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HOACHUTEJBHAS 3AIIUCKA

Pabouasi mporpamMmma mo XMMUU Ha YPOBHE CpPEIHEro 00I1ero oopa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOI o0Opa3oBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacrasieHHsix B denepanbHOM TOCYIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBbIX TnonoxkeHu «Crtparernn pa3BuUTHs BocnuTaHus B Poccuiickoi
deneparuu Ha niepuoy 1o 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAeT BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11  xmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npoduibHOrO O0OyYeHHs, MpU3BaHO oOecmeunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTaiuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, & TAKKe JJIs
MPOJOIKEHUS OOyUEHHS B OpraHu3aluiax MpodecCUOHABHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMmme 1o XuMMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOoApOOHYI0O  HHTEPIPETallMil0 B COOTBETCTBUM C  OCHOBOMOJIATAIOIIUMU
nosioxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIEH, COIepkKaHus,
pe3ynbTaToB OOydeHUS] M TpeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3alus KOTOpoWh oOecreurnBaeT
MOJIy4YeHHE TPEACTaBICHUSI O UENAX, COACpKaHWHU, OOIIell cTpaTeruu
oOy4eHUsl, BOCITUTAHUS U PA3BUTHUS OOYyYaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHUS W TMOCIEAOBATEILHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTePUCTHK; TMOIXO0J0B K (POPMHUPOBAHUIO COAEPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH 00pa3oBaTeNIbHBIX JIOCTHXKEHHM OOydYaromuxcs B
paMKax HWTOrOBOM arrecTtaliM B (QopMe €IUHOTO TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajis yriyOJI€HHOTO N3YUEHUS XUMUH:



e yCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTenbHOe
JUISL W3Y4YEHUsT B paMKax OTAEJNbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacmpesesieHie W CTPYKTYpHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JA€T NPUMEPHOE pacHpeleleHUE Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOECHHS Kypca, BHYTPUIPEIMETHBIX W
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3ydeHHUs MpeaMeTa
Ha yrayOJE€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTebHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
yu4e0HO-IT0O3HABATENbHbIX  JACMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIEp KaHMs IIPeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHA
IIPEEMCTBEHHOCTh € OOY4YE€HHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeiaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«XumMus» OCTaETCs BO3MOXXHOCTb BbIOOpa €ro BapUAaTUBHOW COCTABJISIOLIEH,
KOTOpasi JOJKHA OIpPENEsIThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTEME
nuddepeHIUpoOBaHHOTO OOYyYEeHHUsI Ha YpPOBHE CpeAHEero oOIero ooOpa3oBaHUS
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HANpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATaloM  MOJYYEHUS  XUMHYECKOTro
oOpa3oBaHMsI B paMKaxX MW3Y4YEHHUsS CHELHMAIBHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCUUIUIMH B By3aX W OpraHU3alMsIX CpelHero npodecCuOoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M H3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha  paclIUpeHue U  YIIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeAEHHBIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C MEPCIIEKTUBOM MOCIEYIONIETr0 MOJIYyYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsuy ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miuaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl  00pa30BaTEIBPHOM MPOTPpaMMBI CpPeAHEro oO0Iero oOpa3oBaHHS



U3yYeHUE IMpeaMeTa «XUMHUsS» OPUEHTUPOBAHO TAKXKE HA pEHIeHUE 3a]a4
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYalolIUXCs, HA (POPMUPOBAHUE Y HUX
OOIIEMHTEIUIEKTYaJIbHBIX YMEHHUM, YMEHUI pallMOHANU3AlNKA y4eOHOTO Tpyla U
OO0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCHUILIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomMH NpeaMeTa «XUMHUS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABIIAIOTCS YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» u  «OOmas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpKaHUA JTUX KYypCOB B MpPOrpaMMe MO XHWMHUU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSIIUXCSA K 0a30BOMY YpPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiEHHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUNA 00BEM  (PAKTOIOTHUYECKOTO
maTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4EHMs IpeaMera oOecredeHa
BO3MOXXHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMa 3HAHUM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJMHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETUKHU
U TepMoauHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS ¢ TOUKH 3PEHHUSI DHEPIeTUYECKUX M3MEHEHUH Npu €€ 00pa3oBaHUU U
pa3pylLIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHU3MOB e€ oOpas3oBanHus. M3yuenue
TUMOB  peakuul  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpoIeccax M 3JEKTPOJIU3E PACILIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckod XMMHUU NPHU PACCMOTPEHUU PEAKIIMOHHOW CIOCOOHOCTU
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMpocaM 00 3IEKTPOHHBIX dDdekTax,
O B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIHii.

Ocoboe 3HayeHHEe UMEET TO, YTO Ha COACpKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUEHHUS [Tl KJIACCOB ONPEAeIEHHOro mpodus (TIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUN K oOIel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hampumep,
B COJCP)KaHUMU MpeaMeTa I KJIACCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHHUEe OYIyT MMETh AJIEMEHThl y4eOHOTro mMaTepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae aklEeHT OyJeT ciaenaH Ha OOIIHOCTh



METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopust B (U3HMKE), 3aKOHBI COXPaHEHUS
Maccbl M DHEPIHM, 3aKOHbl TEPMOJMHAMUKH, BJIEKTPOJIM3a, IMPEICTABICHUS O
CTPOECHHUH BEILLECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Oouonornueckoro npoduiast OONBUINKI yAENbHBIM BeC OyaeT MMETh OpraHHuYecKas
xumusa. B 3TOM cimydae mpeAocTaBisieTcs  BO3MOXKHOCTh Uil Oouiee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBI, B COCTaB KOTOpPOM BXOJIST, K NIPUMEpPY, TaKHe
CTPYKTYpPHBbIE€ KOMIIOHEHTBI, KaK JUNUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTHl U Apyrue. [Ipy 3ToM 3HaHMA O COCTaBE M CBOMCTBAx IpPEACTaBUTEIIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BELIECTB CIIy>)KAT OCHOBOM I HW3y4YCHUS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOLIEHAYyYHBIX METOJIOB MTO3HAHUSA U OIbITa MPAKTUYECKOTO MPUMEHEHUS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHble NpeaMeTsl», «Martemaruka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn um3ydyenun y4yeOHOro mnpeaMera «XUMHUS» Ha YIIIyOJIEHHOM YpPOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, IPaKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKuX LeJe, Kak:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUATBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MTO3HABAEMOCTH SIBJICHUM ITPUPOJIBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuleil pojsu B oOecrneueHuu
YCTOMYMBOIO  pa3BUTHUSI  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX HCTOYHUKOB SHEPIHH, B
00eCreYeHnn palMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TAaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKAIIMX B OCHOBE XMMHUYECKOH
COCTaBJISIFOLIEH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: QyHIaMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUW XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O



CTPOGHHMH BEIIECTBA HA pPa3HbIX YPOBHIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM,  HaJAMOJIEKYJSIDHOM, O  TEpPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IMPOTEKaHWs] XUMUYECKUX peakuui, o
XMMHUYECKOM PaBHOBECUH, PACTBOPAX U AUCIIEPCHBIX CUCTEMAX, 00 OOLINX
HAyYHBIX MPUHLUINAX XUMHUYECKOT0 MPOU3BOJICTBA;

dopmupoBaHue y o0yJaromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKMX 3HAHUN A7 OOBSICHEHUSA
KITIIOYEBBIX MW U MPOOJeM COBPEMEHHON XWMUH, IJISl OOBSICHEHUSA W
IPOTHO3UPOBAHMSI SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
IPaMOTHOI'O pPELICHUs MPOOJIEM, CBI3aHHBIX C XUMUEH, IPOTHO3UPOBAHNUS,
aHaJIn3a U OLICHKH C TO3ULMH 9KOJIOTMUECKON O€30MMacHOCTH MOCIENCTBUN
OBITOBOI M TMPOU3BOACTBEHHON JI€ATEIbHOCTH YEJIOBEKa, CBA3AHHOU C
XUMUYECKUM  MPOU3BOACTBOM, HCIIOJIB30BAHUEM U  MepepabOTKON
BELIECTB;

yrayOjJeHue  TpPEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHMS,
HEOOXOJUMBIX Ji NPUOOPETEHHS YMEHUN OpPUEHTUPOBATHCA B MUPE
BEUIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOLIUX MECTO B
IPUPOJE, B MPAKTUYECKON IEATEIBHOCTH U IIOBCETHEBHOM KU3HU.

B nnane pcaji3danu IMCPBOOUCPCAHBIX BOCIHHUTATCIIbHBIX W Pa3BHBAIOIIUX

(GYHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIero o0pa3oBaHUs MPU U3YUYCHUHU

npeaMera «XuUMHsS» Ha  yrayOJI€HHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh

IPUOOPETAIOT TaKUE LIEJIU U 3a1a4H, KakK:

BOCIIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TPUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAllMM K OOYYEHUIO U T[IO3HAHUIO, CHOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00IIEYEIIOBEYECKHUX IICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYATbHBIX U TBOPUYECKUX
crocoOHoCTe oOydaronuxcsi, (OpPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHHIO KaK
YCIIOBUIO YCTIEIITHON MPOo(deCcCUOHATBFHON U 00IEeCTBEHHOU NESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE yYMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIIOIH30BAHHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHE OIbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTUYECKOMN AEATEIBbHOCTH.



OO1ee 4ynCIo 4acoB, MPEAYCMOTPEHHBIX AJISl U3yYEHUS! XMMUU Ha yTIyOJIeHHOM
YpOBHE cpejaHero obiiero oOpazoBanus, coctabiser 204 yvacos: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HefIeni0).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYECKON XUMHUMU.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XWMMHUH, NPEACTABIECHHE O
MHOT000pa3uy OPraHUYECKUX COETHMHEHHMIA.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToMma YIJIEpoJia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yraepoja. Mexanusmbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3EMl B MOJIEKYJax
oprannueckux BemiecTB. IloHaTHe O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopust cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MTPEACTABICHUS O CTPYKTYpPE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHUS
OpraHUYEeCKUX CcOequHEHUH. MoneKkyasipHble W  CTPYKTYpHBIE  (OPMYIIBIL.
CrpykrypHble (OpMYJIbl pa3IMUHBIX BUJIOB: pa3BEpHyTas, COKpaliCHHas,
ckenetHass. M3omepus. Buabl u30MepUU: CTPYKTypHas, MNPOCTPAaHCTBEHHAS.
DneKTpoHHBIE 3PGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o knaccupukamu opraHuyeckux BeriecTB. [loHsTtue o
dbyHkunoHaapHOM Tpymnme. ['omonorus. 'omonoruueckue psinbl. Cucremarnueckas
HOMeHKaTypa opranndeckux coeauHeHuil (IUPAC) u TpuBHaiibHbIE Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

DKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHHE C O00pa3laMy OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIbBITHl MO MPEBPAIICHUI0 OPraHMYEeCKUX BEIIECTB IMPU HATPEBAHUU
(iaBneHue, OOYTIIMBAaHWE W TOPEHHUE), KOHCTPYMPOBAHWE MOJENEH MOJICKYII
OpraHUYeCKUX BEIIECTB.

YraeBoaopoasl.

Aunkansl. ["'omosiorudeckuil psiji aakaHoB, oOmas (GopMyrina, HOMEHKIIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, Sp°-



rudpuan3anuss aTOMHBIX OpOHUTanel yriepoja, 6-cBs3b. PuznyecKkrue CBOWCTBA
aJIKaHOB.

XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHU, TMPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoze. CriocoObl MOIyYEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mmas ¢opmyna, HOMEHKIaTypa u uzomepus. OcobeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MajibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CrocOObl MOJyYEHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMosiornueckuil psii ajgkeHoB, oOmas (opmylia, HOMEHKIATYypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB, Sp’-
ruOpuan3anysl aTOMHBIX OpOHWTalield yriepoaa, o- W m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVMHEHUS, 3aMEIICHUS B O-TMOJIOKEHUE
IpU JBOMHOM CBSI3M, MOJUMeEpU3aluud U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIC peakiuy Ha JIBOWHYIO CBsI3b. CrOCOOBI MOMyUYEHUs U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccugukanus ankaaueHoB (CONpsKEHHBIE, U30JIMPOBAHHEBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COIPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Anxunbl. ['oMonoruueckuii psii alKMHOB, 0011ast Gopmysia, HOMEHKIIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOCAUHEHHUS, JUMEpU3aAlUU U
TpUMEpPHU3aLMHU, OKHCIIeHUs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIUX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaTudeckue YriieBoaopoasl (apeHsl). ['omomoruueckuii psiji apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHEe MOJeKyIbl Oen3ona. dusmyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, peaklMd MNPUCOCAUHEHUS], OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
THAPOKCUIILHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOeHHOCTH



XUMUYECKHX CBOUCTB ctuposia. [lomumepusamnus ctuposa. CrocoObl MOTydeHHs U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPO/IOB.

[Tpuponnsiii Ta3. [lomyTHele HedTIHBIE Ta3bl. HegTh u €€ mpoucxoxaeHue.
Kamennslif yrosib u npoayKTsl ero nepepadorku. Crocoosl nepepaboTku HeTH:
MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepabOTKu HEDTH, NX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTnUecKas CBSA3b MEXKIY PA3TUYHBIMU KJIACCAMU YIJIEBOJOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOTEHIIPOU3BOJIHBIX YIIJIEBOJOPOAOB. Peakiuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIlY, HHUTPOrPYIIY, UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NHUrajOreHalKaHOB C MarHUE€M W IUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COCIMHCHUSX. Hcnons3oBanue
rajoreHNPOU3BOAHBIX VYIJIEBOJOPOJOB B OBITY, TEXHUKE U TMPU CHUHTE3E
OPraHUYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpAILCHUI:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpPOJIOB Pa3IMYHBIX KJIaccOB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kalivs, B3aUMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yIJIEpoa ¥ BOAOPOJIa B OPraHUYECKUX BEIIECTBAX, IOJYYECHHE OTHIICHA H
M3YYEHHUE €ro CBOMCTB, O3HaKOoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpa3liaMy  TUIaCTMAacC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOJIOB U TaJIOT€HIIPOU3BOAHBIX YIJIIEBOIOPOAOB.

Kucaopoacoaep:xammue opraHn4ecKue cCoeJUHEHHS.

[IpenenbHbie oaHOATOMHBIE CHUPTHL. CTpoeHue MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonoruveckuil psan, obmas QopMyna, H30MepHs,
HOMEHKJIaTypa ®  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CIUPTOB. BOAOpOJIHBIE CBA3M MEXIAY MOJEKYJIaMU CIOUPTOB.
XUMHUYECKHE CBOMCTBA: PEAKIMU 3aMEIICHUS, ACTHApATallud, OKHUCJIICHHUS,
B3aMMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYEeCKMMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opram3M uenoBeka. CrmocoObl MOMyYeHWs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: pEaKIUH 3aMEIICHUs, B3aUMOICHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKUMHU KHUCIOTAMH, KayeCTBEHHAas peakluss Ha MHOTOATOMHBIE



cnupthl. [IpencraBnenne o MexaHM3Me peaKIUil HYKJICO(UIHLHOTO 3aMEIICHUS.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TOJy4YeHUS W [PUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakumu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco0s! osryueHus U npuMeHenue gperomna. GenondopmanbaeruaHas cMoa.

KapOoHuIbHBIE COETMHEHHS] — alIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMoJOrnYecKue psijibl ajlbJErUI0B U KETOHOB, 00IIas
dopMyna, uzomMepuss U HOMEHKJIaTypa. Du3Mueckue CBOWCTBA aNbAETUIOB U
KETOHOB. XMMHYECKHE CBOMCTBA  QJIBJIETMIAOB W  KETOHOB:  PEaKkUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKUMU Ha aJIbJETH/IbI.
CriocoObl OJTy4YEeHHS U IPUMEHEHHE alIbJETHJI0B U KETOHOB.

OAHOOCHOBHBIE MTpEAEIbHBIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHkaTypa. @u3nueckrue CBOMCTBa
OJTHOOCHOBHBIX MpPEJENbHBIX KapOOHOBBIX KHUCIOT. BogoponHble CBS3M MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBOMCTBA: KUCIOTHbBIE CBOWCTBA,
peakuuss STepUUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KHUCHOTHL. [loHSATHE O MNPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBureny BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MNaJIbMUTHHOBAs, OJEUHOBas, JIUHONEBAS,
JIUHONEH08as KUCIOThl. CrIocOObI OTYyYeHUS! M IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTtypa. PuU3nYeCKue M XMMHUYECKHE CBOMCTBA: THJAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpuU3NUeCKUe U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIN3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPM AIINX OCTATKU
HEIPENENIbHBIX KUPHBIX KACIIOT. JKUpBI B IpUpOIE.

