl MOOOYHBIX TOATPYIIID.

XUMUS U )KU3Hb.

Pons xumMum B oOecreyeHWH YCTOMYMBOTO pa3BUTHUSL YEJIOBEUYECTBA.
[TonatTe o0 Hay4yHBIX METOAAX I[IO3HAHUA W METOAOJIOTMM HAyYHOIO
UCCIICIOBAHUSI. Hayunbie TIPUHIIUATIBI OpraHu3aIuu XUMHUUYECKOTO
Mpou3BOACTBA. [[pOMBINIIIEHHBIE CTIOCOOBI MOTYYEHUST BAXKHEUIITNX BEIIECTB (Ha
npuMepe  TMPOM3BOJICTBA  aMMMaKa, CEpPHOM  KHUCJIOTBI,  METaHOJa).
[IpombIniIeHHBIE CTIOCOOBI TOMYYEHHUS METANIOB M CIIAaBOB. XHMHYECKOE
3arps3HEHUE OKpYKaloIIeH cpeapl W ero TMocieACTBUi. Poib XuMuu B
obOecrieYeHNN dHEPIeTHICCKON 0€30IMacCHOCTH.



XuMHsi W 340pOBbE uesoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX MpenaparoB. Ponp XWMUM B pa3BUTUHU
MEIULIHBI.

XWMHMSI TUIIH: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Poiib Xumuu B
o0ecrieueHuu MUIEeBOM 0€30MacHOCTH.

Kocmernueckrne u napdromepnbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOT0 MCMOJIb30BAaHUS TpENapaToB OBITOBOM XMMHUU B TOBCEIHEBHOI
KU3HU.

XuMus B CTPOUTEIBCTBE: BOKHEUIIINE CTPOUTEIbHBIE MATEPUAIIBI
(11lemMeHT, O6eTOoH).

XuMmusi B CENbCKOM  XO03siicTBe. OpraHuyeckue W MHUHEPAIbHBIC
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUaIIbl, KPACKH, CTEKIJIO, KEpAMHUKA.
Marepuaisl AJist 3JeKTpOHUKU. HaHOTEXHONIOTUH.

PacuérHblie 3anaumn.

Pacuérei: Macchl BelecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MAcce WM O0BEMY OJIHOIO M3 YYaCTBYIOIIMX B PEAKIIMU BEILECTB,
Macchl (00bEMa, KOIMYECTBAa BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEIIIECTB MMEET MPHUMECH, Macchl (00BhEMa, KOJIMYECTBA BEIECTBA) MPOIYKTa
peaKUMM, €CIM OJHO M3 BEIIECTB JaHO B BHJE pPACTBOpPA C ONPEACIEHHOU
MAacCOBOM JIOJIE PacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM W MOJISIPHOM
KOHICHTPAIIMM BEIIECTBA B PACTBOPE, JOJM BBIXOJIAa MPOAYKTA PEAKUUHU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzammss MeXnpeaMeTHBIX CBs3ed Tpu  HU3ydyeHUH oOmed u
HEeopranndecko xumMuu B 11 Kiacce oCyliecTBIsIETCS 4epe3 HCIOIb30BAHUE
KaKk OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATUN, TaK W TOHSTHM, MPUHATHIX B
OTAEIBHBIX MIPEAMETaX €CTECTBEHHO-HAYYHOTO [HUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC TOHSATHUS: SBJICHUE, Hay4YHBIM (QakT,
TUTIOTE3a, TEOpHs, 3aKOH, aHaJW3, CUHTE3, KJacCU(UKAIUs, MEPUOTUIHOCTD,
Ha0IIoICHUE, U3MEPEHHE, SKCTICPUMEHT, MOJICIIb, MOJCIUPOBAHUE.

®dusuka: Marepus, MUKPOMHpP, MaKpOMHUp, aTOM, OIJIEKTPOH, IPOTOH,
HEUTPOH, HOH, H30TOMbl, PATUOAKTUBHOCTb, MOJIEKYJA, HHEPreTUUECKUI
YPOBEHb, BEILIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA, UACaTbHBIM
ra3, GU3NYeCcKue BEJIMYUHBI, €IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.



buonorusi: knerka, opraHu3M, 3KocucTeMa, Ouocdepa, MeTadOIU3M,
MaKpO- U MHUKPODJIEMCHTHI, OCJIKH, JKHUPBI, YIICBOABI, HYKIICHHOBBIC KHUCJIOTHI,
(bepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

I'corpadus: MuHEpaabl, TOPHBIC IOPOJIBI, IIOJC3HBIC HCKOIIaeMEbIE,
TOTUTHBO, PECYPCHI.

TexHOI0THS: XAMHUYECKast IIPOMBIIICHHOCTD, METaJUTyprus,
CTPOUTEIBHBIC MaTEpPHUANbI, CEIbCKOXO3SMCTBEHHOE IPOW3BOACTBO, IHINEBAS
IIPOMBIIIICHHOCTh,  (hapMalleBTHUECKasi IPOMBIIIUICHHOCTb, ITPOU3BOJICTBO
KOCMETHUYECKHX TMpEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB,
AJICKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOI'PAMMEBI 110
X1UMHUUN HA YTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMU

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBeTrcTBUM € CHUCTEMHO-IESATENIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3YyIbTaTOB OCBOCHMS MpeaMeTa «XUMHUA» HA YPOBHE CPEIHETrO
oOuiero o0pa3oBaHUsl BBIAEICHBI CIEAYIOIINE COCTaBISIOLIUE: OCO3HAHUE
00yYaIOIMMUCA POCCUUCKON TPaKIaHCKOW HMIACHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO,  CaMOCTOSITEIBHOCTH U CaMOONPEIEICHUI0;  HaJIW4He
MOTHUBAallMKd K OOYYEHHUIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCA
PYKOBOJCTBOBAaTbCS IMPUHATBIMA B OOLIECTBE IMpaBUJIaMHM U HOpMaMu
MOBEJICHUS; HAJIMYME MTPABOCO3HAHUS, IKOJIOTUYECKON KYJIbTYpPbl; CHOCOOHOCTD
CTaBUTH LIETTU ¥ CTPOUTH KU3HECHHBIC TUTAHBI.

JIMUHOCTHBIE pe3yJabTaThl OCBOCHHUS IMpeaMera «XUMHUS» OTPaxaroT
c(OPMHUPOBAHHOCTH OIbITA IMO3HABATEIILHOM M NPAKTUYECKON IeATEIbHOCTH
oOyuaromuxcs B MPoLecce peaan3aui 00pa3oBaTeIbHON AeSITENbHOCTH.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS MpeAMeTa «XHUMHUSD OTpaxaroT
c(OPMUPOBAHHOCTH OIbITA TMO3HABATEIILHOM M MPAKTHUYECKON JEeSTEIbHOCTH
00yJaromuxcsi B Mporiecce peansauu o0pa3oBaTeIbHON IeATeIbHOCTH, B TOM
qHClie B 4aCTH:

1) rpa:KaaHCKOr0 BOCIIMTAHMS!

OCO3HaHWsI  OOYyYaAIOUUMHCS  CBOMX  KOHCTHUTYIMOHHBIX TIpaB M
00s3aHHOCTEM, YyBa)K€HUS K 3aKOHY M MPaBONOPANKY; TNPEICTABICHUS O

COIMAJIBHBIX HOPMaX U MPaBUJIaX MEKITUIHOCTHBIX



OTHOILICHUM B KOJIJICKTUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOMU

NEATeIbHOCTU TP CO3JIaHUU Y4YEOHBIX TMPOEKTOB, PEIICHHH Y4YEOHBIX H

MO3HABATEIbHBIX  337a4, BBINOJHEHUM  XHMHUYECKUX  DKCIIEPUMEHTOB;

CITOCOOHOCTH MIOHMMAaTh U MMPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U

apTryMEHTHI IPYTUX IPH aHATU3¢ PA3IMYHBIX BUIOB YICOHOM JIEATSIBHOCTH, 2)
NMATPUOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOIIEHHUS K HCTOPUYECKOMY U HAYYHOMY HACIIEIUIO
OTEUECTBCHHOW XUMHUH; YBAXKCHHSI K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPHUH H
MPAKTUUYECKOTO MPUIIOKECHUSI XUMHUH, OCO3HAHUSI TOTO, YTO JTAHHBIE HAYKH €CTh
pe3yabTaT JUIMTEIbHBIX HAOMIOJACHUN, KPOMOTJIMUBBIX AKCIEPUMEHTAIBHBIX
IIOUCKOB, TIIOCTOSSHHOTO TpyJa Y4Y€HBIX H© IPAKTHUKOB,; MHTEpECca WU
II03HABATEJIIbHBIX MOTHMBOB B TMOJYYCHHM U  IIOCICAYIOIIEM aHau3e
nHpOpMaIluu O TEPEOBbIX JOCTHKEHUAX COBPEMEHHON OTEYECTBEHHOU
XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUSI:
HPAaBCTBEHHOI'O  CO3HAHUS, JTHUYECKOTO  TOBEJICHMS; CIOCOOHOCTH
OLICHUBATh CUTYAIMH, CBSI3aHHBIE C XUMUYECCKUMU

SBJICHWSIMU, W TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh Ha
MOPaJTbHOHPABCTBEHHBIE HOPMBI W IIEHHOCTH; TOTOBHOCTHU OIIEHHUBATh CBOE
MOBEICHWE W TIOCTYNKM CBOMX TOBApUINEH C TO3WIMIA HPABCTBEHHBIX U
IPAaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIIEACTBUNA MTOCTYIIKOB;

4) dbopMHpPOBAHHA KYJIbLTYPHI 310POBBI:

MOHMMAaHUSl IIEHHOCTEH 3J0poBOTO U Oe30macHoro olpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U
MICUXUYECKOMY 3JI0pPOBbIO; COOJIOJEHUSI MpPaBWII OE€30MacHOro OOpaleHusi C
BEIIIECTBAMU B OBITY,

MOBCETHEBHON KHM3HU, B TPYAOBOH MAESITETbHOCTH; TOHWMAaHUS ILIEHHOCTU
MpaBuU WHIAUBUIYAIBHOTO M KOJUIGKTHBHOTO OE€30MAaCHOTO TIOBEJCHUS B
CUTYaIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI  TOCJIEICTBMM W HENPUATHS  BPEIHBIX  MPUBBIYCK
(ynotpeOmneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpya0BOr0o BOCIIUTAHUSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIENOBATEIHCKON
NeSTeTPHOCTH, OOIIECTBEHHO IIOJIC3HOW, TBOPYECKOM © JPYyrux BUJAX
JESTENIbHOCTH, YCTAHOBKM Ha aKTHBHOE yYacTHE B PEIICHUW MPaKTUYECKHX
3ama4y



