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HOACHUTEJBHASA 3AIIUCKA

Pabouast mporpamMmMa 1o XMMUU Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepaibHOM 00pa3zoBaTENLHOM MporpaMmsbl cpeanero ooimero oopazopanusi(DOIT
COO), npencraBieHHbix B denepanbHOM TrOCYyIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTrPAMMBI, U OCHOBHBIX MMOJIOKEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin denepannu Ha nepuoa a0 2025
rona» (Pacnopsixenue IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YTriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealMdyeMoe B YCIOBUAX JU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU O0y4YeHUsI B OpraHu3aluax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOoApOOHYI0O  WHTEPIpPETAllMi0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH IENieH, COACpKaHUs,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIyYeHHE TPEICTABICHUS] O IENIIX, COJACpPKAaHWUHU, OOIel CTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNieJICHHE: TPUHIUMIIOB CTPYKTYPUPOBAHUSI M TOCJIEAOBATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacupesiesieHne M CTPYKTYpHUPOBAaHHE €ro I0 KjiaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JIMHUSAM/pa3/iesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3yueHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTebHON
MPOTPaAMMBI CpeIHero 00111eT0 oOpazoBaHuUs (JIMTYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX JACMCTBUIA  OOydarolmerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH IMPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOyYe€HMEM XUMHUU Ha YPOBHE OCHOBHOIO OONIETro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudpepeHIupoBaHHOTO OOyYEHMs]I Ha ypPOBHE CPEIHEr0 OOIIero oO0pa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOTO 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCLMIUIMH B By3aX M OPTaHU3ALUAX CPEIHEr0 Npo(heCcCHOHATBHOTO 00pa30BaHMUsL.
B 31011 CBSI3U N3ydeHHE NpeaMeTa « XUMHUsD OPUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MOCIEAYIOIEro MOJMY4YeHHs] XMMHYECKOro oOpa3oBaHUS B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAKXKE HA PELIECHUE 3a]1a4 BOCHUTAHUSA U COLMATIBHOTO
pa3BUTHS OOy4aromuxcs, Ha (OpMUPOBAHHE Yy HHUX OOIIEHHTEIICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuUMH IpeaMera « XuMUs» Ha YPOBHE YIIIyOJEHHOTO U3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOT0 U YIIIyOIEHHOTO YPOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeaMeTa. JTa CHCTEMa
3HaHUU TIOJMY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIOTNOJIHEHHUE, IO3BOJIAIOIIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrinyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMA 3HAHUI O XUMUYECKHUX 3JIEMEHTAX U CBOIMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUS U yIIyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenune nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAKXKE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHusA. M3yueHue TUNOB peakuui JOMOIHSIETCS
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YUE€HHUS JUIs KJIACCOB OMpeie€HHOro npoduis (IrJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucteMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI yueOHOro MaTepuana rno oomei xumuu. [Ipu usydenun npenmera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JIEKTPOJIN3a, IPEICTABIEHNS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B 3ToM cinyyae npenocTaBisieTcsi BO3MOXHOCTB JIJIsl 00s1ee 0OCTOSTEIbHOTO



paccMOTPEHHsI XUMUYECKOM OpraHn3aiy KIETKH Kak OMOJIOrMYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K NIPUMEPY, TAKHE CTPYKTYpPHbIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE M CBOMCTBAX MPEACTABUTENIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECCTB
CIIy’)KaT OCHOBOM Ul M3Y4EHMs CYIIHOCTH IPOLECCOB (DOTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOJSIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro 0011ero oopazoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenne 3Toi 3a1a4n Ha
yIrIyONEHHOM YypOBHE HW3YYEHHs MpeAMeTa MPEeArojiaracT pealn3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poid B OOECIeueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEHICHUH  MpoOlseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI M OOIEH KyJIbTypbhl YEJIOBEKa, a TaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIIOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA: QyHIAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLMIAX XUMUYECKOIO IIPOU3BOACTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SBIICHUM, UMEIOIINUX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0JieM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UITMKA 3KOJIOTHYECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M MPOU3BOJACTBEHHON JIESATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEILIECTB;

o yrIyOJIeHWE MPECTABICHUHN O HAYYHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
UL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOUYEpPEAHBIX BOCIUTATENBHBIX M Pa3BUBAIOIIUX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJbHOCTb
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHMTaHWUIO  HAa  OCHOBE  YCBOCHHS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATbHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOM MpodecCHOoHaIbHON U 0OIIECTBEHHOM JIeITeIIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IMOJIE3HOU DKOJIOTUUECKOUN AEITEIbHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpeaHero oo1iero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielo).



COAEPXKXAHUE OBYUYEHUSA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOXKHOCTM aToMa yriaepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa30oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpoiHast cBsi3b. CHocoObI pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUHU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIAX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuuenuin (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3ilaMu OpraHUYECKUX BEIIECTB U MaTEepHalaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['omonoruueckuil psj ankaHoB, oOmas ¢hopmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XWMHUYECKHE CBOMCTBA QJKAHOB: PEAKIUU 3aMELICHUs, HW30MEpHU3aluu,
JNETUAPUPOBAHUS, IUKIN3ALMHU, TMPOJIN3a, KPEKUHra, ropenus. lIpeacrasinenne o
MEXaHHU3ME PEAKIUI PaAUKAIBHOIO 3aMEILICHMS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUS U XUMHUYECKUX CBOWCTB MAJTbIX (IUKJIOTIPOIIAH, IIUKI00YyTaH) U OOBIYHBIX
(MKJIOTIEHTaH, MUKJIOTEKCaH) IMKI0aTKaHOB. CIIOCOOBI MOTYyYeHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTaneil yriaepona, 6- U m-cBa3u. CTpyKTypHass U reomMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKkuuy IPUCOCOUHEHMs, 3aMEIIECHUS B O-II0JOKEHUE IPU JIBOWHOW CBS3M,
nonuMepu3anuu u okucieHus. [lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyauposaruvie). OCOOCHHOCTH AJIEKTPOHHOTO CTPOCHHS U XMMHUYECKUX CBOMCTB
COTPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lonuMepuzanus conpspkEHHBIX
nueHoB. CriocoOBbl MOJIy4YeHUs U IPUMEHEHUE aJIKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuu3aius aTOMHBIX opOuTaneil yriepoga. du3nyeckue CBOMCTBA aJIKHUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUSI U PUMEHEHHE
AJIKWHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMK 3aMelIeHUsI B O€H30JbHOM KOJbIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KamMeHHbIi yroab u nmpoAyKThl ero nepepadorku. CrnocoObl nepepaboTku HedTu:



MEPErOHKa, KPEKUHT (TEPMHUYECKUN, KATATUTUYECKHI), PUDOPMUHT, MHPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIJIEKTPOHHOE CTPOEHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAJIOOPTraHUYECKUX COCIUHEHHUSIX. Ucnonp3oBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3yueHue (U3MYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriiepoja v BOJOPOJia B OPraHMYECKUX BEIIECTBAaX, MOJTYUYEHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie oaHOaTOMHBIE CcOUPTHl. CTpoeHHUE MOJIEKYN (HAa MOpUMEpPE
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEAKIMM 3aMEIIeHHUs, JAeTujpaTalud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMmepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAsI PEaKIUsl Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeopuILHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CriocoObl MOTy4eHUs U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOTO sipa. dusmveckue cBoicTBa (GeHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB ¢enona. KauecTBennsie peakuuu Ha ¢eHod. TOKCHYHOCTH (eHoa.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUHEHUS — JIBJACTU]IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJIeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTHIOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxkucieHue anbleTU0B, KAYECTBEHHBbIE peakiuu Ha anbAeruabl. CrnocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBA3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencraBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JUHONIeH08as KuciaoTel. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 11esouHoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPKAIUX OCTaTKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U mojucaxapunbl). MoHOcaxapuabl: TIIOKO03a, (PPYyKTO3a, TajakTo3a, pubo3a,
ne3okcupu0o3a. Ou3nueckue CBOMCTBA M HaxoxjaeHue B mpupone. dorocuHres.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEAECATEIbHOCTU Opranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxnenue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpoMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYEeCTBEHHAsi Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOJIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