MBpBLT4 KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

OOmas xapakTepucThka yrieBooB. Kinaccudukanus yriaeBoioB (MOHO-, IH-
U rnonucaxapuiel). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBAa UM HaxoxkjaAeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ 'uaponus



nucaxapuzioB. Haxoxnenue B nmpupoae u npumeHenue. Ilonucaxapuapl: kpaxmai,
INIMKOTEeH M 1eiunono3a. CTpoeHue MakpoMOJIEKYJl Kpaxmania, TIUMKOreHa |
LEeIUTIoNIo3bl.  DU3NYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHUYECKHE
CBOMCTBA Kpaxmaya: TMAPOJIN3, KAaYECTBEHHAs peakuus C HOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3BI: TUIPOIH3, MOTyYeHHEe >PHUPOB IeUT0a03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX IPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHUCJICHUE 3THUJIOBOIO CIIMPTA B ANbJETH] HA PACKAIEHHON MEIHON IPOBOJIOKE,
OKHCJIEHUE ASTHJIOBOTO CHHMpPTA JUXPOMATOM Kajusl (BO3MOYKHO HCHOJIb30BaHHUE
BUJICOMAaTEPUANIOB), KAue€CTBEHHBIE pEaKUUMU Ha albJerujipl (C THAPOKCHIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raminepuHa ¢
ruapokcuiom Meau(ll), xumuyeckue cBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiicTBue
KpaxMaJila ¢ MOJIOM, PEUICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CIupTel U
¢denons», «KapooHoBbie kKUCTOTHI. ClI0KHBIE 3()UPBD).

A3oTcoaepxaniue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHUYecKue NMpou3BoJHbIe amMmmuaka. Kinaccudukanus aMUHOB:
anupaTUyecKue M apoOMAaTHYECKHUE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoenne MoJieKys, oOuias (Gopmysia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKUE
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKWJIMPOBAHNE, B3aUMOJECHCTBUE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOMW.
Conu aJIKMIIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHa. B3auMHoe BIUsSHUE TPyl aTOMOB B MOJeKyJje aHuiuHa. OCOOEHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrocoObl
MOJIyYeHUS] M NpUMEHEeHHe anudaruyeckux aMuHOB. [lonmydyeHue aHWiIMHA U3
HUTPOOEH301a.

Amunokuciotel. HoMenknatypa u nzomepusi. OTAenbHbIE TPEACTABUTENHN O
AMUHOKHUCJIOT: TJIMUMH, aJaHuH. @DU3W4YecKkue CBOMCTBA  AMHHOKHUCIIOT.
XUMUYECKUE CBOMCTBA AaMHUHOKUCIOT Kak aM(OTEpHbIX  OpraHU4YeCKHX
COCMHEHMM, peakuusi MOJMKOHACHCAUKU, oOpa3oBaHHE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TpPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M MUX IPEBPALLCHUMN:
pacTBOopeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NMPH HArpeBaHHUM, I[BETHBIC



peaknuy Ha O€NKH, pENIeHHWE OJKCIePUMEHTAIBHBIX 3a7a4 [0 TeMaM
«A3oTcoJepkalliue  opraHuyeckue — coeauHeHus’» U «Pacmo3zHaBaHue
OpPraHUYECKUX COCAUHEHUIN.

BbicokoMoueKy IsIpHbIE COeTHHEHNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHIST MOJEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIUIIEH,
MOJIUBUHWIXJIOPU, MOJMUCTHPOJI, MOJUMETHIMETAKpUIAT, MOJUKapOOHATHI,
noJIMATUIICHTEpePTaar). Y THin3anus u nepepadoTka MiacTuka.

DJ1IaCTOMEPHI: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4qyKu
(OyTaareHOBBIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypaibHbIe (XJIONOK, IEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJIap,
AIIEKTPOIIPOBOIAIIME TTOJIMMEPHI, OMopa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAaKOMJIEHUE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
KaydyyKOB, pEIIEHUE OJKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

Haxoxnaenue MonekyIsipHOH (OpMyJibl OPraHMYECKOTO0 COCIMHEHHS TI0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPTaHMYECKOTO COCIMHECHHS 1o Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) TPOTYKTOB
peakIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOMCTB HWJIU CIIOCOOOB
MOJIYYEHHUsI, OTpeJeleHue J0JU BbIXOJAa MPOAYKTAa PEAKIMH OT TEOPETHUUYECKU
BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK MW TIOHATHH, TPUHATBIX B OTIACIBHBIX MpeaMETax
€CTEeCTBEHHO-HAYYHOI0 ITUKJIA.

OO0mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEeOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIOICHHE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.



®usuka: Marepusi, aroM, DJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
JHEPreTUYECKUN ypOBEHb, BEILIECTBO, TeJO, OOBEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BEJIMYMHBI, €AUHUIBI U3MEPEHUs, CKOPOCTb, IHEPIHs,
macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpodHBI THUN MHTAaHUA, OpPOKEHUE,
dbotocuHTe3, nbIXaHUE, OEIKW, YIJIEBOABI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.

['eorpadus: mone3Hpie UCKOMAaEMbIe, TOILIUBO.

TexHonorus: mNUIIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHTaHUS,
MOIOIIIUE CPENICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckue OCHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMH4eCKIX 3JIEMEHTOB (-, p-,
d-, f-snmementsl). PacrmpeneneHue HIEKTPOHOB 1O AaTOMHBIM  OpPOUTAJISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JICKTPOHHBIC KOH(PUTYpallud HOHOB.
DIIEKTPOOTPUIIATEIILHOCTb.

[lepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NepuoanuecKoro 3akoHa u llepronnueckoil cuctemsl
XAMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEHIECTB IO TpynmaM UM M[epuojaM. 3HAYECHUE
nepuoanueckoro 3akoHa /.M. Menneneena.

XuMHUYECKasi CBsI3b. BHIBI XMMHYECKON CBS3U: KOBAJICHTHAs, WOHHAas,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUs KOBAJICHTHOW CBS3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBsi3U. [1oJsipHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBs3u. Bogoponnas CBs3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).



[IpencraBiieHne 0 KOMIUIEKCHBIX coeMHeHUsIX. COCcTaB KOMIUIEKCHOTO MOHA!
KOMILJIEKCOOOpa3oBareb, JHUIaH[bl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUHN.
[loHATHE O KOOPAMHALIMOHHOW XUMHH.

BemectBa  MOJIEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [IpeacraBienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIICHTPAIIUA PaCTBOPOB:
MAaccOBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIPHAS KOHIEHTpanus. HaceleHnusie u
HEHACBILIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUAIIbHBIC
Ha3BaHMS OTJEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XUMHUECKMX pEAKUUH B HEOPraHWYECKOHM M OpraHU4eCcKOM
XAMHUU. 3aKOH COXPAHECHMUS MACChl BEUIECTB; 3aKOH COXPAHCHUS W IPEBPALICHUSA
SHEPIUM MPU XUMUYECKUX peakiusax. TenaoBbie 3 (HEKThl XUMUYECKUX PEaKIUH.
TepMoxuMuyeCcKre ypaBHEHUS.

CKOpOCTh XMMHYECKOW peakiiny, € 3aBUCUMOCTh OT Pa3IMYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie 1 HEOOpaTUMbIE peakii. XumMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
pPaBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIECHTPAIIMU BEIIECTB, YYACTBYIOIINX B
peakuu. [Tpunnun Jle [laTense.

OnekrponuTuyeckass aucconuanus. CuiibHblE W CIaOble  3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. ['maponu3s coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTEIBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCIUTEIM W BOCCTAHOBUTENIU. MeETOHa 3JIEKTPOHHOro OajaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEeHUEe NEepOKCUZAa BOAOPOJAAa B TMPUCYTCTBUM KaTajln3aTopa, MOJEIH
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OTpeieTICHUe
Cpeapl PacTBOPOB C IMOMOIIBIO MHIAWKATOPOB, M3YYEHHUE BIHMSHUS Pa3JIMUYHBIX
(hakTOpOB Ha CKOPOCTh XHMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuueckass xumMus.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUS WX aTOMOB. Du3ndeckue



CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHS HEMETAIIOB (HA MPUMEPE KUCIOPOa, CEPHI,
dbocdopa u yriaepona).

Bonopoa. Ilomydenue, guznueckre M XUMUYECKHME CBOWMCTBA: PEaKUUU C
METallaMM M HEMeTaJUlaMH, BOCCTaHOBHUTENIbHbIE CBOHCTBA. [ HWIpuibl
TonIMBHBIE AJIEMEHTHI.

["anorensl. HaxoxxaeHue B mpHUpoje, CIOCOOBI MONydeHUs, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. ['aioreHoBOaOpOAbl. BaxkHelue KUCIopoAcoIepKalline
COEJIMHEHHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rasioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHUM.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIILIEHHBIE CIIOCOOBI MOJIYYECHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIOopoAa U
030Ha. OKCUBI U IEPOKCUIBL.

Cepa. Haxoxnenue B TpupoJie, CIHOCOOBI MONy4YeHUs, (U3UUECKUE U
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepui(IV), oxcun
ceprl(VI). CepHucras u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KHUCIIOTHL. [IpuMeHeHue cepsl U €€ COeTNHEHN.

A3zor. Haxoxnenue B TMpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUAK, HUTPUIbl. OKCHIBI a30Ta. A30THCTast U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHneHue azora
U €r0 COeTMHEHHI. A30THBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHocoObl MONMy4deHUs, (PuU3NUecKue u
xumuueckue cBoiictBa. Dochunasl u pochun. Oxcunbl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenune ¢docdopa u ero coenunenuit. PocopHbie
ynoOpeHus.

VYrinepoa, HaxoXIeHHWE B TOpUpojae. AJUIOTPOINHBIE MOJIUDPHUKAIUY.
duznyeckne W XUMHYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB, O0OpPa30BAHHBIX
yraepoaoMm. Okcup yriepona(ll), okcun yrinepona(IV), yroiapHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyib, ajncopOuusd. Dynepensl, rpadeH, yriaepojHble
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COEIMHECHUM.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuueckue cpoiictBa. Oxcuna kpeMuusi(IV), KpeMHHEBas KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeuHeHnil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne metaimsioB B Ilepuoanueckon CUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOeHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YEeK aToMOB MeTauioB. OOmue
¢busnueckue cBolicTBa MeTauioB. [IpuMeHeHHe MeTauioB B OBITY M TEXHHKE.
CrmiaBel METANIOB.



ONeKTPOXUMHYECKHM psAl HampspkeHui MetauioB.  OO0mme  crnocoOsbl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIHs, MMAPOMETAITYPIus,
anekTpoMetalutyprus. [lonarue o xoppo3uu MeramuioB. CrnocoObl 3allUThl OT
KOPPO3UHU.

OOmass xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX DJJeMeHToB. Harpuii u kamuii: mnonyuyeHue, (HUMYECKUE U
XUMHAYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHECHUM.

OOmast xapakrepuctuka MetauioB IIA-rpynmer Ileproguyeckoil cucTemsl
XUMUYECKUX OJJIEMEHTOB. Maruuii u KaJlbliMii: TojiyueHue, ¢Gu3HUeckue u
XUMUYECKUE CBOMCTBA, MPHUMEHEHUE IMPOCTHIX BEIIECTB M HUX COECAMHEHUHU.
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

ATIOMHHMIL: TTOTy4eHue, (PU3nYecKue 1 XMMUYECKUE CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIIeCTBA M €ro coeauHeHud. AM@oTepHbIe CBOWCTBAa OKCHUAA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB No0ouHbIX noarpynn (b-rpymnm)
[leproguyeckor CUCTEMBI XUMUYECKUX HIIEMEHTOB.

duznyeckre U XMMAYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcuasl U
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarsl, HUX
OKHCIIUTEINIbHBIE CBOWCTBA. [lonyueHne u npumMeHeHne xpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHila M €ro COCIMHEHHUM.
Baxwneimme coenunenuss wapranua(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ro OKUCIUTENbHbIE CBONCTBA.

duznyeckue U XMMHUYECKHE CBOMCTBA JKejie3a U ero coequHeHnii. OKCHIBI,
ruapokcusl U conu xeneza(ll) u xeneza(Ill). Tlonyuenue u npuMeHeHHE Keje3a
U €ro CIUIaBOB.

DU3NYECKUE U XUMUYECKUE CBOMCTBA M€ U €€ coennHeHuu. [loyuenue u
MIPUMEHEHUE MEJU U €€ COSUHEHN.

[Muuk: momydyeHue, (U3MUECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIa M THIPOKCHU/IA [INHKA, THIPOKCOKOMIUIEKCHI INHKA. [I[puMenenune
UHKA U €r0 COeIUHCHUH.

OKCHEpPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
u3ydyeHre oOpas3loB HEMETaJUIOB, TOpeHHue cepbl, Gocdopa, xene3a, MarHus B
KUCJIOPOZAE, M3y4YeHHE KOJUIeKIMH «Mertajuibl M CIUIaBbD), B3aMMOJEHUCTBUE
HIEJIOYHBIX U IIEIOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M Kejie3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
M KaTUOHBI METAJUIOB, B3aUMOJEHUCTBUE THAPOKCUIOB AJIOMUHUA M LHMHKA C
pacTBOpaMM KHCJIOT U LIEJIOYEH, PELIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4 I10 TeMaM



«Tanorensr», «Cepa u e€ coenuHeHUs», «A30T U ¢Gochop M UX COCAUHCHUS,
«Mertaibl MIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHSA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTUA dyenoBedyecTBa. [loHsTHE
O Hay4YHbIX MeETOAaxX IIO3HAHUS M METOJNOJOTMHA HAY4YHOIO HCCIIEIOBAHUS.
HayuHble TpyUHIIMITBI OpraHru3aluy XMMUYECKOTO NpOon3BoACTBa. [IpomblieHHbIE
CHIOCOOBI MOTYYeHHs BaKHEHIIINX BEIIECTB (Ha MpUMEpEe MPOU3BOICTBA aMMHAKa,
CEpHOI KUCIOTHI, MeTaHoa). [IpoMbIlIeHHbIE CIOCOOBI TOMyUYEHUsI METANIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MacHOCTH.

Xumuss ¥ 3I0pOBbe UenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuna
MCIMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Poiib XuMuUK B pa3BUTHN MEIUIUHBL.

XuMus TUIIKA: OCHOBHbIE KOMIIOHEHTBI, MUILEBbIE J00aBKU. Pojib xuMuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

KocMmernueckne u napdromepHbeie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCHOJIb30BaHUSl TpenaparoB OBITOBOM XHWMHUHM B TOBCEIHEBHOU
YKU3HU.

XuUMHSI B CTPOUTENBCTBE: BAKHEUIIINE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
0eTOH).

XuMus B CEILCKOM X03sicTBE. OpraHnyecKkre U1 MUHEpaIbHbIE YI0OpEHUS.

CoBpeMEHHBIE KOHCTPYKIMOHHBIE MAaTe€pUalibl, KPAaCKH, CTEKJIO, KEpPAMHUKA.
Marepnanel 1 2neKTpoHuKU. HaHoTexHONMOTMA.

PacuérHble 3anaumn.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM 00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO W3
BEILIECTB HMMEET MpuUMecH, Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOIYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pacTBOpa C ONPENEIEHHOU
MAacCCOBOM JOJIEH pPacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHICHTPAIIMM BEUIECTBA B pPACTBOpE, MOJM BbIXOJA IMPOAYKTAa PEAKUUU OT
TEOPETUYECKU BO3MOXKHOIO.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmEeH W
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YEpE3 MCIOJIb30BAHUE KAK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, TPUHATHIX B OTACJIBHBIX
IIpEAMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO1ue ecTeCTBEHHO-HAYUHbIE IOHSTHS: SIBICHUE, HAYYHBIA (PAKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KiacCu(PUKalus, NepuoaUIHOCTh, HAOIOICHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MO/IeJIb, MOJICJIMPOBAHUE.

®duzrka: Marepusi, MUKPOMHUpP, MaKpOMHUpP, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, MOH, U30TOMBI, PATUOAKTUBHOCT, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHB,
BEILIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHUE BEUIECTBA, WJACAIbHBIN Ta3,
buznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorus: kieTka, opraHu3M, dKOCUCTEMa, Onocdepa, MeTaboIm3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpasnbl, TOPHBIE MOPO/JIbI, TOJIE3HBIE UCKOTAeMbI€, TOILJIMBO,
pecypchl.

TexHonorus:: XuMu4eckasi IPOMBIIUICHHOCTh, METAJUTYPTHusi, CTPOUTEIbHBIC
MaTepuaibl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBAsI MPOMBIILICHHOCTS,
dapmaneBTHUeCKas MPOMBINIJICHHOCTD, MIPOU3BOJICTBO KOCMETHYECKHIX
IpernapaToB, IPOU3BOJACTBO KOHCTPYKLHMOHHBIX MAaTepUaioB, 3JEKTPOHHas
IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM TMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHErO
oOmiero o0pa3oBaHUs BBIICICHBI CICAYIONIME COCTABISIONIAE: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAJIMYNE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMUd W HOPMaMu [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTUUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUTH IIE€JIA U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIMXcs B MPOIECCE peau3aii 00pa3oBaTeIbHON e TEIHHOCTH.