COIMAJIBHON HAIPaBJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJBI); HHTEpeca K
PAKTHICCKOMY M3yUCHHIO MPO(ECCHi pa3IuyHOro po/a, B
TOM YHCJIE Ha OCHOBE NIPUMEHEHUS MPEIMETHBIX 3HAHUU TI0 XUMHH; YBaKEHUS
K TPYAY, JIIOJSIM TPyJia U Pe3ysibTaTaM TPYA0BOH JIEATEILHOCTH,; TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MHIMBUAYATHHOW TPACKTOPHH
oOpa3oBanus, Oyaymieii mpodeccur ¥ peaau3aniy COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB C yYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB
U TIOTpeOHOCTEH 0011IeCTBa,;
6) 23KO0JI0TrHYeCKOr0 BOCHHMTAHHMS: DKOJOTHYECKH IEeIeCO00pPa3HOTO
OTHOIIICHUS K MPUPOJC KaK UCTOUHUKY

CYIIECTBOBAHMUS KWM3HU Ha 3emJie; MOHUMAaHMS TJIO0AJBLHOIO XapakTepa

HKOJIOTUYECKUX MPOOIJIeM, BIUSHUS
SKOHOMHYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOW CPENbI;

OCO3HaHUsI HEOOXOIUMOCTHU UCIIOJIb30BAHUS JOCTHKEHUN XUMUH JIJIs1
pelIeHusT BOMPOCOB  PAIMOHAIBHOTO  MPUPOJOINOIB30BAHUS; AKTUBHOTO
HENPUATHS JCUCTBUM, MPUHOCALIMX BpPEJ OKPYXKAOLIEH IMPUPOJHOU Cpele,
YMEHHSI TIPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKUE TMOCIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM M IPEAOTBpALIATh MX; HAJIUYUs Pa3BUTOIO
AKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTHUYECKOM
KYJbTYpBI, OIbITA JEITEIBHOCTH 3KOJOTMYECKOW HANPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCSI MU B MO3HABATEIbHOM, KOMMYHHUKATUBHON U COLIMATIBHOMN
MPaKTUKE, CIOCOOHOCTM M YMEHHUS aKTHUBHO MPOTHUBOCTOATH HJACOJOTUH
xemodoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMS:

MHPOBO33PEHUSA, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA

HayKH{ U OOIIECTBEHHOM MPAKTUKH; MOHUMAHUS CHEU(DPUKA XMMUU KaK HAyKH,
oco3HaHus €€ poiau B (POPMUPOBAHUM PANMOHAIBHOTO HAYYHOT'O MBIIUICHHS,
CO3JIaHUM TIEJIOCTHOTO MPEJICTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE
MPUPOABI U YEJIOBEKA, B MO3HAHUU IPUPOIAHBIX 3aKOHOMEPHOCTEW M PELIEHUH
npoOJjieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;, YOSKIEHHOCTH B 0COOOM
3HAYMMOCTH XUMHH IS COBPEMEHHOM LMBWIM3ALUH: B €€ TYMaHUCTUYECKON
HaAINpaBJICHHOCTH W Ba)XXHOW pOJIM B CO3J@aHUM HOBOW 0a3bl MaTepHalbHOU
KyJIbTYphl, B pEHICHUU TJIO00ATBHBIX MPOOJEeM YCTOWYMBOTO PA3BUTHUS
YEJIOBEYECTBA — CBIPbEBOM, JHEPreTUYECKOW, MHUIIEBOM M HKOJOTHMYECKOMU
0€30MacHOCTH, B PA3BUTUU MEIMIIMHBI, OOCCIICUCHUH YCIOBUH YCIEIIHOTO
TpyJla U SKOJIOTHYECKH KOMGMOPTHOM JKM3HM KaXJOr0 UIeHa OOIIEeCTBa;
€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: TIOHMMAaHUA  CYIIHOCTH  METOJIOB



MTO3HAHUS, UCTIOIh3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTIOIB30BaTh
NOJTydyaeMbIe 3HAHUS TSI aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MHUpa
U TPOUCXONMAMUX B HEM U3MCHEHHWH, yMEHHUS JellaTh O00OCHOBAaHHBIC
3aKJIFOUCHUS] HA OCHOBE HAy4YHBIX (DaKTOB M HMMEIOIIUXCS JaHHBIX C IIEJBIO
MOJIYYeHUSI ~ JOCTOBEPHBIX  BBIBOJIOB;  CIIOCOOHOCTH  CaMOCTOSTEIHHO
UCTIOJb30BaTh XUMUYCCKUE 3HAHUS JIJIS

perIeHus IpoOJIeM B peabHBIX KU3HCHHBIX CUTYAIIHSX;

MHTEepeca K MO3HAHUIO, NCCIICIOBATEIbCKON IeATEIPHOCTH; TOTOBHOCTH H
CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 1O XHUMHU B COOTBETCTBHH C
KU3HCHHBIMHU TTOTPEOHOCTSIMU;

UHTepeca K OCOOEHHOCTSIM  TpyJa B Pa3IUYHBIX
chepax mpodeccuoOHaATbHON JeATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeaMeTHbIE PE3yJbTaThl OCBOCHMS IPOrpaMMbl [0 XHUMHH Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIE  JUIi  (OPMHUPOBAHHMS  MHPOBO33pEHUS  OOYyYaIOIIUXCS
MEXAUCHUILTMHAPHBIE (MeXIpeIMETHBIE) oOllleHayYHbIe MMOHSITHS,
OTpPaXKAIOIIUE IETOCTHOCTh HAYYHOM KapTHHBI MHpa W CIEeUH(PHUKY METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX Haykax (Marepusi, BEIIECTBO,
SHEPrus, SIBJICHUE, MPOIECC, CHUCTeMa, HAay4YHbIM (DAKT, TPHHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCieIO0BaHUE, HaOJIOJACHUE, H3MEpPEHME,
AKCIIEPUMEHT U JPYTHE);

YHUBEPCAIbHBIC y4eOHbBIC JIEUCTBHS (mo3HaBaTeNbHEIE,
KOMMYHHKATHBHBIC, PETYJSITUBHBIC), oOecrneuyuBaronme GOpMUPOBAHUE
(GyHKIIMOHATBHON TPAMOTHOCTH U COIMAIBHOM KOMITETEHIIMHM O0YyYaroIIuXCs;

CITOCOOHOCTh O0yJarOIIIXCSI HCIIOJIb30BaTh OCBOCHHBIC
MEXKIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MIO3HABATEIILHON M COLIMAIBHOM MPAKTHUKE.

MeranpenMeTHbIE PE3YIAbTAThl OTPAXKAIOT OBIAJECHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABATEJILHBIMH, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
JICUCTBUSIMU.



[Mo3HaBaTeIbHbIE YHUBEPCAJIbHBIE YueOHbIe JAeiicTBUs 1)

0a3oBble JIOTHYECKHeE 1eliCTBUA:

CaMOCTOSITENIBHO  (hOpMynIMpoOBaTh U aKTyaJU3UpoBaThb MHpoOIIEMY,
paccMaTtpuBaTh €€ BCECTOPOHHE; ONPEAENATh LEIU AESITEIbHOCTH, 3a/aBas
napamMeTpsl M  KpPUTEpUHM UX JOCTHIKEHHS, COOTHOCUTH  PE3YyJbTaThl
JESITEIbHOCTH C IOCTaBICHHBIMH LEJSIMU; MCIIOJIb30BATh P OCBOEHUU 3HAHUN
MPUEMBI JIOTUYECKOIO0 MBIIUICHHS: BBIIEIATh XapaKTEPHbIE TPU3HAKU MOHATHIA
U YCTAHABIIMBATh MX B3aWMOCBS3b, UCIIOJB30BAaTh COOTBETCTBYIOLIUE MOHSATHUS
11 00BSCHEHUS OTJCNBbHBIX (DAKTOB U SIBJICHMUIA;

BbIOMpaTh OCHOBAHMSI U KPUTEPUU I KJIAaCCU(UKALIMU BELIECTB U
XUMUYECKUX PEAKLNN; yCTaHABIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3H MEXIY
M3y4aeMbIMU

SIBJICHUSIMHU; CTPOUTH JIOTUYECKHUE PACCYXKICHUS (MHIYKTUBHBIEC, ITyKTUBHBIEC,
0  AHAJOTWM), BBIBIATH  3aKOHOMEPHOCTM WU TIPOTHBOPEUYUS] B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

OPUMEHATh B  IPOLECCE  [O3HAHUS  MUCIOJb3yEMbIE B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENIH, NPEeoOpa3oBBIBATH  MOJEIbHBIC
MPEJCTAaBICHUS] — XHUMHYECKHM 3HAK (CHUMBOJ) DJIEMEHTa, XHUMHYECKas
dbopmyna, ypaBHEHHME XUMHUYECKOM peakluu — TMPU pEHIeHUH Y4IeOHBIX
MO3HABATENbHBIX U MPAKTUYECKUX 3a7ad, MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC
NPEACTABICHUS JI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4a€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a30Bble HCCIEA0BATEIbCKHIE ACeHCTBUS:

BJIaJIETh OCHOBAMH METOJ0B HAyYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX
peakimii; GopMynupoBaTh eI W 3aJladyd  UCCIEJOBAHUS, WCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITENIbHO C(OPMYJIHUPOBAHHBIE BOMPOCHI B KayeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS THUIOTE3BI MO MPOBEPKE
MPaBUJIbHOCTH BBICKa3bIBAEMbBIX CY>KJICHU; BJIAJICTh HaBBbIKAMHU
CaMOCTOSITEIILHOTO MJIAHUPOBAHMUS u MIPOBEICHUS YYEHUYECKUX
AKCIIEPUMEHTOB, COBEPILIEHCTBOBAThH YMEHHMs HaOJ0/IaTh 3a XOAOM Ipollecca,
CaMOCTOSITEIIbHO TIPOTHO3UPOBATh €T0 Pe3ysbTar, (hOopMyIupoBaTh 0000IICHUS
U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJIbTATOB HUCCIEIOBaHMUS,
COCTaBJIATh OOOCHOBAHHBIN OTYET O MPOJEIaHHON paboTe; MPUOOPETATh OMBIT
YYEHHYECKOW MCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH, IPOSBIIATH
CIIOCOOHOCTh M TOTOBHOCTb K CaMOCTOSITEJIbHOMY ITOMCKY METOIOB pEIICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METOAO0B MTO3HAHMSI.



