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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpamMma mo XuMuM Ha YPOBHE CPETHET0 00IIero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeOboBaHUN K pe3ybTaTam
OCBOCHHS (eaepanbHOil 00pa30oBaTEIBLHOM MPOTPAMMBI  CPETHEro O00IIero
oo6pazoBanusi(DOII CO0), MPEICTABICHHBIX B denepanibHOM
rocygapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konneniuu
npernojaBaHus  yd4eOHOro mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi ODenepanuu, peanu3yrommx OCHOBHEIE
o0pa3zoBaTeIbHbIE MMPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTUS
Bocnutanuss B Poccumiickoir @Penepanmu Ha nepuon a0 2025 roma»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha ypOBHE YIIIyOJIEHHOTO M3y4YEHHUS 3aHMMAaeT BaXXHOE MECTO B
CHUCTEME €CTEeCTBEHHO-Hay4yHOro oOpa3zoBanusa ywamuxcs 10-11 kmaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JU(PdEpEeHIIMPOBAHHOTO,
NpoQUIBHOrO 00y4YeHHUs, MPU3BAaHO O0OecHeunTh 00IIe00pa3oBaTEIbHYIO0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
ajanTayy uX K OBICTPO MEHSIOIIMMCS YCJIOBHUSIM JKU3HHU B COIIMYME, a TaKXKe
UL TPOJOJDKEHUST OOy4deHUs B OpraHu3anusx  MnpodhecCHOHAIBHOTO
o0pa3oBaHUs, B KOTOPBIX XHUMHUS SBJISIETCA OJHOM U3 MNPUOPUTETHHIX
TV CUUTLINH.

B mporpamme nmo XWMuM Ha3HAYE€HHE MpeaMeTa «XUMHUSD TOIy4YaeT
noJpoOHYI0 HWHTEPHPETAMI0 B COOTBETCTBUM C OCHOBOIIOJIATAIOIIMMU
nonoxenusiMu GI'OC COO o B3auMOOOYCIIOBICHHOCTH IIeJI€H, CoAepKaHus,
pe3yabTaToB OOy4YeHHUs] U TPEOOBAaHUM K YPOBHIO MOATOTOBKH BBIMYCKHHUKOB.
CBUIETENHECTBOM TOMY SIBIISIFOTCS CIEAYIOLIUE BBIMOJHSIEMbIE TPOTPAMMON TIO
XUMUU QYHKIIUH:

e HMH(POPMALMOHHO-METOJMYECKAs, pealn3alnus KOTOpOl oOecrneyruBaeT
MOJIy4eHUE MPEJICTABICHUS O LEJAX, COACpKaHUU, OOIIEeH CTpaTeruu
0o0y4yeHUs, BOCHHUTAHWUS U Pa3BUTUA OOYYAIOUIUXCS CPEACTBAMH
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO TPOoduIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOoTopast npeaycMaTpuBaeT
OTIpe/ICJICHHUE: MPUHITUIIOB CTPYKTYPUPOBAHUS M MOCIIEI0BATEIBHOCTH
U3y4YeHUsl yueOHOro MaTepurasa, KOJIMYeCTBEHHbIX U KaUeCTBEHHBIX €ro
XapaKTEPUCTHK; TTOJAXO0I0B K (HOPMHUPOBAHUIO COJIEPKATEIIBHON OCHOBBI
KOHTPOJISI U OIICHKA 00pa30BaTENIbHBIX JOCTIXKCHHUN O0ydJaromuxcs B
paMKax WTOTOBOHM aTTecTanii B (OpME €IUHOTO TOCYAapCTBEHHOTO
AK3aMeEHa N0 XUMUHU.



[Tporpamma ajist yriyOJa€HHOTO U3yUYECHUSI XUMUU:

e YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEP)KAHUE, 0053aTEIBbHOE
JUIS U3Y4YeHHs B paMKaxX OTIENbHBIX MpoQuiiei, mpeaycMarpuBaetT
pacmpenesieHue M CTPYKTYpUpOBaHUE €ro IO Kiaccam, OCHOBHBIM
COJIep>KaTeIbHBIM JIMHUSAM/pa3ziesiaM Kypca;

e 1aéT MpUMEpHOE pachpesiesieHne yueOHOr0 BpeMEeHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpejUiaraeT MPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YYEHUsI Y4eOHOTo
MaTepuaia ¢ y4€ToM JIOTUKU MTOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e HAET METOAMYECKYI) HWHTEPIPETALMIO IEeJNed W 3adady M3YYCHUS
npeaMeTa Ha  yriyOJEHHOM ypOBHE ¢ Y4YETOM  COBPEMEHHBIX
IPUOPUTETOB B  CHUCTEME CpeJHero  olmero  oOpa3oBaHus,
COJICP)KATEIIbHOM  XapaKTepUCTUKU  IJIAHUPYEMBIX  pPE3yJIbTaTOB
OCBOEHHMSI OCHOBHOH 00pa30oBaTENbHOU MPOrpamMMbl CPEAHETO OOLIETO
00pa3oBaHusl (JINYHOCTHBIX, METAIIPEAMETHBIX, MPEIMETHBIX), a TAKXKE
C YYETOM OCHOBHBIX BHJIOB Y4E€OHO-TIO3HABATENIbHBIX JEHCTBUN
00y4aroIerocsi 0 OCBOCHUIO COIEPIKAHUS ITPEIMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B MPOrpaMMe MO XUMHUHU MPETyCMOTPEHA
MIPEEMCTBEHHOCTh € OOy4YE€HHEM XHMHHM Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi. 3a TIpeAeliaMd YCTAHOBJEHHOM TPOrpaMMON IO XUMHUHU
o0s3aTeNbHONM  (MHBAapUAHTHOM) COCTABIISIIOIIEH  COJAEpXKaHUS  Y4EOHOro
npenMera «XUMHs» OCTa€TCs BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOM
COCTABJISIIOLIEH, KOTOpas JOJDKHA  ONPEHENsITbCS B  COOTBETCTBHHM  C
HaIpaBJICHUEM KOHKPETHOTO Npoduiis 00ydeHusl.

B coorBerctBUM ¢ KoHuenTtyanbHbiMU TonoxkeHusiMmu OI'OC COO o
HAa3HAYEHUU TIPEIMETOB 0a30BOro W YIIYOJIEHHOTO YPOBHEW B CHCTEME
nudepeHIIMPOBaHHOTO 00YUEHHSI Ha YPOBHE CPEIHETO 00IIero oopa3oBaHuUs
XUMHUSI Ha YPOBHE YINIYOJIEHHOTO H3YyYEHMS HaIpaBlICH Ha pean3alyio
MPEEMCTBEHHOCTH C TIOCJICAYIOIIMM J3TaloM TOJYYeHUS XHUMHUYECKOTrO
oOpa3oBaHMsI B paMKax HU3YYCHHUS CICIUATIbHBIX €CTeCTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHUIUIMH B BYy3aX U OpraHU3alUsAX  CPEIHEro
npodeccuoHabHOTO 00pa3oBaHus. B 93Toi CBsI3M UW3y4YeHHE TMpeaMeTa
«XUMUS» OPUEHTUPOBAHO NMPEUMYIIECTBEHHO HAa PACIIMPEHUE U YriayOsieHue
TEOPETUYECKOW M TPAKTUYECKON TMOJATOTOBKH OOYYArOIINXCs, BBIOPABIINX
omnpenenéHHplii npoguib OO0ydeHHs, B TOM YHCJIE€ C TEPCIEeKTHBOU
MOCJIETYIONIETO TOJIYYCHHUSI XMMHYECKOTO OO0pa3oBaHUsS B OPTaHU3AIUSAX
npodeccuoHanbHoro oopazoBanus. Hapsimy ¢ atum, B cBete Tpeboanuit ®I'OC



COO k mIaHupyeMBIM pe3ybTaTaM OCBOEHUs (emepabHON 00pa30BaTeIbHOM
MpOrpaMMbl CpeHero o0Iero oOpa3oBaHMs W3YYEHHE MpeameTa «XHUMHsD)
OPUEHTHUPOBAHO TAaKK€ Ha pelIeHUWEe 3ajlad BOCIHUTAHUS U COIMAIBHOIO
pa3BUTHSL 00yYarolmuxcsi, Ha (GOPMHUPOBAHUE Y HHUX OOIIEMHTEIUIEKTYaTbHBIX
YMEHHM, YMEHHUI pallioHaIN3alui y4eOHOTO Tpyaa u 0000IMEHHBIX CIOcO00B
NEeATEIbHOCTH, UMEIOIIHNX MEXAUCIUIUIMHAPHBIN, HAIMPEAMETHBIA XapaKTep.

CocrapnsomuUMHA  MpeaMeTra  «XUMHUS» Ha  YpOBHE  YIUIyOJIEHHOTO
U3YYECHUS SIBIIAIOTCS YriayOia€HHbIe Kypehl — «Oprannyeckas XuMusi» u «O01mias
U HeopraHuyeckas xuMmus». l[Ipu omnpeaeneHun MNOAXOAOB K OTOOpPY U
CTPYKTYPHOM OpPraHM3aluu COJAEPKaHUS ITUX KypCOB B IPOrpaMMe M0 XUMHH
3a ocHOBY mpuHATH TonoxeHus GI'OC COO o paznmuuusx 0a30BOro u
yri1yOJIEHHOTO YPOBHEW M3YUEHHUS NIPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranuyeckas xumus» U «OOmas u
HEOPraHWYecKas XHMHs» COCTaBIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIMXCS K 0a30BOMY YPOBHIO M3yU€HHUs MpEAMETa. JTa CUCTEMA
3HAHUI TMOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE JOIMOIHEHHE, MO3BOJISIOLIEE
OCO3HaHHO OCBOUTH CYIIECTBEHHO OOJbIUNA 00BEM  (PAKTOIOrHYECKOTO
maTepuaia. Tak, Ha yriyOJ€HHOM ypOBHE HM3yd€HHUs IpeaMeTra oOecreueHa
BO3MOXHOCTh 3HAUUTEIBHOTO YBEIUWYEHUS 00bEMA 3HAHUM O XUMHUYECKUX
AJIeMEHTaxX M CBOMCTBAX MX COEIMHEHHWI Ha OCHOBE PACIIMPEHUS U yriayOjaeHus
IPEICTABICHUNA O CTPOEHUU BEILECTBA, XUMHUECKOW CBSI3H U 3aKOHOMEPHOCTSX
OPOTEKaHUsl PEaKUUi, pacCMaTpUBAEMbBIX C TOYKM 3PEHUS XUMHYECKOU
KMHETUKM W TEPMOJAMHAMMKHU. V3ydeHne IepuoAMYEecKOro 3aKOHA W
[lepuonuyeckoi  CUCTEMBbI  XUMHUYECKHUX  DJIEMEHTOB  Oa3upyeTcs  Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX IMPEJCTABICHUAX O CTPOCHHM aToMa.
XuMuyeckasi CBA3b OOBSICHSETCS C TOYKU 3PEHHUS SHEPreTUYECKUX U3MEHEHUN
npu e€ o0pa3oBaHUU U PA3pPYIICHUH, a TAKXKE C TOUKU 3PEHUS] MEXaHU3MOB €&
oOpa3zoBanus. V3ydyeHne THUIOB peakIUil AONONHSIETCS (OopMUpPOBaAaHHEM
NPEICTaBICHUNA 00 PJIEKTPOXUMHUYECKUX MPOIECCaX U 3JEKTPOJIU3E PACIIABOB
U pacTBOpPOB BewIeCTB. B Kypce OpraHMyeckod XUMHUM IPU PACCMOTPEHUHU
PEaKIMOHHON CIOCOOHOCTH COENMHEHUN ynensieTcss 0coboe BHHMAaHHE
BOIIpocaM 00 JJIEKTPOHHBIX d(]derTax, 0 B3aUMHOM BIHSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIUii.

Ocoboe 3HaueHHWE HMEET TO, 4YTO Ha COJEpkKaHUE KypCOB XHUMHUU
yrayOnEHHOTO YpPOBHS M3y4YeHHUs MJs KJIAcCOB OMNPEAETIEHHOrO MpOoQuis
(rmaBHBIM 00pa3oM Ha HX CTPYKTYpy M XapakTep JJONOJHEHHH K oOuei
CUCTEME MPEIMETHBIX 3HaHMI) OKa3bIBAIOT BIMSHHUE CMEXHBIE TpeAMETHI. Tak,
HampuMep, B COJAEpPX AHUU MpeaMera Mg KIacCOB XUMHUKO-(DU3UYECKOTO



npoduns Oonbloe 3HaYeHUE OyAyT UMETh AJIEMEHTHI yueOHOro MaTepuana mo
oOmel xumuu. Ilpy u3ydeHun npenMera B JTaHHOM cllydae akLEHT OyaeT
clellaH Ha OOIIHOCTh METOJOB IO3HAHMS, OOIIHOCTh 3aKOHOB W TEOPUH B
XUMUU U B (PU3MKE: aTOMHO-MOJIEKYJISipHasi Teopusi (MOJIEKyJsipHasi TEOpHUsl B
(¢u3nKe), 3aKOHBI COXPAHEHHUS MAacChl M DHEPIHH, 3aKOHBI TEPMOIMHAMMUKH,
ANEKTPOJIN3A, IPEACTABICHHS O CTPOCHHUH BEILIECTB U IPYTrOe€.

B TO )€ Bpems B colepkKaHWM TMpeaMeTa i KJIacCOB XHUMHKO-
OMONOTUYECKOTo MPOGuUIsS OOJBIINI YIETbHBIN BeC OyIeT UMETh OpraHuYecKast
xumus. B aToM ciiydae mpenocTaBisieTCss BO3MOXHOCTh it OoJiee
00CTOSITEILHOTO PACCMOTPEHUSI XUMHUYECKOM OpraHu3alu KIEeTKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOJAT, K NpPHUMEpPY, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OENTKU, YTIEBOJIbI, HYKJICHHOBBIC
KHUCIIOTBI U Jipyrue. [Ipu 3TOM 3HaHMS O COCTaBe M CBOMCTBAX MpEACTaBUTEICH
OCHOBHBIX KJIA4CCOB OPraHMYECKMX BEILECTB CIY>KaT OCHOBOW ISl M3yYEHHS
CYLIHOCTH IpoLeccoB (POTOCUHTE3A, IbIXAHMS, TUILIEBAPEHUS.

B muiane ¢gopMupoBaHMS OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOLIEHAYYHBIX METOJOB IO3HAHHWA M ONBITa MPAKTUYECKOTO NPUMEHEHUS
HAy4YHBIX 3HAHUU H3Y4YEHUE TMpeaAMeTa «XUMHS» Ha YIUIyOJIEHHOM YPOBHE
OCHOBAHO Ha MEXKIIPEAMETHBIX CBA3SAX C yUEOHBIMH MPEIMETaMU, BXOASIIUMHU B
COoCTaB  MpeAMETHbIX  obOnacteld  «EcTecTBEeHHO-HayudHblE  MPEAMETHD,
«Marematuka u nHbopMaTHKa» U «PycCkuil SI3bIK U IUTEpATYpay.

[Ipu u3yueHun ydyeOHOro mpeamera «XUMHsS» Ha YIIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpOBHE OCHOBHOTO M cpeaHero ooOmiero oOpa3oBaHMs (Ha
0a30BOM  ypOBHE), 3aJauell  MEepPBOCTENCHHON  3HAYUMOCTH  SIBJISICTCS
dbopMupoBaHHE€ OCHOB HAayKM XHMHUHU KaKk o00JacTd  COBPEMEHHOIO
€CTECTBO3HAHHS, IPAKTUYECKONW JAESATEJBHOCTH YEJIIOBEKa W OJHOIO U3
KOMITOHEHTOB MHUPOBOW KYJBTYphl. Pemienue 3Tod 3amauu Ha yYriyOn€HHOM
YPOBHE M3yUY€HHUS NMPEAMETA MPEIIONAracT peaiu3aluio TaKuX eel, Kak:

e (QopMupoBaHue MNpeACTaBICHUI: O MaTEpHATILHOM €IMHCTBE MHPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUH MPUPOABI, O MeCTe
XUMUM B CHUCTEME €CTECTBEHHBIX HAayK M €€ BeIyllel poyin B
o0ecreYeHn YCTOMYMBOTO pa3BUTHSA YEJOBEUYECTBA: B PEIICHUU
poOJieM PKOJIOTUYECKOU, YHEPTreTUUECKON 1 MUIIEBOM OE30MacHOCTH,
B Ppa3BUTUU MEIMIIMHBI, CO3JaHUM HOBBIX MaTEpUaJOB, HOBBIX
HMCTOYHHKOB SHEPIUH, B o0ecrnieueHnu PaLMOHAIIEHOTO
MIPUPOJIOTIOIL30BaHMsI, B (OPMHUPOBAHUU MHPOBO33PEHUS U OOIIEH
KyJIbTypbl 4EJOBEKa, a TakXKe DSKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 370POBbIO U IIPUPOIHOU CPELE;



OCBOCHME CHCTEMbl 3HAHMH, JIEKAIIMX B OCHOBE XHMMHUYECKOM
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOU KapTUHBI MHpa:
dbyHIaMEHTAIBHBIX TOHATUMN, 3aKOHOB M TEOPUN XMMHHU, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUH BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIPHOM, O TE€PMOJUHAMHUYECKUX H
KUHETUYECKUX 3aKOHOMEPHOCTSIX MPOTECKAHUSI XUMUYECKUX PEAKIUH, O
XUMHUYECKOM PAaBHOBECHM, PacTBOpax M JHUCIEPCHBIX CHCTEMax, 00
OOIIMX HaYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;
dbopmupoBaHre y  OOyYaromMXCs  OCO3HAHHOIO  IOHUMAaHUs
BOCTPEOOBAHHOCTH CUCTEMHBIX XMMHUUYECKUX 3HAHUUI NI OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, JJisI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, HMMEIOIMIMX  E€CTECTBEHHO-HAYUYHYIO
IPUPOy; TPaAaMOTHOTO pelieHuss IpoOJieM, CBSA3aHHBIX C XUMHEH,
MPOTHO3UPOBAHHUS, AHAIN3a W OIEHKUH C TMO3UIMH SKOJOTUYECKOU
0€30IMMacHOCTH  MOCHEACTBUM  OBITOBOM M MPOU3BOJCTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XHUMWYECKHM MPOU3BOJICTBOM,
HCIIOJIb30BaHUEM U NTepepabOTKOMN BEIIECTB;

yIayOJICHUE TPEJICTABICHUH O HAy4HBIX METOJaX IIO3HAHHS,
HEOOXOJIUMBIX JJIsi MPUOOPETEHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BCIIECTB M OOBACHEHUS XUMHUYECKHX SIBJICHUN, MMCIOIIUX MECTO B
IIPUPO/IC, B MPAKTUYECKOU JACATEILHOCTH U MOBCEAHEBHOM KU3HH.

B mane peanuzanuu MepBOOYEPETHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA TIETOCTHON CUCTEMBI CpeTHero o01ero oopa3oBaHus Mpu U3y4YEeHUU
npenMera «XuMHUS» Ha YrayOJn€HHOM ypOBHE O0COOYI0 aKTyaJbHOCTh
MPHOOPETAIOT TaKue MU U 33/1a4H, KaK:

BOCIIUTaHHE YOEXKIEHHOCTH B IMO3HABACMOCTH SIBICHHH TNPHPOJIBI,
YBOKEHUA K IMIpolLiecCy TBOpYECTBA B 00JIACTH TEOPETHUECKUX U
MPUKJIAIHBIX UCCIIEIOBAaHUI B XUMUH, (POPMUPOBAHNE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHI0O M TO3HAHWIO, CIIOCOOHOCTEW K
CAMOKOHTPOJIO W  CaMOBOCIIMTAaHUIO HAa  OCHOBE  YCBOGHUS
00II€YETIOBEUECKNX [IEHHOCTEH;

pa3BUTHE TO3HABATECIBHBIX HMHTEPECOB, HMHTEIUICKTYalIbHBIX U
TBOPUECKUX CIOCOOHOCTEH 0O0yyaromuxcsi, (pOpMHUpPOBAHUE Y HHUX
CO3HATENIFHOTO OTHOILIEHUS K CamMO0Opa30BaHUIO U HENPEPHIBHOMY
0o0pa30BaHMIO KaK YCIOBUIO YCHEIIHOW MNPOPECCHOHAILHON U
OOIIECTBEHHOMN N1E€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOILIECHUS K CBOEMY
3I0POBBIO U IOTPEOHOCTH B 37I0POBOM 00pase KU3HU;



e (opMupoBaHue yMEHHI U HABBIKOB PAa3yMHOTO MPHUPOIOTIOIL30BAHMS,
pPa3BUTHE  DKOJOTHYECKOW  KYJbTYphl, TNPUOOPETCHHE  OIbITa
0O0IIECTBEHHO-TIOJIC3HON SKOJIOTHYCCKOM IeSITCIIBHOCTH.

OO0miee YKMCIIO YacoB, TMNPEAyCMOTPEHHBIX JUIsI M3YyYCHUS XUMHU Ha
yIIyOJIEHHOM YPOBHE CpeaHero oo1iero oopazoBanus, cocTaisieT 204 yacos:
B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 ygaca (3 yaca B
HEJIEIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenmMer wu 3HayeHUWE OPraHUYECKOW XUMHUH, MPEICTABICHUE O
MHOT000Pa3uH OPraHUuYECKUX COCTUHEHUM.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMs. BaJIeHTHBIE BO3MOXXHOCTH aToMa yIJIepoaa. XHMHYECKasl CBSI3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOPUIM3ALMK AaTOMHBIX OpOUTaNeu
yriepoga. MexaHu3Mbl 00pa3oBaHUs KOBAJCGHTHOW CBS3U (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOUTaneil, 6- U -
cBsa3u. OnuHapHasi, ABOWHas M TpoHHas cBsi3b. CrnocoObl pa3pbiBa CBsi3ed B
MOJIEKyJIaX OpraHuyeckux BemecTB. lloHAaTne o CcBOOOJHOM pajauKae,
HyKJIeopuie U 3eKTpoduie.

Teopust crTpoeHuss opraHmdyeckux coenuHeHud A.M. byrtnepoBa u
COBPEMEHHBIE MPEJCTABICHUS O CTPYKType MOJEKYJI. 3HAauy€HUE TEOPHUH
CTPOCHHUS OPraHWYECKHX COEAMHEHUH. MONEKyIsIpHbIE W CTPYKTYPHBIE
Gopmynbel.  CTpykTypHble (QOpMYJBl  Pa3IMYHBIX BHUJAOB: pa3BEpHYTasd,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3zoMepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAS. OJEKTPOHHbIE A(MPEKTHI B MOJEKYJaX OpPraHUuYECKUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccupuKalMu OpraHMYeckux BemecTB. [loHsTHE O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucremarnveckas HoMeHKiatypa opranmdeckux coeaunenuin (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OTAEIBHBIX MMPEACTABUTENCH.

