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HOACHUTEJBHASA 3AIINCKA

Pabouast mporpaMma 1o XuMuu Ha YpOBHE CPEHEr0 0011ero 00pa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIero
oOpazoBanus(DOII COO0), IPEACTABICHHBIX B denepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapte COO, ¢ yuérom Konneniuu
npernojiaBaHusi  yd4eOHOro  mpeaMera «XuUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yIommx OCHOBHEIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanusi B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXKHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 xiaccos.
N3yuenune mnpenmMera, peanuzyeMoe B YCIOBUSX Ju(DPEpeHIIMPOBAHHOTO,
npouibHOrO 00y4YeHUsl, MPHU3BAHO O0OECHEUUTh OO0IIEO0PA30OBATEIBHYIO H
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
JUIsT  TIPOJIOJDKEHHS  OOy4eHHsT B OpraHuzalusX MNpodecCHOHaIbLHOTO
oOpa3oBaHMsl, B KOTOPBIX XUMHS SBISETCS OJHOM W3 NPUOPUTETHBIX
JTVCLUUTLINH.

B mporpamme mo XuMuM Ha3HAYE€HHE MpeaMeTa «XUMHSD TOIy4aeT
NoJpOOHYI0 HHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIeH, COIepKaHuUsl,
pe3ynbTaToOB OOYYEHHS W TPEOOBAHHI K YPOBHIO MOJTOTOBKH BBHIITYCKHUKOB.
CBUIETENHCTBOM TOMY SIBIISIFOTCS CIEAYIOUIUE BBIMOJHIEMbIE TPOTPAMMON IO
XUMUU QYHKIIUH:

e  HMHPOPMAIMOHHO-METOINYECKAs, peaan3alus KOTOPOl oOecreynBaeT
MOJIYYCHHE TPEJCTABICHUS O IEJSIX, COACp)KAaHUU, OOIIeH cTpaTeruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUS OOYYAIOUIUXCS CpEICTBAMU
IIpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TpOoduIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas npeaycMaTpuBaeT
ONpEeNIeJICHUE: MPHUHIUIIOB CTPYKTYPUPOBAHUS M MOCIIEIOBATEIBHOCTH
U3Yy4YeHHS] yueOHOTO MaTepuaia, KOJIMYEeCTBEHHBIX U KaU€CTBEHHBIX €0
XapaKTEPUCTHK; TTOJAXO0A0B K (OPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENIbHBIX JTOCTIXKCHHUM O0ydYaromuxcs B
paMKax WTOTOBOHM aTTecTan B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YUCHUST XUMUH:

e yCTaHABIWBAET MHBAPUAHTHOE MPEIMETHOE COJIEPKaHME, 0053aTeITbHOE
JUTST M3YYEeHHS B paMKaX OTACIbHBIX MpoQuiieid, mpeaycMaTpuBacT
pacrpeneneHue M CTPYKTYpUpPOBAHHME €ro Mo KjiaccaM, OCHOBHBIM
coJiepKaTeIbHBIM JIMHUSIM/pasiesiaM Kypca;

e J1aéT MPUMEPHOE pacCTIpe/IeICHHe Y4eOHOTO BPEMEHU, PEKOMEHIYEMOTO
JUISl UBYUYEHUSI OTJICTIbHBIX TEM;

e mpelyiaractT NPUMEPHYIO IOCIECI0BATENbHOCTh HM3YYCHHs y4eOHOro
Marepualia ¢ y4€ToM JIOTUKU MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEIMETHBIX CBSI3EH;



e JHAET METOAMYECKYK) HHTEPIPETALMIO ILEeJNed W 3a4ad M3Y4YCHMS
npeAMeTa Ha YINIYOJIEHHOM YpPOBHE C YYETOM COBPEMEHHBIX
OPUOPUTETOB B CHUCTEME  CpeaHero  oOlmiero  oOpa3oBaHMS,
COJICP)KATENbHON  XapaKTePUCTHKH  IUIAHUPYEMBIX  PEe3ylbTaToOB
OCBOEHHMSI OCHOBHOI 00Opa3oBaTENbHOW MPOrpamMMbl CPEAHETO OOLIETO
oOpa3oBaHusl (JUUHOCTHBIX, METAIPEIMETHBIX, MPEAMETHBIX), a TaKKe
C y4YETOM OCHOBHBIX BHJOB Y4YeOHO-TIO3HABATEIBHBIX JCHCTBUN
00y4aronIerocs o OCBOECHUIO COJAEPKAHUSI PEIMETA.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MPOrpaMMe MO XUMHUU MPETyCMOTpPEHa
MPEEeMCTBEHHOCTh C OOyYe€HHEM XHMMHHA Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus. 3a mpeneliaMd YCTAHOBJIECHHOW MPOrpaMMONl 10 XUMHUH
00si3aTenbHONM  (MHBAPHAHTHOM) COCTABIAIOMICH COAEpKaHUA  Y4eOHOTO
npenMera «XHUMHS» OCTAa&TCS BO3MOXKHOCTH BBIOOpa €ro BapHATUBHON
COCTABJISIIOLIEH, KOTOpas JOJDKHA ONpEHENsThCS B  COOTBETCTBHH  C
HaIlpaBJIECHUEM KOHKPETHOTO NpOoduiIss 00ydeHus.

B cootBerctBuM ¢ kKoHuentyanbHbIMH nonoxkeHusmu OI'OC COO o
Ha3HAYCHUH MPEAMETOB 0a30BOro M YriayOJIEHHOTO YpPOBHEH B CHUCTEME
nudpepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHET0 00Iero oopa3oBaHuUs
XUMHSI Ha YPOBHE YIIyOJEHHOTO W3y4YCHHUS HAMpaBICH Ha peaTu3alfio
MPEEMCTBEHHOCTH C TMOCIEAYIOIMMM JTaloM MOJyYeHUS XHUMHYECKOTO
oOpa3oBaHHsI B paMKaX HW3YYECHHUS CICHUANTBHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B  By3aX W OpraHM3alUsIX  CPeIHEero
npodecCHOHAIBHOTO 00pa3oBaHusl. B 3ToMl CBSI3M H3ydyeHUE NpeaMeTa
«XUMHS» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACIIUPEHUE U YTIIyOJIeHHe
TECOPETUYECKOW M TMPAKTUYECKOW TOJATOTOBKM OOYYarOIIMXCS, BBIOPABIINX
ompenenéHHplii  npoduas Oo0ydeHHs, B TOM YHCIE€ C TEepPCIEeKTUBON
MOCIIEAYIOMIETO TIOMYYeHUS] XWMHUYECKOTO 00pa3oBaHUsI B OpTraHU3AIMSIX
npodeccruonabHOro oOpazoBanus. Hapsiay ¢ atuMm, B cBete TpeboBanuii ®I'OC
COO x nmnaHUpyeMBIM pe3yibTaTaM OCBOEHUs PeaepalibHOM 00pa30BaTEIIbHOM
MpOrpaMMbI CpeHero o0IIero oOpa3oBaHMs W3YyYEeHHE MpeaMeTa «XHUMHSH)
OPHUEHTHPOBAHO Tak)Ke Ha peHIeHHe 3aJad BOCIHUTAHUS M COIHAIBHOTO
pa3BUTHS 0OydYarolmuxcsi, Ha (GOPMHUPOBAHUE Y HHUX OOIIEMHTEIIEKTYyalbHBIX
YMEHUH, YMEHUHN pallMOHAIU3alUA YYeOHOro Tpya U 0000IIEHHBIX CIOCOOOB
AESTeNbHOCTH, UMEIOITNX MEXIUCIUTUTMHAPHBIN, HAATIPEAMETHBIN XapakTep.

CocTraBnsOmUMHA  peaMeTa  «XUMHUS» Ha YpOBHE  YIUIyOJIEHHOTO
W3YYCHHUS SIBISIOTCS YriyOn€HHbie Kypchl — «Oprannueckas xumus» u «Oomas
W HeopraHuyeckas xumus». llpu ompeneneHun TOAXOAOB K OTOOpPY U
CTPYKTYpPHOUW OpraHu3alliy COJIEP’KaHUs ATHX KypCcOB B MPOrpaMMe MO XUMHUHU
3a ocHOBY mpuHATH TosnioxkeHuss GI'OC COO o pasznmuuusx 06a3oBOro u
yIIIyOJIEHHOTO YPOBHEW M3YUYCHHS IPEAMETA.

OcHoBy conepkaHusi kKypcoB «Opranuueckas xumus» u «OOmas u
HEOpPTaHWYECKass XUMH) COCTABISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUH U
YMEHUH, OTHOCSIIMNXCA K 0a30BOMY YPOBHIO M3y4YEHHUs NpeaMeTa. JTa cucrema
3HAHUI TOJIy4aeT ONpeleiEHHOE TEOPETHUYECKOE JOIMOJIHEHHUE, MO3BOJISIONIEE
OCO3HaHHO OCBOUTH CYILIECTBEHHO OOJbIIUi 00BEM (PAKTOIOrHYECKOTO
matepuana. Tak, Ha yriayOJE€HHOM YpOBHE H3Yy4YeHHUs MpeameTa obecreyeHa
BO3MOXKHOCTh 3HAYUTEILHOTO YyBENWYCHHs O0BbEMA 3HAHUH O XHUMHUYECKHUX
AJIEMEHTaX M CBOMCTBAX WX COCTUHEHHI Ha OCHOBE PACIIUPEHHS U yTITyOJICHUS
NPEICTABICHUN O CTPOSHUH BEIIECTBA, XUMUIECKOM CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsl peakKIMid, pPacCMaTPUBAEMBIX C TOYKH 3PEHHUS XUMHYECKON
KUHETUKM W TEepMOJAMHAMHUKU. M3yueHue MepuoarYecKoro 3akoHa W



[lepuoguueckoil  CUCTEMBbl  XUMHUYECKUX  DJJIEMEHTOB  0Oa3upyeTrcss  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKUX IMPEJCTABICHUAX O CTPOCHHHM aToMa.
XuMHYecKasi CBSI3b OOBSCHSACTCS C TOYKU 3PEHUS SHEPreTUYECKUX M3MEHEHHUN
npu €€ 00pa30BaHUU U PA3PYLIECHUU, & TAKKE C TOYKH 3PEHHS] MEXAHU3MOB €&
oOpazoBanus. HM3ydeHue THUIIOB peaKIHUil gomoiHseTcs (OPMUPOBAHUEM
MPEICTaBICHUM 00 3JIEKTPOXUMHUECKUX MPOIECcaxX U JIEKTPOJU3E PacIlsIaBOB
U pPAcCTBOPOB BEIIECTB. B Kypce OpraHM4ecKOd XUMHUU IPU PACCMOTPEHHUH
PEaKIMOHHON CIMOCOOHOCTH COEIMHEHUN ynenseTcss 0coboe BHHMAaHHE
BOIpocaM 00 »3JIEKTPOHHBIX 3(p(dexkTax, O B3aUMHOM BIMSHUU aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKiuil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpKAHUE KypCOB XUMUU
yrayOnEHHOTO YpPOBHS HM3y4YeHUsS sl KJIACCOB OMPEACIEHHOTO MPOQHIIL
(rmaBHBIM 00pa30M Ha WX CTPYKTYpPY M XapakTep JAONOJHEHHA K oOIiei
CUCTEME MPEIMETHBIX 3HAHMI) OKa3bIBAIOT BIUSHUE CMEXHBIE TPeAMETHI. TaK,
HalpuMep, B COAEPKAHUU TpeIMeTa I KIACCOB XUMHUKO-(DH3UYECKOTO
npoduiist 0oJbIIOE 3HAYEHUE OYAyT UMETh AJIEMEHTHI yUeOHOTO MaTepHualia Io
oOmei xumuu. [lpy u3ydeHMH mOpenaMeTra B JAHHOM cllydyae akLUEHT OyAeT
CIeJlaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMHUU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasi Teopusl (MOJIEKYJsIpHasi TEOpHUs B
(¢u3KKe), 3aKOHBl COXPAHEHHS] MAcCChl M DHEPIUH, 3aKOHBI TEPMOJUHAMUKH,
ANEKTPOJIN3a, MIPEACTABICHHS O CTPOCHUH BEILIECTB U JIPYTrOe€.

B 1O e Bpems B coOJepKaHUM MpeaMera g KIACCOB XUMHUKO-
OMOJIOTUYECKOT0 MPOPUIS OOJIBIINI YIETbHBIN BEC OyI€T UMETh OpraHnYecKast
xumus. B aToM ciiydae mpenocTaBisieTcss BO3MOXKHOCTh JJisi  OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKONW CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpPHUMEpPY, TaKUe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIUMHJbI, OEIKHU, YTIEBOAbl, HYKJIECUHOBBIE
KHUCJIOTHI U pyrue. IIpu 3ToM 3HaHUS O cocTaBe U CBOMCTBAX MpEICTAaBUTENEH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEILECTB CIY>KaT OCHOBOW ISl M3yYEHHS
CYILLHOCTH IpoLeccoB (POTOCUHTE3A, IbIXAHMS, TUILEBAPEHUS.

B muane ¢gopMupoBaHUS OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOCHHS
OOILIEHAayYHbIX METOJIOB MO3HAHUS W ONbITa NPAKTUYECKOIO TNPUMEHEHHUS
Hay4YHBIX 3HAHUM U3y4YeHUE MpeaMeTa «XuMus» Ha YriayOJIEHHOM YpOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3AX C YYEOHBIMH MPEIMETAMHU, BXOASIIUMHU B
COCTaB  MpeAMETHbIX  obOnacteld  «EcTecTBEHHO-HayudHblE  MPEAMETHDY,
«Maremartuka 1 nHpopmaTrKa» u «PyCcCKHil SI3bIK U JIUTEPATYPay.

[Ipy u3zydyeHun yueOHOro mpenmera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
Takke, KaK Ha YpOBHE OCHOBHOIO M cpeaHero oOiiero obOpa3oBaHus (Ha
0a30BOM  ypOBHE), 3ajJaueld  IEePBOCTECNICHHON  3HAYUMOCTH  SIBJISIETCS
dbopMupoBaHHE€ OCHOB HAayKM XHMHUHU KaKk o00JacTH  COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOW JESITEJbHOCTH YeJIOBeKa U OJHOr0 U3
KOMITOHEHTOB MUPOBOW KYJbTYphbl. Pemienue 3Tod 3amaun Ha yriayOJaEéHHOM
YPOBHE M3Yy4YE€HUs MpeAMETa MPEAIOoJIaracT peaqu3altio TaKuX 1eJIeH, Kak:

e (QopMupoBaHuEe MNpeACTaBICHUI: O MaTepUATLHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M T03HABAEMOCTU SIBICHUN MPHUPOABI, O MeCTe
XUMUU B CHCTEME €CTECTBEHHBIX HayK M €€ Benylel poiu B
o0ecreyeHnn YCTOMYMBOTO pa3BUTHUSL YEJIOBEYECTBA: B PEILICHUU
poOJieM PKOJOTUYECKOU, YPHEPTreTUUECKON 1 MUIIEBOM OE30MacHOCTH,
B Ppa3BUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpUaJIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B oOecrieyeHuun palMOHAIBHOTO
OPUPOJIONOIb30BaHU, B (POPMUPOBAHUM MHUPOBO33PEHUS M OO0IIEH



KyJIbTYyphl 4YEJIOBEKAa, a TaKKe OKOJOTUYECKH OOOCHOBAHHOTO
OTHOUIIEHHS K CBOEMY 3J0POBBIO U TPUPOAHOM CpELIE;

OCBOCHME CHCTEMbl 3HAHMUH, JIEKAIIMX B OCHOBE XHMMHUYECKOM
COCTAaBJISIOIICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpA:
GyHIaMEHTAIBHBIX TTOHATHH, 3aKOHOB M TEOPUNA XHUMHH, COBPEMEHHBIX
MPEJICTABICHUI O CTPOCHUM BEILIECTBA HA PA3HBIX YPOBHSIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIPHOM, O TE€PMOJUHAMHUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTECKAHUSI XUMUYECKUX PEAKIUH, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpPaX M JHUCHEPCHBIX CHCTEMax, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;
dbopmupoBaHre y  OOyYalOmMXCS  OCO3HAHHOTO  TOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUYECKUX 3HAHUUI NI OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, AJiI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HWMEIOIIMX  E€CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOIO pPEIICHHUS Mpo0JieM, CBSI3aHHBIX C XHUMHEH,
MPOTHO3UPOBAHHUS, AHAJIN3a W OIEHKH C TMO3UIMUN SKOJOTUYECKOU
0€30MMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOW C XHUMHWYECKHMM IPOU3BOJICTBOM,
WCIIOJIb30BaHUEM U MEPEepabOTKON BEIIECTB;

yriyOJieHue TpPeACTaBICHUA O Hay4dHbIX MeETOJaxX I[IO3HaHUS,
HEOOXOJIUMBIX JJIsl MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBACHEHUS XHMHUYECKHX SBJICHUN, HMMECIOIIUX MECTO B
MPUPOJIE, B MPAKTUYECKOU JAEATEIBHOCTH Y MOBCEIHEBHOW KU3HU.