3) padora ¢ uHGopMaLMen: OPUEHTUPOBATHCS B PA3JIMYHBIX
HMCTOYHUKaX UH(pOpMaIuu (Hay4dHO-
HOMYJIApHAsl JINTEpaTypa XMUMHUYECKOIO COJEpKaHUs, CIPaBOYHbBIE MOCOOu,
pecypcsl HTepHeTa), aHanM3UpOoBaTh HH(GOPMALIMIO PA3TUYHBIX BUAOB U (HOopM
OpPEICTaBICHUSA,  KPUTHUYECKM  OLEHMBaThb €€  JOCTOBEPHOCTb MU
HEMPOTHUBOPEYUBOCTh;  (HOPMYJIUPOBATh 3aIPOCHl M NPUMEHSITh PA3IHYHBIE
METO/Ibl IPU MOUCKE U 0TOOpe MH(OpMaLMU, HEOOXOAUMOMN ISl BBIOJHEHUS
y4eOHBIX 3a/Ja4 ONpPEeIEHHOTO THIA; MPUOOPETaTh OMBIT HCIOJIB30BAHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUA M PaA3JIMYHBIX IMOMCKOBBIX CHCTEM; CaMOCTOSITENIbHO BBIOMPATH
ONTUMAaJIbHYIO (POPMY IIPEICTABICHUS
uHpopmanuu (cxemsbl, rpaduku, JUarpaMMbl, TaOJIUIbl, PUCYHKA U JPYTHE);
UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJCTBA MpU pabOTe ¢ XUMHUYECKOM
uHpopMaluel: IpUMEHATh MEXIpeAMETHbIE ((PU3HUECKUEe U MaTeMAaTUYECKHUE)
3HAKW U CUMBOJIBI, (POpMYJIbl, a0OpEBHATYPBI, HOMEHKIIATYPY;
MCII0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA HATIISIHOCTH.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1a€MOI TEMBI B XOJI€ AUATIOTA
W/WIM JTUCKYCCUH, BBICKA3bIBaTh HJIeU, (POPMYJIHUPOBATH CBOU MPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MIPEITIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTAIMEN PE3YJIbTATOB MO3HABATEIIBHON JEITEILHOCTH,
IIOJyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIpU
BBITIOJTHEHUM XUMHUYECKOTO OJKCIIEPUMEHTa, MPaKTUYECKOM padboThl 1O
MCCJICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, Peain3allui yueOHOTO MPOEKTa,
u (GOpMYyJIHpPOBaTh BBIBOABLI IO pPe3yjibTaTaM IMPOBEIEHHBIX HCCIEIOBAHUM
MyTEM COTJIACOBAHMS MO3UITUH B XOJIe O0CYKICHUSI 1 0OMEHA MHEHUSIMU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

CaMOCTOATCIIBHO IINIAHUPOBATL M OCYHICCTBJIATH CBOKO IMO3HABATCIIBHYIO
ACATCIIBHOCTL, OIPCACIIAA e€ e M 3aJja4v, KOHTPOJUPOBATHL M II0 MCEPC



HEO0OXOJMMOCTH KOPPEKTUPOBAaTh NPEIJIaracMblid aaroOpuT™M JAEUCTBUH NpH
BBIMIOJJHEHUHM Y4YEOHBIX M MCCIEAOBATENbCKUX 3a/ay, BBIOMpAaTh HamOojee
s heKkTuBHBIN cOCO0 MX pEIIeHHs ¢ YYETOM MOJMyYeHHUs HOBBIX 3HAHHMHA O
BEIIECTBAX U XUMHUYECKUX PEAKLIMSIX;

OCYHIECTBIISTH CAMOKOHTPOJIb JIEITEIbHOCTH HAa OCHOBE CaMOaHaln3a u
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MOpOrpaMMbl MO XUMHUHM Ha
yrayOnEéHHOM YpOBHE Ha YpOBHE CpelHero oOIero o0pa3oBaHUs BKIIIOYAIOT
crienuduyeckue sl yueOHOro mpeaMeTa « XuMHUs» HaydyHble 3HAHUS, YMEHUS U
CIOCOOBI JACHCTBUM 110 OCBOCHHUIO, HHTEPIIPETAIIMN U TPEOOPa30BaAHUIO 3HAHUM,
BUJIbl JICSITEIILHOCTH IO MOJYYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHUU B
Pa3JIMYHBIX YYEOHBIX CUTYaIUsIX, @ TAKXKE B PEAJIbHBIX KM3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C XHWMHEH. B mporpaMme mo XUMUU NPEIMETHBIE PE3YJIbTaTh
MPEICTABIICHBI 110 TOJIaM U3y4CHHUSI.

10 KJIACC

IIpenmeTHble pe3ysbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMUSD)
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh MPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKON
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ PO B 0OCCIICUCHUH YCTOWYHNBOTO
Pa3BUTHUSI YEJIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTMYECKOM, IHEPTeTHUECKOM
U TUIIEBOM O€30IaCHOCTH, B PA3BUTHU MEIWIIMHBI, CO3JaHUM HOBBIX
MaTepUalioB, HOBBIX HCTOYHUKOB SHEPrUU, B OOECMEUEHUU PALMOHAIBHOTO
IIPUPOJIOIIOIH30BaHUS, B (DOPMHUPOBAHMU MHUPOBO33PEHUS U OOIEH KYJIbTYpPHI
YeJIoBeKa, a TaKKe DKOJOTUYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
300POBbI0 M MPUPOJHOW CpeJie; BIAJCHUE CHUCTEMOM XHMHWYECKUX 3HAHUU,
KOTOpasi BKJIIOYAECT:

OCHOBOITOJIATAIOIINAE TIOHATHS — XWMHWYECKHHA OJJIEMEHT, aToM, SIpO M
9JIEKTPOHHAsT 000j0YKa aToma, S-, P-, O-aToMHBIC OpOWTAIH, OCHOBHOEC M
BO30Y)KJIEHHOE COCTOSIHMSI aToMa, THOpUIU3alMs aTOMHBIX OpOWTasield, WOH,
MOJIEKYJIa, BaJCHTHOCTb, JJEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJIApHAs Macca, MOJIIPHBIN 00BEM, YTIIEepOIHBIN
ckeneT, (yHKIMOHANbHAS TpyNlmna, paaWKand, CTPYKTYpHbIE (OPMYJIbI
(pa3BEpHYTHIE, COKpamIEHHBIE, CKEJIETHBIE), HW30MEpPHUs CTPYKTypHas W



MIPOCTPAHCTBEHHAs (F€OMETpUYECKasi, ONTHYECKAs), U30MEPbI, FTOMOJOTUYECKHIA
pAll, TOMOJIOTH, YTIE€BOJOPOJIbI, KUCIOPOA- U a30TCOAEPKAIIMUE OPraHUYECKUE
COCAMHEHNsI, MOHOMED, IOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCMHEHUS; TEOpHH, 3aKOHBI (mepuomuueckuii 3akoH J[. M. MeHnneneena,
TEOpUsl CTPOCHHUs OpraHnydecKkux BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHs
Macchl BELIECTB, 3A4KOH COXPAHEHHS U MPEBPALLECHUS SHEPIUU NPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUU,
MUPOBO33PEHYECKHUE 3HAHUS, JIEKAIME B OCHOBE NMOHUMAHHUS MPUYUHHOCTH U
CUCTEMHOCTHM XUMHYECKUX SIBJICHUM; TIPEICTABICHUS O MEXaHU3Max
XUMHAYECKUX peakuuu, TEPMOJUHAMUYECKHUX " KMHETUYECKUX
3aKOHOMEPHOCTSAX HMX IPOTEKAHUSA, O B3aUMHOM BIIMSHUM aTOMOB W TPYIII
aTOMOB B MOJIEKyJIax (MHAYKTUBHBIN U Me30MepHbI 2 (eKThl, OpueHTaHTHI | 1
Il pona); ¢akronornueckue CBEIEHUS O CBOWCTBAxX, COCTaBe, MOJYYEHUH U
0€30IaCHOM HCIIOJIb30BAHUM BAXKHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
OPAaKTUYECKON  JEeSATEIbHOCTH 4eJOBeKa, OOLIMX HAay4YHbIX HPUHLHUIAX
XUMUYECKOTO MPOU3BOACTBA (HAa TpHMEpe MPOU3BOJCTBA  METAHOJA,
nepepaboTku HePTH); cHOPMUPOBAHHOCTh YMEHUU: BBIABISATH XapaKTEpHBIE
IIPU3HAKU  IIOHATHM, YCTAHABIMBATh MX  B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOILIME IIOHATUS IIPU ONMCAHUM COCTAaBA, CTPOCHUsS U CBOMCTB
OpraHUYEeCKUX COCTUHEHUN; C(POPMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIS COCTABJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (opmys
OpPraHUYECKUX BEUIECTB; COCTABJIATb YPABHEHUSA XMMHYECKMX pPEaKUUU WU
pacKpbIBaTh MX CYIIHOCTb: OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUU
MIOCPEICTBOM COCTABJICHUS JJIEKTPOHHOTO OanaHca 3THUX peakUuil, peaxiuii
MOHHOTO OOMEHa MYTEM COCTABJIEHUS UX MOJHBIX M COKPAIIEHHBIX MOHHBIX
YPaBHEHMH; M3TOTaBIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JUIs
WUTIOCTPAlMM ~ UX  XMMHUYECKOr0 W IIPOCTPAHCTBEHHOI'O  CTPOEHUS;
c(OPMHUPOBAHHOCTh YMEHHUM: YCTAHABIMBATh MPUHAIC)KHOCTh H3YyYEHHBIX
OpPraHMYECKMX BEIIECTB II0 HX COCTABY U CTPOCHHUIO K ONPEACIEHHOMY
KJIacCy/Tpynne COCIWHEHWH, JaBaTh WM Ha3BaHUS II0 CHUCTEMaTUYECKOU
nomenkiarype (IUPAC) u npuBoauTh TpuBUAIbHBIC Ha3BAHUS TSI OTACIBHBIX
IOpelCcTaBUTENIed OpraHMYeCKUX BEIIeCTB (PTWIEH, alleTWIEH, TOJIyol,
[JIMUEPHUH, 3TUICHIJIMKONb, (eHOoN, (popMalbleru, aueTalbJIeru, aueToH,
MypaBbHHAas KHUCJOTA, YKCyCHas KHCIJIOTa, CTEapUHOBAs, OJIEMHOBAs,
MaJbMUTHHOBAS KHWCJIOTHI, TJIMIIMH, QJaHWH, MaJibTo3a, (PYKTO3a, aHWJIMH,
JIUBUHUJ, W30IPEH, XJIOPOMNPEH, CTUPOJI U Jpyrue); cHOpMUPOBAHHOCTH