OcoOeHHocTy U KinaccuuKalysi OpraHuyeckux peakiuii. OKucIuTeaIbHo-
BOCCTAHOBUTEJIbHBIE PEAKLIMH B OPraHUYECKON XUMUHU.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUI:
O3HAaKOMJIEHHUE C 00pa3llaMu OpPraHMYECKUX BEIIECTB M MaTepuajaMy Ha HX
OCHOBE, ONBITHI MO MPEBPAILICHUIO OPraHMYECKUX BEIIECTB IPU HArpeBaHHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ
OpPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonoruueckuit psij ankaHoB, o011as GopMysia, HOMEHKIaTypa
U U30MeEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,



sp’-ruGpuamsanus  aTOMHBIX OpOWTAlell yriaepojga, G-CB3b. (DH3HUECKHE
CBOICTBA aJIKAHOB.

XYMHUYECKHE CBOMCTBA alIKaHOB: PEaKIMU 3aMELICHUs, HM30MEpHU3alluH,
JETUIPUPOBAHUS, IUKIIU3AIUHU, THPOJIN3a, KpeKuHra, ropenus. [IpencraBnenue
0 MEXaHU3ME PeaKIUi pauKaIbHOTO 3aMEIICHUS.

Haxoxnaenue B npupoze. CriocoObl MOTYyUYeHUS U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa H©  H30MEpHs.
OCOOEHHOCTH CTPOCHHMSI M XUMHUYECKHX CBOMCTB MallbIX (I[MKJIOMPOIaH,
MUKJIO0yTaH) MU OOBIYHBIX (IMKJIONIEHTAaH, IMKJIOTEeKCaH) IMKJIOAJIKaHOB.
CnocoObl moJy4eHus U MPUMEHEHNE UKI0AIKAHOB.

Ankensl. ['omosornueckuili  psj = alkeHOB, obOmas  dopmyna,
HOMEHKJIaTypa. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ
AJIKEHOB, SP°-THOPHAM3ALMS ATOMHBIX OpOHMTaneil yriepoma, o- H T-CBSI3M.
CtpyktypHas u reoMeTrpuueckas (LHUC-TpaHC-) wu3oMmepus. Duzndeckue
CBOWCTBA aJKEHOB. XHMHWYECKHE CBOMCTBA: PEAKIUU IPUCOEIUHEHUS,
3aMElIEHHUs B 0-TI0JIOKEHUE TIPU JBOMHOM CBSI3U, MOJTUMEPHU3AIUU U OKUCIICHHUS.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakUMU Ha JABOMHYIO CBS3b.
CriocoObl IOJTy4eHHs U IPUMEHEHUE aJTKEHOB.

AJIKaTUCHBI. Knaccudukanus AIKAMEHOB (conpspkEHHBIE,
M30JIMPOBAHHbBIC, KyMyauposarHvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U
XUMHUUYECKUX CBOWCTB CONPSOKEHHBIX JueHOB, 1,2- u 1, 4-mpucoennHeHue.
[Tonmumepuzarust conpspKEHHBIX AEHOB. CrocoObl MOMyYeHUs] U PUMEHEHHE
aJIKaJINCHOB.

Ankunel.  ['oMonoruueckudt  psig adkuHOB, oOmas  dopmyna,
HOMEHKJIaTypa W H30MEpHus. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJl ~QJIKWHOB, SP-TUOpHIM3aIMsl aTOMHBIX OpOWTaleld  yriaepoja.
du3nvecKkue CBOMCTBA  AJKMHOB. XWMHYECKHE  CBOMCTBA:  PEAKIUU
MIPUCOCAUHEHUSI, AUMEpU3AlUd W TpUMEpHU3aluu, OKHUCiIeHUs. KucimoTHbie
CBOMCTBA AaJKWHOB, HUMEIOIIMX KOHIIEBYIO TpPOMHYIO CBs3b. KadecTBeHHBIC
peaKIuy Ha TPOMHYIO CBsI3b. CIIOCOOBI MOTYUYEHUSI M TIPUMEHEHHUE AJIKHHOB.

ApoMaTrhuecKkue yriieBoaopoabl (apeHbl). 'oMonoruyeckuil psiji apeHos,
obmas  ¢dopMyna, HOMEHKIAaTypa ©  HW30MEpHUA.  ODJEKTPOHHOE W
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJbl OeH3oa. Dusnueckue CBONCTBA
apeHOB. XMMHYECKHUE CBOMCTBA OE€H30J1a U €r0 TOMOJIOTOB: PEeaKIIUK 3aMEILICHUS
B OEH30JbHOM KOJIBIIE U YTIEBOAOPOJTHOM paJUKale, PEakiuy MPUCOSTUHECHHUS,
OKHCJIEHHME ToMoyioroB Oenzona. [IpencraBienne 00 OpHUEHTUPYIOIIEM
JEUCTBUM 3aMECTUTENIE B OEH30JIbHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX
paaNKaIoB, KApOOKCUIBLHOM, TUIPOKCUIBHOM, aMUHO- U HUTPOTPYMIIbI, aTOMOB



rajioreHoB. OCOOEHHOCTH XUMHUYECKHUX CBOMCTB ctuposa. llonmmepusarus
ctupoiia. CriocoObl OYYEHUS U MPUMEHEHHUE apOMATUYECKUX YTIIEBOAOPOIOB.

[Ipuponnsnii ra3. IlomytHele HedTsHble Ta3bpl. Hedpts u @
npoucxoxaeHrue. KamMeHHbll yroiab U NpoaykThl ero nepepabotku. CrnocoObl
nepepaboTku HePTH: TEPEeroHKa, KPEeKUHT (TePMUYCCKUN, KaTaTUTUUECKUN),
pudopmunr, mmponm3. [IpoaykTel mepepaboTku HepTH, WX TPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TajlOTe€HIPOU3BOAHBIX YIVIEBOAOPOAOB. Peaknun
3aMEIIEHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUTPOTPYNIy, HAHOTPYIIY,
aMmuHOrpynmy. JlelicTBUE Ha TaJIOT€HIPOU3BOJIHBIE BOJHOTO M CIHUPTOBOIO
pactBopa ménoun. BzauMoaelcTBue IUrajJoreHalkaHOB ¢ MAarHUEM U IUHKOM.
[TonaTne 0  METAUNIOOPTAaHUYECKHX  COEOUHEHHsX.  Mcnonb3oBaHue
rajlOTeHIPOU3BOJIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M TMPU CHHTE3EC
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHHUS BEIIECTB W UX MPEBPAIICHUI:
u3ydeHue  (QU3MYECKUX  CBOMCTB  YIJVIEBOJOPOJOB  (pPacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUi YIJIeBOJIOPOIOB Pa3IMYHBIX KiIaccoB (0OeclBeUrBaHHE
OpOMHOM WJIM MOJHOM BOJIbI, paCTBOpA MEpMaHTaHaTa KaJlusl, B3aUMO/ICHCTBUE
aleTUJIeHa ¢ aMMMAYHBIM pacTBOpoM okcuja cepeodpa(l)), kauecTBeHHOE
oOHapy>XeHHE yTiepojia U BOJOPOJa B OPTraHWYECKUX BEIIECTBAX, MOJyYCHUE
ATWJICHA M U3Y4YEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJuekuusmu «HedTb» u
«Yromb», ¢ oOpasllaMH TIacTMAacC, Kay4yKOB U PE3UHBI, MOJICTUPOBAHHE
MOJIEKYJI YTIIEBOJOPOIOB U raJOT€HIIPOU3BOAHBIX YTIIEBOJIOPOIOB.

KucJiopoacoaep:kamnue oprannyecKkue coeJHHeHHs.

[IpenenvHbie ogHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYN (Ha MpUMeEpe
METaHoJIa W 3TaHoja). ['omonormyeckuil psia, obmas dhopmyna, U30MepHs,
HOMEHKJIaTypa U kiaccuukarus. DOuU3NUecKue CBOWCTBA MPeaeTbHbBIX
OJIHOATOMHBIX CIUPTOB. BOJOpOJHBIE CBS3UM MEXKIYy MOJICKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMU 3aMeIIeHUs, JeTujpaTaluu, OKHUCIICHHUS,
B3aUMOJICUCTBUE C OPraHMYECKUMH UM HEOPraHUYECKUMH  KHCJIOTaMH.
KauectBeHHass peakuuss Ha OJHOATOMHBIE CHUPTHL. JleHCTBHME 3TaHOJA U
METaHOJila Ha opraHu3M ueyioBeka. CrnocoObl MOJYy4YeHUST U TPUMEHEHHE
OJITHOATOMHBIX CITUPTOB.

[Ipocteie 2¢upsl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH (PU3UIECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbI€ CHUPTHI — 3TUICHIJUKOIb U THUIEpuH. Pusnyeckue u
XUMHAYECKUE  CBOWMCTBA:  pEAKUMHM  3aMENICHUs,  B3aUMOJEUCTBHE  C



OpPTaHUYEeCKHMHU W HEOPTaHWYECKHMH KHCIOTaMH, KadeCTBEHHAs peakius Ha
MHOTOATOMHBIE  CHHPTHL.  [IpeicTaBieHne O  MEXaHH3ME  PEaKIHid
HykJeoduiabHOro 3amenienus. [leiictBue Ha opraHu3m uenoBeka. CrocoOsbl
HOJY4YEHHUS ¥ IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJbI, B3aMMHOE BJIHMSHHE THAPOKCOTPYIIIBI U
6enzonpHOTO siapa. Gusndeckue cBoiicTBa henosna. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (enona. KauectBennsle peakiuu Ha (eHon. TOKCHYHOCTH (heHoma.
Crioco6b1 nostyueHus u npuMeHenne ¢peHomna. Genondopmanbaeruatas cModa.

KapOoHuIbHBIE COCIUHEHUS — albJETUAbl W KETOHBI. OJEKTPOHHOE
CTpOCHHE KapOOHWJIBHOW Tpymmbl. [OMoOJIOTHYEeCKHe psAbl albJICTUAOB U
KETOHOB, 00mas Gopmyina, n3oMepus U HOMEHKIIaTypa. Du3nuecknue cBONCTBA
QIBJCTUOB U KETOHOB. XHWMHYECKHE CBOMCTBA albAECTHAOB U KETOHOB:
peaknuu npucoeqruHeHusi. OKUCICHUE allbJACTHI0B, KAaUeCTBEHHbIE PEAaKIIUU Ha
anpaeruabl. CriocoObl OJTYYCHUS ¥ IPUMEHEHUE aJbJICTH/IOB U KETOHOB.

OIHOOCHOBHBIC —Tpe/ieNibHBIE KapOOHOBBIE KHCIOTHL. OcoOeHHOCTH
CTPOCHHUSI MOJICKYJI KapOOHOBBIX KHUCIIOT. M3oMepus © HOMEHKIATypa.
@dusnueckue CBOWCTBA OIHOOCHOBHBIX MPEACTHHBIX KapOOHOBBIX KHCIOT.
BopopoaHbie CBS3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIIOT. XHUMHUYECKHUE
CBOWCTBA: KHCJIOTHBIEC CBOMCTBA, PEAKIHS dTepU(DUKALINYU, PEAKIIUU C yIACTHEM
YIJIEBOOPOAHOTO paaukaia. OcoOEHHOCTH CBOWCTB MYpPAaBBUHOW KHUCIIOTHI.

[TonsiTue O TNPOU3BOAHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(upax.
MHoroo0pasue kapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HEIMPEACIbHBIX U
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,

TUIAPOKCUKApPOOHOBBIX KHUCIOT. [IpeacTaBuTesin BHICIINX KapOOHOBBIX KUCIIOT:
CTE€apUHOBAsl, MAJLMUTUHOBAS, OJICUHOBAS, JIUHOI€8Asl, TUHONEHOBAs KUCIIOTHI.
CriocoObl IOJTy4eHHS ¥ IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMonorudyeckuit psia, oodmast Gopmyiia, u3oMepus U
HOMEHKJIaTypa. OU3N4ecKue U XMMUYECKUE CBOMCTBA: THIAPOJIM3 B KHUCIOU U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHCJIONW W TIenodHor cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJEPIKAIIUAX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbLT4 KaK COJIM BBICIITMX KapOOHOBBIX KHUCJIOT, UX MOFOIICE JICHCTBHE.

OO6mas xapaktepuctuka yrieBojaoB. Kiaccudukanus yrieBogoB (MOHO-,
Iu- W Tonucaxapuibl). MoHOcaxapuabl: TIIOK03a, (GPYyKTO3a, TrajaakTosa,
pubo3a, ae3okcupuOo3a. PU3NUECKHE CBONCTBA M HAXOXKICHHE B TMPHUPOJIC.
®dorocuHTe3. XHUMHUUYECKHE CBOMCTBA IJIFOKO3bL: PEAKIMU C Yy4aCTUEM
CIUPTOBBIX M QJIbJECTUIHOW TPYIIN, CIUPTOBOE U MOJOUYHOKHUCIOE OpOKEHHE.



[IpuMeHeHre TIIIOKO3bl, €€ 3HAUYEHHWE B JKU3HEACSATEIBHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MajbTO3a H JAaKTo3a. BoCCTaHaBIMBAOIIME W
HEBOCCTaHABIMBAKOIIKE Iucaxapuabl. I'maponus nucaxapunos. HaxoxneHnue B
npupoae U npuMeHeHue. [lonucaxapuapl: Kpaxmall, TJIMKOT€H W LEJUIF0JIO3a.
CrpoeHre MakpOMOJEKYJ Kpaxmania, TJIMKOreHa W LEJUTI0JI03bl. Pusnueckue
CBOMCTBAa KpaxMajla M ULEJUIIOJI03bl. XMMHYECKHME CBOWCTBA Kpaxmaia:
TMAPOJIM3, KadyeCTBEHHAass peakiuss C HOAOM. XHUMHYECKHE CBOMCTBA
LEJUTI0I03bl:  THAPOJIN3, TModydeHue d¢GupoB uewnonao3bl. Ilonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIEIK).

DKCnepruMEeHTAIbHBIE METOAbl W3Y4YEHHUs BEIIECTB M WX MPEBPALLCHUN:
pPacTBOPUMOCTb Pa3IUYHbIX CIHPTOB B BOJE, B3aMMOJICHCTBHE 3TaHONA C
HAaTPHUEM, OKUCJIEHUE TUJIOBOIO CHUPTA B AJNBJCTHJ HA PACKaJIEHHON METHOU
IPOBOJIOKE, OKHUCIIEHHE ATHJIOBOTO CIHMpPTa AUXPOMATOM Kaius (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPUAIIOB), KAUECTBEHHbIE PEAKIUU HA aJIbAETUIbI (C
ruapokcuiom auammuHcepeOpa(l) wu  rugpokcuaom  meau(ll)), peaxuus
mmmnepuHa ¢ rugpokcuaom  meau(ll), xumuueckue cBoiicTBa pacTBOpa
YKCYCHOM KHUCJOTBI, B3aWMMOJEHCTBHE pacTBOpAa TIJIOKO3bl C THUAPOKCHIOM
meau(ll), B3aumopeiicTBie Kpaxmaia ¢ HOJOM, PEIIEHUE IKCIIEPUMEHTAIbHBIX
3amay o temaM «CrnupTtel U ¢eHonb», «KapOoHoBbIe KuCHOTHIL. ClOKHBIE
a(upb.

A3oTcoaep:kaniue OpraHnyecKue CoeAuHeHMs.

AMUHBI — OpraHu4eckue Mpou3BoAHbIe ammuaka. Kiaccupukanus
aMUHOB: anudaTUYEeCKUe W apoMaTHYECKHe; IEpBUYHbIC, BTOPUYHBIE U
TpeTuuHbie. CTpoeHre MoJIeKyJ, 001mas popmyia, H30MepHsi, HOMEHKIIATypa U
¢u3nueckue CBOMCTBA. XUMHUYECKOE CBOMCTBA anu(ATUYECKUX aMHHOB:
OCHOBHBIE€ CBOICTBA, aJIKWJIMPOBAHUE, B3aUMOJACHCTBUE NEPBUYHBIX AMHHOB C
a30TUCTON KuCnoToil. Cosli aIKUIaMMOHHUS.

AHUNIUH — NOpeacTaBUTENb AMUHOB apomaTrudeckoro psga. CrpoeHue
aHwiIvHa. B3auMHOe BIMAHHME Tpynn aTroMOB B MOJEKyJ€ aHWJIMHA.
Oco0EHHOCTH XMMHMYECKHX CBOMCTB aHWIMHA. KadyecTBEHHbIE peaklUuud Ha
aHwiMH. CrnocoObl TMOJIyYeHHUs M NpUMEHEHHEe anupaTHUYeCKUX aMUHOB.
[Tonydenue aHWIMHA U3 HUTPOOEH301a.

Amunokuciotel. Homenknatypa u uzomepus. OTaenbHbIe NPEACTaBUTENH
0-aMHUHOKHCJIOT: TJIMUMH, anaHuH. dusmyeckne CBONWCTBA aMHHOKHCIIOT.
XUMUYECKHE CBOICTBA aMHUHOKHCIOT Kak aM(pOTEpHBIX OPraHUYEeCKHX
COCIMHEHHM, peaklMsi MOJUKOHACHCALMK, O00pa3oBaHUE MENTUAHON CBS3U.
buonornyeckoe 3HaueHnEe aMUHOKHUCIOT. CUHTE3 U THUIPOJIN3 MENTHUIOB.



benku xak npupoansie noaumepsl. [lepBuuHasi, BTOpudHasi U TpEeTUUHAsS
CTpyKTypa OenkoB. XMMHYECKUE CBOWCTBA OEJKOB: TMIPOJIU3, JCHATypauus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

DOKCnepUMEHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
pacTBOpeHHe OEIKOB B BOJIE, ACHATypalys OCJKOB MMPY HArpeBAaHWH, IIBETHHIC
peakiuu Ha O€lKd, peIIeHHE SKCIEPUMEHTANIbHBIX 3aJad4 10 TeMam
«A30Tcoliep)Kalllue  OpraHUYecKkue  coeauHeHuss» ©u  «Pacmo3HaBaHue
OpraHUYECKUX COCTUHEHUN.

BbicokoMouiekyJIsipHbIE COeTMHEHUS.

OCHOBHBIE TIOHSTUS XUMHUU  BBICOKOMOJICKYJISIPHBIX  COETUHEHMIA:
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEpPU3AINHU, CPEAHSISA
MoseKyisipHas wmacca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COEAMHEHUN — MTOJIMMEPU3ALIMS U TTOJTMKOHAEHCALIHS.

[Tonumepuble Marepuanbl. IlmacTmaccsl (MONMMATUIIEH, MOJMIPONUIIEH,
MOJVMBUHWIXJIOPU, TMOJUCTUPOJ, MOIUMETUIIMETAKpUIaT, MOJUKapOOHATHI,
noaudTUIeHTEpedTanaT). Y TUIu3aius u nepepadoTka rmiacTyka.

DnacToMepbl:  HAaTypaJIbHbIM  KaydyK, CHHTETHYECKHE  Kay4dyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30NPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HMCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KalpOH U JIABCaH).

[Tonumepsbl CHELHAITBHOTO Ha3HA4YEeHUs (Teduion, KeBJap,
AJIEKTPOIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMple OJIUMEPHI).

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HUX IPEBPAIICHUIL:
O3HAaKOMJIEHHWE ¢ oO0pasllaMu TMPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH,
IJJaCTMAcC, Kay4yyKOB, PEIICHHE HKCIEPUMEHTAJIbHBIX 3a7a4 10 TeMe
«Pacrno3HaBaHue MI1aCTMAacC U BOJIOKOH.

PacuérHble 3anaum.

Haxoxxnenne MoneKyJsipHOM (OpMyJIbl OPraHMYECKOrO0 COEAMHEHUS IO
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HaXOXIACHHUE
MOJICKYJISIPHOM (DOPMYJIBI OPraHUYECKOTO COEIUHEHHS MO0 Macce (00bEMY)
MPOJIYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peaKIMK W/WUIM UCXOJTHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpPHOU (OPMYIIbI
OpPraHUYeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
MOJIYYECHHUSI, ONPe/ieNIeHUEe J0JIM BBIXOJAA MPOJYKTa Peakluud OT TEOPETHUUECKH
BO3MOXHOTO.

MexxnpeaMeTHbIE CBS3H.

Peanuzanuss MeXNpeaIMETHbIX CBA3CW MPU H3YYECHUH OPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KAk OOILIUX



€CTECTBCHHO-HAYYHBIX TOHSATUH, TaK M TOHATUH, MPUHATHIX B OTHAEIBHBIX
MpeAMETaX €CTECTBEHHO-HAYYHOIO LUKIIA.

OOmue ecTeCTBEHHO-HAay4yHble TIOHATHUSA: SIBICHHWE, Hay4dHbIl (akT,
TUIOTE3a, TEOPHsl, 3aKOH, aHAIMW3, CHUHTE3, KiacCU(puKauus, HaOIIOAECHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICIINPOBAHUE.

®uzuka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWTPOH, MOJEKYJIA,
HSHEPreTUYECKU YpOBEHb, BELIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIUYMHBI, CIUHUIIBI U3MEPEHUS, CKOPOCTh, SHEPIus,
macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIMU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIN U reTepoTpOHBIN THUIl TUTaHUS, OpPOKEHHE,
(doTrocuHTE3, IBIXaHUE, OCJIKH, YTJIEBOIbI, KHUPbI, HYKICUHOBBIE KHCIOTHI,
(bepMEHTHI.

['eorpadusi: monesHple HCKOMAeMbI€, TOIINBO.

TexHonorus: NHINEBbIE MPOAYKTHl, OCHOBHI PAIMOHATBHOTO IHTaHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAS U HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

Atom. CoctaB aTOMHBIX SiAep. XHUMUYECKHW 3JeMEHT. H30TOoMBl.
CtpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKHE
YpPOBHU M TOAYpPOBHU. ATOoMHBIE opOutanu. Kiaccudpukamuss XUMUYECKUX
3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnipeneienre 37€KTPOHOB MO aTOMHBIM
opOuTanAM. DJEKTPOHHbIE KOH(PUTYpallMM aTOMOB JJIEMEHTOB IEPBOTO—
YeTBEPTOTO MEPUOIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU, DJICKTPOHHBIC
KOH(MUTYpalii HOHOB. DIEKTPOOTPHUIIATEIIBHOCTb.

Ilepuonnueckuit 3akoH u llepuoamueckas cucremMa XHUMHUYECKUX
snemeHTtoB .M. MenneneeBa. CBsi3b  NEPUOAUYECKOTO  3aKOHA U
ITeppoanyeckoil CUCTEMBI XMMHUUYECKUX DJIEMEHTOB C COBPEMEHHOU TEOpUEHN
CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUSI CBOWCTB XHMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX MMM MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIIaM U
nepuojiaMm. 3HaueHue nepuoauyeckoro 3akona /.M. Menjeneena.