JInyHOCTHBIE pPE3ynbTaThl OCBOEHUSA MpeaMeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTH OIbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyarommxcsi B MpoIecce pealn3anuu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIIMTAHUA:

OCO3HAHMS 00YYAIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W NPUHUMATh MOTHUBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YYEOHOU ACSITEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

IEHHOCTHOTO OTHOILICHUSI K HWCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBCHHON XMMUH;

YBOKEHHUSI K TIPOILIECCY TBOPYECTBA B 00JIACTHM TEOPUU M TMPAKTUYECKOTO
MPUJIOKEHUSI XHUMHHM, OCO3HAHUSI TOTO, YTO JaHHbIE HAYKH €CTh pPe3yjbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



UHTEpECAa M I03HABATEJIbHBIX MOTHMBOB B IMOJYYEHUU M MOCIEAYIOIIEM
aHanu3e WHQOpMaAIMU O MEPEOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJECHUE U TMOCTYIKH CBOUX TOBAPHIIEH C
MO3UILIMNA HPABCTBEHHBIX U MPABOBBIX HOPM U C YU4ETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

cOONIO/IeHUsT TIpaBWi O€30MacHOro OOpaleHusi C BeHleCTBaMU B OBITY,
IIOBCEHEBHOM )KU3HU, B TPYAOBOU IEATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

S) TPy10BOr0 BOCIIUTAHUS

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NEATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTME B PEIICHHM NPAKTUYECKUX 3a/1ady
COLIMAJIBHOM HAIpaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3IudHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYAY, JIOJIAM TPyJa U PE3ybTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBHIYaJbHOM TpaeKTOpUU
oOpazoBanus, Oyaymiedi mpodeccun M peanuszarii COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3EMJIE;



MOHUMAHUS TJIIOOAIBHOTO XapakTepa AKOJOTUYECKHX NPOOIeM, BIUSHUS
SKOHOMHMYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELIEHHs BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
MPUPOIHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUS NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILUICHUS, SKOJIOTHYECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON W COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemogoOuu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBlIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHWMHHM JJIi  COBPEMEHHOMU
IUBUJIM3AIUA: B €€ TYMaHHCTUYECKOW HAINpPaBICHHOCTA W BAXXHOW pOJIA B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHUU TJIOOATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTHUECKOW 0€301acCHOCTH, B Pa3BUTUHN MEAUIIMHBI, 00€CTICUeHUN
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOMSIIUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKUE 3HAHUSA IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;



TOTOBHOCTM M  CIIOCOOHOCTH K  HENpepbIBHOMY 00Opa3oBaHUI0 U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTAMH;

UMHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATBl OCBOCHHS MPOrPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHHS  OOydYaroMIMXcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIe MOHSATHUS, OTpa)XKarouue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBJICHUE,
Ipolecc, CUCTEMA, HAYYHbIM (PaKT, MPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCle0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHHUBEpCaJbHble y4eOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATIbHON KOMIETEHITUU O0YyJarOIINXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOEHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHMKATHBHBIMA U  PETyJISTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKune aeicTBUSI:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU JESITECIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThl ACATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapPaKTEPHbIE MPU3HAKHU TOHSATUW W YCTAHABIMBATh HMX B3aWUMOCBS3b,
WCITOJIb30BAaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUU JJIsd KJIacCHU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINM;



YCTAHABJIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3M MEXKIYy H3y4YaeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCyXIeHus (MHIYKTUBHBIC, [E€IyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIILHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJEMEHTa, XuMHUuyeckas ¢GopMyna, YpaBHEHHE XUMHYECKON
peakuy — MpU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3aj1ad,
MIPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBIICHHS XapaKTEPHBIX
MIPU3HAKOB U3yYaE€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHA.

2) 0a30BbIe MCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
peaKkuuu;

dbopMyIHpOBATh LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh TOCTABIICHHbBIC
U CaMOCTOSITETLHO C(OPMYyIHUpPOBAaHHBIE BOIPOCHl B Ka4yeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBaThH
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JJOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJOB PpEIICHUS MPAKTUYECKHX 3a7ay, NPUMEHEHHUIO pPa3INYHbIX
METOJI0B TTO3HAHMSI.

3) pabora ¢ uHpopmaumei:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCpKaHUS, CIPABOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh MH(DOPMAIMIO PA3IUYHBIX BHIOB U (POopM
MpEACTaBIICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

bopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHbOpMAIMU, HEOOXOAUMOM JiS BBIMOJHEHUS] YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh OIBIT KCHOJIB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  MpencTaBICHUS
nHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIA SA3BIK B KayeCcTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATypbl, HOMEHKIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HATJIATHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBLIC yqeﬁmﬂe HeﬁCTBHH:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYk/1aeMOM TEMBI B XO/I€ TUAJIOTA /WU
JMCKYCCHUH, BBICKa3bIBaTh UJI€U, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEMJIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTAUMEN pe3yJbTaTOB I1I03HABATEIBHOW JAESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBINOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peaInu3aluyd yueOHOro NpoeKTa, U (popMyJIUpOBaTh BHIBOABI
10 Pe3yJIbTaTaM MPOBEAEHHBIX MCCIEAOBAHMM MyTEM COIJIACOBAHUS MO3ULUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBHS:

CaMOCTOATENIBHO IIJIAaHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NEeATEIbHOCTh, ONpenesis €€ Leau W 3aJadd, KOHTPOJMPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crmoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESITEIBHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

MNPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPaMMBbI IO XUMUU Ha yIriyOJIEHHOM
YpOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEIU(PUISCKUC
JUIs y4eOHOTOo npeaMeTa «XUMHUs HayuyHbIe 3HAHUS, YMEHUS U CLIOCOObI 1eWCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUJBI JI€ITEIbHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX



CUTyalMsiX, a TAKIKC B pCaJIbHbIX JKU3HCHHBIX CUTyallusAX, CBA3aHHBIX C xumuen. B
nmporpamMme IO XHMMHHM HOPCAMCTHBIC PE3YILTAThlI IIPCACTABIICHBI 110 TIoAaM
HN3YyUCHU:I.

10 KJIACC

[IpenMeTHbIe pe3ylbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAXKAOT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUN: O MECT€ W 3HAYEHHH OpPraHUYeCKOM
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepUalioB,
HOBBIX HMCTOYHUKOB SHEPIHH, B obecrieueHUn PalMOHAIIBHOTO
MPUPOOIOIH30BaHUS, B (OPMHUPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYphI
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbBIO U IPUPOJIHOU CPELE;

BJIQJICHUE  CUCTEMOM  XUMHUUYECKHMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATUS — XUMHUUECKUM IJIIEMEHT, aTOM, SIAPO U DJICKTPOHHAs
o0ojouka aroma, s-, p-, d-aToMHbIE OpOUTaIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TuOpuau3aisi aTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTPyKTypHble (GopMmynsl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M TMPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTHYECKHN psJ, TOMOJIOTH, YTJIEBOJOPOIbI,
KUCJIOPOJI- U a30TCOJIECP)KAIIME OPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemiecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrUM TPH XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHWUSI, JICKAIHE B OCHOBE
MOHUMAHUSI TPUUYMHHOCTH U CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM; MPEACTaBICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aUMHOM BJIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdekToi, opueHTanTs! I u Il pona);
(baKTOJOTHYECKHUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOIYYECHUU U 0O€30MacCHOM
WCITOJIb30BAHUU BAXKHEWIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM
NEATETbHOCTH  4YeJOBeKa, OOMMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (Ha MpUMEPE MPOU3BOJICTBA METAHOJIA, TEpePadOTKU HEPTH);



chOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBbIC MPU3HAKU TOHSTHH,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOUIUE MOHATHSA IMPHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTAaHUYECKUX COEIUHEHHIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JIJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XUMHUYECKUX PEAKIM U PACKpbIBaTh UX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMM  MOCPEACTBOM  COCTaBIICHUS
AJNIEKTPOHHOIO OajlaHca JTUX peakiuil, peakiuii HOHHOrO OOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

W3rOTaBIMBATh MOJIEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUU
UX XUMUYECKOTO Y MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABJIMBATh MPUHAICKHOCTh HU3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHHUIO K OIpPEACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHATIBHBIE HA3BaHUS NJISi OTICIBHBIX
MPEICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWICH, alleTHIICH, TOJIYOJ, TJIUIEPHH,
ATUJICHTJIMKOMb, (EHOJ, (opMasbAETUll, aleTalbACTHa, aleTOH, MypaBbHHAas
KHCJIOTa, YKCYCHasl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTUHOBASI KUCIIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJI XWMHUYECKOW CBS3U B
OPraHMYECKUX COCIMHEHUSX (KOBAJIEHTHAs W HMOHHAs CBA3b, O- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

chOpPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHUS
opranuueckux BeniectB A. M. bytnepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

cOPMHPOBAHHOCTh ~ YMEHHMM  XapakTE€pU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKWHOB, AapPOMATHYECKHUX YTJEBOJIOPOJIOB, CIUPTOB, AQJIbJETHUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MMPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSCAMHEHUIN U
aMUHOB, AMHHOKHUCJOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TCHETUYECKYIHD  CBSI3b  MEXKJAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIU C MCIOJBb30BAHUEM CTPYKTYPHBIX

popmy;



chOPMUPOBAHHOCTh YMEHUS TOATBEP)KIATh Ha KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTH OPraHUYECKUX COCAMHEHHM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOU CBSI3U (G- U M-CBSI31), B3AUMHOIO BIMSHUS aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Ceipbsi (He(Th, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro TNepepadOoTKu U
MPAKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MEpepadOTKH;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHCTEMON 3HAHWM O €CTECTBECHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ITH 3HAHUS;

chOpMHUPOBAHHOCTh yMEHUs NPUMEHSITh OCHOBHBIE orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3alINIO, BBISABICHUE MPUYMHHO-CJICJACTBEHHBIX CBA3EH — JJIS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABISATH B3aUMOCBSI3bh XUMUUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oyee OCO3HAHHOTO TOHMMAaHHUSl CYIIHOCTH MAaTE€pUAIBLHOTO EIMHCTBA MHUPA,
UCIIOJIb30BaTh CUCTEMHbIE 3HAHUS M0 OPTraHWYECKONW XUMHUHU JUIsi OOBIACHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHMM: MPOBOJUTH PACUETHl MO XUMUYECKUM
dbopMmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMIl C UCMOIb30BaHUEM (PU3HMUYECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHHID XUMHUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX DJIEMEHTOB,
MPOJYKTaM CrOpaHus, TUNIOTHOCTH Ta3000pa3HBIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATH U OIEHUBATH
C MO3UIMHA  DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJIEACTBHUS  OBITOBOM H
MPOU3BOJICTBEHHON JIEATENIbHOCTH YeJIOBEKa, CBSI3aHHOW ¢ MepepadOoTKOU
BEILIECTB, UCMOJIb30BATh MOJYYECHHbIE 3HAHUS VISl IPUHSITUSL TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENHLHO IJIAHUPOBATh U TMPOBOIUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJIYyYEHHE W M3YYEHHUE CBOMCTB OPTraHHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHUU YIIIEBOJAOPOJOB pa3IMYHBIX KIACCOB U
KHUCJIOPOJICOJICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad 10 PAacCMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IPaBUII
0e3omacHoro oOpamieHusi ¢ BelleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMyIMpoBaTh IIEb HUCCIEAOBAHMS, NPEICTABIATH B paslIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;



c(OpMUPOBAHHOCTH YMEHUM:

cOOJII0JIaTh MpaBHJIa KOJIOTMYECKH 11eJ1ecCO00pa3HOro MOBeACHUsI B OBITY U
TPYIOBOW JEATEIBHOCTH B ILEJNSAX COXPAHEHHUS CBOETO 3[I0POBbS, OKPYKAKOLIEH
MIPUPOJIHON CPEIBI U TIOCTUKEHHS €€ YCTOWUYUBOTO PAa3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCUYECKOTO JCHUCTBUSA HA KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI rokasarens [1J1K;

aHaJTM3UPOBATh I1IE€J€CO00PA3HOCTh MPUMEHEHUSI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOpMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYI0 UH(POpMAIMIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOM 3a1auei.

11 KUIIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XUMHS» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTAX M II03HABAEMOCTH SIBJICHUM NPUPOJBI, O MECT€ U 3HAYECHUHU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJiM B 00OECIEYEHUU YCTOWYMBOIO
pPa3BUTHS, B PEHICHUU NPOOJEM HKOJOTUYECKOM, SHEPreTUYECKOM W MHUIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEPHAOB, HOBBIX
HMCTOYHUKOB DHEPruHU, B OOECIECUCHHM PAllMOHAJILHOTO MPUPOAOIOIL30BaHuUs, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YeJlIOBEeKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U TMPUPOJIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUMX  3HAaHUM, KOTOpass  BKIIFOYAET:
OCHOBOIIOJIAralOlIMe TMOHATUS — XUMHYECKHM JJIEMEHT, aToM, SJIpO aToMa,
M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToMa, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpHAM3alUsl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIA, BQJIEHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMUYECKass CBsA3b (KOBAJICHTHAs, WOHHAs, MeTauInueckas, BOJOPOJHAs),
KpPUCTAJUIMYECKass PEIIETKA, XUMHYECKas pPeakuus, pacTBOp, JJIECKTPOJIHUTHI,
HEJJICKTPOJMUTHI, JJEKTPOJUTHYECKAs JUCCOUMALUSA, CTENEHb JUCCOLMALINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XAMHUYECKON PEAKIINU, CKOPOCTh XUMUYECKON PEAKIIMU, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS AICKTPOJMTHUYCCKON TUCCOLUAIMHU, TEPUOANUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS SJHEPTUM NPU XUMUYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTAaBa



BEILECTB, 3aKOH JEWCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CHMBOJUYECKHHN SA3BIK
XUMHH, MHUPOBO33PEHUYECKHE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBJIICHHM;  COBPEMECHHBIC
MPEACTABICHUSI O CTPOCHUU BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJIDHOM U
HAaIMOJIEKYJISIPHOM YPOBHSX; IPEICTABICHUS O MEXaHU3Max XHMHUYECKHUX
peakuuii, TEPMOAMHAMUYECKMX W  KUHETHYECKHMX 3aKOHOMEPHOCTIX  HX
IIPOTEKAHMS, O XUMUYECKOM DPaBHOBECHM, PACTBOPAX M IUCIIEPCHBIX CHCTEMAX;
(dakTosorUYeCKue CBEACHHS O CBOICTBaX, COCTaBe, MOJyUYEHHWH U OE30MacHOM
WCIIOJIb30BAaHUU BAXKHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON
NEATEIbHOCTH  4eJOoBeKa, OOIMX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIA,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS MPH
ONMKMCAHUH HEOPTAHUUYECKHUX BEIIECTB U UX MPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHS MCHOJb30BATh XUMUYECKYIO CHUMBOJIUKY IS
cocTaBieHUs: (GOpMyJl BEUIECTB M  YpPaBHEHUH XHMMHUYECKUX pEakLuH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIbHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOU CBSI3U (KOBAJIEHTHAS,
WOHHAs, METaJUIMYecKas, BOJOpPOAHAs), THUIl KPUCTAUIMYECKOW pElETKU
KOHKPETHOTO BEILIECTBA;

C(OPMUPOBAHHOCTh YMEHUS OOBSACHATH 3aBUCUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemeETKr, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTh ~ YMEHMM:  KiIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQeKTy peakuuu, U3MEHEHHIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTalau3aTtopa H
JIPYTHE); CAMOCTOSITEILHO BHIOMPATh OCHOBAHMS U KPUTEPUH I Kiaccuukanuu
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKLU;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPBIBATh CMBICI MEPHOJNUECKOro 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLIYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKHUX DJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOIOB
Ileppnomuueckon  cucremsl  JI.MI.  MenneneeBa,  HUCHOJNB3ys  MOHATHUSA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE



opOuTanu», «OCHOBHOE M BO30YXKAEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToMay,
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX JJIEMEHTOB M UX
COCIMHEHUM 10 mnepuojgam u rpynmnam llepumoamueckou cucremsl [, .
MeHieneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
UX JJIEKTPOHHBIX 000JIOYECK;

chOPMHPOBAHHOCTh, YMCHHH: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOU CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHYECKUX PEAKIIMIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCJIHMTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX pPEAKUUH; peakuuidl HMOHHOTO OOMEHa IyTEM COCTaBIICHHUS HMX MOJIHBIX M
COKpPAalIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOIW3a;  PEaKIui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEPE T’MIPOKCOKOMIUIEKCOB IUHKA U aJTIOMHUHUS);

C()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUU C YYETOM HX DHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBHCHUMOCTH OT pPa3IUYHBIX
(bakTopoB, a TakXKe XapakTep CMEHICHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

c(OPMHPOBAHHOCTh yYMEHUS XapaKTEPU30BaTh XUMUYECKHUE PpEaAKIIHH,
JeXKalye B OCHOBE IMPOMBIIUIEHHOTO TOJIYYEHUs CEPHOM KHCIIOTBHI, aMMHaKa,
oOlIue Hay4yHble MPUHLMIBI XHUMHUYECKUX MPOU3BOJICTB; LIEIEeCO00pPa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUS PUCK-II0JIb3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAaX HAyYHOTO
NO3HAHUS SIBJICHUHA NOpUpPOIbl — HAOJIOJEHUE, W3MEpEHUe, MOJEINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIH ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MTPU SKCIIEPUMEHTAILHOM HCCIEA0BAHUM BEILECTB
U 108 OOBSICHEHUS XHMMHYECKUX SIBIICHUW, HMMEIOIIMX MECTO B MPUPO/E,
IPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOM KU3HY;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0o0s1ee 0OCO3HAHHOTO TOHMMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHUS MPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHATHM «MaccoBasi JTOJS BEUIECTBA B PACTBOPE» U «MOJISIPHAs KOHILIEHTPALUs»;
Macchl BEUIECTBA WM 00BbEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
wi 00bEMY OTHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIOBOTO A dexTa
peaklny; 3HAYECHHUS BOAOPOJHOIO TOKA3aTes pacTBOPOB KHUCIOT M LIENOYEN C