DKCIepUMEHTAIbHbIE METOJbl W3Y4YEHHS BEIIECTB M HUX MOpEeBpallCHUMN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTA JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus romutiepruna ¢ THAPOKCUAOM
Meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOM KHUCIOTHI, B3aUMOJEHCTBHE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OPraHnvecKne coeJuHeHUs.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHUe aHWJINHA.
B3aumHoe BiMsHHE Tpymnm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWwINHA. KauecTBeHHbIE peakiuu Ha aHWIMH. CriocoObl
MOJYyYeHUs] U TpUMEHeHHe anudarthuueckux amMuHOB. l[loiydeHue aHwiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotsl. HomeHnknarypa u uzomepusi. OTAeabHbIe IPEACTABUTEIIN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCIKH, pCIICHHE OJKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlMU, CPEIHIS MOJEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN —
MOJIMMEPHU3ALMS U TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJIMATUIICHTEpePTaar). Y THiIM3aus u nepepadoTka IiacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3yYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMACC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCOBBIM JOJISIM 2JIEMEHTOB, BXOJSAIINX B €I0 COCTAB, HAX0XKICHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpPMYJIbI OPraHMYECKOrO0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB MJIM CIIOCOOOB INOJYYEHUS, ONPECICHUE J10JIU
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAay4YHBIX IIOHATHH, TaKk M IOHATUH, MPUHATBIX B OTACJIBHBIX IPEAMETAaX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEepPOTPO(HBIA THIT MUTAHUSA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpacdus: nmonesHbie HCKONMAEMbIE, TOILIIUBO.
TexHonorus: NUIIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHWUS,
MOIOIIIME CPEJICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE UHUCIA. DHEPreTHUYECKUE YPOBHU U
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHIECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, DJICKTPOHHBbIC KOH(PUTYpaIlMd HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U ITeprogaM. 3Ha4YEHNE NEPUOINIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpartHbeie cBsa3u. BopoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHALIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPBI, pACTBOPUMOCTb. Kpucrannoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKuX peakifii B HEOPraHUYECKOW U OpraHu4YecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpalllCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTh OT Pa3IU4HbIX (haKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbIC peaKIui. XuMU4Ieckoe paBHoBecre. KoHcranrta
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHUA: TeMIEpaTypa, AaBJICHUE U KOHIIEHTPAIMU BEILECTB, YYAaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

OnekTponutuyeckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpaJibHAasd,
nienoyHasi. Bomopoausiii mokasarens (PH) pacrtBopa. ['maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIN3 pacTBOPOB M PaCIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3oKEeHUE TNEpPOKCHAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJIEIH
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 MHIAWKATOPOB, W3YYEHHUE BIMSHUS Pa3JIUYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, gusnueckvue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHWYECKUE CBOMCTBA. [ asloreHOBOAOPOAbI. BaxkHeuIe KUCIOpOaCOACPKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIIUICHHBIE CIIOCOOBI MOJYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenue B TpHpoje, CIOCOOBI TOMydeHHs, (PU3NUECKHEe U
xumudeckue cBoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJUHEHU .

A3zor. HaxoxJeHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UMYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CHocoObl MOIMydeHUs, (GU3HUECKUE U
xummudeckue cpoiictBa. Dochuapl u pochun. Oxcuasl dochopa, gochopnas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
ya0OpeHus.

VYrinepoa, HaxoXIeHWE B NOpuUpoje. AJUIOTPONHBIE  MOJIUDUKAIUU.
duznyeckue W XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yromeHast kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEHIECTB, OOPA30BAHHBIX YIJIEPOJOM, U €rO
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Okcun kpemuus(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoandeckord cuCTeMe XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIIITYPIHUs, MMAPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonydenue, Gu3nuecKkue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucTuka MeTalioB noOouHbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHla W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl U conu xene3a(ll) u sxenesa(lll). [Tonydenne u npuMeHeHue xKenesa u
€ro CILIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [[puMenenue
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJAE, H3Yy4YEHUE KOJUIEKIMU «MeTalibl W CIUIaBbD), B3aUMOJCHCTBHE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBbI METAJJIOB, B3aMMOJECWUCTBUE THUIPOKCUIOB AJIFOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg © 300poBbe 4enoBeka. JlekapcTtBeHHwbie cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepneie cpenactBa. beitoBas xumwms. [IpaBuna
0€30macHOr0 UCIIOJIb30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUH, €CJIH OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHM, MPUHATHIX B OTICIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHnus3M, 3KocrucTema, onocdepa, MeTaboIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HbIC UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAS
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI T10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

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

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS

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

MPEACTABICHUS O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MPOEKTOB, PEIICHUHU YUECOHBIX U MO3HABATEIBHBIX 33/1a4, BHITOJHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

MHTEPECA U ITO3HABATEIbHBIX MOTHUBOB B ITOJYYEHNUH U OCIEAYIOLIEM aHAIN3E
uH(OpMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUS, STHIECKOTO TTOBEIACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHWE W TOCTYIKH CBOUX TOBApHUIICH C
MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX HOPM M C YU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M
MICUXUYECKOMY 370POBbIO;

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCEIHEBHOM JKU3HU, B TPYAOBOM JIEATEIHLHOCTH;

MOHUMAHUS IIEHHOCTH TIPAaBWJI HHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM ©W  APYrUX BHJAX
NEeSTeIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIIOISIM TpyAa U pe3yibTaTaM TPYAOBOM NeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYAJIbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K010rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH II€JIECOO00PA3HOTO OTHOIIEHUSI K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUs TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE IPUPOTHON U COIIMATBHOU CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATILHOTO TPUPOIOTIOIH30BAHNS;



AKTUBHOTO HENPUATHS JIEUCTBUW, NPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILATH UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
NPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO NPOTUBOCTOSATH HJIEOJIOTUU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poid B
(GOpMHUPOBAHMN PALMOHAJIBHOTO HAYYHOIO MBIIUIEHUS, CO3/JIaHUU LIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHWW TPUPOJHBIX 3AKOHOMEPHOCTEH W pEeleHUH MpoOJeM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJii  COBPEMEHHOMU
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABIEHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3bl MaTepUalbHOM KyJIbTYpbl, B PELIEHUU TJ0OANbHBIX MPOOIEM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI, 00E€CIECYCHUU YCIOBUMN
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU Ka)KA0T0 4jieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: IIOHUMAaHHA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCHOJb30BaTh
NoJIy4aeMble 3HAHUS JJIs aHaJdu3a U OOBSCHEHUS SBJIICHUI OKPYKAIOIIEr0o MUpPA U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HEMPEPhIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI



MeTtanpenmeTHbie pe3yabTaTbl OCBOCHHS MPOrPaMMBbI M0 XMUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HayuMble A1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOydYaOIIUXCA
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHENU(PHUKY METOIOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
MPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COITMATILHON KOMIIETEHITUN O0YJarOIITNXCS;
CIIOCOOHOCTH oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B MIO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JJOrH4YecKue JeCTBUSL:

CaMOCTOSITeIbHO  (DOPMYNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENM JEATEIbHOCTH, 3ajJaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C IMTOCTABJICHHBIMU IIEJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHMN TPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHUS OTISIbHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCUPUKAIIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHBIC, JCAYKTUBHBIC, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH B MPOLECCE MO3HAHUSL UCIOJIb3YEMbBIE B XUMHUU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30OBHIBATH MOJICIIBHBIC MPEICTABICHNUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pElIeHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX 3a/ad, MPUMEHSTh



