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MHOSACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma mo XMMHUM Ha YpOBHE CPEIHETO OO0IIEero 0O0pa3oBaHUS
pa3pabotana Ha ocHoBe dexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
dhenepanbHOI 00pa3oBaTeILHOU MIPOrpaMMBbI CpEeIaHEero o011ero
obpazoBanusa(POIl COO), npeacraBiaeHHBIX B DeaepaqbHOM TOCyJapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yuérom KoHuenuu mnpenogaBaHus
y4eOHOro mpeamera «XHUMHsS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoii
denepaluy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToNoxkeHuM «CtpaTeruu pa3Butus BocnuTaHusi B Poccuiickoi
Oenepaunu Ha nepuoxd 1o 2025 roga» (Pacnopspokenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XvuMHsI Ha YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUs 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4yHOrOo oOpa3oBanusi ydammuxcs 10-11 kiaccos.
N3yuenne mpemmera, peanmsyemMoe B yCioBHiIX —auddepeHITMPOBAHHOTO,
npopuILHOrO OO0y4YeHMs, MNPU3BAHO OOECMEeUuTh 00I11e00pa3oBaTENbHYI0 U
OOIIIEKYJIbTYPHYIO TOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aZanTaluyi UX K OBICTPO MEHSIIOLIUMCS YCIOBHUSAM U3HU B COLIUYME, a TaKxkKe s
MPOJIOKEHU OOyUeHHS B OpraHu3alusx MpodecCHOHAIBHOTO O0pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJIICTCSI OJTHOW M3 IPHOPUTCTHBIX JTUCIIUILINH.

B nporpamme mno XMMHM Ha3Hau€HHE MpeaMera «XHUMHUSD TOTy4aeT
NoJpOOHYI0  MHTEPHPETAlUI0 B  COOTBETCTBUM C  OCHOBOIOJIAralolUMU
nonoxkeansimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJied, COJep KaHus,
pe3yibTaToB OOydeHHMs W TpeOOBaHUI K YpPOBHIO TOJTOTOBKH BBIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCSL CJEAYIOIIME BBIMNOJHSIEMbIE MPOrpPaMMOMN MO
XUMUHU QYHKIIAH:

e WH(POPMAIMOHHO-METOANYECKAs, peaau3amus KOTOpOoW obecrednBaeT
MOJIy4YeHHUE NPEACTaBICHUS O UENAX, COAEpKaHUU, OOIIeH cTpaTeruu
00yueHUsI, BOCIIUTAHUS U Pa3BUTHS 00YUYAIOIINXCSl CPEJICTBAMU MIPEIMETA,
M3y4aeMoro B paMKaxX KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpas npeaycMaTpuBaeT
ONpE/ICJICHUE: TPHUHIUIIOB CTPYKTYPUPOBAHUS U TMOCJEIOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJIMYECTBEHHBIX UM KaueCTBEHHBIX €ro
XapaKTePUCTUK; TMOIXO0JI0B K (HOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OIEHKH O00pa30oBaTeIbHBIX JOCTHXKEHHM OOydYarolMxcs B
paMKax WTOTOBOM arrectaiud B (OpME E€IMHOTO TOCYJIapCTBEHHOTO
9K3aMeHa 0 XUMUHU.

[Tporpamma a1t yriryOJIEHHOTO M3YUYEHUST XUMUU:

e YCTAHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJEpKaHue, 00s3aTebHOE
JUIT U3y4YeHUsT B paMKax OTIENbHbIX Mpoduiiei, mnpeaycMaTpuBaeT
pacrpeielieHue W CTPYKTYpUPOBaHHWE €ro IO KjaccaM, OCHOBHBIM
COJIep KaTeNIbHBIM JIMHUSAM/pa3ziesiaM Kypca,;



e JMa€T TPHMEpPHOE pacmlpeieiieHue y4eOHOro BPEeMEHH, PEKOMEHIYEeMOTO
JUISl UBYUYEHUSI OTJICIbHBIX TEM;

e TMpeJIaraeT TPUMEPHYIO TOCICIOBATEIHPHOCTh HW3YUYEHUS YyYeOHOTO
Marepuana ¢ y4ETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIPEIMETHBIX U
MEXKITPEIMETHBIX CBSI3EH;

e J1a€T METOJIMUYECKYIO0 MHTEPIPETALNIO IIeJiel U 3a/1ad W3yUeHHs TpeaMeTa
Ha yrIyO0JIE€HHOM YPOBHE C YUETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHMs, COACPKATEIBHOM XapaKTePUCTUKU
IUTAHUPYEMBIX  PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa3oBaTelnbHON
IPOrPaMMBI CpEIIHETO o01ero oOpa3oBaHuUs (JINYHOCTHBIX,
METaIpeJMETHBIX, MPEIMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX  JEHCTBUNA  OOydYaromerocs 10 OCBOCHHIO
COZIEp’KaHUS TIpEAMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B MPOTPaMME MO XUMHUH IPETyCMOTPEHA
PEEMCTBEHHOCTh C OOy4YeHHEM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a TpefellaMd YCTaHOBICHHOW IIpOrpaMMOM IO  XHMHUHU
00s13aTeNIbHOM (MHBAPUAHTHOM) COCTABIISIONIEH coJepKaHUs y4eOHOro npeaMera
«XuMHS» OCTa€TCsl BO3MOXKHOCTHh BBIOOpa €ro BapHATHBHOM COCTaBJISIOLIEH,
KOTOpasi JI0JbKHA OMNpPENEsaThCsl B COOTBETCTBHM C HAaIpPaBJIEHUEM KOHKPETHOI'O
npoduiis o0yueHus.

B coorBercTBUM ¢ KoOHuenTyaidbHbIMU mojoxeHusmMu PIrOC COO o
HAa3HAYEHUU TPEIMETOB 0a30BOro MW YIUIYOJIEHHOIO YpOBHEM B CHCTEME
muddepeHupoBaHHOTO OOyYEHHsSI Ha YpPOBHE CPEIHEro OO0IIero o0pa3oBaHUs
XUMHUSL Ha YpPOBHE YIUIYOJIEHHOTO W3Y4Y€HHUs HampaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH €  MOCIAEAYIOLUIMM  3TAaloOM  MOJYYEHUS  XHUMHYECKOIO
0o0pa3oBaHUsSI B paMKaX M3YUYEHHUS CIEHHAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX NUCIHMIUIMH B BY3aX M OPTaHHU3AIUAX CPEIHEr0 MPOPECCHOHATBHOTO
oOpazoBaHusi. B 3Toil CBsI3W u3ydeHHE NpeaMeTa «XHUMHS» OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIMpeHue MW yriyOJieHHe TEOpEeTHYECKON U
IPAKTUYECKON MOATOTOBKU OOYYaIOLIMXCS, BBIOPABIIUX OMpPENEAEHHBIN Mpoduib
00y4eHHUsI, B TOM YHUCJIE€ C IEPCIIEKTUBOM MOCIETYIOMIEr0 MOJTYYEHUS XUMUYECKOTO
o0pa3oBaHus B oOpraHu3aiusiax npodeccuoHanbHoro oopazoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk MmIaHUpyeMbIM pe3yJbTaTaM OCBOCHUS
denepanbHOlt 00pa30BaTENbHOW MPOTPaMMbl CpPEJHEr0 O00IIero 00pa3oBaHUs
U3yYEHHE TMpeaMera «XUMHS» OpPHEHTUPOBAHO TAaKXKE Ha pEUIeHHE 3a/ad
BOCITUTAHUS U COIMAIILHOTO Pa3BHUTHs OOydarommxcs, Ha GOpPMHPOBAHUE y HHX
OOIIENHTEIUICKTYalIbHBIX YMEHHUH, YMEHUN palmoHAIM3aIMK Yy4eOHOro TpyJa U
0000MEHHBIX  CIOCOOOB  JICATEIBHOCTH, HMCIOIIUX  MEXIUCIUIUTMHAPHBIN,
HAANPEIMETHBIN XapakTep.

CocraBnsomuMu npeamMeTa «XUMHs» Ha ypOBHE YriayOJEHHOTO W3Yy4YEHUS
SBJSIIOTCSL  yroyOnéHHble Kypchl — «Opranuueckas xumus» u  «OOmas u
HeOpranuydeckas Xxumus». [Ipu onpeneneHun mMoaxoa0B K 0TOOPY U CTPYKTYpHOU
OpraHu3allui COJICPKAHUSI ITHUX KYpPCOB B MpOrpamMMe IO XHMHH 3a OCHOBY



npuaaTel noJiokerust GI'OC COO o pazmuuuax 0a30BOro M yriyOJIEHHOTO
YPOBHEHN U3YUEHHUS TIPEAMETA.

OcHoBy conepxkanusi KypcoB «Opranmdeckas xumus» U «OOmas u
HEOPraHUYeCcKass XUMUS COCTAaBISE€T COBOKYIMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUM, OTHOCSIIMXCS K 0a30BOMY YPOBHIO M3YUEHHS MpeaMeTa. JTa cUcTeMa
3HAHUI TMOJydaeT ONpenesEHHOE TEOPETUUYECKOE JIONOJIHEHHE, MO3BOJSIOIIEE
OCO3HAHHO OCBOUTb CYIIECTBEHHO OOJbIIUNH 00BEM  (PaKTOJIOTHUECKOIO
matepuaia. Tak, Ha yriayOJIE€HHOM YpOBHE H3y4deHMsl MpeaMmera olecreyeHa
BO3MOXHOCTh 3HAUMUTEJIbHOTO YBEJIMYEHUS OObEMA 3HAHMM O XHUMHYECKHX
AJIeMEHTaxX M CBOMCTBaX MX COCIMHEHHUI HAa OCHOBE PACHIMPEHUS U yriayOieHus
NPEACTABICHU O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M M 3aKOHOMEPHOCTAX
MPOTEKAaHMs PEeaKlHil, pacCMaTPUBAEMbIX C TOUYKHU 3PECHHSI XUMUYECKOU KUHETHKHU
U TepMOJAMHAMUKU. M3ydyeHue mnepuoandeckoro 3akoHa u Ilepuonnueckoi
CUCTEMbl  XUMHUYECKUX  DBJIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXAaHMUYECKUX MPEJCTABICHUSX O CTPOCHUU aToMa. XHUMHYECKas CBSI3b
OOBSICHSIETCSI C TOUKU 3PEHUSI SHEPreTUUECKUX U3MEHEHUH npu €€ 00pa3oBaHUU U
pa3pylIeHUHU, a TakKe C TOUKU 3PEHUs] MEXaHU3MOB €€ oOpa3zoBaHus. M3yueHue
TUMOB  peakuu  JomnojHseTrcs  (GOpMUpOBAHMEM  TpEACTaBIeHHM 00
ANEKTPOXUMHUYECKUX MPOIECCaX U AJIEKTPOJIM3€E PACINIABOB U PACTBOPOB BEILECTB.
B kypce opraHnueckoil XMMHH MPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUH yzenseTcss oco0oe BHUMaHUE BOMIPOcaM 00 3JIEKTPOHHBIX dPdeKTax,
0 B3aMMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX M MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHWe HMEET TO, UYTO Ha COJAEpPXKAHUE KypCOB XUMHUHU
yTrIyONEHHOTO YPOBHS U3YUEHHS JJI KIACCOB ONPEAEIEHHOTO Mpodus (TJIaBHBIM
oOpazoM Ha HUX CTPYKTypy H XapakTep JOMOJTHEHUH K O0OIei cucreme
MpPEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE IpeaMeThl. Tak, Hampumep,
B COJIEpKaHUM TPEAMETa NIl KIACCOB XUMHUKO-(DU3UIECKOTO mpoduiis O60IbIIoe
3HauYeHUE OYyJIyT MMETh AJIEMEHThl yueOHOro Marepuaia mno oomei xumuu. [lpu
U3YYEHUU IMpeJAMeTa B JAHHOM CJydyae akUEeHT OyJer cheiaaH Ha OOIIHOCTh
METOJIOB TIO3HAHUS, OOIIHOCTh 3aKOHOB W TEOpUM B XUMHM U B (Pu3Mke:
ATOMHO-MOJIEKYJIIpHas Teopusi (MOJIEKYyJispHas Teopusi B (U3HKE), 3aKOHBI
COXpaHEHHUSI MacChl M DHEPruU, 3aKOHBl TEPMOJAMHAMUKH, JJIEKTPOJIHN3A,
MPE/ICTaBIICHUS O CTPOEHUH BEIECTB U APYroe.

B T0 ke BpemMs B coAep)KaHMM ~ TpeaMeTra A KIAcCOB
XUMUKO-OMOJIOTUYECKOTO Tpoduist OoNbIInii  yACNbHBIA Bec OyleT HUMETh
opraHuveckas xumusa. B 3ToM ciydae mpegoctaBiseTcsi BO3MOXKHOCTD JiJisi OoJiee
00CTOSITETHHOTO ~ PACCMOTPEHHUS XMMHYECKOW OpraHu3alii  KJIETKA  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOW BXOJIAT, K TMPUMEPY, TaKUE
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUIUJbI, OEIKH, YTJIEBOJbI, HYKIECUHOBBIC
KUCJIOTHI U apyrue. [Ipu 3ToM 3HaHUS O COCTaBe M CBOMCTBAaxX MpeacTaBUTENEH
OCHOBHBIX KJIaCCOB OPraHMYECKUX BEIIECTB CIIy»KaT OCHOBOW JJisi HU3y4CHUSs
CYIIHOCTH MpoLeccoB (OTOCUHTE3A, IbIXaHUs, MUILEBAPECHUSI.



B mnmane ¢dopmupoBaHus OCHOB HAay4YHOTO MHPOBO33PEHUS, OCBOEHUS
00l1lIeHaYyYHbIX METOJO0B MTO3HAHUS U OIbITA MPAKTUYECKOTO0 IPUMEHEHHS HAYYHBIX
3HAHUW H3y4YeHUE MNpeaMera «XUMHUsS» Ha YriayOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM NIpPEAMETAMM, BXOJSAIIMMH B COCTaB
npeAMeTHbIX oOnacteld «EcrecTBeHHO-HaydHbIE MNpeaMeTbl», «MaremMaTtuka u
uHpopMatrka» u «PyCcCKuil SI3bIK U IUTEPATYPay.

[Tpn u3ydyenuun yuyeOHOro mnpeaMera «XuMUs» Ha YriayOJIEHHOM YpOBHE
TaKk)Xe, KaKk Ha ypOBHE OCHOBHOTO W CpeaHero oodIero oopazoBanus (Ha 6a30BOM
YpOBHE), 3a7laueil MepBOCTENIEHHOW 3HAYUMOCTHU SBJsIETCS (GOPMHUPOBAHKE OCHOB
HAyKW XUMHUU Kak o00JIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YEJI0BEKa U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI. Pemienue
TOW 3a7aud Ha YOIYOJIEHHOM YpOBHE WU3Yy4YEHHS TMpeAMeTa TMpeJIoiaraet
pean3aLuIo TAKUX LENEH, KakK:

e (opmMupoBaHME TPEACTABICHUN: O MaTepUATHLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUM MPUPOJIBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAayK M €€ Beaylledl poiu B oOecredeHuu
YCTOMYMBOIO  pa3BUTUs  4YEJOBEYECTBA: B  pelIeHUH  MpobdiieM
9KOJIOTMYECKOM, SHEPreTUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JJaHMU HOBBIX MAaT€pHaIOB, HOBbIX UCTOYHUKOB YHEPIUU, B
obecrieyeHur pPaIMoOHaIBHOTO MPHUPOJIONOJIB30BaHUSA, B (hOPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIIeH KyJbTYphl YEJIOBEKa, a TAKXKE DKOJIOTMYECKHU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M PUPOTHOM CPEJIE;

e OCBOCHME CHUCTEMBbl 3HAaHMM, JIEXKAUMX B OCHOBE XHUMHYECKOU
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYUYHON KapTUHBI MUpa: QyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB M TEOPUM XHWMHUHU, COBPEMEHHBIX NPEIACTABICHUU O
CTPOEHMM  BEIIECTBA  HA  pasHbIX  YPOBHAX  —  aTOMHOM,
MOHHO-MOJICKYJISIPHOM, HAAMOJIEKYJSIPHOM, O TEPMOJAUHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMMHUYECKHUX PEAKIUHU, O
XUMHUYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaX, 00 0OIIMX
Hay4YHBIX MIPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA;

e (opmupoBaHue y oOyyJarommxcs OCO3HAHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHYECKUX 3HAHUU [JI1 OOBSICHEHUS
KIIFOUEBBIX MJIEH U MPOOJEM COBPEMEHHOW XUMUU, A OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUW, UMEIOIINX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
I'PaMOTHOTO PEIICHHs MTPOOJIeM, CBI3aHHBIX C XUMHEH, TPOrHO3UPOBAHHS,
aHaJIM3a U OIICHKHU C MO3UIINI KOJIOTHYECKOM 0€301MacHOCTH MOCIIEICTBHIMA
OBITOBOM M TPOU3BOACTBEHHOHN NEATEIHHOCTH YEJOBEKa, CBS3aHHOU C
XUMUYECKAM  TPOU3BOACTBOM, HCIIOIB30BAHUEM U  MEpepadOTKOMN
BEILIECTB;

e yriyOJeHHEe TPEACTaBICHUA O  HAYYHBIX  METOJaX  IO3HaHWUS,
HEOOXOJIMMBIX [IJIi TPUOOPETEHUS] YMEHHI OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB M OOBSICHEHMS XHUMHUYECKUX SBJICHUM, HMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON I€ATETBHOCTH U ITOBCEHEBHOMN KU3HU.