B miaHe peanuzanuM MEpBOOYEPEIHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIMX
(yHKUMN ETOCTHON CHUCTEMBI CpEeIHEro o01ero o0pa3oBaHus MPU U3yYEHUU
npenMera  «XuMmus» Ha yriayOlnE€HHOM ypOBHE OCOOYH aKTyaJbHOCTb
IPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KaK:

BOCNHUTaHUE YOEKIEHHOCTU B TIO03HABAEMOCTH SIBJICHUM TPUPO/IBI,
YBOKEHHUS K TIPOIIECCY TBOpPYECTBA B 0OOJIACTH TEOPETUUYECKUX U
MIPUKJIAJIHBIX UCCIICIOBAHUIN B XUMUHU, (POPMUPOBAHUE MUPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBALMM K OOYYEHUIO U TMO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO M  CAaMOBOCIIMTAHMIO Ha  OCHOBE  YCBOEHUS
00111€4YeI0BEYECKUX LIEHHOCTEH;

pa3BUTHUE  MO3HABATEJILHBIX  HMHTEPECOB, HWHTEIUICKTYaJdbHBIX U
TBOPUECKUX CIOCOOHOCTEN 00yyaromuxcsi, (OpMHUpPOBAHUE Y HHUX
CO3HATEIBHOIO OTHOLIEHUS K CaMOOOpa30BaHUI0 M HENPEPHIBHOMY
0o0pa30BaHMIO KaK YCIOBHUIO YCHEIIHOW MNpPOPECCHOHAIBHOW U
00I1IeCTBEHHON JEeATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO ¥ TOTPEOHOCTH B 37J0POBOM 00pa3e KU3HU;

dbopMupoBaHrHEe YMEHUI W HABBIKOB Pa3yMHOTO MPHUPOIOINOIL30BaHUA,
pa3BUTHE  DKOJOTUYECKOM  KYJIbTYyphl, MPUOOPETEHHE  OIbITa
0OIIIECTBEHHO-IIOJIE3HON DKOJIOTHUECKOH IEATEILHOCTH.

OOmiee 4MCIIO 4YacoB, NPEAYCMOTPEHHBIX JUIS HW3YYCHUS XHUMHH Ha
yTIyOJICHHOM YPOBHE CpeIHero ol1iero oopasoBanusi, coctapisetr 204 4acos:
B 10 xmacce — 102 yaca (3 yaca B Hegento), B 11 kmacce — 102 yaca (3 gaca B
HEJIENIO).



COILEPKXAHUE OBYUYEHUASA
10 KITACC

OPT'TAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHMYeCKOM XMMMH.

[IpenmMer wu 3HayeHUWE OPraHWYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3ui OPraHUuYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE M BO30OYXKIEHHOE
COCTOsIHMs. BalleHTHbIE BO3MOXXHOCTH aToMa yIJepoaa. XHMMHUYECKasl CBS3b B
OpPraHMYECKUX COCNUWHEHUSX. Tumbl THOPUAM3AIMU AaTOMHBIX OpOHUTaIei
yriepoga. MexaHu3Mbl 00Opa3oBaHUs KOBAJIGHTHOW CBA3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI epeKphIBaHUS aTOMHBIX OpOuTaneil, 6- U -
cBa3u. OnuHapHasi, [BOMHAasA U TpoitHas cBsa3b. CrnocoObl pa3pbiBa CBs3EM B
MOJIEKYJIaX OpraHu4eckux BemecTB. IloHsTHe 0 CcBOOOAHOM pajuKane,
HyKJIeopuie u 3eKTpoduie.

Teopust crpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKTYyp€ MOJEKYJI. 3HAauy€HUE TEOPHH
CTPOCHHSI OPraHMYCCKHX COCAMHEHWH. MOJEKYIApHBIC H  CTPYKTYPHBIC
dopmynbl. CtpykTypHble (OpPMYJbl  pa3MYHBIX BUJOB: pa3BEPHYTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3oMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. OJEKTPOHHbIE A(M@PEKTHI B MOJEKYJIaX OpPraHUuYECKUX
COEIMHEHHUN (MHIYKTUBHBIA U ME30MEPHBIN 3 (PEKTHI).

[IpeacraBnenre o KiaccUPUKAUMKU OpraHUYECKUX BewecTB. [loHATHE O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucremarnueckass HoMeHkiaTypa opranudeckux coeguHeHuid (IUPAC) u
TPUBUAJIbHBIC HA3BAHUS OTACJIbHBIX MPEICTaBUTEIEH.

Ocob6enHocTy ¥ Ki1accuduKaiys opraHndeckux peakiuil. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKON XUMUHU.

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB UM WX MPEBPAILCHUN:
O3HAaKOMJIEHHME C 00pa3llaMu OpPraHMYECKMX BEIECTB M MaTepuajaMu Ha UX
OCHOBE, OMNBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IMPU HarpeBaHUU
(nnaBneHue, oOyrJIMBAaHUE W TOPEHUE), KOHCTPYUPOBAHUE MOJIECTEH MOJICKYJ
OpraHUYECKUX BEIIECTB.

YriaeBoaopoasil.

Anxanbl. ['oMonorudeckuii psij ankaHoB, oomas ¢popmysa, HOMEHKIATypa
1 M30MEpHL. DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKaHOB,
sp® -THOpUIN3ALMST ATOMHBIX OpOWTANCHi Yriaepoaa, G-CBs3b. dusnueckie
CBOMCTBA aJIKaHOB.

XVMMHUYECKHE CBOMCTBA aJIKaHOB: PEaKlMU 3aMELICHUs, HW30MEpHU3allHH,
JIErUIPUPOBAHMS, TUKIU3AIUHU, TMPOJIN3a, KpEeKUHra, ropenus. [IpeacraBnenue
0 MEXaHU3ME PeaKINil paIuKaIbHOIO 3aMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aJIKAHOB.

Huknoankanel. O6mas  Qopmyna, HOMEHKJIaTypa U  HM30MEpHs.
OcOOEHHOCTH CTPOGHHSI W XUMHUYECKHUX CBOMCTB MaiblX (IIMKJIOMPOIaH,
OUKIOOyTaH) W OOBIUHBIX (LMKJIOMEHTAH, ILMKJIOTEKCaH) IMKJIOAIKAHOB.
CnocoObl OJIy4eHHS U MPUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omosornueckuii  psij  ajlkeHOB, oOmas  dopmyna,
HOMEHKJIATypa. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI
AJIKEHOB, SP--TMOpUIM3alMsl aTOMHBIX OpOWTajiel yriepona, G- U T-CBA3M.
CrpykrypHas M reomerpuyeckas (uuc-TpaHc-) wuszomepusa. Puznueckue



CBOMCTBA aJKEHOB. XHMHMYECKHE CBOMCTBA: PEAKIMU IPUCOECIUHEHUS,
3aMEIICHHS B 0.-II0JI0KEHUE MIPU IBOMHOM CBS3H, MOJIUMEPU3ALNU U OKUCICHHUS.
IIpaBuno MapkoBHukoBa. KadecTBeHHbIE peakUMH Ha JABOMHYIO CBS3b.
CnocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

AnKaaueHsl. Krnaccudukanus AJIKaJMEHOB (comnpsikEHHBIE,
M30JIMPOBAHHBIC, KyMyauposarHvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB CONPSDKEHHBIX AUEHOB, 1,2- m 1,4-mpucoenuHeHue.
[Tonmumepu3arus conpsoKEHHBIX UeHOB. CrocoObl MOMyYeHUs U MPUMEHEHNE
AJIKaJJUEHOB.

Anxunbel.  ['omMonormveckuit  psig ankuHOB,  oOmias  Gopmyna,
HOMEHKJIaTypa M HU30MEpHUs. DJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ aJKWHOB, Sp-THOpUIM3allMs AaTOMHBIX oOpOuTaneil yriaeposja.
®u3NYECKUEe  CBOMCTBA  AJNKMHOB. XMMHMYECKME  CBOMCTBA:  PEaKUUH
MPUCOEIMHEHUS, JUMEpU3allMd W TpUMEPHU3aluU, OKHUCIeHUA. KuciaotHble
CBOWCTBA AQJKWHOB, HMMEIOIIMX KOHIEBYI0 TPOMHYIO CBs3b. KauyecTBeHHBIE
peaklMK Ha TPOMHYIO CB3b. CIIOCOOBI MOMYYEHUSI U TPUMEHEHUE aTKUHOB.

ApomaTtrueckue yriaeBoaopojbl (apeHsl). ['omonornyeckuid psii apeHoB,
obmast  ¢gopmyna, HOMEHKJIATypa MW  HM30MEpUsi.  OJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE MOJEKyIbl OeH3oia. PU3NYECKHE CBOMCTBA
apeHoB. XMMHYECKHUE CBOMCTBA OEH30JIa U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS
B OE€H30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM pajvKalie, peaklui NpUCcOeANHEHUS,
OKHCJEHHE ToMosioroB OeH3ona. IlpencraBieHne 00 OpPUEHTUPYIOIIEM
JNEUCTBUM 3aMECTUTENe B OEH30JbHOM KOJIbIIE Ha HNPUMEPE AJIKWIbHBIX
paaNKaIoB, KAPOOKCUIBHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB
rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmumepusarus
ctupoia. CriocoObl MOTyYeHUs U TPUMEHEHUE apOMATUYECKHUX YTIE€BOA0POIOB.

[Ipuponueiii  ra3. IlomytHele HedTanble ra3zpl. Hedptp u e
npoucxoxaenne. KameHHblil yroip U IpoOayKThl ero nepepadotrku. CrnocoObl
nepepadoTKu HEPTU: MEPEroHKa, KPEeKUHT (TEPMUYECKUM, KaTaIUTUUYECKUN),
pudopmunr, nuposus. [Ipoaykrsl nepepaboTku HepTH, UX NPUMEHEHHE B
MPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckast CBA3b MEXAY Pa3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.

DNEeKTPOHHOE CTPOEHME TaJOreHIPOU3BOAHBIX YTIJIEBOAOPOJIOB. Peakuuu
3aMEIIEeHHs] TajoreHa Ha TUAPOKCOrPYIIy, HUTPOrPYIIy, LHAHOTPYIIIY,
amMuHOrpymiy. JIeiicTBHe Ha TaJOreHIPOU3BOAHBIC BOJHOIO W CIHHPTOBOTO
pacTBopa niénoun. BzanMoaeiicTBue AUrajgoreHajaIkaHoB ¢ MarHUeM U IIUHKOM.
[IoraTiE 0  METANIOOPTaHUYECKHX  COEOUMHEHMsX.  Mcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX YIJIEBOJOPOAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYeCKUX BEIIECTB.

OKCneprUMEeHTAIbHBIE METOAbl M3Y4YEHHUs BEIIECTB UM WX NPEBPAILCHUN:
u3ydeHue  (U3MYECKUX  CBOMCTB  YIUVIEBOJOPOAOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKlUid YrieBOJIOPOI0B Pa3IMUHBIX Ki1accoB (0OeclBeUrBaHKE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEepMaHTaHaTa KaJlusl, B3aUMOJICHCTBUE
aleTWIeHa ¢ aMMHayHbIM pacTBOpoM okcuaa cepedpa(l)), kauecTBeHHOE
oOHapy>KeHHEe Yriepoja U BOJOpPOAa B OpPraHMYECKUX BEIIECTBAaX, MOJIyYCHHE
ATUJIEHA M U3YYEHUE €ro CBOMCTB, 03HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yronb», ¢ oOpa3liaMM IUIaCTMAacC, Kay4yKOB W PpE3UHBI, MOJIETUPOBAHHE
MOJIEKYJT YTI€BOJA0PO/IOB U TAJIOT€HIPON3BOIHBIX YTIEBOAOPOIOB.

Kucaopoacoaepxkamme opranudyeckue coeJMHEHUS.

[IpenenbHble oAHOATOMHBIE COUPTHL. CTpoeHHE MOJIEKYN (Ha MpuMepe
MeTaHojJa W 3TaHosa). ['omonornueckuil psan, obmwas ¢opMmyna, U30Mepus,



HOMEHKJIaTypa u kiaccudukamus. @OuU3MUEeCKHe CBOMCTBAa MpEAeTbHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOIHBIE CBSI3M MEXKIY MOJEKYJIaMH CIHPTOB.
XHUMHUYECKUE CBOMCTBA: PEAKIMM 3aMEIICHMs], JEruapaTalud, OKHUCIICHUS,
B3aUMOJICHICTBME C OPraHMYECKUMU UM HEOPraHMYECKUMHU  KHCIIOTaMH.
KauectBeHHass peakinuss Ha OJHOATOMHBIC CHUPTHL. JleHCTBHME 3TaHONA U
METaHOJIa Ha OpraHu3M 4esoBeka. CrnocoObl NOJYyYEHHS] U NPUMEHEHUE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMeHKIaTypa U n3oMepusi. OCOOEHHOCTH (PU3UIECKIX
Y XUMUYECKUX CBOWCTB.

MHoOroaroMHble COUPTHl — 3TUJIEHIJIMKOIb U TIUUepuH. PuU3nyeckue u
XUMUYECKME  CBOMCTBA:  pEaKIUMU  3aMEIICHUs,  B3aUMOJCICTBUE  C
OpraHU4YeCKMMHA M HEOPraHWYECKHMMH KHUCJIOTaMH, KaYECTBEHHAas pEakuus Ha
MHOTroaroMHble  cnupTel.  [lpeacTaBieHne o0  MeXaHU3ME  peakui
HyKJIeopuibHOro 3amenieHus. JlefictBue Ha opranusm uenoBeka. (CrocoObl
MOJIy4eHHUS] U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIBI, B3aUMHOE BJIMSHHE THUIPOKCOTPYIIIBI U
O6en3onpHOrO sAapa. Gusnueckue coiictBa Ppenona. OCOOEHHOCTH XUMUYECKUX
cBOMCTB (peHona. KauecTBeHHble peakiuu Ha (eHon. ToKCHYHOCTH (peHona.
Cnoco0bl ostydyeHus 1 npuMenenne penona. Genondopmanbaeruanas cMoa.

KapOoHunbHble COEIUHEHUS — aJbAETUJbl W KETOHBL. DJIEKTPOHHOE
CTpO€HHE KapOOHUJILHOM rpymnmnbl. ['oMojormyeckue psiapl anbIErHIOB M
KETOHOB, oOuas ¢opmyia, U30MEpHUsl U HOMEHKIIaTypa. PU3nUecKre CBOMCTBA
aNbJIETUOB U KETOHOB. XHMHYECKHME CBOMCTBA albJETHIOB M KETOHOB:
peakuuu npucoenuHeHus. OKUCICHUE allbJIETUI0B, KAUeCTBEHHbIE PEaKLUU Ha
anbaerupl. CnocoObl MONTyYeHUs! U IPUMEHEHHUE aJIbJIETU/I0B U KETOHOB.

OnHOOCHOBHBIE MpeaenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTPOEHHS MOJIEKYJl KapOOHOBBIX KHCIOT. WM3oMmepuss W HOMEHKJIATypa.
@u3znyecKre CBOWCTBA OJHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIIOT.
Bonopoansie cBsI3u MEXAYy MOJEKYJIaMH KapOOHOBBIX KHCIOT. XHUMHYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakuus 3Tepu(prKanuu, peakiu ¢ y4acTUEM
YIJIEBOJIOPOAHOTO paaukaia. OCoOEHHOCTH CBOWCTB MYpPAaBBUHOW KHUCJIOTHI.

[TonsiTHE © TPOW3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXHBIX J(upax.
Muoroo0pa3ue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpPEACIbHBIX U
apOMaTHYECKHUX KapOOHOBBIX KHCIIOT, JTUKapOOHOBBIX KHCIIOT,

TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpefacTaBuTesin BHICIINX KapOOHOBBIX KHCIIOT:
CTE€ApUHOBASI, MAIIBMUTUHOBASI, OJIEMHOBAS, JIUHOIE8As, JTUHOIEHOBASI KACIIOTHI.
Cnoco0bI moJy4eHus U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubie >¢upbl. 'oMmonornueckuit psia, odmas Gopmysa, U30MEpUs U
HOMEHKJIaTypa. PU3NUECKue U XUMUYECKHE CBOMCTBA: THAPOJIM3 B KUCJIOW U
LIEIIOYHOU Cpefe.

Kupsl. Ctpoenue, pusznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIIU3
B KHUCJIOW M 1IenoyHoi cpeae. OCOOEHHOCTH CBOMCTB JKHPOB, COJEpKallluX
OCTaTKH HENPEAEIbHBIX KUPHBIX KUCIOT. JKUPBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

O6mas xapaktepuctuka yrieBojaoB. Kiaccudukaius yrieBoaoB (MOHO-,
IU- W Toimcaxapujibl). MoHocaxapuIbl: TUIIOKO3a, (PYKTO3a, TajakTosa,
pubo3a, ae3zokcupuOo3a. PuU3NYECKHE CBONCTBA M HAXOXJACHHE B IMPHUPOJIE.
®dorocuHTe3. XUMHUYECKHE CBOMCTBA TJIFOKO3bl: PEAKUMU C Y4YaCTUEM
CIIUPTOBBIX M aJbJACTHAHON TPYII, CIIUPTOBOE U MOJOYHOKHCIOE OpOKEHHUE.
[IppumeHeHne TIIOKO3bI, €€ 3HAYEHUE B IKU3HEIACATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MalbTO3a M JIakTo3a. BoccraHaBiauBaromme U



HEBOCCTaHABJIMBAIOIIKE naucaxapuibl. I mapomus nucaxapuaos. Haxoxaenue B
npupone u npuMmeHenue. llonmcaxapuapl: kpaxman, INIMKOTEH U LEJUIFOJIO3A.
CrpoeHre MakpOMOJEKYJ Kpaxmania, TJIMKOreHa W LEJUTI0JIo3bl. Pusnueckue
CBOMCTBAa KpaxMajla M ULEJUIIOJN03bl. XMUMHYECKHME CBOWCTBA Kpaxmala:
TUAPOIN3, KA4YECTBEHHAs peakuuss C HOAOM. XHMHUYECKHME CBOWCTBA
LEJUTIOJIO3bl:  THAPOJIN3, MoilydeHue »3¢upoB nemnonosbl. Ilondarue 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

DOKCneprUMEHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
pPaCTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJAE, B3aMMOJEWCTBHE JSTaHOJNA C
HaTpUEM, OKHCIICEHHE HTUJIOBOTO CHUPTA B aNbACTHJ HA PACKAIEHHON MEIHOU
IIPOBOJIOKE, OKHCJEHUE ATUJIOBOIO CIHMpPTAa JUXPOMATOM Kajus (BO3MOYKHO
HCIIOJIb30BaHUE BUEOMATEPUAIIOB), KAUECTBEHHBIE PEAKIUU HA aJIbAECTUIbI (C
ruapokcuiom guammuHcepeOpa(l) m  rugpokcuaom  meau(Il)), peaxius
mmmnepuHa ¢ rugpokcugom  meau(ll), xumudeckwe CBOMCTBa pacTBOpa
YKCYCHOW KHCIIOTBI, B3aMMOJEWCTBHAE pacTBOpPa TJIOKO3bl C THUIAPOKCHIIOM
meau(1l), B3aumoneiicTBie Kpaxmana ¢ MOJIOM, PEIICHUE 3KCIEPUMEHTAIbHBIX
3amay o temaM «Cruptel U ¢eHonb», «KapOoHoBbIe KuCHOTHL. CloKHBIE

3(hupbD.
A3oTcoaep:kalyue OpraHnyecKue CoeAuHeHu.
AMHHBI — OpraHM4YecKkhe Npou3BOAHbIE ammuaka. Kiaccudukarms

aMUHOB: anudaTUdYecKue U apOMATHUYECKUE, TEPBUYHBIC, BTOPUYHBIC W
TpetuuyHbie. CTpoeHUE MOJIeKYJ, olmas GopMyna, U3oMepusi, HOMEHKIIATypa U
(¢u3nueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA alM(ATUYECKUX aMHHOB:
OCHOBHBIE CBOMCTBA, AJIKWIMPOBAHUE, B3AUMOJCHUCTBUAE MEPBUYHBIX AMUHOB C
a30THUCTON KruciaoTou. CoJIM aJIKMJIIaMMOHMSL.