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS IS BBIABICHHS XapaKTEPHBIX MTPU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUI.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAyYHOTO NO3HAHMS BELIECTB U XUMHUYECKHUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO C(OPMYITUPOBAHHBIE BOMPOCHI B KadyecTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUA W  IPOBEICHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
0000IIEHNS U BBIBOABI OTHOCUTENILHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAEIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBHOMY
MIOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasi JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIIPABOYHBIE MOCOOUS,
pecypcol MHTEpHETa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaIMK, HEOOXOAUMOW Jii BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TE€XHOJIOTUNA U Pa3TUYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMmsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKON
uHboOpMalelt: MPUMEHITh MEXIpPEAMETHbIe ((PU3NYeCKHe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJNYCCKHUC CPCACTBA HAI'TIAAHOCTH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CY)AaeMOU TeMbI B X0JI€ TUAjIora U/uiu
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TIPE3EHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaan3allii yIeOHOro MPoeKTa, U (POPMYITHpPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Ielu W 3a7add, KOHTPOJIMPOBAaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3a7ay, BbIOMpaTh Haubolee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHUSI MPOTPAMMBI IO XUMHUM Ha YTiyOJIEHHOM
YPOBHE Ha ypPOBHE CpeAHEro o0uiero o0pa3oBaHusl BKIIOYAIOT ClieuupruuecKue ass
y4eOHOTo mpeaMera « XUMHUs Hay4dHbIe 3HAHUS, YMEHUSI U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TNPUMEHEHHUIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3aHHBIX C XUMHUEW. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B 0OECIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIuH, B obecrieueHun palMOHAJILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHPOBAHUNM MHUPOBO33PEHUS U OOIIEH KyJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUSI K CBOEMY 3I0POBBIO
Y TIPUPOJIHOM CpELE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATUSI — XUMUUECKUN DJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (GYHKIIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), M30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJA- U a30TCOAEPKAIINE OPraHUYECKUE COEOUHEHHUS], MOHOMED, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaleHUs] DHEPrUM TMPU XUMUYECKUX PpEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHUMAHUS IPUYUHHOCTH U CUCTEMHOCTH XUMHUUECKHUX SIBJICHUI; TPEJICTABIICHUS O
MEXaHM3MaX XHMHUYECKUX peakiui, TEePMOJUHAMHUYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHMsI, O B3AMMHOM BIIMSIHUM ATOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dexTsi, opueHtantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JIeATEeIIbHOCTH YEJIOBEKa, OOIMX HAYUHBIX MPUHIIUIAX XUMAUYECKOTO MPOU3BOACTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUINE MOHATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBIICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX W CKEJIETHBIX) (hOPMYJT OpraHUIECKHUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMl  MOCPEACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



U3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEIIECTB AJIS WILTIOCTPALUU
UX XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUM: YCTAaHABIMBATh MPHUHAIC)KHOCTh H3YyUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATUYECKOU
Homenknarype (IUPAC) u mpuBOIuTh TpUBHAIbHBIE HA3BaHUS AJIA OTICIBbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJICMHOBAsA, ATbMUTHHOBAsI KUCIIOTHI,
IJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(OpMUPOBAHHOCTh YMEHHUS OMNPEACNATh BUI XWMHUYECKOW CBSI3U B
OpPraHUYECKUX COEAUHEHMAX (KOBAJICHTHAs W HOHHas CBS3b, G- U T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH TMOJIOKCHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTAB, CTPOCHUE, (PU3NUECKHE
U XUMHYECKHE CBONCTBA THUIIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYECKUX BEIIECTB: AIKAHOB, [IUKJIOATKAHOB, aJJKEHOB, aJIKaJUEHOB, AJIKUHOB,
apOMaTUYECKHUX YTJIEBOJAOPOJIOB, CIUPTOB, AlbJAECTUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX M CIIOXKHBIX 3(PHUPOB, XKUPOB, HUTPOCOECIUHEHUN U AMUHOB,
AMUHOKHCIIOT,  O€NKOB, yriaeBojoB (MOHO-, JU- U  MOJIUCAXapUIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMHYECKHX pEAKIUHA C HCMOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KJIAaTh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEaKIIMOHHON CLIOCOOHOCTH OPraHUYE€CKUX COETMHEHUH OT
KPaTHOCTH M THIIa KOBAJICHTHOM CBSI3U (G- U TT-CBSI3U), B3AUMHOTO BIIMSIHUAS aTOMOB
Y TPYIIIl aTOMOB B MOJICKYJIaX;

c(OpMHPOBAHHOCTh YMEHHSI XapaKTE€PU30BaTh UCTOYHHUKHU YIJIEBOJIOPOIHOTO
CBIpbs (HEPTh, MPUPOHBIN Ta3, YTOJb), CIOCOOBI €ro MEPepadOTKH U MPAKTUIECKOE
NpPUMEHEHHUE POAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHN, MOJICIUPOBAHUM, SKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh ATH 3HAHUS;

c(OPMUPOBAHHOCTH YMEHHS IPUMEHSATH OCHOBHBIE OTIEPALlUU MBICITUTEILHON
NESTENIbHOCTH — aHaJu3 U CHHTE3, CpaBHEHHUE, 00O0OIIeHHE, CUCTEMaTU3aluIo,



BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJIB30BaTh CUCTEMHBIC 3HAHUS M0 OPraHUYECKOM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMUX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PACYETHl O HAXOXKICHUIO XUMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHOH JESATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHBIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUuN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

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

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U TIOCTUXKEHUS €€ YCTOMUMBOTO Pa3BUTHSA,

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaress [1/1K;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO HHPOpPMAIIUIO, TTIepepadaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W MO3HABAEMOCTH SIBJICHUWA NPUPOJbI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
WMCTOYHUKOB SHEPIHH, B OOECIEUEHUH PAIMOHAIBHOIO MPHUPOAOIOIH30BaHUSA, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alisl aTOMHBIX OpOUTaneil, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMHYECKUX PEAKIUSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XWMHYECKHUX SIBIICHHI; COBPEMEHHBIE MIPEACTABICHUS O CTPOEHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISPHOM YpPOBHSIX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKUHUi, TEPMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHHUS, O XHMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXXKHEHIIINX HEOPTaHMIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAy4HBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOPMUPOBAHHOCTh YMEHHS HCIOJb30BaTh XUMHUYECKYI) CHUMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuecKkas, BOJOPOJHAs), THUN KPUCTAUIMYECKON pEmETKU
KOHKPETHOTO BEILIECTBA;

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

c(hOpMUPOBAHHOCTh YMEHUI: KJIACCU(UIIMPOBATH: HEOPTraHUYECKHUE BEIIECTBA
10 UX COCTABY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITY U COCTaBY
pearupyromux BeIlIeCTB, TEIUIOBOMY 3(P(GEKTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHUSI 3JIEMEHTOB, OOpPaTMMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS M KPUTEPUU IS Kilaccupukaimu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOTO—YETBEPTOrO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanm», «OCHOBHOE€ U BO30YXKJIEHHOE HSHEPreTUUYECKUE COCTOSHHUS aTOMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJEHTHbIE BO3MOKHOCTH ATOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKLINM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATH CYIIHOCTh: OKHCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  peakuyd  TUAPOJIN3a;  PEaKUuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );



cOPMUPOBAHHOCTh YMEHUS OOBSCHATh 3aKOHOMEPHOCTH TPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pPEaKIMH B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIeXKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUS SIBJICHUW MpPUPOABI — HAONIOACHUE, HW3MEpPEHUe, MOJICTUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMIMX MECTO B MPHUPOJE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAs KOHIICHTPAIUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOTO d(dekTa
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOM MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WM JIAaHO B M30BITKE
(MMeeT mpuMecH ); JOTU BhIXO/a MPOAYKTA PEaKInK;, 00bEMHBIX OTHOIIICHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIbHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MpPOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHUE KaueCTBEHHOI'O0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONpE/ISICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYECHHUE BIIUSHHUSI
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauiely u  «Hemeramis»y) ¢
COOJII0JIEHUEM TpaBUil 0€30MacHOr0 OOpalleHHs C BEUIECTBAMHU U JaOOPATOPHBIM
o0opyaoBaHueM, GOPMYyIUPOBATH IIEJTh UCCIAEAOBAHUS, MPEACTABIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  JKCINEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHUI: COOJI0IaTh TTpaBUiIa TOJIb30BaHUS XUMUIECKOM
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHHS CBOETO 3/I0POBbS, OKPYXKAIOIIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMHUYECKON MH(GOpMALIMK B PA3IMYHBIX UCTOUYHUKAX (HAy4Hasl U yueOHO-Hay4YHas
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, TepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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a¢upsl. Kupbr
bubnunoreka LIOK
3.3 Y LIEBOTIbI d https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepikaniue oprannyecKkue coeIuHeHus
bubnunoreka LIOK
4.1 AMUHBI. AMUHOKUCIOTHL. benku 12 https://m.edsoo.ru/d69df650
Hroro no paszneny 12
Paspen 5. BeicokoMoJIeKy A pHbIE COeUHEHUSA
51 BrIicokOMOIEKYISIpHBIE COETUHEHNS 6 bubnmorexa [JOK
' yp 8 https://m.eds00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbie
Ne i/l P Konrpoabnsie IIpakruueckue (wipp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. Ileprognueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TGI\I/IIa XUMHUYECKUX 9 bubmorexa HIOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOroo0Opasue 11 1 bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
13 XHUMHHCCKHE PeaKiiiH 19 1 3 https://m.edsoo.ru/2dd57f24
Utoro no pazneny 39
Pasnen 2. Heoprannueckasi xumusi
bu6nunorexa LIOK
2.1 Hemeraner 31 1 3 https://m.edsoo.ru/2dd57f24
bubmmoreka IIOK
2.2 M 2 1 2
CTAILIBT 3 https://m.edsoo.ru/2dd57f24
Uroro no pazaeny 54
Paznea 3. Xumud u :Knu3HbL
31 Meto1bl TO3HAHUS B XUMHUH. XUMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
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HOYPOYHOE INIVIAHUPOBAHUE

npegenbHbIX yrnesog0pon0s.