YMEHUS OMPEAENATh BUJ XWMHUYECKOW CBSI3W B OPraHUYECKUX COCIUHECHHSIX
(KoBajJICHTHAs M MOHHAS CBS3b, G- U M-CBSA3b, BOAOPOJIHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHS TMPUMEHSTH ITOJOKEHUS TEOPUHU CTPOCHHUS
opranuveckux BemectB A. M. byriaepoBa s OOBSCHEHUS 3aBHCHMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; CHOPMHUPOBAHHOCTH YMCHHMA
XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (DM3UYCCKHE M XUMHYCCKHE CBOMCTBA
TUTIMYHBIX TIPEACTABUTEIICH Pa3IUYHBIX KJIACCOB OPTaHWYECKUX BEIICCTB:
AJIKaHOB, ITUKJIOAJIKAHOB, AJKCHOB, aJKaJUCHOB, AJIKWHOB, apOMaTHYCCKUX
YTIIEBOJOPOAOB, CIIUPTOB, AJIBICTUAOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX
U CJOXHBIX 3(QHUPOB, KXUPOB, HUTPOCOCIUHEHHH M aMUHOB, aAMHUHOKHUCIIOT,
OeNKoB, YIJIEBOJOB (MOHO-, OU- M MOJUCAaXapuaoB), WLIIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXKJAY HHUMH YpPaBHEHHUSIMH  COOTBETCTBYIOIIUX
XUMUYCCKUX  PEakuid C  HWCIOJB30BAaHWEM  CTPYKTYPHBIX  (OpMYIT,;
c(OPMHPOBAHHOCT, YMEHHUS TIOATBEPXKAATh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTU PEAKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX COCAMHEHUM
OT KPaTHOCTH W THUIIA KOBAJICHTHOM CBSI3M (G- U M-CBS3HM), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTH YMEHUS XapaKTEPHU30BaTh VUCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEDTh, NPHUPOIHBIN Ta3, yrojb), CIOCOOBI €ro
nmepepaboOTKM W TMPAKTUYECKOe TPHUMEHEHHE TPOIYKTOB TIepepabOTKH;
c(OpPMHUPOBAHHOCTh BJIAJICHUS CUCTEMOM 3HAHUM O €CTeCTBEHHO-HAYYHBIX
METOJaX TO3HAaHWS —  HAONIOACHWM, W3MEPEHWH, MOICIMPOBAHUH,
AKCIIEpUMEHTE (PEATbHOM U MBICIICHHOM) M YMEHHUSI IPUMEHSTH 3T 3HAHUS;

chOPMUPOBAHHOCTh ~ YMEHHUS  NPUMEHSATh  OCHOBHBIE  OIEpallH
MBICTUTEILHON JIESITEIbHOCTH — aHaJIW3 M CHUHTE3, CpaBHEHHUE, 000OIICHUE,
CUCTEMATU3aLMIO, BBISABICHUE IPUYMHHO-CIEACTBEHHBIX CBs3€H — Ui
M3Y4YEHUsI CBOMCTB BEIIECTB M XWMHUYECKHX peakuui; chOpMHPOBAHHOCTH
YMEHMU: BBIABIIATH B3aUMOCBA3b XWMHMUYECKMX 3HAHUM C TOHATHUAMH H
NPEICTAaBICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MpPEeaIMeToB uisl OoJee
OCO3HAHHOIO TMOHMMAaHHsA CYIIHOCTM MAaTEpUAIIBHOTO €IUHCTBA MHDA,
UCII0JIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUU AJi1 OOBSICHEHUS U
IIPOTHO3UPOBAHUS SBJIICHUM, HWMEIOIIUX €CTECTBEHHO-HAYYHYI0 IPUPOLY;
c(OpPMHUPOBAHHOCTh YMEHUI: MPOBOAUTH PACUETHI MO XUMUYECKUM (PopMysiam
U YpaBHEHHSIM XMMHUYECKHUX PEaKLUN C UCIOJIb30BAHUEM (PU3NYECKUX BEIUYMH
(Macca, 00bEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOUINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pACUEThI MO HAXOXKIEHUIO XUMHUYECKOH (HOpMYJIbI
BEIIECTBA II0 M3BECTHBIM MAacCCOBBIM [JOJSIM XUMHYECKHUX DJIEMEHTOB,



MIPOJTYKTaM CTOPAHMS, TUIOTHOCTH Ta3000pa3HbIX BEMIECTB; CHOPMHPOBAHHOCTH
YMEHUH: TPOrHO3UPOBaTh, AHAIU3UPOBATH U  OLICHUBaTh C  TO3UIIUMA
HKOJIOTMYECKON 0e30macHOCTH TMOCJIENCTBUS OBITOBOW U MPOU3BOJICTBEHHOM
JESITeIbHOCTH YEJIOBEKA, CBSA3aHHOW C MepepadOTKOM BEIIECTB, MCHOIb30BAThH
MOJTYYCHHbIC 3HAHMUS [JI8 TMPUHATUS TPAMOTHBIX pEHIEHUN MpodieM B
CUTyallMsiX, CBS3aHHBIX C  XUMHEH; CHOPMHPOBAHHOCTH  YMEHHIA:
CaMOCTOSITENIbHO IUIAHUPOBaTh U NPOBOJUTH XHUMHUYECKUW HAKCIEPUMEHT
(monmydyeHHe W M3YyYEHHE CBOMCTB OpPraHMYECKUX BEIECTB, KaueCTBEHHBIC
peaKkiuy yrJeBOJOPOJOB PA3JIMYHBIX KJIAaCCOB U  KHUCIOPOJCOAECPKAIINX
OpPraHUYECKUX  BEIIECTB, PEIICHHUE  OSKCIEPUMEHTAIBHBIX  3aJad 10
pacro3HaBaHUIO OPTAaHUYECKUX BEIIECTB) C COOJIIOACHUEM MPaBUI OE30M1aCHOTO
oOpareHus ¢ BelecTBaMH U J1abopaTopHbIM 000pyI0BaHHEM, (GOPMYIUPOBATH
Ieldb HCCIENOBaHUsS, TMPEJICTAaBIATh B pazluyHOM (opme pe3ylabTaThl
AKCIEPUMEHTa,  aHAJIM3UpPOBaTh U  OIEHUBATh  HUX  JIOCTOBEPHOCTb;
c(hOpMHUPOBAHHOCTH YMEHHUIA:

co0JIIoAaTh MpaBuia AKOJOTHUECKHU IIEJIECO00Pa3HOro MOBEICHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEJISIX COXPAHEHHS CBOEr0 3J0pPOBbBS,
OKpYXaroUEel MPUPOJTHON CpeAbl U JOCTHUHKEHHUS €€ YCTOMYHMBOIO pPA3BUTHS;
0CO3HaBaTh ONACHOCTh TOKCHYECKOTO JEHCTBUS HA HKUBbIE OPTaHU3MbI
ONPENECTEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbici nokazarens I[IJIK;

aHAJIM3UPOBATh 11€JIECO00PA3HOCTh MTPUMEHEHUSI OPTaHUYECKUX BEIIECTB B

IIPOMBIIIVICHHOCTH M B OBITYy C TOYKH 3pPEHUS COOTHOIICHHSI PHUCK-TIONB3Q;
c(hOpMHUPOBAHHOCTh YMEHHUI: OCYILIECTBIIATH 11€JICHANPABICHHBIN MOUCK

XUMUYECKOM uHGOpPMAIMM B  pa3IMYHBIX MCTOYHWKAx (HayyHas W

y4eOHOHay4YHasl JIUTepaTrypa, cpelcTBa maccoBod uHpopmanuu, MHTEpHET U

IpyTUe),  KPUTHYECKH  aHAIM3UPOBATh  XUMHUYECKYI0  MHGOpPMAIIHIO,
nepepadaThiBaTh €€ M UCIO0JIb30BaTh B COOTBETCTBUU C MOCTABJICHHOW y4eOHOM
3aJlaueH.

11 KJIACC

[IpenmeTHble pe3ynabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MAaTepPUAIILHOM E€IWHCTBE MUDA,
3aKOHOMEPHOCTAX W IMMO3HABAEMOCTH SIBJICHUM IMPUPOIbI, O MECTE U 3HAYEHUHU
XUMUU B CUCTEME €CTECTBEHHBIX HayK M €€ poJiM B 00ECIEUCHUH YCTOMYHUBOTO
Pa3BUTHS, B PEHICHUU TPOOJIEM SKOJOTUYECKON, DHEPTETUUECKOW U THUIICBOM
0€30I1aCHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JJaHUU HOBBIX MaTepUajioB, HOBBIX



MCTOYHUKOB SHEPTUH, B 00ECICUCHUH PALIMOHAIBHOTO MPUPOAOIIOIb30BAHNUSA, B
(GbopMHpPOBAaHMM MHUPOBO33PEHUSI U OOLIEH KyJIbTYypbl 4YeJOBEKa, a Takke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpelie; BiIaJIeHUe CUCTEMON XUMHUUECKUX 3HAaHUHM, KOTOpasi BKIIIOYAET:

OCHOBOIIOJIATAIONINE TOHSATUS — XUMHUYECKHM JJIEMEHT, aToM, SIIpO aTroma,
M30TOIBI, JJICKTPOHHAas 000J0o4Yka aroma, S-, P-, d-aTOMHBIC OpOHUTAIH,
OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aToOMa, TUOpPUAM3AlMS aTOMHBIX
opOuTanei, NOH, MOJIEKYJa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XHUMHYECKas CBs3b (KOBAJICHTHAsl, WOHHAs, MeTalInyecKas,
BOJIOPOJIHASI), KpUCTAJUIMYECKas pemeTka, XUMUYECKash peakius, pacTBOD,
AIEKTPOIUTHI, HERIEKTPOJIUTHI, BIEKTPOIUTHYECKAS IOUCCOLMUALINS, CTEICHb
JUCCOLIMAIINKM, BOJOPOAHBIA TOKAa3aTelb, OKHUCIWUTEIb, BOCCTAHOBUTEID,
TEII0BOM 3(PGEeKT XUMHUYECKOW peakIMh, CKOPOCTh XHMMHMUYECKOW peaKIlud,
XUMHUYECKOE PaBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS DICKTPOIUTUUYECKOU
aucconuanvu, nepuoanueckui 3akoH J[.JM. MeHaeneeBa, 3aKOH COXpaHEHHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS SHEPTUU NMPU XUMUYECKUX
peaKkuusax, 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB, 3aKOH JIEUCTBYIOLIUX MAacc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XWMHH, MUPOBO33PEHUECKHUE 3HAHUSI,
Jexaluye B OCHOBE IMOHMMAaHUS MNPUYUHHOCTH U CHUCTEMHOCTH XUMHYECKHUX
SIBJICHUW; COBPEMEHHBIC MPEJCTABICHUSI O CTPOCHHM BEIIECTBA HAa aTOMHOM,
MOHHO-MOJICKYJISIPHOM ¥ HAJMOJIEKYJSIPHOM YPOBHSX; TNPEACTaBIEHUA O
MEXaHU3Max XHMHUYECKHX PEaKIUi, TEPMOJUHAMUYECKHMX W KHHETUYECKHUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O XMMHYECKOM pPaBHOBECHUM, pacTBOpax M
JTUCTIEPCHBIX CUCTEeMax; (haKTOJOTUYECKHUE CBEJEHUSI O CBOMCTBaX, COCTaBe,
MOJTYyYeHUH W O€30MaCHOM UCIIOJIb30BAHUU BAXXKHEUIIMX HEOPraHUYECKHUX
BEIIECTB B OBITY M NMPAKTUYECKON ACATEIHHOCTU UYEJIOBEKa, OOIIMX HAyYHBIX
MPUHLKUNAX XUMHUYECKOTO MPOU3BOJACTBA; C(HOPMUPOBAHHOCTH  YMEHMIA:
BBISIBJISITh XapaKTEpPHbIE MPU3HAKKU MOHSITUM, YCTAHABIMBATh WX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHSITHS TMPU ONHCAHUU HEOPTraHUYECKHUX
BEIIECTB M WX TMPEBpalICHHU; CHOPMUPOBAHHOCTH YMEHHUS HCIOIb30BaTh
XUMUYECKYI0 CUMBOJIUKY IS COCTaBJICHHS (DOpMyJ BEIIECTB M YypaBHEHHI
XUMUYECKUX peakiui, cucrtematudeckyto Homenkimarypy (IUPAC) wu
TPUBHAJIbHBIC Ha3BaHUS OTJEIBHBIX BEIIECTB; CPOPMUPOBAHHOCTH YMEHHS
ONpPENENIATh BaJEHTHOCTh M CTENEHb OKUCICHHS XHMHUYECKHX HJIEMEHTOB B
COEMHEHUSX, BUJI XUMUYECKON CBSI3M (KOBAJECHTHAs, HOHHAsI, METAJUTMYECKAs,
BOJIOPO/THAS ), TUIT KPUCTAIUTUUECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;



c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTh CBOWCTB BEIIECTB OT
BUJIa XMMHUYECKOW CBS3M M THUIA KPUCTAUIMYECKON pemeéTkr, OOMEHHBIN U
JIOHOPHO-AKIENITOPHBIM ~ MEXaHU3Mbl OOpa3oBaHUA KOBAJICHTHON  CBSI3H;
c(hOpMHUPOBAHHOCTh YMEHUM: KJIAaCCU(PUIIMPOBATH: HEOPTaHUYECKHUE BEICCTBA
[0 UX COCTaBy, XUMHYECKHUE PEaKIUU IO PA3TUYHBIM NpPU3HAKAM (YUCTY U
COCTaBY pEardpyrolidx BEIHIECTB, TEIIOBOMY 3G (EKTy peakiuu, U3MEHEHHUIO
CTEMIEHEW OKHCJICHUSI 3JIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO KaTaiu3aropa Hu
JIpyrue); CaMOCTOSATENIbHO  BBIOMpaTh OCHOBaHUS W KPUTEPUU IS
KIaccu(pukanmuu ~ M3y4aeMbIX ~ BEMIECTB W XUMHUYECKUX  PEaKIIHii;
c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICH IIepruoandeckoro 3axkona /. 1.
MenneneeBa U JEMOHCTPUPOBATh €I0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
U TIPOTHOCTUUYECKYIO (PYHKIIMM; COOPMUPOBAHHOCTh YMEHUM: XapaKTePHU30BaTh
3JIEKTPOHHOE CTPOCHUE aTOMOB U HOHOB XHMHUYECKHUX DJIEMEHTOB IIEPBOIO—
YeTBEPTOTO IEPUOJIOB
[lepnomnueckort  cucrembl .M. MeHueneeBa, HWCHONb3yd  MOHATHUA

«QHEPreTUYECKUE YPOBHMY», «IHEPTETHUECKUE TTOyPOBHIMY, «S-, P-, 0-aTOMHBIC
opOUTaNIN», «OCHOBHOE M BO30YKIAEHHOE SHEPIETUUYECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUYECKUX 3JEMEHTOB U UX
coeMHeHUH 10 mnepuojgaM u rpynnaMm Ilepuomnueckoin cucremsr /1. .
MeHnpneneeBa, BaJCHTHbIE BO3MOXHOCTM AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHMsI MX DJEKTPOHHBIX 000JI04eK; C(HOPMUPOBAHHOCTh  YMEHUM:
XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOWMCTBA BEIIECTB
pPa3IMYHBIX KJIacCOB, NOATBEP)KIATh CYLIECTBOBAHWE TI'€HETHUECKOW CBA3U
MEXIy  HEOpPraHMYeCKMMHM  BEIIeCTBAaMH C  [OMONIbIO  ypaBHEHMI
COOTBETCTBYIOIIMX  XHMHUYECKUX peakUuid; CPOPMUPOBAHHOCTb YMEHUS
PacCKpbIBaTh CYIIHOCTh: OKHUCIIUTEIBHO-

BOCCTAHOBHUTEJIBHBIX PEAKIMI IOCPEICTBOM COCTABJICHHSI 3JIEKTPOHHOIO
OamaHca ATHX peakUui; peakuuid MOHHOrO OOMeHa MyTEM COCTAaBJICHHUS HX
IIOJIHBIX U COKPAUIEHHBIX MOHHBIX YPAaBHEHUM; PEAKLMN TMAPOIN3A; PEaKLUN
KOMIUIEKCOOOpa3oBaHusi (Ha MpUMEpe THUJIPOKCOKOMIUIEKCOB IMHKA |
ANIOMUHUA); CHOPMUPOBAHHOCTH YMEHHUS  OOBSCHATH 3aKOHOMEPHOCTH
MIPOTEKaHUSI XMMHYECKMX pPEAKUUMd C y4€TOM HMX DHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTep M3MEHEHHS CKOPOCTH XHMMHYECKOM peakiuu B
3aBUCHUMOCTH OT Ppa3JIMYHBIX (PaKTOpOB, a TaKXKe XapakTep CMELICHUS
XUMUYECKOTO PABHOBECHS MO/ BIUSHUEM BHEUIHUX Bo3nencTBui (mpunumn Jle
[laTenbe); CcPOPMUPOBAHHOCTH YMEHHSI  XapaKTepU30BaTh XUMHUYECKHE
peaknuy, JeXkallue B OCHOBE IPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI,



aMMuaka, OOIMe Hay4YHble MPUHIUIBI  XUMHUYECKUX  TPOU3BOJICTB;
1eJ1€CO00pa3HOCTh MPUMEHEHUSI HEOPTAaHUUECKUX BEIIECTB B MPOMBIILICHHOCTH
U B OBITY C TOYKM 3pEHUSI COOTHOIIEHUS PHUCK-TIONB3a; CPOPMHUPOBAHHOCTD
BJIQJICHUS] CUCTEMOM 3HAHUM O METOJaX HAyYHOIO MO3HAHUS SIBJICHUN MPUPOIbI
— HaOmo/leHue, W3MEpPEHHe, MOJCIUPOBAHME, OSKCIEPUMEHT (peajbHBbId U
MBICJICHHBIH ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHUS MPUMEHSTh 3TU
3HAaHUA TPHU SKCIEPUMEHTAILHOM MCCIEIOBAaHUU BEIIECTB U A1 O0BSICHEHUS
XUMUYECKUX  SIBJICHHUH, HMEIOIIMX MECTO B TMPUPOJIe, MNPAKTUUECKOM
JESITeIbHOCTH YEJIOBEKa U B TTOBCETHEBHOM JKM3HH; C(HOPMUPOBAHHOCTH YMEHUS
BBISIBIISITh B3aUMOCBSI3b XUMHUECKUX 3HAHUN C TIOHATUSIMU U TIPEJICTABICHUSAMHU
JAPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJisi 00Jiee 0OCO3HAHHOTO TOHUMAaHUS
MaTEepPUAIBHOTO E€AMHCTBA MHPA; CHOPMUPOBAHHOCTH YMEHHUS MPOBOAUTH
pacy€Thl: C UCIMOJIb30BAHUEM TMOHSATUN «MaccoBas JOJs BEIIECTBA B PaCTBOPE»
U «MOJSIpHAs KOHIIGHTpAIlMs»; MacChl BellecTBa WM 00bEMa rasa 1o
MU3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM O00BbEMY OJIHOTO U3
YYacTBYIOIINX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ (eKTa peakiuu; 3HAUYCHUs
BOJIOPOJHOIO MTOKA3aTeNsl pACTBOPOB KUCJIOT U IIEJI0YEH C U3BECTHON CTENEHbBIO
JAUCCOIMAIi; Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTAa PEaKIIUH,
€CJIM OJIHO W3 MCXOJHBIX BEIIECTB JaHO B BUJE PacTBOpa C OMpeneaEHHON
MAacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WM JAaHO B M30BITKE (HMMEET
IPUMECH); JIOJHM BBIXOJA MPOAYKTA PEaAKINH; OOBEMHBIX OTHOIICHUN Ta30B;
c(hOpPMHUPOBAHHOCTh YMEHUW: CAMOCTOATEIBHO TIUIAHUPOBATH W MPOBOIUTH
XUMUYECKUN  OKCIIEpUMEHT (IIPOBENCHUE pEaKIui HOHHOTO  OOMeEHa,
MOJATBEP)K/IEHUE  KAUYECTBEHHOTO  COCTaBa  HEOPTraHMYECKHX  BEIECTB,
oTpesieNieHUE Cpeibl PACTBOPOB BEILIECTB C MOMOILBI0 WHAUKATOPOB, U3yUCHHE
BIUSIHUS Pa3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUUYECKOW PEaKIUU, PEIICHUE
OKCIIEPUMEHTAJBHBIX 3a7ad 1o TemaMm «Mertamiey u «Hemeramms»y) ¢
coOmro/leHneM mpaBwyl  O€30MAaCHOTO  OOpalleHuss C  BEHIECTBAMU W
Ja00paTopHbIM  00OpyJ0OBaHKHEM, (opMyIUpOBaThH Ielb  HCCIEIOBAaHMUS,
MIPEICTABIISATH B Pa3IUYHON (popMe pe3yabTaThl IKCIIEPUMEHTA, aHATM3UPOBATH
M OIICHMBATh HMX JIOCTOBEPHOCTH; CPOPMHUPOBAHHOCTH YMEHHHU: COOIIIONIATh
mpaBuja  TOJB30BAHUA  XHUMHYECKOM  TOCynoW u  J1abopaTopHBIM
obopynoBaHueM, oOpalleHus: ¢ BElIeCTBaMU B COOTBETCTBUHM C MHCTPYKIIUSIMU
M0 BBIMIOJIHEHUIO JTAOOPATOPHBIX XUMHYECKHUX  ONBITOB, OJKOJOTHYECKH
[eJ1eco00pa3HOro TOBEACHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEJAX
COXPAHEHUsI CBOETO 37I0POBbsI, OKPYKAIOIIEH MPUPOTHON CPebl U JOCTUKECHUS
e€ yCTOMYMBOIO pa3BUTHS, OCO3HABATH OMACHOCTh TOKCHMUYECKOrO JCUCTBUS Ha