B mnane peanmzanuu TEPBOOYEPENHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIINX
(GYHKIUNA TIETOCTHOM CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NpPHU U3YUCHUU
npeamMera «XUMHUS» Ha  yrIIyOJI€HHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TAKUE IIeNU U 33/1a49H, KaK:

BOCIIUTAaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLecCYy TBOpPUECTBA B OO0JAaCTU TEOPETUUECKUX U
MPUKIIAIHBIX HUCCJIEAOBAHUM B XUMHUHU, (POpMHUpOBAHME MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I11eUeIIOBEUECKUX IIEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHOCTe oOywatonuxcs, (GOPMHUPOBAHME Yy HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CaM0OOpa30BaHUIO W HEMPEPHIBHOMY OOpa30BaHHUIO Kak
YCJIOBHIO YCHEITHOHN MpoheCCHOHAIBHON U O0IECTBEHHOMN JIeITeIIbHOCTH,
OTBETCTBEHHOTI'O OTHONIEHUS K CBOEMY 3J0pPOBbIO U MOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HU,

dbopMupoBaHUE€ YMEHHMI M HABBIKOB Pa3yMHOTO MPHUPOAOINOIL30BaHUSA,
pa3BUTHE AKOJIOTUYECKOMN KYJBTYPBHI, npuodpeTeHue OTbITa
00111€CTBEHHO-TI0JIE3HON IKOJIOTHUECKOHN JAeSATEIbHOCTH.

OO61iee yucIo 4acoB, MPEAYCMOTPEHHBIX I U3YUYEHUSI XUMHUHU Ha YIIIyOJICHHOM
ypPOBHE cpeaHero obiiero obpaszoBaHus, cocTaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Hegeno), B 11 kimacce — 102 gaca (3 yaca B HEJeIN0).



COJEPKXAHUE OBYUYEHUA

10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne OCHOBbI OPraHM4eCKO XUMHUM.

[Ipenmer W  3HAYEeHHE  OpPraHUYECKOW  XMMHUH, IIPEICTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHUM.

DNEeKTPOHHOE CTPOEHUE aToma Yriepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUA. BalleHTHblE BO3MOXKHOCTHM aToMa yriepoaa. XHUMHUYECKas CBA3b B
OpraHUYEeCKUX COCAMHEHMSX. Tumbl TruUOpUAM3AIMUM aTOMHBIX oOpOuTanen
yraepoga. MexaHu3mbl  00pa30BaHUS KOBAJEHTHOM CBsi3u (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIN). TUIBI TepeKphIBaHUS AaTOMHBIX OpOWTanel, o- u
n-cBa3u. OnuHapHas, ABOlHAsA W TpoHHas cBA3b. CrocoObl pa3pbiBa CBs3EH B
MOJIEKyJaX OpraHMyeckux BemlecTB. lloHsiTHe O CBOOOAHOM paaukale,
HyKJIeodwmie u dnexTpodue.

Teopus cTpoeHuss opraHudeckux coeauHennii A.M. byrtimepoBa u
COBPEMEHHBIE ITPEICTABIICHHS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUX CcoeAMHEHUU. MoJeKyIsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpyktypHble (QOpMyJbl pa3IMYHBIX BHJOB: pPa3BEPHYTas, COKpaliE¢HHAas,
ckenetHass. M3omepus. Buabl H30Mepuu: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHbIE 3DPEKTHI B MOJIEKYJIaX OPraHUYECKUX COCAMHEHHUH (MHIyKTUBHBIN
U ME30MEPHBIN 3PHEKTHI).

[IpeacraBnenne o kiaccupuKalMy OpraHUYecKux BemecTB. [loHsTHE O
dbyHKunoHanpHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. Cucremarnueckas
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHnaibHble Ha3BaHUS
OT/ICJIbHBIX MIPEACTABUTEIICH.

OcobenHnoctu u Kiaccuukanus OpraHUYECKUX peakIuil.
OKUCIUTETbHO-BOCCTAHOBUTEIIHBIE PEAKIIUN B OPraHUYECKOW XUMHUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUs BELIECTB W MX IMPEBpaIlCHUI:
O3HAaKOMJIEHME C O0pa3luaMu OpPraHMYeCKMX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, OMBITHl IO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB NPU HArpeBaHUU
(mnaBneHue, OOYTJIMBAaHME W TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYT
OpraHUYECKUX BELIECTB.

YraeBoaopoasl.

Ankanbl. ['omonornueckuil pss ankaHoB, oOmias ¢popMyia, HOMEHKIATypa U
U30MepHs. OJIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl QJIKaHOB,
Sp3-rubpuaM3anus aTOMHBIX OpOUTael yriepoa, 6-CBsi3b. OU3HMUECKIE CBONUCTBA
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA QJKAaHOB: PEAKIMU 3aMEUICHUs, W30MEpHU3aluH,
JNETUAPUPOBAHUS, IUKIU3AINKI, TUPOJIN3a, KpeKUHra, ropenus. [IpeacraBnenue o
MEXaHU3ME PEAKIUI PAUKAIBHOIO 3aMEILICHHUS.

Haxoxnaenue B npupoje. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.



Huknoankanel. O6mras ¢popmyiia, HOMEHKIaTypa U n3omepus. OcoOeHHOCTH
CTPOCHUS W XUMHUYECKHX CBOWCTB MaibiX (IHUKJIONPOMAH, IUKIOOyTaH) U
OOBIYHBIX (IIUKJIONEHTAH, ITUKIJIOreKCaH) IUKIOadkaHoB. CHocoObl MOMyYeHHS U
MPUMEHEHHE IIUKIIOATKAHOB.

Ankenpl. ['oMonorudeckuii psj aikeHoB, oOmas (opmysia, HOMEHKIATypa.
DJIEKTPOHHOE U TPOCTPAHCTBEHHOE  CTPOEHHWE  MOJEKYJT  aJKEHOB,
Sp?-ruOpuaM3anys aTOMHBIX OpOMTanel yriaeponaa, 6- u n-cBsi3u. CTpyKTypHas u
reomeTpudeckas (Iuc-TpaHc-) wu3omepusa. Du3nyeckue CBOWCTBA aJIKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHMS, 3aMEIICHUS B O-TIOJIOKEHHE
Ipu ABOMHOM CBSI3M, MOJMMEpU3aluuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauectBennbie peakiiuu Ha JABOWHYIO CBsi3b. CrIOCOOBI OMYYEHHS] U IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukamus ankaaneHoB (CONpsDKEHHBIC, W30JIUPOBAHHBIE,
Kymynuposarusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB
CONMpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilonumepusanus
CONpPsKEHHBIX MeHOB. COCOOBI MOTYYEHUSI U TPUMEHEHHUE aJIKaIMEeHOB.

AInKuHBL. ['OMOJIOTHYECKUM psJl aIKHMHOB, 0011as hopMysia, HOMEHKJIATypa 1
u3oMepusi. ODJEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJl AQJIKHWHOB,
Sp-ruOpuIM3aIsa aTOMHBIX opOuTaliei yriepoja. Gu3nveckue CBONCTBA AIKUHOB.
XUMHUYECKHE  CBOMCTBA:  peaklMu  MPUCOCTUHEHMs, JUMEpHU3alUH U
TpUMepHU3aluu, OKUcIeHns. KUCIOTHBIE CBOKCTBA AJIKWHOB, UMEIOIINX KOHIIEBYIO
TpOliHYyIO CBsi3b. KauecTBEeHHBIE peakInu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThyecKue YTieBOJ0poabl (apeHsl). ['OMOIOTHMYECKUN pPsJl apeHOB,
obmas ¢hopmysa, HOMEHKIIATypa U U30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbl OecH301a. DHU3NYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOMCTBa OCH30JIa M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIIeHUS B OCH30JIbHOM KOJIBIIE U
YIJIEBOJIOPOJHOM pajJuKale, peaklud NPUCOCAUHEHUs, OKHUCJIECHHWE TOMOJIOTOB
ocuzona. IlpenacraBiaeHue 00 OPHEHTUPYIOIIEM JEHCTBHUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEPE aJKWIbHBIX PAJUKAJIOB, KapOOKCHUILHOM,
TUAPOKCUILHON, aMHMHO- W HUTPOTPYMIbI, aTOMOB TajoreHoB. OCOOEHHOCTH
XUMUYECKUX CBOMCTB ctupoiia. [Tomumepuzamnus ctuposa. CriocoObl MOTyUYeHHs U
IPUMEHEHUE apOMATUUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponansiii ra3. [lomytHele HedTaHBIE Ta3bl. HedTh u €€ mpoucxoxxacHue.
Kamennsliit yrosnb u npoaykThl ero nepepadotku. CrocoOsl nepepaboTku HedTH:
MEPEeroHKa, KPEKUHT (TEPMHUYECKUH, KATAIUTUYECKHM), pU(DOPMUHT, TUPOIU3.
[TponykTel nepepaboTku HEDTH, UX PUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas CBsSI3b MEXY Pa3IMUYHBIMU KJIACCAMU YTIJIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakuuu
3aMENIeHUsT TaJoreHa Ha TUJIPOKCOTPYIIY, HUTPOTPYyNNy, IHUAHOTPYIIY,
amuHorpynmy. JleiicTBMe Ha TaJlOr€HIPOU3BOJIHBICE BOJHOTO U CIUPTOBOIO
pacTBopa wWENOYM. B3auMOAENCTBUE AUTAJION€HANIKAHOB C MAarHUEM U IMHKOM.
[TonsiTue 0 METAJUIOOPTaHUYECKUX COECTUHEHMUSX. Hcnonb3oBanue



TJIOTEHIPOU3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHUKE H TPU CHUHTE3E
OpraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUsI BELIECTB W MX IMPEBpAICHUI:
u3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuil yrieBoJAOpPOJAOB Pa3JIMUHBIX KJIACCOB (0OeciBeurBaHWE OPOMHOW WIH
MOJHOM BOJBI, pacTBOpa IMEepMaHTraHaTa KaJiusi, B3aUMOJICUCTBHE alleTWJICHA C
aMMHa4YHbIM pacTBOpoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKeHUE
yriepojga ¥ BOJOpPOJA B OPraHUYECKUX BEIIECTBAX, IOJYUYCHHE OTUJICHA H
U3y4YEHUE €ro CBOWCTB, O3HaKoMieHHEe ¢ KoJuiekuusimMu «HedpTtb» u «Yromby, ¢
oOpasllaMu  IUTacTMacCc, KaydyKOB M PE3UHBI, MOJEIUPOBAHUE MOJIEKYII
YIJIEBOJIOPOJIOB U rajlOT€HIIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucsiopoaconepskamnue opraHu4ecKue coeJMHeHHs.

[Ipenenvuble onHOaTOMHBIE cnupThl. CTpoeHue Mosiekyn (Ha mpumepe
METaHOJIa W JTaHojda). ['oMomormdeckuil psm, oOmas ¢opMyna, H30Mepus,
HOMEHKJaTypa " kiaccudukanus. Dusmdeckne CBOWCTBA  MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BomopoaHbie CBS3M MEXIYy MOJIEKYJIaMu CIHUPTOB.
XUMUYECKHE CBOWCTBA: PEAKIUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMU W  HEOPraHUYECKUMH  KHUCIOTaMHU.
KadecTBeHHas peakiusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBUE 3TaHOJIa M METaHOJIa
Ha opraHu3M ueyioBeka. CrnocoObl MOJYyYEeHUST M NPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie aupel, HOMeHKIaTypa U u3omepus. OcCoOOEHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOMCTB.

MHOroaToMHbI€ CHUPTHI — STUJIECHIVIMKOIb WU TIULEepuH. PuU3NuecKkue u
XUMUYECKUE CBOMCTBA: pEaKlMM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYE€CKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAs peaklHsi Ha MHOIOATOMHbIC
cupThl. [IpencraBienne 0 MeXaHW3ME peakluid HYKICO(DUIHLHOTO 3aMEIICHUS.
JlefictBue Ha opraHusMm 4yenoBeka. CrnocoObl MONy4YeHUST W MPUMEHEHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUAPOKCOTPYMIBI U
oeH3onpHOrO sypa. duszndeckue cBoiicTBa (peHona. OCOOCHHOCTH XUMHYECKHUX
cBoicTB (enona. KauecTtBennole peaknuu Ha Qenosn. ToxcuuHOCTh (DeHoda.
Cnioco6bl ostyueHus 1 npuMeHenue genosna. OenondopmanbaeruaHas cMola.

KapOonunbHble coeIMHEHUS — allbJIETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOM TpyIIibl. ['oMoNorudeckue psibl albJeruj0B U KETOHOB, 0OIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Du3nuecKkue CBOWCTBA allbJIETHAOB U
KETOHOB. XMMHMYECKHE  CBOMCTBA  aJbJETHJIOB M  KETOHOB:  PEaKUUHU
npucoeanHeHus. OKUCIEHUE albJEerU0B, KAYECTBEHHbIE PEaKIMU Ha albJCTU/Ib.
CnocoObl moJy4eHUs U MPUMEHEHUE albJETUI0B U KETOHOB.

OHOOCHOBHBIE MpeieNbHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KUCTIOT. I3oMepust 1 HoMeHKIatypa. @uszndeckue cBOMCTBa
OJIHOOCHOBHBIX TMPEACIBbHBIX KapOOHOBBIX KHCJIOT. BOIOpOIHBIE CBS3U MEXKTY
MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOICTBA,



peakimsi STepUPUKAINNKA, PEAKIUU C Y4YaCTHEM YIJIEBOJOPOIHOTO pajJHKaia.
OcoOeHHOCTH CBOMCTB MYpaBbMHOM KHCJIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHOrooo6pasue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPEACNIbHBIX U apOMATHYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KUCIOT, THIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBuTenu BhICIIMX
KapOOHOBBIX KHUCIJIOT: CT€apUHOBAas, MaJIbMUTHUHOBAs, OJEWUHOBAs, JUHO/IEBAS,
NuHOoNen08as KUCIOoThl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Cnoxubie 3¢upsl. ['omonornueckuit psia, obmas (opmyrna, uzoMepus H
HOMEHKJIaTypa. PuU3NUecKkne M XUMHUYECKHE CBOWMCTBA: THAPOJIU3 B KHUCIOW U
LIEIIOYHOM Cpeie.

Kupsi. Ctpoenue, GpuU3nvecKue U XMMUYECKHUE CBOMCTBA KUPOB: TUIPOIIU3 B
KHUCIION U 1iesniouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIIUX OCTATKU
HEMpPEJEIbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/Ie.

MBbL1a KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE IeHCTBHE.