10 KIIACC
KoJunyecTBO 4acoB
Ne JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3yueHusi oOpa3oBaTeJbHbIE PeCypcChl
padoThI padoThI
1. MoBsTopeHue. MNeproamyecknit
3aKOH M cucTema 1
2. [epuogmyeckmii 3aKoH 1 cuctema 1
3. | Xumunyeckue ypaBHeHuUA 1
4. PeweHwne 3apa4 1
5. | PeweHune 3agau 1
6. WTOrosas KOHTpo/sibHaA paboTa
1 Opranunueckast XUMHsI, TEOPHUS 1 bubnmnoreka [JOK
XUMHUYECKOTO CTPOCHHS. https://m.eds00.ru/3686e6f5
bu6nuoreka [IOK
Xumu4deckas CBSI3b U
9 e —— 1 https://m.eds00.ru/8d39f5c8
R P . bubmmorexa [JOK
B TB B OpraHUYE€CKON XUMHHU
CHee P eeKo https://m.edsoo.ru/c212dd21
IIpenenbHble yrineBogopoabl-15 u.
DNEeKTPOHHOE n
but6mmoreka [IOK
1 NPOCTPaHCTBEHHOE CTPOEeHUE 1

https://m.edsoo.ru/Oce6fd4c



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/0ce6fd4c

Fomonorua. Usomepua u

bu6nuoreka [IOK
https://m.edsoo.ru/b0e61661

2 HOMeHKNaTypa bu6nuoreka [IOK

https://m.edsoo.ru/c212dd21

3 Fomonorusa. Usomepusa un bu6nuoreka [IOK
HOMEHKNaTypa https://m.edsoo.ru/b0e61661

4 Fomonorusa. Usomepusa un bu6nuoreka [IOK
HOMEHKNaTypa https://m.edsoo.ru/b0e61661
MNon .

5 | omacme et BuGmiorera LIOK

’ https://m.eds00.ru/3137711c
npMeHeHue.
MonyyeHune. Pusunyeckmne n

6 XUMUYECKME CBOWCTBA,
npMmeHeHue.

7 Monyuerne. dusmyeckne n bubnnoreka IIOK
XMMMWYECKMe CBOMCTBA. https://m.edsoo.ru/ba5706aa
[uxnoankansl: o01mas
¢dbopMyIa, HOMEHKIIaTypa U

8 HU30MepHsi, 0COOEHHOCTH bubmuotexa [JOK
CTPOEHHUS U XUMHUYECKUX https://m.eds00.ru/156730d2
CBOWMCTB, CITIOCOOBI OTyYEHUS
Y IPUMCHEHUE

9 M3rotosneHne moaenei bu6nuoreka [IOK
npesenbHbIX yrneso40poa08 https://m.edso0.ru/25a14636
KauecTtBeHHOE onpeneneHue

10 XJIOpa, YIIIepoJia, BOJOPOaa B
OpPraHUYECKUX BEIECTBAX

1 I'eneTndeckas cBs3b but6mmoreka [IOK

YTJIEBOJJOPO/IOB.

https://m.eds00.ru/56790c96
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12 I'eneTuueckas cBI3b bubnuoreka LIOK
YIJIEBOJIOPOJIOB. https://m.eds00.ru/56790c96
Pemrenne pacu€THbIX 3a1a4 HA
OIIpeIETICHUE MOJIEKYJIIPHON

13 (bopMyIIBI OPraHUYECcKOro bubmmoteka [JOK
BEIIECTBA 10 MAaCCOBBIM JOJISIM https://m.edsoo.ru/bf84d8eb
aTOMOB 3JICMEHTOB, BXOISIIUX
B €0 COCTaB

14 Pemenue pacuéTHbIX 33124 bubmorexa HOK

https://m.edsoo.ru/bf84d8eb

15 KoHTponbHas paboTa bubmorexa LOK

HenpenenbHble yriieBogopo bl

https://m.edsoo.ru/87a37cab

Anxensl. CTpoeHHE MOJIEKYIL.

12 lNonosiorus u uzomepus.
13 XHWMHUYECKHE CBOMCTBA
aJKaHOB
HaxoxxaeHnne ankaHoB B
14 npupojie. CriocoOb! MOTydeHHs bubmorexa HOK
https://m.edso0.ru/259b0a5h
Y IPUMEHEHHUE aTKaHOB
15 CrnocoOsl nonydeHus u
MIPUMEHEHHE AJTKAaHOB
16
17 . Cucremarnzanus u

00001IIeHNE 3HAHUA TI0 TEME

18 O06006111EHIE

AJKEHEI: TOMOJIOTHYSCKHM pAA,

19
obmas popmyna,

bu6mmoteka [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/56790c96
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HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
Mouiekyn1. CTpyKTypHas ¥ L1c-
TpaHC-U30MEepHs AJIKEHOB

duznueckue 1 XUMHUYECKHE

bu6nuoreka [IOK

20 i B
CEOHCTRA AIECHOB. HIpaBiilo https://m.edso0.ru/21069ccd
MapkoBHUKOBA
21 CriocoObl ToTy4eHHs U bubnmnoreka HOK
IIPUMEHEHHE AJIKECHOB https://m.eds00.ru/665dc058
[IpakTuueckas padora Ne 1 o
22 teme "[lonydyenue sTuieHa u bubmmorexa [JOK
i N https://m.eds00.ru/0941eed8
W3Y4YECHHE €ro CBOMCTB
Pemenue pacy€THbix 3a1a4 Ha
23 ONpeIeIICHUE MOJIEKYIIIPHOU bubnuorexa [HOK
(hopMyIIbl OPraHuYecKoro https://m.edsoo.ru/e9ea9921
BEILIECTBA
24 Kp
AJKaJIMEHbI: CONPSIKEHHBIE,
W30JIUPOBAHHBIE,
19 KyMYJIUPOBAaHHbBIC bubmorexa HOK
YMYJHP ' https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTpOEHUS
20 XuMHUYeCcKre CBOMCTBA bu6nuoreka [IOK
CONPSKEHHBIX JUEHOB https://m.edsoo.ru/e561253d
CriocoObI nostyueHust u bubnmnorexka HOK
21
IIPUMEHEHHE AJIKaJIUEHOB https://m.edsoo.ru/1aa81660
9 ANKWHBI: TOMOJIOTHYECKHMN bu6mmoteka [IOK

psn, obmas hopmyIa,

https://m.edsoo.ru/68b6cc4c
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HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hu3ndeckue

CBOICTBA

93 XUMHYeCKUe CBOMCTBA bu6nuoreka [IOK
AJIKUHOB https://m.eds00.ru/23493a93

24 KauecTBeHHbIE peakiinu Ha bubnmnoreka HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7blc48da

o5 CriocoObl nostyueHus u bubnmnorexka HOK
MPUMEHEHUE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agayu: pacu€rsl 1o

26 ABHCHHIO XMMHUYECKOM brbmmorexa LTOK
yp https://m.edsoo.ru/5db8e526
peakuuu

97 CucremaTu3aius 1 0000IIeHNE
3HaHUM M0 TeEME
ApeHbI: TOMOJIOTUYECKUH PA/I,
obmas popmyna,

28 HOMEHKJIATypa. DIEKTPOHHOE U bubmuoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H301a U TOIyoa,
ux (Qu3nvecKue cBOMCTBa

29 XHUMHUYECKHE CBOMCTBA apEHOB: bubnmnoreka [JOK
peaKuny 3aMEeIICHUS https://m.edsoo.ru/a44alaed
XUMHUYECKUE CBOWCTBA aPEHOB:

30 €aKLMH MPUCOEAUHEHUS bubnuorexa LHOK
P p ’ https://m.edsoo.ru/a44alaed
OKHCJICHHE TOMOJIOTOB O€H3071a

31 Oco0EHHOCTH XUMUYECKUX bubnuoteka [JOK

CBOWCTB CTHpOJIa

https://m.edsoo.ru/d5018a54
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32