XuUMHYECKast CBSA3b. BHAbl XUMHYECKOM CBSA3U: KOBAJICHTHAs, HMOHHAs,
MeTajindeckas. MexaHu3mbl 00pa30BaHMsI KOBAJICHTHOM CBSI3W: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIM. ~ DHeprus W JiuHA  CBs3U.  [lonsipHOCT®,



HANpPaBJICHHOCTh W HACHIIIAEMOCTh KOBAJCHTHOM CBsI3U. KparHbie CBs3M.
BonoponHas cBa3b. MeXMONEKYIApHbIE B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTU aTOMOB. CBS3b AJEKTPOHHOU
CTPYKTYpPhl MOJIEKYJ C HMX TE€OMETPUUYECKUM CTpOoeHHEeM (Ha TMpuMepe
COEIMHEHU PJIEMEHTOB BTOPOIO MEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX coeAuHeHUsX. COCTaB KOMILIEKCHOIO
HOHA:  KOMIUIEKCOOoOpa3oBareilb,  JIMTAHIbl.  3HAY€HUE  KOMILUIEKCHBIX
coenuHeHuu. [loHATHE O KOOPAMHAIIMOHHOW XUMUH.

BemecTtBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. UMbl
KPUCTAJUTMYECKUX PEIIETOK (CTPYKTYpP) ¥ CBOMCTBA BEIIECTB.

[TonsTue o qucnepcHbIx cucteMax. Mctuanaeie pactBopsl. [IpencraBienue
0 KOJUIOMAHBIX pacTBopax. CrocoObl BBIPAKEHUSI KOHILIEHTPAIMU PACTBOPOB:
MaccoBasi J10J1s1 BEUIECTBA B paCTBOPE, MOJIsIpHAsA KOHILIEHTpanus. HaceieHHbie
Y HEHACBIIIICHHBIE PACTBOPHI, PACTBOPUMOCTh. Kpucraitoruaparsl.

Knaccudukanuss ©  HOMEHKIATypa  HEOPTraHMYECKUX  BEIIECTB.
TpuBuanbHBIE Ha3BaHUSA OTHACJBHBIX MPEJICTABUTEICH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanus  XuMUYECKUX  peakuid B HEOPraHUYECKOH W
OPraHMYECKON XMMHH. 3aKOH COXPAHEHUS MAaCChl BEIIECTB; 3aKOH COXPAHEHUS
Y TpeBpalleHuss dHEPrud NpPU XUMUUYECKUX peakiusx. TermoBbie 3(PGheKTh
XMMHUYECKUX peakiui. TepMOXUMUYECKUE YPABHEHUS.

CkopocTh XMMHMUYECKOM peakluuHh, €€ 3aBUCUMOCTh OT Pa3IN4HbIX
¢daktopoB. ['oMoreHHbIie ¥ reTeporeHHbIe peakiuu. Katanus u kaTaan3aTtopsl.

OOpatumble uU HeoOpaTHUMbIE peakUuu. XHUMHUYECKOE pPaBHOBECHE.
Koncranta xumMuueckoro paBHOBecHs. DaKTOpbI, BIMSIONIME HA TMOJIOKECHHUE
XUMHYECKOTO paBHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPAI[UU BEIIECTB,
ydacTByromux B peakuuu. [Ipunnun Jle [larense.

OnekTpoiutuueckas auccouuanusi. CuiibHbIE W CiaOble 3JIEKTPOIUTHI.
Crenens auccounanuu. Cpena BOJIHBIX PACTBOPOB: KHUCJIOTHAs, HEUTpasbHas,
menoyHas. Bopopoassiii mokazarens (PH) pactBopa. T'maponus cosneil.
Peaxiiuu nonHoro oomeHa.

OKUCIUTETbHO-BOCCTAHOBUTENbHBIE  peakunu. (CTeneHb OKUCIEHUSI.
Okucnurenb M BOCCTAaHOBUTENb. [IpoliecChl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxneime OKUCIUTENIN M BOCCTAHOBUTENIM. MeETOa 3JIEKTPOHHOrO OanaHca.
DIIEKTPOJIN3 pAaCTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
pa3liokKEHHUE TMepoKCcHuAa BOAOpPOAAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAUIMYECKUX  PEHIETOK, IMPOBEJCHHE peaKuid HOHHOTO OOMeHa,



OTPENICJICHUE CPEJIbl PACTBOPOB C MOMOIIBIO UHANKATOPOB, U3YUEHUE BIIMSHUS
pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEAKIMU M TMOJOKCHUE
XUMHYECKOTO PABHOBECHSI.

Heopranunuyeckasi Xumusi.

[lonoxxenne HemerauioB B llepmoaudeckolr cucreMe XHMHYECKHX
sanementoB J[.M. MeHnneneeBa U OCOOCHHOCTH CTPOEHUSI HMX aTOMOB.
dusnyueckre CBOMCTBA HEMETAUIOB. AJUIOTPONMS HEMETAIOB (Ha IMpUMeEpe
KHCJIOPOJIa, cephl, hocdopa u yrieposa).

Bonopoa. Ionydenue, ¢puznueckue U XMMUYECKHUE CBOWMCTBA: PEAKIIUU C
METa/UlaMAd W HEMETaJulaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. [ WMIOpUIBL.
TonnuBHBIE AIIEMEHTHI.

l"anorensl. Haxoxaenue B npupojie, CocoObl MoayyeHus, Gu3nueckue u
XAMUYECKUE CBOWCTBA. ["anoreHoBOIOPOIBL. Baxuenmue
KUCJIOPOACO/IEpKAIlMEe  COCAMHEHUs]  rajoreHoB.  JlaGopatopHble U
MIPOMBIILICHHBIE CTIOCOOBI MOJIyYeHUs rajJoreHoB. [[puMeHeHre rajJoreHoB 1 ux
COCIMHECHUMU.

Kucnopon, o30H. JIaboparopHbie U MPOMBIILIEHHBIE CTIOCOOBI MOTyUYEeHHUS
Kuciopoaa. Pu3ndyeckue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUIBI U TEPOKCHUJIBI.

Cepa. HaxoxxneHue B mNpupoje, CHOCOOBI MOdy4deHHs, (U3UYECKHE U
xumudeckue cBoictBa. CepoBomopon, cyiabdunbl. Oxcupn cepoi(1V), oxcun
cepoi(VI). Cepuucras u cepHas KUCIOTHI U MX cojid. OCOOCHHOCTH CBOKCTB
CEpHOU KUCIIOTHI. [IpruMeHenune cepbl U €€ COeTMHEHNM.

A3oT. HaxoxleHue B mpupoje, CrnocoObl MOJydeHus, (puznueckue u
XMMHUYECKUE CBOMCTBA. AMMMaK, HUTpUIbl. OKcuUIbl a3oTa. A30TUCTas M
a30THAsl KHUCIOTBI U WX coidu. OCOOEHHOCTHM CBOWMCTB a30THOM KHCIIOTHI.
[IpumeneHure a30Ta u €ero COeIMHEeHUN. A30THBIE YI0OpEHUSI.

®docdop. Haxoxaenue B mpupojie, CnocoObl MojgydeHus, Guanueckue u
xuMuueckue cBoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. I[lpumenenne dochopa u ero coequnenuit. docdopHbie
yao0peHus.

VYriepon, HaxoXIeHHE B TpUpoOjaC. AJUIOTPONHBIC MOIUDUKAIUH.
dusznyeckue MW XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BaHHBIX
yraepoaom. Oxcun yraepoaa(ll), okcun yrinepona(lV), yronpHas kuciora u eé
cosid. AKTUBUPOBAHHBIN Yroiib, aacopomus. dymnepensl, rpadeH, yraepoaHbie
HaHOTPYOKHU. [IpumMeHeHne NpOCThIX BEIIECTB, OOPA30BAHHBIX YTJIEPOJOM, U
€ro COeIMHECHUM.



Kpemuuii. Haxoxnenue B mpupoze, crnocoOsl moiyueHus, Gu3nueckue u
xumudeckue corctBa. Okeua kpemuus(1V), kpeMHHEBass KUCIIOTa, CHIIMKATHI.
[IpumeHeHne KpeMHHs W €ro coeauHeHuil. CTEKIIO, €ro MNOJy4eHUE, BUIBI
CTEKJIA.

[Tomoxenne wMetamioB B llepuonnueckoil cuUcCTeME XHUMUYECKUX
aneMeHTOB. (OCOOCHHOCTH CTPOEHHUS OJCKTPOHHBIX 00OJOYEK aTOMOB
MmeTaioB. O6mue ¢puznueckre cBocTBa MeTaioB. [I[pumMeHeHne MeTaaioB B
ObITYy 1 TexHuKe. CIUIaBbl METAJIIOB.

DNEeKTPOXUMHUUECKUI psii HampspkeHuM MertamuioB. OOmme crocoObl
ITOJTYyYEHHUS METaJIJIOB: TUAPOMETAILTYPIHS, MUPOMETAJUTYPIusi,
anekTpoMmetautyprus. [lonstue o koppo3un metaioB. CrnocoObl 3alIUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetamioB |A-rpynmnsl [leprogudyeckoil cucTeMsl
XUMUYECKUX DJJeMEHTOB. Harpuit u Kanmil: mnonydenue, (QuU3MUeCKue Hu
XUMUYECKUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka MetaiuioB ||A-rpynmnsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJIEMEHTOB. Marnuii W KaiblUi: Mojdy4deHue, (Ppuanyeckue u
XUMUYECKUE CBOWCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U HMX COCIUHECHUI.
XKécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmoMHUHMI: TIONlydeHHe, (U3MYEeCKHWe U XUMHUYECKHE CBOMCTBA,
IPUMEHEHUE TMPOCTOTO BEIIECTBA M €r0 COCAMHEHH. AMQOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUJA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

OOmrast xapakTepuCTHKa MeTa/uioB To0ouHbIX moarpynn (b-rpymm)
[Teprnoanveckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

DU3NYECKUE U XMMUYECKUE CBOMCTBA XpOMa U €ro coenruHeHnl. OKCUIbI
u ruapokcubl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsr u nuxpomarsl, ux
OKHCIIUTEIIbHBIEC CBOMCTBA. [lonyUueHne u npuMeHeHne Xpoma.

OU3MUECKUEe W XUMHYECKHE CBOMCTBA MapraHila U €ro COCIUHEHHI.
Baxneitine coenunenus wmapranua(ll), wmapranua(lV), wmapranna(VI) u
mapranua(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

Ou3nyecKkne M XHUMHUYECKHME CBOMCTBA JKEJIE€3a M €ro COCIUHEHH.
Oxkcupnpl, rugpokcuasl u conu xeneza(ll) wm xeneza(lll). Ilomyuenune wu
IPUMEHEHHUE JKEJIE3a U €r0 CILIABOB.

DU3NYECKME U XUMUYECKUE CBOMCTBA MeAU U €€ coeanHennit. [lomydenue
Y IPUMEHEHUE MEJIU U €€ COCTUHEHMUII.

[Muuk: monydenue, pu3nUecKue U XMMHYECKHE CBONCTBA. AMQOTEpHBIC
CBOWCTBA OKCHJAa U THUAPOKCUIA [IMHKA, THAPOKCOKOMIUIEKCHI I[MHKA.
[IpyuMeHeHne IMHKA U €T0 COCIUHEHUM.



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3y4eHHe 00pa3lloB HEMETAJUIOB, TOPEHHE cephl, Gocdopa, xene3a, MarHus B
KHCJIOPOJIE, U3YYEHHUE KOJUIEKIMH «MeTaulbl M CIUIaBbl», B3aUMOJICHCTBHE
HICJIOYHBIX W IICJIOYHO3EMEIbHBIX METaUIOB C  BOJOM  (BO3MOXHO
WCIIOJb30BaHUE BHUACOMATEPUATIOB), B3aUMOJCIHCTBHE IIMHKA U Keje3a C
pacTBOpaMH KHCJIOT M LIETOYEH, KAUECTBEHHBIE PEAKIMHA HA HEOPTaHUYECKUE
AHHUOHBI, KaTHOH BOJOPOJa H KAaTUOHbl METAJUIOB, B3aUMOJCHCTBHE
TUAPOKCUIOB ATIOMHHUS U [IUHKA C pacTBOPAMH KUCIIOT U IIEJIOYEH, pEIICHHE
AKCIEPUMEHTAIIbHBIX 3a/1a4 1o TeMam «l'amorensn», «Cepa u €€ CoOeMHEHUS»,
«A30oT m Qochop U uX coeauHEHUs», «MeTamuibl TJABHBIX MOATPYII,
«MeTaibl MOOOYHBIX TTOATPYIID.

XUMHUSA M KM3Hb.

Ponp xumum B oOecriedeHMHM YCTOWYMBOTO pa3BUTHUS YEIOBEUYECTBA.
[TonsiTMe O Hay4YHbIX METOAAX MO3HAHUA W METOJOJOTMHA HAYYHOIO
HCCJICIOBAHUS. Hayunbie MPUHIUIIBI OpraHu3alul  XUMHUYECKOTO
pou3BoJicTBa. [IpOMBINIUIEHHBIE CIIOCOOBI TMOJYYEHUs Ba)KHEUINIMX BEIIECTB
(Ha TpuMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCJIOTHI, METAHOJIA).
[IpompllizieHHBIE CHOCOOBI MOJMYYEHHUS METAUIOB U CIUIABOB. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIWIEH Cpenbl W €ro MNociHeAcTBUsA. Ponb xumum B
o0ecrieYeHr IHEPreTHIECKON 0€30MacHOCTH.

XuMmusi ¥ 300pOBbE 4enoBeKa. JlekapcTtBeHHble cpeactsa. IIpasuia
UCIIOIb30BaHUsl JICKAPCTBEHHBIX TMpenaparoB. Ponab XuMHUM B pPa3BUTHH
MEIULIUHBI.

XUMUs MUAIIA: OCHOBHBIE KOMIIOHEHTHI, MUILIEBbIE 100aBKU. Poib xuMun B
oOecreyeHn MUIIeBOi 0€30MMacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. boitoBas xumus. [IpaBuia
0€30macHOr0 MCMOJIb30BaHUSI MPEnapaToB OBITOBOM XMMHH B TIOBCEIHEBHOM
KU3ZHHU.

XuMHUSI B CTPOUTEIBCTBE: BAXHEWIIME CTPOUTEIbHBIE MaTEpUAJIbI
(1ieMeHT, 6eToH).

Xumusi B CEIbCKOM Xo3siicTBe. OpraHnyeckue W MHUHEPAJIbHbIC
yao0peHus.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKH, CTEKJI0, KEpaMHUKa.
Marepuansl 11 SIEeKTpOHUKHU. HaHOTEXHOIOT UK.

Pacuérnblie 3anaumn.

Pacuérei: maccel BemecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKLUU, €CIH OJHO M3



BEIIIECTB MMEET NMPHUMECH, MacChl (00bhEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTA
pEaKUMM, €CIM OJHO W3 BEIIECTB JAHO B BHUJE PAcTBOpa C ONPEACIEHHOU
MacCOBOM JIOJIEAW PACTBOPEHHOIO BENIECTBA, MACCOBOW JOJM W MOJISIPHOM
KOHIICHTPAIIMM BEIECTBA B PACTBOPE, MIOJM BBIXOAA MPOJAYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanmzanust MeXOpeaMETHBIX CBSI3€HM MpH  M3y4YeHUH OOIIeH U
HEOpraHW4eCcKoM XMMHUU B 11 Kiacce OCylIEeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €eCTeCTBEHHO-HAYYHBIX IOHSATHUM, TaK M TOHSITUH, NPHUHSATHIX B
OTAEIBHBIX MTPEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CHHTE3, KIacCU(MUKAIUS, MEPUOTUIHOCTD,
HaOII0/IeHHEe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb, MOJCIIMPOBAHHE.

®usuka: Marepus, MHUKPOMUP, MAKPOMHUP, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, WOH, H30TOMbI, PaAUOAKTUBHOCTh, MOJEKYJIa, HHEPreTUUECKUM
YpPOBEHb, BENIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSIHME BEIECTBA,
ujeadbHbIi Ta3, (PU3NUECKHWE BEIMYMHBI, CIWHMIIBI H3MEPEHUs, CKOPOCTh,
JHEprus, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIHU3M,
MaKpoO- U MHUKPOAJIEMEHTHI, OCIKH, KUPBI, YTIEBObI, HYKJIEUHOBBIC KHUCJIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

['eorpadms: mMmHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOILUIMBO, PECYPCHI.

TexHoJorus: XAUMHAYCCKas MPOMBIIIJIEHHOCTb, METaJTyprus,
CTPOUTEIIBHBIE MaTEPUAIIBI, CEIBbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUILECBAS
IPOMBIIIJICHHOCTh,  (papMaleBTHYECKass MPOMBIIIJICHHOCTb, ITPOU3BOJICTBO
KOCMETUYECKUX MPEnapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTE€pUAaJIOB,
AJIEKTPOHHAS MPOMBIILJIEHHOCTb, HAHOTEXHOJIOTHH.



IUNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM C CHCTEMHO-AESTEIIBHOCTHBIM TIOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHUS IMpeaMeTa «XUMUs» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHMsI BBIJICICHBI CJIEAYIOIIUE COCTABJISIONIUE: OCO3HAHHE
O0OyYaroIMMUCS POCCUMUCKOM TPaKJAaHCKOM WACHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO,  CAMOCTOSITEIBHOCTH W CAMOOTPEACNCHUIO;  HaJIHune
MOTUBallUM K OOYYEHHIO; TOTOBHOCTb U CHOCOOHOCTH OOYYaroIIUXCS
PYKOBOJICTBOBAThCSl TPHUHATHIMH B OOIIECTBE TMpaBWJIaMH H  HOPMaMu
MOBECHUS; HAIMYUE MPABOCO3HAHMUS, YKOJIOTHYECKOM KYJIbTYphI; CIOCOOHOCTD
CTaBUTD LIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIMIHOCTHBIE pPE3yJNbTaThl OCBOCHUS TMpeaMeTa «XHUMHS» OTPaKkaroT
c(hOPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW W TMPAKTUYCCKON IeATEIHLHOCTH
oOy4Jaronuxcs B mpoIecce peaimsaiiui 00pa3oBaTeIbHOM NeITeTbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOEHUSI TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOM M MPAKTUUECKOW NEeATebHOCTH
00yyJaroImuxcsi B Mpolecce peann3aiuy 00pa3oBaTebHON eI TEILHOCTH, B TOM
YHCJIC B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS .

OCO3HaHWS OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY H MPABOIMOPSIKY;

MPEACTABICHUS] O COIMAJIBHBIX HOPMaxX W TpaBUJIaX MEKINIHOCTHBIX
OTHOIIECHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MACSATEIBHOCTH TMPU CO3TAHHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIBHBIX 33124, BHIMIOJTHEHUU
XUMHUYCCKUX IKCIIEPHUMECHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPHHHMaTh MOTHBBI, HAMEPEHUsS, JIOTUKY W
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NIaTPHOTUYECKOTO BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAy4YHOMY HACJEIUIO
OT€YECTBECHHON XMMUM;

YBOXCHUS K TPOIECCY TBOPUYECTBA B OOJACTH TCOPHUH M MPAKTHYECCKOTO
MPWIOKEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JaHHBIE HAayKd €CTh pe3yJIbTaT



JUIMTEJIbHBIX HAOMIOACHUM, KpPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX IOHCKOB,
MIOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTUKOB;

MHTEpECca U TMO3HABATEJIbHBIX MOTHBOB B IOJYYEHHH U MOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUH, CBSI3aHHBIE C XUMHUYECKUMU
SABJIEHUSAMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUCHTHPYSACh HA MOPAIBHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJEHUE U MOCTYNKH CBOUX TOBAPHUIIEH C
NO3ULMKA HPABCTBEHHBIX M TIPAaBOBBIX HOPM M € YUYETOM OCO3HAHHUS
NOCJIEICTBUN ITOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl IIEHHOCTEW 370poBOro M 0Oe30macHoro olpasza >KHU3HU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHUMAHUS L[EHHOCTU MPaBWJI HWHAMBUAYAJIBHOTO U KOJUJIEKTUBHOTO
0€30MacHOTO MOBEACHUSA B CHUTYalUAX, YIPOXKAIOMIMX 3J0pPOBbIO U KHU3HU
JIIOJICH;

OCO3HaHUSl  MOCJIEACTBUM W HENPUATUS  BPEIHBIX  NPHUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOIr0 BOCIIMTAHMS:

KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HMCCIIEI0BaTEIbCKON
NeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHUYECKUX 3a]1a4y
COITMaJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YUEHHIO MpoQeccuil pa3auyHOro poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUU 110 XUMHH;

yBaXEHUsT K Tpydy, JIOIAM Tpylda U pe3yjbTaTaM TpYJdOBOM
NEeSTENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TPaeKTOPUU
oOpa3zoBanus, Oyayuiel npodeccuu U peanu3aliil COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTEM 00IIIECTBA;



6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€J1IeCO00Pa3HOT0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHUKY
CyIIECTBOBAHMS KU3HU Ha 3EMIJIC;

MOHUMAaHHMS TJI00aJIbHOTO XapaKTepa JKOJOTHYECKUX IMPOOJIeM, BIUSHHS
AKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MTPUPOIHON U COLMATILHON CPEJIbI;

OCO3HAHUS HEOOXOJMMOCTH MCIIOJIB30BaHUS JOCTIKCHUM XUMHUU IS
pellIeHuUsI BOIIPOCOB PAIlMOHAIIBHOTO MPUPOIONIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JCUCTBUM, NPUHOCAIIMX BpEJ OKpPYXKAIOLICH
IIPUPOJIHOM CpeJie, YMEHHUS MIPOTHO3UPOBATh HEOIArONpPHUATHBIE SKOJIOTHICCKUE
MOCJIEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATD UX;

HaJlMyus Pa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, OSKOJOTMYECKOU
KYJBTYpBI, OINbITA JEATEIBHOCTH HKOJIOTHYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMH B TIO3HABATEILHOM, KOMMYHUKATUBHON U COLIMAILHOM
MPaKTUKE, CIOCOOHOCTHM W YMEHUS aKTHUBHO MPOTUBOCTOATH HJICOJIOTUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IMO3HAHMS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH W OOIIECTBEHHOM MPAKTHKHU;

MOHMMAaHUSl CHEeUU(PUKH XUMHM KakK HayKH, OCO3HaHUsA €€ poJiu B
dbopMUpPOBaHUU PAIMOHATIEHOTO HAYYHOTO MBIIJIEHUS, CO3/JaHUM IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKAIOIIEeM MUPE KaK O €AMHCTBE MPHUPOILI M YEIIOBEKA, B
MO3HAHUHU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUHU MPOoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUHU JJI1 COBPEMEHHOMN
HUBWIM3ALMKU: B €€ T'yYMaHUCTHUUECKON HANpaBICHHOCTH M Ba)XXHOW poJIM B
CO3JIaHUM HOBOW 0a3bl MaTepUaJbHOM KYJIbTYPhI, B PEIICHWU TJI100abHBIX
po0JieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
MUIIEBOM M  DKOJOTMYECKOM OE€30MacHOCTH, B Pa3BUTUM  MEAUIIUHBI,
o0ecrieYeHnr YCI0BUM YCTIEIITHOTO TPYy/Aa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHUS JUIsS aHajdu3a W OOBSCHEHHS SIBIICHUM
OKPY)KAIOIIEro MHUpa M MPOUCXOASIMMX B HEM HM3MEHEHUH, YMEHHS JellaTh
000CHOBaHHBIC 3aKJIIOUCHHUSI HA OCHOBE HAy4YHBIX (DAKTOB M HMMEIOIIUXCS
JAHHBIX C LEJIbIO MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIIPHO HCIIOJIb30BaTh XMUMHUYCCKHE 3HAHUS IS
penieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;



MHTEpeca K MO3HAHUIO, UCCIIEIOBATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPhIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTHBHOMY IOJYYCHUIO HOBBIX 3HAHMHA 10 XUMHUH B
COOTBETCTBUU C )KU3HEHHBIMH OTPEOHOCTSMU;

MHTEpECa K  OCOOCHHOCTSAM  Tpyda B  pa3imuyHbiX  cdepax
npoeccCHoHaNbHOM e TEeTbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHble pe3yJabTaThl OCBOCHHUSI NPOrpaMMbl 1O XUMHUM Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaUUMble 1 (QOPMHUPOBAHUS ~ MHUPOBO33pEHHUSA  OOyYaronIuxcs
MEXIUCUUILIMHAPHBIE (MEXIpeMETHBIC) oOIIIeHayYHbIe MOHSATHUS,
OTpaXKaIOUIUE IEJIOCTHOCTh HAYYHOW KapTHUHBI MHpPA U CHEHU(PUKY METOIOB
MO3HAHUS, WCIOJI3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAIbHBIC y4eOHBIC JNEeUCTBUS (mo3HaBaTEbHEIE,
KOMMYHUKATUBHBIC, PETYJSITUBHbIE), oOecrneuuBaromue (HopMUpOBaHUE
(GYHKIIMOHATBHOM TPAMOTHOCTH M COLIUATTbHON KOMIETEHITUU O0YyJarOIINXCS,

CIIOCOOHOCTb o0yyaroumxcs UCII0JIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS W  YHUBEpPCAJIbHBIE
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIBHON MIPAKTHUKE.

MertanpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y4eOHBIMU  TIO3HABATECIbHBIMA, KOMMYHHKATUBHBIMA H  PETYJISITUBHBIMHU
JNEUCTBUSIMU.

Ilo3HaBaTe/ibHBIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

1) 0a30BbIe JIOTHYECKHE IEHCTBUSA:

CaMOCTOSTENbHO  (OpMyJIHpOBaTh M aKTyalIM3UpoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN JEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
NOCTUKEHUSA, COOTHOCHUTHb PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
LETISIMU;

WCIIOJIb30BaTh IIPU OCBOEHUH 3HAHUW INPUEMBI JIOTUUECKOTO MBIIUICHU:
BBIICIIATh XapaKTEPHbIE NPU3HAKN NMOHATUI U yCTAHABIMBATh UX B3aUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITHS JJI1 OOBSICHEHUS OTIEIBHBIX (PAKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAaHUSA M KPUTEpPUM I KiIacCU(PUKAIMK BEUIECTB U
XUMHUYECKUX PEaKIUi;

YCTaHaBIMBATh IPUYMHHO-CIEIACTBEHHBIE CBA3M MEXAY HW3Yy4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE PACCYXACHUS (UHIYKTUBHbBIC, ACIYKTUBHBIC, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHMS;

NPUMEHATh B  NPOLECCEe TMO3HAHMS  MCHOJIb3yeMble B  XHUMHH
CUMBOJIMYECKME  (3HAKOBBIE)  MOJENH, MpeoOpa3oBbIBATH  MOJEIbHBIE
NPEACTaBIICHUS — XUMHUYECKMM 3HAK (CHUMBOJI) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHUMHYECKOM pEaklUud — TPU PEIICHUU YYEOHBIX
MTO3HABATEJIbHBIX M MPAaKTUYECKUX 3a/1ay, TPUMEHSATh HAa3BaHHbBIE MOJIEJIbHbBIE
MIPEACTABIICHUS JIJIS1 BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4a€MbIX BEUIECTB
Y XUMUYECKUX PEAKIUU.

2) 6a3oBbIe HcCIeA0BaATEILCKHIE NeiiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIECTB U XUMHUYECKUX
peaKkuuit;

dopMynupoBaTh 1€MW 3aJadyd  HCCIEAOBaHUS, HCIOIb30BaTh
MIOCTABJICHHBIE M CAMOCTOSITEIbHO CPOPMYJIUPOBAHHBIE BOIPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUTIOTE3BI 110 MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

BJIQJIETh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUSA U MPOBEACHUS
YUYEHUYECKUX SKCIEPUMEHTOB, COBEpPILICHCTBOBaTh YMEHHA HaOMOaTh 3a
XOJIOM  IIpoliecca, CaMOCTOSATEIBHO  IIPOTHO3UPOBATh €ro  pe3yJibTar,
dbopmynmupoBarh 0000IIEHWS W BBIBOJABI OTHOCHUTEIBHO JIOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJCITAHHOU
pabore;

npuoOpeTaTb OMNbIT YYEHUYECKOM UCCIEeNOBATENbCKOW M MPOEKTHOU
JESITeIbHOCTH, TPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIHLHOMY
MOMCKY METOJIOB PEILICHHS] MPAKTUYECKUX 3aJlady, MPUMEHEHHIO Pa3JIMYHbIX
METOJI0B MTO3HAHUSI.

3) pabora ¢ unopmanueii:

OPUEHTHUPOBATLCSA B PA3JIMYHBIX HWCTOYHHMKAX WHQoOpManuu (HAy4dHO-
MOMyJISipHAsl JINTepaTypa XHUMHYECKOTO COJCp)KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



MPEACTABICHUS,  KPUTHYECKH  OICHWUBATH €€  JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

(bopMyIHpPOBATH 3aIIPOCH] U IPUMEHSThH Pa3IUYHbIC METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM I BBINMOJHEHUS YYeOHBIX 3a7ad
OIPEIICIIEHHOTO TUIIA;

MprUOOpETaTh OMBIT MCIOJIB30BAaHUS HH(POPMAITMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TpECTaBICHUS
uHopManmu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadeCTBE CpEICTBa IpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTEeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIBHBIEC yqeﬁﬂble HeﬁCTBHH:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTA
W/WJY TUCKYCCHUH, BBICKA3bIBATh UJEU, (GOPMYIHPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS NIPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3CHTALUEN PE3YJIbTATOB MO3HABATEIBHON JEATEIBHOCTH,
MIOJyYEHHBIX CAMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPU
BBITIOJIHEHUA ~XMMHUYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOW paboThl IO
UCCJICIOBAHUIO CBOMCTB M3Y4aeMBbIX BEIIECTB, pealn3allid y4eOHOTO MPOEKTa,
u (OopMyJIHpPOBATh BBIBOJABI MO pe3yJbTaTaM MPOBEACHHBIX HCCICIOBAHUM
MyTEM COTJIACOBaHUS MO3UITUHN B X0/1€ 00CYXICHUSI 1 0OMEHAa MHCHUSIMH.

PeryiasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

CaMOCTOSTENIPHO IUIAHUPOBATh M OCYIIECTBISATH CBOKO ITO3HABATENIbHYIO
NEeATEIbHOCTh, ONpeAeNss €€ LEeNH W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM JEHCTBUU TpH
BBINIOJIHEHUM YYE€OHBIX M HCCIENOBATEIbCKUX 3a7a4, BBIOMpaTh Hambojee
3¢ pexTuBHBIN CNOCOO0 MX pElIeHHs] ¢ YYETOM MOJYYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIMSIX;



OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHLHOCTH Ha OCHOBE CaMOaHajin3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yabTaThl OCBOCHHSI TPOTpPaMMbl TI0 XHMHH Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro OOIIero oOpa30BaHUS BKIIOYAIOT
cnenuduIecKue sl y9eOHOTO TpeaMeTa « XUMUsD) Hay9IHbIE 3HAHUS, YMEHUS U
CTIIOCOOBI JCHCTBHIA IO OCBOCHHIO, HHTEPIPETAIIMU U MTPEOOPa30BaHUIO 3HAHUM,
BHJIBI JACSITEIBHOCTH TI0 TOJYYCHUIO HOBOTO 3HAHUS W MPUMCHCHHUIO 3HAHUHA B
Pa3TUYHBIX YYCOHBIX CUTYAIUAX, @ TAK)KE B PEaTbHBIX )KU3HEHHBIX CHTYAIIHSX,
CBA3aHHBIX C XUMHEH. B mporpamMme mo XUMHHM TPEIMETHBIE PE3yJIbTaThI
IIPE/ICTABIICHBI TI0 T'OJIaM U3YUYCHUSI.

10 KVIACC

[IpenmerHble pe3ynbTaThl OCBOEHHsS Kypca «OpraHudeckas XUMHS»
OTPAKAIOT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN: O MECTE U 3HAYEHHUU OPTraHUYECKON
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH yCTONYNBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM KOJIOTHYECKOM, YHEPreTUYECKON
M THIIEeBOM O€30MacHOCTH, B PA3BUTUM MEAMIMHBI, CO3JaHMM HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB JHEPruu, B OOECHEUEHHH PaLMOHAIBHOTO
IPUPOJIONOIL30BaHUs, B (POPMUPOBAHMM MUPOBO33PEHUS U OOIIEH KYJIbTYpbI
YelloBeKa, a TaKKe HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME IIOHATUS — XUMHUYECKUMM DJIEMEHT, aToM, sApO W
DNIEKTPOHHAsT 000JIOUKa aTtoma, s-, P-, d-aTOMHbIE OpOWTAIM, OCHOBHOE H
BO30YKJIEHHOE COCTOSIHUSA aroMma, rMOpuau3anusi aTOMHBIX OpOMTasIel, WOH,
MOJIEKYJa, BAJEHTHOCTb, JJEKTPOOTPUIATEIBHOCTh, CTENEHb OKHUCIICHUS,
XUMUYECKasl CBA3b, MOJb, MOJSIpHAas macca, MOJISIPHBIA OO0BEM, YIJIEpOJHBIN
CKeJeT, (yHKUMOHAJIbHAs Tpynma, pajgukaig, CTPYKTypHble (HOpMyIIbl
(pa3BépHyThIE, COKpaUIEHHbIE, CKEJIETHBIE), H30MEpPHUS CTPYKTypHas H
IPOCTPAaHCTBEHHAsA (Fr€OMETPUYECKAs], ONITUYECKAs ), U30MEPbI, TOMOJIOTMYECKUI
psll, TOMOJIOTH, YIJIEBOAOPOBI, KHUCIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE
COCAMHEHNsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COCMHEHHUS; TEOpHUH, 3aKoHbl (mepuommyeckuii 3axkoH JI. M. MeHneneena,
TEOpHUsI CTPOEHUSI OpraHnYeCKHX BelecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUS
MaccChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALLECHUS DHEPIUU [IPU XUMUYECKUX



peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI S3BIK XUMUH,
MHUPOBO33PEHUYECKHUE 3HAHMSI, JIEKAIIME B OCHOBE NMOHUMAHMS MPUUMHHOCTH U
CUCTEMHOCTH XHMHMYECKMX SBJIICHMM; TPEICTABICHUS O MEXAHU3Max
XUMHUYECKUX peakuuu, TEPMOIMHAMHUYECKHUX " KMHETUYECKUX
3aKOHOMEPHOCTSX HX MPOTEKaHUs, O B3aMMHOM BJIMSHUM aTOMOB M Tpynn
aTOMOB B MOJIEKyJaX (MHAYKTUBHBIA U ME30MEPHBI 3PPeKThl, OpueHTaHTHI | 1
II pona); ¢akrosornyeckue CBEIAEHHMsI O CBOICTBaX, COCTaBE, IMOJyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BaXHEMILIMX OpPraHUYECKHX BEIIECTB B OBITY U
OPAKTUYECKON  JESATEIbHOCTH Ye€JOBEKa, OOIMX HAy4yHBIX [PUHIMIIAX
XMMUYECKOTO TPOU3BOJACTBA (HAa MpUMEpe NPOU3BOJACTBA  METAHOJIA,
nepepaboTKu HEPTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHMH,
YCTAaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE IOHITHS
IIPU OMHUCAHUM COCTaBa, CTPOEHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHIA;

c(hOpMHUPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JUISI COCTaBIEHUS MOJIEKYIISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (Qopmy
OpraHUYECKHUX BEIIECTB;

COCTABJISITh YpPABHEHUS XMMHUYECKHX pEaKIMil U pacKpblBaTb UX
CYLIHOCTh:  OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OallaHca 3TUX peakiuil, peakiuii HOHHOro oOMeHa
NYyTEM COCTABJICHUS UX MOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUM;

U3rOTABIMBATh  MOJEIM  MOJIEKYJl OPraHWYECKUX  BEUIECTB  JJIA
WJUTIOCTPALIMKM UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c()OPMUPOBAHHOCTh  YMEHUM: yCTaHaBIMBAaTh  MPUHAJICKHOCTh
U3YYEHHBIX OpPraHWYECKHX BEIIECTB [0 MX COCTaBy W CTPOCHHUID K
OnpefeNéHHOMY KJIacCy/TpyIllieé CO€AMHEHUH, JaBaTh KM Ha3BaHUS II0
cucrtematuyeckoi Homenkinatype (IUPAC) u npuBoauTh TpUBUAIBHBIE
Ha3BaHUsS NIl OTIENbHBIX TMPEICTABUTENEH OPraHMYECKHX BEHIECTB (ITHUJIEH,
alEeTWICH, TOJYOJd, TJIUUEPUH, OSTWICHIVIMKONb, (eHon, dopmanbaeru,
aueTanbAeru], aleTOH, MypaBbHHAsI KHCIIOTa, YKCYCHAsl KMCIIOTa, CTEapUHOBAs,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCJIOTHI, TIUIMH, alaHUH, MallbT03a, PpPyKTO3a,
AHWJIVH, TUBUHWII, U30IPEH, XJIOPONPEH, CTUPOI U IpYTHE);

c(OPMHUPOBAHHOCTh YMEHHSI OINPENENATh BHUJ XUMHYECKOW CBSI3U B
OpraHUYEeCKUX COEAUHEHUSAX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);



c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOXKECHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. BbytiepoBa 11 OOBSACHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUSI;

chOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOEHUE,
du3HUecKue U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB  OPraHMYECKHX BEIECTB: AaJIKaHOB, I[MKJIOAJIKAHOB, aJKECHOB,
aJKaJMEHOB, AJIKMHOB, apOMATUYECKUX YTJI€BOJOPOJOB, CIIUPTOB, allbJIETU/IOB,
KETOHOB, KapOOHOBBIX KHCJIOT, IPOCTBIX M CIOXKHBIX 3(PHUPOB, KHUPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHUCJIOT, OCJIKOB, yIieBOJ0B (MOHO-, IU- U
MOJMCAaXapyuioB), WUIIOCTPUPOBATh T€HETUYECKYI0 CBSA3b MEXIYy HHUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUM C HCIOJIB30BAHUEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh yYMEHHUS IOATBEPXKIaTh Ha KOHKPETHBIX IpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COETUHEHUM
OT KPaTHOCTH U THUIIa KOBAJEHTHOMN CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIUSHUS
aTOMOB U TPYIIIl aTOMOB B MOJIEKYJIax;

c(hOpMHUPOBAHHOCTH YMEHUS XapaKTEepU30BaTh WCTOYHHUKU
YTJIEBOJIOPOTHOTO CHIPhsl (HE(PTh, MPUPOAHBIM Ta3, YIroJib), CIHOCOOBI €ro
nepepadOTKU U MPAKTUYECKOE TPUMEHEHUE TPOTYKTOB NIEpepadbOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOoJaX TIO3HaHWS —  HAONIOACHWUH, HW3MEPEHHUHM, MOJICIUPOBAHHH,
dKCIIEpUMEHTE (PeaIbHOM U MBICJICHHOM) M YMEHUS MPUMEHSTh 3TH 3HAHUS,

chOpMHUPOBAHHOCTh ~ YMCHHMS  IPUMEHSITh  OCHOBHBIE  OIIEpaIluu
MBICITUTEILHON JEeATEIbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, 000O0IIeHUE,
CHUCTEMAaTHU3alMIO, BBISIBJICHUE TMPUUYMHHO-CICJICTBEHHBIX CBsI3EH — JUIs
V3YYEHHSI CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHUI: BBISIBISTh B3aMMOCBS3b XUMUUECKUX 3HAHUI
C TIOHATUSIMU W TIPEJCTABJICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
s 60jiee OCO3HAHHOTO TMOHUMAaHUS CYIIHOCTH MaTepUaIbHOTO €IUHCTBA
MHpa, HCMOJb30BaTh CHUCTEMHBIC 3HAHUS TI0 OPraHUYECKONW XUMHUM IS
OOBSCHEHHS] M TIPOTHO3WPOBAHUS SIBIICHUM, UMEIONINX €CTECTBEHHO-HAYYHYIO
npuponay,

c(hOPMHUPOBAHHOCTh YMEHHUH: TMPOBOJIUTH PACUETHl 10 XUMHUYECKUM
dbopMmyslaM UM ypaBHEHUSIM XUMUYECKHUX PEaKIMM C HUCIOJIb30BaHUEM
dbu3udyecknx BenuuMH (Macca, O0O0BEM Ta30B, KOJHMYECTBO BEICCTBA),
XapaKTepU3yIOIIUX BEIIECTBAa C KOJHUYECTBEHHOM CTOPOHBI: PACYETHl IO
HaXOXJEHUI0O XMUMHUYECKON (OpMyIbI BemiecTBa MO HW3BECTHBIM MaCCOBBIM



JOJISIM ~ XMUMHUYECKHX  JJIEMEHTOB, TNPOJYKTaM  CropaHusi, IUIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN IKOJOTUYECKON 0€30MacHOCTU MOCHEICTBHS OBITOBOUN U
MIPOU3BOJICTBEHHOM JIESITEIBHOCTH YEJOBEKA, CBA3AHHOM C mepepaboTKOiM
BEIIIECTB, HCIIOIb30BaTh IOJYYEHHbIC 3HAHUSA [JIsi TPUHATHS TPaMOTHBIX
pelieHunit npobJieM B CUTYaIUsIX, CBI3aHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CAMOCTOATENHHO TJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (MOJy4Ye€HUEe U H3YyUYEHHE CBOMCTB OpPTraHUYECKUX
BEIIECTB, KAYECTBCHHBIC PEAKIHUHU YIJIEBOJOPOAOB PA3JIMYHBIX KIIACCOB M
KHCJIOPOACOIEPKAITUX OPTaHUUYECKUX BEIIECTB, PEUICHUE IKCIIEPUMEHTATBHBIX
3a/lady MO PACMO3HABAaHUIO OPTraHWYECKUX BEHIECTB) C COOJIIOJCHUEM IPaBUI
6e3omacHOro oOpamieHusl C BEIIECTBAMH M JIA0OPATOPHBIM O0OPYIOBAHHEM,
dbopmMyIupoBaTh 1EIb HCCIEIOBAHUS, MPEIACTABIATh B pa3iaudyHoONl dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOJII0/IaTh MpaBUiia HKOJOTUYECKU 11eTIeCO00Pa3HOro MOBECHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbBS,
OKPYXaroIIEH MPUPOTHON CPEIbl U TOCTHXKEHUS €€ YCTOMYNBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JEHCTBUS Ha >KUBBIE OPTraHU3MBbI
OIPEICIIEHHBIX OPTaHUYECKUX BEIIECTB, TOHUMAs cMbICH rmoka3arens [1JIK;

aHATM3UPOBATh 11EJ1€CO00Pa3HOCTh MPUMEHEHUSI OPTAHMYECKUX BEIIECTB B
MIPOMBIIIVICHHOCTH U B OBITY C TOUYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBIATH I€JICHANPABICHHBIM MOUCK
XUMUYECKON HMH(POpMalMKU B Pa3IMYHbIX HMCTOYHMKAX (Hay4yHas M Y4eOHO-
Hay4dHas JUTepaTrypa, Cpe/cTBa MaccoBoi mHbopmaiuu, MaTepHer u apyrue),
KPUTUYECKU aHATU3UPOBATh XUMHUYECKYI0 HHPOpMaIIHIO, IepepadaThiBaTh €€ U
HCTIOJIb30BaTh B COOTBETCTBUU C MTOCTABJIICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenMeTHble pe3yabTaThl OCBOEHHUS Kypca «OOImas U HeopraHudeckas
XUMHUS OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TIPEACTABJICHUI: O MaTepUaIbHOM EIMHCTBE MUPA,
3aKOHOMEPHOCTSX M MMO3HABAEMOCTH SIBJICHUN TPHUPOJIBI, O MECTE U 3HAYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMYHUBOTO
Pa3BUTHS, B PEHICHUH MPOOJIEM IKOJOTHYECKOM, YHEPreTUYECKON U TMHUIIEBOMN
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MAaTEpPUAJIOB, HOBBIX
HMCTOYHHUKOB SHEPTUH, B 00ECTICUCHUN PAllMOHATIBFHOTO TTPUPOOTIOIH30BaHUS, B
(GbopMHpPOBAaHMK MHUPOBO33PEHHUSI W OOIIEH KyJIbTYphl 4EJIOBEKa, a TaKkKe



AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3JIOPOBBIO U MPUPOIHOU
cpene;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHUW, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE TMOHATUS — XUMHYECKHI 3JIEMEHT, aTOM, SJIpO aTroMa,
W30TOIBI, 3JIEKTPOHHAs 000J0YKa aroma, s-, P-, Od-aTOMHBIE OpOWTaIH,
OCHOBHOE€ M BO30YXIEHHOE COCTOSIHHSI aToMa, THOpUAM3aIis aTOMHBIX
opOuTaneil, MOH, MOJIEKYJIa, BaJC€HTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTETICHb
OKHUCJICHUSI, XUMHYECKas CBsI3b (KOBaJEHTHAs, HOHHAs, MeTauInyecKas,
BOJOPOJIHAS), KpUCTAJUIMUECKasi peméTka, XUMHUYEcKas peakius, pacTBOp,
AIEKTPOJUTHI, HEDJICKTPOJUTHI, DJIEKTPOJUTUYECKAs JUCCOLUAIMS, CTEMEHb
JUCCOIMAIIMKM, BOJOPOJHBIA TMOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEND,
TEMJI0BOM 3(PPEKT XUMUYECKOW pEeaklUHh, CKOPOCTh XHUMHYECKON peakIiuw,
XUMHUYECKOE PABHOBECHE; TECOPHUH M 3aKOHBI (TEOpUSA HSJIEKTPOJIUTHYECKON
aucconuannu, nepuoguueckuid 3akon .M. MenpeneeBa, 3aKOH COXpaHEHHUS
MacChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaKIusax, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIUX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHMS,
JeXKalye B OCHOBE IMOHMMAHUS MPUYUHHOCTA U CUCTEMHOCTH XHUMHYECKUX
SIBJICHUM; COBPEMEHHbIC TNPEACTABICHUS O CTPOCHUHU BEIIECTBA HA aTOMHOM,
MOHHO-MOJICKYJISIPHOM U HaJMOJIEKYJSIPHOM YpPOBHSIX; TMPEJCTABICHUS O
MEXaHU3Max XHUMHYECKUX PEAKUUM, TEPMOAMHAMHUYECKUX MU KHUHETUYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAaHHS, 0 XUMUYECKOM PABHOBECHH, PACTBOPAX U
JTUCTIEPCHBIX CHUCTEeMax; (PaKTOJIOTMYECKUE CBEICHHMS O CBOMCTBax, COCTaBe,
MOJTYyYeHUH U O€30MacHOM HCMOJb30BAHUU BAXXHEUIINX HEOPTraHUYECKUX
BEILIECTB B OBITY M MPAKTHUUYECKON IEATEIbHOCTH YEJIOBEKA, OOIIMX HAYYHBIX
MPUHIUAIIAX XUMAYECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTepHbIC MPU3HAKU TIOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
IIPU OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MIPEBpaICHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XUMUYECKYIH) CUMBOJIMKY IS
coctaBieHusi GOpMyJd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckyro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX BEIIECTB,;

c(hOPMHUPOBAHHOCTh YMEHHS OINpEIEsATh BAJICHTHOCTh M  CTENEHb
OKHCJICHHS] XUMUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUECKON CBS3H
(KoBaJIeHTHasi, UOHHAsI, METAJUIMYECKasi, BOJOPOJHAsA), TUI KPUCTAIITUYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;



c(hOpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT
BHJIa XUMUYECKOM CBSI3W U THUIA KPUCTALIMYECKON pPEIIETKH, OOMEHHBIA U
JOHOPHO-AKIENTOPHBINA MEXaHU3MbI 00Pa30BaHUS KOBAJIEHTHOM CBS3H;

c(OPMUPOBAHHOCTh ~YMEHUH: KJIacCU(PUIMPOBATh: HEOPTaHUYECKUE
BEILIECTBA IO HUX COCTaBY, XMMHUYECKHE PEAKLHMH IO Pa3IMYHBIM IMPU3HAKAM
(unciay M cOCTaBy pearupyroluxX BEIIECTB, TEIUIOBOMY 3G (EKTy peakiuu,
U3MEHEHUIO CTENEHEH OKHUCIEHUS D3JEMEHTOB, OOPAaTUMOCTH, YYacCTHIO
KaTajau3aTopa U APYTHE); CAMOCTOSITEIBbHO BBIOMpPATh OCHOBAHMSI U KPUTEPUU
U1 KJIacCU(UKALMU U3yYaeMbIX BEUIECTB U XMMHUECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI NEPUOIUYECKOTO 3aKOHA
. W. MengeneeBa u  AEMOHCTPUPOBATH €ro  CHCTEMATHU3UPYIOLIYIO,
OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIUH;

c(OPMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XHMHYECKUX 3JEMEHTOB IEPBOr0O—4ETBEPTOrO MEPHOIOB
[Tepuomnueckoit  cucrembr .M. MengeneeBa, HCHONb3yd  MOHATUS
«QHEPreTUYECKUE YPOBHWY, «IHEPTETUUCCKHUE TOAYPOBHUY, «S-, P-, 0-aTOMHEIE
opOUTaNIN», «OCHOBHOE U BO30YXIEHHOE IHEPreTHUECKUE COCTOSHUS aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUUYECKUX IJIEMEHTOB U UX
coeauHeHnd no nepuoaam u rpynmnam llepmomamueckon cucremsr [ U.
MeHnpneneeBa, BaJEHTHBIE BO3MOXHOCTHM AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOEHHMSI UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpPMHUPOBAHHOCTh YMEHUMW: XapaKTepU30BaTh (OMUCHIBATH) 0OIIHE
XUMUYECKUE CBOWCTBA BEIIECTB PA3NIMUHBIX  KJIACCOB, IOATBEPKIATh
CYILIECTBOBAHNE F€HETUYECKOMN CBSI3M MEXKIYy HEOPTraHMYECKHUMH BEIIECTBAMU C
MOMOILbIO YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;

c(OPMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMA IOCPEACTBOM COCTaBJIEHUSA 3JIEKTPOHHOTO
OanaHca ATUX peakIui; peakluuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS HX
IIOJHBIX M COKPALIEHHBIX MOHHBIX YPaBHEHUW; PEaKUUW TUAPOIU3a; PEaKLUn
KOMILUIEKCOOOpa3oBaHus (Ha TpuUMepe THAPOKCOKOMILJIEKCOB IIMHKA W
ATIOMUHUA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUs
XUMHUYECKUX PEaAKIMil ¢ yUETOM UX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS] CKOPOCTH XMMHYECKOM peakluyd B 3aBUCUMOCTH OT Pa3IU4HbIX
(dakTOpoB, a TaKXKe XapaKTep CMEIICHHs XHMHUYECKOTO pPaBHOBECHUS O]
BIIMSHUEM BHEIIHUX Bo3aehcTBul (mpunuui Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHSI XapaKTepU30BaThb XHMHUUYECKUE PEaKIIUH,
JIeXKaIllke B OCHOBE NPOMBIIIICHHOTO IOJYYEHUsI CEPHOM KUCIOTHI, AMMHAKa,



oOIue Hay4HbIC MPUHIIUAIBI XUMHUYECKUX TPOU3BOJICTB; IIEIECO00Pa3HOCTh
MIPUMEHEHHUST HEOPTAaHNYECKUX BEIIESCTB B MPOMBIIIICHHOCTH U B OBITY C TOYKHU
3pEHUS COOTHOLIEHUS! PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CUCTEMOW 3HAaHUN O METOJIaX HAYy4YHOIO
MO3HAHUS SBJICHUN TPUPOJBI — HAONIOJEHUE, U3MEpPEHUE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peajbHBId W MBICIICHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHS TMPUMEHATb HSTU 3HAHUS TPU  IKCIEPUMEHTAIHLHOM
UCCJICIOBAHUM BEIIECTB U JJI1 OOBSICHEHHS] XMMUYECKHUX SIBICHUN, UMEIOIIUX
MECTO B MPUPOJE, MPAKTUUECKOU JCSATEIBHOCTU YEJIOBEKA U B TMOBCEIHEBHOM
KU3HH,

c(hOpPMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3h XUMHUYECKAX 3HAHUM
C TIOHATHSIMU U TIPEICTABJICHUSIMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB
7t 00Jiee OCO3HAHHOTO MOHMMAaHUSI MaTEPUAIbHOTO €IMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HCIOJB30BAHUEM
MOHATUM  «MmaccoBas JOJiA BEHIECTBA B  pPacTBOPE» U «MOJIApHAS
KOHIIGHTpAIUs»; MacChl BelIeCTBA WM O00bEMa raza 10 HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCce WM 0O0BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIECTB; TEIUIOBOro 3¢ deKra peakiuu; 3HAYCHHUS BOJOPOIHOTO IMOKA3aTels
PacTBOPOB KHUCJIOT MU IIEIOYEH C M3BECTHOM CTEMEHBIO TUCCOIMALMU; MAaCCh
(oObéma, KOMMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUU, €CITU OJHO U3 MCXOIHBIX
BEIIECTB JAaHO B BHJE paCTBOpa C ONPEICIEHHOWM MAacCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JIaHO B M30BITKE (MMEET MPUMECH ); JOJU BBIXOJIa
IPOJYKTA peaKIuu; 00bEMHBIX OTHOIIICHUI Ta30B;

c(hOpPMHUPOBAHHOCTh YMEHUM: CAMOCTOATENIBHO TJIAaHUPOBATh U MTPOBOAUTH
XUMUYECKUN  DKCIEPUMEHT (MpOBEAEHUE peakuuid HOHHOro OOMeHa,
MOJATBEPXKIACHUE  KAueCTBEHHOTO  COCTaBa  HEOPTraHWYECKUX  BEIECTB,
ONpENICJICHUE CPElIbl PACTBOPOB BEILIECTB C MOMOILBI0 UHAUKATOPOB, U3yUYEHHE
BIUSHUS Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON pPEaKIUH, PEIICHHEC
AKCIIEpUMEHTANbHBIX 3a7ad 1o TeMaM «Mertamisl» u  «Hemeramns»y) ¢
coOJIfoficHueM TpaBui  Oe30macHOro  OOpalleHusi ¢  BeleCTBaMU U
nabopaTopHbIM  o0opyanoBaHuEeM, (HOPMYIUPOBATH II€JIb  HCCIEIOBAHUA,
MIPEACTABISATH B PA3IUIHON (hOpME PE3yNIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh
U OIICHUBATh UX JIOCTOBEPHOCTD;

cOpMHUPOBAHHOCTh ~ YMEHHUH: COOMIOJATh MpaBujia  MOJIH30BAHUS
XUMUYECKON TIOCY/IO W J1TabOpaTOpPHBIM 00OpPYIOBaHHEM, OOpAIICHHS C
BEIECTBAMU B COOTBETCTBHH C MHCTPYKIIMSIMU TIO BHITIOJTHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OMBITOB, SKOJOTUYECKH IIEIeCO00pPA3HOr0 TOBEACHHS B OBITYy H
TPYJAOBOM JIEATENLHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbs, OKpYKarouei



MPUPOJHOM Cpelbl M JIOCTHXKEHHS €€ YCTOMYMBOIO pPa3BHUTHS, OCO3HABATh
OMACHOCTh TOKCHUYECKOrO JEHCTBHS Ha YKHUBBIE OPraHU3MbI OIpEACIEHHBIX
HEOPTraHMYECKUX BEIIECTB, NOHMUMAas cMbich nokazarens [1/IK;
c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBISATH Li€JICHANIPABICHHBIA MMOUCK
XUMHUYECKON HMH(OpMalMM B Pa3IWYHBIX HCTOYHUKAX (HaydyHas W ydeOHO-
Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi mHpopMaiuu, aTepHEeT U Ipyrue),
KPUTUYECKU aHAIU3UPOBATh XUMHUYECKYI0 HH(POpMaLINIO, IepepadaThiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBMM C IIOCTaBJIEHHOM yueOHON  3amaueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumenoBanue pasaesioB DJIeKTpOHHbIe (LM (POBbIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | M TeM NPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit
11 xumun. Teopus cTpoeHUs 8 bubnmnorexka HOK
' OPraHMYEeCKUX COCTMHEHUHN https://m.edsoo.ru/d69df650
A. M. bytiepoBa
Hroro o pasneny 8
Pa3nes 2. Yriesogopoasbl
[IpenenbHbie
2.1 IJ)nelli,o OpOJbl — AJIKAHBI 5 bubmmorexa [JOK
' YHICBOAOPOL ’ https://m.eds00.ru/d69df650
LUKJIOAJIKAHbI
Henpenenbabie
2.2 nelisoﬂ OpOJbL: AJTKEHbI 14 1 Bubnmorexa [IOK
' YHICBOOPOIRL. ’ https://m.eds00.ru/d69df650
aJKaJUEHbI, aJIKUHbI
53 Apomarndeckue 8 bubnuoreka [JOK
' YTJIEBOAOPOABI (apEHBI) https://m.eds00.ru/d69df650
[IpupoiHBIE NICTOYHUKHT
2.4 JIEBOIOPOIOB U UX 4 bubnmorexa LOK
' yr p https://m.eds00.ru/d69df650
nepepaboTka
2.5 l"asnorennpon3BoaHbIE 4 1 bu6muoreka [JOK



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

YTJIEBOIOPOIOB

https://m.edso0.ru/d69df650

Hroro no pazaeny

35

Paszgea 3. Kucaopoacoaepxammue opraHu4eckKu

€ coeIMHEeHus

bubnunorexa LIOK
31 Criupret. derox 1 https://m.eds00.ru/d69df650
KapOonunbHbIe
COCIUHCHUS: AJIbJICTH]IbI U
3.2 keToHbl. KapOoHOBBIE 21 bubmorexa [JOK
' - 1ap https://m.edso00.ru/d69df650
KuCI0ThI. CIIOKHBIC
3¢upsl. XKupbl
bubmuorexa [JOK
33 YTIEBOnE o 1 https://m.edso00.ru/d69df650
Uroro no pazgeny 41
Pa3nes 4. A3oTcoaepskamue OpraHi4ecKue coeJuHEeHH
41 AMUHBI. AMHHOKHUCIIOTHI. 12 1 bu6anoreka LIOK
' Benkun https://m.eds00.ru/d69df650
Wroro no pazneny 12
Pa3pnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUS
51 BricokoMonekynspHbIe 5 bubmuorexa [IOK
' COEIMHEHUS https://m.eds00.ru/d69df650
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO
- 102 3

YACOB I10 ITPOTPAMME



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

11 KITACC

HaumeHoBaHue KoanuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHnTpoJbHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
NporpamMmbl padoThI padoTshI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHue aToma.
[Tepuoanueckuii
3aKOH U
11 [Tepuonuueckas 9 bu6mmoreka [IOK
' cucTeMa https://m.edsoo.ru/2dd57f24
XUMHYECKHUX
anemenToB 1. U.
Menneneesa
Crpoenue
12 BEIECTBA. 11 bu6mmoreka [JOK
' MHuoroo6pasue https://m.edsoo.ru/2dd57f24
BEILIECTB
13 XUMUYECKue 19 3 bu6mmorexa [IOK
' peakiuu https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Paszgen 2. Heopranuueckasi Xumusi
bu6mmoreka [JOK
2.1 H 31 3
eMeTALIE https://m.edso0.ru/2dd57f24
2.2 Meramibt 23 2 bu6mmorekxa [IOK



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

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

Hroro no pazueny 54

Pa3zgen 3. XuMus u ;KU3HL
MerTtoabl mO3HAHUS

3.1 B XUMHUU. XUMUS U 9 Bubmiorexa LHOK

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

Htoro no paznemny 9

OBILIEE KOJIMYECTBO

YACOB I10 102

I[TPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB JJIeKTPOHHbIE
; Jara uudpoBbIe
n/ Tema ypoka KoHnTpoJibHbIE IpakTuyeckue
Bcero U3y4YeHHUs o0pa3oBaTe/IbHbIE
n padoThI padoThI pecypesI
IIpeamer u 3HaueHUE
OpraHMYEeCKON XUMUH, bubnuoreka [IOK
1 IPEJICTaBICHUE O 1 https://m.edso00.ru/3686e6f
MHOr000pasuu )
OpPraHUYECKUX COeINHEHUN
DJNEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U bubnnoreka [JOK
2 BO30YXJIEHHOE COCTOSTHHUS). 1 https://m.edsoo.ru/Oce6fd4
BaneHnTHbIE BO3MOXXHOCTH c
aToma yriepoja
XuUMHU4YECKas CBA3b B
OpraHUYECKUX COCIUHECHUSIX. bubnnoreka [JOK
3 MexaHu3Mbl 00pazoBaHMs 1 https://m.edsoo.ru/8d39f5¢c
KOBQJICHTHOH CBSI3H, 8
CHocoOBI pa3phiBa CBsA3EH
Teopus crpoeHus bubnnorexka [JOK
4 OpPraHMYECKUX COEAUHEHUN 1 https://m.edsoo.ru/9e595ch
A. M. Byrneposa 8
5 Buas! uzomepuu: 1 bu6mmoreka [JOK



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/9e595cb8

CTPYKTYypHas,
IIPOCTPAHCTBEHHAS.

DneKTpoHHBIE 3P PEKTH B
MOJIEKYJIaX OPraHUYECKUX
COCIUHEHUN

https://m.edsoo0.ru/b0e616
61

IIpencrasnenue o
KJaccu(uKalum u

bu6mmoreka [IOK

6 cucTeMaTu4ecKast https://m.edsoo.ru/c212dd
Homenkatypa (IUPAC) 21
OpPraHWYECKUX BEIIECTB
. bubmuorexa [JOK
Knaccudukamnusa peaknuii B
7 b Ii peakdl https://m.edsoo.ru/ba5706a
OpPTaHHYECKON XUMUHU X
bu6mmoreka [IOK
CucremMarusaims u
8 . https://m.edsoo.ru/87a37ca
000011IeHrEe 3HAHUH 10 TEME b
AJKaHBI: TOMOJIOTUYECKUI
171, 001ast popmyia,
EOMGHKJ‘IaT (bal; IZ;OMG WSt Brbmmozexa [IOK
9 P pH, https://m.edso00.ru/25a146
AIIEKTPOHHOE U 36
MIPOCTPAHCTBEHHOE CTPOCHUE -
MOJIEKYIT
bu6mmoreka [JOK
Ddusnueckre U XUMHUUECKUE
10 . https://m.edso00.ru/313771
CBOICTBA AJIKAHOB
1c
11 Haxoxxaenue ankaHoB B bu6mmorexa [IOK

npupoze. CriocoOsI

https://m.edsoo.ru/259b0a



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
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b

MOJIY4YCHHA U MPUMCHCHUC
aJIKaHOB

LuknoankaHsl: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MEpHUsi, 0COOCHHOCTH

bu6mmoreka [IOK

12 https://m.eds00.ru/156730
CTPOCHUS M XUMHUYECKHX &
CBOICTB, CITIOCOOBI o
MOJTyYeHUs U IPUMEHEHHE
Pemenne pacu€THbIX 3a1a4
Ha OIpe/ieJIeHHe
MOJIEKYJISIPHOM (OPMYIIBI
OpPraHMYECKOTO BEIIEeCTBA MO bubmorexa HOK
13 https://m.edsoo.ru/bf84d8e
MacCCOBBIM JIOJISIM aTOMOB b
3JIEMEHTOB, BXOSIINUX B €T0
coctaB. CucreMaruzanus u
0000111eHIe 3HAHUI 110 TeMe
AJKEHBI: TOMOJIOTUYECKHA
psin, obmas gpopmyia,
HOMEHKJIaTypa, 3JIEKTPOHHOE bubnuoreka [IOK
14 Y IIPOCTPAHCTBEHHOE https://m.edso00.ru/273b0a
CTPOEHHE MOJIEKYJL. le
CtpyKTypHas U LUC-TpaHC-
M30MEepHs aJIKEHOB
du3nyeckrue U XUMUYECKHE bu6mmoreka [JOK
15 CBoOIiCcTBa ankeHoB. [IpaBuiio https://m.eds00.ru/21069cc
MapkoBHHKOBa d
16 CniocoOsI ToTy4YeHus 1 bubnuotexa [JOK



https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/21069ccd

MMPUMCHCHHUC aJIKCHOB

https://m.edso0.ru/665dc0
58

[Tpaktuyeckas padora Ne 1
no teme "[lonyuenne

bu6mmoreka [IOK

17 https://m.edsoo.ru/0941eed
STUJICHA U U3YUYEHUE €T0 8
CBOMCTB" <]
Pemenne pacy€THbIX 3a1a4
Ha OIPEICICHHE bubmuorexa [JOK
18 . https://m.edsoo.ru/e9ea992
MOJICKYJISIPHOM (HOPMYJTBI 1
OpPraHNYeCKOT0 BEIISCTBA B
AJKaueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHBbIE, bubnuoreka [IOK
19 KyMYJUPOBaHHBIE. https://m.edso0.ru/04298c
Oco0eHHOCTH ANEKTPOHHOIO Oa
CTPOEHUS
. bu6mmoreka [IOK
XUMHYECKUE CBOMCTBA
20 . https://m.edsoo.ru/e56125
CONPSHKEHHBIX THEHOB 3
CriocoObI nostyyeHust u bubmorexa [JOK
21 https://m.edso00.ru/1aa8166
MIPUMEHEHHUE aJTKaIUECHOB 0
AJIKVHBL: TOMOJIOTHYECKHI
si11, o0mIas popmyoia,
P dopmy bubmuorexa [JOK
HOMEHKJIaTypa, AIEKTPOHHOE
22 https://m.edsoo.ru/68b6cc4

U TIPOCTPAaHCTBEHHOE
CTpPOEHHE MOJIEKYI,
¢du3nueckre CBOUCTBA

c



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/68b6cc4c

XUMHYECKHE CBOUCTBA

bubmuoreka [JOK

23 https://m.edso00.ru/23493a
AIIKUHOB
93
KauecTBeHHbIE peakiy Ha bubmorexa OK
24 . P https://m.edsoo.ru/7b1c48
TPOHHYIO CBSI3b
da
CrniocoOslI nony4eHus u bubmorexa [JOK
25 I https://m.edsoo.ru/a6f9ale
MPUMEHEHHE ATKUHOB N
Pemienue 3amad: pacuérol 1o bubnuorexa [JOK
26 YPaBHEHUIO XUMUYECKON https://m.edsoo.ru/5db8e5
peakuuu 26
97 CucremaTtu3zanus u
000011IeHrEe 3HAHU T10 TEME
ApeHBI: TOMOJIOTHYECKUN
psin, obmas gpopmyia,
HOMEHKJIATypa. bubnnorexka [JOK
28 DNEKTPOHHOE U https://m.edsoo.ru/a92a709
IPOCTPAHCTBEHHOE CTPOCHHE 4
MOJIEKYJ1 O€H30J1a U TOJTyOJ1a,
ux (pusmyeckue cBONCTBA
XUMHUYECKUE CBOWCTBA bubmorexa HOK
29 https://m.edsoo.ru/a44alae
apPEHOB: PEAKIIMHU 3aMEIICHUS 4
XUMHUYECKUE CBONCTBA bu6mmorexa [IOK
30 apeHOB: PEAKIUHU https://m.edsoo.ru/a44alae