O6mrast xapakTepuctuka yrieBoaoB. Knaccudukamus yrieBoaoB (MOHO-, -
U Tojucaxapuabl). MoHocaxapuabl: TIIOKO3a, (QpyKTO3a, Tajakro3a, pubo3a,
nezokcupu6o3za. dusnyeckre CBOMCTBA UM HaxOXkAeHHE B mpupoje. PoToCUHTES.
XUMUYECKHE CBONCTBA TIIOKO3bI: PEAKIIUU C YYaCTUEM CIIUPTOBBIX U albJACTHIHOM
IpyII, CIUPTOBOE W MOJOYHOKHCIOE OpokeHue. [IpuMeHeHue TIIIOKO3bI, €€
3HAUYEHUE B KU3HEAESITEIbHOCTU opraHu3Ma. Jlucaxapuisl: caxaposa, MajlbTo3a U
nakTo3a. BoccTaHaBiIMBaroIe U HEBOCCTAHABIIMBAIOLINE Aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxaenue B npuponae u npuMenenue. [lonrucaxapuapl: Kpaxman,
JIMKOTEH U 1euiono3a. CTpoeHHE MaKpOMOJIEKYJ Kpaxmaja, [JIMKOreHa H
LEJUTI0NIO3bl.  PU3MUYECKHME CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMHUYECKHE
CBOMCTBA Kpaxmalia: THJpOJIU3, KaueCTBEHHAs peakuus C HOJO0M. XHUMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: THIIPOJIN3, TMOMydYeHue 3(pupoB memttono3sl. [lonstre o0
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN MIETK).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YE€HUsI BELIECTB W MX IMPEBpaIlCHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHUCJIEHUE 3TUJIOBOTO CHHUpPTa B albJAETH] Ha PACKAIEHHOM MEOHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHOUPTa JUXPOMATOM Kaius (BO3MOKHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIMM Ha aJlbJCTU]IbI (C THUIPOKCUIIOM
muammuHcepeOpa(l) wu  runppoxkcumom  meau(ll)), peaknus rauInEepuHa €
ruapokcuom Meau(ll), xumudeckue cBOWCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBHE pacTBOpa TIOKO3bI ¢ Tuapokcugom meau(ll), Bzaumoneiicteue
KpaxMajia ¢ MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/lady 1o TeMaM «CHupThl U
denonby, «KapooHoBbie KUCTOTHL. CIOKHBIE YDUPHD».

A30TCoAep:KalMe OPraHnvecKre CoOeTuHEeHU .

AMUHBI — OpraHUYECKHE MPOU3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTuyecKkue W apoMaTUYECKHE; MEPBUYHBIE, BTOPUYHBIE U TPETUYHBIEC.
Crpoenue Mmoiiekys, obmas GopMyna, U30MeEpHs, HOMEHKIATypa U (usmdyeckue
CBOMCTBAa. XMMHUYECKOE CBOMCTBA aNM(aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,



AJKWIMPOBAHUE, B3aUMOJECHUCTBUE IEPBUYHBIX aMHUHOB C a30THUCTOW KHUCJIOTOM.
Conu aJIKuJIaMMOHUSI.

AHWIMH — TIPEACTAaBUTEIb AMUHOB apomaTuyeckoro psiaa. CrpoeHue
aHwiInHa. B3auMHOE BIMsIHUE TPyIIl aTOMOB B MOJeKyse aHwinHa. OcoOeHHOCTH
XUMUUYECKUX CBOMCTB aHwinHA. KauecTBeHHbIE peakuuu Ha aHWIMH. CrnocoObl
MOJIydYeHUs] M TpUMEHEeHHe anudaruuyeckux aMuHoB. l[lonydenue aHwinHa U3
HUTPOOEH301a.

Amunokuciotel. Homenknarypa u uzomepusi. OTaenbHbIE TpPeICTaBUTENN
0-aMUHOKHCJIOT: TJUIUH, ajnaHuH. Dusudeckue CBOMCTBA aMHHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OpPraHUYeCKHX
COCIMHEHMM, peakIus TMOJMKOHACHCAIINK, OOpa30BaHUE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIN3 MENTH/IOB.

benku kak mpuponnbie nonumepbl. [lepBuuHas, BTOpUYHAsT U TpeTUYHAsS
CTpyKTypa OenkoB. XWUMHWYECKHE CBOWCTBAa OCJIKOB: THUIPOIU3, JACHATYypaIus,
KaueCTBEHHBIC PEAKIINU HA OCIIKH.

OKCIEepUMEHTAIbHBIE METOJIbl M3Yy4YE€HUsI BELIECTB W MX IMPEBpaIlCHUI:
pacTBOpeHHE O€NKOB B BOJE, JIeHAaTypalus OEIKOB MPU HArpeBaHHM, LIBETHBIC
peakuuu Ha O€JIKM, pelIeHHWE OHKCIEPUMEHTANBHBIX 337ad [0 TeMaM
«A3oTconepKaliue  OpraHuyeckue — coeauHeHus» M «Pacmo3HaBanue
OpraHUYECKUX COCTUHEHUI».

BbicokoMoJIeKyJIsIpHbIE COeTMHEHUS.

OCHOBHbIE MOHATHSI XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJTMMEPHU3AIIMU, CPEIHSIST MOJICKYJIIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
NOJIMMEPU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tomumepnbie wmatepuanbl. [lmactMacchl  (MOMMATHIICH, TOJUIIPOITHAJIEH,
MOJINBUHWIXJIOPU, TOJUCTHPOJ, MOJMMETHJIMETAKPWIAT, TOJUKApOOHATHI,
nonvdTHWIeHTepedTanaT). Y TUIN3alus u nepepadoTka miacTyka.

DacTOMEDBI: HaTypaJIbHbII KayuyK, CUHTETHUYCCKUC Kay4qyKu
(OyTaaueHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUITUKOHBI. Pe3unHa.

BonokHa: HaTypasngbHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAPOH U JIABCAH).

[Tonumepsr CIEIUATBHOTO Ha3HAYCHUS (Tedon, KeBJIap,
AJIEKTPOIPOBOISAIINE MTOJIUMEPHI, OMOpa3iaraeMple MOJIUMEPHI).

DKCHEepUMEHTAIbHBIE METOJbl W3YYEHHUS BEIIECTB W WX MpEeBpaIleHUM:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3aJad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH.

Pacuérnbie 3anaum.

Haxoxnenne MonekyiasipHOd (OpMysbl OpPraHUYECKOro COEAUMHEHUS I10
MAacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIUX B €ro COCTaB, HAaxO0XJEHHUE
MOJICKYJISIpHON  (POpMYJIbI OpPraHUYECKOr0 COEIUHEHHS Mo Macce (00bEMY)
IPOJIYKTOB CropaHusi, MO KOJWUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB



peaKIMy W/WIU WMCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOU (HOPMYIIBI
OpPTraHUYECKOTO BEIIECTBA HA OCHOBE €Tr0 XMMHYECKHX CBOWCTB WIIM CIIOCOOOB
MOJIYYEHHUsI, OMpEACICHUE JO0JMM BBIXOJIa MPOAYKTAa PEAKIHUH OT TEOPETHUECKHU
BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi MeXNpeIMETHBIX CBSA3EH MPU M3YUYCHUH OPTaHUYECKON XUMHU B
10 kjmacce  OCYWIECTBIISIETCS ~ 4Yepe3  HUCIOJb30BaHUME  Kak  OOImIMX
€CTECTBEHHO-HAYUHBIX TIOHSATUM, TaK M TOHSATUN, MPUHITBIX B OTACIBHBIX
IPEAMETAX ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTeCTBEHHO-HAYUHBIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, rumoTesa,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOJCHUE, H3MEpPEHHUE,
HKCIEPUMEHT, MOJEIb, MOJICIUPOBAHHUE.

duznuka: Marepus, aroM, OJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
DPHEPTreTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DM3UYECKHE BEIWYUHBI, CIWHUIBI WU3MEPEHHUS, CKOPOCTh, JHEPTus,
Mmacca.

buonorus: knerka, opraHusM, J3KOCHCTeMa, Owocdepa, MeTab0IU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA THUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OEJKH, YTIEBOJbI, KUPbl, HYKICHHOBBIE KHUCIOTHI,
(bepMEHTHI.

I'eorpadusi: monesnsie UCKOMaeMbl€, TOTUIUBO.

TexHoyOrus: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIbHOIO MUTaHMUS,
MOIOIIIUE CPENICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX 1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBBI XUMMH.

Atom. CoctaB aTOMHBIX sifep. XuMudeckui snemeHnt. M3oromnel. CtpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB, KBAaHTOBBIC YHMCJIA. DHEPreTUUECKUE YPOBHU U
noaypoBHU. ATOMHbIE opOuTanu. Knaccupukanuss XuMHUUeCKUX 3JIEMEHTOB (s-, p-,
d-, f-snmementn). PacmpeneneHue 3JIEKTPOHOB IO ATOMHBIM  OpOUTAJSM.
DJIEKTPOHHBIE KOH(PUTYpAITUU aTOMOB AJIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOH(QUTYypalMid HOHOB.
DIIEKTPOOTPULIATENBHOCTb.

[lepnoanueckuii 3akoH U Ilepuonnyeckas cucrema XMMHUYECKUX 3JIEMEHTOB
J.N. Menneneea. CBs3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpHell CTPOEHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX PJIEMEHTOB M 00pa3yeMbIX UMHU
OpPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ IepuojaM. 3JHAUYCHUE
nepuoanueckoro 3akona /.M. Menneneena.

XuMH4YECKasi CBSI3b. BUIBI XMMHWYECKON CBSI3U: KOBAJICHTHAsl, WOHHAS,
MeTajindyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOW CBSI3U: OOMEHHBIN U
JIOHOPHO-AKIIENTOPHBIN. DHEPrus U JjuHa CBs3U. [1oJIsIpHOCTH, HANTPABIEHHOCTD U



HACBIIAEMOCTh KOBAJEHTHOM CBsi3U. KpaTHble CBs3u. BomgopoaHas CBs3b.
MexXMONEKYJISIPHBIE B3aUMOIEUCTBUS.

BaneHTHOCT, M BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBS3b JJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHHEM (Ha MpUMepe COCIUHEHUM
3JIEMEHTOB BTOPOTO MEPHO/Ia).

[IpenacraBieHne 0 KOMIUIEKCHBIX coeqUHEHUSIX. COCTaB KOMILJIEKCHOTO MOHA!
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[TonsATHE O KOOPAMHAITMOHHOW XUMUH.

BemectBa  MOJEKYJSIPHOTO M HEMOJEKYJSIPHOTO  CTpO€HHs.  Tumbl
KPUCTALTNYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucreMax. MctuHable pactBopsl. Ilpencrasienue o
KOJUIOMIHBIX pacTtBopax. CrocoObl BBIPAKEHUS KOHICHTPAIIMM PaCTBOPOB:
MaccoBas J0JIsl BENIECTBA B pacTBOpE, MOJIIpHAas KOHIEHTpauus. HacelleHubie u
HEHACBIIICHHBIE PACTBOPHI, PACTBOPUMOCTb. KpHcTauioruaparsl.

Kiaccudukanus 1 HOMEHKIaTypa HEOPraHHYECKUX BEIICCTB. TpHUBHANIBHBIC
Ha3BaHMS OTJICJIbHBIX MPEACTABUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMUueCKuX peakiuii B HEOPraHUYEeCKON U OpraHuuecKOi
XMMHUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHECHUS U TMPEBPAICHUS
SHEPIruu MPU XUMUYECKUX peakiusx. TernoBbie 3QPEeKThl XUMUUECKUX PEAKIIUM.
TepMOXUMUYECKHE YPABHEHHUS.

CKOpOoCTh XMMUYECKOM PEaKIUM, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PAKTOPOB.
I'omoreHHble U rereporeHHslie peakiuu. Karanus u kataau3aTopsl.

OO6paTuMble 1 HEOOpaTHUMBIC PeakIMu. XUMHUYECKoe paBHOBecue. KoHcranTa
XAMHUYECKOTO paBHOBeCHUA. PDAKTOPHI, BIUSIONIME HA MOJOKEHHUE XHUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, TABJIICHUE W KOHIICHTPAIlUM BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunun Jle [larense.

DnekTpoiauTuueckas auccouuarys. CHIIbHbIE M CJIa0ble DJICKTPOIUTHI.
Crenenp aucconuanuu. Cpena BOJIHBIX PacTBOPOB: KHUCIOTHAas, HEWUTpabHas,
menouHas. Bomgopoaubiii mokasarens (pH) pactBopa. I'maponus comneit. Peakiun
MOHHOTO OOMEHa.

OKHUCIIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCIICHHS.
Okucnurenb MU BOCCTAaHOBUTENb. [Ipoliecchl OKHUCIEHUSI W BOCCTAHOBJICHHS.
Baxnelnme OKUCIUTEIM U BOCCTAHOBHUTENIHM. MeTod »IEKTpOHHOTO OalnaHca.
DJIEKTPOJIU3 PAaCTBOPOB U PACIIIAaBOB BEILIECTB.

DKCNEPUMEHTAIbHBIE METOJIbl HM3YyUYE€HHUS BEIIECTB U HX IPEBPAIICHU:
pa3J0KEHUE TIEPOKCHAA BOJIOPOJAa B IPUCYTCTBHUU KaTaIM3aToOpa, MOJIECIH
KPUCTANTHYECKUX PEIIETOK, IPOBEJACHNE PEAKIIM HOHHOTO 0OMEHa, OIpe/IecHIe
cpellbl pPacTBOPOB C IMOMOIIbKD WHIMKATOPOB, W3YYEHHUE BIIMSHUS PaA3TUUYHBIX
(akTOpOB HAa CKOPOCTh XHMHYECCKOH pPEaKIMH M TOJOXKCHHEC XHUMHUYCCKOTO
PaBHOBECHS.

Heopranuuyeckasi xumMusi.

[Tonoxxenne HemeraiuioB B llepuoamyeckor CUCTEME  XMUMHYECKHUX
anemenToB J[.M. MenpeneeBa u 0COOEHHOCTU CTPOEHUSI UX aTOMOB. DU3HYECKUE



CBOMCTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAUIOB (Ha MPUMEPE KUCIOpPOAa, CEPHI,
docdopa u yriaeponaa).

Bonopon. Ilomyuyenue, ¢u3myeckne M XHMHYECKHE CBOMCTBA: PEAKIUH C
METAUIAMA W  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE  CBOMCTBa. ['mapuisbl.
TomIMBHBIE AJIEMEHTHI.

lNanorensl. HaxoxxJeHue B mpupoje, CIOCOObI MOJNydeHUs, (HU3nYecKue M
XUMUYECKue CBOMCTBA. ["asioreHoBOAOpObl. BaxkHeline KuCIopoacoaepKaiine
cOoeIMHEHUs rajoreHoB. JlabopaTopHble M MPOMBIIIICHHBIE CIIOCOOBI MOMyYeHUS
rajioreHoB. [I[prMeHeHne rajJoreHoB U UX COeTMHEHHM.

Kucnopon, o3on. JlaGopaTopHble M HPOMBIIUIEHHBIE CHOCOOBI MOTYYEHUS
Kuciopoaa. OuU3NuecKkue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B TpUPOJE, CHOCOOBI TMOMy4YeHUs, (U3HYECKUE U
xumuueckue cpoicTBa. CepoBomopona, cyiabduasl. Oxcua cepsi(IV), okcua
cepbl(VI). CepHucras u cepHas KHUCJIOTHI U HUX cOojdu. OCOOEHHOCTH CBOWMCTB
CEepHOU KUCIIOTHL. [IpruMeHenune cepbl U €€ COeTMHEHU.

A3oT. HaxoxJeHue B mpuUpoje, CHOCOObI TMOJy4YeHUs, (U3UYECKHE U
XMMHUYECKUE CBOMCTBAa. AMMUAK, HUTpUbl. OKCHABI a30Ta. A30TUCTast U a30THAS
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €ro COeIMHEHUI. A30THBIE y100pEHUS.

®ochop. Haxoxnenne B mpupojie, CHOCOOBbl MONy4YeHUs, (U3HUECKUE U
xumudeckue cBoictBa. Dochuabpl u pochun. Oxcuasl (ocdopa, GocdopHas
kucinota u e€ conu. [lpumenenue dochopa u ero coeaunHenuit. dochopHbie
yao0peHus.

VYrinepon, HaxoXJAeHHWE B TOpUpPOAE. AJUIOTPONHBIE  MOIU(PUKAIIUU.
dusnyeckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BaAHHBIX
yriepoaoM. Oxcun yriaepoaa(ll), okcun yraepona(IV), yrompHas KucioTa u e€
coyii. AKTUBUPOBAHHBIA yrojib, aacopOuus. DyiiepeHsl, rpadeH, yriepoaHbie
HaHOTpYOku. [IpuMeHeHne mMpoCThIX BEHIECTB, 0OPA30BAHHBIX YTIEPOJIOM, U €ro
COCIMHEHUM.