Pemenne pacuy€THbIX 3a1a4 HA
OIIpEEIICHUE MOJIECKYJIIPHOU
(bopMyJIbl OPraHNYECcCKOro
BELIECTBA

bu6nuoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoObI mostyueHust u
NPUMCHEHHE apECHOB

bu6nuoreka [IOK
https://m.edsoo.ru/6f717d09

34

35

36

['enernueckas CBsA3b MEXKIY
Pa3IMYHBIMU KJIACCAaMU
YIJIEBOAOPOJOB

Pacué€rsl 10 ypaBHEHUAM
XUMHYECKUX PEaKIUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHW 110 TEME

[Ipuponnsriii ra3. [lomyTHbie
He(TSAHBIE ra3bl

37

KameHnHbIi1 yrosps 1 IpoTyKThI
€ro nepepadoTKu

bubmmoreka [IOK
https://m.eds00.ru/69b3398b

38

39

40

Hed1b 1 ciocoOsl e€
nepepadotku. [Ipumenenue
MIPOJIYKTOB TIepepadOTKU
HetH

I'enetnyeckas CBS3b MEKAY
Pa3TUYHBIMH KJIaccaMu
YIII€BOJOPOIOB
["anoreHonpou3BoIHBIE
YTJIEBOIOPOIOB: SJIEKTPOHHOE
CTPOEHUE; pEaKIH 3aMeIIeHUs
rajoreHa

bu6nuoreka [IOK
https://m.edsoo.ru/21f9de78

but6mmoreka [IOK
https://m.edsoo.ru/82b4d759



https://m.edsoo.ru/53461a2c
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JeiicTBue menouei Ha

raJIOTCHIIPOU3BOIHBIC.

41 BsaumoneiictBue
JUTAIOTCHAIKAHOB C MarHUEM
Y IUHKOM
Cucremaru3anus U 0000IICHUE

42 3HAaHUH 10 pa3aen bubmorexa [IOK
; Pasasly https://m.eds00.ru/20689722

YrieBoaopoib

43 KonTponbhas padota no teme bubnuoreka [JOK
"VrneBomopoasr" https://m.eds00.ru/95¢9e298
[IpenenbHBIC OTHOATOMHBIE
CIIUPTBI: TOMOJIOTHUCCKHUH PSIJI,
o6masa ¢hopMyiaa, CTpOCHHUE

44 MOJICK (}1) Enge n;p bubmorexa LOK

Y pHd, https://m.edsoo.ru/df04c5cd
HOMCHKJIATYpa,
kiaccudukanus, puznyeckue
CBOICTBa
XUMHYECKHE CBONCTRA
45 MpeIeTLHBIX OJTHOATOMHBIX bubmorexa HOK
ped A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoObl nostyueHust u
46 MPUMEHEHHE OJHOATOMHBIX bubmorexa LOK
P A https://m.eds00.ru/484100000000000
CIIUPTOB
[IpocTeie a¢upsr:

47 HOMEHKJIATypa U U30Mepus, bubmuoreka [JOK
0COOCHHOCTH (PU3UYECKUX U https://m.edsoo.ru/c2c788b2
XUMHUYECKUX CBOWCTB

48 MHOroaroMHsbI€ CIIUPTHI: bu6muoreka [JOK

OTUJICHTJIMKOJIb U TTIMIECPHH,

https://m.edsoo.ru/ee4d84aa
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X QU3NYECKUE U XUMUICCKUE
CBOICTBa

CriocoObI mosryueHust u

bu6nmoreka [IOK

49
HPHMEHEHIE MHOTOATOMIBIX https://m.eds00.ru/d12e567d
CIIUPTOB
@DeHOoII: CTPOCHUE MOJIEKYJIbI,

50 (hu3uvecKre CBONCTBA bubmorexa LHOK

' https://m.edsoo.ru/2ce726f8
TokcuuHocTh Gerona
bubmuorexa [JOK
51 X i
MMIHCCKHE CBOHCTBA herora https://m.edsoo.ru/037ca5f9

52 CriocoObl nostyueHus u bubnuoreka [JOK
npuMeHeHnue penoma https://m.edsoo.ru/c77ddf4c
[IpaxTuueckas padora Ne 2.

53 Pemenue skcnepuMeHTaIbHBIX bubnuotexa [HOK
3aga4 no teme "CrnupThl U https://m.edsoo.ru/fd0ced09
benomnsr"

54 Cucremaru3zanus u 00001ICHIE bubmuotexa [JOK
3HaHUH 1O TeMe https://m.edso0.ru/1810ch9b
AJbAETUAB U KETOHBI:

JJIEKTPOHHOE CTPOCHHE
KapOOHUJIbHON TPYTIIbI; bubnuoreka [JOK

55
TOMOJIOTUYECKHE PSIBI, 001IIast https://m.edsoo.ru/b139beaa
dhopmyna, uzomepus u
HOMEHKJIaTypa
AJBIETUABI U KETOHBI:

. bubmmorexa [JOK

56 (u3HYecKre CBOWCTBA;

peaKury MPUCOCTUHEHUS

https://m.edsoo.ru/c887425c
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Peakuuu okucineHus u

57 Ka4ueCTBCHHBIC PEAKIINH bubmmorexa [JOK
https://m.edsoo.ru/a393baad
aJIbJIETUJIOB U KETOHOB
58 CriocoOsI moTyueHust bubnmnoreka HOK
aNbJETUI0B U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE NpEICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnmnoreka HOK
OCOOCHHOCTH CTPOCHHS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
W3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, HX bubmorexa LHOK
o7 https://m.eds00.ru/700cc87b
(busnueckue cBoicTBa
XuMUYecKue CBOMCTBA
61 MPEACIIbHBIX OJTHOOCHOBHBIX bubmorexa LOK
https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHUCIOT
Oco0eHHOCTH CBOWCTB
62 MYypaBbUHOMN KUCJIOTHI. bubnmnorexka HOK
MHuoroo6pasue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCIIOT
Oco0eHHOCTH CBOWCTB:
HENpeIeTbHBIX H
apoMaTHYeCKUX KapOOHOBBIX,
63 JTUKapOOHOBBIX, bubnmorexa [IOK
https://m.eds00.ru/83a08773
THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNN BHICIIUX
KapOOHOBBIX KHUCIOT
64 [TonsATHE O IPOM3BOIHBIX bu6muoreka [JOK

Kap6OHOBBIX KHUCJIOT

https://m.edsoo.ru/0d162d9d
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CriocoObI mosryueHust u

65 MpUMEHEHHE KapOOHOBBIX bubmmorexa [JOK
P P https://m.eds00.ru/7c065¢9d
KHUCJIOT
CrnoxHble 3¢upsL:
TOMOJIOTHUYECKUUN PsiJI, 00IIIast bubnmoreka [JOK
66
dbopMmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOU3nIEeCKre U XUMHUYECKHUE bubmuorexa [JOK
CBO¥CTBa A(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€tHeix 3a1a4: o
YPaBHEHHUIO XUMHYECKON
68 peaKkIu, Ha OIpeieliCHHe
MOJICKYJISIPHOH (OPMYJTBI
OpPraHUYECKOTO BEIIECTBA
[IpakTuueckas padorta Ne 3.
69 Pemrenue skcnepuMeHTaIbHBIX bubnmnoreka [JOK
3ajau no Teme "KapOoHoBbIe https://m.eds00.ru/486671fb
KUCIOTHI. CoXKHbIE 3PupbI"
XKupsl: ctpoenue, puznueckue
70 u XII/:MI/I‘ICSKI/IG CBO(ITII)CTBa brbmmorexa LTOK
https://m.edsoo.ru/a19c5b98
(Tuaponus)
Oco0eHHOCTH CBOMCTB KUPOB,
71 COZEPIKALIMX OCTATKU bubmuotexa [JOK
HENPEIEIIbHBIX KUPHBIX https://m.eds00.ru/b0331922
KkucnoT. JKupsl B mpupoie
MpbL1a Kak COJIA BBICIIIAX
but6mmoreka [IOK
72 KapOOHOBBIX KHCIIOT, UX

Morolee aericteue. Ilonsatue o

https://m.eds00.ru/3c566565
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CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eneTnueckas cBsI3b
YIJIEBOAOPOJOB U

73 KHUCJIOPOJICOACPKALTUX
OpraHUYECKUX BELIECTB

74 Pacuétel mo ypaBHEHUSIM
XUMHYECKUX PEAKIUI
Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK

75 .
3HAaHUH 10 TEME https://m.edsoo.ru/f8eaf2eb
OOm1ast xapaKTEepUCTHKA

76 YIIIEBOJOB U KIIACCH(HUKAIIHS bubnnorexka HOK
yIJA€BOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MO CaXapH/Ibl )