YKHABBIE OPTraHU3Mbl OIPEICIEHHBIX HEOPraHUUYECKUX BEIIECTB, IOHUMAsi CMBICI
nokazarens  [IJIK; c(hOPMUPOBAHHOCTh  YMEHHUH:  OCYILECTBISATH
LI€JICHAITPABJICHHBIN TOUCK

XUMUYECKOM uHGOpMAIlMM B  pa3IMYHBIX HMCTOYHMKax (HayyHas W
ydaeOHOHAy4YHasl JUTEpaTypa, CpeAcTBa maccoBoi mHpopmaruu, MHTEpHET U
Ipyrue),  KPUTUYECKH  aHAIU3UPOBATh  XUMHUYECKYI0  HH(pOpMAIIHIO,
nepepadaThIBaTh €€ U MCIO0JIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOI
3aJ1a4yei.
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3.1 Cnuptsl. ®enon 11
KapOoHHITbHBIE COCTMHEHHUS: AJTbJICTUIBI 1
3.2 ketoHbl. KapOoHoBbIe KuCIOTHI. CIIOKHBIC 271
a¢upsl. Kupbl
3.3 VriaeBoasl 9
Hroro no pazneny 41
Pa3nen 4. AzoTcoaep:kaime opranudeckue coelMHeHus
4.1 AMuUHBI. AMUHOKUCTIOTHL. benku 12
Uroro no pazgeny 12
Pa3pnen S. BeicokoMoOJIeKY I pHBIE COCAUHEHUSA
6 |
5.1  [BpICOKOMOJNEKYJISIPHBIE COEIUHEHUS 1
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
11 KJIIACC
Ne /i HaumeHnoBanue pasiesioB U TeM Kosmmyecrso 1acos INeKTpoHHbIE




NPOrpaMmblI uuppoBbIe
porp KonTpoabubie | IlpakTuueckue (undp )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepunonnueckas cucteMa XUMHUYECKUX 9
anemenToB /I. 1. Menaeneera
Crtpoenue BemiectBa. MHorooopasue
1.2 BEIICCTB 11 1
13 XUMHUYECKUE PEAKIIH 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerambl 31 1 3
2.2 Mertaubl 23 1 2
Hroro nio pazgeny 54
Paznen 3. Xumus u )Ku3Hb
MeTobl TO3HAHUS B XUMUHM. XUMUS U
31 JKU3Hb 9
Hroro no pazgeny 9




OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

[IpenmMer 1 3HaUYE€HHE OPraHUYECKON XUMUU,
MpEeJCTaBICHHE O MHOT000pa3uu
OPraHN4YeCKUX COCTUHEHUHN

DIEKTPOHHOE CTPOSHUE aToMa yriiepoa
(ocHOBHOE U BO30YKJIEHHOE COCTOSIHHS).
BaneHTHbIC BO3SMOKHOCTH aTOMa yTieposia

XHUMUYecKas CBsI3b B OpPraHU4EeCKUX
coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3EH

Teopus cTpoeHHs OpraHMYECKUX
coequHenuniit A. M. byrneposa

Bunel usomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAs. DIEKTPOHHbIE 3P (HEKThI
B MOJIEKYJIaX OPraHUYECKUX COECIUHEHUN

[IpencraBnenue o kiaccuukanuy 1
cucrematnueckas Homenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB




Knaccudukanus peakiuii B opraHu4ecKoi

XUMHNHU

CucreMaruzanys 1 00001IeHe 3HAHUHT 110
TEME

AJKaHBI: TOMOJIOTHYECKUI psijl, oOmias
dbopMyIa, HOMEHKIIATypa U U30MEpHs,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJICKYJI

10

dusznyeckue ¥ XMMHUUECKHE CBOMCTBA
aJIKaHOB

11

Haxoxnenue ankanoB B npupojie. Crioco0sl
MOJTyYeHHUs U IPUMEHEHHUE aJIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATYypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHHS U XUMHUUECKHUX CBOMCTB, CIOCOOBI
MOJIYUYCHHUA U IPUMCHCHUC

13

Pemenue pacuéTHbIX 3aa4 Ha ONIPEEICHUE
MOJIEKYJISIPHOM (hOpMYITBI OPraHNYECKOTO
BELIECTBA [10 MACCOBBIM JI0JIIM aTOMOB
3JIEMEHTOB, BXOASILNX B €T0 COCTAB.
Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110
TeMe




14

AJKEHBI: TOMOJIOTUYECKHH psif, 001Iast
¢bopmyrna, HOMEHKIATypa, SJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHasi ¥ IUC-TPaHC-U30MEPUs
AJIKEHOB

15

dusnueckue U XUMUYECKHIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

Crioco05b1 MOJIYYCHHUA U IPUMCHCHUC
AJIKCHOB

17

[IpakTuueckas padora Ne 1 mo Teme
"[lonydeHue dTUIICHA U U3YYCHHE €rO
CBOMCTB"

18

Pemenune pacuéTHbIX 3aa4 Ha ONpeE/IeIeHNe

MOJIEKYJISIPHOM (hOpMyJIbI
OpPraHUYECKOro BELIECTBA

19

ATKaMeHBI: CONPSIKEHHBIE,
HU30JIMPOBAHHBIC, KYMYJIIMPOBAaHHBIC.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOEHHUS

20

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JIEHOB

21

CrniocoObl osTyyeHHs 1 IpUMEHEHUE
aJIKaJIMeHOB




AJIKUHBI: TOMOJIOTHYECKUN psijl, oO1ast
¢dbopMyIa, HOMEHKIIATypa, 3JEKTPOHHOE U

22 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢bu3nyeckue CBONCTBA

23 XHUMHYECKHE CBOWCTBA AJIKUHOB

24 KauecTBeHHBIE peaKIIMM HAa TPONHYIO CBSI3b

5 CriocoObl 1oJTy4eHus: ¥ IPUMEHEHUE

5 QJIIKUHOB

26 Pemenue 3anay: pac4€Tsl 10 ypaBHEHUIO
XMMHYECKON peakiuu

57 Cuctemaru3zanus 1 00001IeHNe 3HAaHUH 110
TeMe
ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Iast
dhopmyna, HOMEHKIATypa. DIEKTPOHHOE U

28 MIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII
OeH30J1a U TOJIyoJIa, UX (PU3NYECKUE
CBOMCTBA

29 XHWMHYECKHE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs
XHWMHYECKUE CBOMCTBA aPEHOB: PEAKIIUN

30 MIPUCOEANHEHUSI, OKUCIIEHHE TOMOJIOTOB

OeH3oia




Oco0EeHHOCTH XMMHAYECKHUX CBOMCTB

31 CTHpOJIa
Pemenune pacuéTHbIxX 3a1a4 Ha

32 OIpeJIeJIEHUE MOJIEKYIIPHON (pOpMYJIBI
OpPraHUYECKOro BELeCTBa

- CriocoOpl 1osTyueHus: ¥ IPUMEHEHUE
apeHoB

34 'eneTnueckasi CBSI3b MEXAY pa3IMYHBIMHU
KJIaccaMH YTJIEBOAOPOJIOB
PacuéTpl 10 ypaBHEHHUAM XUMHUYECKHAX

35 peakmmii. CucreMaTu3anys 1 00001IeHne
3HaHUH 10 TeMeE

36 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE
rassl

37 KaMeHHBIH yrosib ¥ IPOIYKTHI €10
nepepadoTKu
Hedts u ciocoOs1 €€ nepepaboTku.

38 [TpumeHeHre TPOTYKTOB TIepepadOTKH
HepTH

39 I'eneTnueckas CBS3b MEXAY pa3IMYHBIMHU

KJ1acCaMu yrjieBoaopo10B




40

["anoreHONpPOU3BOTHBIE YTIICBOIOPOIOB:
AIIEKTPOHHOE CTPOCHHUE; PEaKIIUU
3aMEIICHUS TAJIOTeHA

41

[eiicTBue menoyei Ha
raJIoreHIpou3BOAHbIC. B3aumoeiicTBue
IUTajJ0reHaaIKaHOB C MATHUEM U [UHKOM

42

Cucremaruzanus 1 000011eHIE 3HAHUN 110
pazneny "YrieBoaopoasr"

43

KontponsHas paboTa o teme
"YrneBonopoast"

44

[IpenenbHble OJTHOATOMHBIE CIIUPTHI:
rOMOJIOTHUYECKUH psij, obmmas ¢popmyna,
CTPOEHHE MOJIEKYJI, U30MEpHS,
HOMEHKJIaTypa, Kiaccupukanus,
¢u3nueckue cBoiicTBa

45

XUMUYECKHE CBOMCTBA NMpEACIIbHBIX
OAHOATOMHBIX CITMPTOB

46

CriocoObl MosTydyeHus: ¥ IpUMEHEHUe

OAHOATOMHBIX CITMPTOB

47

ITpoctbie 3¢upbl: HOMEHKIIATYpa U
M30MepHsi, 0COOCHHOCTH (PU3UUECKUX U
XUMHYECKHUX CBOMCTB




