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HOACHUTEJDBHAA 3AIINCKA

Pabouast mporpamMmma 1o XMMHUHU Ha YPOBHE CpEIHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO oOpazoBaTeIbHON pOrpaMMbl CpEeIHEro o011ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepanuy, peaqu3yOIIUX OCHOBHBIE O0pa3oBaTEelbHbIE MPOrPAMMBIL, U
OCHOBHBIX TnONOXKeHHW «CrTparermm pasBUTHS BoOcHUTaHuA B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTriyOJIEHHOTO W3Y4YEHUsI 3aHUMAaET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHMKOB IIKOJbI, HEOOXOAUMYIO ISt
aJanTaldyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOIKEHUS OO0yUeHHsS B OpraHu3alusax MpodecCUOHATBLHOTO 00pa30BaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpamme mno XWMHM Ha3Hau€HUE NpeaMeTa «XHUMUS» IOTydaeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBHM C  OCHOBOMNOJIArarol[MMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, coaep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HMH(QOPMALIMOHHO-METOAUYECKAsA, peaju3alus KOTOpoHh oOecrneynBaeT
MOJIy4YeHHE NPEACTAaBICHUS O LEeNAX, COJAEpX aHuHu, oOIIed cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U PA3BUTHS 00YJAIONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
OmpeNiesiCHHe: TPHUHIUIIOB CTPYKTYPUPOBAHMUS W TIOCJIEAOBATEIHLHOCTH
M3y4eHUs] y4eOHOro maTepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJIEPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O00pa30BaTENIbHBIX JIOCTHKEHUN OOYJaroIIMXcs B
paMKax HWTOTOBOM arTecTtaliM B (QOpMe EIUHOTO TOCyAapCTBEHHOIO
DK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YYEHUSI XUMUU:



e YCTaHABIMBAE€T HMHBAPHUAHTHOE MPEAMETHOE COJEpKaHHE, 00s3aTesbHOe
JUISL W3Y4YEHUsT B paMKax OTACJIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrmpejiefiecHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

e JAéT NPUMEPHOE pacHpeleleHUEe Y4eOHOro BPEMEHH, PEKOMEHIYEMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HU3YYEHUS Y4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHS Kypca, BHYTPHUIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALHMIO LIeJIel U 3a]a4 U3y4yeHHUs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero oOmiero oOpa3oBaHMs, COAEPIKATENBHOM XapaKTEepUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeNbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJIOB
yueOHO-IT0O3HABATENbHbIX  ACMCTBHIA  0Oydarolerocs IO OCBOEHHUIO
COJepKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUU TPETyCMOTpeHa
IPEEMCTBEHHOCTh € OOY4YEeHHEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHus. 3a TpefelaMH yCTAaHOBIEHHOW TMpOrpaMMoOi 10 XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIONIEH COJEp)KaHUs y4eOHOTO MpeaMeTa
«XuMHS» OCTAaETCs BO3MOKHOCTH BBIOOpa €ro BapUAaTHUBHOW COCTaBJISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUMHM C HAMPABIEHUEM KOHKPETHOTO
npoduiig 00yyeHusl.

B coorBercTBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHuasmMu DPIrOC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOoro u yriayOJEHHOro YpOBHEM B cHCTEME
nuddepeHIupoBaHHOTO OOY4YEeHHUsT Ha YPOBHE CpEIHEro ooOiiero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOTO M3Yy4YeHHUsl HaNpaBJIeH Ha pean3aluio
IPEEMCTBEHHOCTH C  MOCJIEAYIOIIMM  3TaloM  MOJY4YEHHS  XMMHYECKOTO
oOpa3oBaHusT B paMKaX W3yYCHUS CHEIUATBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OPTaHU3AIUSAX CPETHEr0 MPOo(eCcCHOHATBEHOTO
oOpa3zoBanus. B 93Tol CBsA3M H3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacllMpeHue W yrayOJeHue TEeOpeTUYECKOM |
MPAKTUYECKON MOATOTOBKUA OOYYAIOIINUXCS, BRIOPABIIMX OMpPeaenEéHHbIN Tpoduiib
oOy4eHus1, B TOM YHCIIE C TIePCIEKTUBON MOCIEAYIOUIET0 MOTYyYEHUS] XUMUYECKOTO
oOpa3zoBaHus B OpraHu3aiusax npodeccuoHaibHOro oopa3zoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUPyeMbIM pe3yJibTaTaM OCBOCHUS
dbenepanpHOll 00pa3oBaTEIBLHON MPOrPpaMMBbl CpeAHEro oOIIero o0pa3oBaHUS
U3ydeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaK)K€ Ha pelIeHHe 3aaady



BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOIIEUHTEIIEKTYaJIbHBIX YMEHHUM, YMEHUIA pallMOHANU3AlMKA y4eOHOTO Tpyla U
O00OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEXKIUCIUIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocTaBnsomyMH npeaMeTa «XUMHUsS» Ha YPOBHE YIIIYyOIEHHOTO H3y4YEHHS
ABJIAIOTCS YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHun Noaxo0B K 0TOOPY M CTPYKTYpPHOU
OpraHu3aliyd COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHAThl nojioxkeHus PI'OC COO o paznuuusax 0a30BOTO W yriyOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy cojepkaHus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOPTaHUYECKasi XUMHUSD COCTAaBIIIET COBOKYIHOCTh MPEAMETHBIX 3HAHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yY€HHs NIpeaMera. JDTa CUCTEMa
3HAHMIM MOJy4YaeT ONpeaeiIE€HHOE TEOPETHUECKOE OMOJHEHUE, MO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUN 00BEM  (PAKTOIOTHUYECKOTO
Matepuana. Tak, Ha yriayOJEHHOM YpOBHE H3y4eHHs MpeaMera olecreueHa
BO3MOXKHOCTh 3HAYMUTEIILHOTO YyBEJIMYEHUS OObEMA 3HAHMM O XUMHUYECKHX
AJIIEMEHTaX U CBOMCTBaX HMX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U YIIIyOJICHHS
MPEACTABICHU O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKAHUS PEaKIMii, pacCMaTPUBAEMbIX C TOUYKHU 3PECHUSI XUMUYECKOW KUHETHKHU
U TepMOAMHAMUKU. M3ydeHue mnepuoaudeckoro 3akoHa u Ilepuoanueckou
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEACTABICHUSAX O CTPOEHUU aToMa. XMMUYECKAasl CBA3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Npu e€ 00pa3oBaHUU U
pa3pylIeHHH, a TakKe C TOYKU 3pEHHs] MEeXaHM3MOB e€ oOpas3oBaHus. M3yuenue
TUTIOB ~ peakuuid  JomojHseTcs  (HOpMUPOBAHHEM  MpEACTaBlIeHUH 00
AIEKTPOXUMHUYECKUX MPOIeccax U ANEKTPOJIU3E PACIIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmyeckoil XMMHUU MNPU PACCMOTPEHUHM PEAKIIMOHHON CIOCOOHOCTH
COCIMHEHUN ynemnseTcs 0co00e BHUMaHUE BOMIpPocaM 00 AIEKTPOHHBIX d(DdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHU3MAaX PEaKIIUil.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpPKAHUE KYpPCOB XHMHHU
yIrayOJaE€HHOTO YPOBHS M3YUYEHUS I KJIACCOB ONpeAeEHHOro npodus (rJiaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEAMETHBIX 3HAaHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeaMeThl. Tak, Hampumep,
B COJICpKaHUM TPEAMETa JIJIsi KJIACCOB XUMHUKO-(pu3udeckoro nmpodusis 60bIIoe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro maTtepuana no odmed xumuu. [Ipu
U3YYEHUHU TMpeJAMeTa B JAHHOM CJy4yae akIeHT OyJeT cenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TE€OPUN B XMMHUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopust (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHBI COXpPaHEHUS



Maccbl M DHEPIHM, 3aKOHbI TEPMOJMHAMUKH, BJIEKTPOJIM3a, MPEICTABICHUS O
CTPOECHHUU BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHUM IIpeaMeTa JUid KIACCOB XUMHKO-
Oononornyeckoro mpoduisi OONBIIMIA YACIBHBIA BeC OyIeT MMETh OpraHUYecKas
xumusi. B »TOM ciiydae mpemocTaBisieTCss  BO3MOXHOCTBH it Oosee
OOCTOSITEILHOTO ~ PACCMOTPEHMS] XMMHUYECKOW  OpraHu3ali  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOpPOW BXOJIST, K TIPUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KakK JUMUAbI, OENKH, YIJICBOJAbI, HYKICHHOBBIC
KUCJIOTBI U apyrue. [Ipm 3TOM 3HaHWA O COCTaBE M CBOWMCTBAX NPEACTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YCHMS
CYILIHOCTHU IPOLECCOB (DOTOCUHTE3A, ABIXAHUS, TUIIEBAPEHUSI.