Monocaxapuibl: GU3UUECKUE
77 CBOICTBa If H):xofﬂeﬂne B bubnnorexa LIOK
https://m.edsoo.ru/b4bdda2d
MpUpoJie
[IpuMeHeHue IIII0KO3bI, €€

78 3HA4YCHUE B bubmuorexa [JOK
JKU3HEEATEIHLHOCTH https://m.edsoo.ru/5e61122d
opraHusma
Jlucaxapuabl: caxaposa,

79 MaJbT03a 1 JIaKT03a. bu6nuoreka [IOK
Haxoxnenue B mpupoe u https://m.edsoo.ru/eb0384e7
MIPUMEHEHHE TUCAXapHJIOB

80 [Tonucaxapuael: CTpoeHUE bu6muoreka [JOK

MaKpOMOJIeKyJ1, (hu3nyeckue u

https://m.edsoo0.ru/72a04508



https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508

XUMHUYECKHE CBOMCTBA,
MIPUMEHCHHE

[TonsaTne 06 NUCKYCCTBEHHBIX

bu6nmoreka [IOK

81
BOJIOKHAX https://m.edso0.ru/6216e766
Pemenue pacueTHbIX 337124 HA
82 OmpeAesIeHUE JOJIM BbIX0/1a bubnmnoreka HOK
MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECCKH BO3MOIKHOTO
Cucremaru3anus u 0000IICHIE bu6mmoreka [IOK
83 .
3HaHUU 1O pa3zeny https://m.edsoo0.ru/08d4364c
KonTponbhas padota no teme
84 "Kucnopoacoaepxamue bubmorexa LHOK
P P " https://m.eds00.ru/42c6678e
OpraHUYECKUE COCTMHCHUS
AMUHBI: K1accuduKarms,
CTPOEHHE MOJIEKYII, 0OIIas
85 (1)(? MyJia I/IBOMeyI/IS[ bubmmorexa [JOK
pMy-Ia, pHd, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pU3NYECKue
CBOICTBa
86 XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
anudaTuyecKux aMMHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHIIIMHA,
87 0COOEHHOCTH XMMHYECKUX bubmorexa LOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoObI TTOTYYCHHS U
88 IIPUMEHEHNE a}J]IqI/I(I)aTI/I‘{eCKI/IX bubnuorexa LHOK
p https://m.edso0.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTHI: but6mmoreka [IOK

HOMCHKIJIaTypa U U30MCpPHUs,

https://m.edsoo.ru/d1773e80
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¢du3nyeckue CBONCTBA.
OtnenbHbBIE IPEACTABUTEINH 0L
AMHUHOKHCIIOT

XUMHUYECKUE CBOUCTBA
AMHUHOKHCIIOT, UX

90 OHOJIOTHYECKOE 3HAUCHUE Bubmrorexa ITOK
https://m.edsoo.ru/77df705a
amuHokuciior. Cuures u
THUAPOITU3 TSN TUIOB
01 benku xak npupoaHsie bubnuoreka [JOK
MTOJIMMEPBI; CTPYKTYPBI OSIIKOB https://m.eds00.ru/429¢9899
bubmuorexa [JOK
92 X €CKHe CBOMCTBA OEIKO
HMITACCIAE CBOUCTE OB https://m.edsoo.ru/6237306d
A3zoTcoaep:kaiue
TeTePOIMKITHYECKUC
93 coenuaennsa. HykiienHoBbie Bubmaorexa ITOK
g P YR https://m.edsoo.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Ounosornueckas pojib
[IpakTuueckas padorta Ne 4.
Pemenue skcriepuMeHTATEHBIX
9 3a/1a4 110 TeMe bubmorexa HOK
" ! https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxaime
OpraHu4ecKue coeAuHeHus"
[TpakTuueckas padora Ne 5.
95 Pemenue skciepuMeHTATBHBIX bubnmoreka [JOK
3aja4 no treMe "Pacro3HaBanne https://m.edsoo.ru/bde3fdf6
OpPraHUYECKHUX COECTMHEHMM"
KonTponbHas pabota mo Teme
" bubmuorexa [JOK
96 A3oTcoiepKaniue

OpraHUYecKHue CoeaMHEHUs"

https://m.edsoo.ru/ce561bc7
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OCHOBHBIE TTOHSITUS XUMHHU
BBICOKOMOJICKYJISAPHBIX

97 COEIMHEHUN U METOIbI UX 1 buGnnorexa LIOK
https://m.edsoo.ru/7aa63ebd
CUHTE3a —IOJMMepU3alus u
MOJINKOHICHCALIUS

98 IInacTmaccel. YTunuzanus u 1 bu6nuoreka [IOK
nepepaboTKa MIacTuKa https://m.eds00.ru/82242e0f
DnacToMepbl: HaTypaJlbHbII

99 CI/IHTeTquPCKHe Kany:IyKI/I 1 bubmmorexa LIOK

https://m.eds00.ru/246103ec
Pe3una
Bonokna: HaTypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [JOK
cuHTernyeckue. [lonumepsr https://m.eds00.ru/5963a601
CHEHaIbHOTO Ha3HAUYEHUS
[IpakTuueckas padorta Ne 6.

101 Pemenne skcriepuMeHTaIbHBIX 1 bubmuoreka [JOK
3aga4 no treMe "Pacmo3HaBanue https://m.edsoo.ru/3aebd77a
1acTMacc ¥ BOJIOKOH"

O06o011eHne U cucTeMaTU3aIus

102 U3Y4EHHOI0 MaTepuania 1o 1 bubmuoreka [JOK
TeMe "BbICOKOMOTIEKYIIIpHBIE https://m.edsoo.ru/6a22ble8
coequHeHus"

OBUIEE KOJIMYECTBO YACOB 102

I10 ITPOIT'PAMME
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuuyeckue A op
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bubmuorexa [JOK
XuMu4yeckui sneMeHT. M30Tomnbl https://m.edsoo.ru/59c112ee
5 CrtpoeHue 3J1eKTPOHHBIX 000JI04EK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 bubnuoreka [IOK
3JIEMEHTOB (S-, p-, d-, f-a51eMeHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnoreka [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DIIeKTPOHHBIE KOH(DUTYPALIUU
5 aTOMOI]: BHCMGHTOBCI; OZEOBHOM u 1 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnunorexa [JOK
DNeKTPOOTPULIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
7 XUMHYECKUX 31eMeHToB J[. U 1 bubmorexa HOK
o . https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
8 XUMHUYECKUX IJIEMEHTOB U 1 bubmorexa HOK
https://m.edsoo.ru/f8468927
00pa3zyeMbIX UMH MPOCTHIX U
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CJIOKHBIX BCUICCTB 110 I'pynIiaM 1
nepuoaam

Cucremaruzanus u 00001IeHue

bu6mmoreka [IOK

9
3HAHUM 110 TEME https://m.edso0.ru/8fad2942
Bunn xuMuueckou CBA3H.
MexaHu3Mbl 00pa3oBaHUs
10 KOBAJIEHTHOM CBs13U. BomopogHas Bubmorexa ITOK
' P https://m.edso00.ru/5a8072af
CBA3b. MeXMOJIEKYIIsIpHBIE
B3aMMO/ICHCTBUS
BanieHTHOCTB 1 BaJICHTHBIC
1 BO3MOXHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C https://m.edsoo.ru/3d2ca093
UX TEOMETPUUYECKUM CTPOCHHEM
[IpencraBiaeHUss 0 KOMIUIEKCHBIX
12 COEIMHEHUSAX: COCTAB U bubnmorexa LOK
' https://m.edso00.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoneKkyasspHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHUs. THIbl bubnnorexka [JOK
KPUCTAJNINYECKUX PELIETOK U https://m.eds00.ru/e167635b
CBOICTBA BEIIIECTB
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
14 IIpencraBienne 0 KOJUIOUIHEIX bubmmorexa LHOK
p https://m.edsoo.ru/da2c70e4
pacTBopax
HctrunHBIC paCTBOPHI: HACKHIIIICHHBIS
15 W HEHACHIIIIEHHEBIE, PACTBOPUMOCTD bubnnorexa [IOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnmoreka [JOK

pacTBOpOB

https://m.edso0.ru/328e653a
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Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA

bubmuoreka [JOK

17
pacTBOpEHHOTO BeliecTBa, https://m.edsoo.ru/785e0ab4
"MoJiipHas KOHIleHTpanus"

18 Knaccu¢ukanus 1 HOMEHKIaTypa bubmumoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/bf9e108d
CucreMaru3anus 1 0000IIeHIE bubmuorexa [JOK

19 .
3HAHUM 10 TEME https://m.edsoo.ru/8d2c6a3a
KontposbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii

20 3akoH u [lepuoauyeckas cucreMa bubnnoreka [JOK
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/70a60aa4
Menneneesa", "CtpoeHue BeiecTna.