MPUCOCIAUHECHUA, OKUCIICHUC

4



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4

TOMOJIOTOB OeH3011a

Oco0EHHOCTH XUMHYECKUX

bu6mmoreka [IOK

31 . https://m.edsoo.ru/d5018a
CBOIICTB cTHpOJa 54
Pemenne pacuéTHbIx 3a71a4
Ha olpe/IeIeHHC bubmuoreka [JOK
32 N https://m.edsoo.ru/53461a
MOJICKYJISIPHOM (HOPMYJIBI 2¢
OpPraHMYECKOT0 BEIICCTBA T
CnocoObI MOTYYCHUS U bubmorexa [IOK
33 i https://m.edsoo.ru/6f717d0
PUMEHEHUE apeHOB 9
['eHeTnyeckas CBSI3b MEXKIY
34 pa3IMYHBIMH KJ1accaMu
YIJIEBOIOPOIOB
Pacuétel 110 ypaBHEHUSAM
35 XUMHUYECKHUX PeaKIuii.
Cucremaruzanus u
00o011eHne 3HaHUH 110 TeMe
36 ITpuponusrii ras. [lomyrHele
HEe(TSHbIE ra3bl
KaMeHHBIi yrons u bubmorera [JOK
37 https://m.eds00.ru/69b339
MPOIYKTHI €T0 NMepepadoTKu ab
Hedtp u ciocoOs1 eé
nepepabotku. [Ipumenenue bubmotexa [JOK
38 ' https://m.edsoo.ru/21f9de7

IPOAYKTOB NepepadoTKU
HeTH

8



https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/21f9de78

I'enernueckas CBS3b MEKIY

39 pa3IMYHBIME KJIacCaMu
YIJIEBOZOPOIOB
["anorenonpousBogHbIE
YIJIEBOJOPOAOB: bubnuoreka [IOK
40 ANEKTPOHHOE CTPOECHUE; https://m.edsoo.ru/82b4d7
pEaKIMK 3aMEIeHUS 59
rajoreHa
JleWicTBue 1Ieoueh Ha
TaJIOTCHITPOU3BOTHBIC.
41 BzaumoneiictBue
JIUTAIOT€HAIKAHOB C
MarHueM U ITUHKOM
CucreMaru3amnus u bubmuorexa [JOK
42 0000111eHIE 3HAHUIT 110 https://m.eds00.ru/20e89f2
pazzaeny "YriaeBomoposr” 2
KonTponbnas pabota no bubmorexa [JOK
43 " " https://m.eds00.ru/95c9e29
Teme "YTaeBo10pOoIbl 8
[IpenenvHbIE OAHOATOMHBIE
CITUPTHI: TOMOJIOTHICCKUI
psin, obmias ¢popmyna, bubnmoreka [JOK
44 CTPOEHUE MOJIEKYII, https://m.edsoo.ru/df04c5¢c
U30MepHUsi, HOMEHKIIATypa, d
KJaccupukanus,
busnyeckue cBoiicTBa
45 XuMHYECKHE CBOICTBA bu6mmoreka [JOK



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/df04c5cd

IIPEAEIBHBIX OJJHOATOMHBIX
CIIUPTOB

https://m.edsoo.ru/26ee34f
e

CriocoObI nostyueHust u

bu6mmoreka [IOK

46 IIPUMEHEHNE OJTHOATOMHBIX https://m.edso0.ru/484100
CIIUPTOB 000000000
[Ipoctbie 3¢upsi:
H(I)DMGHKJIaT(b 5 U U30Mepus bubmorera [JOK
47 P PI, https://m.edsoo.ru/c2c788b
0Cc00EHHOCTH (PU3MUECKUX U 5
XAMHYECKUX CBOMCTB B
MHoroaromMHbie COUPTHI:
ATHUJICHIJIMKOJb U TIULEPUH bubmorexa [JOK
48 PHI, https://m.edsoo.ru/ee4d84a
uXx (pU3NYEeCKHue U 3
XUMHYECCKHE CBOMCTBA -
CriocoOsblI MoTy9eHus 1 bubnunorexa [JOK
49 IIPUMEHEHNE MHOT0aTOMHBIX https://m.edsoo.ru/d12e56
CITUPTOB 7d
DeHOII: CTPOCHUE MOJIEKYIIBI, bubnnorexka [JOK
50 (bu3HYECKHEe CBOMCTBA. https://m.edsoo.ru/2ce726f
TokcuuHOCTH (eHoNa 8
. bu6mmoreka [JOK
XUMHUYECKUE CBOMCTBA
o1 https://m.edsoo.ru/037ca5f
dbenona
9
bu6mmoreka [JOK
CrniocoOslI nosydeHus u
52 https://m.edsoo.ru/c77ddf4
npuMeHeHue (eHosa c
53 [TpakTuyeckas padora Ne 2. bub6nuorexa [IOK



https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/d12e567d
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/c77ddf4c

Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "CrupThl U
dbenonsr"

https://m.edsoo.ru/fd0ced0
9

CI/ICTeMaTI/ISaHI/IH n

bubmuoreka [JOK

54 . https://m.edso00.ru/1810cb
000011IeHrEe 3HAHU I10 TEME %
AnbAETUAB U KETOHBI:
JJIEKTPOHHOE CTPOCHHE
KapOOHHMIILHOM TPYTIIIHI; bubmorexa LIOK

55 ’ https://m.edsoo.ru/b139bea
TOMOJIOTHUECKUE PSIJIbI, N
oOuras popmyna, U3oMepus -
Y HOMEHKJIaTypa
AIbeTuipl 1 KETOHBI: bubmuorexa [JOK

56 dbuznyecKue CBOWCTBA; https://m.edso00.ru/c88742
PEaKIuu MPUCOETNHEHUS 5¢
Peaknpu oxuciaeHus U bu6mmoreka [JOK

57 KaueCTBEHHbIE PEaKIINU https://m.edsoo.ru/a393baa
aNbJIETH/IOB U KETOHOB 9
Crioco0b! nosyueHust bubmorexa [JOK

58 https://m.edsoo.ru/520d1c
aNbJIETHIOB U KETOHOB 51
OZIHOOCHOBHBIE MPEIECTbHBIC

bu6mmoreka [JOK

KapOOHOBBIEC KHCIIOTHI,

59 https://m.edsoo.ru/fecOb11
OCOOEHHOCTH CTPOCHHMSI UX 3
MOJIEKYH h

60 W3oMmepust © HOMEHKIATypa bubmmoreka [JOK



https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/fec0b113

KapOOHOBBIX KUCIIOT, HX
¢u3nveckre CBONCTBA

https://m.edso0.ru/700cc87
b

XUMHYECKUE CBOUCTBA

bu6mmoreka [IOK

61 IIPEAEIIBHBIX OJJHOOCHOBHBIX https://m.edsoo.ru/40e6e0e
KapOOHOBBIX KHMCIIOT 9
Oco0EHHOCTH CBOWCTB
MYpPaBbUHOHN KHCIIOTBI bubmorera [JOK
62 Y ' https://m.edsoo.ru/bb31be
MHuoroo6pasue kapOOHOBBIX 7
KHUCJIOT T
Oco0eHHOCTH CBOICTB:
HENPEICTbHBIX U
apOMaTHIECKHUX
KapOOHOBBIX, bu6mmoreka [IOK
63 JTMKapOOHOBBIX, https://m.eds00.ru/83a087
THUAPOKCUKAPOOHOBBIX 73
kucnot. [IpencraBurenu
BBICIIINX KapOOHOBBIX
KHUCIIOT
bu6mmoreka [JOK
[ToHATHE O IPOU3BOAHBIX
64 https://m.edsoo.ru/0d162d
KapOOHOBBIX KUCIIOT od
CnocoOsI oTydeHus 1 bubnmoreka [JOK
65 npUMeHeHHe KapOOHOBBIX https://m.edso00.ru/7c065c9
KUCJIOT d
CrnoxHble 3(upsI:
. bubnuotexa [JOK
66 TOMOJIOTHUECKUI psijI, oO1as

dbopmyna, u3omepus u

https://m.edsoo.ru/adfffe6d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d

HOMEHKJIaTypa

duzndyeckre U XUMHUYECKIE

bu6mmoreka [IOK

67 . https://m.edsoo.ru/ad6b94
cBoiicTBa 3(hUpoB b2
Pemenne pacuéTHbIX 3a1ay:
110 YPaBHEHUIO XUMUYECKOU
68 peaKknuu, Ha ONpe/IeIICHNE
MOJICKYJISIPHOM (HOPMYJTBI
OpPTaHHYECKOTO BEIICCTBA
[TpakTuueckas paborta No 3.
Pemenue bu6mmoreka [IOK
69 IKCIIEPUMEHTAIBHBIX 33124 https://m.eds00.ru/486671f
1o Teme "KapGoHoBbIe b
KUACIOTHL. ClloKHBIE YPHUPHI"
Kupsl: ctpoenue, bubnuoreka [IOK
70 bu3nYecKue 1 XUMHYECKIE https://m.edso0.ru/al9c5b9
CBOWCTBA (THAPOIIN3) 8
Oco0OeHHOCTH CBOMCTB
JKUPOB, COJEPKALTUX bu6mmoreka [JOK
71 OCTAaTKHU HEINPEAEIbHBIX https://m.edso0.ru/b03319
YKUPHBIX KHCITOT. JKUpHI B 22
IpHUpoJIe
MpIia Kak COJTM BBICIITUX
KapOOHOBBIX KUCIIOT, UX bu6mmoreka [JOK
72 Moroiee aercteue. [loustre https://m.edso0.ru/3c5665

O CHHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

65



https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/3c566565

I'eneTnueckas cBsI3b
YIJIEBOAOPOIOB U

bu6mmoreka [IOK

73 https://m.edso00.ru/56790c
KHCIJIOPOJICOACPIKAIIIX 9%
OpPTraHWYECKUX BEIIECTB o
74 Pacuérel o ypaBHEHUsIM
XUMHYECKHUX PEaKui
bu6mmoreka [IOK
CucremaTtu3anus u
75 . https://m.edsoo.ru/f8eaf2e
0000111CHIE 3HAHUM 110 TEME b
OO0m1as XxapakTepuCcTUKa
JICBOJIOB U Ki1accuuKarus bubmorexa LIOK
76 yr https://m.edsoo.ru/7a9693a
YTJI€BOJIOB (MOHO-, IU- U 1
HoJIMcaxapuabl) B
MoHocaxapusl: bubmuorexa [JOK
77 ¢uznyeckue cBoicTBa U https://m.edsoo.ru/b4bdda
HAaxO0’KJICHUE B IIPUPOJIE 2d
IIpuMeHeHne TIII0KO3bI, €€
bu6mmorexa [IOK
3HAYEHUE B
78 https://m.edsoo.ru/5e6112
KU3HEICITCIIHHOCTH 2d
opraHusMa o
Jucaxapuapl: caxaposa,
P P bu6mmorexa [IOK
MajbTO3a U JIAKTO3a.
79 https://m.edsoo.ru/eb0384e
Haxoxnenue B npupone u 7
IIPUMEHEHUE TUCAXAPUJIOB B
bu6mmoreka [JOK
[Tonucaxapuasl: cTpoeHUE
80 https://m.edso0.ru/72a045

MaKpOMOJICKY!II, (I)I/I3I/I‘-IGCKI/IC

08



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/7a9693a1
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/72a04508

1 XUMHYECKHE CBOMCTRBA,
MIPUMEHEHUE

ITonsitre 00 HNCKYCCTBCHHBIX

bubmuoreka [JOK

81 B OTOKHAX https://m.edso0.ru/6216e7
66
Pemenue pacueTHbIX 3a1a4
Ha OIpe/IeTICHUE J10JI1 bubnuoreka [IOK
82 BBIXO/1a TPOJYKTa peakluu https://m.edsoo.ru/7fde47e
OT TEOPETUYECKHU f
BO3MOXHOTO
CucreMaru3amnus u bubmuorexa [JOK
83 000011IeHNe 3HAHUIT 11O https://m.eds00.ru/08d436
pazneny 4c
KonrponbHas pabora no
TeMe bubmuorexa [JOK
84 K HCTODOICONCDKALITILE https://m.eds00.ru/42c667
poacoacpKaIl 8e
OpraHUYecKHue coequHeHns"
AMUHBIL: K1accudukams,
CTpOEHHUE MOJIEKYJI, 00111as bubnuoreka [IOK
85 dbopmyia, u3omepus, https://m.edsoo.ru/efa7e6c
HOMEHKJIaTypa U a
¢duznyeckue cBoicTBa
XUMHUYECKUE CBOWCTBA bubmorera [JOK
86 ATHATIECKIX AMUHOB https://m.edsoo.ru/1bc5cf8
0
87 AHUWJINH: CTPOCHNE aHUIINHA, bub6nuorexa [IOK

0COOEHHOCTH XMUMHUYECKUX

https://m.edsoo.ru/39cd21f



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1

CBOMCTB aHUJIMHA

1

CniocoOblI noy4eHus u

bubmuoreka [JOK

88 npUMEHEeHHE anu(paTHIECKIX https://m.edsoo.ru/eal3876
aMUHOB 3
AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30MEpHs, bubnmoreka [JOK
89 (du3HYECKHEe CBOMCTBA. https://m.edsoo.ru/d1773e
OTaenbHBIC IPEICTABUTEIH 80
0-aMUHOKHUCJIOT
XUMHYEeCKUE CBOWCTBA
aMHHOKHUCIIOT, UX bubmuorexa [JOK
90 OuosornYecKoe 3HauCHNE https://m.edso0.ru/77df705
aMUHOKHCIIOT. CHHTE3 U a
THIPOIIU3 TICTITHIOB
benku kak npupoaHbie bubnuoreka [IOK
91 MOJIIMEPBI; CTPYKTYPHI https://m.edso0.ru/429e98
0€eJIKOB 99
XUMHUYECKUE CBOWCTBA bubmorexa [JOK
92 https://m.eds00.ru/623730
OenkoB
6d
A3zoTcoaepikaiue
reTepOLMKINYECKHE bubmuorexa [IOK
93 coenuHeHus. HykienHoBbIe https://m.edsoo.ru/521d14
KUCJIOTEL: COCTaB, CTPOSHUE 31
1 OmoJsornueckasi posib
bubnuotexa [JOK
94 [TpakTuueckas padota Ne 4. R

https://m.edsoo.ru/8e3c02d



https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1

Pemenne

AKCIIEPUMEHTAJIbHBIX 33724
1o TeMe "A3oTcoaepKaiimre
OpPraHUYEeCKHE COCTUHEHUS"

=

[TpakTuyeckas padora Ne 5.

Pemenue bubmuorexa [JOK

95 AKCTIICPUMEHTAIIbHBIX 3a7a4 https://m.edsoo.ru/bde3fdf
o TeMe "Pacnio3HaBaHue 6
OpPraHMYeCKUX COCTUHEHUMN"
Konrtponbnas padora 1mo bubnuoreka [IOK

96 TeMe "A3oTcoaepiKaniue https://m.edsoo.ru/ce561bc
OpPraHUYeCKUE COCTUHEHUS" 7
OCHOBHBIC TIOHATUS XHMHH
BBICOKOMOJIEKYJISIPHBIX bubnnoreka [JOK

97 COETMHEHUI 1 METOJIbI UX https://m.edsoo.ru/7aa63eb
CUHTE3a —IOIUMEpU3aIUs U d
MOJMKOHACHCAIINS
[Imactmaccel. YTunuzanus u bubmorera [JOK

98 https://m.edsoo.ru/82242e
nepepaboTKa IiacTuka of
DacToMephl: HaTypaIbHBIN bubnunorexa [JOK

99 CHHTETUYECKHUE KayUYKH. https://m.edso00.ru/246103
Pes3una ec
BosokHa: HatypaibHEIE,
HUCKYCCTBCHHBIC bubmorexa [JOK

100 ’ https://m.eds00.ru/5963a6

CHUHTCTHUYCCKHUC. HOJ'II/IMepLI
CIICIUaJIbHOI'O Ha3HAYCHU A

01



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/5963a601

[TpakTuyeckas padora Ne 6.

Pemenue bubmuorexa [JOK

101 | »KcrepuMEHTAIBHBIX 3a/1a4 1 https://m.edso00.ru/3aebd77
o TeMe "Pacnio3HaBanue a
MJIaCTMAcC ¥ BOJIOKOH"
Ob6o006uenne u
cucTeMaTu3alus U3y4eHHOro bubnuorexa [JOK

102 | wmarepuaia 1o Teme 1 https://m.edsoo.ru/6a22ble
"BbICOKOMOJIEKYIISIpHBIE 8
coenuHeHus"

OBILEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8
https://m.edsoo.ru/6a22b1e8

11 KITACC

N KoanuecTBo yacos DJIeKTPOHHbBIE
[y
Hara uudgposbie
n/ | Tema ypoka KonTposibHbIe IIpakTuyeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
n padoThI padoThI
pecypcsbl
bu6mmoreka [IOK

Atom. CocTaB aTOMHBIX sI/IEp.

1 . 1 https://m.eds00.ru/59¢112
XuMu4eckui 35emMenT. M3otonsl ce
CrpoeHnue 3J1eKTPOHHBIX bubnuorexa [JOK

2 000JI04EK aTOMOB, KBAHTOBBIE 1 https://m.edsoo.ru/b4d9offf
qucia a
Knaccudukanus XuMuaeckux bubnuorexa [JOK

3 9JIEMEHTOB (s-, p-, d-, f- 1 https://m.edso00.ru/61294a
AJIIEMEHTHI) f9
Pacnpenenenue 31eKTpoHOB MO bubmorexa [JOK

4 P P 1 https://m.edsoo.ru/f5f750f
ATOMHBIM OpOUTAISIM .
DneKTPOHHBbIE KOH(UTYpaIuu bubnuotexa [JOK

5 aTOMOB 3JIEMEHTOB B OCHOBHOM U 1 https://m.edso0o.ru/8149e8
BO30YKIAEHHOM COCTOSIHUH 46
DNeKTPOHHBIE KOH(UTYpaITuu bubnuorexa [JOK

6 VOHOB. 1 https://m.edsoo.ru/a0764b
DNEKTPOOTPUIIATEIEHOCTD 24
[Tepuoaunueckuii 3aK0H 1 bubnuorexa [IOK

7 [Tepuoaunueckas cucrema 1 https://m.eds00.ru/16957¢
XUMHYECKHX 3eMeHToB /1. H. 01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/16957c01

Menneneena, CBI3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS

CBOMCTB XUMHYECKUX AJICMEHTOB bubmuorexa [JOK

8 U 00pa3yeMbIX UMH MIPOCTHIX U https://m.edsoo.ru/f84689
CJIOHBIX BEILIECTB IO IPYyIIaM U 27
nepuoaam
CucremaTtu3zanus u o0o01IeHNne bubmorera [JOK

9 . https://m.edsoo.ru/8fad29
3HAaHUU IO TEME 42
Bunasl xumMuueckoil cBsA3U.
Mexanu3mbl 00pa3oBaHus bubnnoreka [JOK

10 KOBAJICHTHOM CBsi3u. Bogopoanas https://m.edso00.ru/5a8072
CBsA3b. MeXMOJIEKYIISIpHBIC af
B3aMMOJICHCTBUS
BaneHnTHOCTh 1 BaJ€HTHBIE
BO3MOKHOCTH aTOMOB. CBS3b bu6mmoreka [JOK

11 IIEKTPOHHOU CTPYKTYpBI https://m.edsoo.ru/3d2ca0
MOJIEKYJI C UX TEOMETPHUECKUM 93
CTpPOEHUEM
[IpencraBieHust 0 KOMIUIEKCHBIX bubnuorexa [IOK

12 COEMHEHMSX: COCTaB U https://m.edso0.ru/8c66b1
HOMEHKJIaTypa 2a
BemectBa MoneKyIsIpHOTO U bubnmoreka [JOK

13 HEMOJIEKYJIIPHOTO CTPOEHUS. https://m.edso0o0.ru/e16763

Tumsr KPpUCTAITNINYCCKUX

5b



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/3d2ca093
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/e167635b

pPELIETOK U CBOMCTBA BELIECTB

ITonsarue o JUCIICPCHBIX

bubmuoreka [JOK

14 cucreMax. [Ipencrasinenue o https://m.edsoo.ru/da2c70
KOJUTOMIHBIX PacTBOpax e4
HcTuHHBIE pacTBOPHI:
bubmuorexa [JOK
HACBILIICHHBIC M HEHACBIIIEHHBIE,
15 https://m.edsoo.ru/e9ccdd
PacTBOPUMOCT. 8d
Kpucramnoruaparsl o
bubmuorexa [JOK
CriocoOb! BEIpaKEHHS
16 https://m.edso0.ru/328e65
KOHIIEHTPAIlUU PacTBOPOB 33
Pemenne 3agau c
HCTIOJIb30BAHUEM MTOHATHI bu6mmorexa [IOK
17 ""MaccoBas J10JIsl paCTBOPEHHOTO https://m.edso00.ru/785e0a
BenrecTna", "MonspHas b4
KOHIeHTpauus"
Knaccugukanus u bubnnorexka [JOK
18 HOMEHKJIATypa HEOPTaHUIECKUX https://m.edsoo.ru/bf9e10
BEIIECTB 8d
bu6mmoreka [JOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/8d2c6a
3HAHW TT0 TeMe
3a
KonTponbhas pabota mo remam
"CtpoeHnue aToma. bubnuorexa [JOK
20 [Tepuoanueckuii 3aK0H 1 https://m.edsoo.ru/70a60a

Ilepnonnueckas cucrema
XUMUYECKHnX 3y1emeHToB 1. 1.

a4



https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/785e0ab4
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/70a60aa4

Menneneesa", "Ctpoenue
BelecTsa. MHOrooopasue
BeIECTB"

Krnaccudukanus XuMHIECKUX
peakuyii B HEOPraHU4eCKON 1
OpraHUYECKON XUMUH. 3aKOH

bu6mmoreka [IOK

21 COXpaHEHHUS MacChl BEIIECTB; https://m.eds00.ru/6335cd
3aKOH COXPaHEHUS U d2
MPEBpaIeHHs] SHEPTUU TIPU
XUMHYECKHUX PEaKIHIX
Tennobie 3 PEKTH XUMHUESCKUX bubnuorexa [JOK
22 peakuuii. TepMoXUMHYECKUE https://m.edsoo.ru/d1db86
YpaBHEHUSA da
Brruucnenust mo ypaBHEHUSIM bubnnoreka [JOK
23 XUMHUYECKHUX PEaKIMN U https://m.edso00.ru/87b139
TEPMOXUMHYECKUM YPaBHEHUSIM 54
CKopocTh XMMHUYECKOH peakliny,
24 €€ 3aBUCUMOCTD OT Pa3IUYHBIX
¢axTopoB. Katanus u
KaTaJn3aTophI
o5 ['oMOTeHHBIE U TeTepOTEeHHBIE
peaxiuu
[TpaxTiueckast padota Ne 1 o
" bubmuorexa [JOK
Teme "BiusHue pa3maHbIX
26 https://m.edsoo.ru/1facal

($hakTOpOB HA CKOPOCTH
XUMUYECKON peakuuu"

di



https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/d1db86da
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/1faca1d1

OO6patumbie U HEOOpaTUMBIE

bu6mmoreka [IOK

27 peakuu. XUMHYECKOE https://m.edsoo.ru/30952f
paBHOBECHE 9b
[Tpaktuyeckas padora Ne 2 o
TeMe "BiusiHue pa3nmudyHbIX bubmnorexa [IOK

28 https://m.edsoo.ru/3bf34e
(akTOpOB Ha MOJIOKEHHUE 17
XUMHYECKOTro paBHOBecHs" o
DIIEKTPOTUTHIECKAS
nucconuaiys. CUabHbIC U bubmnorexa [IOK

29 ) https://m.eds00.ru/5f766b
ciabbie 251eKTpoauThl. CTeneHb o
JUCCOLUAILINN o
HonHoe nponsBeieHne BOJIBI.
Cpena BOAHBIX PaCTBOPOB bubmnorexa [IOK

30 . ' https://m.edso0.ru/3966ca
Bonoponnsiii nokasarens (pH) 89
pacTBOpa o
I'unponus coneil. Peakuuu, bubnuoreka [IOK

31 MPOTEKAOIINE B PACTBOPAX https://m.edso00.ru/09d5a9
ANEKTPOJIUTOB bd
[TpaxTrueckast padota Ne 3 o bubnuoreka [IOK

32 TeMe "XUMHUYECKHE PEeaKIuu B https://m.edsoo.ru/2e3dae
pacTBopax 3JIeKTPOJIUTOB" b0
OKuCIUTENbHO-

bu6mmoreka [JOK

BOCCTAHOBUTEJIHHBIC PEAKIIHH.