Kpemnuii. Haxoxzaenue B mpupojie, CrnocoObl MoJydeHus, (Ppu3nueckue u
xumuueckue cpoiictBa. Oxcun kpeMuHus(IV), KpeMHHEBas KUCIOTA, CUIIMKATHI.
[Ipumenenue kpeMHust 1 ero coequHeHui. CTeKI0, ero nojJy4eHue, BUJIbI CTEKIIA.

[Tonoxenue meramioB B [lepuoanueckoil cucreMe XMMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOSHUsI DJICKTPOHHBIX 000JO0YEK aToMoB MeTauioB. OOmue
¢dbusnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY M TEXHHKE.
CnuiaBel METAJIOB.

DONEeKTPOXUMHUYCCKUN psAll  HampspkeHwid  MetauioB.  OO0mme  crmocoObl
MOJTYYEHUS METAaJIJIOB: TUAPOMETAILTY Prusl, MUPOMETAILTYPrus,
anexkrpoMeraiuryprus. [lonstue o koppos3uu meramioB. CrnocoObl 3alIuThl OT
KOPPO3UHU.



O6mrast xapakrepuctuka MertamuioB [A-rpynmer [lepuoanueckoil crucTeMbl
XUMUYECKUX OJJIEMEHTOB. Hatpmii w Kanmuii: mnomydeHue, (U3UYECKHUE U
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEMIECTB U UX COCTUHEHUN.

O6mas xapakrepuctuka metamioB IIA-rpynnel [lepuoandeckoit cucTemsl
XHMHYECKUX dJIEMEHTOB. MarHuii W KalbIlui: TMOJydeHue, (pusndeckue u
XMMHUYECKUE CBOMCTBA, MNPUMEHEHUE TMPOCTHIX BEIIECTB M HMX COCIUHEHHIA.
XKéctkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AJIIOMUHUN: TTOTy4YeHHE, PU3NUECKUEe U XUMUUYECKUEe CBONCTBA, TPUMEHEHHUE
IPOCTOTO BeIeCTBA M €ro coeauHeHud. AM@oTrepHble CBOICTBAa OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUS.

OO6miast xapakTepucTuka MeTauioB 1o004HBIX mnoarpynn (b-rpymm)
[Teprnoanyeckoi CUCTEMBI XUMUUYECKHUX JIEMEHTOB.

du3nyeckrue U XMMUYECKHE CBOMCTBA XpoMma U €ro coeauHeHuil. OKCUubl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomaThl, UX
OKHCJIUTEbHBIE CBOKCTBA. [loiyueHne u npuMeHeHne Xxpoma.

dU3UYECKUEe W XHMHUYECKME CBOMCTBA MapraHila M €ro COCIUHECHUIA.
Baxwneiimme coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua( VII). [lepmanranat kanusi, €ro OKMCIUTEIbHbIE CBONCTBA.

@u3nyYecKue U XUMMHUYECKHE CBOMCTBA jKejle3a U ero coeauHeHuil. OKCusl,
ruapokcuasl u conu xenesa(ll) u xxenesa(Ill). [Tonyuenne u npuMeHeHUE Keye3a
U €ro CIUIaBOB.

PU3UYECKUE U XMMUYECKUE CBOMCTBA MEIU U €€ coennHeHuu. [loydenue u
IIPUMEHEHHUE MEJIU U €€ COCIUHECHUN.

[uuk: momydyeHue, (U3MYECKMe M XMMHYECKUE CBOMCTBA. AMQpOTEpHbBIE
CBOMCTBA OKCHJIAa ¥ TUIPOKCUIA IMHKA, THAPOKCOKOMIUIEKCHI HMHKA. [[puMenenune
[IUHKA U €r0 COCANHCHUH.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUs BELIECTB W MX IMPEBpAILCHUI:
M3ydeHne oOpas3loB HEMETA/UIOB, TopeHue cepwl, docdopa, kxeneza, MarHus B
KUCJIOPOJIe, M3YYCHHE KOJUIEKIMU «MeTamibl W CIUIaBbl», B3aUMOJICHCTBUE
IIEJIOYHBIX U IIEJI0YHO3EMEJIbHBIX METAJIJIOB C BOJIOM (BO3MOXKHO HCIIOJIL30BaHUE
BUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0Y€H, KAYECTBEHHBIC PEAKIIUM HAa HEOPTraHUUYECKUE aHMOHBI, KATHUOH BOJOPOIa
U KaTUOHBl METaJUIOB, B3aUMOJECHCTBUE TUAPOKCUIOB ATOMUHUS M LHUHKA C
pacTBOpaMM KHCIJIOT M HIEJOYEH, PEIICHHE YKCIEPUMEHTAJIbHBIX 33/1a4 MO0 TEMaM
«l"anorensr», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCINUHEHUD,
«MeTabl TIaBHBIX TOATPYIIDY, «MeTamibl TOOOYHBIX TTOATPYIII.

XuMHUS U KU3Hb.

Ponp xumuu B oOecrieueHnn yCTOMYMBOTO pa3BUTHS deoBedecTBa. [loHsaTHe
0 HAy4HBIX METOJAX I[IO3HAHUS W METOJOJOTHMM HAy4YHOTO HCCIIEIOBAHUS.
Hayunbie mpuHIUIIBI OpraHu3auu XUMUYECKOTO TPOU3BOACTBA. [[poMbIlIIIEHHBIE
CIOCOOBI MOTYUYCHHS] BaKHEUIIINX BEIIECTB (HA MpUMepe MPOU3BOJICTBA aMMHAaKa,
CEepHOI KHUCIOTHI, MeTaHoJa). [I[pOMBIIIIEHHBIE CIIOCOOBI MOJIyYEHUS METAIOB U



CIUIaBOB. XMMHUYECKOE 3arps3HEHHE OKpY>Kalollled Cpelbl U €ro IOCIEICTBUS.
Ponp xumun B 06ecriedeHIN SHEPTETHIECKON 0€30MMacHOCTH.

XuMusi W 300pOBbEe 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
UCIIOIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUU B pa3BUTUU MEIUIIMHBI.

XUMHUs THUIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIC N100aBKU. Poilb Xumuu B
obecrieyeHuH MUIleBoi 0€30MacHOCTH.

KocmeTrnueckne u mapdromepubie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 UCIOJIb30BaHUsl MpPENapaTtoB OBITOBOM XUMHUU B TOBCEIHEBHOMU
YKU3HU.

XUMHUSL B CTPOUTEIBCTBE: BAXKHEHIIINE CTPOUTEIIbHBIE MaTepHuasbl (IIEMEHT,
0eToH).

XuMusl B CENIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajbl, KPACKH, CTEKJIO, KepaMHKa.
Marepuansl aist anekTpoHrkd. HaHoTexHOomoruu.

Pacuérnble 3anaumn.

Pacuétsl: Maccel BemiecTBa UiM 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIHUM, €CIU OJHO U3
BEILIECTB MMEET NpUMEeCcH, Macchl (00BbEMa, KOJIMYECTBAa BEIIECTBA) MPOIYKTa
peaKuMu, €CIM OJHO M3 BEUIECTB JaHO B BHUJE pPacTBOpa C OINPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJHM W MOJPHOH
KOHIIEHTpAIIMM BEIIECTBA B PAacTBOpE, JIOJIM BBIXOJA MPOJYKTa PEAKIUH OT
TEOPETUUYECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3HU.

Peanuzamuss  MeXnpeaMeTHBIX — CBsi3ed TpU  HW3y4YeHHH  OO0med u
HEOpPraHn4eckorl xuMuu B 11 Kilacce oCyIECTBIISIETCS Yepe3 UCIOIb30BAHUE KaK
OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHUM, TaK M MOHITUN, MIPUHATHIX B OTJICIBbHBIX
peaIMeTax €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUIIOTE3a,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, Kiaccu(uKalus, MNepuoIudyHOCTb, HAOIIOICHHE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICJIMPOBAHHUE.

dusnka: Marepus, MHUKPOMHDP, MaKpOMHp, aTOM, OJIEKTPOH, IPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTeTUYECKUN YPOBEHb,
BEILIECTBO, TeJO, O0BEM, arperaTHOE COCTOSHHE BEIECTBa, HACAIbHBIN Ta3,
bu3uYeCKre BETUINHBI, €IMHUIIEI U3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, ouocdepa, MeTaboIM3M, MaKpO-
U MHUKPODJIEMEHTHI, OCIIKH, KHPBI, YTIEBObI, HYKIICHHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK YHEPTHU B IKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOIUINBO,
pECYPCHI.

TexHoJIOTUs: XUMHUYECKasi MPOMBIIIJIEHHOCTb, METAJLUTYPIusi, CTPOUTEIIbHBIC
MaTepuaibl, CEIbCKOXO3IUCTBEHHOE MPOU3BOACTBO, MUIEBASI MTPOMBIIUIEHHOCTD,
dbapMmarieBTHYECKAS MPOMBIIILJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



IpcrapaTroB, IIPOU3BOACTBO KOHCTPYKHOHMOHHBIX MATCPpHUAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTh, HAHOTCXHOJIOT'UH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHA
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIET'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-IEATEIBLHOCTHBIM IMOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIICJIEHBI CIEAYIOIIME COCTABISIIONIME: OCO3HAHUE
00yYaIOIMMUCA POCCUICKOW TPaKIAHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATEIIBHOCTH U CaMOOTPEIEIICHUIO; HATUYNE MOTUBALIUU K
00Oy4YeHHIO; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOHIMXCS PYKOBOACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMUd W HOPMaMHU T[IOBEJICHUSA;, HaJIU4YWe
MIPABOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH 11E€JIM U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JIndyHOCTHBIE pE3yJIbTATBl OCBOECHUS IpeaMeTa «XUMHSD»  OTPAXKaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATEIIBHOW W MPAKTUYECKON JACSITEIBHOCTU
oOyyJaronuxcs B MpOLECCce peain3aii 00pa3oBaTENbHOM J1€ATEIbHOCTH.

JIndHOCTHBIE PE3YyJIbTATBl OCBOEHUS TMpeaMeTa «XUMHUSD»  OTPakKaroT
c(hOPMUPOBAHHOCTh OIbITA [MO3HABATEIIBHOM M TPAKTUUECKON AesTEeIbHOCTH
o0yyJaromuxcsi B Mpolecce peain3anur o0pa3oBaTeIbHON JEATEIbHOCTH, B TOM
YHUCJIC B YaCTH:

1) rpa:x1aHCKOT0 BOCIIMTAHMS:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MIPAaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIOPSJIKY;

IIPEJCTABJICHUS] O COLMAIBHBIX HOPMax M MNPAaBWIAX MEKIMYHOCTHBIX
OTHOIIICHUU B KOJUICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIIBHOCTA IPHU CO3JaHHHU
y4eOHBIX MPOCKTOB, PEUICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
aApTyYMEHTBI IPYTUX MIPU aHAJU3€ PA3TMYHBIX BUJIOB YU4EOHOU JAEATEILHOCTH;

2) NaTPHOTHUYECKOI0 BOCIIUTAHMSA:

IICHHOCTHOT'O OTHOLICHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIUIO
OTEYECTBEHHOW XUMHH;

YBaXEHUSI K MPOIECCY TBOpPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO
IIPUJIOKEHNUSI XUMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKd €CThb pE3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYJla YYEHBIX U MIPAKTUKOB;

VMHTEpECA W TNO3HABATENIBHBIX MOTHBOB B IMIOJYYEHHH U IOCIECAYIOUIEM
aHanu3e MHPOPMAIUHA O TEPEIOBLIX JTOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUUYECKOTO TTOBEICHNS;



CIIOCOOHOCTH OLIEHUBATh CUTYyallud, CBA3aHHbIE C XUMHUYECKUMHU SBICHUSMH,
Y PUHUMATh OCO3HAHHBIE PEUICHHS, OPUECHTUPYSICh HA MOPAJIbHO-HPABCTBECHHBIE
HOPMBI U ICHHOCTH;

FOTOBHOCTH OLICHUBAaTh CBOE IOBEACHUE W IOCTYIKM CBOMX TOBAPHILIECH C
MO3ULMI HPABCTBEHHBIX W MPABOBBIX HOPM M C YUYETOM OCO3HAHUSI IMOCIIE/ICTBUN
MOCTYIIKOB;

4) gpopmMupoBaHHs KyJbTYPHI 310POBbS:

NMOHUMAHMS [IEHHOCTEM 3JI0poBOrOo U Oe3omacHOro oOpasza KHU3HH,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (u3myeckomy u
IICUXUYECKOMY 30POBBIO;

coOmro/ieHrs TpaBuil 0€30MacHOro OOpallleHuss C BEHIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU, B TPYI0BOU JEATEIBHOCTH;

NOHMMAHHUS LEHHOCTH TNpPaBUJl HHIUBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYaIUAX, YTPOXKAIOMINUX 3JOPOBBIO M KU3HU JIIOICH;

OCO3HAHHUS TOCJICICTBUN W HENPUSITUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
AJIKOT0Jisl, HAPKOTUKOB, KypEHHUSI);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHUKATUBHONH  KOMIETEHTHOCTH B  YueOHO-HCCIEI0BATEILCKOM
NEeSATENbHOCTH, OOILECTBEHHO TMOJE€3HOH, TBOPYECKOM W  JpYruxX BHAAX
JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YaCTHE B PELNICHUH MPAKTUYECKHUX 33134
COILIMAJIbHON HAIpPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3yUEHHUIO Mpodeccruil pa3auyHoro pojaa, B TOM
YHCJIe HA OCHOBE PUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYA U pe3yJbTaTaM TPYAOBOU IEITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPaCKTOPUU
oOpa3zoBaHus, Oymymieli mnpodeccMu W peanu3alid COOCTBEHHBIX >KH3HCHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUM, UHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA:

AKOJIOTMYECKU IIeJIECOO0Pa3HOr0 OTHOIICHHS K TPHUPOJEe KaK HCTOUYHHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKHX MpoOieM, BIMSHUS
SKOHOMMYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMANIBHOM CPEbL;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTIDKCHUM XUMHUHU IS
peLIeHUs] BOIIPOCOB PAIMOHAIIBHOIO PUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYKaKOIIEH
IPUPOIHON Cpeie, YMEHHS TPOTHO3WPOBATh HEOJIArOMPUATHBIE SKOJIOTHYCCKUE
MOCJIECTBUSA MPEATPUHUMAEMBIX JEUCTBUM U MIPEAOTBPALIATD UX;

HaJIM4YUs Pa3BUTOTO SKOJIOTHMYECKOTO MBIIIICHUS, YKOJTOTHYECKON KYIbTYPHI,
ONbITa NEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBAaTbCSA MUMHU B ITO3HABATEILHOW, KOMMYHMKATUBHOW U COLUAIBHOU



MPAKTUKE, CIOCOOHOCTH H YyMEHHUS AaKTUBHO MPOTUBOCTOSTH HACOJOTHUU
xemodoounu;

7) LUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKH U OOIIECTBEHHOM MPAKTUKY;

NMOHUMAaHUS CHeUUKA XUMUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAHUU PAIMOHAIBHOTO HAYyYHOTO MBIIJIECHUS, CO3JaHUM IEJTOCTHOTO
npeACTaBlIeHUs] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOJIbI U UYeJIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuu MpodJieM COXpaHCHUs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMMHH JJII COBPEMEHHOMU
UMBWIN3ALMK: B €€ TyMaHUCTHYECKON HAMNpPaBIEHHOCTH W Ba)XHOM pOJM B
CO37laHUU HOBOW 0a3bl MaTepHATbHONW KyJIbTYpPhl, B PEHICHUH TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BHTHS YEIOBEUCCTBA — CBHIPHEBOM, ISHEPIETHUCCKOM,
MUIIEBOA U DKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTUHM MEIUIIMHBI, 00€CTICYCHUN
YCJIOBUHM yCHENTHOTO TPYJla U SKOJOTHYECKH KOMGMOPTHOM KU3HU KaKJ0r0 4JieHa
00IIIEeCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCMOJIb30BaTh
noJiyyaeMble 3HaHUS JJIsl aHAJU3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUsI JeiaTh 000CHOBaHHBIE 3aKIIOUCHHS Ha
OCHOBE Hay4HbIX (DaKTOB M HMEIOIIUXCA JaHHBIX C 1EJbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENLHO HCIIOJIb30BaTh XUMHUYECKHUE 3HAHUS IS
peuieHus npo0JieM B pealbHbIX JKU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM eI TEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEpPHIBHOMY OOpa30BaHUIO U
CaMOOOpa30BaHMIO, K AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUM 1O XUMHUH B
COOTBETCTBHHM C >KU3HEHHBIMU MOTPEOHOCTIAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJia B pazinyHbIX chepax npodhecCHOHAIBHOM
NEeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHble pe3yJIbTaThl OCBOSHUS MPOTPaMMBI 10 XMMHH HAa YPOBHE
CpenHero oo1ero oopa3oBaHus BKIIOYAIOT:

3HaUUMbIe  JUIsE  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUNU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, Hay4IHbIA (paKT, MPUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwusi, HCCleA0BaHne, HAOTIOCHIE, N3MEPEHHUE, SKCIIEPUMEHT U APYyTHE);



yHUBEpCaJIbHbIC YUeOHBIC NEeWCTBUs (TO3HABaTEIbHBIE, KOMMYHUKATHBHbIC,

PEryJISITUBHBIE), 00eCIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COIMATLHON KOMIIETECHITUN 00yJaroNIXcs;
CIIOCOOHOCTH o0yyaromuxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIC y4eOHbIC
JEUCTBUS B MIO3HABATEIBHON M COLMAIBHOM MTPAKTHUKE.