B mnnane ¢opMmupoBaHHMs OCHOB HAay4yHOTO MHPOBO33PEHUS, OCBOCHMS
OOLIEHAYYHBIX METOJOB NTO3HAHUS U ONBITA MPAKTUYECKOTO MPUMEHEHHS HAyYHbIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMH IIpeIMETaMH, BXOJASIIMMU B COCTaB
npeaMeTHbIX obOnactell «EcTecTBeHHO-HayuyHbIE NpeaMeTsl», «MaTtemaTtuka u
uHpopMaTuKa» 1 «Pycckuil sI3pIK U IUTEpATypay.

[Ipn u3ydyenun y4yeOHOro mnpeaMera «XuUMUsS» Ha YIIyOJIEHHOM YPOBHE
TaK)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YpOBHE), 3ajjauell MEepBOCTENIEHHON 3HAUMMOCTU SIBJIsIETCSl (DOPMHUPOBAHUE OCHOB
HAayKM XHMHU Kak o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON
JEATEIIBHOCTH YEJIOBEKA M OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHUS IMpEeAMETa MpPeronaraet
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBbIX HayK M €€ Beayuleil pojiu B oOecrneueHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJOBEYECTBA: B  pEHIEHHMH  IpolJemM
HKOJIOTUYECKOM, YHEPTreTUIECKON U THUIIEBON OE30MacCHOCTH, B PAa3BUTHU
MEJMLIMHBI, CO3JaHUN HOBBIX MaTEPUAJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
00eCreYeHnn PalMOHaIbHOTO MPUPOJONOIL30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHUsI U OOLIEH KyJNbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOT'O OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefe;

e OCBOCHHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTaBJISIIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
IIOHATUN, 3aKOHOB U TEOPUU XMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJEKYJISIPHOM,  HAJAMOJIEKYJIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUsS XMUMHUYECKUX PEAKUHU, O



XUMHUYECKOM PaBHOBECHH, PACTBOPaX M JUCIEPCHBIX CUCTEMax, 00 00mMX
Hay4YHBIX MPUHIMIAX XUMHYECKOTO IMPOU3BOJICTBA;

dbopmupoBaHUe y oOydJarommuxcs OCO3HAHHOI'O IIOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHWHN JUIsI OOBSICHECHHUS
KITFOUEBBIX HJICH W TPOOJIEM COBPEMEHHOW XHMHH, JJII OOBSCHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTeCTBEHHO-HAYYHYIO MPUPOIY;
I'PAaMOTHOTO pelIeHus Ipo0seM, CBI3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3UIUHA KOJIOTMUECKON 0€30I1aCHOCTH IOCIIEACTBUM
OBITOBOI M MPOU3BOACTBEHHOMN JIE€ATEIBHOCTH YEJIOBEKA, CBA3AHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJb30BAaHUEM U  IepepabOTKON
BCIIIECTB;

yriyOJieHue  TPEJACTaBICHUH O  Hay4dHbIX  METOJaX  ITO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUs] YMEHHN OPUEHTUPOBATHCS B MHUpPE
BEIIECTB M OOBSACHCHHUS XWMHUYECKHX SBJICHHUHM, HMCIOIIHX MECTO B
MPUPOJIE, B MPAKTUYECKON JIEITETBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nuane peasm3anuu NEPBOOYEPENHBIX BOCIUTATEIBHBIX W PAa3BUBAKOLIMX
(GYHKIUI LEIOCTHOW CHCTEMBI CpEeIHEro o0IIero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XUMHS» Ha  YIIYOJIEHHOM YpPOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIIUTaHWE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUN MPHUPOJIBI,
YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKJIAAHBIX HCCIIEIOBAHUNA B XWMHH, (HOPMHUPOBAHHE MHPOBO33PCHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTaHWIO  HAa  OCHOBE  YCBOCHHUSA
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATENBHBIX MHTEPECOB, MHTCILIEKTYATbHBIX M TBOPUYCCKUX
crocoOHOCTEeM oOyuaromuxcs, (GopMHUpOBaHUE Y HUX CO3HATEIBLHOTO
OTHOIIIEHUSI K CamMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOPA30BAHMIO KakK
YCIJIOBHUIO YCTIEIITHON MPOo(decCHOHATBFHON U 00IEeCTBEHHON IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHWE YMEHUH M HaBBIKOB Pa3yMHOTO IPHPOIOIOIH30BAHMUS,
pPa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbI, TPUOOPETEHHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO6m1ee Yncio 4acoB, MPEAYCMOTPEHHBIX U U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero obiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 gaca (3 yaca B Hennento), B 11 kimacce — 102 yaca (3 yaca B HeeIo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYECKOM XUMMH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XHMMHUH, MNPEACTABICHUE O
MHOT000pa3iy OPraHUYECKUX COETHUHEHHUIA.