M3BECTHOM CTEMEHbIO AMCCOLMAIlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTA PEAKIIMHU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JaHO B BHUJIE PacTBOpa C
onpeIeIEHHOW MacCOBOM J10JIel pacTBOPEHHOTO BEIIECTBA WIIM JJAHO B M30BITKE
(uMeeT mpHUMECH); MOJM BBIXOJA MPOJYKTa pEaKIuu; OOBEMHBIX OTHOIICHUMN
rasos;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITEIbHO IIJIAHUPOBATh U TMPOBOJIHTH
XUMUYECKUNA  3KCIEPUMEHT  (IIPOBEACHHME  pPEeaKkuMid  HOHHOro  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOIO COCTaBa HEOPraHWYECKUX BEIIIECTB, ONpPE/CICHUE
Cpelbl pPacTBOPOB BEILIECTB C TMOMOIIbIO HWHIWKATOPOB, HW3YyYCHUE BIUAHUSA
pa3IMYHBIX  (AKTOPOB HA CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
AKCIIEPUMEHTAJIbHBIX 3a7a4 1o TemaM «Mertamely U «Hemeramis»y) ¢
coOJII0IeHnEM TpaBuil 0€30MacHOro0 OOpallleHHs C BEIIECTBAMU U J1a00paTOpHBIM
obopynoBanueM, (GOpMyJIHpOBaTH 1€JIb  HUCCIEAOBAHUS, NPEACTaBISATH B
paznuuHOM (QopMe pe3ysbTaThl AKCIEPUMEHTA, aHAIU3UPOBATh M OIEHUBATh X
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUICCKON
MoCy/Iol M JabopaTOpHBIM O00OpyJAOBaHHWEM, OOpallleHHs C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHYECKUX
OMBITOB, H3KOJIOTUYECKH 11€71eCO00pa3HOr0 TMOBEACHUS B OBITY U TPYIAOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYKAIOLIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAaTh OIMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKMBBIC OPTAaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BENIECTB, MOHMMas cMbIci nokazarens [1K;

c(hOpPMHUPOBAHHOCTh YMEHHUM: OCYIIECTBIATh IICJICHANIPABICHHBI TTOMCK
XUMHUYECKON HH(POpMAIIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
JauTepaTypa, cpeAcTBa MmaccoBoi nHpopManmu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJTM3UPOBATh XUMHUUYECKYI0 UHGOPMAIIUIO, IepepadbaThiBaTh €€ U UCMHOJIb30BaATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOI 3a1auei.
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650
Uroro no pazgeny 41

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

bu6nmoreka [JOK
4. AMUHBI. AMUHOKHUCIIOTBI.
12 1 https://m.edsoo.ru/d69df
1 benxn
650
Hroro no paszneny 12

Pa3pnen S. BeicokomMoJieKy aIsIpHbIe COeIMHECHUS




bu6mmoreka [JOK

5. BricokomounekynsipHbie
6 https://m.edsoo.ru/d69df
1 COETUHEHUSI
650
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME




11 KJIACC

Ne KoanuectBo yacos
DJIEeKTPOHHBIE
HaumeHoBaHue
(uudposbie)
Il | pa3jejioB U TeM Konrtpoabnbl | Ilpakruyeckn
Bcero o0pa3oBaTte/ibHbIE
/ NPOrpaMMmel € padoThl e padoThl
pecypcbl
n
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aToma.
[Tepuoauueckuit
3aKOH U bubnnoreka IIOK
1.1 | Ilepuogmueckas 9 https://m.edsoo.ru/2dd57f2
CUCTeMa XMMHYECKHX 4
anemenTtoB /. U.
Menpeneena
CrpoeHue BeniecTsa. bubnmnorexka HOK
1.2 | Mmuoroo0Opasue 11 1 https://m.edsoo.ru/2dd57f2
BEIIECTB 4
bu6mmoteka [IOK
XuMHYECcKue
1.3 19 1 3 https://m.edsoo.ru/2dd5 72
peakiuu 4
Uroro no pazgeny 39
Pazgen 2. Heopranuueckasi Xumusi
bu6nuoreka [IOK
2.1 | Hewmetamisl 31 1 3 https://m.edsoo.ru/2dd57f2

4




bu6nmoreka [IOK

2.2 | Meramisl 23 https://m.edsoo.ru/2dd57£2
4
Hroro no pazgeny 54
Pa3zgen 3. XumMus u ;Ku3HbL
MeTo1pl TTIO3HAHUS B bubmuorexa [JOK
3.1 XUMUN. XUMHUA U 9 https://m.edsoo.ru/2dd5712
KU3Hb 4
Htoro no pazneny 9
OBILIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuecTBO 4acoB
i DJIeKTPOHHbIE
ara
n KouTpoJn IIpakTnuec HUA(PpPOBLbIE
Tema ypoka Bce P P HU3Yy4eH bp
/ HbIe KHe o6pa3zoBaTe/ib
ro us
n padoThbI padoThbI HbIe pecypchl
[Ipeamer u 3HaUCHUE
. bubmnoreka
OpraHUYECKON XMMUH, OK
MIPE/ICTABIICHHUE O 1 I
MHOT000pa3uy OPraHudeCcKux https://m.edsoo.r
PasHit op u/3686¢6f5
COEIMHEHUHN
DJIEKTPOHHOE CTPOEHUE aTOMa
Bubmnoreka
yriepojia (0CHOBHOE U OK
BO30YKIEHHOE COCTOSIHUS). 1 1
BajieHTHEIE BO3MOXKHOCTHU https://m.edsoo.r
u/Oce6fd4c
aToma yriepoja
Xumuueckas CBSI3b B
bubanoreka
OPTraHUYECKUX COCTMHEHUSIX.
HOK
Mexanu3mbl 00pa3zoBaHUs 1
KOBAJIEHTHOH CBSI3U, CIIOCOOBI https://m.edsoo.r
. ’ u/8d39f5¢c8
pasphiBa CBs3EH —




Teopus crpoeHus

Bbubmanoreka

. HOK
OpPraHUYeCKUX COCIUHCHUN A.
M. Bviienosa https://m.edsoo.r
+ DYTIP u/9e595ch8
Bupl n3oMepun: CTpyKTypHas,
bubnuoteka
NPOCTPAHCTBEHHAS.
HOK
OnexTpoHHbIE 3P HEKTH B
MOJICKYJIaX OPTaHUYECKUX hitps://m.edksoo.r
fleKyiax op u/b0e61661
COCIMHEHUI
[Ipencrasnenue o
bubnmnoreka
KJTaCCU(UKALIUN U
HOK
crcTeMaTHyecKast https://m.edsoo.r
HomeHkiarypa (IUPAC) W/ 12ddo1
OpPTraHUYECKUX BEIECTB
bubnmnoreka
Knaccudukanus peakimii B LIOK
OpraHUYeCKON XUMUHU https://m.edsoo.r
u/ba5706aa
bubnmnoreka
Cucremarusanus u 0000LIeHHE LIOK

3HAHUH 110 TEME

https://m.edsoo.r
u/87a37cab




AJIKaHBI: TOMOJIOTUYECKHM P,

Bbubmanoreka
obmras popmyina, HOMEHKIATypa OK
1 U30MEpHs, HIEKTPOHHOE U I
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsco.r
posip P u/25214636
MOJIEKYJT
Bbubmanoreka
dusnyeckue U XUMUYECKHE ]_[OK
CBOMCTBA aJIKAaHOB https://m.edsoo.r
u/3137711c
Bbubianoreka
Haxoxnenue ajnkaHos B
HOK
npupoje. CriocoObl OTydeHUst
CHOHIE A1KAHO https://m.edsoo.r
W IPUMEHEHU KaHOB
p u/259b0a5h
[ukmoankaHbl: o0IIas
(I)OpMYJ'Ia, HOMCHKJIaTypa U Bubnuoteka
M30MepHs, 0COOCHHOCTH LIOK
CTPOEHUS U XUMUIECKUX https://m.edsoo.r
CBOMCTB, CITOCOOBI TIOJIYYCHUS U u/156730d2

IIPUMEHEHHE




Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU

Bubnuoreka
(hopMyJIBI OPraHUYECKOTO OK
BEILIECTBA 10 MACCOBBIM JIOJISIM I
e https://m.edsoo.r
aTOMOB 2JIEMEHTOB, BXOIAIINX B
» BXOIUIM u/bf84d8eb
ero cocras. Cucremarusanus u
0000111eHrEe 3HAHUH 10 TEME
AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina, bubnuorexa
HOMEHKJIaTypa, 3JIEKTPOHHOE U LIOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.r
MosiekyJl. CTpyKTypHas U IuC- u/273b0ale
TPaHC-U30MEPHSI ATKEHOB
bubanoreka
Dusznueckre U XUMHUUECKUE
N HOK
CBOIiCTBa ankeHoB. [IpaBuio
M https://m.edsoo.r
apKOBHUKOBA
p u/21069ced
bubanoreka
CrniocoOsbI oy4eHus u LIOK

IMPUMCECHCHUEC aJIKCHOB

https://m.edsoo.r
u/665dc058




[IpaxTuueckas padora Ne 1 mo

Bubauoreka

" HOK
teMe "llosrydenue 3TuieHa u
. " https://m.edsoo.r
M3yYEHHE €TI0 CBOWCTB
ye u/0941ced8
Pemienue pacy€THbIX 33724 Ha bubnmoreka
ONPEAEIIEHUE MOJIEKYJIIPHOU IHOK
(bopMyIIBI OPraHMYECKOTO https://m.edsoo.r
BeICCTBA u/e9ea9921
AJKaueHbl: CONPsHKEHHBIE,
bubnuorexa
M30JINPOBAHHBIE,
HOK
KYMYJINPOBAHHBIE.
Ocob https://m.edsoo.r
COOEHHOCTH 3JIEKTPOHHOTO
P u/04298¢0a
CTPOEHUS
bubnuorexa
XUMHUYECKUE CBOWCTBA ILHOK
COIIPSKEHHBIX JUECHOB https://m.edsoo.r
u/e561253d
bubnuorexa
Croco0bl nosyyeHus u LIOK

MMPUMCHCHUC AJIKAJNCHOB

https://m.edsoo.r
u/12a81660




AJIKMHBI: TOMOJIOTUYECKUH PsiJI,

Bbubmanoreka
obmras popmyina, OK
HOMEHKJIATypa, JIEKTPOHHOE U I
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsco.r

pocTp ThocHr u/68bbecdc
MOJIEKYJI, (PU3UIECKHE CBOMCTBA
Bubnuoreka
o IHOK
XUMHAYECKHAE CBOMCTBA aJIKUHOB

https://m.edsoo.r

u/234932a93

Bbubianoreka
KauecTBeHHbIE peakiiuy Ha IHOK
TPOMHYIO CBSI3b https://m.edsoo.r

u/7blc48da

bubnuoreka
CnocoObI noTy4YeHus u LIOK
MPUMEHEHHE aJIKNHOB https://m.edsoo.r
u/a6f9alea
. bubnuoreka
Pemenue 3agayu: pacu€rsl o OK
YPaBHEHUIO XUMUYECKOU 1
AL https://m.edsoo.r
peaxt u/5db8e526

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME




ApeHBbI: TOMOJIOTHYECKUH Psifl,

obmras popmyina, bubnunoreka
HOMEHKJIaTypa. IJIEKTPOHHOE U HOK
[IPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.r
MOJIEKYJI OE€H30J1a M TOJIyO0JIa, KX u/a92a7094
buznyeckue cBoiicTa
bubnmnoreka
XUMHUYECKUE CBOMCTBA aPEHOB! HOK
peaKkunu 3aMeLCHUS https://m.edsoo.r
u/ad44alaed
XUMHUYECKUE CBOICTBA aPEHOB: bubamorexa
peaKuuy NPUCOECIUHEHUS, HOK
OKHCIICHHE TOMOJIOTOB OeH30/1a hitps://m.edsoo.T
u/a44alaed
bubnmnoreka
Oco0eHHOCTH XUMHYECKHX LIOK
CBOICTB CTHpOIa https://m.edsoo.r
u/d5018a54
Peurenne pacy€THbIX 3a1a4 HA bubnmnoreka
ONPEAEIIEHUE MOJIEKYJIIPHOU HOK
(bopMyIbI OPraHMYECKOTO https://m.edsoo.r
BEIIIECTBA u/53461a2c
bubnmnoreka
Crnoco06sl oNTy4eHus u LIOK

MMPUMCHCHUC apCHOB

https://m.edsoo.r
u/6£717d09




['eHeTHUeCKast CBSA3b MEXKITY
Ppa3IMuYHbIMU KJIaCCaMU
YTJIEBOAOPOIOB

PacuéTel o ypaBHEHUSIM
XUMUYECKHUX PEaKIIU.
Cucremarusanus 1 00001eHne
3HAHUM I10 TEME

[Ipuponnsiii ra3. IlomyrHbie
HE(TSHBIE Ta3bl

bubmnoreka
KameHHbli1 yroaps U IpoyKThl LIOK
ero nepepadboTKu https://m.edsoo.r
u/69b3398b
Hedts 1 ciocoOw1 eé Bubmiorexa
HOK
nepepadoTku. [Ipumenenue
https://m.edsoo.r
MIPOJIYKTOB TiepepaboTKu HePTH 0/219deT8
['eneTnueckas CBA3b MEXKAY
pa3IMYHBIMU KJIaccaMu
YTJIEBOAOPOIOB
l"anorenonpounsBoaHbIE bubnuoreka
YTJIEBOAOPOIOB: 3JIEKTPOHHOE LIOK
CTpOEHUE; pEaKIUN 3aMEICHU https://m.edsoo.r
rajoresa u/82b4d759




JleWicTBue miemouei Ha
raJjoreHIpOU3BOAHbIE.
BsaumoneiicTBue
JIMTrajIoreHajJKaHoOB ¢ MarHUEM U

IMHKOM

Cucremarusanus 1 00001eHe Bubmiorexa

3HAHUU MO pa3aeny HOK

"V reBosopob” https://m.edsoo.r
u/20e89122
bubnmmoreka

KoHTpoinbHast pabora 1o Teme LIOK

"VYraeBogopobr" https://m.edsoo.r
1u/95¢9¢e298

IIpenenbHble OTHOATOMHBIE

CIIMPTHI: TOMOJIOTHYECKUU pAan, Bubnuoteka

oOmras popmyna, CTpoeHUe HOK

MOJIEKYJI, HU30MEPHS, https://m.edsoo.r

HOMEHKJIaTypa, Kiaccudukamus, u/df04c5cd

buznyeckue cBoiicTa

XHUMHUYECKHE CBOICTBA bubmmorexa

MpeAeNbHBIX OJJHOATOMHBIX HOK

CIIUPTOB https://m.edsoo.r
u/26ee34fe
bubnuoreka

CriocoOsbI oy4eHus u [IOK

NPUMCHCHHUEC OJTHOATOMHBIX https://m.edsoo.r

CIIUPTOB u/484100000000

000




[IpocTeie 3¢hupbl: HOMEHKIIATYpa bubnmnoreka

¥ U30MepUsi, 0COOEHHOCTH LIOK

($U3NIECKUX U XUMUYECKUX https://m.edsoo.r

CBONCTB u/c2¢788b2

MHOroaTroMHbI€ CIIUPTHI: bubnuoreka

STHJICHTJIMKOJIb U TIUIECPHUH, X ]_[OK

(duznyecKue 1 XUMUYECKHE https://m.edsoo.r

CBOMCTBa u/ee4d84aa
bubnuoreka

CrniocoOblI nony4eHus u OK

MIPUMEHEHNE MHOTOATOMHBIX 1

S https://m.edsoo.r

p u/d12e567d
bubnuoreka

DeHOI: CTPOEHUE MOJIEKYJIBI,

. HOK
buznyecKue cBOMCTRA.