MertanpeaMeTHbIE pPe3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JIEUCTBUSIMHA.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

1) 6a30Bble JJOrHYecKne AeicTBUSI:

CaMOCTOATENbHO  (OPMYJIMpPOBAaTh W aKTyaJIU3upoBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeNeNiaTh Led ACATEIbHOCTH, 3ajlaBasi MmapamMeTpbl U KPUTEPUU UX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOIb30BaTh IMPU OCBOCHHM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIMNE MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAaHUA M KpPUTEpUM JJs1 KiIacCUPUKALUU BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAaHABIMBAaTh NPUYMHHO-CIEACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCyXJCHUS (MHAYKTUBHBIC, AEAYKTHUBHBIC, IIO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B PACCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,

MPUMEHSITh B MPOLECCE MO3HAHUSI UCIOJIb3YEMbIE B XUMHHU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIENIU, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUYECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XHUMHU4Yeckass ¢GopMmylia, ypaBHEHHE XUMHUYECKOU
peakiuyu — MpU PEHICHUU Y4eOHBIX IMO3HABATEJIbHBIX W MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCIIbHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
IIPU3HAKOB U3y4YAEMBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHUM.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
pEeaKLnii;

dbopMyIMpOBATH 1IN U 3a/1a4¥ UCCIIEIOBAHUS, UCTIOIh30BaTh MOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHpPOBAaHHBIE BOIPOCH B KAYeCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABIIBHOCTH
BBICKA3bIBAEMbBIX CYXJCHUI;

BJIQJIETh HABBIKAMU CaMOCTOATEJIBHOTO TUIAHUPOBAHUS W  TMPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBaTh YMEHUSI HAOIIOJATh 32 XOJ0M
mpoiiecca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (PopMyJIupoBaTh



000011IeHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCICOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENICKOM H  MPOEKTHOMN
NEATEeNIbHOCTH, MPOSBISTH CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKUX 3ajlay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢c undpopmanueii:

OPUEHTUPOBATHCS B Pa3JIMYHbBIX HMCTOYHUKAX uHpopManu
(Hay4yHO-TIOMYyJIApHAs JUTEpaTypa XUMHUYECKOTO COJAEpXKaHUs, CIPABOYHbIE
nocoOusi, pecypcbl HTEepHETa), aHATM3UPOBATh UH(POPMAILIMIO PA3TUYHBIX BUJIOB
U (GopM TPEACTABICHMS, KPUTUYECKH OIEHUBATh €€ JIOCTOBEPHOCTh U
HEMIPOTUBOPEYUBOCTH;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3MYHBIE METOJbI MPU TIOUCKE H
otbope wuHbOpPMAIIMK, HEOOXOAUMOW JUISI BBINOJHCHHS YYSOHBIX 3aJad
OIPEACIEHHOTO THUIIA;

npuoOpeTaTh OMbBIT HCMOJIb30BaHUS HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpaTh  oNTUMalIbHYIO  GOpMy  TIpeACTaBICHUS
uH(popmalu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

WCIIOb30BaTh HAYYHBIH SI3bIK B KayecTBE CpeACTBa mpu padore cC
XUMUYECKON wuH(poOpMaIeil: NpPUMEHATh MEXIpeAMEeTHbIe ((u3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJIHWYCCKUC CPCACTBA HATI'TLATHOCTH.

KoMMyHUKATHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

3a/1aBaTh BOMPOCHI IO CYMIECTBY 00CYKIaeMOI TEMBI B XOJI€ THAJIOTA U/WIIN
JMCKYCCHH, BBICKA3bIBATh UJIEH, POPMYTUPOBATH CBOU MPETIOKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTyIIaTh C MPE3CHTAIlMCH Pe3yJbTaTOB IO3HABATCIIBHON JCATCIILHOCTH,
MOJYYEHHBIX CAMOCTOSITEIILHO MJIH COBMECTHO CO CBEPCTHUKAMM MPH BBIMOJTHCHUN
XUMHYECKOI'0 3KCIIEPUMEHTA, MPAKTHYECKOH pabOThI IO HCCIICIOBAHUIO CBOMCTB
U3ydaeMbIX BEIIECTB, Peaan3allii Y4eOHOIo MpoeKTa, U POPMYIUPOBATH BHIBOIBI
0 pe3yjbTaTaM MPOBEAEHHBIX HCCICAOBAHHMNA MyTEM COIJIACOBAHMS IO3HUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHAa MHCHUSIMH.

PeryisiTuBHbIE YHUBepCAJbHbIE YUeOHbIE 1eiiCTBUA:

CaMOCTOSITEJIPHO TUIAHUPOBAaTh W OCYUIECTBIJISITh CBOK) ITO3HABATEJBHYIO
NEATENIbHOCTD, OmNpenensas €€ Lenu M 3aJadd, KOHTPOJIUPOBaTb MU IO Mepe
HEOOXOJMMOCTU KOPPEKTUPOBATh MpEJaraeMblii  aJrOpuT™M JACUCTBUM Mpu



BBITIOJTHEHUHW Y4YeOHBIX M HCCIIECIOBATEIIbCKUX 3ajad, BBIOMpaTh HauboJjee
b deKTUBHBIN CcrOco0 WX penieHuss ¢ y4ETOM TOJNyYCHHS HOBBIX 3HAHUU O
BCIIIECTBAX M XUMHUYCCKHUX PCAKITUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHaiu3a |
CaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATHBI

[IpeameTHbIE pe3ybTaThl OCBOEHUS MPOrPaMMBbl 10 XUMHUH Ha YIIIyOJIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHHs BKIIOYAIOT crelupuyecKue
JUTsl y4eOHOro npeameTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA
110 OCBOCHUIO, MHTEPIIPETAIMK U MPEe0oOpPa30BAHUIO 3HAHUN, BUIBI JACSATEIBHOCTU
[0 TOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTYyallUsX, a TAK)KE B PEaJIbHbIX KU3HEHHBIX CUTyallUsAX, CB3aHHBIX C XuMuen. B
OporpaMme IO XHMHHM THPEIMETHBIE PE3yJbTAaThl MPEACTABIECHBI 10 T0OJaM
U3YUYECHHUS.

10 KJIACC

[IpenmeTHple pe3yabTaThl OCBOCHHMS Kypca «Opranuyeckas XUMHS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHHUI: O MECTEe M 3HAYCHUU OPraHUYECKOU
XUMUHU B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIICYCHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTMYECKON, SHEPIeTUIECKONU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3/IaHMM HOBBIX MAaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruu, B obecrieueHUN palMOHAIBLHOIO
IIPUPOJIONIOIB30BaHUSA, B (POPMHUPOBAHUHM MHPOBO33PECHHUS W OOIIEH KyJIbTypBI
YeJIOBeKa, a TaKXKe OJKOJOTHMYECKH OOOCHOBAHHOI'O OTHOIIEHHS K CBOEMY
37I0pPOBBIO M TIPUPOIHOM Cpeie;

BJIaJICHUE  CHUCTEMOM  XHMMHWYECKHUX  3HAHMH, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIAraroIe MOHATHS — XUMUUECKHUI SJIEMEHT, aTOM, S/IPO M JEKTPOHHAS
oboyouka aromMa, Ss-, p-, d-aToOMHBIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUS aToMma, TuOpuau3alus AaTOMHBIX OpOWUTalie, HWOH, MOJIeKyJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEIILHOCTh, CTENIEHb OKUCIEHUS, XUMHUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YIIIEPOAHBIN CKelleT, GyHKIIMOHATbHAS
TpyIna, pajaudkan, CTPYKTypHble (opMyssl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJIETHBIC), M30MEpHUS CTPYKTypHass W TPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHYECKAs), H30MEpPbl, TOMOJIOTHYECKHH PsAJl, TOMOJIOTH, YIJICBOJAOPOIbI,
KHCJIOPOJI- U a30TCOJIEpKAIME OPraHUYECKUE COCAMHEHUS, MOHOMEp, IMOJUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIPHbIE COCJAMHEHMS; TEOPHUH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MeHneneeBa, Teopus CTPOCHHS OPraHHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TIpeBpalllCHUS DSHEPTHU TIPH XUMHUYECKMX pEeaKIMAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUU S3BIK XMMHUHM, MHUPOBO33PEHUYECKHE 3HAHUS, JEKAIIUE B OCHOBE
MOHUMAHUSI TPUIMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEICTABICHUS
0 MEXaHM3MaX XUMHUYECKUX peakiui, TEPMOJUHAMUYECKHMX W KUHETHYECKHUX



3aKOHOMEPHOCTSIX MX MPOTEKaHUsI, O B3AMMHOM BJIMSIHUA aTOMOB U IPYIN aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN 3 dekToi, opuentantsl | u Il pona);
(haKTOJIOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, IMOJYYCHUU W 0OE30MacCHOM
UCIIOIb30BAaHUN BAXXKHEUIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeIbHOCTH ~ 4YEJIOBEKA, OOIMX  HAy4YHbIX  MNPUHIUMNAX  XUMHYECKOIO
IIPOU3BO/JICTBA (Ha MpUMEpPE MPOU3BOJICTBA METAHOJIA, TEPEPabOTKH HEDTH);
c(hOpPMUPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEPHbIC MPHU3HAKU TOHATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJb30BATh COOTBETCTBYIONINE MOHSATUS TPU
ONMCAaHUH COCTaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUM;
c(hOpMHUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POpMYIT OpraHnYeCcKuX
BEILIECTB;

COCTaBIIAITh YPAaBHEHUS! XUMUYECKUX PEAKIMN U PACKPHIBATH UX CYIIHOCTH:
OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIMil  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOIO OajaHca »d3TUX peaklui, peakiuil HOHHOTO OOMEHa MyTEéM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUH;

M3TOTABJIMBATh MOJIEIIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WILTIOCTPALUN
UX XUMUYECKOT'0 M MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHMI: YCTAHABIMBATH MPUHAJJICHKHOCTh H3YYEHHBIX
OpPraHMYECKUX BEIIECTB [0 HX COCTAaBY M CTPOCHHID K ONPEACIEHHOMY
KJIacCy/Tpynmne COeAMHEHWM, JaBaTb UM Ha3BaHHUS IO CHUCTEMaTUYECKOU
HomeHknatype (IUPAC) u nmpuBoauTh TpUBHAIbHBIE HA3BaHUS I OTIEIbHBIX
MpEACTABUTENIC OPraHUYECKUX BELIECTB (I3TUJIEH, AllETUJIEH, TOJYOJ, TIULEPUH,
ATWICHIINKONb, (eHos, (QopManmbIeTull, aneTaableru]l, aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJICMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIMH, aJaHWuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IMPEH, XJIOPOIPEH,
CTUPOJI U JIPYyTHE);

c(hOpPMUPOBAHHOCTh yMEHHUS ONPEACNATh BHJI XHUMHUYECKOW CBSA3U B
OpPTraHUYECKUX COCTUHEHMSIX (KOBAJICHTHasT W WOHHAs CBA3b, G- U T-CBSI3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS NPUMEHSATH IIOJOKECHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHS;

c(OPMUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
dbusznueckue M XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, [IUKIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOAOB, CIUPTOB, albJETHJ0B, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX 3PUPOB, KUPOB, HUTPOCOCIUHCHUN U
aMUHOB, AMHUHOKMHCIIOT, OEJIKOB, YTJe€BOJOB (MOHO-, JIU- W TOJHCAXapHIoB),
WUTIOCTPUPOBATh ~ TEHETHYECKYID  CBSI3b  MEXKJAY  HUMHU  ypPaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKUX PEAKIU C MCHOJH30BAHUEM CTPYKTYPHBIX

Gopmy.;



c(hOPMHUPOBAHHOCTh YMEHHUS TOJATBEPKJIAaTh Ha KOHKPETHBIX IIpUMeEpax
XapaKkTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COSTUHCHHM OT
KPaTHOCTH M THIIAa KOBAJICHTHOM CBS3H (O- M T-CBSI3H ), B3AMMHOTO BIIMSIHUS aTOMOB
Y TPYIIII aTOMOB B MOJICKYJIax;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIICBOJIOPOIHOTO
ceipbsd (He(dTh, MPUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro IepepadboTKu H
MPAKTHIECKOE TPUMEHEHHUE MMPOAYKTOB IepepabOTKH;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUH O €CTECTBEHHO-HAayYHBIX
MeTOJaX IMMO3HAHUS — HAOJIIOJACHUN, U3MEPEHUH, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHS IPUMEHSITh 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTH YMEHHS MIPUMCHSITh OCHOBHBIE oriepanuu
MBICITUTEILHON JEATeIbHOCTH — aHaJlu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMAaTHU3aIMIO, BBIABICHUE MPUIMHHO-CIICJACTBEHHBIX CBSA3EH — JUIS M3y4YCHUS
CBOMCTB BEIIECCTB U XUMHUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMECHHUI: BBISABJISATH B3aHMOCBS3h XUMHUUYSCKUX 3HAHHH C
MOHATHSIMHU M TPEACTABICHUSIMHU JPYTHX €CTCCTBCHHO-HAYYHBIX IPEAMETOB IS
0ojiee OCO3HAHHOTO TOHMMAaHWS CYIIHOCTH MAaTEepPUaJbHOIO0 CAMHCTBA MHPA,
WCIIOJIb30BaTh CHCTEMHBIC 3HAHUS M0 OPTraHWYECKOW XUMHUU 11 OOBSICHCHHUS U
IIPOTHO3UPOBAHUS SBJICHUH, UMEIONIUX €CTECTBEHHO-HAYYHYIO IIPUPOTY;

c(hOPMHUPOBAHHOCTh YMCHHH: TMPOBOJUTH PACUYETBl 10 XUMHYCCKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMi C UCIOIb30BaHUEM (PU3UIECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BCILIECTBA C KOJWYECTBEHHOM CTOPOHBI: PAcUEThl MO HAXOXKJICHHI0 XUMHYECKOU
(GbopMyJIBl BEIIECTBA IO M3BECTHBIM MACCOBBIM JIOJISIM XUMHYECKHX JJICMEHTOB,
IIPOJIYKTaM CrOpaHMsl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IIPOTHO3UPOBATh, aHAJIU3UPOBATh M OIICHUBATH
C TO3UIUHA  DKOJIOTHYCCKOM  O€30IacCHOCTH  MOCICACTBHS  OBITOBOM U
MPOM3BOJCTBEHHOM JIEATEIbHOCTH 4YeJIOBEKa, CBSI3aHHOW ¢ mepepadOTKOM
BEILIECTB, MCIIOJIb30BaTh MOJYUYCHHBIC 3HAHUS JUIS MPUHITHSA TPAMOTHBIX PEIICHUIN
po0JIeM B CUTYaIMsIX, CBI3aHHBIX C XHMHEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITCIIBHO IIJIAHUPOBATh M TPOBOIUTH
XUMUYCCKUN JKCIEPUMEHT (TIOJIyYeHHE W HM3YyYCHHE CBOMCTB OPraHMYECKHX
BCILIECTB, KA4YeCTBEHHBIC pEAKIMU YTJIEBOJOPOJOB pPa3JIMUHBIX KJIACCOB U
KHCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a71a4 110 PACTO3HABAHUIO OPTaHWMYECKUX BEIIECTB) C COOJFOJCHHUEM IPaBHII
Oe3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOpPHBIM 00OPYIOBAaHUEM,
dbopMyIMpOBaTh IE€JIb HCCISIOBAaHMS, IPEJACTABISATh B pa3IMIHON (dopme
Pe3yIbTaThl SKCIICPUMEHTA, aHAJIM3UPOBATH U OIICHUBATh MX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHUI:

co0JIIoAaTh MpaBUiIa SKOJOTHYECKH 11€JIECO00PA3HOr0 MOBEICHUS B OBITY U
TPYJOBOM JEATCIIBHOCTH B IICJISX COXPAHEHUS CBOETO 3JI0POBBS, OKPY KaIOIICH
PUPOTHON Cpebl U JOCTIKEHUS €€ YCTOMYHNBOTO PA3BUTHS;



OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JICMCTBUS HA KHUBBIC OPraHU3MbI
OIPEICIEHHBIX OPTAaHUYECKUX BEIIECTB, IOHMMAs cMbICH rTokaszartesns [1JIK;

aQHAJIM3UPOBATh 11€JIECOO0PAa3HOCTh MPUMEHEHHUSI OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH M B OBITY C TOYKH 3PEHHS COOTHOIIICHHS PUCK-TI0NIb3a;

c(hopMUPOBAHHOCT, YMEHHMI: OCYIICCTBIISTh I€JCHANPABICHHBIN TMOUCK
XHMHYECKON MH(POPMAIIMHU B Pa3IMYHBIX HCTOYHUKAX (HaydHas U yuyeOHO-Hay4dHas
JUTepaTypa, CpeicTBa MaccoBoil nHopmanuu, IHTepHeT U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMHUUECKYI0 MH(pOpMaIIUIO, IiepepadaThiBaTh €€ U UCMOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepHaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTH SIBJICHUH NPUPOJBI, O MECT€ W 3HAYCHUHU
XUMHH B CHCTEME CCTECTBCHHBIX HAYK M €€ PO B 00ECICUCHUU YCTONIHMBOIO
pa3BUTHS, B PEHICHHH MPOOJIEM 3KOJOTHYECKOM, SHEPreTUYECKON M MHUIIEBOM
0€30MMaCHOCTH, B PAa3BUTUU MEAMUIIMHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX
HMCTOYHUKOB SHEPruHU, B OOECICUCHUH PALMOHAIILHOTO MPUPOAOIOIL30BAHUS, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS U OOIIEH KyJbTYphl 4YeJOBEKa, a TaKke
AKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JIOPOBBIO U IMPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHUX  3HAHMH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIAralolIMe MOHATUS — XUMHUUYECKUM DJJIEMEHT, aToM, SJIpO aroMma,
W30TOIIbI, AJIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-aTOMHBIC OpOUTAIN, OCHOBHOE U
BO30YXKIEHHOE COCTOSHHS aToMa, THOPHAM3alMsa aTOMHBIX OpOWTAaliel, WOH,
MOJICKYJIa, BAJCHTHOCTb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHCJICHMS,
XUMHUYECKass CBs3b (KOBaJEHTHAs, HWOHHAs, MeTaNINYecKas, BOJOPOJIHAs),
KPUCTALIMYECKAs] PENIETKa, XUMHYECKas peaklus, pPacTBOP, JJIECKTPOIHUTHI,
HERJICKTPOJIUTHI, DJICKTPOJMTHYECKAsE JUCCOIMAIUS, CTENCHb JIUCCOILMAIINU,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUYECKON PEAKIINHU, CKOPOCTh XUMUYECKON PEAKIINU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOpHS AICKTPOJMTHYECKON THUCCOLMAINU, TMEPUOIUICCKUM
3akoH JI.1. MenzeneeBa, 3aKOH COXPaHEHUS MacChl BEUIECTB, 3aKOH COXPAHEHUS U
MIPEBPAICHUS] SHEPTUM MPU XUMHUUYECKUX PEAKIUAX, 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH JICUCTBYIOIIMX MAacc), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN S3bIK
XAMHUH, MHPOBO33PCHUYECKHUE 3HAHMS, JIe)KAIIME€ B OCHOBE IOHHMAaHUA
MPUYUHHOCTA W CHUCTEMHOCTH  XHMHYECKMX  SIBJICHUM;  COBPEMECHHBIE
MPEJICTABJICHUSI O CTPOEHHM BEINIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUS O MEXaHW3MaX XUMHYECKHX
peaKiui, TEPMOAUHAMMYECKUX M  KHHETMYECKUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHUSI, O XHUMHUYECKOM PaBHOBECHUH, PACTBOpPAX M JMUCIIEPCHBIX CHUCTEMax;
(aKTOJIOTHYECKHE CBEJICHHUS O CBOWMCTBAxX, COCTaBe, MOJYy4YEHUU U O€30MacHOM
WCIIOJIb30BaHUN BKHEUIIMX HEOPTaHUYECKUX BEIECTB B OBITY U MPAKTUYECKOU



NESTeIbHOCTH ~ 4YeJloBeKa, OOIIMX  HAay4YHbIX  MPHUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUU: BBISABISATH XapaKTepHBbIC MPU3HAKU TMOHITHIA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME ITOHATHS NPH
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILLCHU;

c(hOpMUPOBAHHOCTh YMEHHUS HUCIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJIMKY JJIS
coctaBieHusi (OpMyJ BEIIECTB M  ypPaBHEHUH  XUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIIEIbHBIX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHMSI ONPEAEIATh BAJIEGHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB B COCJAMHEHMSX, BHJI XMMUYECKON CBS3M (KOBAJICHTHAs,
WOHHAs, METaJNIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOWCTB BEIECTB OT
BHUJIa XMMHYECKON CBSI3M U THUIMA KPUCTAUIMYECKOM PEMIETKH, OOMEHHBIA U
JOHOPHO-aKLENTOPHBII MEXaHU3MbI 00pPa30BaHUsI KOBAJIECHTHOM CBS3H;

c()OPMUPOBAHHOCTh  yYMEHUH:  KIACCU(PUIMPOBATH:  HEOPTaHHUYECKHE
BELIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKI[MHU N0 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollux BeIIeCTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHUIO
CTENEHEH OKHUCICHHUSI BJIEMEHTOB, OOpaTUMOCTH, YYacTHIO Karajau3aropa u
ApYyTHE); CAMOCTOATEIBHO BBIOMPATh OCHOBAHUS M KPUTEPUU JUIS KilacCU(UKALIUN
U3Y4aeMBbIX BEIECTB U XUMUYECKUX PEaAKIUH;

c(OpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI NEPUOJUUECKOr0 3aKoHa /.
W. MenaeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTHYECKYIO (QYHKIIUY;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepH30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKHUX OJJIEMEHTOB IEPBOIO—YETBEPTOrO INEPHUOIOB
[lepuoanueckort  cucrembl  J[.MI.  MenneneeBa,  HCHONB3yS  MOHATHUA
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUECKUE IOJYPOBHM», «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE HHEPreTUYECKHUE COCTOSHHS ATOMay;
OOBSACHATh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX
coeqMHeHMW 1o Inepuogam u  rpymnnam  I[lepuoamyeckon cucremsr J[. .
MenneineeBa, BaJI€HTHbIE BO3MOXXHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJIEKTPOHHBIX 000JI0YEK;

c(OpMHUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMHAYECKHE  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IIOATBEP)KIATH
CYIIIECTBOBAHUE T'€HETUYECKOU CBS3UM MEXKIYy HEOPraHMYECKHMM BEIECTBAMHU C
IIOMOIIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

c(hOpMUPOBAHHOCTH YMEHHUS PacKpbIBaTh CYIIHOCTb:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMM  ITOCPEACTBOM  COCTABJICHUSA
AJIEKTPOHHOIO OajaHca »dTUX pEaKIUi; peakiuid HOHHOTO OOMEHa MyTEM
COCTaBJICHUs MX IIOJHBIX M COKPAIIEHHBIX HWOHHBIX YPaBHEHUM; peEaKUun



TUAPOJIN3A; PEaKIUid KOMIUIEKCOOOpa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB
[IUHKA U aJTFOMUHUS);

c(hOPMHUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMUUYECKUX PEAKIUNA C y4ETOM HUX IHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
U3MEHEHUSI CKOPOCTH XHUMHYECKOW pEaKlUh B 3aBUCUMOCTH OT Pa3IUYHBIX
(baKkTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS 110 BIUSHUEM
BHEIIHUX Bo3jeicTBuil (mpuniun Jle [larensbe);

c(hOpPMUPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh XUMHYECKHUE PEaKIIHH,
JeXalle B OCHOBE NPOMBIIUICEHHOTO TMOJYyYEeHUsS] CEpHOM KHUCIOThI, aMMHUAKa,
oOlue Hay4yHble NPUHIMIBI XUMUYECKUX TMPOU3BOJICTB; I11€J1€CO00Pa3HOCTh
MPUMEHEHUS HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHUS] COOTHOLLECHHS PUCK-TTI0JIb3a;

c(OPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O METOJAaX HAYYHOTO
MO3HAHUS SBJICHUM TPUPOABI — HAOIIOEHNEe, HW3MEpPEeHHE, MOJCIUPOBAHNE,
AKCIEPUMEHT (peajbHbI U MBICIICHHBIN ), UICIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
YMEHHUSI IPUMEHSTH 3TU 3HAHUS MPU IKCIIEPUMEHTATILHOM HCCIIEI0BAaHUU BEIIECTB
U IS OOBSICHEHHS XMMHUYECKMX SIBJICHUHM, HMEIOIMMX MECTO B MPUPOJIE,
MPaKTUUECKOMN JAESATEILHOCTH YEJIOBEKA U B TTIOBCETHEBHOM JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHHMS BBISBIIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHU C
MOHSATUSIMU U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0J1iee 0CO3HAHHOTO MOHUMAHHUS MaTePUATBLHOTO €IMHCTBA MUPA;

c(hOPMHUPOBAHHOCTh YMEHHUS TPOBOJAUTH pPACUYETHl: C HCIOJIb30BAaHUEM
MOHSATUM «MacCcoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPAIUS»;
MaccChl BelIeCTBa WM 00BhEMA rasza 1Mo M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro 3 dexra
peakuu; 3Ha4eHUs1 BOJAOPOJHOTO IOKa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOAYyKTa PEAKIUU, €CIIM OJHO U3 MCXOJHBIX BEIIECTB JIaHO B BHUJE PacTBOpaA C
onpeaeIEHHOM MacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(MMeeT TpHUMECcH); AOJM BbIXOJA MPOJIYKTa pEeaKIUH; OOBEMHBIX OTHOUIEHUU
rasos;

c(hOPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IJIAHUPOBATH M IIPOBOJUTH
XUMUYECKUNA  DKCIEpUMEHT  (NIpOBEJCHHE  peakuuid  HMOHHOro  OoOMeEHa,
MOJTBEPKICHUE KAUYECTBEHHOTO COCTaBa HEOPTraHWYECKUX BEIIECTB, OIMpeIeiieHre
Cpedbl PacTBOPOB BEIIECTB C IOMOIIbIO HMHAMKATOPOB, HW3YYEHUE BIHSHUSA
pasnuYHBIX  (PAKTOpPOB HA CKOPOCTh XMMHUYECKOM pEaKIUuu, pEIICHHE
DKCHEPUMEHTAIbHBIX 3aau 1o TemaM «Mertame»y u  «Hemeramis») ¢
coOmro/IeHreM MpaBWil OE30MacHOTO OOpaIeHus ¢ BEIECTBAMH M JIA0OPaTOPHBIM
obopynoBanueM, (opmMymupoBaTh I1€Tb  HCCIACAOBAHHS, MPEACTABIATh B
paznuuHOM QopMe pe3ynbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh U OLEHUBATh MX
JIOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHUMN: COOIIOIATh MPaBuUa MOJIb30BAHUS XUMUYECKOM
nocyiol u jabopaTopHbIM 00OpyJOBaHHWEM, OOpalleHUsl C BeEIIeCTBaMH B



COOTBETCTBHHM C HMHCTPYKIIUSMH I10 BBIITOJTHEHUIO JIA0OPATOPHBIX XHMHYECKHX
OTIBITOB, JKOJOTHYECKH I1eJIeCO00pa3HOTO IOBEACHUS B OBITY M TPYJIOBOH
JESITEIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 30POBbS, OKPYKAIOIIEH MPUPOTHOU
cpenbl M JIOCTHKEHUA €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABATH OIMACHOCTh
TOKCHYECKOT'O JICHCTBHUSl Ha KHWBBIC OPraHU3MBbI OINPEACIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMmbich nmokaszarens [IJIK;

c(hOpPMUPOBAHHOCTh YMEHHM: OCYIIECTBISATh IIEJICHANPABICHHBIM TOUCK
XUMUYECKON HH(POpMAIIK B pa3IMYHBIX UCTOYHUKAX (HaAy4YHas U y4eOHO-Hay4YHas
JuTepaTypa, CpeAcTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHIECKH
aHaJIM3UPOBATh XUMHUUECKYI0 MH(GOpPMaIIUIO, IiepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHOM 3a1auei.
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bu6mmoreka [IOK
3.1 Crpret. Dexon 1 1 https://m.edso00.ru/863cd0c8
39 KapOoHuibHbIE COeTUHEHMS: 1 | bubnuorexa [JOK
) AJIBJICTU/IbI ¥ KETOHBI. https://m.edsoo.ru/863cd0c8
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KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upsl. JKupsl

3.3 VrieBoasl

9

bu6mmoreka [JOK
https://m.edsoo.ru/863cd0c8

Htoro no pazneny

41

Pa3znea 4. A3oTcoaeprkaiiue OpraHnyeckue coeIuHeHus

41 AMUHBI. AMMHOKHUCITIOTHI. 12 bubmuoreka [JOK
) benku https://m.edsoo.ru/863¢cd0c8
Hroro no pazneny 12

Pa3nesa 5. BoicOkOMOJIEKYJISIDHBIE COCIMHECHUS

51 BricokoMonekynsipabie 6 bubnmnoreka [JOK
' COCIMHEHUS https://m.edsoo.ru/863cd0c8
Htoro no pazaeny 6
OBILEE KOJIMYECTBO YACOB 102

[10 ITPOTPAMME
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11 KITACC

Koan4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue
Ne a3/1eJI0B U TeM K I (undposrie)
n/n ?[ OI; AMMBI Bcero 0; TPOJIBHBIC pﬁaKT"quK"e o0pasoBaTeIbHbIE
porp PpadoThI PpadoThI pecypeni
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
CrtpoeHnue aToma.
[Tepuonnueckuii
3aKOH U
bu6mmoreka [IOK
I Hepuommteckas ? https://m.eds00.ru/863c¢d0c8
CHUCTEMAa XUMUYCCKUX
anemeHToB /l. M.
Meneneena
CtpoeHue BellecTBa.
Bbu6nuoreka [JOK
1.2 Mroroobpasue 1 I https://m.edsoo.ru/863cd0c8
BEIIIECTB
13 XuMHUUYECKHe 19 1 3 bu6mmoreka [IOK
) peakiuu https://m.edsoo.ru/863c¢d0c8
Hroro no pazaeny 39
Paznen 2. Heopranuueckasi Xummusi
bu6mmoreka [IOK
21 Hemeramst 31 I 3 https://m.edsoo.ru/863cd0c8
bu6nuoreka [JOK
22 Merauisi 23 ! 2 https://m.edsoo.ru/863cd0c8
Wroro no pazneny 54
Paznen 3. Xumus u )KU3Hb
MeTo bl TO3HAHMS B
3.1 XI/IMI/HIJl Xumus u 9 Bubmaorexa LIOK
' ' https://m.edsoo.ru/863cd0c8
YKU3Hb
Htoro no pazaeny 9
OBIIEE KOJIMYECTBO 102 4 8
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YACOB II10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHBIE
Ne uudgposbie
Tema ypoka
/i Yp Beero KOﬁHTpOJIbHI)Ie HpﬁaRTuqecxne 0BpasoBaTe/bHbIE
padoThI padoThI pecypes
[IpeameT u 3HaueHNE OPraHUYECKON XUMUH,
1 m pe I[CTaBJ'IeHI/Ie 0 MHOF§06 a3uu 1 buGnnorexa LIOK
pea P https://m.edso00.ru/863cd0c8
OpPraHUYECKUX COCIMHEHUM
DIEKTPOHHOE CTPOEHUE aToMa yriiepojaa
2 (OCHOBpHoe u 3032 KAEHHOE COZTO;IEH;[) 1 buGnnorexa LIOK
YA ’ https://m.edso00.ru/863cd0c8
BasienTHBIE BOBMOXKHOCTH aTOMa yriiepojaa
XuMHuueckasi CBSI3b B OPraHUueCKUX
3 COeTMHECHMSIX. MexaHu3Mbl 00pa30oBaHUs 1 bubnunoreka [IOK
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3phbiBa https://m.edsoo.ru/863cd0c8
CBA3EH
4 Teopus ctpoeHHst OpraHUYECKUX 1 bubnuoreka [JOK
coenunennii A. M. bytneposa https://m.edso0o.ru/863cd0c8
Buabl uzomepuu: cTpyKkTypHas,
5 I ();[CT aHCTBIZHHaSI g}J]'IeK}”]Fp OHHBIE 3(PPEKTHI 1 bubmaorexa LIOK
poctp ) p N https://m.edsoo.ru/863cd0c8
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUI
[Ipencrasienue o kiaccupukau 1
6 CI/E:TIéMaTI/I‘IeCKaﬂ HOMCHK(JPIaT Ha (IUPAC) 1 bubmaorexa LIOK
yp https://m.edsoo.ru/863cd0c8
OpraHMYECKUX BEIIECTB
7 Knaccudukanus peakiuii B opraHn4eckoi 1 bubnmnorexa [JOK
XUMUU https://m.edsoo0.ru/863cd0c8
3 CucremaTtu3anus 1 0000IICHUE 3HAHUIM 110 1 but6mmoreka [JOK
TeMe https://m.edso0.ru/863cd0c8
AJKaHBI: TOMOJOTHYECKUH psif, oOmmas
Pz, OO but6mmoreka [JOK
9 (dhopMyIia, HOMEHKIIATypa U H30MEpus, 1