DNEeKTPOHHOE CTPOEHUE aroMma Yriepoja: OCHOBHOE M BO30YXAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOXHOCTM aToma YIJepojia. XHUMHYECKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3mbl 00pa3oBaHUs KOBAJICHTHOM CBsI3M (OOMEHHBINA U JIOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHHs AaTOMHBIX OpOUTalel, G- U T-CBS3H.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnst opraHndeckux coeauHeHut A.M. byrtnepoBa u
COBPEMEHHBIE IIPEICTABIICHUS O CTPYKTYpPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOCHUS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpPMYIIBI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Buabl u3omepuu: CTPYKTypHasi, NPOCTPAHCTBEHHAs.
DneKkTpoHHbIE 3PPEKTH B MOJIEKYJIaX OPraHUYECKUX COCAMHEHUI (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coequHeHuidl (IUPAC) m TpuBumanbHBIC Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobenHocty U KiaccuUKaiys OpraHndeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIMHA B OPTaHUYECKON XUMUHU.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MpEBpaIlCHUI:
O3HAaKOMJIEHUE C 00pa3naMy OpraHUYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, OMNBITHl [0 MNPEBPALIEHUI0 OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpraHUYECKUX BEIIECTB.

YraeBoaopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOias GpopMmysa, HOMEHKIATypa 1
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, 6-cBs3b. DuU3NYECKUE CBOWMCTBA
aJIKaHOB.



XWMUYECKHE CBOWCTBA AaJKAaHOB: PEAKIMU 3aMEUICHUs, H30MEpU3allui,
JETUAPUPOBAHUS, IUKIN3ALNHN, TUPOJIN3a, KpEKHUHra, ropenus. [Ipeacrasienue o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHUS M XUMHUYECKHX CBOMCTB MaiblX (IUKIONPONAH, IUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOIEKYJ —AalKeHOB, SpP*-
ruOpuan3anusi aTOMHBIX opOutaneil yriepona, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIIEHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHUs] U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu |, 4-pucoenunenne. Ilonmumepusanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
u30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anysi aTOMHbIX opOuTaneil yriepoaa. @uU3MyecKue CBOMCTBA aIKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTtudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuili psii apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKLMu 3aMeIeHUs] B OEH30JbHOM KOJIbLIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha MpUMEpPEe aJKWIbHBIX PATUKaIOB, KapOOKCHUIHHOMH,
TMJIPOKCUJIHOM, aMHUHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHbIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI#1 yronas u mpoAyKThl ero nepepadborku. CrnocoObl nepepaboTku HedTu:



NEPETrOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHUM), PU(POPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXIY PA3IIMYHBIMU KJIACCAMHU YTIIEBOAOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOr€HIPOU3BOIHBIX YIJIEBOJOPOJAOB. Peakiuun
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHOrpynmy. /[leficTBHe Ha TaJOrCHIPOU3BOIHBIE BOAHOTO M CIHPTOBOIO
pactBopa mEnoyu. B3anMoAeicTBUE NHUralOreHalKaHOB C MarHUEM M LIMHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHHN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuii YIrJieBOJOPOJOB Pa3IMYHBIX KJIaccoB (oOeciBedyMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapy)KEeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HaKomiieHue ¢ KosuekuusMu «Hepts» n «Yromby, c
oOpa3llaMM IUIACTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYII
YII€BOAOPOA0B U raJOr€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL.. CTpoeHHME MOJIEKYJ (Ha IpuUMepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJIAMHU CIHPTOB.
XHWMHMYECKHE CBOMCTBA: pEAaKLUU 3aMEIICHUs, JAETUAPATAlMH, OKHUCIICHHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢upsl, HOMeHKIaTypa U n3oMmepus. OCOOEHHOCTH (HUUIECKUX U
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJIEUCTBUE C OPraHUYEeCKUMU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOATOMHBIE
cnuptel. [IpencraBieHne o MexaHM3Me pPEAKIMN HYKICO(PUILHOTO 3aMelleHusl.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OaTOMHBIX CIIUPTOB.