TokeHaHOCTH (eHoma https://m.edsoo.r
u/2ce72618
bubnuoreka

o OK

XuMuyeckue cBoiicTBa (heHona I
https://m.edsoo.r
u/037ca5f9
Bubnuoreka

CriocoOsI ToTydeHus 1 LIOK

npuMeHeHue GpeHona

https://m.edsoo.r
u/c77ddf4c




[TpakTuueckast paborta No 2. bubmuotexa
Pemienne skciepuMeHTAIBHBIX IHOK
3aj1a4 1o teme "CraupTel U https://m.edsoo.r
q)eHo JI6I" u/fdOced09
bubnuorexa
CucremaTuzanus 1 06001IeHHEe LIOK
3HAHUU 1O TeMe https://m.edsoo.r
u/1810cb9b
Anbaeruipl ¥ KETOHBI:
AJIEKTPOHHOE CTPOCHHE bubnmnoreka
KapOOHMIIBHOH TPYTIIIEI; LIOK
TOMOJIOTHYECKHE PSJIbI, 00IIIast https://m.edsoo.r
dbopmyna, uzomepus u u/b139beaa
HOMEHKJIaTypa
Anbaeruipl ¥ KETOHBI: bubsmotexa
(du3HYecKre CBONCTBA; pEeaKINu HOK
https://m.edsoo.r
MIPUCOCTUHECHHS W/c887425¢
Peakuuu oxucienus u bubsmotexa
KaueCTBEHHBIC PEAKIIUU HOK
https://m.edsoo.r
aJbJACTU]IOB U KETOHOB W/a393baad
bubnmnoreka
Crioco0OsbI TOTydeHUS HOK

albIETHUI0B U KETOHOB

https://m.edsoo.r
u/520d1c51




OIHOOCHOBHBIE TIPEICITbHBIC Bubimoreka
KapOOHOBBIE KUCIIOTHI, HOK
0COOEHHOCTH CTPOEHUS UX https://m.edsoo.r
MOJIEKYIT u/fecObl113
Bubmnoreka
N3omepus 1 HOMEHKIIaTypa OK
KapOOHOBBIX KHUCIIOT, UX I
b . . https://m.edsoo.r
H3UYECKHE CBOMCTBA
u/700cc87b
. bubnuoreka
XHUMHUUYECKHE CBOIICTBA OK
MPEACIbHBIX OJTHOOCHOBHBIX 1
6 https://m.edsoo.r
KapOOHOBBIX KHCJIOT
p u/40e6e0e9
Oco0EeHHOCTH CBOMCTB Buoauorekxa
MYpPaBbUHOMN KUCIJIOTHI. HOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.r
KHUCIIOT u/bb31be71
OCco0OEHHOCTH CBOMCTB:
HETpeAeNbHBIX U
bubnuoreka
apoMaTHYeCKUX KapOOHOBBIX, OK
TUKapOOHOBBIX, 1
6 https://m.edsoo.r
TUIPOKCUKAPOOHOBEIX KHUCIOT.
AP p u/83a08773
[IpencraBuTeny BeICILIUX
KapOOHOBBIX KHUCIIOT
ITonsiTHE O MPON3BOIHBIX bubnuoreka
KapOOHOBBIX KUCIIOT HOK




https://m.edsoo.r

u/0d162d9d
CriocoObl nostyueHust u bubmmorexa
MPUMEHEHHE KapOOHOBBIX HOK
UCIOT https://m.edsoo.r
u/7¢065¢9d
CrnoxxHble 3(hUpPBI: bubnuorexa
TOMOJIOTUYECKUH P, 001mas LIOK
dbopmyna, uzomepus u https://m.edsoo.r
HOMEHKJIaTypa u/adfffe6d
bubnunoreka
DusnyecKkue ¥ XUMUYECKHE LHOK
cBoOMcCTBa 3(HHUPOB https://m.edsoo.r
u/ad6b94b2
Pemenne pacy€THbIX 3a/1a4: 11O
YPaBHEHHIO XUMUYECKON
peaxkuuy, Ha ONpeeiIeHUue
MOJIEKYJISIPHON (hOpMYJIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3. bubnmnoreka
Peuienne skciepuMeEHTAIBHBIX IIOK
3amay o Teme "KapOoHoBbIE https://m.edsoo.r
KUCIIOTHI. CiioxHBIE dPuphI" u/486671fb




Kupsl: ctpoenue, pusndeckue u

Bbubmanoreka

N HOK
XUMHYECKUE CBOMCTBA
(rupos) https://m.edsoo.r
AP u/al9¢5b98
Oco0eHHOCTH CBOMCTB KUPOB, bubnuoreka
CoAcpKalIUX OCTAaTKH HOK
HETIPEAEIbHBIX JKUPHBIX KUCIIOT. https://m.edsoo.r
JKups! B ipupone u/b0331922
Mpla Kak COJIu BBICIITUX
bubnuorexa
KapOOHOBBIX KHCIIOT, HX
N HOK
Morotee aeiicteue. [lonstue o
CUHTCTHYECKUX MOIOIIUX Bpsfinnedsoo.s
- u/3¢566565
cpenctBax (CMC)
I'eneTrueckas cBsI3b Bubnuoreka
YIJIEBOAOPOIOB U HOK
KHCIIOPOACOAEPIKALIINX https://m.edsoo.r
OpPraHUYECKUX BEILIECTB u/56790c96
Pacuérel no ypaBHEeHUsIM
XUMUYECKHUX PeaKLni
bubnuorexa
Cucremarusanus 1 00001eHne LIOK

3HAHUH 110 TEME

https://m.edsoo.r
u/f8eaf2eb




OO6m1as xapakTepucTuka bubnuorexa
YIIIEBOJIOB M Kiaccuukarms LIOK
YII€BOJIOB (MOHO-, 1U- U https://m.edsoo.r
MOJIMCAXapHU/Ib) u/7a9693al
Monocaxapuabl: puznyeckue bubmorexa
CBOMCTBA U Hax0XJICHUE B HOK
Hpupoe https://m.edsoo.r
u/b4bdda2d
[IpuMeHeHue TIIFKO3bI, €€ bubamorexa
3HAYECHUE B )KU3HEAEATEIbHOCTH HOK
opramusMa https://m.edsoo.r
u/5e61122d
Hucaxapunpl: caxaposa, bubnuorexa
MaJibTO3a M JIaKTO3a. HOK
Haxoxnenue B npupone u https://m.edsoo.r
IIPUMEHEHHE JUCaXapHI0B u/eb0384¢e7
[Tonucaxapuael: cTpoeHue bubnuotexa
MaKpOMOJIEKYJI, (PU3UYECKUE U IHOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.r
MIPUMEHEHUE u/72a04508
bubnuoreka
[TonsTne 06 UCKYCCTBEHHBIX IIOK

BOJIOKHaXx

https://m.edsoo.r
u/6216¢e766




Pewenne pacdyeTHbIX 3a1a4 Ha bubnmnoreka
OIIpeleIeHue A0JIU BbIXOAa HOK
HNPOLYKTa PEaKIuu OT https://m.edsoo.r
TEOPETUYECKHA BO3MOKHOIO u/7fded47ef

bubnuoteka
Cucremaruzanus 1 00001IeHNne IHOK
3HaHUU O pa3zeny https://m.edsoo.r

u/08d4364¢

bubnmnoreka
KonTtponpHast pabora o Teme OK
"Kucnopoacoaepxarniue 1
OpraHUYeCcKue COeAnHEeHHs" hitps://m.edso0.T

P A u/42c6678¢

AMUHBL: KTacCUPUKAIIHS,

bubnmnoreka
CTPOCHHE MOJIEKYII, 001IIast

HOK

dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYECKUe

https://m.edsoo.r

. u/efa7ebeca
CBOMCTBA
bubnuorexa
XHMMHUYECKUE CBOMCTBA IHOK
anu@aTuyecKux aMMHOB https://m.edsoo.r
u/1bc5c£80
bubnuoreka
AHWINH: CTPOEHUE aHUIINHA, 1IOK

0COOEHHOCTU XUMHUYECKUX
CBOWCTB aHUJIMHA

https://m.edsoo.r
u/39cd21f1




CrniocoOblI noy4eHus u

Bbubmanoreka

HOK
MpUMEHEHUEe aTu(aTHIECKUX
AMIHOB https://m.edsoo.r
u/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIATypa Bbubmanoreka
U u3oMepusi, GU3NIeCKue LIOK
cBoiictBa. OTaEIbHBIE https://m.edsoo.r
NPENCTABUTEIN (L-aMAHOKHUCIIOT u/d1773e80
XUMHYECKHE CBOUCTBA
Bbubianoreka
aMUHOKHCIIOT, UX
HOK
OMOJIOTMYECKOE 3HAUYEHUE
a oxucior. C o3 https://m.edsoo.r
MuHOKHUCIOT. CHHTE3 U
u/77df705a
TUIPOJIN3 TIENTUI0B
bubanoreka
benku kak npupoHbie HOK
HOJIMMEPBI; CTPYKTYPbI OEJIKOB https://m.edsoo.r
u/429e¢9899
bubanoreka
o OK
XHUMHUUECKHE CBOIICTBA OEIKOB 1
https://m.edsoo.r
u/6237306d
A3zoTcoaepkaiue
Bubmnoreka
TETEPOLUKITNIECKUE
HOK
coenuHenus. HykinenHoBbie
KHUCJIOTBI: COCTaB, CTPOCHUE U hutps://m.cdsoo.o
: - CTP w/521d1431

Ouosorunueckas POJib




ITpakTuueckas padota Ne 4.

Bubmnnoreka
Pemienne skciepuMEeHTAIBHBIX OK
3a/1a4 110 TEME I
" AsoTcosiepIKalie https://m.edsoo.r
" u/8e3c02d1
OpraHUYECKUE COCAMHEHUS
[IpakTuueckas padora Ne 5. bubnmnoreka
Pemenue 3KCHECPUMCHTAIbHBIX ]_[OK
3a7a4 o teMe "Pacrio3HaBanune https://m.edsoo.r
OpPTraHUYECKUX COCTUHEHUI" u/bde3fdf6
bubnuoreka
KonTtponpHast pabora o Teme OK
"AzoTcoaepkaiue 1
O ——" https://m.edsoo.r
TaHAYECKU TIMHEHUS
p u/ce561bc7
OCHOBHBIE ITOHITUSA XUMUHU Bt
HOIMoTeKa
BBICOKOMOJIEKYJISIPHBIX OK
COE€IUHEHUH B METObI NX 1
https://m.edsoo.r
CHHTE3a —II0JIMMEPHU3alus U
przat u/7aa63ebd
MMOJIMKOHIEH AL
bubnunoreka
IIimactmaccel. YTuianzamnusa u LIOK

nepepadoTKa MiIacTuKa

https://m.edsoo.r
u/82242¢0f




. bubnmnoreka
DJracToMepbl: HaTypaJIbHbIN
) CUHTETUYECKHUE KayUyKHU. 1 HOK
9 Pesuia https://m.edsoo.r
u/246103ec
] Bouiokna: HarypanbHbIe, bubnuorexa
0 UCKYCCTBECHHBIE, | HOK
0 cuHteTnyeckue. [lTonumepst https://m.edsoo.r
CIICIMAILHOTO Ha3HAYCHUS u/5963a601
| [IpakTuueckas padora Ne 6. bubnmnoreka
0 Pemenne skcniepuMeHTalIbHbBIX 1 LHOK
1 3a1a4 o teme ""Pacrno3naBanue https://m.edsoo.r
IIaCTMAacC U BOJIOKOH" u/3aebd77a
| O06o0011eHEe U cUCTeMaTH3aIHs bubmmoteka
0 W3y4YCHHOI'0 MaTepuaa 1o TeMe 1 IHOK
) "BBICOKOMOJIEKYIISIPHBIE https://m.edsoo.r
coequHEHUA" u/6a22ble8
OBIIEE KOJIMYECTBO YACOB 102
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11 KJIACC

N KosnuecTBo yacos
Jara DJIeKTPOHHbIE
n oa ypoka Boe Kontpoasn | Ilpakrnue 3yue uudposbie
/ Hble CKHe oGpa3zoBareib
ro HHUA
I padoThbI padoThbI HBbIE pecypcsl
bubnmnoreka
Atom. CocTaB aTOMHBIX SZIED. | IHOK
XHUMHU4YECKUH 1eMeHT. M30Tombl https://m.edsoo.r
u/59cl12ee
bubnmnoreka
CTpoeHue 3JIEKTPOHHBIX 000109€eK | LIOK
aTOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.r
u/b4dofffa
bubnmnoreka
Knaccuduxkanus XuMu4eckux 1 IHOK
3JIEMEHTOB (s-, p-, d-, f-3emMeHThI) https://m.edsoo.r
u/61294af9
bubnmnoreka
Pacnipenenenue 31€KTpOHOB 110 1 IHOK
aTOMHBIM OpOUTaISIM https://m.edsoo.r
u/f51750fe
bubnuoreka
DJeKTpOHHBIE KOH(PUTypaluu
aTOMOB JIEMEHTOB B OCHOBHOM U 1 HOK

BO30YXIEHHOM COCTOSTHUHT

https://m.edsoo.r
u/8149e846




Bbubanoreka

DNeKTpOHHBIC KOHPUTYpaIUn LHOK
HMOHOB. DJIEKTPOOTPUIIATEILHOCTD https://m.edsoo.r
u/a0764b24
[Tepuonuueckuii 3aKOH U
bubnuoreka
Ilepuonnueckas cucrema
HOK
XUMHUYECKUX dieMeHToR /1. M.
iy — https://m.edsoo.r
HeJIeeBa, CBSI3b BPEMEHHOM
hit 1 s 1Y u/16957¢01
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
. bubnuoreka
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
HOK
00pa3yeMbIX HMH MTPOCTBIX U
10 _— o N https://m.edsoo.r
JI0KHBIX B TB II0 I'PYIIIaM U
t pyH u/f8468927
rnepuojiam
bubnuoreka
Cucremaru3zanus u 00001eHEe LIOK
3HAHUH 110 TEME https://m.edsoo.r
u/8fad2942
Bunn XuMu4ecKkou CBSI3H.
bubnuoreka
MexaHu3mbl 00pa3oBaHUs OK
KOBAJIEHTHOU CBsI3U. BonopoaHas 1
M https://m.edsoo.r
CBSI3b. MEeXMOJIEKYISIpHBIE
7 Yip u/5a8072af
B3aMMOACHCTBUS
BaneHTHOCTE U BaJIeHTHBIE bubnunoreka
BO3MOKHOCTH aToMOB. CBS3b IIOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C https://m.edsoo.r
u/3d2ca093

HUX TCOMCTPUUICCKHUM CTPOCHHUEM




[IpencraBneHuss 0 KOMIUIEKCHBIX

Bbubmanoreka

HOK
COCITMHEHUIX: COCTAaB U
https://m.edsoo.r
HOMEHKJIaTypa
P u/8c66b12a
BemiecTBa MoJIeKyIJISIPHOTO U Bubnuoreka
HEMOJIEKYJISIPHOTO CTpoeHUs. THrbl [HOK
KPUCTAJUIMYECKUX PELIETOK U https://m.edsoo.r
CBOMCTBA BEILIECTB u/e167635b
bubnuoreka
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX. 110K
[IpencraBienue 0 KOJUIOUIHBIX
https://m.edsoo.r
acTBoOpax
pacTeop u/da2c70e4
bubmanoreka
HctruHHBIE pacTBOPHI: HACKIILICHHbBIE 110K
1 HEHACBIIIEHHbIE, PACTBOPUMOCTD.
K https://m.edsoo.r
ACTAIOTUAPATEI
P P w/e9ccddsd
bubmanoreka
CriocoObl BBIpaKEHUS LIOK
KOHIIEHTpaILlii pacCTBOPOB https://m.edsoo.r
u/328e653a
Pemenne 3a5may ¢ HCIIOJIE30BaHUEM bubnunoreka
MOHATHH "MaccoBas JOJII IHOK
acTBOPEHHOIO BelecTna" https://m.edsoo.r
p p )
"MossipHast KOHUEHTpaus'" u/785e0ab4




Bbubanoreka

Knaccudukanms 1 HOMEHKIaTypa LHOK

HEOPraHUYeCKUX BELLIECTB https://m.edsoo.r
u/bf9e108d
bubnmnoreka

Cucrtemaru3zanus u o0o01eHne IHOK

3HaHUH MO TeMe https://m.edsoo.r
u/8d2c6ala

Kontponbnas paboTa mo temam

"Crpoenue atoma. [lepuoanueckuii bubnmnoreka

3aKkoH U [lepuonnyeckas cucrema HOK

XUMHUYECKUX dieMeHToR /I, M. https://m.edsoo.r

Mengaeneena", "CTpoeHue BEIIECTBA. u/70a60aad

MHoroob6pa3ue BemiecTs"

Knaccugukanus Xxummuaeckux

peaklil B HEOPraHUYECKON U bubnuoteka

OpraHUYEeCKO XUMUU. 3aKOH IHOK

COXpaHEHUsI MAaCCHI BEILIECTB; 3aKOH https://m.edsoo.r

COXPaHEHUs U IIPEBPALIEHUS u/6335cdd2

SHEPTUU NMPU XUMUYECKUX PEaAKLUAX

TemnnoBbie 3G HEKTh XUMUYECKUX EP(I;S;HOTGM

peakuuii. Tepmoxummyeckne
YpaBHEHUSA

https://m.edsoo.r
u/d1db86da




Brrunciienus 1o ypaBHEHUSIM
XMMHYECKUX PEAKIU U
TEPMOXUMHYECKUM YPABHEHUSIM

bubnuoreka
HOK
https://m.edsoo.r
u/87b13954

CKOpOCTh XMMHUYECKOU peakinu, e
3aBHUCHMOCTH OT Pa3JIMYHBIX
¢dakropoB. Katanus u karaauzaTopsl