33 . https://m.edso00.ru/562260
BaxxHeiinme oKuCIUTeTN | 60
BOCCTaHOBUTEIHU T

34 MeToa 37eKTPOHHOTO bubmuotexa [JOK



https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/3bf34e17
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/56226060

(3J1IEKTOHHO-MOHHOT0) OanaHca

https://m.edsoo.ru/fb6913
87

DNEKTPOIN3 PACTBOPOB U

bubmuoreka [JOK

35 https://m.eds00.ru/93fb97
pacIuIaBOB BEIIECTB P
Penienue 3a1a4 pazamyHbIX bubmorexa [IOK
36 P https://m.edso00.ru/5a859d
THIIOB
16
Penienue 3a1a4 pa3anyHbIX bubmorexa [IOK
37 P https://m.edsoo.ru/5afa26
THIIOB
5d
Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
38 3HAHUH M0 TeMe "XUMU4YecKue https://m.edsoo.ru/c161eb
peakun" 85
KonTponbsHas pabora 1mo Teme bubmorexa LOK
39 " P P " https://m.edsoo.ru/a8a0a9
XHWMHYECKUE PEAKIUN 30
ITonoxxeHrne HEMETAIIOB B
Ilepuonnueckoi cucreme
XUMHUYECKHX 351emMeHToB /1. 1. bu6mmoreka [IOK
40 MenneneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dc
CTPOEHHUSI X aTOMOB. ad
duznveckue CBONCTBA
HEMETaJJIOB
AnnoTponusi HeMeTaioB (Ha bu6mmorexa [IOK
41 IIpUMeEpE KUCIOPOa, CEPHI, https://m.edsoo.ru/ef92c9

dbocdopa u yriaeposa)

1c



https://m.edsoo.ru/fb691387
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/93fb97d2
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/ef92c91c

Bonopoa: nonydenue,

bu6mmoreka [IOK

42 ¢du3nvecKkre 1 XUMHYECKHE https://m.edso0o.ru/0aa8f6
cBoiicTBa. ['mapuasl 13
["anorensl: HAXOXIECHHUE B
MPHUPOJIC, CIIOCOOBI MOTYICHHSI, bubmorexa [JOK
43 https://m.edsoo.ru/4e2237
¢du3nvecKkre 1 XUMHYECKHIE 95
CBOICTBa
["anoreHoBOIOPOIBL.
BaskHeiiie bubmuorexa [JOK
44 https://m.eds00.ru/6b3255
KHCJIOPOJICO/IEPIKALIIE 06
COEIMHEHUS TaJIOTEHOB
JlaboparopHble u
IPOMBIIIJICHHBIE CIIOCOOBI bubnuoreka [IOK
45 IIOJIy4EHUS TAJIOTCHOB. https://m.edso00.ru/6971ac
[IprMeHeHre TaToreHoB U UX a4
COCIMHEHUN
[TpakTuueckas padota Ne 4. bubmmoreka [JOK
46 Pemenune skcniepuMeHTaIbHBIX https://m.edsoo.ru/8b26fe
3amad 1mo reMe "["anoreHsr" cd
Kucnopon: nabopaTopHbie u
MPOMBIIIJIEHHBIE CIIOCOOBI bubnuoreka [IOK
47 NOJy4YeHus1, PU3NUECcKue u https://m.edsoo.ru/c8abc3
XUMHYecKHe cBoiicTBa. O30H. 6a
[TpuMeHeHHe Kuciopoia 1 030Ha
bu6mmorexa [IOK
48 OKcHUIBI ¥ IEPOKCHIBI https://m.edso0.ru/5c8816

a0



https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/c8abc36a
https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/5c8816a0

Pemrenne 3a/lav Pa3JIMIHbIX

bubmuorexa [JOK

49 https://m.edsoo.ru/2b6d8b
THIIOB
4b
Cepa: HaxO0XKJIEHUE B IPUPOJIE,
CH(I))CO6BI MOJTy4dCHUS - bubmorexa [IOK
50 ya ’ https://m.edsoo.ru/46afae
¢du3nvecKkre 1 XUMHYECKHE 16
CBOIICTBa T
bu6mmorexa [IOK
51 CepoBoaopon, cyiabhuiIbl https://m.edso0.ru/7c8759
99
Kucnoponconepxaiue bubnuoreka [IOK
52 coeauHeHus cepbl. OcobeHHOCTH https://m.edsoo.ru/8cfa25
CBOWCTB CEPHOM KUCIIOTHI 48
[TpakTuueckas paborta Ne 5.
bu6mmoreka [JOK
Pemenue sxcriepuMeHTaTLHBIX
53 " ) https://m.edsoo.ru/0afb05
3aaa4 o teme "Cepa u eé ol
coequHeHusa" -
A30T: HaX0XJACHUE B IPUPOJIC,
PP bubmuorexa [JOK
CIOCOOBI TOJTyUYEeHUS,
54 https://m.edsoo.ru/badd22
(buU3HYECKUE M XUMUICCKHEC 55
CBOMCTBAa. AMMHAK, HUTPH/IbI —
Kucnopoaconepxarniue bu6mmoreka [JOK
55 coeauHeHus azota. OCOOCHHOCTH https://m.edsoo.ru/e2965a
CBOICTB a30THOM KHCIIOTBI fe
IIpumeHeHue a30Ta U ero bubnnoreka [JOK
56 COCIMHEHUI. A3OTHBIE https://m.edso00.ru/129f50

yaoOpeHust

59



https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/129f5059

®dochop: HAXOKICHHUE B
MPHUPOJIC, CIIOCOOBI MOTYICHHSI,

bu6mmoreka [IOK

S7 https://m.edso0.ru/9a6b43
bu3nvecKrue 1 XUMHUYECKHE oc
cBoricTtBa. Dochuas u hochun -
Oxkcunst pocdopa, bubnunoreka [HOK

58 docdopcoaepramnre KUCIOTH. https://m.edsoo.ru/c7a2d4
Conu dochopHOil KUCTOTHI 29
[Tpumenenne pochopa u ero bubnuoreka [IOK

59 coenuHeHnil. DocdopHbIe https://m.edsoo.ru/a21807
yIA00peHust Oa
[TpakTuyeckas padora Ne 6.

bubmuoreka [JOK

Pemenune sxcriepuMeHTATBHBIX

60 " https://m.edso0.ru/8175ac
3a1a4d o Teme "A3ot u pocdop u 3
WX COeIMHEHUS" o
Yraepon: HaX0XKIEHUE B
pUPOJIE, AIIIOTPOITHBIE bubnuoreka [IOK

61 Moupukanuu; Gpusndeckue u https://m.edsoo.ru/1eb19f
XUMHYECKHE CBOICTBA, 9e
IpUMEHEeHHe
Oxkcup yrnepona(1l), oxenp bubnuoreka [IOK

62 yriepona(IV), yronpHas kucioTa https://m.edsoo.ru/dba58a
u eé conu df
Pemenue 3a1a4 pa3nuyHbIX bubmorera [JOK

63 P https://m.eds00.ru/6029b6
THUIIOB

09
64 Kpemuuii: Haxoxx1eHue B bubmmorexa LIOK

https://m.edsoo.ru/143558



https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/1eb19f9e
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab

MPHUPOJIC, CIIOCOOBI MOTYICHHSI,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA

Oxkcua kpemaus(IV),

bubmuorexa [JOK

65 https://m.edsoo.ru/3170e7
KpEMHHUEBAs KUCIO0TA, CUITUKATHI bl
bu6mmorexa [IOK
IIpuMeHeHne KpeMHHUS U €T0 https://m.edsoo.ru/393cda
66 coennuennii. CTEKI0, €ro c0
MOJy4YECHUE, BUJIBI CTEKIIA https://m.edsoo.ru/5823ce
fb
Pemenue 3aa4 pa3mu4HbIX bubmorera [JOK
67 ATLP https://m.edso0o.ru/b624f8
TUIIOB
01
CucremaTu3aius u 0000IIeHHE bubmorexa [JOK
68 N \ " https://m.edsoo.ru/6e864d
3HaHuii 1o TeMe "HemeTamsr b5
KoHnTtponbhas pabora o teme bubmorexa [JOK
69 | P | P https://m.edsoo.ru/d0484c
Hemeramnsl
76
AHanus pe3ynbTaToB bubnnoreka [JOK
70 KOHTPOJIbHOH paboThI, https://m.edsoo.ru/2b7e95
KOPPEKIHS OIMOOK 10
[TonokeHre METAIIOB B
Ileproauueckoil cucreme bubmorera [JOK
71 P https://m.eds00.ru/9839c1

XUMHUYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS

6¢



https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/9839c16c

AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB

OO6mue puznueckue CBOCTBa bubnnoreka [HOK
72 MeTaioB. [Ipumenenue https://m.edsoo.ru/51dac9
METAJIJIOB B OBITY ¥ TEXHUKE d3
bu6mmoreka [IOK
Cnnasel MetaiioB. Kopposust
73 https://m.eds00.ru/42b872
METaJIJIOB
e3
Pemenne 3ana4d pa3nuyHbIxX bubmorexa LHOK
74 https://m.edsoo.ru/e3de37
TUIIOB
b6
DIIEKTPOXUMHUYECKUH Psif bu6mmoreka [IOK
75 HanpsbKeHU MeTaiuio. Oomue https://m.edsoo.ru/94eb37
CIOCOOBI TOTYyYEHUS] METAJUIOB 7a
OO0mrast xapakTepuCcTHKa
MeTaioB [A-Tpymmbl
Ileproanueckoi CucCTeMbl
. bu6mmorexa [IOK
XUMUYECKHX ArieMeHToB. Hatpuii
76 . https://m.edsoo.ru/e12c26
Y KaJIM|: TOJTy4YeHue, b3
bu3nYecKue 1 XUMHUYECKUE o
CBOMCTBA, MPUMEHEHHNE MTPOCTHIX
BEILIECTB U UX COCAUHECHHI
OO61mas xapakTepucTHKa
MmeTaisioB [IA-rpymmel bubnuorexa [IOK
77 [Iepnonnueckoi cucTeMsl https://m.edsoo.ru/7c3e49

XAMHYECKHUX JIEMEHTOB.
Maruuil ¥ KaJIbLIUI: [TOJyYEHHE,

c0



https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/e12c26b3
https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/7c3e49c0

¢du3nvecKkrue 1 XUMHYECKHE
CBOWCTBA, IPUMEHEHHE MTPOCTHIX
BEILIECTB M UX COCAMHEHUN

JKEcTKkoCTh BOIBI U CIIOCOOEI €6

bubmuorexa [JOK

78 https://m.edsoo.ru/c74bfa
yCTpaHEeHHs
e9
AJTOMUHUN: TIOJIyYCHHE, bubnnoreka [JOK
79 bu3nYecKue 1 XUMHUYECKIE https://m.edsoo.ru/0e79b2
CBOICTBA, IPUMEHEHHUE 66
AmM@oTepHbIe CBOICTBA OKCHIA U
THIPOKCHU/IA ATFOMUHUS bubmorexa [JOK
80 ’ https://m.edsoo.ru/5d12d3
TUIPOKCOKOMILICKCHI ATFOMUHUS, 18
MX TIPUMEHEHHUE B
81 Perenue 3aa4 pa3mu4HbIX
THTIOB
[TpakTuyeckas padora Ne 7.
bu6mmoreka [IOK
Perenne sxcriepuMeHTaIbHBIX
82 h https://m.edsoo.ru/27adaf
3a1a4 1o reme "Merauibl 43
[JIaBHBIX noArpymnm" T
OO1as xapakTepucTHKa
METAJIJIOB MOOOYHBIX TOATPYIII bubnuoteka [JOK
83 (B-rpymm) Ilepuonnyeckoit https://m.eds00.ru/610d74
CUCTEMBI XHMHUYCECKUX 31
JJIEMEHTOB
bu6mmoreka [JOK
duznyecKkue 1 XUMUICCKHE
84 https://m.edsoo.ru/9911be

CBOMCTBaA Xpoma U €ro

3



https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
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https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/9911bef3

COGI[I/IHCHPIﬁ, X NPpUMCHCHUC

Baxwneiive coenuHeHus bubmuoreka [JOK
85 mapranua. [lepmanranar xanus, https://m.edsoo.ru/039d69
€ro OKUCIHUTENLHBIE CBOMCTBA c8
®dusnvecKkue 1 XUMHIECKUE
. bubmuorexa [JOK
CBOMCTBA XkeJe3a U ero
86 . https://m.edsoo.ru/1b7f87
coenuHeHuil. [lonyuenue n a1
MIPUMEHEHHUE CILIABOB XKEIe3a o
DOHU3NYECKUE U XUMUYECCKHIE bu6mmoreka [IOK
87 CBOIicTBa MeIH U €€ COeqUHEHUH, https://m.edsoo.ru/2bc0f9
UX IIPUMEHCHUE 54
®dusndecKkue 1 XUMHIECCKUE
CBOMCTBA IIMHKA U €TO bubmorexa [JOK
88 N https://m.edsoo.ru/b1f2be
COCIMHEHUH, UX TIPUMEHECHHE. al
' IpOKCOKOMITIICKCHI ITUHKA o
[TpakTnyeckas padora Ne 8.
Perenne sxcriepuMeHTaIbHBIX bubmorexa [JOK
89 "p https://m.edso00.ru/a6e352
3a7a4 no teme "MeTauibl ea
n0OOYHBIX oArpymn" o
Pemenne 3amau pa3znuaabBIX Bubmorexa ITOK
90 P https://m.edsoo.ru/a8b83d
THTIOB
83
O06o01IeHne U crucTeMaTu3alus bubmmoreka [JOK
91 W3Y4YEHHOT0 MaTepuaia 1o TeMe https://m.edsoo.ru/e91fe9
"Meramisr" 75
92 KonrponbHas pabora no reme bubnuorexa [IOK



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
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https://m.edsoo.ru/2bc0f954
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https://m.edsoo.ru/b1f2bea1
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"Merasuter"

https://m.edso0.ru/83f63e
a3

AHanus pe3ynbTaToB

bu6mmoreka [IOK

93 KOHTPOJIBHOH paboThI, https://m.edsoo.ru/9ebff2f
KOPPEKLHs OIMOOK d
Ponb xumun B oGecrieueHnH
YCTOMYMBOTO Pa3BUTUSA bubnuorexa [IOK

94 yenoBeuyecTBa. [lousTHE 0 https://m.edsoo.ru/080fel
HAYYHBIX METO/IaX UCCIIEIOBAHUS fo
BEIIIECTB
Hayunsle npuHIAIIBL
OpraHMu3ali XUMUYECKOIO bubnuoreka [IOK

95 npou3BoacTBa. [IpombinieHHBIE https://m.edsoo.ru/2e45a4
CIOCOOBI OJyYEHUS BaXKHEUILINX Af
BEIIIECTB
XUMHYECKOE 3arps3HEHNe bubnmnorexa [JOK

96 OKPYKAOIIEH CPEJIbl U €ro https://m.edsoo.ru/9f11bf
TIOCIICICTBUSI 51
XUMUS U 30pOBbE YETIOBEKA bubmorexa HOK

97 P ' https://m.edsoo.ru/a65527
JlexapcTBEHHbIE CPEACTBA 1
Xumus muny. Ponts xuMum B bu6mmoreka [JOK

98 o0ecTieYeHNH TUIIEBOH https://m.edsoo.ru/1f7b5b
0€e30MacHOCTH d2
KocmeTrnueckue u bu6mmorexa [IOK

99 nap(droMepHbIe CPECTBA. https://m.edsoo.ru/da42d5

briToBas xumug

a9
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https://m.edsoo.ru/da42d5a9

XHUMHSA B CTPOUTEIILCTBE.

bu6mmoreka [IOK

100 | Baxkueiimme CTpOUTENbHBIE U 1 https://m.edsoo.ru/61e690
KOHCTPYKITMOHHBIC MaTEpUAJIbI 03
XuMUS B CEILCKOM XO35HCTBE. bubmuorexa [JOK

101 | Opranuyeckue U MUHEpAIbHBIC 1 https://m.edsoo.ru/fd3958
yno0peHus 7d
Cuctemaru3zanus 1 00001ICHUE bubmorexa HOK

102 . 1 https://m.edsoo.ru/db979c
3HAHHH 110 TEME

70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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HHPOBEPSEMBIE HA EI'D 10 XUMHWU TPEBOBAHUSA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMBI CPEJTHEI'O OBIIEI'O OBPA30OBAHUA

Koa nposepsiemoro
TpedoBaHus

HpOBepﬂeMbIe TpeﬁoBaHHH K NPpEeAMETHBIM pe3yJibTaTaM 0CBOCHUHA OC
NnmporpaMmabl CpeaHEro oﬁmero 06pa3OBaHl/lﬂ

1

BJ'IaI[eHI/Ie CHCTEMOM XUMHUYECKUX 3HaHHﬁ, KOTOpasa BKIOYaCT:

11

OCHOBOITOJIATAIOIINE MOHATUS (XMMUYECKHI SJIEMEHT, aTOM, U30TOIBI, 3J1
p-, 0-2J1eKTpOHHBIE OpOUTAIM aTOMOB, OCHOBHOE M BO30YKAEHHOE COC
BAJIEHTHOCTbh, JIEKTPOOTPULIATEIILHOCTD, CTENEHb OKUCIEHHS, XUMUYEeCcKa
CBSI3M), THUOPHUAM3ALUS AaTOMHBIX OpOMTAaJel, KPUCTALTUYECKas pPeIt
MOJISIpHBI ~ 00BEM, MOJSIpHAs KOHIEHTPALUs, pacTBOPbl (MCTHHE
KPUCTAJNIOTU/IPAThI, YIJIEPOAHBIN CKeneT, (GyHKUHMOHAJbHAsA IpyINa, pa
dopmyna, uzomepus (CTpyKTypHas, reomerpuueckas (LMC-, TPaHCHU30
TOMOJIOTH, YIJIEBOAOPOJIbI, KHUCIOPOJI- M a30TCOJAEpPKAIIME COEJIUHEI
BemiecTBa (YraeBoabl, )KHUPBI, OCITKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOX
COEIMHEHUS, KPEKUHT, PU(POPMUHI, TUIBl XUMHYECKUX PpEaKIHH (OKHL
9K30- W OHAOTEPMUYECKHE, pPEaKIMM HOHHOro OOMeHa, TOMO- U

HEOOpaTUMBbIE), PacTBOP, JJICKTPOJUTHI, HEIJIEKTPOJIUTHI, AICKTPOIUTH
JIMCCOIIMALINHU, OKUCIUTENb, BOCCTAHOBUTEINb, JIEKTPOJIN3, CKOPOCTh XUM

paBHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOEHHUS OPraHMYECKHX Bell
JIEKTPOIUTUYECKON aucconuanuu, Ilepuonnuecknii 3akon JI.M. Mennerne
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XMUMHH, MHUPOBO33pPEHYECKHE
IIOHUMAaHUs TPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SBJICHUH, C(

CTPOCHUHU BCUICCTBA HA aTOMHOM, MOJICKYJIIPHOM U HAAMOJICKYIISIDHOM YP

1.3

NpeaACTaBJICHUA O MCXAaHU3MaX XHUMHYCCKUX peaKquI, TEPMOAVH

3aKOHOMECPHOCTAX UX HNPOTCKAHUA, O XUMUYCCKOM PAaBHOBECHHU, JUCIICPCHI

14

(aKkTOIOTUUECKHE CBEACHUS O CBOWCTBaX, COCTaBe, IOJYYCHHH W

BaKHEHIITIX HEOPTaHNUYCCKUX U OPraHNYCCKUX BEIICCTB B 6BITy " IMPAKTU?"