AHWIMH — NOpPeACTaBUTENIb aMUHOB apoMaruyeckoro psiga. CrtpoeHue
aHWINHA. B3anmHOE BIMSHHUE TpPyNIl aTroOMOB B MOJIEKYJ€ AaHUJIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadyecTBeHHbIE peakinu Ha
aHuiuH. CrnocoObl MOMyYeHUST M NpUMEHEHHE alu(aTUYEeCKUX aMHHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30JIa.

AmuHokucnotel. Homenknatypa u uzomepusa. OTeNIbHbIE PEICTABUTEIN
O-aMMHOKHUCJIOT: TJMIMH, ajaHuH. @Ousnmueckue CBOMCTBA aMHHOKHUCIOT.
XUMUYECKHE CBOMCTBA aAMMHOKHUCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCMHEHUN, peakiusl TMOJMKOHIEHCAIINK, O00pa30BaHWE MENTUIHON CBS3H.
buonornueckoe 3HaueHne aMMHOKUCIOT. CUHTE3 ¥ TUAPOJINA3 MIENTUIOB.

benku kak npuponansie noauMmepsl. [lepBuyuHas, BTOpuYHas U TpETUYHAS
CTPYKTypa O€lKOB. XMMHYECKHE CBOWCTBA OEJKOB: THUJPOJIU3, JIEHATYypalus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

DKCNEPUMEHTAIbHBIC METOJbl HU3YYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
pacTBopeHue OCJIKOB B BOJIE, JICHATypallds OCJIKOB MPU HarpeBaHWU, IIBETHHIC
peakiuu Ha OeJKd, peIIeHHEe OKCIEPUMEHTAJIbHBIX 3aJa4 10 TeMam
«A3oTcoAepKale  OpraHudeckue  coeauHeHusn» u  «Pacno3HaBaHue
OPTaHUYECKUX COCTUHEHUI.

BbicokomoJieKyIsIpHBbIE COeTUHEHMUS.

OCHOBHBIE TIOHATHSL XUMHUHM  BBICOKOMOJICKYJISIDHBIX  COEIMHEHU:
MOHOMEp, MOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIECHb MOJMMEpPU3ALNU, CPEAHSA
MoJieKyJisipHass Macca. OCHOBHBIE METOJIbBl CHUHTE3a BBICOKOMOJICKYISIPHBIX
COEIMHEHUI — MOJMMEPU3AIU U MOJIUKOHICHCALIUS.

[Tomumepubie matepuanbl. IlmacTMacchl (MOJUATUIICH, MOJUMPOIUTIEH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJI, TOJIMMETUIMETAKPUIAT, TOJUKapOOHATHI,
noJMATHWICHTEpedTanaT). Y THIM3alus 1 nepepadboTka miacTHka.



DnacToMepbl:  HATYpPAJbHBIA  KaydyyK, CHUHTETHYECKHME  KaydyyKd
(OyTaaneHOBBIH, XJIOPOIIPEHOBBIN, N30MPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIC
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KallpOH U JIABCaH).

[Tonumepsl CHEUATbHOTO Ha3HAYCHHUS (Tedpron, KEBJIap,
AIIEKTPONPOBOIAIINE TOTUMEPHI, OHMOpa3IaracMbie OJIUMEPHI).

DOKCIEepUMEHTAIBHBIE METOAbl W3yYEHHUs BEIIECTB M WX NPEBPALLCHUN:
O3HAaKOMJIEHME C oOpa3llaMM MPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAay4dyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacnio3HaBaHHE MJIACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenue momnekynspHOM (HOpMyNBI OPraHUYeCKOTO COEIUHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHON (POpPMyJIbl OPraHUYECKOTO COEIUHEHUS Mo Macce (00BEMY)
MPOAYKTOB CrOpaHMsi, O KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKklM¥ W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (POpPMYIIbI
OpPraHUYECKOT0 BEILECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIy4EeHUs], ONPEACIICHUE JOJM BbIXOAA MPOAYKTA PEAKIHH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXnpeIMETHBIX CBA3€H NPU HU3YYEHUH OPraHUYECKOU
xumun B 10 KJjacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KakK OOIUX
€CTECTBCHHO-HAYYHBIX TOHSATUH, TaK M TOHATHUH, TMPUHATHIX B OTAEIHHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUA: SIBJICHUWE, HAay4YHbId (HaKT,
rUIO0TE3a, TEOpHUs, 3aKOH, aHaju3, CUHTE3, KiIaccHu(puKauus, HaOII0JEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IJIb, MOJICJINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, MOJEKYIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHHE
BELIECTBA, (PM3MUECKUE BEIUYMHBI, €AMHHIIBI U3MEPEHHUS, CKOPOCTb, SHEPIHS,
Macca.

buonorusi: knetka, opraHusMm, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBINA U reTepoTpOdHBII TUIT TUTAaHUS, OpPOKEHHE,
(doTOCHHTE3, NbIXaHHWE, OEJIKH, YIJIEBOJIbI, KUPbI, HYKJIECHHOBBIE KHUCIOTHI,
(epMEHTBHI.

['eorpadusi: mone3Hpie HCKOMAaeMbl€, TOIUBO.

TexHonOrus: NUIIEBbIE MPOAYKThI, OCHOBBI PAlMOHAIBHOTO MUTAHUA,
MOIOUIUE CPEJICTBA, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUNYECKASA XUMHUA

Teoperuyeckue 0CHOBbI XMMMH.

AtoMm. CocTtaB aTOMHBIX saep. XHUMHYECKHU d3JeMeHT. HM30Tomsl.
CtpoeHue 3JeKTpOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIA. DHEPTETUUECKUE
YPOBHU M TOAYPOBHU. ATOMHBIE opOuTanu. Knaccupukamuss XUMUYECKUX
3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenre 371€KTPOHOB MO aTOMHBIM
opOuTansM. OJNEKTPOHHbIE KOH(MUTypallud aTOMOB 3JIEMEHTOB MEPBOrO—
YeTBEPTOrO NEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, JIEKTPOHHbIE
KOH(MUTypallii HOHOB. DIEKTPOOTPHUIATEIBHOCTb.



Ileppogmueckut 3akoH u Ilepmogmyeckas cucTteMa XMMHUYECKHUX
anementoB .M. MenneneeBa. CBsi3p NEPUOJMYECKOIO  3aKOHA U
Ileproguyecko CHUCTEMBI XMMHYECKHX JJIEMEHTOB C COBPEMEHHOM TEOpUEU
CTPOEHHSA aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsI CBOMCTB XUMHUYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMM IMPOCTBIX U CIOXKHBIX BEIIECTB MO T'PYIIAM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /.M. Menneneena.

Xumuyeckass CBs3b. BUAbl XMMHMUYECKOM CBA3U: KOBAJCHTHAs, WOHHAs,
MeTanmuieckas. MexaHnu3smbl 00pa3oBaHMs KOBAaJCHTHOM CBSI3U: OOMEHHBIA U
JOHOPHO-aKLENTOPHbIA.  OHepruss W JiauHa  cBs3u.  [lomsipHOCTS,
HAaIlPAaBJICHHOCTb M HACBIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHbie CBs3M.
BonoponHas cBa3b. MeXMONEKYIAPHBIE B3aUMOIECHCTBHS.

BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C€ HX TIE€OMETPHUYECKHMM CTPOCHHEM (Ha MpuMepe
COEIMHEHHI 3JIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX COENMHEHUAX. COCTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBareslb,  JMIAaHIbl.  3HAYE€HUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAMOHHON XUMHH.

BemecTtBa MONEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOCHHs. THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[TonsTue o qucnepcHbIX cucteMax. Mctuanaeie pactBopsl. [Ipencrasienue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas J0Js BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHIEHTpausa. HaceimeHnnsie
Y HEHACBIILIEHHBIE PACTBOPBI, paCTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudpukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
TpuBrnambHBIE Ha3BaHWSA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XUMHUYECKUX  peakUuid B HEOPraHUYECKOH WU
OPraHUYECKON XMMHUU. 3aKOH COXPAHEHUS MACChl BELIECTB; 3aKOH COXPaHEHUs
U TpEBpalIEHUs] SHEPIHMM NpPH XMUMHYECKUX peakuusx. TeroBble 3()QexTb
XUMHAYECKUX peakuuid. TepMOXUMHUYECKUE YPABHEHHS.

CkopocTh XMMHMYECKOM pEAaKIHH, €€ 3aBUCHMOCTh OT Pa3IM4HbIX
(akTopoB. 'oMoreHHbie 1 reTeporeHHble peakiuu. Katanus u katanu3aTtopsl.

OOpatumble M HeoOpaTUMbIE peaKUuu. XHWMHYECKOE paBHOBECHE.
Koncranta xummyeckoro paBHoBecHs. (DAKTOPBI, BIMAKOIIME Ha ITOJOKECHHE
XUMHAYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALMU BEILECTB,
ydacTByromux B peakuud. [Ipuamun Jle [larense.

Onektponutuyeckas nuccouuanusa. CUlbHbIE M CJIa0ble 3JIEKTPOJIUTHI.
Crenenp gucconmannu. Cpena BOJHBIX PACTBOPOB: KUCIIOTHAs, HEWTpaJbHasd,
menoyHas. Bopopoansiii mokasatens (pH) pactBopa. I'maponus cosneit.
Peakimu noHHoro ooMeHa.

OKHUCANTENBPHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb  OKHUCIEHUS.
OkucnauTenb M BOCCTaHOBHUTENb. [Iporecchl OKHCIEHHS M BOCCTAHOBIICHHS.
Baxkneime OKUCIUTENN M BOCCTAHOBUTENIM. METOA 3JIEKTPOHHOro OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHs BEIIECTB W HX IPEBPALLICHUI:
pa3lIOKEHHE MEPOKCUAA BOAOPOAA B MPUCYTCTBUM KATAIA3aTOPA, MOJIEIU
KPUCTAUIMYECKUX  PEHETOK, IMPOBEJACHHE pEeaKIud HOHHOTO OOMeHa,
ONPENEIICHUE CPENIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YUYEHUE BIIHMSHUSA
pazNMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEAKIMH U TOJIOKEHUE
XUMHYECKOTO PAaBHOBECHSI.

Heoprannuyeckasi xXumusi.



[lonoxxenne HemeraioB B llepmoamdeckolr cucTeMe XHMHYECKHX
sanemenTtoB J[.M. MeHnneneeBa U OCOOCHHOCTH CTPOEHUS HX aTOMOB.
@u3nyecKre CBOICTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAIOB (Ha IMpUMEpPE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

Bomopon. Ionydyenue, pusnveckne u XUMHUYECKUE CBOWCTBA: PEAKIIUU C
METa/UIaMA W HEMETaJUlaMH, BOCCTAHOBHUTEIIbHBIE CBOMCTBA. [ WMIOpuIBbL.
ToITMBHBIE JIEMEHTHI.

["anmorensl. Haxoxnenue B mpupoje, crocoObl MoMydeHus, PU3ndeckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOOPOIBL. Baxueimue
KHCIIOPOJICO/IEPKAIIE ~ COEOUWHEHHs  TrajoreHoB.  JlabGopatopHbie U
MIPOMBILUIEHHBIE CITOCOOBI MOJyYEHHS rajJoreHoB. [[pumMeHeHne raoreHoB U ux
COCIMHEHU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIUIEHHBIE CIIOCOOBI MOJYy4YeHUS
kuciopoja. Pu3ndeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIOPOIa U
030Ha. OKCUIBI U IEPOKCUIBI.

Cepa. HaxoxneHue B TpuUpoOj€, CHOCOObI MONy4YeHHUs, (U3UYECKHE U
xumuyeckue cpoictBa. CepoBomopon, cyiabhunbl. Oxcupn cepbi(IV), oxcup
cepri(VI). CepHucras u cepHasi KUCJIOTHI U UX cojid. OCOOCHHOCTU CBOMCTB
cepHOM KUCIIOTHI. [Ipumenenne cepbl U €€ COeMHEHN.

A3zor. HaxoxJeHue B mpupone, CrIocoObl NOJYyYEHHs, (PU3NYECKHE H
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUAbl. OKcuibl a3oTta. A30THUCTas M
a30THas KHUCIOTBI U WX coidu. OCOOEHHOCTHM CBOMCTB a30THOW KHUCIOTHI.
[IpuMeHeHre a30Ta U €ro COeIMHEHU. A30THBIE YIOOpEHUS.

®ocdop. Haxoxkaenue B mpupoje, CrocoObl MoaydyeHus, (U3ndecKue u
xuMuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dbochopHas
kuciora u e€ conu. [Ipumenenue ocdopa u ero coeguHeHur. PocopHbie
yaoOpeHus.

Yraepona, HaxoxkaeHUE B TpuUpose. AJUIOTPONHBIE MOAUPUKAIINH.
du3znyeckre W XUMUYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yrieponom. Oxkcun yraepoaa(ll), okcun yriaepona(IV), yronbpHas kuciora u eé
coJii. AKTUBUPOBAHHBIN YroJib, aacopouus. dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. IIpumeHeHue mpocCThIX BEWIECTB, 00OpPa30BaHHBIX YIJIEPOAOM, U
€r0 COCIMHEHHUN.

Kpemunii. Haxoxnenne B mpupoze, ciocoObl MoiayyeHus, pusndyeckue u
xumuyeckue cBorctBa. Okeua kpemHus(1V), kpeMHUeBasi KUCI0TA, CUITUKATHI.
[IpumeHeHue kpemHUS U €ro coeauHeHur. CTEKJIOo, €ro MOJIydYCHHE, BHUIbI
CTEKJIA.

[Tonoxxkenne wmeraiuioB B llepuoanyeckor cHUCTEME XMUMHYECKUX
aneMeHTOB. (OCOOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX 000JOYEK aTOMOB
MeTaiioB. O0nme pusznueckue cBocTBa MeTaIOB. [IpruMeHeHne METaIIJIOB B
ObITYy 1 TexHUKe. CIUIaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUNA psJl HampsbkeHud MeTawioB. OOmue crnocoObl

HOJIy4eHUS METaJIOB: TUIPOMETAILTYpPIus, MUPOMETAILTYPIHS,
anekTpoMetasutyprus. [lonstue o koppo3uu mMetaioB. CrocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka metamioB [A-rpynnsl [leproguyeckoil cucteMsl
XUMUYECKUX DJJeMeHTOB. Harpuii u kanuit: mnojgydyeHue, Quznueckue u
XMMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MetaiuioB [TA-rpynmnsl [lepuoaunueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajdbllMid: TOJydyeHue, (U3ndecKue Hu



XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEAUHEHUU.
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmOMHUHMI: TIOlydeHHE, (U3MYECKHWEe U XUMHUYECKHE CBOWCTBA,
MPUMEHEHHE TPOCTOrO BEIIECTBA W €ro coeluHeHud. AM(OTEpHbIE CBONCTBA
OKCHJA Y TUAPOKCHU/IA aJTFOMHHMS, THIPOKCOKOMIUIEKCHI A TFOMUHHSL.

OOmiasi xapakTepucTuka MeTaioB MoOouHbIX mnoarpynm (b-rpymm)
[Teprnoan4eckoi CUCTEMBbI XUMUYECKUX 3JIEMEHTOB.

Pu3nyeckre U XUMHYECKHE CBOWMCTBA XpOMa U €ro coeAuHeHui. OKCUIb
u ruapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl u 1uXpomaThl, UX
OKHUCJIUTENbHbIE CBOMCTBA. [loiydeHre u npuMeHeHrne Xxpoma.