I'omorennsie u TCTCPOTCHHLBIC
pCaKuu

[IpakTuueckas padbora Ne 1 mo teme
"Bnusiaue pa3nu4HbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKON peakiuun"

bubmnunoreka
HOK
https://m.edsoo.r
u/1facaldl

OO6patuMeble 1 HeOOpaTUMBbIE
peakiuu. XMMUYeCKoe paBHOBECHE

bubmnoreka
[HOK
https://m.edsoo.r
u/309529b

[IpakTuueckas padbora Ne 2 o teme
"BrusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHUECKOT0
paBHOBecHS"

bubnuoreka
HOK
https://m.edsoo.r
u/3bf34el7

DNEeKTPOMTHYECKAs TUCCOIUAIIHS.
CunbHbIC U cradble YEKTPOIUTHIL.
CreneHp IHCCOLUAIIHA

bubmnunoreka
IIOK
https://m.edsoo.r
u/5£766bdf




Nonnoe npoussenenue Boasl. Cpena
BOJHBIX PacTBOPOB. Bonopoausii
nokazatens (pH) pactBopa

bubnuoreka
HOK
https://m.edsoo.r
u/3966¢a89

I'mpaposnus cosneit. Peakuuu,
MIPOTEKAIOIIKE B PACTBOPAX
ANEKTPOJIUTOB

bubmnoreka
HOK
https://m.edsoo.r
u/09d5a9%bd

[IpakTuueckas padbora Ne 3 o Teme
"XUMHYEeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"

bubmnnoreka
HOK
https://m.edsoo.r
u/2e3daeb0

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
pPCaKInu. Bakueiinme okucIMTEIIHN 1
BOCCTaAaHOBHTCIIN

bubmnoreka
IHOK
https://m.edsoo.r
u/56226060

Meto 3J1eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

bubnuoreka
HOK
https://m.edsoo.r
u/fb691387

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

bubnuoreka
HOK
https://m.edsoo.r
u/93tb97d2

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

bubnuoreka
HOK
https://m.edsoo.r
u/5a859d16




Bbubanoreka

LHOK
Pemenue 3aga4 pa3nuyHbIX TUIIOB
https://m.edsoo.r
u/5afa265d
bubnuoreka
Cucremaruzanys 1 00001eHe
> " HOK
3HAHUH 110 TeMe "XHUMHYECKHE
caru” https://m.edsoo.r
peart u/c161eb85
bubnuoreka
KontponbHas paboTa 1o teme LIOK
"Xumuueckue peakiuu" https://m.edsoo.r
u/a8a0a930
ITomoxxeHrEe HEMETAIIOB B
IIepnonnueckoii cucreme bubnmnoreka
XUMHYECKUX deMeHToB J[. U. HOK
Menneneesa 1 0COOEHHOCTH https://m.edsoo.r
CTpoeHUs X aroMoB. Du3nyeckue u/8ca2dcad
CBOMCTBa HEMETAJIJIOB
bubnuoreka
ANOTponus HEMETaIOB (Ha OK
puMepe KUciaoposa, cepsl, hocdopa 1
epora) https://m.edsoo.r
" yTII
yriepon wef92c91c
bubnuoreka
Bogopon: nonyuenue, pusndeckue u LIOK
XMMHYECKHE CBOMCTBA. ['uapuabl https://m.edsoo.r
u/0aa8f613
bubnunoreka
["asiorensl: HAX0X/IEHUE B IPUPOJIE,
HOK

CITIOCOOBI MOJIy4YCHU, (1)I/I3I/I‘-IGCKI/IC n
XHUMHUYECKHE CBOMCTBA

https://m.edsoo.r
u/4e223795




l"anorenoBonopoabl. Baxkneiue

Bbubanoreka

OK
KHCJIOPOJICOACPKAIINE COCTUHEHUS 1
CAULOLCHOR https://m.edsoo.r
u/6b3255e6
JlaGopaTopHbI€ ¥ IPOMBIIIICHHBIS bubnmoreka
CTIIOCOOBI TIOTYYCHHS TAIOTCHOB. LIOK
IIpuMeHeHue rajnoreHoB 1 ux https://m.edsoo.r
COCIMHCHUH u/6971aca4
bubnuortexa
[IpakTuueckas padorta Ne 4. OK
Pemrenue skcnepuMeHTaNIbHBIX 3a7a4 1
110 Tene "Tanorerss" https://m.edsoo.r
u/8b26fecd
Kucnopon: naboparopHusie u
bubnuortexa
MIPOMBIIIIJIEHHBIE CTIOCOOBI
HOK
noJyiydeHus, Gpuznueckue u
. https://m.edsoo.r
XuMu4eckue cBoricta. O30H.
u/c8abc36a
[IpuMeHeHne Kucnopoa u 030Ha
bubnmnoreka
OK
Oxkcubl ¥ IEPOKCUIBI 1
https://m.edsoo.r
u/5¢8816a0
bubnuorexa
HOK

Pemenue 3amau Pa3JINIHbIX TUIIOB

https://m.edsoo.r
u/2b6d8b4b




Cepa: HaxOKJIeHUE B PUPOJIE,

Bbubanoreka

LHOK
CIocoOBI MoJydeHus, pu3nyeckue u
XAMHYECKHE CBOMCTBA hutps://m.cdsoo.c
u/46afael6
bubnuoreka
OK
CepoBoaopo1, CyIb(PuIbI I
P P yaed https://m.edsoo.r
u/7¢875999
bubnuoreka
Kucnopoaconep:xaiue coesMHEeHNs OK
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI H
KUCIOTAL https://m.edsoo.r
u/8cfa2548
bubnuoreka
[IpakTuueckas padora Ne 5. OK
Pemrenue skciepuMeHTABHBIX 33124 H
o teme "Cepa u eé coeqnueHus" hitps://in.cdsoo.r
p A u/0afb0Se4
A30T: HaAX0X/IEHHE B IPUPOJIE, Bubmmorexa
CHOoCcOObI MOMy4YeHUs, PU3NIECKUE U LIOK
XHMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.r
HUTPHUJIBI u/badd2255
bubnuoreka
Kucnopoaconepxamme coeguHeHHUS
o HOK
azora. OcoOEHHOCTH CBOMCTB
A3OTHOMN KOO https://m.edsoo.r
THOM KHUCJIOTHI
u/e2965afe
Bubnuoreka
[Ipumenenue azoTa u ero HOK

coeuHEeHU. A30THbIE y100peHus

https://m.edsoo.r
u/129f5059




docdop: HaAXOXKICHUE B PUPOJIC, bubnmoreka
CHOCOOBI TOMy4YeHUS, PU3NICCKUE U LIOK
XUMHYECKHe cBOMcTBa. Docduabl u https://m.edsoo.r
bochun u/9a6bb43ec
Oxcunpl pocdopa, brbmmorexa
dhochopcoaepxkamue kKucaoTel. Conun HOK
(OCHOPHOI KHCTOTEL https://m.edsoo.r
u/c7a2d429
[Mpumenenue dhocdopa u ero bubmorexa
coequHeHuil. ocopHbie HOK
ynoBpeHus https://m.edsoo.r
u/a218070a
IIpakTuueckas padora Ne 6. bubnmnoreka
Pemrenue skcnepuMeHTaNbHBIX 3a7a4 I[HOK
o Teme "A3ot u pochop u ux https://m.edsoo.r
coequHeHHs" u/8175ac3f
Yraepoa: HaXOXKJIEHHUE B IPUPOJIE, bubnuorexa
JIIOTPONHbBIE MO (DUKALINY; HOK
¢buznyeckue 1 XUMHUYECKUE https://m.edsoo.r
CBOICTBA, IPUMEHEHUE u/leb191f9e
Oxcun yranepona(Il), oxcun bubsmotexa
yraepona(IV), yronbHas Kuciora u HOK
e Co https://m.edsoo.r
u/dbaS8adf
bubnmnoreka
Pemrenne 3ama4 pa3nuyHbIX TUIIOB HOK

https://m.edsoo.r




u/6029b609

. bubnuoreka
Kpemuuii: HaxoXaeHue B IpUpPOJE, OK
CTIOCOOBI OTYYEHUs, PU3NIECKUE U H
XMMHYECKHE CBOMCTBA hutps://m.edsoo.r
u/143558ab
bubnmoreka
Oxcun kpemuusi(I1V), kpemuueBas [HOK
KHUCJIOTA, CUJIUKATHI https://m.edsoo.r
u/3170e7bl
bubnuortexa
[IpuMeHeHne KpeMHUS U €T0 HOK
o https://m.edsoo.r
coenuHenunil. CTekso, ero
MOJIyYeHHUE, BUAbI CTEKIIA w3djedacl
ya » BUIL https://m.edsoo.r
u/5823cefb
bubnuorexa
P HOK
eIICHHE 3a71a4 Pa3JINYHBIX TUIIOB
https://m.edsoo.r
u/b624£801
bubnuorexa
Cucremaruzanus u 0000IeHe LIOK
3HaHui o teme "Hemeramibr" https://m.edsoo.r
u/6e864db5
bubnuoteka
KonrtponsHas pabora no teme HOK

"Hemetamasr"

https://m.edsoo.r
u/d0484c76




Bbubanoreka

AHanu3 pe3yabTaToB KOHTPOJIbHON LIOK

paboThI, KOPPEKITUS OMHNOOK https://m.edsoo.r
u/2b7e9510

[TonoxxeHne MeTasioB B

Ilepunonnueckoii cucreme bubnmnoreka

XUMHUYECKUX DJIEMEHTOB. HOK

Oco0eHHOCTH CTPOCHHUS https://m.edsoo.r

ANEKTPOHHBIX 000JI0YEK aTOMOB u/9839c16¢

METaJJIOB

OO6mue puznueckre CBOMCTBA Bubmiorexa

MertasuioB. [IpuMeHeHne MeTanioB B HOK

GbITy 1 TexHHKe https://m.edsoo.r
u/51dac9d3
bubnuortexa

CmnaBsl MetasuioB. Koppo3us LIOK

METAJUIOB https://m.edsoo.r
u/42b872e3
bubnuorexa

Pemrenue 3aiay pa3nuyHbIX TUIIOB HOK
https://m.edsoo.r
u/e3de37b6

DNEeKTPOXUMUYECKUN P bubmorexa
HOK

HanpspkeHui Metamo. Oomue
CIOCOOBI OJTYYECHHUSI METAJIIOB

https://m.edsoo.r
u/94eb377a




OO61as xapakTepucTUKa METaJIOB
IA-rpynmns [Teproanueckoi

bubnuoreka
CHCTEMBI XHUMHYECKHUX 3JIEMEHTOB. OK
Harpuii u xanuii: nosydyeHue, 1
o o cCKILe https://m.edsoo.r
W3WYECKHUE U XUMHYCSCKH
N u/el2c26b3
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEIISCTB ¥ UX COCTMHECHUH
OO6m1as XxapakTepruCcTHKa METAIIJIOB
[TA-rpynnst [lepuoanueckoit
bubmnoreka
CHCTEMBI XHMHYECKHUX 3JIEMEHTOB.
. o IHOK
Maruuii ¥ KaJIbLIUK: MTOJTy4YEHHUE,
‘b https://m.edsoo.r
W3WYCCKHUC U XUMHYICCKHC
. u/7¢3e49c0
CBOWCTBA, IPUMEHEHUE MTPOCTHIX
BEMISCTB ¥ UX COSTMHECHUH
bubmnorexa
JKé&cTKoCTh BOIBI M CIIOCOOBI €€ LIOK
YCTpaHEHUS https://m.edsoo.r
u/c74bfae9
. bubnmoreka
ATIOMUHUI: TIOJTy4YEHHE, OK
¢busznyecKkrue 1 XUMUYEeCKHe 1
. https://m.edsoo.r
CBOMCTBa, IPUMEHEHHUE
> 1P w/0e79b266
AmdorepHbIe CBOWMCTBA OKCHA U bubnmnorexa
THAPOKCHAA aTIOMHUHMUA, HOK
TUAPOKCOKOMILJIEKCHI aIFOMUHUSA, UX https://m.edsoo.r
u/5d12d318

IIPUMEHEHHE




Pemenue 3aaa4 pa3jInuYHbIX TUIIOB

[IpakTuueckas padorta Ne 7. bubnuoteka
Pemenue skcnepuMeHTaIbHBIX 33724 HOK
1o Teme "MeTasuibl IJIaBHBIX https://m.edsoo.r
noarpymm"” u/27a4af43
OO6m1as XxapakTepruCcTUKa METAIIJIOB bubnmoreka
no6ounbix noarpynn (b-rpymm) HOK
[Tepuonuueckoit cuCTEMBI https://m.edsoo.r
XUMHYECKHUX DJIEMEHTOB u/610d7431
dusznuecknue 1 XUMHUIECKHE bubmmotexa
CBOICTBA XpOMa U €ro COCIMHEHUH, huttopi//m.edsoo.r
WX IPUMEHEHUE /991 1bef3
Baxwneriume coenHeHUs Maprasiia. brbmmorexa
IIepmaHranar xanus, ero LOK

. https://m.edsoo.r
OKHCITUTEIHHBIE CBOMCTBA 1/039d69c8
OU3NYECKUE U XUMUYECKUE bubnmnoreka
CBOMCTBA XKeJe3a U €r0 COCAUHEHU. HOK
ITonyyenue u npUMEHEHUE CIUIABOB https://m.edsoo.r
Kenesa u/1b7£8741
dusznyuecKrue 1 XUMHUECKHE EP(I;JSHOTGM

CBOMCTBA M€Y U €€ COSANMHECHUM, UX
MIPUMEHEHNE

https://m.edsoo.r
u/2bc0f954




DOU3NYECKUE U XUMUUYECKHUE bubnuoreka
CBOMCTBA LIMHKA U €r0 COECAMHEHUH, IHOK
X IPUMEHEHHE. https://m.edsoo.r
' apOKCOKOMILIEKCHI IMHKA u/blf2beal
[TpakTuyeckas padora Ne 8. bubnmnoreka
Pemrenne skciepuMEHTANIBHBIX 3a7a4 HOK
1o TeMe "MeTalibl TOOOYHBIX https://m.edsoo.r
noarpym" u/abe352ea
bubnuoreka
Pemenue 3aga4 pa3nu4yHbIX TUIIOB HOK
https://m.edsoo.r
u/a8b83d83
O00011IeHIE U CUCTEMATU3AIUS Bubmiorexa
M3yYEHHOI'0 MaTepHalia 1o Teme HOK
"Meraus" https://m.edsoo.r
u/e91fe975
bubnuorexa
KonrtponbHas pabora no Teme HOK
"Merams!" https://m.edsoo.r
u/83f63ea3
bubnuorexa
AHanu3 pe3yabTaToB KOHTPOJIBHON HOK

paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.r
u/9ebff2fd




Ponb xumun B o0ecrieueHUN bubnmnoreka
YCTOMYHMBOI'O Pa3BUTHUSA HOK
yenoBeyecTBa. [loHsATHE O HAyYHBIX https://m.edsoo.r
METOJaX HMCCJICI0BAHMS BEIICCTB u/080fe1f0
Hay4nble IpuHIKIIBEI OpraHU3auu bubnmnoreka
XUMHYECKOTO ITPOU3BOJICTBA. HOK
[TpombIIeHHBIE CITOCOOBI https://m.edsoo.r
HOJIyYEHUS BKHENIIIHNX BEIIECTB u/2e45a44f
bubnmnoreka
XHUMUYECKOE 3arpsi3HEHUE 110K
OKPY’KaIOIEH CPebl U €ro
26 P https://m.edsoo.r
IIOCJIEICTBHS
g WL 1bfs1
bubnmnoreka
XuMUs U 30pOBbE YEIOBEKA. HOK
JlexapcTBEHHBIE CpEICTBA https://m.edsoo.r
u/a0552721
bubnmnoreka
Xumus muiy. Ponb xumuu B OK
o0ecrieueHny NUIIEeBON 1
6 https://m.edsoo.r
€30I1aCHOCTH
u/1f7b5bd2
bubnuoreka
KocMmeTrnueckue u napdroMmepHbie HOK

cpeacTBa. beiToBas xumMus

https://m.edsoo.r
u/da42d5a9




Bbubmanoreka

1 XUMUS B CTPOUTENHCTBE.
. LHOK
0 Baxueriiye cTpouTenbHbIC U 1
0 o . https://m.edsoo.r
KOHCTPYKIITMOHHBIE MaTepHAIIbI /61669003
o Bbubanoreka
1 XHUMHSA B CEIILCKOM XO3SICTBE.
LHOK
0 Opranunyeckue 1 MUHEPAJIbHbIE 1
1 6ne https://m.edsoo.r
yAooper u/fd39587d
1 Bubianoreka
0 Cucremaruzanusa 1 00001IeHne 1 LIOK
) 3HAHUHU 110 TEME https://m.edsoo.r
u/db979¢70
OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME 102







IPOBEPSIEMBIE HA EI'D 110 XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
nposepse
MOI'0
TpeOoBaH
usl

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero o01ero od0pa3oBaHus

BJ'Ia,ZleHI/IC CHCTEMOM XMMHUYECCKHX 3HaHPII>i, KOTOpas BKIKOYACT:

1.1

OCHOBOIIOJIATralOIINE MOHATUS (XUMUYECKUN AJIEMEHT, aTOM, U30TOIIbI, SJIEKTPOHHAS
o0oylouka artoma, S-, p-, d-dTIEKTPOHHBIE OpPOMTATM AaTOMOB, OCHOBHOE U
BO30YKIEHHOE COCTOSTHUE aToma, WOH, MOJIeKYIa, BaJICHTHOCT,
ANIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b (G- U T-CBS3b,
KpaTHbIC CBS3M), THOpHIM3AlUSg aTOMHBIX OpOuTasiel, KpUcTauInuecKas pemeéTka,
MOJIb, MOJIIpHAs Macca, MOJISIPHBIM O0BEM, MOJISIpHAS KOHIEHTPAIUs, PacTBOPHI
(MCTUHHBIC, IUCIEPCHBIE CHUCTEMBI), KPHUCTAJIOTUIPAThI, YIJIEPOJHBIA CKEJIET,
(GyHKIIMOHANBHAS TPYIIA, pajdKan, HU30MEpbl, CTPYKTypHas (opmyra, H30MepHs
(ctpykTypHasi, reoMmerpuueckas (I[UC-, TPAHCHU3OMEPHSs), TOMOJIOTHYECKUU Ppsi,
TOMOJIOTH,  YIIEBOAOPOABI, KHUCIOPOA- M  a30TCOJAEpKalllhe  COEIUHEHHS,
OMOJIOTMYeCKH aKTUBHBIE BellecTBa (YIJIeBOIbI, KUPBI, OCIKH), MOHOMED, MOJTHMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBbIE COEAMHEHHUS, KPEKHUHT, pU(OPMHUHT,
TUMBI  XUMHYECKHX peakuuid (OKHCIUTENbHO-BOCCTAHOBUTENBHBIE, JK30- H
SHJO0TEPMUUYECKHE, PEAKIIUU HOHHOTO OOMEHA, TOMO- U TeTEPOTeHHBIE, OOPaTHUMBIE U
HEOOpaTUMbIE), PACTBOP, DIEKTPOJHTHI, HEIIEKTPOJIUTHI, IIEKTPOTUTHUECKAS
JUccoLUaNusl, CTeNeHb JUCCOLMAIMU, OKUCIUTEIb, BOCCTAHOBUTEND, JIEKTPOJIU3,
CKOPOCTh XUMUUYECKOU PEAKIIUU, XUMUIECKOE PABHOBECHE)

1.2

TEOpUU U 3aKOHBI (TEOpPHS] XMMHMUYECKOTO CTPOEHHUS OpraHMYecKux BemecTB A.M.
Bytneposa, Teopus anekTpoauTuueckoi nuccounanuu, [lepuoandecknii 3akon JI.1.
MeHpeneeBa, 3aKOH COXPAHEHHUSI MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM SI3bIK
XMMHH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIINE B OCHOBE TOHUMAHUS ITPUUMHHOCTH
U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM, COBPEMEHHBIE IPEICTABICHUS O CTPOCHUHU
BEILIECTBA HA ATOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX




NpCACTABJICHUA O MCXaHHU3MaX XUMHUYCCKUX peaKHHﬁ, TCPMOANHAMHUYCCKUX U

1.3 KMHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKaHUs, O XMMHYECKOM pPaBHOBECUH,
JUCTIEPCHBIX CUCTEMax
(dakToNoruuecKue CBEJIEHUsI O CBOICTBaX, COCTaBe, MOJIYYEHHH U O€3011acHOM
1.4 UCIOJIb30BAHUN BKHEHIIMX HEOPraHMYECKHX U OPraHWYeCKUX BEIIECTB B OBITY U
MIPAKTUYECKON JACSITEIbHOCTH YeTIOBEeKa
L5 oOmiye HayyHble MPUHLMUIBI XHUMHYECKOTO TMPOM3BOACTBA (Ha  mIpHUMeEpe
' MIPOU3BOJICTBA CEPHOM KUCIOTHI, aMMHaKa, METaHOJIa, IepepadOTKU HEPTH)
2 CdhopmMupoBaHHOCTH YMEHHIA BBISBIISTh:
XapaKTepHbIC TPU3HAKK W B3aUMOCBSI3b HM3YYCHHBIX IMOHITHHA, TNPUMEHITH
2.1 COOTBETCTBYIOIIHME MOHSATUS MIPU ONMUCAHUN CTPOEHUS M CBOMCTB HEOPTraHUYECKUX U
OpPraHHYECKUX BEIIECTB U MX MPEBPAICHHMA
B3aMMOCBSI3b XMMUYECKUX 3HAHMM C TOHATUSAMU U TPEICTABICHUSMU APYTUX
2.2 npeaIMeToB st 0ojee OCO3HAHHOTO TMOHMMAHUA U OOBSCHEHUS CYIIHOCTH
MaTepUaIbHOTO EIUHCTBA MUPA
3 ChopmMupoBaHHOCTH YMEHHUSI UCIIOJIB30BATD:
HaWMEHOBAHUS XUMHYECKUX COSTMHEHUN MEXIYHAPOIHOTO COI03a TEOPETUUECKON 1
3.1 MPUKJIAHON XUMHH W TPUBHAJIbHBIC HAa3BaHUS BEIIECTB, OTHOCSIIUXCA K
M3y4YEHHBIM KJIacCaM OPTraHUYECKUX U HEOPTaHUYECKUX COCTUHECHUN
XUMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBieHHs] (OpMyNl HEOPraHMYECKUX BEIIECTB,
3.2 MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX)
(hopMyIl OpraHNYECKHUX BEIIECTB
4 CdopmupoBaHHOCTH YMEHUS KIIACCUPUITUPOBATE:
41 HEOPTaHUYECKHEe BEIIECTBA, CAMOCTOSTEIILHO BBIOMPATh OCHOBAHMUS M KPUTEPUU IS
' KJaccu(UKaImy N3y4aeMbIX XHMIYECKIX 0ObEKTOB
49 OpPraHMYeCKHUEe BEIIECTBA, CAMOCTOATENFHO BBHIOMPATh OCHOBAHUS U KPUTEPUH ISt
' KJIacCU(PHKAIIMU N3YUaeMbIX XUMHYECKAX O0HEKTOB
M0 Pa3NMYHBIM TPHU3HAKAM (YUCITYy U COCTaBy PEarupyIONIMX BELIECTB, TEIIOBOMY
4.3 s dexTy peaxiu, W3MEHEHHMIO CTETeHeW OKHCIICHUS DJIEMEHTOB, OOpaTMMOCTH

PEaKIH, yJacTHIO KaTaln3aTopa)




ChopmupoBaHHOCTE YMEHUSI XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHHE aToOMOB (B
OCHOBHOM M BO30YXXIEHHOM COCTOSIHUM) M MOHOB XMMHUYECKHX 3JIeMeHTOB 1 — 4
nepuosioB Ilepmoanueckord cucrtembl J[.M. MeHneneeBa W HMX BaJICHTHBIC
BO3MOXKHOCTH, HCIOJIB3ysl TOHATHS  §-, p-, d-DJIEKTPOHHBIE  OpOHUTAIH,
SHEPTeTUYECKUE YPOBHU

ChopmupoBaHHOCTh YMEHUS OOBIACHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU COEIMHEHU 110 epUoAaM U TpyIinaM

ChopMHUpOBaHHOCTh yMEHHUS COCTaBJISATh YPAaBHEHHS] XUMHYECKHX peakUuid u
PacKpbIBaTh UX CYIIHOCTb:

7.1

OKHUCIHNTCIIbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMoCpCaACTBOM COCTaBJICHU
AJIEKTPOHHOIO OajlaHca 3TUX peakuuit

7.2

YpaBHEHHUS pEaKIUi pa3Iu4YHBIX THUIIOB;, TOJHBIE M COKpalIEHHBIC YpaBHEHUS
peakuuii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSA, IPU KOTOPBIX 3TH PEAKIUU UIYT IO
KOHIIa

7.3

peakuuid  TUApONM3a, — peakUuMid  KOMIUIeKcooOpa3oBaHusl  (HA  mpuUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

Ha KOHKPETHBIX IpHUMeEpax XapakTep 3aBUCHUMOCTH PEAKIMOHHON CHOCOOHOCTH
OpPraHUYECKUX COEIMHEHUH OT KPaTHOCTM M TUIA KOBAJEHTHOW CBs3U (G- U T-
CBSI3U), B3aUMHOI'O BJIMSHHUSA aTOMOB U TPYIIl aTOMOB B MOJIEKYJlax, a TaKXe OT
0cOoOEHHOCTEH peann3alyy pa3InyHbIX MEXaHU3MOB POTEKAHUS PeaKLUit

8.2

XapaKTepHbIe XUMUYECKUE CBOMCTBA BEILECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMM U 3aIUCIMH YPABHEHUH XUMUYECKUX PEaKIIUN

CpopMUpPOBAaHHOCTh YMEHHUS XapaKTepU30BaTh COCTAaB M Ba)KHEWIIIME CBOMCTBA
BEILIECTB, MPUHAICKAIUX K ONPENENEHHBIM KjaccaM W TpyNIaM COEAUHEHUM
(mpocThie BemecTBa, OKCHJIbI, THIPOKCHUBI, COJIU; YIIIEBOJOPOIbI, TPOCThIE dUPHI,
CHUPTHI, (DEHOIBI, ANbIETHIbI, KETOHBI, KapOOHOBBIE KHUCIOTHI, CIOXKHBIE A(DUPHL,
KHUPBI, YTTIEBOIbI, AMUHBI, AMUHOKHUCIIOTHI, OSITKU)

10

ChopmupoBaHHOCTh YMEHHMSI MPOBOJIUTH PAacUETHl MO XUMHYECKUM (Qopmysiam H
YpaBHEHUSIM XUMHYECKHUX PEAKIMH ¢ UCTIOIb30BaHUEM (PU3NYECKUX BEITMUMH:




10.1

Maccel (00BEMa, KOMMYECTBAa BEIIECTBA) MPOIYKTa pEaKIUU, €CIA OJHO W3
HWCXOJHBIX BEUIECTB JAaHO B BHUJAE pPAcTBOpa C ONPEAECIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOTO BEIIECTBA WIIM JAHO B U30BITKE (MMEET MIPUMECH )

10.2

MaccoBOM WM 00BEMHOM JI0JIH, BBIX0/1a MMPOJYKTA PEAKLIUU

10.3

Ter10BOTO A (deKTa peakui

10.4

00BEMHBIX OTHOLLIEHUI I'a30B

10.5

10 HaXOKJCHUIO XUMUYECKOU (POpMYIIBI BEIIecTBa

11

Biagenue cucremoil 3HaHMM O METOJAX HAay4HOrO IIO3HAHHWsS SIBIICHHM IPUPOIBI,
HCIIOJIB3YEMBIX B E€CTECTBEHHBIX HayKaX M yYMEHHME IPUMEHATh JTU 3HAHUA IIPU
SKCIIEPUMEHTAJIbHOM HCCIIEIOBAaHUM BEIIECTB U Ui OOBIACHEHUS XUMHUYECKUX
SIBJICHUM, UMEIOINX MECTO B IPUPOJIE, IIPAKTUUECKON JEATEIbHOCTH YEJIOBEKAa U B
IIOBCEIHEBHOM JKU3HU

12

ChopMupoBaHHOCTH YMEHHUS TPUMEHATH (UCIOJIB30BAaTh) 3HAHUS O COCTaBe U
CBOMCTBAaX BEHICCTB ISl SKCIEPUMEHTAIBLHON TPOBEPKH THIOTE3 OTHOCUTEIIBHO
3aKOHOMEPHOCTEH  MPOTEKaHHWsI XUMHUYECKHMX PpPEaKIMid W  MPOTHO3WPOBAHUS
BO3MOYKHOCTEH UX OCYILIECTBJICHHS; CACTEMHBIC XUMHUUECKHUE 3HAHUS 11 OO bSICHEHUS
W TPOTHO3HPOBAHUS SBJICHHUM, WMEIOIIUX €CTECTBEHHOHAYYHYIO TPHUPOLIY; JUIS
MIPUHATHUS TPAMOTHBIX PElIeHUH MPoOIeM B CUTYaIUSX, CBA3aHHBIX C XUMHUEH

13

ChopMupoBaHHOCTh YMEHUS IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHH 3KCTIEPUMEHT
(mosyueHre M HW3yuyeHHE CBOWCTB HEOPraHMYECKUX M OpPraHUYECKHX BEIIECTB,
KayeCTBEHHBIE peaxun YTJIEBOJIOPOJIOB Pa3IUYHBIX KJIaCCOB u
KHCJIOPOACO/ICPKAIINX OPraHWYECKUX BEIIECTB, pEIIeHHE HKCIePUMEHTAIHHBIX
3aJad  TI0 PACMO3HABAHWIO HEOPTraHMYECKUX W OPraHMYeCKHX BEIIECTB) C
coOroiecHUeM TpaBuil 0e30MacHOro oOpallleHusl ¢ BELeCTBAaMU U JabOpaTOPHBIM
obopynoBanueM; GOPMYJINPOBATH IIEIH MCCIEIOBAHNS; PEACTABIATH B Pa3INIHON
(bopme pe3yabTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OL[EHUBAThH MX JIOCTOBEPHOCTh




14

CdopMupoBaHHOCTh YMEHHUSI OCYIIECTBIIATDH II€JICHANPABICHHBIA MMOMCK XUMHUYECKON
uHbOpMallMKA B PA3IUYHBIX MCTOYHHMKAX (Hay4yHas M y4eOHO-HAy4Has JUTepaTypa,
cpenctBa MaccoBoil wuH(popmanuu, cetb MHTEpHET U JApyrue), KpUTHYECKU
aHAIM3UPOBATh XMMHUUYECKYI0 MH(OpMaIuio, nepepadarbiBaTh €€ M HCIOIb30BaTh B
COOTBETCTBHUHM C IIOCTaBJIIEHHOW yueOHOM 3aaueit

15

ChopMHPOBAaHHOCTE  YMEHHUS IIPOTHO3MPOBaTh, aHAJIU3UPOBATh U  OLCHUBATh
uH(pOpMaIMIO C MO3ULIUI IKOIOTHYECKOH O€30IaCHOCTU IOCHIEACTBUI OBITOBOM M
MIPOM3BOACTBEHHON JESTEIbHOCTH YEIOBEKA, CBSI3AHHOM C IMepepabOTKOM BEIECTB;
Cc(OPMUPOBAHHOCTH YMEHHMH OCO3HABaTh OMACHOCTh BO3JCUCTBHA HA JHKUBBIC
OpPraHru3MbI OHpel[eJIéHHBIX BCIICCTB, IIOHHUMAas CMBICJI IIOKa3aTcIsa HpeIICHBHOﬁ
I[OHyCTHMOf'I KOHIOCHTpAlM, U IOACHATL Ha MIpUMEpPaAX CIIOCOOBI YMCHBIUICHHA U
NPEAOTBPAILEHUS UX BPEIHOTO BO3JICHCTBHS HA OPraHU3M YeIoBeKa




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

O XUMUumn
Ko IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
A

1 TeopeTnyeckrue OCHOBbI XUMUHU
Crpoenue BemectBa. CoBpeMeHHasi MOJIEIb CTPOEHMSI aToMa. PacrpesiesieHne 31eKTpOHOB

1 [0 SHEPreTUYecKHM YpoBHAM. Kiaccudukamus XuMHUECKuX 37eMeHTOB. OCOOeHHOCTH

1' CTPOCHUSI HHEPreTUYECKHX YpOBHEH aroMoB (s-, p-, d-anemeHToB). OCHOBHOE U
BO30Y)XIEHHOE COCTOSIHUS aTOMOB. OJIEKTPOHHas KOH(HTrypauus aroma. BajeHTHbIE
3JIEKTPOHBI
Ilepuoanueckas cucteMa xumuueckux anemMeHToB .M. MenneneeBa. ®U3nyuecKkuii CMbICI

| ITepuoanueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH W3MEHEHUS

2' CBOMCTB 3JIEMEHTOB M HUX COEJAMHEHUN IO MEpHoJaM M rpynnam. 3aKOHOMEpPHOCTH B
M3MEHEHUU CBOMCTB IMPOCTBHIX BELIECTB, BOJAOPOJHBIX COEJUHEHMH, BBICIINX OKCHUJIOB U
TUAPOKCHJIOB

l.

3 BanenTtHoCTh. DnekTpooTpULaTENbHOCTD. CTENEHb OKUCIIEHUS
Bunelr xumuueckoil cBA3M (KOBaJIE€HTHAs, HMOHHAs, METAJIMYECKas, BOJOPOAHAS) H

1. MeXaHu3Mbl €€ oOpa3zoBaHMs. MeXMoOJeKyIsIpHble B3auMojelcTBHs. BermecTBa

4 MOJIEKYJIIPHOTO YW HEMOJIEKYJSIPHOIO CTPOEHHsA. THUIbl KPUCTAUIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKN

1. Xumunueckas peakuus. Knaccupukanus XUMUYECKMX peaklUuid B HEOPraHWYECKOM U

5 OpraHMYECKON XUMHUU. 3aKOH COXPAHEHHUSI MacChl BEIIECTB

L. .«

6 CKOpOCTb peakiuu, €€ 3aBUCUMOCTh OT Pa3INUHbIX (PAKTOPOB

1. .

7 TenoBbie 3¢ ekTb XUMHUYECKUX peakuuil. TepMoXuMuiecKkre ypaBHEHUs

1. OO6patumMble peaknuuu. XuUMHYeckoe paBHOBecHe. (DakTOphl, BIMSIOIIME HA COCTOSIHHUE

8 xumuueckoro pasHosecus. [Ipunnun Jle Ilarense

| OnexTponuTnyeckas aucconuanus. CuipHble U cialble 3nekTponuThl. Cpena BOAHBIX

9' pacTBOpOB BEILIECTB: KUCIasd, HEUTpalbHas, menouHas. Crenenp quccouuanuu. Peaknun
MOHHOTO OOMeHa

1.