JIEKTPOHHOE M MMPOCTPAHCTBEHHOE CTPOCHHE

https://m.edsoo.ru/863cd0c8
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MOJIEKYJI

10 DuU3NYECKUE U XMMUYECKUE CBOMCTBA bubmorexa [JOK
AJIKAaHOB https://m.eds00.1u/863cd0c8

1 Haxosxnenue ankanoB B npupoje. CriocoOsbl bubmuorexa [JOK
MOJIYYEHUS U IPUMEHEHUE AIKAaHOB https://m.edsoo.ru/863cd0c8
[uxnoankansl: obmas Gopmyia,

12 HOMEHKJIATypa U U30MepHUs, 0COOCHHOCTH bubnmoreka [JOK
CTPOCHHUS U XUMUYECKUX CBOMCTB, CITOCOOBI https://m.edsoo.ru/863cd0c8
MOJYYECHUS U IPUMEHEHUE
Pemenue pacy€THBIX 337124 Ha ONIPECIICHHE
MOJICKYJISIPHON (pOPMYJITBI OPTaHUIECKOTO
BEIIECTBA IO MACCOBEIM JIOJISIM aTOMOB bubnunoreka [IOK

13 _
3JIEMEHTOB, BXOISIIUX B €r0 COCTAB. https://m.edsoo.ru/863cd0c8
Cucremaru3zanus 1 0000IICHUE 3HAHUH 110
TeMe
AJIKEHBI: TOMOJIOTHYECKHIA psijI, oO1as

opMyJjia, HOMEHKJIATypa, JJIEKTPOHHOE 1
14 Spcl))CT}II)aH’CTBeHHoe CT}II)I;C,HI/IC MOIjIeKy.H. bubmorexa TIOK
https://m.edsoo.ru/863cd0c8
CTpyKTypHas ¥ IUC-TPaHC-U30MEPHS
AJIKEHOB
. bubmuorexa [JOK

15 duznyueckre ¥ XUMUIECKHE CBOMCTBA https://m.edsoo.ru/863cd0c8
ankeHoB. [TpaBuiao MapkoBHUKOBA e

but6mmoreka [IOK

16 CriocoObI TToTy4YeHusT 1 TPUMEHEHNE aJTKEHOB https://m.edsoo.ru/863cd0c8
[IpakTuueckas padora Ne 1 mo Teme bubnmnoreka [JOK

17 "[Tonyuenue 3TUICHA U U3yUYEHHUE €TO https://m.edsoo.ru/863cd0c8
CBOMCTB"

Pemenue pacy€THbIX 3a/1a4 Ha ONpEACICHUE bu6nmoreka [IOK
18 MOJICKYJISIPHON ()OPMYJITBI OPTaHUIECKOTO https://m.edsoo.ru/863cd0c8

BCIICCTBA
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AJKaIUeHBI: CONPSKEHHBIC,

but6mmoreka [JOK

19 U30JIMPOBAHHBIEC, KYMYJIUPOBAHHEIE. https://m.eds00.1u/863¢d0c8
Oco0EeHHOCTH ICKTPOHHOTO CTPOCHUS
N " but6mmoreka [JOK
20 XUMHUECKUE CBOMCTBA CONMPSKEHHBIX hitos:/fm.ed 18636d0c8
[MCHOB ps://m.edsoo.ru/863cd0c
bubnuoreka [IOK
71 Crioco0bl MoJTy4eHus: U IPUMEHEHUE hitos:/m.ed /R630d
AIKATHCHOB ttps://m.edsoo.ru/863cd0c8
AJKMHBL: TOMOJIOTUYECKUM psiJl, oO1as bubmmoreka [JOK
2 dhopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1 https://m.edsoo.ru/863cd0c8
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
(hU3UYeCKre CBONCTBA
but6mmoreka [JOK
23 XUMHUYECKHUE CBOWCTBA aIKUHOB https://m.eds00.ru/863cd0c8
bubnuoreka [JOK
24 KauecTBeHHbIE peakliMy Ha TPOMHYIO CBSI3b https://m.edsoo.ru/863cd0c8
bubmmoreka [IOK
25 CriocoObI TOTy4YeHUsT 1 TPUMEHEHNE hitos://m.od ) d
ANKHHOB ttps://m.edsoo.ru/863cd0c8
) " bubnuoreka [JOK
26 Pemenue 3amau: pacu€Tsl M0 ypaBHEHUIO Htos: /i ed 18636d0c8
XUMHYECKON peaKiuu Ps:iim.edsoo.ruiebocdle
. bubnuoreka [JOK
Cucremaru3zanus u 0000IIeHUE 3HAHUH 110
27 https://m.edso00.ru/863cd0c8
TeMe
ApeHbl: TOMOJIOTUYECKUH pAJl, 00111as bubnmnorexa [HOK
(dbopMyIia, HOMEHKIIATypa. DNEKTPOHHOE U https://m.edsoo.ru/863cd0c8
28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI

OcH30J1a U TOJTyOJIa, UX (PU3HYECKUE
CBOMCTBA
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XHUMUYECKUE CBOWCTBA APEHOB: PEAKLINH

but6mmoreka [JOK

29 S https://m.eds00.ru/863c¢d0c8
XHUMHUYECKUE CBOWCTBA aPEHOB: PEAKLINH bubnmnoreka [JOK
30 IIPUCOETUHEHM S, OKUCIIEHHE TOMOJIOTOB https://m.edso0.ru/863cd0c8
OeHzona
bubnuoreka [IOK
31 OC00CHHOCTH XUMUYECKHUX CBOMCTB CTUPOJIA https://m.eds00.ru/863cd0c8
Pemenue pacy€THbIX 3a/1a4 Ha ONPEAECIECHUE bubmmoreka [JOK
32 MOJICKYJISIPHON (hOPMYJIBI OPTraHUYIECKOTO https://m.edsoo.ru/863cd0c8
BeIllECTBA
bubmuorexa [JOK
33 Crioco0bl ToNTy4YeHUs! ¥ TPUMEHEHUE apEHOB https://m.edsoo.ru/863cd0c8
but6mmoreka [IOK
34 ['eneTnueckas CBsI3b MEKIY pa3InYHBIMU https://m.cdsoo.ru/863cd0c8
KJIaCCaMH YTJIEBOJIOPOIOB
Pacuértsl o ypaBHEHUAM XUMUYECKUX bubmuorexa [JOK
35 peaknuii. Cuctemaru3anus 1 00001eHue https://m.edso0.ru/863¢d0c8
3HAHUM MO TeMe
bu6nmoreka [IOK
36 [Tpupoansrtii raz. [lomyTHbie HEDTAHBIE Ta3bI https://m.edsoo.ru/863cd0c8
. bu6nuoreka [JOK
37 KamenHsIit yrosib ¥ IpoIyKTHI €T0 httose/im ed 18636d0c8
nepepaGoTKi ps://m.edsoo.ru
Hedtb u ciocoObI €€ nepepaboTKH. bubnmnorexka [JOK
38 [IpuMeHeHne MPOaYKTOB MepepadOTKH https://m.edso0o.ru/863cd0c8
HedtH
bubmmoreka [IOK
I'eneTnueckas CBSI3b MEKIY pa3InYHBIMU
39 https://m.edsoo.ru/863cd0c8

KJ1acCaMH yrijieBoaopoaoB
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but6mmoreka [JOK

40 3JIEKTPOHHOE CTPOEHHUE; PEAKIIMH 3aMEIICHUS https://m.edsoo.ru/863cd0c8
rajioreHa
JleticTBue mieaoveit Ha but6mmoreka [JOK
41 rajoreHnpou3BoHbIE. B3anmoneicteue https://m.edsoo.ru/863cd0c8
JIUTaJIOT€HAJIKAHOB C MAarHUEM U IIUHKOM
. but6mmoreka [IOK
42 CucremaTu3aius 1 0000IIeHHEe 3HAHUHN IO Wttos-//m od P
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bubnunoreka [IOK
43 Konrpoxknaz padora no Teme https://m.edso00.ru/863cd0c8
"YraeBonopoab" N :
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: bubnmoreka [JOK
TOMOJIOTUYECKHH psl, oOmmas hopmyna, https://m.edsoo.ru/863cd0c8
44 CTPOEHUE MOJIEKYJI, U30MEPHUS,
HOMEHKJIATypa, KJacCupHUKaIus,
(u3nueckue CBOICTBa
. bu6nuoreka [JOK
45 XWMHYECKUE CBONCTBA MPEACITBHBIX https://m.edsoo.ru/863cd0c8
OJIHOATOMHBIX CIIUPTOB
bu6mmorexa [IOK
46 CriocoOsl MoNTy4eHus U IPUMEHEHUE https//m.edsoo.rw/863¢d0c8
OJIHOATOMHBIX CITUPTOB S :
[IpocTeie a¢uphl: HOMEHKIATYpa U bubmmorexa [JOK
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XMMHUYECKHX CBOMCTB
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but6mmoreka [IOK
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TeMe
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W30MEpHs U HOMEHKIIATypa
_ but6mmoreka [IOK
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bu6nunoreka [IOK
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MOJICKYJT
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XuUMHUYECKHE CBOMCTBA MPEAETbHBIX
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KHUCJIOT
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[Ipaktrueckas padota Ne 3. Pemenue but6mmoreka [JOK
69 AKCIIEPUMEHTANIHBIX 3aJ1a4 10 TEME https://m.edsoo.ru/863c¢d0c8
"Kap6onossie kuciaotel. CiaoxxHbie 23Gups"
e ) but6mmoreka [IOK
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TeMe
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Pemenue pacdyeTHBIX 3a71a4 Ha ONIPECIICHHE

but6mmoreka [JOK

82 JIOJIY BBIXOJIa TPOJAYKTA PEAKIIUU OT https://m.edso0o.ru/863cd0c8
TEOPETHYECKH BO3MOYKHOTO
. but6mmoreka [JOK
33 CucremaTu3aius 1 0000IIeHHE 3HAHUHN IO N 1863cd0c8
pasaeny ps://m.edso0.ru/863cd0c
KonTponbHas pabota mo Teme bubnmnorexa [JOK
84 "Kucnopoacoaepxaiue opraHu4ecKue https://m.edsoo.ru/863cd0c8
COeIMHEHHUS"
AMMHBI: KJTacCu(pUKALIHS, CTPOCHUE bubmuorexa [JOK
85 MOJIEKYJ1, 00mas (hopMyIia, U30Mepus, https://m.edso0.ru/863¢d0c8
HOMEHKJIaTypa B (PU3NYeCKHe CBOMCTBA
. bu6nmoreka [IOK
36 XUMUYECKUE CBOWCTBA AMH(PaTHIECKUX httos:/m.ed 1863cd0c8
AMIHOB ps://m.eds00.ru/863cd0c
_ bu6nuoreka [JOK
’7 AHWIVH: CTPOCHHE aHWJINHA, OCOOCHHOCTH hitos://m.ed ) q
XUMHYECKHUX CBOMCTB aHUJIMHA ttps://m.cdso0.ru/863cd0c8
bu6mmoreka [IOK
23 CniocoObI TOTyYeHUST U TPUMEHEHNE hitos.//m.ed 18630008
an(paTHIECKUX aMUHOB D3 eAs00.Tuiehedle
AMUHOKHUCIIOTBI: HOMEHKJIaTypa U U30MEPHS, bubmmorexa [JOK
89 ¢dusnueckue cBoiicTBa. OTACIbHBIC https://m.eds00.1u/863cd0c8
MIPEACTABUTENM 0.-aMHHOKHCIIOT
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT, UX but6mmoreka [JOK
90 OHOJIOTHYECKOE 3HAUEHNE AMHUHOKHCIIOT. https://m.eds00.1u/863cd0c8
CuHTE3 ¥ THIPOJIN3 TIENTHIOB
) but6mmoreka [JOK
91 benku kak mpupoHbIC TOTUMEPHI; hitos.//m.ed 18630008
CTPYKTYDBI GEITKOB ps://m.edso0.ru/863cd0c
bu6nuoreka [JOK
92 XUMHUYECKHE CBOMCTBA OEIKOB https://m.edso00.ru/863cd0c8
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A3oTcoaepIKaIre TeTepOIUKINIECKIE

but6mmoreka [JOK

93 coequHeHus. HyKJIeMHOBBIE KUCIIOTHI: https://m.edsoo.ru/863cd0c8
COCTaB, CTPOEHHUE M OMOJIOTHYECKASI POJIb
[Ipaktrueckas padota Ne 4. Permenue bubnuorexa [JOK
94 JKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME https://m.eds00.1u/863c¢d0c8
"A3zoTconepKaiiue OpraHn4ecKue
coeIMHEeHHUS"
[Tpaktuueckas padora Ne 5. Pemienue bubnmnoreka [JOK
95 JKCIEPUMEHTANIBHBIX 3a/1ay 10 TEME https://m.edsoo.ru/863cd0c8
"Pacnio3HaBaHne OpraHMYeCKUX
coequHeHnii"
KonTponbhas padbora no teme bubnmnorexka [JOK
96 "AzoTcoaepkaIiue opraHu4ecKue https://m.edsoo.ru/863cd0c8
coeTMHEeHHUS"
OCHOBHBIC TTOHSTHS] XUMUH bub6mmorexa [IOK
97 BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN U https://m.edsoo.ru/863cd0c8
METO/Ibl UX CUHTE3a —IIOJUMEPHU3ALIUS U
TTOJIMKOHACHCAITUS
bu6nmoreka [IOK
08 [Tnactmaccel. YTunuzamus u nepepadoTka https://m.edsoo.ru/863cd0c8
TJIaCTHKA
. bu6nuoreka [JOK
99 DnacToMephl: HaTypaJbHBI CHHTETUICCKUE hitos://m.ed 1263cd0c]
Kayuyki. Pesuna ps://m.edsoo.ru, cdOc
BousiokHa: HatypanbHbIE, HCKYCCTBEHHBIE, bubmuoteka [JOK
100 cuaTeTndeckue. [lonumepsl cienuanbHOTO https://m.edso0o.ru/863c¢d0c8
Ha3HAYCHUSI
[TpakTuaeckas padora Ne 6. Pemenue bubmmoreka [IOK
101 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME https://m.edso0.ru/863cd0c8
"Pacnio3naBanue rmiacTMacc ¥ BOJIOKOH"
O06o001IeHre U cHCTeMaTH3alus U3YICHHOTO bubnmoreka [JOK
102 Marepuana no Teme ""BbhICOKOMOJIEKYJISIPHBIC https://m.edso0o.ru/863cd0c8

coenuueHus"
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OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