@u3n4ecKne M XHMHUYECKHE CBOWCTBA MApPraHIda M €r0 COCIWHEHUM.
Baxwneiimme coenunenus wMapranua(ll), wmapranna(IV), wmapranua(VI) wu
mapranua(VII). Ilepmanranar kanus, ero OKUCIUTENbHbIE CBOMCTBA.

dusnyecke W XUMHYECKHE CBOMCTBaA JKejle3a M €ro COeaUHEHUH.
Oxkcupapl, rugpokcuasl u conu xeneza(ll) wm xeneza(Ill). Ilomyuenue wu
IIPUMEHEHUE KEJE3a U €T0 CIUIABOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA MeH U €€ coeauHeHui. [Tomyyenune
Y IPUMEHEHUE MEAUN U €€ COCAMHEHUM.

Huuk: nosydeHue, pu3HUECKME U XMMHUYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBa OKCHJA M THAPOKCHIA LHHKA, THAPOKCOKOMIUIEKCHI IMHKA.
[IpuMeHeHre HMHKA U €r0 COEUHEHU .

DOKCneprUMEeHTAIbHbBIE METOAbl W3YyYEHHUs BEIIECTB M WX MPEBPALLCHUN:
M3yUueHHE 00pa3l0B HEMETAIIOB, TOpEeHHE cephl, hocdopa, xene3a, MarHus B
KUCJIOPOJIE, M3YYEHHE KOJUICKIUH «MeTalulbl W CIUIaBbl», B3aUMOJCHCTBUE
HIEJIOYHBIX W [IEJIOYHO3EMEIBHBIX METAJUIOB C  BOAOW  (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), B3aMMOJICMCTBHE IIMHKA W JKeje3a C
pacTBOpaMH KHUCJIOT M IIEJIOYEeH, KAYeCTBEHHbIE PEaKLMM HAa HEOPraHUYEeCKue
aHHOHBI, KATHOH BOJOPOJA U KAaTHOHBl META/UIOB, B3aUMOJICHCTBHE
THJPOKCU/IOB AIFOMUHKS M [IMHKA C PACTBOPAMHU KHCJIOT M IIEIOYCH, pelICHHe
DKCIEPUMEHTAIIBHBIX 3a/1a4 1Mo TeMam «l'amorensn, «Cepa u €€ COeTMHEHUY,
«A30T U Qochop M UX COETUHEHHS, «MeTalbl  [aBHBIX HNOATPYIIIDY,
«MeTasibl TOOOYHBIX TTOATPYTII.

XuMHUS U KU3Hb.

Pons xumum B oOecriedeHMHM YCTOMYMBOIO pa3BUTHUSL YEJIOBEYECTBA.
[lonsiTue O Hay4yHBIX METOJAAX IMO3HAHUSA M METOAOJOTUU HAYYHOIrO
UCCJIEIOBAHMUS. Hayunblie OPUHIIUIIBI OpraHu3allMil  XHUMHYECKOIO
npou3BOACTBa. [IpoMbllIEHHBIE CHOCOOBI MOJYYEHUS Ba)XKHEHIIMX BELIECTB
(Ha mTpuMmepe TPOU3BOJACTBA AaMMHaKa, CEPHOM KHUCJIOTHI, METAHOJIa).
[IpomblliieHHBIE CHOCOOBI MOJYYEHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHHE OKpY)Karouled cpelbl M ero nocieAcTBusA. Ponb XumMuu B
o0ecrieYeHUN IHEPreTUHIECKON 0€30IMacHOCTH.

XumMuss W 300poBbe uenoBeka. JlekapcrBeHHble cpencrtBa. IIpaBuna
UCIIOJIb30BaHUSl JIEKAPCTBEHHBIX MpenapaTtoB. Ponb XUMHUM B Pa3BUTHH
MEUIUHBI.

XYMHSI UIIHA: OCHOBHBIE KOMITIOHEHTBI, MUIIEBbIE 100aBKU. Poib xumun B
oOecreyeHnu MUIIeBOi 0€30MacHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0e301acHOr0 MCHOJIb30BaHUsl MpenapatoB OBITOBOM XMMHHM B TOBCEAHEBHOM
AKU3HH.

XuMHSI B CTPOUTENBCTBE: BAKHEHIIME CTPOUTEIbHBIE MaTEpHAIIbI
(1ieMeHT, 6eToH).



XUMHUSIT B CEIBCKOM XO3siicTBe. OpraHnyeckue W MHUHEPAIbHBIE
yaoOpeHus.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMHUKA.
Marepunains! 11 351eKTpOoHUKU. HaHOTEXHONOT M.

Pacuérnbie 3anaum.

Pacuétel: Maccel BeniecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MACCe WM O00BEMY OJIHOTO M3 YYaCTBYIOUIMX B PEAKLIUHU BEIIECTB,
Macchl (00bEMa, KOJMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJHO W3
BEIIECTB UMEET MPUMECH, Macchl (00bEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaKuuu, €ClIM OJHO U3 BELIECTB JAaHO B BHJE PACTBOPA C ONPEACIEHHON
MAacCOBOM JIOJIEM PACTBOPEHHOTIO BENIECTBA, MACCOBOM JOJHM W MOJISIPHOM
KOHLIGHTpAllMM BEILECTBA B PAcTBOPE, MOJIM BBIXOJA NPOAYKTAa PEAKLHUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanmss MeXNnpeaMETHBIX CBs3€ MNpU  HM3ydeHHH OOWeld U
HEOpPraHM4eCcKo XUMHUM B 11 Kjacce OCyIIECTBIAETCA YE€pe3 MCIOJIb30BAHUE
KaK OOLIMX €CTECTBEHHO-HAYYHbIX IOHATHUWA, TaK W MOHATHA, MPUHATHIX B
OTJIETBHBIX MPEAMETAaX €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OOmMe ecTeCTBEHHO-HAY4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4YHbId (HaKT,
TUI0TE3a, TEOPHsl, 3aKOH, aHallu3, CUHTE3, KiIacCU(UKAIusl, MEPUOIUIHOCTD,
Ha0II0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJEIIb, MOAEINPOBAHUE.

®uzuka: Marepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JIEKTPOH, NPOTOH,
HEUTPOH, HWOH, H30TOMNbI, PAJAUOAKTHBHOCTb, MOJEKYIa, SHEPreTUYECKUN
YpOBEHb, BEIIECTBO, TE€IO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA,
UJeaNbHbId Ta3, (U3MYECKUE BEIUYHMHBI, E€AUHUIBI W3MEPEHHs, CKOPOCTb,
JHEprus, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, XKUPbI, YIIIEBObI, HyKICUHOBBIE KUCIOTHI,
(epMEeHTBI, TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HCKONAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHomnorus: XUMHUYECKas IPOMBIIIEHHOCTD, MeTaTyprus,
CTPOUTEbHBIE MaTepHalbl, CEIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHILEBAS
MPOMBIIUIEHHOCTh, (hapMaleBTHUUECKasi MPOMBIILIEHHOCTb, IMPOU3BOJCTBO
KOCMETHYECKHX MPEenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHAIOB,
ANIEKTPOHHAS IPOMBIIIIEHHOCTD, HAHOTEXHOJIOTUH.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHWA TIIPOI'PAMMBI 110
XM HA VIJIYVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM € CHUCTEMHO-AESTEIBHOCTHBIM MOIXOJ0M B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHUS IMpeAMeTa «XHUMHUS» Ha YPOBHE CPEIHETO
oOmiero 00pa3oBaHUsl BBIJEICHBI CIEAYIOUIME COCTABIISIIOIINE: OCO3HAHUE
0OyYaloIMUMHUCA POCCUUCKON TpaxkAaHCKOW HWJIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPAa3BUTHIO,  CAMOCTOSITEIBHOCTH M CaMOOIPEICIICHUIO;  HaJu4He
MOTUBallMKM K OOYYEHHMIO; TOTOBHOCTb K CHOCOOHOCTH OOYYaroLIUXCS
PYKOBOJICTBOBAThCSl MPHUHATHIMHU B OONIECTBE IMpaBUJIaMU H HOpPMaMu
MOBEJEHUS; HATMYKE TIPABOCO3HAHMS, SKOJIOTUYECKOM KYJIBTYpPbI; CIOCOOHOCTb
CTaBUTb LIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpeAaMeTa «XUMHUSD» OTPAKAIOT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
oOy4JaronIuxcs B NpOLECcce peain3alui 00pa3oBaTEIbHOU JeATEIbHOCTH.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTpakaroT
c()OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JEATEIbHOCTH
00yyYaroIMXCcs B MPOLIECCE Pean3ali 00pa3oBaTeIbHON IESITEILHOCTH, B TOM
YHCJIE B YACTH!

1) rpa:KaaHCKOro BOCIIMTAHMA

OCO3HaHUsl  OOy4YalOIIMMHCS CBOMX  KOHCTUTYLIMOHHBIX TIpaB U
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY M IPABONOPSIKY;

MPEACTABICHUS] O COLUMAIbHBIX HOPMAaxX M MpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3AAHHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MO3HABATEIbHBIX 33144, BBIMOJTHEHUU
XUMUYECKUX DKCIIEPUMEHTOB,;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHThI IPYTUX MPU aHAJIU3€ Pa3IUYHbIX BUJOB YUEOHOU NEATEIbHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HAacJEIuIo
OTEYECTBEHHON XUMUM;

YBaXXEHUS K IMPOILECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTHYECKOTO
MPWIOKEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JaHHbIE HAayKd €CTh PEe3yJbTaT
JUIMTENIbHBIX ~HAOMIOACHUM, KPOMOTIMBBIX JSKCIEPUMEHTAIBHBIX ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M TMO3HABaTEIbHBIX MOTHMBOB B IMOJYYEHUU U TOCIEAYIOLIEM
aHanu3ze  MHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHSIX  COBPEMEHHOM
OT€YECTBECHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH ~ OIICHMBaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PEILICHUS, OPUEHTUPYSACH HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U IIECHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEJIEHHWE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3UIMKA HPABCTBEHHBIX MW TPABOBBIX HOPM M € YUYE€TOM OCO3HAHMUS
IIOCJIEACTBUU IMOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:



MMOHUMAaHUS LEHHOCTEH 3740poBOro H 0Oe3omacHoro oOpasza KU3HH,
HEO0OXOJUMOCTH OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs mpaBui 0€30MacHOro0 OOpaIleHUs C BEIIECTBAaMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JACATEIBHOCTH;

MMOHUMAaHUS LEHHOCTH MPaBWI HHIWBUAYAJIbHOTO MW KOJUJIEKTHBHOIO
0€30MacHOT0 TOBEACHUS B CHUTYallUAX, YIPOXKAIOUIMX 3J0POBBIO U KU3HHU
JIIOACH;

OCO3HAaHMSI  TOCIHEACTBUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynotpeOneHust aaKoroisi, HApKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
NEeSATEIbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOM M JpPYruxX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM HAa AaKTHUBHOE Y4YacCTHE€ B PpELIEHUWU MPAKTHUYECKUX 3a]a4y
COIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOETrO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YYEHHUIO MPOPECcCUil pa3auvyHOro poja, B
TOM YHCJIE€ HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUA K Tpyay, JIOIAM TpyJa U pe3ylbTataM TPYyIOBOH
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIbHON TPAeKTOPHUU
oOpazoBaHus, Oyayiier npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
1 IOTpeOHOCTEH 0011IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU LEIECO00PA3HOr0 OTHOIICHUS K MPHUPOAE KaK MCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUs TI00aJBbHOr0 XapakKTepa 3KOJOTMYECKHX MpoOJieM, BIUSHHUS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MTPUPOTHON U COLUANBHON CPEAbL;

OCO3HaHUsI HEOOXOJMMOCTH HCIOJIb30BAaHUSI JOCTHKEHUNW XUMUU JJis
pelIeHs] BONPOCOB PALIMOHATILHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BpEI OKPYXKAIOLIEH
MPUPOIHON Cpesie, YMEHUs TPOTHO3UPOBATh HEOIArOMPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUNA U MPEIOTBPAIIAT UX;

HaJU4Msl PA3BUTOTO  SKOJOTUYECKOTO  MBILUICHUS, HKOJIOTHYECKOM
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMM B MO3HABATEIbHOM, KOMMYHUKATUBHOW U COIIMANBHOM
PAKTUKE, CIOCOOHOCTM U YMEHHUS AaKTUBHO MPOTUBOCTOSTH HICOJIOTHH
xemodoouu;

7) UEHHOCTU HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKW U OOLIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeHU(PUKH XUMUU KaK HAyKd, OCO3HAHHS €€ pOJu B
(GbOopMHpPOBaHMK PALIMOHATILHOTO HAYYHOTO MBILIUICHUS, CO3IaHUM LIETOCTHOTO
IpEeCTaBIICHUs 00 OKPYXaIOlEeM MUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpOoOJIeM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHUMHUHM JJISI COBPEMEHHOMU
UUBWIN3AIUU: B €€ T'YMAHUCTHUYECKOM HANPABJIECHHOCTM U BAXXHOU POJIM B
CO3JJaHMU HOBOW 0a3zbl MaTEepPUAIbHOW KYJIbTYpbl, B PELIEHUU TJIOOAIBbHBIX
npo0sieM yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTreTUUYECKOMH,



MUIIEBOM M  DJKOJOTMYECKOM O€30MacHOCTH, B Pa3BUTUM  MEIUIIMHBI,
00ecCrevYeHnr YCIOBUN YCIEIIHOTO TPyAa M AKOJIOTUYECKH KOM(DOPTHOM KUZHU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOH TpaMOTHOCTU: TIOHMMAaHHUSI CYIIHOCTH METO/IOB
MO3HAHMUS, HCIOJB3YeMBIX B  E€CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
WCIIOJIb30BaTh TMOJy4yaeMble 3HAHUS [UJIsl aHajuu3a W OOBSCHEHHUS SBICHUN
OKpPY>KaIOIIET0 MHpPa U TMPOUCXOMAUIMX B HEM H3MEHEHUH, YMEHHUS JeaTh
00OCHOBaHHBIE 3aKJIIOYEHHS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOIIMXCS
JaHHBIX C HENbIO MOJTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHMS IS
pelieHus mpobyieM B PeabHBIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPHIBHOMY O0Opa30BaHUIO U
caMo00pa3oBaHUI0, K aKTHBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUW 1O XHWMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

WHTEpeca K  OCOOEHHOCTAM  TpyAa B pasmuyHbIX  cdepax
po¢heCCUOHATIBHOU JIEITEIIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

MertanpenMeTHbIE pe3yJabTaThl OCBOCHHUS NPOTrpaMMbl 1O XUMUM Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBbIe i1 (QOpMHUpPOBAHUS  MUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEXAUCIUILTMHAPHBIC (MeXTpeMETHBIE) oOllleHayYHbIE MOHSTHS,
OTpaXKAIOUIUE IEIOCTHOCTh HAYYHOW KapTHUHBI MHpa U CHEUU(PUKY METOJIOB
MO3HAHUS, WCIOJIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HayudHbId (hakT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIO0BaHHE, HAOIIOJICHUE, U3MEpEHUE,
AKCIIEPUMEHT U APYTHE);

YHUBEPCAIbHBIC y4ueOHbIC JIEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKATUBHBIC, PETYJSTHUBHbIE), oOecneuuBaromue (HopMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COLUAJIBHOM KOMIIETEHIIMY O0YyYaroIuXCs;

CIIOCOOHOCTH oOy4Jarommxcs HACHOJIL30BATh OCBOEHHEIE
MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHUS W YHUBEPCAJIbHBIC
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHOM MIPAKTUKE.

MeranpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU
Y4eOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JIEeUCTBUSIMH.

Ilo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOSTENIbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENENIATh LENH AEATEIBHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPUHM HX
NOCTUKEHUSA, COOTHOCHUTH PE3YNbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LETISIMU;

UCIIOJIb30BaTh NP OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBIILICHHUS:
BBIJIEIATh XapAKTEPHbIE MPU3HAKU MOHATUN U YCTAHABIMBATH UX B3aHUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUA JJIs1 OOBSICHEHUS OTACIbHBIX (PAaKTOB
U SIBJICHUM;



BBIOMpATh OCHOBAaHUS W KPUTEPUU Ui KiIaccu(UKAIMM BEIIECTB U
XUMHUYECKUX PEAKIIUK;

YCTaHABIMBATh MPUYMHHO-CIEIACTBEHHBIE CBS3M MEXAY H3Yy4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHBIC, AECIYKTUBHBIC, IIO
AHAJIOTUM), BBIABIATh 3AKOHOMEPHOCTH M MPOTHBOPEUYHUS B PaCCMATPUBAEMBIX
ABIICHUAX, (POPMYITHPOBATH BHIBOJBI U 3aKIIOUCHUS;

NPUMEHATh B  NpPOLECCE IO3HAHMS  MCHOJIb3yEMblE B  XHMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, IPeoOpa3oBbIBATH  MOJEIIbHBIE
MIPEACTABICHUS] — XHWMHYECKHM 3HaK (CHMBOJI) DJIEMEHTa, XHWMHYECKas
dopMmyna, ypaBHEHHE XHMHUECKOH pEaKIUH — TpPU PEIICHUH Y4eOHBIX
MTO3HABATENIbHBIX M NPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BAaHHBIE MOJIECIbHBIE
MIPEACTABICHUS JIJISl BBISIBJICHUSI XAPAKTEPHBIX MPU3HAKOB U3YYaeMbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIQJIETh OCHOBAMH METOJIOB Hay4YHOT'O MO3HAHMS BEIIECTB U XMMUYECKUX
peaKkuui;

GopMynupoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOJIb30BaTh
MIOCTAaBJIEHHBIE U CaMOCTOSITEIbBHO C(POPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE
MHCTPYMEHTA MO3HAHUSI U OCHOBBI ISl (POPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE
MIPaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIQZIETh HABBIKAMHM CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W MPOBEACHUS
YUYEHUUYECKUX SKCIEPUMEHTOB, COBEpPILICHCTBOBaTh YMEHHA HaOMOaTh 3a
XOJIOM  Ipollecca, CaMOCTOATEIbHO IPOTHO3UPOBATh €ro  pe3yJbTar,
dbopmynupoBath 000OIIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
pe3yNbTaTOB UCCIEAOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOAEIaHHON
pabore;

NpuoOpeTaTh ONBIT YYEHUYECKOM HCCIEAOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBISTH CHOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTUYECKUX 3aJad, MPUMEHEHUIO Pa3IuYHBIX
METO/I0B IMO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OpUEHTHUPOBAThCA B PA3NIMYHBIX HCTOYHHMKAX HHPoOpMauuu (Hay4yHO-
MOMyJISipHAsl JINTEpaTypa XUMHUYECKOTO COAEPKaHMs, CIPAaBOYHbIE MOCOOUS,
pecypcbl MHTepHeTa), aHaIM3UPOBAaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (pOopM
MPEACTABICHUS,  KPUTHUYECKHM  OLEHMBAaTh €€  JOCTOBEPHOCTh U
HEMPOTHUBOPEYNBOCTH;

(bopMyIMpOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIE METObI IPU MTOUCKE U
orObope wuHPOpMALIMK, HEOOXOAUMON MJis BBINOJHEHUS YYEOHBIX 3ajad
OIPENICIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT MCIOJBb30BaHUS MHPOPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYI0 (QOpMYy MpEeACTaBICHUS
uH(popmalmu (cxeMsbl, rpaduKu, TuarpaMmbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Npu pabore ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyeckue u
MaTeMaTUYeCKUe) 3HAKM M CHUMBOJBL,  (opMmynbl, aOOpeBUATYpHI,
HOMEHKJIATypYy;

HUCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.



KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ THAIIOTA
W/WJIM TUCKYCCHUM, BBICKA3bIBATh UACH, POPMYIUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBINMOJIHEHUS MPEIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3yJIbTATOB ITO3HABATEIBHON JAEATEIBHOCTH,
MOJYYEHHBIX CAaMOCTOSATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU NPHU
BBIIIOJTHEHUH XUMHUYECKOTO OSKCIEPUMEHTa, MPAKTUUYECKOH paboThl IO
MCCJIEIOBAHUIO CBOMCTB M3y4YaeMbIX BEIIECTB, peaju3alud y4eOHOro MpOeKTa,
u (opMyIHpPOBaTH BBIBOJABI MO pe3yJbTaTaM MPOBEACHHBIX HCCIEIOBAHUM
MyTEM COTJIACOBAHUS MO3UIUHN B X0/1€ OOCYKACHUS U 0OMEHAa MHCHUSIMH.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

CaMOCTOSITENIbHO IIJIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIHHYIO
NeATEIIbHOCTh, OMpenesas ¢ Iead W 3aJa4d, KOHTPOJIMPOBATh M II0 MEpe
HEOOXOJUMOCTH KOPPEKTHUPOBATh IIpeIaraéMblii aJIrOPUTM JACHCTBHU TIpH
BBITIOJTHEHUN YYEOHBIX M HMCCIENOBATCIbCKUX 3aj7ad, BBIOMpaTh HamOosee
3 PeKTUBHBIN CITOCOO WX peHIeHHus ¢ YYETOM IOJYYSHHS HOBBIX 3HAHUU O
BCILIECTBAX M XUMHYCCKUX PEAKITUSX;

OCYUIECTBJISITh CAMOKOHTPOJIb AESTENIBHOCTH Ha OCHOBE CaMOaHalu3a U
CaMOOLICHKH.

MNPEIMETHBIE PE3YJIBTATHBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS MPOTpaMMbl IO XWMHUU Ha
yriIyOJIEHHOM YPOBHE Ha YpPOBHE CpeIHEro OOIIero oO0pa3oBaHUS BKIIOUYAIOT
cneruuIeckue sl yaeOHOTO TpeaMeTa « XUMUsD) HayqIHbIE 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUH 110 OCBOEHUIO, UHTEPIIPETALIMM U TPEOOPA30BAHUIO 3HAHUIA,
BUBI JEATEILHOCTH O MOJyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHHUIO 3HAHUHN B
Pa3IMYHBIX YYeOHBIX CUTYAIHsX, a TAK)KE B PEATbHBIX KU3HEHHBIX CHTYaIUsX,
CBS3aHHBIX C XHMHEH. B mporpamMme Mo XUMUU TPEIMETHBIE pPE3yIbTaThl
MPECTaBICHBI IO TOAaM H3y4YeHUSI.

10 KITACC

[IpeameTHble pe3yabTaThl OCBOEGHMS Kypca «OpraHuyeckas XUMHs»
OTpaXaroT:

c(OpMHUPOBAHHOCTD MPEACTABICHHUI: O MECTE U 3HAYEHUU OPraHMYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00ECIEYEHUN YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOIOTHYECKOM, YHEPreTUYECKON
U THUIIEBOM OE€30MacHOCTH, B Pa3BUTUM MEJULUHBI, CO3JAaHUU HOBBIX
MaTEpUAJIOB, HOBBIX MCTOYHUKOB HSHEPrUU, B OOECHEYEHUH PalUOHAIBHOIO
IPUPOAOIIONB30BaHUA, B (DOPMUPOBAHUKM MHUPOBO33PEHUSI U OOIIEH KYIbTYPHI
YeJOBEeKa, a TaKXke 3KOJIOTMYECKM OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
31I0POBBIO U IPUPOJIHOM CPEAE;



BJIQZICHUE CHUCTEMON XMMHUYECKMX 3HAHMM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATalIINE TOHATHS — XUMUYECKHWA DJIEMEHT, aToM, SIpO0 |
DJIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aTOMHBIE OpOWTANIM, OCHOBHOE W
BO30Y>KIEHHOE COCTOSIHHSI aToma, THOpUAM3AIMs aTOMHBIX OpOuTasneil, MOH,
MOJIEKYJIa, BaJ€HTHOCTb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHUS,
XUMUYECKasi CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OOBEM, YIIIEpOJHBII
CKeJeT, (yHKUMOHAJIbHAs TpyNma, pagukaig, CTPYKTypHble (HOpMYIIbI
(pa3BépHYThIE, COKpalIEHHbIE, CKEJETHBIE), H30MEpPUS CTPYKTypHas H
IIPOCTPAHCTBEHHAs (T€OMETPHUYECKAs], ONITUYECKAs), U30MEPbI, TOMOJIOTMYECKUI
psa, TOMOJIOTH, YTJIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPHKAIINE OpPTraHUuYECKUE
COEIMHEHHSI, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCMHEHUS; TEOpHUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHneneena,
TEOPUS CTPOEHUS OpraHnyecKkux BemecTs A. M. bytiiepoBa, 3aKOH COXpaHEHHS
MaccChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLEHUS SHEPTUU TP XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE NMOHUMAHUS NMPUYMHHOCTH U
CUCTEMHOCTHM XHMHMYECKUX SBJIICHHMH; MPEICTAaBICHUS O MEXaHH3Max
XUMHUYECKUX peakuui, TEPMOJIMHAMHYECKHUX u KHHETHYECKUX
3aKOHOMEPHOCTSIX HMX MPOTEKaHWs, O B3aMMHOM BJIMSHUM aTOMOB M Tpynn
aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBIM 1 ME30MEPHBINA d(PPEKThI, OpUEHTAHTHI | 1
Il pona); dakronorndyeckue CBEIECHHUS O CBOWCTBAaX, COCTaBe, MOJYYCHUH U
0€30IaCHOM HCIIOJIb30BAHUHM BAKHEWILMX OPraHMYECKHX BELIECTB B OBITY H
MPAaKTUYECKOM JIEATEIbHOCTH 4YEJOBEKa, OOIIMX HAy4YHBIX [PUHLHUIIAX
XUMUYECKOTO TPOU3BOACTBA (HAa MpUMEpe NPOU3BOACTBA  METAHOJIA,
nepepadoTKu HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBISATh XapaKT€pHbIE MPU3HAKHU TTOHSTHI,
YCTaHaBJIMBAaTh WX B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MMOHSATHUSA
MIPU OMHUCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMHYECKYI0 CUMBOJIUKY JJISI COCTaBJICHUSI MOJIEKYIISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpPAUIEHHBIX MW CKEJIETHBIX) (HopMys
OpraHUYeCKUX BEIIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKHX pEaKIUil W pacKpblBaTb MX
CYLIHOCTh:  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIUH  MOCPEICTBOM
COCTaBJICHMSI SJIEKTPOHHOTO OanaHca 3TUX peaklMil, peakuuii HOHHOro oOMeHa
MyTEM COCTABIICHUS UX MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

M3rOTaBJIMBAaTh MOJEIM  MOJEKYJ OpPraHWYeCKHX  BELIECTB IS
WUTIOCTPALIUU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMUPOBAHHOCTh  YMEHUM: yCTaHaBIMBAaTh  MPUHAJICKHOCTh
U3YYEHHBIX OpPraHMYECKHUX BEIIECTB IO UX COCTaBy U CTPOCHHUIO K
onpenenéHHOMY KJacCy/Tpylie COeIMHEHWM, JaBaTh KM Ha3BaHUA IO
cuctematuyeckoi Homenkiatype (IUPAC) u npuBoauTh TpUBUAIBHBIC
Ha3BaHUsS NIl OTIENbHBIX NMPEJACTABUTENICH OPraHMYECKHX BELIECTB (ATHUJIEH,
alEeTWIeH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, Gdopmanbaeru,
aneTanbAeru, alleTOH, MypaBbUHAs KUCIIOTa, YKCYCHAsl KMCIIOTa, CTeapUHOBAs,
OJICMHOBasA, MaJIbMUTUHOBAsI KHUCIOTHI, TJIMIMH, alaHUH, MajbT03a, (PPYKTO3a,
AHWJIVH, TUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U IpYyTHUE);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYEeCKUX COEAMHEHUSX (KOBAJIGHTHAs M HOHHAas CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3h);



c(OpPMUPOBAHHOCTh YMEHUS NPUMEHATH TOJOXKEHHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. byrnepoBa mist 0oOBSICHEHHS 3aBHCHMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢usznyecKkue U XUMHUYECKHUE CBOWMCTBA TUIUYHBIX MPEACTABUTENCH PAa3IUYHBIX
KJIACCOB ~ OPraHMYECKMX BEUIECTB: AJKAHOB, LUKIOAJIKAHOB, aJKEHOB,
AJIIKaJMEHOB, AJIKUHOB, apOMAaTHYECKUX YIJIEBOJOPOAOB, CIIMPTOB, AJIbJIETUOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEIUHEHUN U aMUHOB, aMUHOKHUCJIOT, OEJIKOB, YII€BOAOB (MOHO-, U- U
MOJINCAXaPUIOB), WIUIIOCTPUPOBATh T'€HETHYECKYIO0 CBS3b MEXAY HUMHU
YPABHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pPEAKUUHd C HUCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMUPOBAHHOCTh YMEHHUS NOJATBEPkKAATh HAa KOHKPETHBIX IMpUMEpax
XapaKTep 3aBUCHUMOCTU PEAKLIMOHHON CIOCOOHOCTH OPTaHMYECKUX COEUHEHUIN
OT KpPAaTHOCTU U THUIAa KOBAJEHTHOW CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS
aTOMOB M T'PYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh yMEHUS XapaKTEpHU30BaTh MCTOYHUKHU
YTJIEBOJOPOAHOTO ChIpbAd (HE(PTh, NPHUPOAHBIA Ta3, Yroib), CHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadbOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYUYHBIX
METOAaX IMO3HAaHMS —  HAOJNIOJEHWH, U3MEPEHUH, MOJCIUPOBAHUM,
AKCIIEpPUMEHTE (PEAIbBHOM U MBICIIEHHOM) U YMEHHUSI IPUMEHSTh 3TU 3HAHUS;

c(OPMUPOBAHHOCTh  YMEHHSI  NPUMEHATb  OCHOBHBIE  OIEpaluu
MBICTUTEIILHON JEATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMATHU3ALMIO, BBISIBJICHUE NPUYMHHO-CIEICTBEHHBIX CBsI3€M — IS
W3y4YE€HUS CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUI: BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUI
C TOHSTHSMU W TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
st 0ojiee OCO3HAHHOTO IMOHUMAHHUS CYIIHOCTH MaTepUallbHOTO €IMHCTBA
MHpa, UCIOJIb30BaTh CUCTEMHBIE 3HAHHUS MO OPraHMYECKOW XUMHUU IS
OOBACHEHHSI U TIPOTHO3UPOBAHUS SIBIICHUI, UMEIOUIMX €CTECTBEHHO-HAYUHYIO
1IpupoaYy,

c(OPMUPOBAHHOCTh YMEHUH: NPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM M yYpaBHEHHMSIM XHMHMUYECKMX pEaKIHM C HCIOJIb30BAHUEM
dbu3nyecknx BeaMYMH (Macca, O0O0BEM Ta30B, KOJMYECTBO BEIECTBA),
XapaKTEpU3YIOMIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PAcU€Thl IO
HaXOXXJEHUI0O XMMHUYECKON (OpMyJbl BelIeCTBa MO H3BECTHBIM MaCCOBBIM
JOJIAIM ~ XMUMHYECKUX  DJIEMEHTOB, NPOAYKTaM  CrOpaHMsi, IJIOTHOCTH
ra3zo000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh ~YMEHMI: TNPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN HKOJIOTMYECKON 0€30MacHOCTU MOCHENCTBUS OBITOBOM U
MIPOU3BOJICTBEHHON JEATEIbBHOCTH YEJIOBEKa, CBSA3aHHOM ¢ mepepaboTKoiM
BEILIECTB, MCIOJIb30BaTh MOJYYECHHbIE 3HAHUS [JI1 TPUHITHS TPAMOTHBIX
penieHnii npooJyieM B CUTyalUsIX, CBI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO TJIAHUPOBATH U MTPOBOJIUTH
XUMUYECKUN DKCHEPUMEHT (MOJyYE€HHEe U HM3YyUYEHHE CBOMCTB OpPraHUYECKUX
BELIECTB, KAYECTBEHHBIE PEAKIMU YIJIEBOJOPOJOB pPAa3IUYHBIX KIJIACCOB H
KHUCIIOPOACOIEPKAIINX OPTaHUYECKUX BEILECTB, PEIIEHNUE SKCIIEPUMEHTAIbHbIX
3a/la4y MO PACMO3HABAHUIO OPraHWYECKHX BEUIECTB) C COOJIIOJCHHEM MpPaBUI
0e3omacHOro oOpalieHus] C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,



dbopMynHpoBaTh MEIb HCCICAOBAHUSA, MPEACTABIATh B Pa3IUIHON (QopMme
pPEe3yJIbTAThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;
c(hOpMHUPOBAHHOCTH YMEHUI:

coOI0/1aTh MpaBUjia YKOJOTHYECKU EeTIECO00Pa3HOTO MOBEACHUS B OBITY
W TPYIOBOM JEATEIBHOCTH B LEMAX COXPAHEHUS CBOETO  3/I0POBbS,
OKPYXaroUIEH MPUPOTHON CPEbl U TOCTHXKEHUS €€ YCTOMYMNBOTO PA3BUTHS;

OCO3HAaBaTh OIMACHOCTh TOKCHYECKOrO JCHUCTBUSI HA >KUBBIE OPTraHU3MBI
ONPEAECTEHHBIX OPraHUYECKUX BENIECTB, NOHMMAs cMbIci noka3areis 11K

aHaJIM3UPOBATh 11EIeCO00Pa3HOCTh MPUMEHEHUSI OPTaHUYECKUX BEIIECTB B
MIPOMBIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIEHUS PUCK-TIONb3a;

c(hOpPMHPOBAHHOCTh YMEHHUH: OCYIECTBISATH IEJICHAIIPABICHHBIA ITOUCK
XUMUYECKON HMH(POpMAlUA B PA3IUYHBIX HMCTOYHHKAX (Hay4dyHas ¥ Y4eOHO-
Hay4Has JuTeparypa, cpeicTBa MaccoBoil unpopmanuu, UHTEpHET U Apyrue),
KPUTUYECKU aHAJTU3UPOBATh XUMHUUECKYI0 MH(OpMaLINIO, epepadaThiBaTh €€ U
HCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABIICHHOM y4eOHOI 3a1auei.