['unponus coneit. MonHoe mpousBenenue Boabl. Bogoponnsiii mokaszarens (pH) pactBopa




1. CriocoObl  BbIpaXKEHUs KOHILIEHTPAllMM pacTBOPOB: MaccoBas JOJsl PacTBOPEHHOIO
BEUICCTBA, MOJIIpHAas KOHLEHTpauus. HacbllieHHbIE M HEHACBILICHHBIE PacTBOPHI,
pactBopuMoOcTb. Kpucramoruaparsl

1.

) OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [loBefieHre BEIIECTB B Cpellax C pa3HbIM

) 3HayenneM pH. MeTospl 35eKTpoHHOTO Oananca

1.

1 DNEeKTPOIN3 PACTBOPOB U PaCILIaBOB COJIEH

3

2 OCHOBBI HEOPTAHUYECKON XUMUU

2. .

) Knaccugukarus HeopraHndeckux coennHeHnii. HoMeHK1aTypa HeopraHu4ecKruX BelIeCcTB

) XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, KalHWil, KadblUi, MarHui,

2' ATIOMUHHM, [IUHK, XPOM, KEJI€30, Me/lb) U UX coeAuHeHur. OOmme crnocoObl MoaydyeHus
METaJIJIOB

) XUMHUECKHE CBOMCTBAa Ba)KHEMIIMX HEMETAJUIOB (rajlor€HOB, cepbl, a3oTa, (ocdopa,

3' yriaepoja M KpPEeMHHsS) M MX COEAMHEHUH (OKCHAOB, KHCIOPOACOAEpXKAlUX KHUCIOT,
BOJIOPOJHBIX COCTUHECHHI )

2.

I'eneTnyeckas CBs3b HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3JIMUHBIM KJIaccaM

4 3

2. HHHPar### nenTuukanus HeopraHn4eckux coeinHeHni. KauecTBeHHbIE peakuy Ha

5 HEOpPraHUYECKUE BEIIECTBA U HOHBI

3 OCHOBBI OPraHUYECKON XUMUU
OcCHOBHBIE NOJOXKEHUS TEOPUN XUMUYECKOTO CTPOEHUSI OPraHNYECKUX coequHEHN A.M.

3 byrnepoBa. YrinepoaHBI CKeNeT OpPraHM4YeCcKOM MOJIeKyibl. KpaTHOCTB XMMHYECKOU

1' CBSA3U. S- U p-CBSI3U. sp3-, sp2-, sp-rTUOpuAM3aluu OpOUTaliel aToMOB YIJIEpOJa.
3aBUCHUMOCTh CBOMCTB BELIECTB OT XHMMHMYECKOTO CTPOEHHS MOJIeKyl. [omororu.
I'omonornyecknii psaa. Mzomepus u uzomepsl

3. . .

) [TonsiTue o pyHkuMoOHaNbHOM rpymie. OpueHTanoHHbIe 3 (eKTs 3aMecTuTeNnen

3 [IpencraBaenne o  KkiaccuukanuM — OpraHMYeckWx  BemiecTB.  HomeHkiarypa

3' OpPraHUYeCKUX COCTUHEHUH (CHCTeMaTHuecKas) M TPUBHAJIbHBIE HA3BaHUS BaKHEUIINX

HpCIlCTaBHTGHCﬁ KJIaCCOB OPraHNYCCKUX BCIICCTB




CBoOoHOpaAMKANBHBIH W WOHHBIM MexaHM3Mbl peakuuu. [loHatue o Hykineodpmie u
anekrpoduie. [IpaBuno MapkoBaukoBa. [IpaBuno 3aiiieBa

Ankanpl. XUMHYECKHE CBOICTBa aJKaHOB: TaJOr€HUpPOBAHHUE, JAECTUAPUPOBAHUE,
TEPMHUECKOE pA3JIOKEHUE, KPEKUHI, H30Mepu3auus, ropeHue. llomydeHue anakaHOB.
[Muknoankansl. Crienuguka CBOMCTB MUKIOAIKAHOB ¢ MaJIbIM pa3MepoM IUKiIa. Peakumn
NPUCOEIUHEHUS U PaINKaIbHOIO 3aMELCHUS

AnkeHbl. XHMHUYECKHE CBOMCTBA: peakUUHU NPHUCOEAUHEHUS (rajJOr€HUPOBAHUE,
TUAPUPOBAHUE, TMAPOraJIOTEHUPOBAHME, TUApaTalusi), T[OPEHUs, OKUCIEHUS U
nojauMepu3ayy. [IpoMbIIeHHbIe U Ta00PaTOPHBIE CITOCOOBI MOTYUEHHS aJTKEHOB

AnkagueHsl.  XUMHUYECKHME  CBOWCTBAa  aJKaJUEHOB:  pPEaKUMM  IPUCOEIUHEHUS
(ruapupoBaHue, TaJIOTEHUPOBAHUE), TOPEHUS U nosinMepu3anuu. [lonydeHue ajakaaieHoB

AnkuHbl. XUMHUYECKHME CBOMCTBA: pPEAaKIUM IPUCOCAUHEHMS] (raJOr€HUpPOBAHUE,
THJIPUPOBAHUE, THPATALNS, THAPOraJIOTeHUPOBAHUE) KaK CIIOCO0 MOIydeHHs TOJIMMEPOB
U JIpyruXx IMOJIE3HBIX MPOAYKTOB. Peakuuu 3amenienus. 'opeHue aneruiaeHa Kak HCTOYHUK
BBICOKOTEMIIEPATYPHOIO IUJIAMEHU JUIsl CBAapKM M pe3ku MeTaioB. [lpumeneHue
aleTusiIeHa

ApeHbl. XWUMHUYECKHE CBOWCTBA OCH30JA: pEaKIHH dJICKTPO(PUIBHOTO 3aMeleHHs,
NPUCOCTUMHEHUsT (THIPUPOBAaHUE, TajJoreHupoBaHue). Peakmms ropenus. OcoOeHHOCTH
XMMHUYECKHX CBOMCTB Tonyona. Ilonydyenue 6enszona. OcoOEHHOCTH XMMHUYECKUX CBOMCTB
ctupona. [Tomumepusanus crupona. CriocoObl Moay4yeHUs: U IPUMEHEHHE apOMaTHUYECKHX
YIJIEBOAOPOAOB

p—

Cnuprtsl. [IpenenpHple 0OJHOATOMHBIE CIIUPTHI. XMMUYECKUE CBOMCTBA: B3aUMOACHCTBHE C
HaTpUEM KakK CIOCOO YCTaHOBJIEHUS HAIMYMs THAPOKCOTPYIIIBI, ¢ TaJOr€HOBOAOPOAAMHU
KaKk croco0 MOJy4eHHUs pacTBOpUTENEH, BHYTPHU- U MEKMOJEKYJSpHas JErHJipaTariusl.
Peakius ropenus. IlosmyueHuwe sTaHOna: peakiust OpOKEHHs TJIIOKO3bI, T'MIpaTalys
ATUJIEHA. DTUJICHTJIMKOJIb U TJIMIEPUH KaK MPEACTaBUTEIN IMPEAEIbHBIX MHOIOATOMHBIX
CIIUPTOB

®enon. XuMuyeckue cBoilcTBa (eHosa (peakuuu ¢ HaTpueM, THIPOKCHJIOM HaTpHs,
o6pomom). [Tonydenne penomna

)

Anpaeruapl. XUMHUYECKHE CBOMCTBA NPENENbHBIX  allbJIETUIOB: TUJIPUPOBAHMUE;
KaueCTBEHHBIE pPEaKIMU Ha KapOOHUIBHYIO Tpynmny (peakimusi «cepeOpsHOTo 3epKayiay,
B3aumojeiicteue ¢ rtuppokcugom Memau (II). Tlomydenwe mpenenbHBIX aabIETHIIOB:
OKHCJICHUE CIHUPTOB, THApATAIUSA aleTHIeHa. AIETOH KaK NPEACTABUTENIb KETOHOB.
Oco0EeHHOCTH peaKINK OKHCIICHUS alleTOHA




KapOoHoBBIE KHCIIOTHI. XUMHUECKUE CBOIMCTBA MpEAETbHBIX OJIHOOCHOBHBIX KapOOHOBBIX
KUCIOT. OCOOEHHOCTM XMMMYECKHMX CBONCTB MypaBbMHON KucioTel. Ilomyuenue
IpPEJeNbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHUCIOT: OKHCJICHHE aJKaHOB, AaJKEHOB,
NEpBUYHBIX CIMPTOB, aJbJAETHJ0B. Bricuive mnpenenbHble U HenpenenbHble KapOOHOBBIE
KHCJIOTBI

[S—

Crnoxnble 3¢upbl U xupbl. CHocoObl MOJIydeHHs CIOXHBIX 3¢upoB. OOpaTUMOCTb
peakuuu stepudukanuu. IlpumeHeHne CloXHBIX 3(UPOB B MULIEBON M MapproMepHOH
HIPOMBIIIICHHOCTH. JKupbl Kak clokHble 3(Upbl INUIEpUHA M BBICHIMX KapOOHOBBIX
KHUCJIOT. XHMMHMYECKUE CBOWMCTBA JXUPOB: TMIAPUPOBAaHME, OKuciIeHHE. ['maponus, uuun
OMBUIECHHE, JKUPOB KaK CO0CcO0 MPOMBINUIEHHOTO TOJIYYEHHs COJIEH BBICIIMX KapOOHOBBIX
KHUCIOT. MBII4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT

XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U aJbJCTHIHON TPYIII
¥ MOJIOYHOKHUCIIOe OpoxeHue. [[puMeHenne ToKo36l, e€ 3HaYeHUE B )KU3HEACITEIIbHOCTH
OpraHusma. Hucaxapusr: caxaposa, MaJIbTO3a. BoccranasnuBaroue u
HEBOCCTaHaBJIUBAIoLMe aucaxapuabl. ['naponus qucaxapuaos. [lomaucaxapuipl: kpaxmal,
rukoredH. CTpOeHHE MAaKpOMOJIEKYJ Kpaxmalia, IJIMKOTeHa M LeJUTr0Ji03bl. dusnueckue
CBOMCTBa Kpaxmaja U LEJUIIONIO3bl. XHMHUYECKHE CBOWCTBA Kpaxmala: TUIpOJIH3,
KaueCTBEHHAs] pPEakIusi ¢ HOAOM. XHMHUYECKHE CBOICTBA IEIUIIONO3bI: THUIPOIIH3,
nonyueHue 3¢GupoB Uewtono3bl. [loHSATHE 00 HMCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aleTaTHBIN MIENK)

[a—

AMUHBI. AMHHBI KaK OPraHUYeCKHE OCHOBAHUS: PEAKIIMU C BOJOW, KHCIOTAMH, PEAKIIUS
TOpPEeHUs. AHWJIMH KaK NPEICTaBUTEIh apOMATHUYECKUX aMHUHOB. XUMHUYECKHE CBOMCTBa
aHWJIMHA: B3aMMOJICHCTBHE C KHCJIOTaMH, OpOMHOW BOJOH, okucieHue. [lomydeHue
AMHHOB  alIKWIMPOBAaHUEM aMMHaKa W  BOCCTAHOBJIICHHEM  HUTPOIPOU3BOIHBIX
YTJIEBOAOPOIOB

AMHWHOKHUCIOTE B OCIKU. AMUHOKHCIOTEI KaK aM(bOTepHI)IC OpTraHN4YCCKUC COCIUHCHUA.
OcHOBHBIC AMHWHOKHCJIIOTEI, 06pa3y101une Ociakn. XHMHYECKHE CBOKMCTBA OCJIKOB:
TUAPOJIN3, ACHATYpalusd, KAYCCTBCHHLIC (I_IBCTHBIG) pCaKknun Ha Ocnku

oo

CTpOCHI/IC U CTPYKTypa MNOJHMMEPOB. 3aBUCHMOCTh CBOMCTB MOJIMMEPOB OT CTPOCHUA
MOJICKYIIL. OCHOBHBIE CITOCOOBI TOJIYUYCHHUS BBICOKOMOJICKYJIAPHBIX COCIUHECHMUIA: pcaknuun
MOoJIMMEpHU3allNi U NOJIMKOHACHCAIIUH. KJ'IaCCI/I(pI/IKaLII/I}I BOJIOKOH

#H##Par### nenTuukanys OpraHMuecKuX CoeqMHEHUN. Perenune sKcrepuMeHTalbHbIX
3a/1a4y Ha PacliO3HaBaHHUE OPTAHMYECKUX BEIIECTB

W o = W

I'ereTmueckas CBI3b MCKIAY KilaCCaMU OpPTraHUY€CKUX CO@)II/IHGHI/Iﬁ




4 XUMHUS U )KU3Hb

4. Xumus B MOBCEIHEBHON ku3HH. [IpaBuia Ge3omacHON pabOThl C €IKMMHU, TOPIOYUMH U

1 TOKCUYHBIMU BEIIECTBAMU, CPEJCTBAMH ObITOBOI XUMUU
Xumusi U 370pOBbE. XHUMHUSI B MEAMIIMHE. XUMHS U CEIbCKOE XO34iCTBO. XHUMHS B

4. MIPOMBIIIJIEHHOCTH. XUMUSl U DHEPreTHKA: MPHUPOJHBIN M TOMYyTHBIA HE(TSIHON Ta3bl, MX

2 coctaB M ucnoib3oBanue. CoctaB HeptH u e€ mnepepaboTka (IPUPOAHBIE HCTOYHHKHU
YIIEBOI0POIOB)
XUMHS U 3KOJIOTHSA. XUMHUECKOE 3arps3HEHHE OKPYXKAIOLIEH Cpebl U €ro MOCIEICTBUS.

4. Oxpana ruapoctepbl, MOuBbIl, arMocdepsl, Giaopsl U (GayHbl OT XUMHUYECKOTO

3 3arpsizHeHus. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOIYKTOB. AJIbTEPHATHBHBIE UCTOYHUKU
SHEPTUU
OO01mure npeaCcTaBICHus O MPOMBIIUICHHBIX CIIOCO0aX MOTYYCHHS] XUMUYECKHX BEIICCTB

4. (Ha mpuMepe MPOU3BOJCTBA AMMHAKa, CEPHOM KUCIIOTHI). UEpHas U I[BETHAS METAJLTYPrusl.

4 CTekIio U CHJIMKAaTHAsI MPOMBIILIEHHOCTh. [IpombiniuienHas opranuueckas Xumus. CoIpbe
JUTSL OPTaHUYECKON TPOMBIIUIEHHOCTH

5 #H##Par###Tunbl pacu€THBIX 3a/1a4

5. ##HtPar#H#Pacu€Tsl Macchl BellecTBa UM 00bEMA ra30B M0 U3BECTHOMY KOJIHUYECTBY

1 BEIIIECTBa, Macce WM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BELIECTB

S. .

) ##HtPar#H#PacuéTel TemnoBoro adexra peakuuu

5. . " .

3 #H##Par###PacuéTbl 00BEMHBIX OTHOIICHH Ta30B MPU XUMHUYECKUX PEAKITUIX

5. #HiHtPar#HH#PacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTOB PEAKIUH, €CIH

4 OJIHO M3 BEIIECTB JaHO B N30bITKE (MMEET MPUMECH)

5. Hi#HtPar#H#Pacu€Tsl MaccOBON MM 0OBEMHOM 10U BBIX0/1a MPOAYKTA PEAKIIUU OT

5 TEOPETHYECKH BO3MOKHOTO

5 #Hi#HtPar#HH#PacuéTsl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) IPOAYKTA PEAKIIUH, €CIIU

6. OJIHO M3 BEIIECTB JaHO B BUJE PacTBOpa C OMPEACIEHHON MacCOBOM 10JIE€H PACTBOPEHHOTO
BELIECTBA

5. H#HPar#H##Pacu€Thl ¢ NCTIOIB30BaHUEM MOHATUIN «MAcCOBast 10JI1», «MOJIIpHAs

7 KOHIIEHTPAIUs», «PACTBOPUMOCTHY

5 #H##Par###Hax oxxneHre MOJEKyIsIpHON (DOPMYJITBI OPraHMYECKOTO BEIIECTBA MO €T0

8' IUIOTHOCTU U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIUX B €r0 COCTaB, UJIU 0 MPOAYKTaM

CrOpaHHus




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

» Xumus; yrinyonennoe ooyuenue, 10 knace/ Epemun B.B., Ky3pmenko H.E.,
Tepenunn B.U. u np.; nox pemaxiueit Jlyanna B.B. Ob6mecTBo ¢ orpaHun4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

* Xumus; yrayonennoe odyuenue, 11 kiacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u ap.; noa peaakuueit Jlynuna B.B. ObmecTBo ¢ orpaHnueHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkninonepHoe o0iectBo «M3aaTebcTBO
«IIpocBenienue»

METOJINYECKHUE MATEPHUAJIBI 1JI5s1 YUYUTEJIA
H.I1.Tpoery6ogBa. [ToypouHbie pa3pabOTKH MO0 XUMHUH.
OUITN.ET'D. Xumus. 2025 nox pexakuueit J1.1O. Jlo6poTuna

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

['ymun. Pemry cam. ET'O.

OUITN. OTKpHITHIN OaHK 3aaHU.
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