11 KITACC

KoJsinyecTBO 4acoB JJIeKTPOHHBbIE
Ne nu(ppoBbIe
Tema ypoka
/i yp Beero KOﬁHTpOJIbeIe H]%aRanecKne 0Bpa3oBATETBHbIC
padoThI padoThI pecypebi
1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUN 1 bubnuotexa [JOK
37eMeHT. M30Tonbl https://m.eds00.ru/863c¢d0c8
but6mmoreka [IOK
’ CtpocHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB, 1 hitos://m.ed 12630008
KBAaHTOBBIC YHCIIA P L0010 ab2cdie
bubmunoreka LIOK
3 Knaccudukanmss XuMruuecKux 2J€MEHTOB (s-, 1 hitos://m.ed 1263cd0c8
p-, d-, f-3neMenTEI) ps://m.edsoo.ru cdOc
bu6mmorexa [JOK
4 Pacnpenenenue 31eKTpOHOB MO aTOMHBIM 1 hitos://m.ed 1863cd0c8
opBuTANM ps://m.edsoo.ru/863cdOc
DNeKTpOHHBIC KOHPUTYpAIIUA aTOMOB bubnuorexa [JOK
5 3JICMEHTOB B OCHOBHOM M BO30YKIEHHOM 1 https://m.edsoo.ru/863c¢d0c8
COCTOSIHUM
bu6mmoreka [IOK
6 DIEeKTPOHHBIC KOH(PUTYpAIlUd HOHOB. 1 Bty 12630008
DIIEeKTPOOTPHIIATENBHOCTD P Moo 8t acdie
Ilepuonuueckuii 3akoH u [leprnoanyeckas bu6mmoreka [JOK
7 CHUCTEMa XMMHYECKUX deMeHToB J[. 1. 1 https://m.edso00.ru/863c¢d0c8
MeHnpeneesa, CBSI3b C COBPEMEHHOMN TEOpHEM
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB bubmmorexa [JOK
] XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMHU 1 https://m.edsoo.ru/863cd0c8
MPOCTHIX M CJIOKHBIX BELIECTB IO Tpynmnam 1
nepuoJiaM
9 CucremaTtu3zanus u 0000IIEHUE 3HAHUH 110 1 bubmorexa [IOK

TEMEC

https://m.edso0.ru/863cd0c8
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Bunnl xumnueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHMs KOBAJCHTHOM CBS3H.

bu6mmoreka [IOK
https://m.edso0.ru/863cd0c8

10
Bonopoanas cBsizb. MexMonekysipHbIe
B3aMMO/JICVCTBUS
BaneHTHOCTh 1 BaJIEHTHBIE BO3MOXKHOCTH bubmmnorexa LIOK

11 aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPbI https://m.eds00.ru/863cd0c8
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12 [IpencraBieHus 0 KOMIUIEKCHBIX EH6H/I//IOTC§a HO/K 1
COCIUHCHUAX: COCTAaB U HOMEHKJIIAaTypa tips://m.eds00.r/863cd0c8
BemectBa MOJIEKYISIPHOTO U bubmmorexa [JOK

13 HEMOJIEKYJISIPHOTO CTPOEHHUS. THIIBI https://m.edso0o.ru/863cd0c8
KPUCTAJUTMYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14 [TonsiTHe 0 AMCIIEPCHBIX CUCTEMaX. EH6HEOTe§a HO/K q
[IpencraBienue 0 KOUIOMAHBIX PACTBOpPax tips://m.eds00.r/863¢d0c8
HcTuHHBIE paCcTBOPBI: HACHILIEHHbBIE U bubnmnoreka [JOK

15 HEHACBIIIEHHbIE, PACTBOPUMOCTb. https://m.eds00.ru/863c¢d0c8
Kpucrannoruaparst
Crioco0ObI BEIpaKCHHS KOHIIEHTPAITIH buGnnorexa [IOK

16 PACTBOPOB https://m.edso00.ru/863cd0c8
Pemenne 3ama4d ¢ MCIOIb30BaHUEM IIOHSATHI bu6mmorexa [JOK

17 ""MaccoBasi 10J11 pacTBOPEHHOTO BellecTBa'", https://m.edso0.ru/863cd0c8
"MoJIsipHasi KOHIICHTpaIus"

bubmmotex K

Knaccudukanus 1 HOMEHKIaTypa Omuotexa 1O

18 HEOPraHHYECKHX BEIECTE https://m.eds00.ru/863cd0c8
CucremaTtu3anus 1 0000IIEHUE 3HAHUH 110 bubmmorexa HOK

19 TeMe https://m.edsoo0.ru/863cd0c8

20 KonrpoupHas pabota no temam "CtpoeHue bubmnoreka LIOK
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aroMma. [leproanueckuii 3aKOH U
HCpI/IOILI/I‘-IGCKa}I CUCTEMA XUMHUUYCCKHUX
anemenToB JI. 1. Menpaeneesa", "Crpoenue
BelecTBa. MHOrooOpasue BemecTs"”

https://m.edso00.ru/863cd0c8

Kiraccudukanus XuMHUIeCKUX peaKIuil B
HEOPraHWYECKOM M OPraHUYE€CKON XUMUU.

bubmmnorexa LIOK
https://m.edso00.ru/863cd0c8

21 3aKOH COXpaHEHHUs MACChl BEILIECTB; 3aKOH
COXPAHEHHUS U IPEBpAIICHUS SHEPTUH PU
XUMUYECKUX PEAKIUAX
. bubmmnorexa LIOK
2 TenoBsie 3¢ (HeKTHl XUMUYECKUX PEaKLU. httoss/fm ed 1863cd0c8
TepMoxuMuyeckue ypaBHEHUS PS.//T.CCS00.TUEHICEX
bu6mmorexa [JOK
73 BblqncnveHI/m M0 YPaBHEHUAM XUMHUECKHUX https://m.edsoo.ru/863¢d0c8
peaKkIuii 1 TePMOXUMHUYECKUM YPaBHEHUSAM S :
CKOpOCTh XMMUYECKOMN peakinu, €& bubmuorexa [JOK
24 3aBUCHMOCTH OT PAa3JIMYHBIX (PAKTOPOB. https://m.edsoo.ru/863cd0c8
Karanus u katanuzatopsl
but6mmoreka [IOK
25 ['oMoreHHbIe U reTepOreHHbIE peaKkIuu https://m.edso0.ru/863c¢d0c8
[IpakTuueckas padora Ne 1 mo teme "BausHue bubmmoreka [JOK
26 pa3IUYHBIX (HAKTOPOB HA CKOPOCTH https://m.edsoo.ru/863c¢d0c8
XUMUYECKOHM peakuuu"
bubmuoreka [JOK
27 OOpaTumble 1 HEOOPATUMBIE PEAKIINH. Httoss . od 18636008
XUMUYECKOE paBHOBECHE DS/ T.CES00.TUEHICEL
[TpakTuueckas padora Ne 2 o Teme "BiusiHue bubmmoreka [JOK
28 pa3IUUYHBIX (DAKTOPOB Ha MOJIOKEHUE https://m.eds00.ru/863cd0c8
XUMHUYECKOTr0 paBHOBeCHS"
Dnekrponutuueckas auccounanusi. CuiabHbie bubnmnoreka [JOK
29 U ciabbie AMeKTpoauThl. CTeneHb https://m.edsoo.ru/863c¢d0c8

JAUCCoranmn
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HNonnoe npoussenenune Bojbl. Cpesa BOJHBIX

bu6mmoreka [IOK

30 pactBopoB. Bogopoausiit mokazarens (pH) https://m.edsoo.ru/863c¢d0c8
pacTBopa
r N bu6mmoreka [IOK
31 UAPONN3 cojieid. Peaknnu, mpoTekaronye B https://m.ed /863cd0c8
pacTBopax dJIEKTPOJIUTOB P MLedso0. I Sh e
[IpakTuueckas padora Ne 3 mo Teme bu6nuoreka [JOK
32 "XMMHYECKHE PEAKIIMU B PACTBOPAX https://m.edso00.ru/863cd0c8
3JIEKTPOJIUTOB"
bubmuoreka [[OK
33 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH. hitos://m.ed 1263cd0c8
Bakneiime OKHCIUTETN U BOCCTAHOBUTEIH PS:HM.CAS00.TUEHACAUC
bubmunoreka LIOK
34 Merton 37eKTpOHHOTO (3JIEKTOHHO-MOHHOTO) hitos://med 1863¢d0c8
6aJ1cha PS://M.€dS00.1ru cavuc
bu6mmoreka [IOK
35 DJIEKTPOJIN3 PACTBOPOB U PACILJIABOB BEILIECTB https://m.edso0o.ru/863¢d0c8
bubmuoreka [[OK
36 Pemenue 3aga4 pa3auyHbIX TUTIOB https://m.edso0o.ru/863c¢d0c8
bubmunorexa LIOK
37 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0o.ru/863¢d0c8
. bu6mmoreka [IOK
38 CucremaTtu3anus 1 0000IICHUE 3HAHUH 110 .
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bubmmorexa LIOK
63 Pemenue 3aga4 pa3audHbIX TUTIOB https://m.edsoo.ru/863¢d0c8
KpeMmHuii: HaxoxJieHue B IpUpoJe, CrIoCOObI bubmmorexa [IOK
64 MoTy4eHus1, GU3NIECKUE U XUMUICCKUC https://m.edso0o.ru/863cd0c8
CBOMCTBA
65 Oxkcua kpemausa(IV), kpeMHHEBast KHCIIOTA, EHGJ?HOTGKa HOK
CHITHKATHI https://m.eds00.1ru/863cd0c8
N but6mmoreka [IOK
66 [IpumeneHne KpeMHHUS U €ro COeTMHEHUH. bttosr//m od P
CTeKI10, ero moxydeHue, BUIbI CTEKIa P Moo T abaedie
bu6mmoreka [JOK
67 Pemenue 3a7au pa3iMyHbIX TUIIOB https://m.edso00.ru/863c¢d0c8
C . bu6mmorexa [JOK
63 rcTeMaTu3aus U 00001IeHHne 3HaHUH 110 hitos//m.ed 1863cd0c8
TemMe "HeMeTaHHBI” PS://M.edS00.1ru cavuc
but6mmoreka [IOK
69 KontponbHas padota o teme "Hemeramibr" https://m.eds00.ru/863cd0c8
. bu6mmoreka [JOK
70 AHanu3 pe3yabTaToB KOHTPOJIbHON pabOTHI, httnss/fm ed 1R630d008
KOPPEKIIHS OITHO0K Do ILEd00 T Bhacdle
[Tonoxenune metamios B [lepuoanueckoit bubmmoreka [JOK
71 CHUCTEME XUMHUUYECKHUX AJIEMEHTOB. https://m.edsoo.ru/863cd0c8
Oco0eHHOCTH CTPOCHUS IJIEKTPOHHBIX
000JI0YEK aTOMOB METAJIJIOB
7 O61ue Gpu3HIecKre CBOMCTBA METAILIOB. bubmorexa [IOK

HpI/IMeHCHI/Ie MCTAJIJIOB B 6I>ITy 1 TEXHUKE

https://m.edso0.ru/863cd0c8
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bu6mmoreka [IOK

73 CmuaBel MetaiioB. Koppo3ust MmeTaiioB https://m.edsoo.ru/863cd0c8
bubmmorexa LIOK
74 Pemienue 3a7a4 pazimyHbIX TUIIOB https://m.eds00.ru/863c¢d0c8
DNEKTPOXUMHUYECKUHN Psii HAPSHKEHUIM bubmmorexa [JOK
75 MeTauioB. OOmMe CriocoObl MOTyYeHUS https://m.edsoo.ru/863cd0c8
METAJJIOB
OO6Ias xapakTepruCTHKa METaIOB [A-TpyIisI bubmuoreka [IOK
[Tepronnueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo.ru/863cd0c8
76 a1eMeHTOB. HaTpuii u Kayuii: noiaydeHue,
(bU3UYecKre U XMMUYECKHE CBONCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX
COCTUHEHUN
OO6m1as XxapakKTepucTUKa METAIIIOB bubmuorexa [JOK
[TA-rpynnsi [lepuoanueckoi cuctembl https://m.edso00.ru/863cd0c8
77 XUMHUYECKHUX DJIEMEHTOB. Maruuii U KajabIluu:
noytyyeHue, GU3nIecKue U XUMHUICCKUE
CBOICTBA, TPUMEHEHHNE MPOCTHIX BEUIECTB U
WX COCAMHECHUN
bubnunorexa LIOK
78 JKéctkocTh BOJIBI M CLIOCOOBI €€ YCTPAHEHUS https://m.edso00.ru/863cd0c8
A .. bubnuoreka [JOK
79 JIOMUHUH: NOTy4eHHe, buszndeckue u hitps://m.cdsoo.ru/863cd0c8
XAMHUYCCKHEC CBOUCTBA, MPUMCHCHUEC — :
AMdoTepHbIE CBOMCTBA OKCHA M THIPOKCUAA bu6mmoreka [IOK
80 ATIOMUHUS, THIPOKCOKOMIUICKCHI aTFOMUHUS, https://m.edso0o.ru/863c¢d0c8
UX IPUMEHEHUE
but6mmoreka [IOK
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB https://m.edso0.ru/863cd0c8
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[Tpaktrueckas padota Ne 7. Permenue

bu6mmoreka [IOK

82 AKCIIEPUMEHTANIbHBIX 3aJ1a4 M0 TEME https://m.edso0o.ru/863¢d0c8
"Metauibl M1aBHbIX oarpynim"
OO6m1as XxapakTepruCcTUKa METAILIOB TTOOOYHBIX bubmuorexa [JOK
83 noarpynn (b-rpynmn) I[epuoguueckoit https://m.edso0o.ru/863¢d0c8
CHUCTEMBI XUMHYECKHX JIEMEHTOB
. bu6mmoreka [IOK
’4 dusnyeckue u XI/{MI/I‘ICCKI/IG CBOMCTBa Xpoma https://m.edsoo.ru/863cd0c8
Y ero COeAMHEHUH, NX TPUMEHEHNE S :
Baxwueiiime coeiMHEHUs MapraHia. but6mmoreka [JOK
85 IIepmaHranar xanus, €ero OKHCIUTEIbHBIC https://m.eds00.ru/863cd0c8
CBOMCTBA
dusndeckue 1 XUMUYECKHE CBOMCTBA XKeje3a bu6mmoreka [IOK
86 u ero coeauHeHui. [lomydyeHre u npuMeHeHne https://m.eds00.ru/863c¢d0c8
CILTABOB KeJie3a
N but6mmoreka [IOK
g7 CI?.I/BI/I‘IGCKI/IG I/IUXI/IMI/I‘{CCKI/IG CBOMCTBAa MEIU U https://m.edso0o.ru/863cd0c8
e€ COeTMHECHHM, UX TPUMEHEHNE
du3znueckne U XMMUYECKHE CBOMCTBA IIUHKA U bubmmnorexa LIOK
88 €ro COeIMHEHUM, UX TPUMEHEHUE. https://m.eds00.ru/863c¢d0c8
['MApOKCOKOMILIEKCHI LIMHKA
[TpakTuueckas padora Ne 8. Pemenue bu6nmoreka [JOK
89 AKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME https://m.eds00.ru/863c¢d0c8
"MeTtanisl MOOOYHBIX moArpy"”
bubmuoreka [JOK
90 Pemenue 3aga4 pa3auyHbIX TUTIOB https://m.edso0o.ru/863¢d0c8
bubmunoreka LIOK
91 O06o001enre u cucTeMaTru3aIus N3y4eHHOTO hitos://med 1863¢d0c8
Marepuania no teme "Metamnbr" DS.//M.CES00.MU/SHICEC
bu6mmoreka [IOK
92 Kontponbnas padota nmo teme "MeTayubr" https://m.edso0.ru/863c¢d0c8
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YUYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYUEHUKA

* Xumus, 11 knace/ IN'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., JIéBkun A.H.,
AxunonepHoe obmectBo «M3narensctBo «lIpocsemenney

METOANYECKHUE MATEPHUAJIBI AJI51 YYUTEJISA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-
himiya type-metodicheskoe-posobie/

IIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
IBI/I6JII/IOTeKa IIOK https://m.edsoo.ru