11 KJIACC

[IpenMeTHble pe3ynabTaThl OCBOEHHUS Kypca «OOIass U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O MaTEepPUAIBLHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTAX W IMMO3HABAEMOCTH SIBIICHUIN MPUPOJBI, O MECTE€ U 3HAYCHHU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
pa3BUTHUSI, B PEUICHUU MPOOJIEM SKOJIOTHYECKOU, IHEPTETUUECKON U MUIIEBOM
0€30IacCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IAHUM HOBBIX MAaTE€pUaliOB, HOBBIX
HMCTOYHUKOB SHEPIUH, B 00€CIICUCHUN PALIMOHAIBHOTO MIPUPOIONIOIH30BaHUs, B
dbopMUPOBAaHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYphl 4YeJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOIHOU
cpene;

BJIAJICHUE CHUCTEMOM XUMHMYECKMX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAlOIIME TOHATUS — XUMHYECKHH JJIEMEHT, aToOM, PO aTroma,
W30TOIBI, 3JICKTPOHHAs 000J04YKa aroma, S-, P-, Od-aTOMHbBIC OpOHTAIH,
OCHOBHOE M BO30YXJEHHOE COCTOSHMS aToma, TUOpUAM3AIMS aTOMHBIX
opOuTasnei, MOH, MOJIEKYyJia, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTb, CTEIICHb
OKHCJICHUS, XHUMHYECKasl CBsI3b (KOBAJICHTHAs, WOHHAs, MeTaJuIn4yecKas,
BOJIOPOJIHAS), KPUCTA/UIMUECKas PEIIETKA, XHUMHYECKas peakius, pacTBop,
BJIEKTPOJIUTBI, HEAIEKTPOJUTHI, SJICKTPOJIUTHYECKAs AUCCOLMAIMS, CTEICHb
JIWCCOLIMALNY, BOJOPOJHBIA IIOKAa3aTelb, OKUCIUTEIb, BOCCTAaHOBUTEID,
TEMI0BOU 3(PPEKT XUMHUYECKOM peaklHUH, CKOPOCTh XUMHYECKON peakiuw,
XUMUYECKOE PABHOBECHE; TEOPUM U 3aKOHBI (TEOpHUS DIICKTPOJIUTHUYCCKON
auccounanuu, nepuoanyeckuit 3akon .M. MenpaeneeBa, 3aKOH COXpaHEHMS
Macchl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS YHEPTUU MPU XUMUYECKUX
peaKkIusx, 3aKOH MOCTOSHCTBA COCTaBa BEIECTB, 3aKOH JICUCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK XWMHHU, MHUPOBO33PEHUECKUE 3HAHMS,
JIeXKalMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
SIBJICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJIIPHOM M HAJIMOJICKYJISIPHOM YpPOBHSX; NPEACTABICHUS O
MEXaHU3Max XHUMHYECKUX PEAKIUM, TEPMOIMHAMHUECKUX M KUHETUUYECKHUX
3aKOHOMEPHOCTAX MX MPOTEKaHUs, 0 XUMHUYECKOM PAaBHOBECHM, PACTBOpAX M
JUCIIEPCHBIX CHUCTeMaX; (PaKTOJOTUUECKHE CBEJCHHUS O CBOMCTBAX, COCTaBe,
MOJIydeHUH U 0E€30MacHOM HCIMOJb30BaHUM BAXXHEUIIIUX HEOPraHUYECKHUX
BEILIECTB B OBITY M MPAKTHUYECKON JEATEIbHOCTH YeJIOBEKA, OOIIMX HAYYHBIX
NPUHLUANAX XUMAYECKOTO ITPOU3BO/ICTBA;



c(hOpMHUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTePHbIC MPU3HAKU MTOHITHIA,
YCTAaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUSA
IIPY ONIMCAaHUH HEOPTaHWYECKUX BELIECTB U UX ITPEBPALLCHUM;

c(hOpPMUPOBAHHOCTh YMEHUS HCIIOJIb30BATh XUMHUYECKYIO CUMBOJIHKY JJIs
cocTaBlieHUs] (OpMYyN BEHIECTB U ypPaBHEHWHW XMMHYECKUX PpEaKLHUH,
cuctematnyeckyto HomeHkinatypy (IUPAC) wu TpuBHaibHBIE Ha3BaHHS
OT/IEJIbHBIX BEILIECTB;

cOpPMUPOBAHHOCTh YMEHHUS OIpPEAENSATh BaJCHTHOCTh M  CTENEHb
OKHCJICHHS] XUMUYECKUX JJIEMEHTOB B COCAUHEHMSX, BUJ XUMHUYECKOM CBS3H
(koBaneHTHasi, MOHHAs, METaJUIMYECKasi, BOAOPOHAs), TUIl KPUCTALIMYECKON
PELIETKA KOHKPETHOIO BEILIECTBA;

c(hOpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHJIa XUMHUYECKOM CBSI3U MU THUIA KPUCTAIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHMUsl KOBAJIEHTHOM CBS3H;

c(OPMHUPOBAHHOCTh YMEHHH: KIJIACCU(DPUIIMPOBATH: HEOPTraHUYECKUE
BEILIECTBA IO MX COCTaBY, XMUMHMYECKHE PEAKIUU IO PA3JIMYHBIM ITPU3HAKAM
(uncimy M cOCTaBy pearupyrollux BEUIECTB, TEIUIOBOMY 3(QexTy peakuuwu,
M3MEHEHUIO CTENEHEH OKHUCJIEHUS DJIEMEHTOB, OOpPaTUMOCTH, YYACTHIO
KaTtajiu3aTopa U JIPyrue); caMOCTOATENbHO BBIOMPATh OCHOBAHMSI U KPUTEPUU
JUTSL KacCU(DUKALIMKM U3yYaEeMbIX BEIIECTB U XUMUYECKHUX PEAKIUM;

c(hOPMHUPOBAHHOCTh YMEHUS PACKPBIBATh CMBICI NEPUOIUYECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIONIYIO,
OOBSICHUTEIIbHYIO U IIPOTHOCTHYCCKYIO (YHKINN;

c(OpMHPOBAHHOCTh YMEHHMII: XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XWMHMYECKHX DJJIEMEHTOB II€PBOrO—YETBEPTOrO IIEPUOAOB
[Tepuonnueckoit  cucrembl .M. MengeneeBa, HWCOONb3ysd  MOHSATHS
(QHEPreTUYECKUE YPOBHNY, «IHEPTETUUCCKHUE TTOAYPOBHUY, «S-, P-, 0-aTOMHBIE
opOuTaNM», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYECKHE COCTOSHHS aToMay;
OOBSACHSATH 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX
coeauHeHnd 1o nepuoxam u rpynmnaMm llepmommueckon cucremsr [ U.
MeHnpneneeBa, BAaJEHTHbIE BO3MOXHOCTHM AaTOMOB DJJIEMEHTOB Ha OCHOBE
CTPOEHHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpPMHUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHAYECKHUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJACCOB, IOATBEPXKAATH
CYILIECTBOBAHUE T'€HETUYECKON CBSI3M MEK]Y HEOPTaHMYECKMMH BEIIECTBAMM C
ITOMOUIBI0 YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKLIHM IMOCPEACTBOM COCTABIICHHS AJEKTPOHHOTO
OanaHca ATHUX pEeaKIUW; peakluii HOHHOTO OOMEHa IMyTEM COCTAaBJCHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEAaKUUU THAPOIU3a; PEaKLUn
KOMILIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
AIIOMUHUSA );

c(OpPMHUPOBAHHOCTh yMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHYECKUX PEAKINNA ¢ YUETOM MX SHEPreTHUYECKHX XapaKTEPUCTHK, XAPaAKTEP
U3MEHEHUSI CKOPOCTHM XHMHYECKOM PEAKUHWH B 3aBUCUMOCTH OT PAa3JIUYHBIX
(GakTopoB, a TakKKe XapaKTep CMEIICHHS XUMHUYECKOTO paBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aehcTBul (mpuniui Jle [latense);

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHWMHUUYECKHE PEaAKIIHH,
JeXaluye B OCHOBE IPOMBIIIJIEHHOTO TMOJYYEHHS] CEPHOW KHUCIOTHI, AMMHUAKa,
oOllMe Hay4Hble MPUHUHUIIBI XUMUYECKUX IPOU3BOJCTB; IEIECO00Pa3HOCTD



MPUMEHEHUS HEOPTaHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU
3pEHHS COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUS SABJICHUM MPUPOJbI — HAONIOACHHUE, W3MEPEHHE, MOJIECIHPOBAHUE,
HKCIIEPUMEHT (PEAJIbHBI M MBICICHHBIN), HCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKaxX, YMEHHS TPUMEHATh OSTH 3HAaHUA TPH IKCHEPUMEHTATHHOM
MCCJICIOBAaHUH BEIECTB U AJII OOBSCHEHHUS XUMHUYECKHUX SIBJICHHUM, UMEIOIINX
MECTO B NPUPOJIE, MPAKTUUYECKON NEATEIBHOCTH YEJIOBEKAa U B MOBCEIHEBHOMN
KU3HU;

c(hOpPMUPOBAHHOCTh YMEHHS BBISABIIATH B3aMMOCBSA3h XUMUYECKIX 3HAHUU
C TOHATUSMHU U TPEACTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB
111 00Jiee OCO3HAHHOTO MOHMMAHUS MaTEPUAIbHOTO €IMHCTBA MHUPA;

c(OPMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSATHA  «MaccoBas JONS BEIIECTBA B  pacTBOpPE» U «MOJSIpHAs
KOHLIGHTpalus»; Macchl BellecTBa WM OObEMa ra3a IO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WU 00BEMY OJHOIO M3 YYACTBYIOIIMX B PEAKIIUU
BEILIECTB; TEIJIOBOro 3((exra peakiuu; 3HAYEHUS BOJOPOJHOrO IMOKa3aTems
PacTBOPOB KHUCJIOT MU ILIEIOYEH C M3BECTHOM CTENEHBIO TUCCOIMAIMU; MAacChl
(0OBEMa, KonMYecTBa BEUIECTBA) MPOAYKTA PEAKUUU, €CIU OJHO U3 MCXOJHBIX
BEIIECTB JAHO B BHJAE pacTBopa C OMNPEICIEHHOM MacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA WM JaHO B M30BITKE (MMEET MPUMECH); JOJIU BHIXOJa
MPOAYKTA PEaKiiuu; O0BEMHBIX OTHOLIICHHUH Tra30B;

c(hOpMHPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO MJIaHUPOBATH U MTPOBOJIUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE pEakuuid HOHHOro OOMeHa,
MOATBEP)KJACHUE  KAYeCTBEHHONO  COCTaBa  HEOPraHMYECKHX  BEIIECTB,
OMpeaeeHre Cpebl PACTBOPOB BEILECTB C MOMOIIBI0 UHAUKATOPOB, U3yUYECHHE
BIIMSIHUST PA3NIMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMUYECKOW PEaKIUH, pPelIeHue
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMaM «Meramib» U «Hemeramns») ¢
coOJIfoficHueM  TpaBuj  Oe3omacHOro  oOpalleHusi ¢ BeleCTBaMU U
7a0opaTopHbIM  oOopyaoBaHueM, GOPMYJIHUPOBATH I€db  HCCIIEIOBAHMUS,
MPEACTABISATH B Pa3auyHON (hopMe pe3ynbTaThl SIKCIEPUMEHTA, aHATU3UPOBATH
Y OLIGHWBATh UX IOCTOBEPHOCTH;

cOpMHUPOBAHHOCTh ~YMEHHUH: COONIOJAaTh MpaBujia  MOJIH30BAHUS
XUMHUYECKOM TMOCYI0il W Ja00paTOpHBIM O00O0pYIOBaHHUEM, OOpAILECHUS C
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIMSIMH 110 BHITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKUX OMNBITOB, SKOJOTWYECKH II€JI€CO00pPa3HOr0 MOBEACHHS B OBITY U
TPYJAOBOM JIEATEHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/I0POBbs, OKpYKaroUei
IPUPOAHON Cpeabl U JOCTHMIKEHUSA €€ YCTOMYMBOIO pPa3BUTHSA, OCO3HABATH
OMACHOCTh TOKCHYECKOTO JCHCTBHS Ha KHBBICE OPTraHU3MBl OMPEICIEHHBIX
HEOPraHUYECKUX BEIIECTB, MOHUMAs cMbIci nokazarens [TK;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XMMHYCCKOM HWH(OPMALMK B DPasiIMYHBIX HMCTOYHHKAX (HAay4HAs M Y4EOHO-
Hay4Has JIMTEPaTypa, CPEACTBA MacCOBOM MH(popmalmu, HTepHEeT 1 Apyrue),
KPUTUYCCKH aHAIM3MPOBATh XUMUYCCKYI0 HH(POPMALHIO, IiepepadaTsiBath & 1
UCIIOJIb30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOW ydeOHON  3amaueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3je/ioB DJieKTpoHHbIe (1uppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/1 | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pa3nes 1. TeopeTrnueckue 0CHOBBI OPraHMYeCcKOH XUMUH
[Ipenmer opranuyeckoii
11 xuMuu. Teopus cTpoeHHs 8 bubnnoreka [JOK
' OPraHUYECKHX COEIUHEHHI https://m.eds00.ru/d69df650
A. M. bytneposa
Htoro no paznemny 8
Pasnen 2. YraeBonopoabt
IIpenenbubIe
2.1 JIEBOJIOPOIBI — AJKAHBI 5 bubmmorexa LHOK
' yr p ’ https://m.eds00.ru/d69df650
[IUKJTOATKAHBI
Henpenenbubie
2.2 nell)sojl OpOJIBI: AJTKEHBI 14 1 bubmmorexa [JOK
' YHICBONOPOREL ’ https://m.eds00.ru/d69df650
QJIKaTUECHBI, AJTKUHBI
53 Apomaruyeckue 3 bubnuorexa [IOK
' YIIIEBOAOPOILI (apeHBI) https://m.eds00.ru/d69df650
[TpupoaHbIe HCTOYHUKH
24 rIJ)Iell)soﬂo 0JI0B U UX 4 bubmmorexa [JOK
' Y AOPOA https://m.edsoo.ru/d69df650
nepepaboTka
2.5 ["anoreHnpoun3BoHbIE 4 1 bub6nuorexa [IOK



https://m.edsoo.ru/d69df650
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YTJIEBOAOPOIOB

https://m.edsoo0.ru/d69df650

Uroro no pazgeny

35

Paszgea 3. Kucaopoacoaepxamme opraHu4eckKu

€ coeJMHeHus

bubmuoreka [JOK
31 Criupret. dero 1 https://m.eds00.ru/d69df650
KapOouunbHbIe
COCIIMHCHUS: alIbJCTU/IbI U
3.2 keToHbl. KapOoHOBEIE 21 bubmorexa [JOK
' - hap https://m.eds00.ru/d69df650
KUCIOTHI. CIIOKHBIC
a¢upsl. XKupbl
bubmuorexa [JOK
33 Y TIeBOMH J 1 https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3nen 4. A3oTcoaeprkaime opraHudeckue coelMHeHus1
41 AMUHEI. AMUHOKHUCITIOTEL. 19 1 bu6mmoreka [JOK
' Benku https://m.eds00.ru/d69df650
Wroro no pazaeny 12
Paspnen S. BeicokomMoJieKy IsIpHbIE COeIMHECHUS
51 BricokoMonekymsipHbie 5 bubmuoreka [IOK
' COEIMHEHUS https://m.eds00.ru/d69df650
HWroro no pasneny 6
OBUIEE KOJIMYECTBO
102 3

YACOB I10 ITPOT'PAMME
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11 KITACC

HaunmenoBanue

KoaudecTBO 9acoB

Ne DJIeKTpoHHbIe (LN (ppoBbIE)
pa3iesioB U TeM KoHnTtpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas 9 bu6mmoreka [JOK
' cucrema https://m.edsoo.ru/2dd57f24
XUMHYECKHX
sneMenToB [. W.
MenneneeBa
Crpoenue
12 BEIIIECTBA. 1 1 bu6mmoreka [IOK
' Mmuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 Xumuueckue 19 1 3 bu6mmoreka [IOK
' peaxImu https://m.edso0o.ru/2dd57f24
Wroro no pazueny 39
Pa3nes 2. Heoprannueckasi XuMust
bu6mmorexa [JOK
21 Hemeranet 31 1 3 https://m.edsoo.ru/2dd57f24
2.2 MerTanbl 23 1 2 bu6nmoreka [JOK



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24
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https://m.edsoo.ru/2dd57f24

Hroro no pazneny o4

Pa3zgen 3. XumMus u ;Ku3HbL
MeToanl TO3HAHUS

3.1 B XUMHUU. XUMUS U 9 bubnnorexa [IOK

' ) https://m.edsoo.ru/2dd57f24
KU3Hb

Hroro o pasneny 9

OBILIEE KOJIMYECTBO

YACOBIIO 102

[TPOTPAMME



https://m.edsoo.ru/2dd57f24
https://m.edsoo.ru/2dd57f24

IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

N KoandecTBo 4acoB 3J'IeKTp0HHBIe
[1]
muppoBLIe
n/ Tema ypoka Kontpox IpakTuuec OobopynoBanue Touxku bp
Bceero bHBIE 06p3303aTe.111>m)1e
n KHe paboTbl | PocTa
padoTbI pecypchl
IIpenmer u 3HaueHUE
o Undposan nabopaTtopma no
OPraHUYEeCKON XUMHUH, Bu6nuoreka LIOK
XUMUU (yyeHun4yeckas)
MIPEJICTABIICHUE O 1 https://m.eds00.ru/3686e6f

MHOT000pa3uu
OPraHUYECKHUX COCIUHCHHI

HoyTtbyk M3BM RAYbook
moaenn Si 1512

5

DJeKTPOHHOE CTPOCHHE
aToma yriepoJia (OCHOBHOE U
BO30Y)KIEHHOE COCTOSIHUS). 1
BasieHTHBIE BO3MOXHOCTH
aToma yriepoja

Uundposaa nabopatopus no
XUMUK (y4eHnyecKas)
HoyTt6yk M3BM RAYbook
moaenn Si 1512

bu6mmoreka [IOK
https://m.edsoo.ru/Oce6fd4
[¢

XuMHUecKas CBsI3b B
OpPraHMYECKUX COECTUHEHMSIX.
MexaHu3Mbl 00pazoBaHMs 1
KOBAJICHTHOM CBSI3U,
CrocoObl pa3pbiBa CBS3EH

Undposan nabopatopus no
XUMUK (y4eHnyecKas)
HoyTbyk M3BM RAYbook
mogenm Si 1512

bu6mmoreka [IOK
https://m.edsoo.ru/8d39f5¢
8

Teopus crpoeHus
OpPraHMYECKUX COEAUHEHUN 1
A. M. byrneposa

Uundposan nabopatopus no
XMMWUK (y4eHnYecKas)
HoyTtbyk M3BM RAYbook
mozaenu Si 1512

bubmuorexa [JOK
https://m.edsoo.ru/9e595ch
8
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Buael uzomepun:

CTPYKTypHas, Undposan nabopatopua no
bu6mmoreka [IOK
5 MIPOCTPAHCTBEHHAS. XUMUK (y4eHnyecKas) https://m.edsoo.ru/b0e616
DneKTpoHHBIE 3P PEKTH B HoyT6yk N3BM RAYbook 61 " '
MOJIEKYJIaX OPraHuYECKUX mogenm Si 1512 -
COCIUHEHUN
[IpencraBienue o
Undposan nabopatopus no
KJ1accu(pUKaLUU U bubnuorexa [JOK
6 XMMUK (yueHun4yeckas) httos://m.ed 16212dd
CHUCTeMaTH4YeCKas s://m.edsoo.ru/c
[UPAC HoyTt6yk M3BM RAYbook le
HOMEHKIATYPa ( ) moaenu Si 1512 =
OPraHNUYEeCKHUX BEIIECTB
Undposan nabopatopua no
. bubmuorexa [JOK
Knaccudukanus peaknuii B XUMUU (yyeHun4yeckas)
7 . https://m.edsoo.ru/ba5706a
OpPraHNYECKON XUMUU Hoyt6yk NM3BM RAYbook 2
moaenun Si 1512 -
Undposan nabopatopua no
bu6mmoreka [JOK
8 CucreMaruzanus u XUMUK (y4eHnyecKas) httos://m.ed 18737
s.//m.edsoo.ru/87a37ca
00001IeHre 3HAHUH TI0 TEME Hoyt6yk M3BM RAYbook b D
moaenun Si 1512 -
ANKaHbI: TOMOJOTHYSCKUM
psa, obmas popmyina, Lindposas nabopaTtopua no
bu6mmorexa [IOK
HOMEHKJIaTypa U U30MEpHs, XMMUM (yyeHunyeckas)
9 https://m.edso00.ru/25a146
JJIEKTPOHHOE U Hoyt6yk NM3BM RAYbook 36
IPOCTPAHCTBEHHOE CTPOCHHE mogenn Si 1512 _
MOJIEKYH
10 dusnueckrue U XUMHUYECKUE Undposan nabopatopua no bu6mmoreka [JOK

CBOICTBA aJIKaHOB

XUMUK (y4eHnyecKas)

https://m.edso0.ru/313771



https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c

Hoytbyk NM3BM RAYbook
mogenmn Si 1512

HaxoxneHue ankaHoB B
npupoe. CriocoOsbl

Undposana nabopatopusa no
XUMUM (yyeHun4yeckas)

bubmuorexa [JOK

11 https://m.eds00.ru/259b0a
[OJIyYEHUS U TPUMEHEHUE Hoyt6yk M3BM RAYbook 5bp
AJIKAHOB mopaenn Si 1512 _
ukmoankaHbl: o0IIas
dbopMyna, HOMEHKIIATypa Undposas nabopaTtopua no
bu6mmorexa [IOK
H30MepHs, 0COOCHHOCTH XUMUK (y4eHnYecKas)
12 https://m.eds00.ru/156730
CTPOEHUS U XUMUUYECKUX Hoyt6yk NM3BM RAYbook 0
CBOMCTB, CIIOCOOBI mogenm Si 1512 —
MOJYyYEHUS U IPUMEHEHUE
Pemenne pacuérHnix 3am1au
Ha OIIpEeJIETICHNE
MOJIEKYJIIPHOM (hOPMYITBI Undposan nabopatopua no
bu6mmoreka [JOK
OPraHNY€eCKOTO BEIIECTBA 10 XMMUK (yyeHun4yeckas)
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JIOJIIM aTOMOB Hoyt6yk NM3BM RAYbook b
3JIEMEHTOB, BXO/IAIIUX B €70 mogenn Si 1512 -
cocraB. CucreMarusanus u
000011ICHIE 3HAHUM 10 TEME
AJIKEeHBI: TOMOJOTHYSCKUH
psin, obmias ¢popmyna,
Undposan nabopatopus no
HOMEHKJIATypa, HIEKTPOHHOE bubnnoreka [JOK
XMMUK (y4eHnYecKas)
14 Y TIPOCTPAaHCTBEHHOE https://m.edsoo.ru/273b0a

CTPOEHHUE MOJIEKYJI.
CrpyKTypHas U IIUC-TpaHC-
M30MEpPHUsI aJIKEHOB

HoyTbyk M3BM RAYbook
mogenm Si 1512

le
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duznyeckre U XUMHUYECKIE

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bubmuorexa [JOK

15 CBOICTBa ajikeHOB. IIpaBuiio https://m.eds00.ru/21069cc
" P HoyT6yk M3BM RAYbook y D
apKOBHUKOBA mozenu Si 1512 d
Undposana nabopatopusa no
bubmuoreka [JOK
CnocoObI 1oTydeHus 1 XUMUK (y4eHnyecKas)
16 https://m.eds00.ru/665dc0
MPUMEHEHHUE AJIKEHOB Hoyt6yk NM3BM RAYbook 58
moaenn Si 1512 -
[TpakTraeckast padorta Ne 1 LUudposaa nabopatopus no
" bu6mmoreka [IOK
o teMe "l[lonyuenue XMMUK (yyeHu4ecKan)
17 https://m.edsoo.ru/0941eed
STUJICHA U U3YyYEHUE €T0 HoyTtbyk NM3BM RAYbook 3
cBoMcTB" mogenu Si 1512 -
Pemenue pacuérHbix 3ama4 Undposan nabopatopua no
bu6nmoreka [JOK
Ha OIIpe/cIeHue XUMUM (yyeHun4yeckas)
18 . https://m.edso00.ru/e9ea992
MOJIEKYJISIPHOM (OpMYyJIBI Hoytbyk M3BM RAYbook 1
OpTaHUYECKOIr'o BEIIECTBA mogenm Si 1512 -
AJKaueHbl: CONMPsHKEHHBIE,
Undposan nabopatopua no
U30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJIUPOBAaHHBIE xumin (yenieckas) https://m.eds00.ru/04298c
yMY ] Hoyt6yk M3BM RAYbook T '
Oco0eHHOCTH AIIEKTPOHHOTO _ 0a
moaenun Si 1512
CTPOEHUSA
Undposan nabopatopus no
. bu6mmorexa [IOK
XHUMHUYECKHE CBOMCTBA XMMUM (yyeHun4yeckas)
20 . https://m.eds00.ru/e56125
COIPSKEHHBIX TUEHOB Hoytbyk NM3BM RAYbook 3d
mogenm Si 1512 -
21 CnocoOsI ToTy4YeHus 1 Linpposan nabopatopua no bu6nmoreka [JOK

MMPUMCHCHUEC AJIKaJHUCHOB

XUMUU (yyeHun4yeckas)

https://m.edsoo.ru/1aa8166
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https://m.edsoo.ru/e9ea9921
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https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660

Hoytbyk NM3BM RAYbook
mogenmn Si 1512

[e)

AJIKVHBL; TOMOJIOTHYECKUN
psn, obmias ¢popmyna,
HOMEHKJIaTypa, AJICKTPOHHOE

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bubmuoreka [JOK

22 https://m.edso00.ru/68b6cca
U IPOCTPAHCTBEHHOE Hoyt6yk M3BM RAYbook c D
CTPOCHHUE MOJICKYII, mogenn Si 1512 B
(duznyeckue cBoicTBa
Undposan nabopatopua no
. bubmuorexa [JOK
23 XHUMHUYECKHE CBOICTBA XUMUU (yyeHun4yeckas) httos://m.ed 123493
s.//m.edsoo0.ru a
AJIKAHOB HoyTbyk NM3BM RAYbook 930
mogenun Si 1512 _
Undposan nabopatopua no
bu6nmoreka [JOK
KauecTBeHHbBIE peaknu Ha XUMUM (yyeHun4yeckas)
24 . https://m.edsoo.ru/7b1c48
TPOHHYIO CBS3b Hoytbyk M3BM RAYbook da
moaenun Si 1512 _
Undposan nabopatopua no
bu6nmoreka [JOK
o5 CnocoObI oTydeHus u XMMMK (yYeHnyeckasn) httos://m.ed 126693l
s.//m.edsoo.ru/a6f9ale
IIPUMEHEHNUE AIIKUHOB HoyTbyk NM3BM RAYbook 2 P
moaenun Si 1512 -
. Undposan nabopatopus no
Pemienue 3amau: pacu€rsl o bubnmoreka [JOK
26 . XMMUM (yyeHun4yeckas) httos://m.ed I5db8e5
ABHEHHIO XMMHYICCKOM s.//m.edso0.ru e
yp HoyT6yk M3BM RAYbook ) 60
PEAKIHH moaenu Si 1512 _
Undposan nabopatopus no
CucreMaruzanus u
27 XMMMK (ydeHnYecKasn)

000011IeHrE 3HAHUU T10 TEME

HoyTbyk M3BM RAYbook
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mopaenn Si 1512

ApeHBbI: TOMOJIOTHYECKUI
psia, obmast hopmyia,
HOMEHKJIaTypa.

Undposan nabopatopua no
XMMUM (yyeHun4yeckas)

bu6mmoreka [IOK

28 DNEKTPOHHOE U https://m.edsoo.ru/a92a709
p HoyT6yk M3BM RAYbook p D
MIPOCTPAHCTBEHHOE CTPOCHUE Mozenn Si 1512 4
MoOJIeKyJ OeH30J1a U TOIyoJIa,
uX (pU3HYECKUE CBOMCTBA
Undposan nabopatopua no
. bubmuorexa [JOK
XHUMHUYECKHE CBOICTBA XMMMKK (y4eHnYecKkasn)
29 https://m.edsoo.ru/a44alae
apEeHOB: PeaKIUU 3aMELICHUs HoyTtbyk NM3BM RAYbook 4
mogenmn Si 1512 -
XHUMHUYECKHE CBOICTBA Uundposan nabopartopus no
apeHoB: peaKluu XMW (y4eHnyeckas) bubmorexa HOK
30 ' https://m.edsoo.ru/a44alae
[IPUCOENUHEHNS, OKUCIIEHUE Hoyt6yk NM3BM RAYbook 4
TOMOJIOr0OB O€eH30J1a mogenn Si 1512 -
Undposan nabopatopus no
bu6mmoreka [IOK
OCo0EHHOCTH XUMHYESCKUX XMMMK (y4eHnyecKasn)
31 . https://m.eds00.ru/d5018a
CBOWMCTB CTHUPOJIa HoyTtbyk NM3BM RAYbook 54
moaenun Si 1512 _
Pemenune pacu€THbIX 33124 LUndposan nabopaTtopua no
bu6mmoreka [JOK
Ha OIpEJEIIEHNE XMMMU (y4eHnyecKkasn)
32 N https://m.edsoo.ru/53461a
MOJIEKYJISIPHON (hOpMYJIBI Hoytbyk M3BM RAYbook 2c
OpTraHUYEeCKOro BelIeCTBa moaenu Si 1512 —
Lindposas nabopatopus no bu6mmorexa [IOK
Crioco6bI nostyueHust u
33 XMMUK (y4eHn4ecKasn) https://m.edso0.ru/6f717d0

MMPUMCHCHUC apCHOB

HoyTbyk M3BM RAYbook

9
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mopaenn Si 1512

I'eneTnueckas cBA3b MCKOY

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

34 Pa3IMYHBIMH KJIacCaMH
HoyTbyk NM3BM RAYbook
YHICBOROPO/IOB mogenu Si 1512
Pacuétel no ypaBHEHUAM Undposan nabopaTtopua no
35 XAMHYECKHUX PEaKIUM. XMMMU (y4eHnYecKkasn)
CucreMaruzanus u HoyTbyk NM3BM RAYbook
0000111eHNEe 3HAHNIT IO TEME mogenn Si 1512
Undposan nabopatopus no
36 [Ipupoanstii ra3. [lonyTHbie XUMUU (yyeHun4yeckas)
He(TSIHBIC Ta3bl Hoyt6yk NM3BM RAYbook
moaenn Si 1512
Undposan nabopatopus no
. bu6mmoreka [IOK
Kamennslit yroias u XUMUM (yyeHun4yeckas)
37 https://m.eds00.ru/69b339
HPOAYKTHI €ro nepepadoTKu Hoytbyk M3BM RAYbook 3h
moaenn Si 1512 -
Hedts u ciocoOs1 eé Lindposas nabopaTtopusa no
bu6mmoreka [IOK
nepepabotku. [Ipumenenue XMMUK (y4eHnyecKasn)
38 https://m.edsoo.ru/21f9de7
IPOAYKTOB NepepaboTKu HoyT6yk N3BM RAYbook g
HeTH mogenm Si 1512 -
ndposas naboparopusa no
I'enernueckas cBsI3b MEXKIY Lnop parop
XMMMU (y4eHnyeckasn)
39 pa3IMYHBIMU KJIaccaMu
HoyTtbyk M3BM RAYbook
YIICBONOPO/IOB moaenu Si 1512
40 I"anorenonpousBogHbIE LUndposan nabopaTtopua no bu6mmoreka [JOK

YTJIEBOJIOPOIOB:

XUMUK (y4eHnyecKas)

https://m.edsoo.ru/82b4d7
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9JICKTPOHHOC CTPOCHHC,
pCaKknuu 3aMCIICHUSA
rajJorcHa

Hoytbyk NM3BM RAYbook
mogenmn Si 1512

JleiicTBue 1Ie04uei Ha

Undposan nabopatopua no

rajJjoreHIpOU3BOIHbIE.
a1 Bsaumoeiicraie XUMUK (y4eHndecKas)
MO CHAKAHOB C Hoytbyk NM3BM RAYbook
mogenmn Si 1512
MarHueM U IIUHKOM
Undposan nabopatopus no
Cucremaruzanus u XM (y4ermeckas) bu6mmorexa [IOK
42 000011IeHHE 3HAHUH 110 https://m.edso00.ru/20e89f2
paszeny "VrreBonopomst” HoyTtbyk NM3BM RAYbook 9
moaenn Si 1512 -
Undposan nabopatopus no
b K
43 KonrponbHas pabora no XMMUmK (ydeHnveckas) htI:6H;IOTe§a HO/% 9629
s://m.eds00.ru/95c%e
teme "Yrinesogopoast” Hoyt6yk M3BM RAYbook 8 D
moaenn Si 1512 -
[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHI
Lindposas nabopatopua no
pan, oburas hopmyina, bubnmnorexa [JOK
44 XUMUM (yyeHun4yeckas) _
CTPOEHUE MOJIEKYIL, HoyT6yk 19BM RAYbook https://m.edsoo.ru/df04c5c
H30MEpHsI, HOMCHKIATypa d
maccf@ﬂ;auﬂﬂ ypa, mogenu Si 1512 -
duznueckue cBocTBa
. nédposasa nabopatopmsa no
XuMHUYeCKHe CBOMCTBA )ELM::JM (yququr::Kaﬂr)) bubmuorexa [JOK
45 MPEACIbHBIX OTHOATOMHBIX https://m.edsoo.ru/26ee34f

CIIIPTOB

HoyTbyk NM3BM RAYbook
moaenun Si 1512

€
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CniocoOblI noy4eHus u

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bubmuorexa [JOK

46 MIPUMEHEHHUE OJHOATOMHBIX https://m.eds00.ru/484100
p g HoyT6yk M3BM RAYbook 008000000
CITMpTOB mogenu Si 1512 B
IIpocthic 3¢upsI: Lindposas nabopatopua no
H(I))MCHKJIaT(f’p;) U U30MEPUs XUMUK (y4eHnyecKas) bubmoreka LOK
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XUMUU (yyeHun4yeckas)

https://m.edsoo.ru/3aebd77
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Lindposas nabopatopua no
cucTeMaTu3alus U3y4eHHOTO bubnnoreka [HOK

XUMUK (yyeHun4yeckas)

102 ?;Tepﬂaﬂa 110 TeME 1 HoyT6yk M9BM RAYbook gttps://m.edsoo.ru/6a22b1e
LICOKOMOJ;I'eKyJ'I}IprIe mosenn Si 1512 8
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11 KITACC

N Koau4vecTBo yacoB DJIeKTPOHHbIE
[
udpoBbIe
n/ | Tema ypoka Kourpoa | Hpakru Oo6opynoBanne Touku unpp
I Bcero bHbIE yeckue pocra oOpa3oBaTeibHbIE
padoTbI padoThbI pecypcbl
Undposan nabopatopus no
bu6mmoreka [IOK
1 Atom. CocTaB aTOMHBIX sIIep. 1 XUMUK (y4eHnyeckas) httos://m.ed 150c112
s://m.edso0.ru/59¢
XUMHUYEeCKUM 3aeMeHT. M30TOombl Hoyt6yk M3BM RAYbook o D
moaenn Si 1512 —
noposaa naboparopus no
CrpoeHnue 31eKTPOHHBIX Hucpp patop bubnuorexa [JOK
5 5 1 XUMUK (y4eHnYecKas) hitos://m.ed Ibadofif
000J109€K aTOMOB, KBAaHTOBBIC s://m.eds00.ru
HoyTt6yk M3BM RAYbook 2 D
amcaa mozenn Si 1512 <
Undposan nabopatopus no
Knaccugukarus Xxumuueckux bubnnorexka [JOK
3 SIIEMEHTOB (s-, p-, d-, f- 1 XMMUM (yermieckas) https://m.edso00.ru/61294a
e HoyT6yk M3BM RAYbook 9 — )
SNEMEHTE]) mozenn Si 1512 =
Uundposaa nabopatopus no
bu6mmorexa [IOK
4 Pacnipenenenue 3neKTpoHOB 110 1 XMMum (yyeHnyeckas) https://m.eds00.ru/f5f750f
ATOMHBIM OpOUTAISIM Hoyt6yk NM3BM RAYbook o — '
mogenmn Si 1512 -
Lndposan nabopatopus no
DNIeKTpOHHBIE KOH(PUTYpaITUN bubmuorexa [JOK
5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 xummit {yseniecka) https://m.edso0.ru/8149e8
5 . HoyTt6yk M3BM RAYbook 46 — '
BO30YX/1IEHHOM COCTOSIHUHU wozenn Si 1512 40
6 DNeKTpOHHBIE KOH(UTYpaIun 1 Linpposan nabopatopua no bu6mmoreka [JOK
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HOHOB.
DIEKTPOOTPULIATETLHOCTh

XUMUK (yyeHun4yeckas)
HoyTbyk NM3BM RAYbook
mogenmn Si 1512

https://m.edsoo.ru/a0764b
24

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.