Mmuoroo6pasue BemecTs"
Kiaccudukanms XuMuaeckux
peaKunii B HEOPTraHUYECKOU U

21 OpraHUYeCcKON XUMHH. 3aKOH bubnmnorexa [JOK
COXpAHEHUS MacChl BEIECTB; 3aKOH https://m.edso00.ru/6335cdd2
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU
MIPU XUMUYECKHIX PEAKITUSIX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 eakuii. TepMOXUMHUYECKUE bubmorexa [IOK
P - P https://m.edsoo.ru/d1db86da
ypaBHEHUS
Brruncnenus no ypaBHEeHUSIM

23 XUMHYECKHUX PEAKIUN U bubmmorexa [TOK

P https://m.eds00.ru/87b13954
TEPMOXUMHUYECKIM YPaBHEHHSIM
CKOpOCTh XMMHYECKOU peaKIinu, eé
24 3aBUCUMOCTD OT Pa3JIMYHBIX

¢dakropoB. Katanus u karaau3aTopbl
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I'omoreHnnsie u TCTCPOTCHHLBIC

25
peakuuu
[IpakTuyeckas padora Ne 1 o Teme
26 "BiusiHue pa3nuvHbIX (GaKTOpPOB Ha bubmmorexa LHOK
p . p " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMHUYECKOU PEaKITUU
97 OO6parumbie 1 HEOOpATUMBIS bubnnoreka [HOK
peakuuu. XuMHUYECKOE paBHOBECUE https://m.eds00.ru/30952f9b
[IpakTuueckas padora Ne 2 o Teme
08 "BrnusiHue pa3nuyHbIx GaKTOpOB Ha bubnuorexa [JOK
MOJI0KEHUE XUMHUYECKOTO https://m.edsoo.ru/3bf34el7
paBHOBecHus"
DNEKTPOIUTHYECKAS UCCOIUAITHS.
29 CI/IHLE:,Ie 1 ci1a0bble JIEKTPOTUTHI bubmorexa LHOK
P ' https://m.eds00.ru/5f766bdf
Crenens Auccoanuu
HNonnoe npoussenenue Boabl. Cpena
30 BOJIHBIX .’ECTBO (I)IB Bono Ho HI)III;I " bubmmorexa [JOK
g P POB. DOROPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneil. Peakuuu,
31 1} (I)[fexafo ue B aCTBz)l ax bubmmorexa [JOK
P . P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTruyeckas pabora Ne 3 o Teme
32 "XUMHUECKUE PEAKIIUU B PACTBOPAX bubmmorexa [JOK
P 1 P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxxHeilue oKUCIUTENN U bubmmorexa [OK
peaKttn. https://m.eds00.ru/56226060
BOCCTaHOBUTEIH
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bubnnorexa [JOK

HWOHHOTO) OanaHca

https://m.edsoo.ru/fb691387
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35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnmoreka [JOK
BCIIIECTB https://m.edso0.ru/93fb97d2

36 Pemenne 3a1a4 pa3iMyHbIX THIIOB buGnnorexa [IOK

p https://m.eds00.ru/5a859d16

37 Pemrenne 3ama4 pa3InyHbIX THIIOB bubmorexa HOK

AT p https://m.edsoo.ru/5afa265d
Cucremarusamnus 1 00001IeH1E
38 3HAHUH 110 TeMe "XUMHYECKUE bubnnorexa LIOK
| https://m.edsoo.ru/c161eb85
peakuuu

39 KonTponbhas padota no teme bubnuoreka [IOK
"Xumunyeckue peakuuu" https://m.edso00.ru/a8a0a930
ITonoxeHre HEMETAIUIOB B
[Teproauyeckoii cucteme

40 XUMHUYECKUX dieMeHToR /1. M. bubmuorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpOGHI/ISI X aTOMOB. (DI/I?:I/I‘-IGCKI/IG
CBOMCTBA HEMETAIIOB
ANOTponus HEMETaIOB (Ha

41 npuMepe Kuciaopoaa, cepsl, pochopa bubmmorexa LIOK

pHMEp PO, CEPEL, p https://m.edsoo.ru/ef92c91c
U yTIeposa)

42 Bonopona: nonydyenue, pusndeckue u bubnnorexka [JOK
XUMHUYECKHE CBOMCTBA. ['napuabl https://m.edsoo.ru/0aa8f613
["anoreHsl: HAXOXIEHHE B IPUPOJIE,

43 CTIOCOOBI OTYYCHUS, PU3UIECKUE H bubmmorexa [OK

i L https://m.edso00.ru/4e223795
XUMHAYECKHE CBOMCTBA
lNanorenoBonopoasl. Baxxnenmue
bu6mmoreka [JOK
44 KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI

TraJIOrCHOB

https://m.edsoo.ru/6b3255e6
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JlabopaTopHble 1 IPOMBIIIIICHHBIC
CIIOCOOBI MOJTYYEHHSI FaJIOT€HOB.

bubmuoreka [JOK

45
[IpumeHeHne rajoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[Tpaktuyeckas padora Ne 4. Pemenue
46 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [IOK
" P | https://m.edsoo.ru/8b26fecd
I'amorensl
Kucnopon: nabopatopusie u
IIPOMBIIIIJIEHHBIE CIIOCOObI
47 MOJTy4YeHHUsI, PU3NICCKUE U bubmmorexa LOK
7 ’ . https://m.edsoo.ru/c8abc36a
XHMUYECKHe cBoKMcTBa. O30H.
[IpuMeHEeHHEe KHCI0pOo/ia U 030Ha
bu6mmoreka [IOK
48 0)
KCHABL I TIEpOKCHIRT https://m.edso0.ru/5¢8816a0
49 Perienne 3aga4 pa3IMyHbIX TUIIOB bubmorexa HOK
atp https://m.edso0.ru/2b6d8b4b
Cepa: Hax0KIE€HUE B IPUPOJIE,
50 CH(I;)CO6BI MOJIyYEHUs (;I/ISI:/I‘IGCKI/IC u bubnuorexa LIOK
YACTI, https://m.edsoo.ru/46afae16
XHMHYECKHE CBOMCTBA
bu6mmorexa [IOK
51 CepoBoaopo, ¢
POBOZIOPOIL, CY b GHEL! https://m.edso0.ru/7¢c875999
Kucnopoxaconepkamimue coe JHHEHUS
52 cepul gCO6€HHF())CTI/I CBOMCTB CEPHOM bubmorexa HOK
PEL. P https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTnueckas padbora Ne 5. Pemenue
53 SKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LOK
" P . f,l https://m.edsoo.ru/0afb05e4
Cepa u e€ coemuHEeHUs
54 A30T: HaX0XJACHUE B IPUPOJIE, bubnmnoreka [JOK

CITIOCOOBI MOJIy4YCHH, (I)I/I3I/I‘-IeCKI/IC n

https://m.edsoo.ru/badd2255
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XHUMHYECKHE CBOMCTBA. AMMHUAK,
HUTPHUIBI

Kucnopozconepxaniue coeTuHeHUS

bu6mmoreka [IOK

55 . Ocob i
asota UCO CHHOCTH CBOHCTS https://m.edsoo.ru/e2965afe
a30THOU KHUCIIOTHI

56 [Ipumenenue azora u ero bubnnoreka [HOK
COCTMHEHUI. A30THBIC YA0OpEHUS https://m.edsoo.ru/129f5059
dochop: HaxXOXKIEHHUE B IPUPOJIE,

57 CocoObl NOTy4YeHUs, PU3NUECKUE U bubnnorexa [HOK
XUMHUYecKue cBoricTBa. Dochuibl u https://m.edsoo.ru/9a6b43ec
dbochun
Oxcuasl docdopa,