1.5

oOure HayyHble MPUHIUIB XUMUYECKOTO MPOU3BOJCTBA (Ha IMpHUMEpE I

aMMuaka, MeTaHoJa, nepepadboTku HeTH)

CdopMHpOBaHHOCTH YMEHUH BBHISBIISTH:

2.1

XapaKTECPHBIC MPU3HAKH U B3aUMOCBA3b U3YYCHHBIX HOHSITHfI, IMPUMCHSATD

OIMHMCAaHUU CTPOCHUA U CBOICTB HCOPraHNM4YCCKUX U OPraHUYCCKUX BCIICCTI




B3aMMOCBSI3b XMMHUUYCCKHX 3HAHUM C MHOHSATHIMH H MNpeaACTaBJICHUAMU

22 OCO3HAHHOT'O IOHMUMAaHUS 1 O0BSICHEHHUS CYIIIHOCTH MaTePHaIbLHOTO eINHC
3 ChopMupoBaHHOCTH YMEHHUS UCTIONIB30BATh:
HAaUMEHOBAHMSI XUMHUYECKUX COEIMHEHUN MEXAYHapOIHOIO COI3a TEOPE
3.1 U TpUBMAJIbHBIE HA3BAHUS BELIECTB, OTHOCALIUXCS K M3yYCHHBIN
HEOPraHMYECKUX COCAMHEHUN
3.9 XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBICHHUS (OPMYJI HEOPraHUYECKH:
' CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYJI OpraH:
4 CdopMupoBaHHOCTH YMEHHS KJIACCU(DUITUPOBATH:
41 HEOPraHWYECKHE BEIECTBA, CAMOCTOATENIHHO BBIOMPAaTh OCHOBAHUS U
' U3y4aeMbIX XUMUYECKUX OObEKTOB
49 OpPraHMYEeCKHE BEIIECTBA, CAMOCTOSITEIbHO BbIOMPAaTh OCHOBAaHHUA U |
' U3y4aeMbIX XUMUYECKUX O0ObEKTOB
43 [0 Pa3IUYHbIM IpU3HaKaM (YUCIy M COCTaBy peardpyrolux BELIECTB,
' WU3MEHEHUIO CTEeTIeHEel OKHUCIIEHUSI DIEMEHTOB, 00PaTUMOCTH PEaKI|H, YUacTE
ChopMupoBaHHOCTH yMEHHUSI XapaKTEPH30BaTh JJIEKTPOHHOE CTPOCH
5 BO30YKIEHHOM COCTOSIHMM) U MOHOB XMMUYECKUX IEMEHTOB 1 — 4 mepu
J.. MenneneeBa 1 UX BaJIEHTHbIE BO3MOKHOCTH, UCIIOJIB3Ys IMOHATHUS S
HHEPreTUYECKUE YPOBHU
5 ChopMupoBaHHOCTh YMEHUSI OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBC
00pa3yeMbIX MU COEIMHEHHH MO MeproJiaM U IpyInam
7 ChopMupOBaHHOCTh YMEHHUS COCTABIISATh YPABHEHUS! XUMHUECKUX PEAKIINI
71 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA ITOCPEICTBOM COCTaBJICHU
' peakuun
79 YPaBHEHMsI pEaKkIMi pa3lTuYHbIX THIIOB; TMOJHbIE U COKpAIEHHBIE YPABHE
' YUUTBIBAs YCIOBUS, IPH KOTOPBIX 3TH PEaKIMM UAYT 70 KOHIIA
73 peakuMii TUAPONN3a, pPeaKUUid KOMIUIEKCOOOpa3oBaHMs (Ha mIpuUMepe
' ATIOMUHMUS)
8 ChopMupoBaHHOCTh YMEHUS IOATBEPIKIATh:
Ha KOHKPETHBIX IpUMepax XapakTep 3aBUCHUMOCTH PEaKIIMOHHOMN
8.1 COEJIMHEHUH OT KpaTHOCTH W THUIIa KOBAJEHTHOM CBs3M (G- U T-CBS3M),
' TPy aTOMOB B MOJIEKYJIaxX, a TaKke 0T 0COOEHHOCTEN pealin3aluy pasJil
peakuui
8.2 XapaKTepHble XMMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIMMU




YpPaBHEHUN XMMHUUYECKUX PEAKIIUI

CdopMupoBaHHOCTb YMEHUSI XapaKTEPU30BaTh COCTaB U BaKHEUIIINE CBOM
K ONpeneiEHHBIM KJlaccaM M TpyHIaM COEIUHEHUU (IPOCThbIe BEIIECTB
YIIEBOIOPOABI, IPOCTHIC A(DUPBI, CIUPTHI, (PEHOIIBI, aTbACTUIBI, KETOHBI, ]

3¢upbl, JKUPHI, YIIIEBOAbI, AMUHBI, AMUHOKHUCIIOTHI, OCJIKH)

10

ChopMupoBaHHOCTH YMEHHS IPOBOIUTH PACUETHI IO XUMUYECKUM (HOpMY.

pCaKHI/Iﬁ C UCITIOJIb30BaHHUEM (1)I/ISI/I‘ICCKI/IX BCIIMYHMH:

10.1

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OJTHO
BUJIE pacTBOpa C OMpeIesIEHHON MacCOBOM /10JIei pacCTBOPEHHOTO BEIIECT

IpUMECH)

10.2

MacCOBOM WM 00BbEMHOM 0TH, BBIX0/1a TPOAYKTA PEAKIIHH

10.3

TeII0BOTO 3 (DHeKTa peakui

10.4

00BEMHBIX OTHOIIECHHUH ra30B

10.5

110 HAXOXXACHHUIO XHUMHYCSCKOHN (1)OpMy.]'ILI BCIICCTBA

11

Brnanenue cucrteMod 3HaHMM O METOJAX HAyYHOI'O ITO3HAHMS SIBJICHMU
€CTECTBEHHbIX HAyKaX U yMEHHE NPUMEHATh 3TH 3HAHUSA IPU SKCIL
BEIIECTB M I OOBACHEHHS XMMHUYECKHX SIBICHHH, HMEIOLUMX Mec

JACATCIIBHOCTH 4YCJIOBCKA U B HOBCG}IHGBHOﬁ KHU3HHU

12

CdopMupoBaHHOCTh YMEHHSI TMPUMEHSTH (HCIIONB30BaTh) 3HAHUS O COCI
AKCIEPUMEHTAIBHOW TMPOBEPKH THUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOC
peakMii U MPOTHO3UPOBAHUSA BO3MOKHOCTEH HMX OCYIIECTBIICHHUS; CHUCTE
OOBSICHEHUS U TPOTHO3HPOBAHUS SIBICHUH, MMEIOIIUX E€CTeCTBEHHOHAY!

IrpaMOTHBIX peIlIeHHfI Hp06J'ICM B CUTYyallusX, CBA3aHHBIX C XUMHEHN

13

ChopMupOBaHHOCTh yMEHHS IUIAHUPOBATh M TPOBOAUTH XMMHUYECKHI
W3Y4YEHHUE CBOWCTB HEOPTaHUYECKUX M OPraHWYECKHX BEILECTB, KaueCTB(
Pa3IMYHBIX KJIacCOB M KHCIOPOJCOAEPKAIIUX OPraHMYECKUX BEIECTB,
3aJa4 MO PAclO3HABAHWIO HEOPraHMYECKUX U OPraHWYeCKUX BeIIe
Oe3onmacHoro oOpaleHHus ¢ BEleCTBAMU U JIAOOPAaTOPHBIM O000PY/IOF
UCCIICIOBAaHMS;, TPEACTaBIATh B pa3IMyHONM (opMme pe3ynbTaThl IKC

OLICHUBATh UX NTOCTOBCPHOCTH

14

CchopMHpPOBaHHOCTh YMEHHUSI OCYILECTBIATH II€JCHANPABICHHBIA TTOHCE
pa3IUYHBIX UCTOYHMKAX (Hay4yHasi U y4yeOHO-Hay4yHasl JUTeparypa, Cpe/icT
WuTepHer u apyrue), KpUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO HH(GO]

HCII0JIb30BaTh B COOTBETCTBHU C ITIOCTABICHHOM yqe6H0171 3ajadeit




15

CdopMupoOBaHHOCTh YMEHHUSI MPOTHO3UPOBAThH, AHAIM3UPOBATH M OIICHH
HKOJIOTMYECKOW OEe30MacHOCTH TOCIEACTBHNA OBITOBOW W TPOHM3BOACTBE
CBSI3aHHOM C IepepaboTKOH BEIIECTB; CHOPMUPOBAHHOCTh YMEHUI 0CO3HA
’KUBbIE OpPIaHU3Mbl OINpPENCNEHHBIX BEILECTB, INOHMMAas CMBICHI I0Ka3a
KOHIOCHTpAllUHU, W IOACHATH Ha IpUMEpPaAX CIIOCOOBI YMCHBIICHUA U

BO3JICHCTBUS HA OPraHU3M YEJIOBEKa




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA

EI'D 11O XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 TeopeTryeckue OCHOBBI XUMUH
Crpoenue BemectBa. CoBpeMeHHash MOJENb CTpoeHHUs aroma. PacmpeneneHue el
11 ypoBHsM. Kiaccupukanus XUMAYECKUX 31eMEHTOB. OCOOCHHOCTH CTPOCHHSI SHEPIeT:
' p-, d-3;emenToB). OCHOBHOE M BO30Y)KIEHHOE COCTOSHHS aTOMOB. DJIEKTPOHHAS KOH(
3JEKTPOHBI
[lepuonnueckas cucreMa XxuMuueckux 3neMeHToB [[.M. MenneneeBa. @uznueckuii cm
12 JA.N. Menneneesa. I IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHUS CBOKWCTB JIEMEHTOB U UX
' rpymnmnaM. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJIOPOIHBIX C(
Y TUAPOKCUJIOB
13 BanenTtHocTh. DnekTpooTpuaTeabHOCTh. CTENEeHb OKUCIICHUS
Buapl xuMuyeckoi cBsi3u (KOBaJIGHTHAs, MOHHAsA, METAJUIMYECKasi, BOJOPOAHAsS) U -
14 MexMoneKkynsapHble  B3auMoOJeHcTBUsI. BemecTtBa MOJEKYISIPHOTO HM  HEMOJEK
KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIIIUNYECK(
15 Xumnyeckas peakius. Knaccudukanus XMUMHUECKUX peaklMi B HEOPTaHUYECKOW U
' COXpaHEHHUs MACChl BEUIECTB
1.6 CKOpPOCTb peaKiyu, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (PAKTOPOB
1.7 Ternobie 23 (HEKTH XUMUUECKUX peaKInid. TepMOXUMUYECKHE YPaBHEHUS
18 O6partumbie peakiuu. XuMu4deckoe paBHoBecue. DaKTOphI, BIUSIONINE HA COCTOSHI
' [Ipunnun Jle Hlarense
19 OnektponuTrueckas auccormanus. CUiabHbIE U cla0bie JIeKTpoauThl. Cpena BOAHBIX
' HelTpanpHas, menoyHas. Crenenp aucconuanyu. Peakuun nounHoro oOMeHa
1.10 IMuaponus coneii. MonHoe nmpomnsBenenue Boibl. Bomopoausril mokasarens (pH) pactBo
111 CrocoObl  BBIPOKEHHSI KOHIICHTPAIIMM PAcCTBOPOB: MaccoBas IO PacTBOPEH
' KOHIIeHTpanus. HaceIeHHbIe 1 HeHACHIIIEHHBIC PACTBOPHI, paCTBOPUMOCTh. KpucTam
112 OKHCIINTENTBHO-BOCCTAHOBUTENbHBIE peakunu. [loBeneHne BemecTB B cpefax ¢ pasH
' AJIEKTPOHHOTO OajaHca
1.13 DIIEKTPOIIN3 PACTBOPOB U PACILIABOB COJIEN
2 OCHOBBI HEOPTAHHYECKON XUMUH
2.1 Knaccudukanms Heopranmdeckux coequHeHnii. HomeHkmaTypa HeOpraHn4eCKUX BETIIg




XHUMHUYECKUE CBOMCTBA Ba)KHEUIIINX METAJNIOB (HATPUH, KN, KaJblUil, MarHUH, aJlK

22 Meib) U uX coenuHeHni. O0Imue crnocoObl MOTY4YeHUsI METAJIOB
93 XUMHUYECKHE CBOMCTBA BXKHEHIIMX HEMETAUIOB (TaJlOTEHOB, CEphl, a30Ta, dochopa
' COEIMHEHMH (OKCUA0B, KUCIOPOICOAEPKALINX KUCIOT, BOAOPOIHBIX COEAUHEHNI)
2.4 I'enernueckas CBA3b HEOPraHMUECKHUX BELIECTB, IPUHAICKAIIMNX K PA3TIMUHBIM KJIACC
55 #iHPartH## nenTrUKaus HEOPraHUYECKUX coenHeHni. KauecTBeHHBIC peakiiuy Ha
' U MOHBI
3 OCHOBBI OPraHMYECKON XUMUH
OCHOBHBIE IOJIOKEHUSI TEOPUH XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX COSAMHEHUN A
31 CKEJIET OpraHW4YecKor MoJeKynbl. KpaTHOCTh XMMHMYECKOW CBSI3H. S- U P-CBA3U.
' opOuTanell aTOMOB yriiepoAa. 3aBUCHMOCTb CBOICTB BEIIECTB OT XUMHUYECKOIO CT]
I'omonornueckuii pan. Mzomepus u usomepsl
3.2 [Tonsatue o pyHKUMOHANBHOI rpymnie. OpueHTaoHHbIe 3P (EKThI 3aMecTUTeNeH
33 IIpencraBnenne o KkiaccuuKaluy OpraHMyeckux BemiecTB. HomeHkinarypa
' (cuctemaruyeckas) 1 TPUBHAIbHbIE HA3BaHUS BaKHEHIIUX MPEJCTaBUTEIIEH KJIACCOB O
3.4 CBoOoHOpaAMKANBHBIA U MOHHBIA MeXaHW3Mbl peakiuu. [loHsTHEe 0 HyKIeohu
' MapxkosnukoBa. [Ipasuno 3aiineBa
AJikaHbl. XHWMHYECKHE CBOMCTBA aJKaHOB: TaJOr€HUPOBAHUE, JETUIPUPOBAHUE,
3.5 KpPEKUHT, h3oMepusanusi, ropenue. Ilomydyenue ankanoB. Lluxnoankanel. Cnenudu
MaJIbIM pa3MEPOM LMKIA. Peakiny NprucoeAMHEHNs U PAIUKAIBLHOTO 3aMEILEHUS
Ankenbl.  XUMHYECKME€  CBOMCTBAa:  pEaKkUMHd  NPUCOECTUHEHUs  (TajJoreH
3.6 THJIpOTrajOreHNpOBaHNe, THpaTalts), TOPEHUs, OKUCICHUs U noaumepu3auu. [Tpon
CIOCOOBI TOJYyYEHUS AIKEHOB
37 Ankanuensl. XMMHYECKHE CBOMCTBA alKaMEHOB: PEAKIMU NPHCOEIUHEHUs (THIpH
' ropeHus U nonumepusanuu. Ilomydenue ankaaneHos
AnkuHbl. XMMHUYECKHME CBOWCTBA: PEAKLUU TNPUCOECIUHEHUS (TaJloreHHpOBaHUE,
38 TUIPOTAJIOr€HUPOBAHKE) KaK COCO0 MOIYYeHHsI MOJIMMEPOB U APYTUX MOJIE3HBIX IO,
' I'openue anerusieHa Kak HCTOUYHUK BBICOKOTEMIIEPATYpHOTO TJIAMEHHU JJISl CBApKH U P
aleTUJIeHa
Apenbl. XUMUYecKHe CBOICTBa OEH30J1a: peaKkluu 31eKTPOUIBHOTO 3aMEIleHus, MPI
3.9 rajorenupoBanue). Peakuus ropenus. OcoOEHHOCTH XMMHUYECKHX CBOMCTB TOJI
' OcobeHHOCTH XMMUYECKUX CBOMCTB ctupona. Ilomummepusanus crupona. CrocoOb
apOMAaTHYECKHUX YIIJIEBOJOPOIOB
3.10 Cnuptsl. IIpenenbHble 0IHOATOMHBIE CIIMPTHL. XMMUYECKUE CBOMCTBA: B3aMMOJEHC




YCTAHOBJICHHUS HAJTMYHS TUAPOKCOTPYIIIBI, C TAJIOT€HOBOAOPOAAMHU KaK CIIOCOO MOITyYe
U MeXMOoJeKylsapHas aeruaparauus. Peakuus ropenus. Ilomyuenue sTtaHona: pe

ruaparanus 3TUJICHA. OTHICHTJIMKOb U TIMOCPHUH KaK NPEACTAaBUTEIIN ITPEACIIBHBIX Mi

3.11

®enon. XuMuYeckue cBoicTBa (heHoua (peakiuy ¢ HaTpueM, TUAPOKCUIIOM HaTpus, Of

3.12

Anpneruapl. XUMHUYECKHE CBOMCTBA MPENEIbHBIX aJbJCTHJIOB: THUAPUPOBAHUE;
KapOOHUJIbHYIO TPYIITY (peakius «cepeOpsHOTo 3epKaliay, B3aUMOIECUCTBUE C THIIPOK
MpeeibHbIX AJIbJIETHJIOB: OKUCICHHUE CIUPTOB, THIpaTalus aleTuileHa. ALETOH I

OCOoOEHHOCTH peaKLuu OKUCIICHUS alleTOHa

3.13

KapOoHoBbIe KHMCIOTHl. XMMHUYECKHE CBOICTBA IMpPENENIbHBIX OJHOOCHOBHBIX KapOOF
XUMHUYECKAX CBOMCTB MYpPaBbHHOM KHUCIOTHL. [loiaydeHue mpenenbHbIX OIHOOCHC
OKHCJICHUE AQJIKaHOB, AJIKEHOB, IEPBUYHBIX CIHPTOB, aJbICTHIOB. Bpicmme 1Ip

Kap6OHOBBIC KHCJIOTBI

3.14

Crnoxuble 3¢upbl U Kupbl. CrocoObl MONy4YeHHS CIIOKHBIX 3¢upoB. OOpaTHMOC
[TpumeHeHne CIOXHBIX d(PUPOB B MHUIIEBOH M Map(PIOMEPHON NPOMBIIIICHHOCTH.
TJIMIEPUHA U BBICHINX KapOOHOBBIX KHUCJIOT. XUMUYECKUE CBOHCTBA KUPOB: THAPHPOL
WIA OMBUICHUE, KHPOB KaK CIIOCOO MPOMBIIUIEHHOTO TOTYYEHHUsI COJEeH BBICIINX Kaf

COJIM BBICIHIHUX Kap6OHOBI)IX KUCIOT

3.15

XUMHYECKHE CBOMCTBA TJIOKO3BI: PEAKIMU C YYaCTHEM CIUPTOBBIX U aJTbJCTHIH(
Opoxenue. [IpumeHeHue TIIIOKO3bI, €€ 3HAYCHHE B JKU3HEACSITEILHOCTH OpraHu3
ManbpT03a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIINE Ucaxapuabl. [ uapomus3 1o
KpaxMmaj, ruKoreH. CTpoeHHMe MakpOMOJEKYJ Kpaxmaja, [JIMKOTeHa W IEJUTIOJI
Kpaxmajla M IeJUTI0J03bl. XHUMHUYECKHE CBOICTBA Kpaxmala: TUIPOJIN3, KayecT
XUMUYEeCKHE CBOMCTBA ILEJUIIOJIO3bI: THAPOJU3, MOJIydeHHuEe 3(QUPOB ILEJUIIOIO3bI. |

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK)

3.16

AMHHBI. AMUHBI KaK OPTraHWYECKHE OCHOBAHHUS: PEAKIMU C BOJOW, KUCIOTAMHU, PE:
MPEICTaBUTEND APOMATUUYECKUX aMUHOB. XMMUYECKUE CBOMCTBA AHUJIMHA: B3aUMOJEN
BOJIOM, okucieHue. [lomyueHue aMHMHOB QJIKUIMPOBAHMEM aMMHAaKa UM BOCCTaHOE

YIII€BOJOPOIOB

3.17

AMUHOKHCIOTBI U O€lKH. AMUHOKHCIOTBI KakK aM(OTEpHbIE OpraHMYECKH
aMUHOKHCIIOTBI, OoOpa3sytomire Oenku. XUMHYECKHe CBOWCTBA OENKOB: THIPOJIN3,

(LBETHBIE) peaKuy Ha OeJKu

3.18

CrtpoeHue u CTpyKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOMCTB IMOJUMEPOB OT CTPOCHHS )
MOJTYYEHUST BBICOKOMOJICKYJISIPHBIX COCTMHEHHI: PEaKIMK MOJIMMEPHU3AINN U TTOJTHKC

BOJIOKOH

3.19

#H#HPar### nenTuukanus opraHnuecKux COeTMHEHMH. Pemenne skcnepuMeHTaIbHb)




OpraHn4C€CKuUX BCUICCTB

3.20 I'enernueckas cBsA3b MEXKAY KjacCaMHM OPraHU4YECKUX COEIMHEHUN
4 XuMHUS ¥ KU3Hb

41 Xumusl B OBCeIHEBHOM >kn3HU. [IpaBuiia Ge3omacHoOi paboOThl ¢ €IKMMHU, FOPIOUYUMU
cpelcTBamMu OBITOBOM XUMUU
XyMHUS U 310pOBbE. XUMHUS B MeIUUMHE. XUMHS U CEIbCKOE XO3SIMCTBO. XUMUS B

4.2 SHEPreTrKa: MPUPOTHBIN U MOMYTHBINA HE(TSHOM ra3pl, UX COCTaB U Ucnoyb3oBaHue. Co
(IpUpOIHBIE UCTOYHUKHU YIIJIEBOIOPO/IOB)
XuMUA U 3KOJOTHS. XUMUYECKOE 3arpsi3HEHHUE OKPYKAKOUIEH CpPElbl U €ro IMOCIe]

4.3 nouBkl, atMochepsl, Gropsl U hayHbl OT XUMUYECKOTO 3arpsi3HeHus. [Ipobiiema 0TX0
AnbTepHaTUBHbIE HICTOUHUKHU SHEPTUU
OO01ue nmpencTaBiIeHMs O IPOMBIIIIEHHBIX CLIOCO0aX MOMYyYEHUS! XMMHUUECKUX BELIECT

4.4 aMMMaKa, cepHoW KuciaoTel). U€pHas u uBerHas Mmeramnyprus. Crekno M cul
[TpomblnieHHas opranndeckas XuMus. CrIpb€ Ul OPraHU4eCcKOM MPOMBILIUIEHHOCTH

5 HH##Par##H# Tunbl pacyETHBIX 3a/1a4

51 HiPar#H##Pacu€Tbl Macchl BellecTBa UM 00bEMA ra3oB 10 U3BECTHOMY KOJIMUECTBY B
OJTHOT'O U3 YYaCTBYIOIUX B PEAKIIUU BEILIECTB

5.2 #H#HPar#t#Pacuérel TeroBoro 3pdexTa peakuun

5.3 #H#HPar##PacuéTel 00BEMHBIX OTHOILIEHHUH I'a30B IPU XUMHUYECKUX PEAKIMIAX

5.4 #i#HPar#H#Pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIN
M30bITKE (MMEEeT MPUMECH )

5.5 #H##Par###PacuéTpl MacCOBOU WM 0OBEMHOM JT0JIM BBIXO/1a IPOAYKTA PEAKIIHH OT TEO]

5.6 ##HPar#H##Pacuérsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIUH, ECITH (
pacTBopa ¢ OIpeneIEHHON MacCOBOM 10JIEM paCTBOPEHHOTO BEIECTBA

5.7 H#HPar#H##Pacu€Tnl ¢ MCTIONB30BAaHUEM MOHATHI «MaccoBas JOJS», «MOJISIpHAsi KOHILIEE

5.8 ###Par###Hax oxxieHne MoeKy IsIpHON (hOPMYJITEI OPTaHHMYECKOTO BEIIECTBA IO €T0 T1J

9JICMCHTOB, BXOIAIIHUX B €0 COCTAB, UJIH 110 HIPOAYKTAM CrOpaHHUA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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