Uudposaa nabopatopus no
XUMUK (y4eHnyecKas)

bu6mmoreka [IOK

7 https://m.eds00.ru/16957¢
Menneneena, CBI3b C Hoyt6yk NM3BM RAYbook Olp
COBPEMEHHOM TEOPUEH CTPOCHHUS mogenw Si 1512 —
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
. Lindposas nabopatopua no
CBOMCTB XUMHYECKUX AJICMEHTOB bubmuorexa [JOK
8 1 00pa3yeMBIX UMH IIPOCTHIX U xumuh (y1erinieckas) https://m.edso00.ru/f84689
pasy P Hoyt6yk NM3BM RAYbook 97 — '
CJIOKHBIX BEIIECTB MO TPyIIaM U mozenn Si 1512 2/
nepuoaam
Undposan nabopatopus no
bu6mmoreka [IOK
9 CucremMaruzaiuys 1 0000IIeHHe XMMUK (yyeHuuecKasn) httos://m.ed 18fad29
s://m.edso0.ru/8fa
3HAHUH 10 TEME Hoyt6yk NM3BM RAYbook 4 20
moaenn Si 1512 -
Bunsl xumMmnueckoil cBA3U.
Lindposas nabopatopua no
Mexanu3mbl 00pa3oBaHuUs bubnunorexa [JOK
10 KOBaJICHTHOM CcBs13U. BomopomHas xumuut (yeHueckas) https://m.edsoo.ru/5a8072
M ’ p Hoyt6yk N3BM RAYbook of o '
CBSI3b. eiicMoneKynﬂpHLIe wmozenn Si 1512 ar
B3aUMOJICHCTBHS
BaneHTHOCTE U BaJICHTHBIE Lindposaa nabopaTtopua no
bu6mmoreka [JOK
BO3MOKHOCTH aTOMOB. CBS3b XMMUM (y4eHnyecKasn)
11 https://m.edsoo.ru/3d2ca0

IIEKTPOHHOU CTPYKTYpBI
MOJIEKYJI C UX TEOMETPUUECKUM

HoyTtbyk M3BM RAYbook
moaenun Si 1512

93
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CTpOCHHEM

IIpencraBiieHus: 0 KOMILUIEKCHBIX

Undposan nabopatopua no
XUMUK (yyeHun4yeckas)

bu6mmoreka [IOK

12 COCIMHEHMSX: COCTaB B https://m.eds00.ru/8c66b1
a HoyT6yk M3BM RAYbook 2ap
HOMEHKJIaTypa Mozenn Si 1512 za
BemiecTBa MOJIEKYJISIPHOTO U Undposana nabopatopusa no
bu6mmorexa [IOK
13 HEMOJIEKYJIIPHOI'O CTPOCHUS. XUMUK (y4eHnYecKas) httos://m.edsoo.ru/e16763
Turbl KPUCTATUIMYECKUX Hoyt6yk NM3BM RAYbook 5h — '
PELIETOK U CBOMCTBA BEILIECTB mozenu Si 1512 -
Undposan nabopatopua no
[TonsiTve 0 TUCTIEPCHBIX bubnnoreka [JOK
14 I XUMUK (yyeHnyecKkas) httos://m.ed 14a2¢70
cuctemax. IIpencrasinenue o s.//m.edsoo.ru/da2c
et HoyTt6yk M3BM RAYbook e4p
KOJJTOUJHBIX pacTBOpax Mozenn Si 1512 €4
HcTtuHHBIE paCTBOPHI: Lndposan nabopatopua no
bu6mmoreka [IOK
HACBIIICHHBIC U HCHACKHIIIICHHBIC, XMMMU (y4eHnYecKasn)
15 https://m.edsoo.ru/e9ccdd
pacTBOPUMOCTb. HoyTtbyk NM3BM RAYbook 8d
Kpucramnoruapatsl mogenn Si 1512 _
Undposan nabopaTtopua no
bu6mmoreka [JOK
Croco0ObI BeIpaKEHUS XMMUK (yyeHu4ecKasn)
16 https://m.edso00.ru/328e65
KOHIIEHTpAIU PaCTBOPOB HoyTtbyk NM3BM RAYbook 3a
moaenu Si 1512 _
Pemenne 3amau ¢
N Undposan nabopaTtopua no
HCTIOJIL30BAHUEM MOHATUH bu6mmorexa [IOK
17 " . XUMUK (y4eHnyecKas) httos://m.ed 178500
MaccoBasi I0JI PaCTBOPEHHOTO s.//m.eds00.ru e0a
" H” p p HoyTbyk NM3BM RAYbook b4p
BellecTa', "MoJsipHast Mozenm Si 1512 b4
KOHIIEHTpauus"
18 Knaccudukanus u Linpposan nabopatopua no bu6mmoreka [JOK
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HOMCHKIJIaTypa HCOPIraHUYCCKUX
BCIICCTB

XMMUK (yyeHunyeckas)
HoyTbyk NM3BM RAYbook
mogenmn Si 1512

https://m.edsoo.ru/bf9e10
8d

Undposan nabopatopua no

bu6mmoreka [IOK
Cucremaru3anus 1 00001IeHre XUMUK (ydeHnyeckas)
19 . https://m.edsoo.ru/8d2c6a
3HAHHUH 110 TEME Hoyt6yk NM3BM RAYbook 3a
mogenmn Si 1512 -
KoHTposbHas pabota 1mo Temam
"CtpoeHue aToma.
[Tepuoanaeckuii 3aK0H U Lindposas nabopatopua no
bubmuorexa [JOK
20 Ilepuoanueckas cucrema XMMUK (yueHun4yeckas) httos://m.edsoo.ru/70a60a
XUMHYECKUX 3jiemeHToB J[. 1. HoyTt6yk M3BM RAYbook ad — '
Mengeneesa", "Ctpoenue mogenm Si 1512 _
BelecTBa. MHOrooOpasue
BeIlecTB"
Knaccudukanust XuMuaeckux
peaKkIuil B HEOPraHUYECKON 1
. Lindposas nabopatopua no
OpraHMYeCcKON XUMHUU. 3aKOH bubnnoreka [JOK
21 COXPaHEHHUS MaCChl BEILIECTB; xumuwt (yeHueckas) https://m.edsoo.ru/6335cd
p ’ HoyTt6yk M3BM RAYbook & " '
3aKOH COXpaHEHHS U mogenu Si 1512 az
MpEeBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaAKIIHSIX
Lindposas nabopatopusa no
TenoBbie 3¢ (HEKTH XUMUYECKUX bubnuoreka [IOK
22 eakuii. TepMoOXUMHYECKHE Xumuu (yeruecias) https://m.edsoo.ru/d1db86
p - eP HoyTt6yk M3BM RAYbook da " '
YPaBHCHHA moaenu Si 1512 _
23 Brruucnenus no ypaBHEHUSIM Lindposan nabopatopua no bu6mmoreka [JOK
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XAMHUYECKUX PEeaKUui U

TCPMOXUMHUYCCKUM YPAaBHCHUAM

XMMUK (yyeHunyeckas)
HoyTbyk NM3BM RAYbook
mogenmn Si 1512

https://m.edso00.ru/87b139
54

CKOpOCTh XUMHUUYECKOHN pPEaKiluu,

€€ 3aBUCHUMOCTb OT Pa3IMIHBIX

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

24
dakropos. Katanus u Hoyt6yk M3BM RAYbook
KaTajm3aTophl mogenn Si 1512
Undposan nabopatopua no
o5 ['omoreHHsbie ¥ reTepOreHHbIE XUMnUn (yyeHmndecKkas)
peakuuu Hoyt6yk NM3BM RAYbook
mogenmn Si 1512
[TpakTrueckas padora Ne 1 mo LUndposan nabopatopua no
" bubnuorexa [JOK
Teme "BnusiHue paznmyHbIX XUMUK (y4eHnyecKas)
26 https://m.edsoo.ru/1facal
($hakTOpOB HA CKOPOCTH HoyT6yk MN3BM RAYbook d1
XUMHUYECKON peakiuu" mogenm Si 1512 —
ndposan nabopatopus no
OOGpatumbie U HEOOpAaTUMBbIE Hudp patop bubnmnorexa [JOK
27 eaKIuu. XUMHUICCKOE xumuut (yeHueckas) https://m.edsoo.ru/30952f
P ) Hoyt6yk M3BM RAYbook ab — '
PaBHOBECHE mopenun Si 1512 _
[TpakTuueckast pabota Ne 2 o Lndposan nabopatopua no
" bubnmuotexa [JOK
TeMme "BnusiHUE pa3auyHbIX XUMUK (y4eHnyecKas)
28 https://m.edsoo.ru/3bf34e
(bakTOpOB Ha MOJIOKEHHUE Hoyt6yk M3BM RAYbook 17
XUMHYECKOTO PaBHOBECHS" mogenm Si 1512 _
DIEKTPOTUTHYECKAS Undposan nabopatopus no
nucconuaiysa. CUIbHBIE U XUMUK (y4eHnyecKas) Bubmiorexa [IOK
29 ’ https://m.edso00.ru/5f766b

ciaObie QJICKTPOJIUTHI. CrencHb
JUCCOIMalun

HoyTtbyk M3BM RAYbook
mogenmn Si 1512

df
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HoHnHOE npon3BeeHUE BOJBI.
Cpena BOAHBIX pacTBOPOB.

Undposan nabopatopua no
XMMUM (yyeHun4yeckas)

bu6mmoreka [IOK

30 https://m.edso00.ru/3966ca
Bonopoansrii mokazareins (pH) HoyT6yk N3BM RAYbook g 9p
pacTBopa mogenm Si 1512 -
o Undposan nabopaTtopma no
I'maponus cosneit. Peakiuu, bubmuorexa [JOK
31 XUMUK (y4eHnyecKas) httos://m.ed 1094549
MPOTEKAIOIIHNE B paCTBOPax ps://m.edso0.ru a
HoyTt6yk M3BM RAYbook
bd
AIEKTPOJIUTOB Mozenn Si 1512 bad
Undposan nabopatopus no
[TpakTiueckast padota Ne 3 o bubnuorexa [JOK
" XUMUK (y4eHnyecKas)
32 TeMe "XUMHUYECKHE PEaKIuu B HoyT6yK M3BM RAYbook https://m.edsoo.ru/2e3dae
" bO
pacTBOpax 3IEKTPOIUTOB Mozenn Si 1512 bo
OKHCIUTEIIBHO- Undposan nabopatopua no Eub OK
33 BOCCTaHOBUTEJIbHBIE PEAKLINU. XUMUM (yyeHun4yeckas) htlf H/I;IOTe:j(a 1 1562260
s.//m.edso0.ru
Baxneime oKUCIUTEIHN U HoyTt6yk M3BM RAYbook 6 Op
BOCCTAaHOBHUTEIH moaenn Si 1512 -
Undposan nabopatopus no
34 Metoz 3IEKTPOHHOTO XMW (ydeHnveckas) ]hStI: 6H;IOT6§ a HO/I]Sbegm
s.//m.eds00.ru
(371IEKTOHHO-MOHHOT0) OanaHca Hoyt6yk NM3BM RAYbook 870
moaenn Si 1512 —
Undposan nabopatopus no
DIIEKTPOIN3 PACTBOPOB U XMMUK (y4eHnYecKas) bubmmorexa LOK
35 https://m.eds00.ru/93fb97
pacIaBoOB BEIIECTB Hoyt6yk NM3BM RAYbook 42
mogenmn Si 1512 _
Uundposan nabopatopus no bu6mmoreka [JOK
Pemenue 3amad pa3nuaHbIxX
36 XUMUU (yyeHunyeckas) https://m.edsoo.ru/5a859d

THUIIOB

HoyTtbyk M3BM RAYbook

16
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moaenn Si 1512

Pemrenne 3a/lav Pa3JIMIHbIX

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bubmuoreka [JOK

37 https://m.edsoo.ru/5afa26
THTIOB HoyT6yk M3BM RAYbook : dp
moaenn Si 1512 —
neposasa nabopaTtopus no
Cucremaru3zanusi 1 0000IICHUE Uup patop bu6mmorexa [IOK
38 . " XUMnUn (yyeHnyecKkas) httos://m.ed 1e161eh
3HaHUH 110 TeMe "XHUMHUYECKUE s://m.edsoo.ru/c16le
" HoyTt6yk M3BM RAYbook 850
peaKiuu mogenu Si 1512 =
Undposan nabopatopua no
bu6mmoreka [IOK
39 KoHTpoinbHas pabora 1o Teme XUMUK (yyeHnyecKkas) https://m.edsoo.ru/aga0ad
"Xumuueckue peakiuu" HoyTt6yk N3BM RAYbook 30 — '
moaenn Si 1512 —
ITonoxkeHnne HEMETAILIIOB B
Ilepnonnueckoi cucreme
Undposan nabopaTtopua no
XUMHYEeCKHuX deMeHToB Jl. U. bubmuorexa [JOK
40 M 5 XUMUK (y4eHnyecKas) httos://m.ed 18ca2d
eHjeIeeBa 1 0COOCHHOCTH s://m.edso00.ru/8ca2dc
A HoyTbyk NM3BM RAYbook P
CTPOEHUS X aTOMOB. ) ad
. mogenun Si 1512
dusnyeckre CBOMCTBA
HEMETAJIJIOB
Undposan nabopatopus no
AnnoTponusi HEeMeTauioB (Ha bu6mmorexa [IOK
a1 XUMUK (y4eHnyecKas) httos://m.ed 1692¢9
IIpuUMeEpe KUCI0POAa, CEPHI, s://m.edsoo.ru/ef92c
p p pos p HoyTbyk M3BM RAYbook 1CD
pocdopa u yrrepona) mogenn Si 1512 o
Bonopona: nonydyenue, Undposan nabopatopus no bu6mmoreka [JOK
42 buznyecKkue 1 XUMHUYECKHe XUMUK (y4eHnyeckas) https://m.edso00.ru/0aa8f6

cBoiicTBa. ['mapuasl

HoyTtbyk M3BM RAYbook

13
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moaenn Si 1512

I'anorensl: HaxoXJICHUE B
MIPHUPOJIC, CIIOCOOBI MOTYICHHSI,

Undposan nabopatopua no
XMMUM (yyeHun4yeckas)

bu6mmoreka [IOK

43 https://m.edsoo.ru/4e2237
bu3HYECKUE U XUMUIECKHE Hoytbyk MN3BM RAYbook 95p
CBOMCTBa mogenu Si 1512 -
["anorenoBo10pOIBI. Lindposas nabopatopua no
. P bubmuorexa [JOK
Baxwueitme XUMUU (yyeHunyeckas)
44 https://m.edso00.ru/6b3255
KHCJIIOPOACOAEpKaLLIAE HoyTtbyk NM3BM RAYbook o6
COEIMHEHUS TaJJOr€HOB mozenm Si 1512 o
JlaBoparopHble u
Lindposas nabopatopua no
IIPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK
XUMUU (yyeHun4yeckas)
45 IIOJIy4EHUS TAJIOTCHOB. https://m.edso00.ru/6971ac
HoyTt6yk M3BM RAYbook
[IpuMeHeHne rajJoreHoB M X . a4
. mogenm Si 1512
COCTMHCHU I
Undposan nabopatopus no
[TpakTuyeckas padora Ne 4. bubnnorexka [JOK
46 Pemenmne skcriepuMeHTaIbHBIX Xumuh (yuerinieckas) https://m.edsoo.ru/8b26fe
p Hoyt6yk M3BM RAYbook T '
3aj1a4 1o Teme "T"anoreHsr" ) cd
mogenn Si 1512
Kucnopon: nabopaTopHbie u
Lindposas nabopatopusa no
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK
47 oydeHs, hH3MIECKHE XMMUM (yuermieckas) https://m.edsoo.ru/c8abc3
Moay4deHust, GU3NIECKue u s://m.edso0.ru/c8abc
yi . HoyTbyk M3BM RAYbook D
XUMHYeCcKHUe cBoicTBa. O30H. . 6a
moaenu Si 1512
[TpuMeHeHne KUcIopoia U 030Ha
Umndposan nabopatopus no
bu6mmorexa [IOK
XUMUK (y4eHnyecKas)
48 OKCHIBI ¥ IEPOKCHIBI https://m.edso0.ru/5c8816

HoyTbyk M3BM RAYbook
mogenmn Si 1512

a0
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Pemrenne 3a/lav Pa3JIMIHbIX

Undposana nabopatopusa no
XUMUK (y4eHnyecKas)

bubmuoreka [JOK

49 https://m.edsoo.ru/2b6d8hb
THTIOB HoyT6yk M3BM RAYbook 4bp
moaenn Si 1512 -
Cepa: Hax0XJIeHHE B PUPOJIE, Lindposan nabopatopua no
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA
Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipoznos A.A., Jlynun B.B.; oz pen.

Jlynuna B.B.//Xumus. Yroyonéunsrit ypoBens 10 knacc 2023

Epemun B.B., Ky3pmenko H.E., Tepenun B.U., Ipo3nos A.A., Jlynun B.B.; oz pen.

Jlynuna B.B.//Xumus. Yrinyonénnslii yposens 11 knace 2023

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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