58 dhocho c((i)) eq;KaI: ne kuciotel. Conu bubmmorexa LOK

pEOREpAET ' https://m.eds00.ru/c7a2d429
(hochopHOIt KUCTOTHI

59 [Tpumenenne dhocdopa u ero bubnnoreka [JOK
coenunennii. Dochopusie ynoopeHus https://m.edso0.ru/a218070a
ITpakTryeckas pabora Ne 6. Pemenue

bu6mmoreka [JOK
60 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
https://m.edso00.ru/8175ac3f
"A30T 1 gocop u ux coenuHeHus"
VYrnepos: HaxoXJIeHUE B IPUPOJIE,

61 AJIOTPONHbBIE MOAU(UKALINY; bubnnoreka [JOK
¢bu3nyeckre 1 XMMHUYECKHE CBOMCTBA, https://m.edsoo.ru/leb19f9e
MIPUMEHEHUE
Oxkcup yraepoaa(ll), oxcu

62 ne I([)yel;(l\I/)) . (OJ'I)BHaSI KiCﬂOTa u bubmmorexa [OK
Y POl e https://m.edsoo.ru/dba58adf
e€ conu

b K

63 Pemenwne 3a1a4 pa3nuyHbIX TUIIOB nommorexa O

https://m.eds00.ru/6029b609
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Kpemuuii: Hax0KI€HUE B IPUPOJIE,

64 CIocoOBI MoJydeHus, pu3nueckue u bubmmorexa [JOK
YHACHIA, https://m.eds00.ru/143558ab
XUMHUYECKHE CBOICTBA
65 Oxkcun kpemuusi(1V), kpemuueBas bubnunoreka [HOK
KHCJIOTa, CUJIMKATHI https://m.edso0.ru/3170e7b1
[IpuMeHeHne KpeMHHS U €TO bubnmoreka [JOK
66 coequHenuii. CTeKo, ero https://m.edso0.ru/393cdac0
MOJy4YE€HUE, BUJIBI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemenue 3amay pa3aMvHbBIX THIIOB bubmorexa HOK
AP https://m.edsoo.ru/b624f801
68 CucremaTu3anus 1 00001IeHNE bubnmnoreka [JOK
3HaHui o teme "Hemeraninr" https://m.edso0.ru/6e864db5
69 KonTponbhas padota no teme bubnnorexa [JOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIbHON bubnunoreka [JOK
paboThI, KOPPEKITUS OMINOOK https://m.edso00.ru/2b7e9510
[Tono>xeHue METaNIOB B
Ilepuonnueckoi cucreme
71 XAMUYECKHUX DJIEMEHTOB. bu6mmoreka [JOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
O6mue dpuznyeckue cBocTBa
72 MetasuioB. [IpuMeHeHne MeTanioB B bubmmorexa [TOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetasuioB. Kopposust bubnuorexa [JOK

METAJlJIOB

https://m.edsoo.ru/42b872e3
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bubmuorexa [JOK

74 Pemtenue 3amay pa3iiMuyHbIX TUIIOB
P https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUH P
75 HanpspkeHuii MetayuioB. OO0mue buGnnorexa [IOK
p ' https://m.edso0o.ru/94eb377a
CHOCOOBI OJTYyYEHUS] METALIOB
OO01mas xapakTepucTHKa METaJJIOB
|A-rpynnel [lepruoauueckoii cuctemsl
XUMHUYECKHUX IeMeHTOB. Hatpuii u bubnmoreka [JOK
76 .
Kaluii: mony4yeHue, pusndeckue u https://m.edsoo.ru/e12c26b3
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN
OO01mmas xapakTepucTHKa METaNIOB
[lA-rpynmst [lepuoanueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
77 Maruuii 1 KaJIbLIUNA: [IOJIYYEHUE Bubmorexa ITOK
$ oIy N https://m.edsoo.ru/7c3e49c0
(u3nyecKre U XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE TTPOCTHIX BEIMIECTB U X
COEMHEHHI
78 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/c74bfae9
AnroMuHU: nony4yeHue, Gpusnueckue
79 Y XMMUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.eds00.ru/0e79b266
MIPUMEHEHUE
AMpoTepHbIe CBOMCTBA OKCHIA U
80 TUJPOKCH]IA ATFOMUHHS, bu6mmorexa [IOK
TUAPOKCOKOMILUIEKCHI aTFOMHUHMS, UX https://m.edso00.ru/5d12d318
MIPUMEHEHUE
81 Pemenwue 3a1a4 pa3TuIHBIX THIIOB
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[TpakTuyeckas padora Ne 7. Pemenue

bubmuoreka [JOK

82 AKCIICPUMEHTAIIbHBIX 33724 110 TEME
ORETIED A0 https://m.edso0.ru/27adaf43
Mertasibl TJIaBHBIX TTOATPYIII
OO01mas xapakTeprcTHKa METaJJIOB
83 no6ouHbIX noarpynn (b-rpymm) bubnmoreka [JOK
[Tepuonnueckoit cucTemsl https://m.eds00.ru/610d7431
XUMHUYECKUX AJIEMEHTOB
DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA
84 XpOMa U €ro COeIMHEHNN, UX bubmmorexa [IOK
p ’ https://m.eds00.ru/9911bef3
MIPUMCHCHUE
Baxneiimme coeiMHEHUST MapTaHIia.
85 [TepmanranaT Kaaus, €ro bubmorexa HOK
p ) https://m.eds00.ru/039d69c8
OKHCIIMTEIIbHBIC CBOHCTBA
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
86 JKele3a M €ro COSAUHCHUM. bubmuorexa [JOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.ru/1b7f8741
xKenesa
dusnyeckre 1 XUMHUIECKHE CBOMCTBA
87 MeIU U €€ COeqUHEHUI, NX bubmorexa [TOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnvecKkue U XUMHUYECKUE CBOMCTBA
88 IIMHKA U €T0 COeTUHEHNM, NX bu6mmoreka [IOK
IIpUMEHEHUeE. | UIPOKCOKOMITIEKCHI https://m.edsoo.ru/b1f2beal
IIMHKA
[IpakTnueckas padbora Ne 8. Pemenue
bu6mmorexa [IOK
89 IKCIIEPUMEHTAILHBIX 337124 110 TeMe
" " https://m.edsoo.ru/a6e352ea
MerTaibl TOOOYHBIX MOATPYIIIT
bu6mmoreka [JOK
90 Pemrenue 3aa4 pa3imIHBIX THITOB

https://m.edsoo.ru/a8b83d83
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O0001IeHYE ¥ CUCTEMATU3 AU

91 M3Y4YEHHOI0 MaTepuaa 1o TeMe bubmmorexa LIOK
HEYHCHHOTO MATep https://m.eds00.ru/e91fe975
Merannbl
92 KonrponsHas pabora o teme bubnuoreka [IOK
"Meramisr" https://m.edso0.ru/83f63ea3
AHanu3 pe3yabTaToB KOHTPOJIBHON bubnnoreka [HOK
93
paboTHI, KOPPEKITUS OMHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUN
94 YCTOMYMBOIO Pa3BUTUS bubnnorexa [HOK
yenoBeuecTBa. [loHATHE 0 HAYUHBIX https://m.edso00.ru/080fe1f0
METOJIaX UCCIIeI0BAaHUS BEIIECTB
Hayunbie npuHIUITBEI OpraHU3aluu
95 XUMHUYECKOTO IPOU3BOICTBA. bubnuorexa [JOK
[TpombInIeHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIyYEHUs] BaXKHEHUIIINX BEILIECTB
XHUMUYECKOE 3arpsi3HEHUE
96 OKpY’KaroIien Cpebl H ero bubmmorexa [OK
26 P https://m.eds00.ru/9f11bf51
MOCJIE/ICTBUS
97 XuUMHS ¥ 37J0pOBbE YEJIOBEKaA. bubnmnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edso00.ru/a6552721
Xumus nuiy. Poias Xxumuu B
98 o0ecrnevyeHny MUIIeBOn bubmmorexa [JOK
B https://m.edsoo.ru/1f7b5bd2
6e30macHOCTH
99 Kocmernueckue u napromepHbie bubnnoreka [JOK
cpeacTta. beiTtoBas xumus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTEIBCTBE.
. bubmuorexa [JOK
100 Baxmweiimme cTpouTenbHbIE U

KOHCTPYKIMOHHBIC MaTCPHAJIbI

https://m.edso00.ru/61e69003
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XUMUS B CEJILCKOM XO35MCTBE.

101 Oprannueckue ¥ MUHEPAJIbHbBIC 1 ng:;;?::;igﬁ;: 4395874
ynoOpeHus
102 Cucremaru3anus U 0000IICHUE 1 bubmuorexa [JOK
3HaHUH 110 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 102

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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