MHoroaToMHEBIE CIIMPTHI: STUJIICHIJTIMKOJIb U

48 TJIMIEPUH, UX QU3HYECKHE U XUMHUCCKHE
CBOMCTBA
CriocoOblI MOJTy4eHUsl U IPUMEHEHUE

49 MHOTOQTOMHBIX CITUPTOB

5 @DeHOoI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE

> cBoiicTBa. TOKCHYHOCTH (peHOIIA

51 XHUMHYECKHue CBOMCTBA (heHoa

- CriocoObl MoTy4eHus1 ¥ IPUMEHEHUE
¢denoina
[IpakTuueckas paborta Ne 2. Pemenue

53 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Cruptel 1 GpeHonbr"

4 Cucremaruzanusa 1 0000IIEHNE 3HAHUN 11O

S TEME
ATNBIETHIB M KETOHBI: DJIEKTPOHHOE
CTpOeHHE KapOOHUIBLHOU TPYIIIHI;

55 TOMOJIOTHYECKHUE PSJIbI, 001as popmyina,
M30MepHsl © HOMEHKJIATypa

56 Anbaeruipl U KeTOHBI: (PU3NYECKUE
CBOMCTBA; peaKIMK NPUCOETUHEHNUS

57 Peaknuu oKHCIIEHNS U Ka4EeCTBEHHBIE

pCaKkuuu aJIbACTUAOB U KETOHOB




58

CriocoObl TTOTY4eHHS JIbICTHIOB U
KETOHOB

59

OnHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

60

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pr3nuecKkue CBOiicTBa

61

XHAMHYECKUE CBOMCTBA MpEeIEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KHCIOTHL. MHOTOOOpa3ue kKapOOHOBBIX
KHCIIOT

63

OCOoOEHHOCTH CBOMCTB: HEMPEIEIIbHBIX U
apOMaTUYECKHUX KapOOHOBBIX,
JTUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX
kucinoT. [IpencraBurenu BICIINX
KapOOHOBBIX KUCIIOT

64

Ilonsatue o IMPONU3BOJAHBIX Kap6OHOBLIX
KHUCIIOT

65

CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KUCIIOT

66

CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUHN P,
obmas hopmysa, uzoMepus u
HOMEHKJIAaTypa

67

du3znuecknue ¥ XUMHUUECKHE CBOMCTBA




3¢upoB

68

Pemenue pacu€THpIxX 3a/1a4: 110 ypaBHEHHIO
XMMHYECKOM PEAKIMU, HA ONIPEACIICHUE
MOJICKYJISIPHOHN (pOPMYITBI OPraHUIECKOTO
BEILIECTBA

69

[IpakTuueckas paborta Ne 3. Pemenue
AKCIIEPUMEHTAIbHBIX 33/1a4 TI0 TEME
"Kap6onoBsie kucnotbl. CinoxHbie 23QUpbI"

70

XKupsr: crpoenne, pundeckue u
XUMHUYECKHUE CBOKCTBA (THAPOIIHU3)

71

OcoOeHHOCTH CBOMCTB KUPOB, COJIEPIKAIUX
OCTaTKH HEIPEIEIbHBIX JKUPHBIX KHCIIOT.
Kups! B npupone

72

Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MoOoIee aecteue. Ilorsatue o

CHUHTCTUYCCKUX MOKOINUX CPEACTBAX
(CMC)

73

I'eneTnueckas CBA3b YrJIeBOAOPOAOB U
KHCJIOPOACOALCPKAIINX OPraHUICCKUX
BCIICCTB

74

PacuéTel o ypaBHEHUSAM XUMHUYECKHUX
peakuuii




Cucremaruzanus u 00001IeHUE 3HAHUMT 10O

[E TeMe

26 OOmas XxapaKTeprCTHKA YTIIEBOJIOB U
KJIaccU(UKaLus yrieBo1oB (MOHO-, I1- U
MOJIMCAXaPUIbI)

- Monocaxapuapl: pU3HUECKUE CBOICTBA U
HaXO0JXK/ICHHUE B IIPHPO/IC

-8 [IpumeHeHne TIIOKO3bI, €€ 3HAUYCHUE B
KHU3HEEATSIHHOCTH OpraHu3Ma
Jlucaxapupl: caxapo3a, MaIbTo3a U

79 nakro3a. Haxoxnenue B npupone u
MPUMEHEHHE AUCAXaAPH]IOB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKYI,

80 ¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

81 [TonsATHE 006 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHBIX 3aJa4 Ha OIPE/IeIeHHE

82 JIOJTM BBIXOJ1a TIPOJTyKTa PEAKIIUU OT
TEOPETHYECKH BO3ZMOKHOTO

a3 Cuctemaru3zanus 1 00001IeHNe 3HAHUH 110

paszzaeny




84

KonTponbnas pabota no teme
"Kucnopoacoaepkaiiue opraHu4eckue
coeIMHEeHUS "

85

AMUHBL: KJIaccupUKaIys, CTpOCHNE
MOJIeKYI, 001ast opMyIia, H30Mepus,
HOMEHKJIATypa 1 (PU3UUECKHEe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(haTHIECKUX
aMUHOB

87

AHnnuH: CTPOCHHEC aHWJINHA, 0COOEHHOCTH

XUMHYECKNX CBOMCTB aHHINHA

88

CriocoOpl  TONy4eHHs] W NPUMEHEHHE
annpaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pu3nuecKue CBOICTBa.
OtnenbHBIE IPEACTABUTETN

0 AMUHOKHUCIIOT

90

XHMHUYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HaYCHHE aMHUHOKUCIIOT.
CuHre3 u TUAPOJIN3 MCITUA0B

91

benku kak mpupoiHbIe TOJIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHUYECKHUE CBOMCTBA OEIIKOB




93

A3OTCO,Z[ep)KaH_II/IC IreTCPOIHUKINYCCKUC
COCIUHECHUA. HYKJ'ICI/IHOBBIG KUCJIOTHI:
COoCTaB, CTPOCHUE U ouojoruyeckas POJIb

04

[IpakTrueckas padota Ne 4. Permenue
AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe
"A30TcoAepKalire OpraHn4ecKue
coenuaeHus"

95

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Pacnio3zHaBaHre OpraHUYeCKUX
coenuHeHun"

96

KonTponbhas padota no teme
"A30TCcoIeprKale OpraHu4ecKue

coenuaeHud"

97

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUI U
MCTOAbI UX CUHTEC3a —IIOJIMMEPU3alUI U
IMOJIMKOHACHCAIlUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IlacTUKa

99

DnacToMephl: HaTypalbHbI CHHTETUYECKHE
Kayuyyku. Pe3una




Boisiokna: HatypanbHbIE, UCKYCCTBEHHBIE,

100 cunTernyeckue. [lonumepsl cnenuaibHOTro 1
Ha3HA4YECHUS
[IpakTrueckas padota Ne 6. Permenue
101 AKCIIEPUMEHTANILHBIX 3a7a4 110 TeMe 1 1
"PacniozHaBaHue macTMacc U BOJIOKOH"
O06o0mIeHne 1 cUCTeMaTH3aIs H3YYeHHOTO
102 Matepuaia 1o Teme "'BbICOKOMOIEKYIsIpHbIE 1
coeIMHEeHHS "
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 6
11 KJIACC
KoanuectBo yacos
Ne
1/ Tema ypoka KoHnTtpoJbHbie IIpakTHYeckune
n B
cero
padoThI padoThI
1 AtoM. CocTaB aTOMHBIX sA1iep. XUMUYECKUN
aneMeHT. M30Ttormsl 1
5 CrtpoeHue IeKTPOHHBIX 000JI0YEeK aTOMOB,
KBAaHTOBBIC YHCTIa 1
3 Knaccudukanuss XuMIU4eCKHX JIEMEHTOB (S-,
p-, d-, f-amemenTHI) 1
4 Pacnpenenenue 351eKTpOHOB IO ATOMHBIM
opouTaIAM 1




DJEeKTPOHHBIE KOH(PHUTypaIlMi aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSTHUU

DJIEKTPOHHBIC KOH(PHUTYypaIIMH HOHOB.
DIEKTPOOTPULIATETLHOCTh

[Tepuoaunueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMHU4eckux snemeHToB /1. 1.
Memnzeneesa, CBSI3b C COBPEMEHHO Teopueit
CTPOEHHS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHWYCCKHUX DJIEMCHTOB U 06p3,3yeMI)IX MU
IMMPOCTHIX U CIOXKXHBIX BCUICCTB 110 I'pyIinaMm 1
nepuoiam

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TEME

10

Buapl xumndeckoit cBsa3u. MexaHu3Mbl
00pa30oBaHMs KOBAJIGHTHOM CBSI3U.
Bonopoanas cBsa3b. MexMonekynspHbie
B3aUMOICUCTBUSA

11

BaneHnTHOCTB U BaJleHTHBIE BO3MOXHOCTH
aToMOB. CBA3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

[IpencraBieHus 0 KOMIUIEKCHBIX
COCTMHEHUSIX: COCTaB U HOMEHKJIATypa




13

BemectBa MOneKyIspHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs. THrmbl
KPUCTAJTMYECKHUX PELIETOK U CBOMCTBA
BEIICCTB

14

[ToHsiTHE O IUCIIEPCHBIX CUCTEMAX.
[IpencraBieHue o KOJJIOUIHBIX pacTBOPax

15

HcrrnaHbIE paCTBOPHI: HACBIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnorunaparst

16

CriocoObI BbIpayKEeHUSI KOHIICHTPAIIUU
pacTBOpOB

17

Pemrenue 3amay ¢ HCIIOJIB30BAaHUEM ITOHATHI
"MaccoBast 107151 paCTBOPEHHOTIO BelecTna",
"MoJIsIpHast KOHIIeHTparus'"

18

Knaccugukaius 1 HoMeHKIaTypa

HCOPTaHNYCCKUX BCIICCTB

19

CI/ICTeMaTI/IL’saI_II/I}I n 0606H_ICHI/Ie 3HAHUMH 10
TEMC

20

KonTponbhas pabota no remam "CtpoeHue
aroMa. [lepuonnueckuii 3aKOH 1
HepI/IOI[I/I‘-IeCKaSI CHUCTEMA XUMHNUYCCKUX
anemenToB J[. 1. Menneneesa", "Crpoenue
BemecTBa. MHOrooOpasue BeniecTn"




21

Knaccudukanmst XaMUYeCcKuX peakiiuii B
HEOPraHMYECKOI 1 OpraHN4ecKOi XUMHUU.
3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHYECKHUX PEaKIMIX

22

TernnoBbie 3PHEKTH XUMUYECKUX PEAKIIHA.
Tepmoxumuyeckne ypaBHEHUS

23

Breraucnenus mo YPaBHCHHUAM XUMHUYCCKUX
pCaKIII/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMUYECKOH peakiuu, eé
3aBUCHUMOCTD OT Pa3JINYHBIX (DAKTOPOB.
Karanus u katanuzaropbl

25

I'omoreHHsIe U FETCPOrcHHBIC PCAKIINN

26

[IpakTuueckas pabora Ne 1 o teme
"BnusiHue pa3nnyHbIX (PaKTOPOB Ha CKOPOCTh
XUMHUUYECKON peakuun”

27

OOpaTuMble U HEOOPATUMBIE pEaKLUU.
XHUMHYECKOE PAaBHOBECHE

28

[TpakTrueckast pabora Ne 2 o teme "BnusiHue
pa3IUYHbBIX (DAKTOPOB Ha MOJIOKEHUE
XUMHYECKOTO PaBHOBECHS"

29

DnekTponuTHdeckas aucconuarus. CuapHbIe
U cinabpie IeKTpoauThl. CTeneHb
IUCCOLMAIAA




HNonnoe npousseaenue Boapl. Cpeaa BOIHBIX

30 pacTBOopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'maponus comeid. Peakuuu, mpoTekaromiue B
pacTBopax 3JEKTPOIUTOB
[TpakTiueckast pabota Ne 3 o teme

32 "XuMu4ecKe peakluy B pacTBOPax
3JIEKTPOJIUTOB"
OKHCTUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

33 Bakneiinyie oKucianuTenu 1 BOCCTAHOBUTEIU

34 Merton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
OanaHca
DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB

35

36 Pemenue 3a1a4 pa3nuyHbIX THIIOB

37 Pemienue 3a1au pa3auyHbIX TUIOB

38 Cucremarmszanuss 1 0000IlleHHE 3HAHUNA II0
TeMe "XumMnueckue peakuu'

39 KonTtponbHas pabora o Teme "Xumuueckne

peakuun"




40

[Tonoxxenue HemetaioB B [lepuoanueckoit
CHCTEME XUMHYECKuX 3eMeHToB Jl. H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3HyecKre CBOHCTBA HEMETAIIOB

41

ANOTpOIUsl HEMETAJUIOB (Ha TIpUMepe
KHCJIOPO/JIa, cepbl, hocdopa u yriepoia)

42

Bonopon: nonyuenue, pusndeckue u
XUMUYECKHE CBOMCTBA. [ Mapu bl

43

lanorensl: HAXOXKACHUE B IPUPOJE, CIIOCOOBI
HOJIyT-IeHI/IFI, (1)I/IBI/IHGCKI/IC U XUMHYCCKHUC
CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICO/IEPIKALIUE COEAMHEHUS
raJloreHOB

45

JlaGopaTopHbIe U TPOMBITIIEHHBIE CITOCOOBI
MOJTy4eHUs TasioreHoB. [I[puMenenue
rajoreHoOB U UX COCIMHEHUI

46

[Tpaktuyeckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBbHBIX 33/a4 10 TeEME
"T"anmorensr”

47

Kucnopos: mabopaTopHbie ¥ POMBIIIIICHHBIE
CIocoObI ONMy4YeHUs!, PUINIECKUE U
XUMHYECKHE cBoiicTBa. O30H.

[IpuMmeHeHne Kucmopoia U 030Ha

48

OKCI/I,Z[BI 1 IEPOKCUIBL




49

Pemrenne 3a/lav pa3JIMYHbIX TUIIOB

Cepa: HaxX0X/JCHUE B IPUPOJIE, CIOCOOBI

50 MOJTy4eHUs!, PUBNUCCKUE K XUMUICCKHE
CBOMCTBA

51 CepoBoiopo1, CyIbGUIBI

- Kucnopoacoaepxaiue cCOeJMHEHHSI CEPBI.
Oco0eHHOCTH CBOMCTB CEpHON KUCIIOTHI
[TpakTuueckast pabota Ne 5. Pemenue

53 SKCIIEpMMEHTaIbHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A30T: HaX0Xk/IeHHUE B IPUPO/IE, CTIOCOOBI

54 MONy4eHus, PU3NYECKUE U XUMUUECKHE
CBOICTBa. AMMUAK, HUTPUIBI

- Kucnoponconepsxamiue coenmHeHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 IIpumeneHne a30Ta U €ro COeAMHEHUM.
A3oTHBIE ynoOpeHus
®dochop: HaXOXKIEHHE B IPUPOAE, CIIOCOOBI

57 noTydeHus1, GU3NIECKHUEe U XUMHUIECKUE
cBoiictBa. @ochunpl u pochun

- Oxkcunsl pocdopa, pochopcoaepxarine

kucinoTsl. Comu HocopHO KUCTOTHI




[Ipumenenue pocdopa u ero coenMHEHMIA.

59
®dochopHbIe y1oOpeHust

60 [TpakTuueckas padora Ne 6. Pemenue
SKCHEPUMEHTAIIBHBIX 3a7a4 110 TeMe "A30T U
docdop u ux coenuHeHUS"
VYrnepoa: HaXx0XJIeHUE B PUPOJIE,

61 aIIOTponHbIe MOAUbUKaUY; (U3MIECKUEe U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

62 Oxkcun yruepona(ll), oxcun yraepoma(lV),
yroJibHas KHCIOTa U €€ CONU

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
Kpemuwnii: HaxoxaeHre B IpUPOJE, CIIOCOObI

64 MOJTyYeHUsI, PUINICCKUE H XUMUICCKHE
CBOMCTBA

6 Oxcupn kpemuusi(1V), kpeMHUeBast KMUCIOTA,

5 CUJTHKATBI

66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHU.
CrexJ10, €ro oJy4eHre, BUIBI CTEKIIA

67 Pemienue 3a1au pa3auyHbIX TUIOB

68 Cucremarusanuss U 0000IIEeHNE 3HAHUI 110
teme "Hemeramnsr"

69 Konrtponsnas padora no reme "Hemerasisr"




AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI,

70 KOPPEKLHs OMUO0K
[Tonoxxenne meramnos B llepuoanueckon
CUCTEME XMMHUYECKHUX AJIEMEHTOB.
1 Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI0YEK aTOMOB METAJIOB
25 O6ume uznyeckure cBOMCTBa METAIIIOB.
[IprMeHeHnEe MeTaIoB B OBITY U TEXHUKE
73 Cmnasbl MetaisioB. Kopposust metanios
74 Pemenne 3ana4 pa3nu4HbIX TUIIOB
DIIEKTPOXUMUYECKUN P HAIPSHKEHUM
75 MeTansoB. O01mre crnocoObl MOTyYeHUs
METAJIJIOB
OOm1as xapakTepucTiKa MeTaioB |Arpynmst
[Teproanueckoi CUCTEMbBI XUMHUYECKUX
3JeMEeHTOB. HaTpuii 1 Kauii: noiaydeHue,
76

dbuznyecKkrue 1 XuMUYEeCKHe CBONCTBA,
MIPUMEHEHHUE MPOCTHIX BEUIECTB U UX
COEeIMHEHUN




OO0m1as XapakTepUCTHKA METAIIIOB
lIArpynmsr [Teproandeckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Maruuii U KajJblUH:

" noJjiyueHue, pU3ndeckue U XuMHUIeCcKHe
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COCOUHEHUN

78 XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS
AJNIOMHMHUI: TIOTy4eHue, (GU3nIecKue u

9 XUMHYECKHE CBOWCTBA, IPIMEHEHHE
AmMdoTepHbIe CBOMCTBA OKCHIAa U TUIPOKCHIA
ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUSA,

80 UX IPUMEHEHHE

81 Pemenue 3a1a4 pa3nuyHBIX THIIOB

82 [Tpaktuyeckas padora Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
"MeTasuibl TIaBHBIX oArpymnmn”
OO0mras XxapakTepUCTUKa METAIIOB TTOOOYHBIX
noarpynn (b-rpynm) [lepuoanueckoit

83 CHCTEMBI XHMUYECKHX JICMEHTOB

84 DuU3nyecKue 1 XUMUYECKHE CBOMCTBA Xpoma

H €ro COG)IHHeHI/Iﬁ, HUX IPUMCHCHUC




Baxnelve coeMHeHUs Mapratiia.

85 [TepmaHraHar Kasuus, €ro OKMCIUTEIbHbIE
CBOICTBa
dusnyeckue U XMMUYECKHE CBOWCTBA JKelle3a

86 u ero coenuHeHui. [lomyuenue u
IPUMEHEHHE CIIaBOB XKelle3a

87 dusnueckue U XMMUYECKHEe CBOWCTBA MEIN U
€€ COeIMHEHMM, NX IPUMEHEHNE
dusnueckue U XMMUYEeCKHe CBOWCTBA LINHKA

88 U €r0 COEMHEHUH, UX MPUMEHEHHE.
I'aapokcoKOMIUIEKCH IMHKA
[IpakTuueckas pabora Ne 8. Pemenue

89 IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"MeTasisl TOOOUHBIX OArpyHH"

90 Pemenue 3a1a4 pa3nuyHBIX THIIOB

o1 O06o0011eHHEe U CUCTEMAaTU3aIMs] U3YYEHHOTO
MaTepuania 1o reme "Merasuibr"

92 Kontponbnas padota mo teme "Metaysr"

93 AHanm3 pe3yinbTaToB KOHTPOJIEHOU PabOTHI,
KOpPEeKILHsI OIIMOOK
Ponb xumun B o6ecrieueHUN yCTOHYMBOTO

94 pa3BuTHS YenoBedecTBa. [IoHATHE 0 HAYIHBIX

METOIaX MCCIEI0BAaHUS BEIIECTB




HaquHe IMPUHIHUIIBI OpraHru3aluu
XUMHUYCCKOTO ITpOU3BOACTBA.

95 1
[IpombiieHHBIC CIIOCOOBI MOTy4YEHUs
Ba)XKHEUIIINX BEIIECTB

96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH L
CpeIbl U €r0 MOCIEACTBUS

97 XuUMUS U 3J0POBBE YEJIOBEKA. L
JlexapcTBeHHBIE CpenCcTBa

I~ Xumus nuim. Poibs XuMuu B 00ecIiieueHnu 1
MMHUIIEBONA OE30IIaCHOCTH
KocMernueckue u mapdromMepHbie cpeacTBa.

99 1
BbritoBas xumus
XuMUs B CTPOUTENBCTBE. BaxkHenne

100 CTPOUTEIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
XWMHUS B CEITBCKOM XO3SHCTBE.

101 1
Opranuyeckre 1 MUHEpaJIbHbIE y100peHus

102 Cucremaru3anusa U 0000IIeHNE 3HAHUN 11O L
TEME

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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