@enos. CTpoeHHME MOJEKYNbI, B3aMMHOE BIIMSHHE TUIAPOKCOTPYIIIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OCOOCHHOCTH XHUMHUYECKHUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoa.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWMJIBHOW TPYIIIBI. ['OMOJIOTHYECKHE PSAILI aJIbICTHAOB M KETOHOB, 0OIIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHsI i MPUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckre CBOMCTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HEMpPENEIbHBIX M aPOMATHUECKHX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIIOT: CTEapUHOBas, MaJbMUTHHOBAs, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CrioCOOBI MOTYyYEHUsI U MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxunble 3¢upsl. ['omonorudeckuit psin, oOmas dopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PuU3nUeCKue W XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOH U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHCJION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKALIUX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6mras xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U monucaxapunbl). MoHOcaxapuIbl: TIIOKO3a, (pyKTO3a, rajgakrosza, pudosa,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJICTHIHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHE B KU3HEHACITEIBHOCTH Opranusma. Jlucaxapumabl: caxapos3a, MaJibTO3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
[NIMKOTeH W 1enono3a. CTpoeHHe MakKpOMOJIEKYJl Kpaxmania, TJIMKOreHa W
neJToo3bl.  PU3MYECKHME CBOWCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJNIO3bI: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJOKHAX (BUCKO03a, all€TATHBIN HIEJIK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHpPTa JUXPOMATOM KaiHs (BO3MOYHO HCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IOKO3bl ¢ ruapokcuaom menu(ll), Bzanmoneiictue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(benonb», «KapOoHOBbIE KHUCTOTHL. CIIOXKHBIE (DUPBD».

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHMYecKue NMpou3BOJHbIe amMmmHuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBA aln()aTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBUE IEPBUYHBIX AMHHOB C a30THUCTON KHCIIOTOM.
Conu aJIKWIIaMMOHHS.

AHWIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrpoeHue
aHwIMHA. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWiIMHA. KadecTBeHHble peakiuu Ha aHWIMH. CrocoObl
NOJly4YeHUs! U TNpUMEHeHue anudaTudyeckux amMuHoOB. [loiydyeHue aHWIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA aMHHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHHM, peakuus MOJIMKOHACHCAlUU, oOpa3oBaHUME NENTUIHOM CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KayeCTBEHHbBIE PEaKIIMH Ha OCIKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTCcolepKale ~ OpraHuyeckne  coeAuHeHus» U «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TMOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHAST MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COEAUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noavdTUWIeHTepedTanaT). Y TUIU3alus U nepepadoTKa MiaacTyKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4dyKu
(6yTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

[Tonumepsr CIEIUATIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOIIPOBOJIAIIME TTOJIMMEPHI, OMOpa3araeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacmo3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIAIM  3JIEMEHTOB, BXOJSIIMX B €ro0 COCTaB, HAaXOXKJICHUE
MOJIEKYJISIpHON  (pOPMYJIbI OPraHUYECKOrO0 COETUHEHHST Mo Macce (00bEMY)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHUSI, ONpENeNieHue JO0JM BBIXOAA MPOJAYKTa PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaAMETaxX
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYUHBI, €IMHUIIBI U3MEPEHHUS, CKOPOCTh, DHEPIus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTEPOTPO(PHBIA THUIl MUTAaHUS, OPOKEHUE,



dboTtocuHTE3, nbIXaHWE, OEJKH, YIJIEBOABI, JKHPBI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEHTHI.

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHONOTHsA: TNHINEBBIC TMPOAYKTH, OCHOBBI PAIMOHAIBHOTO THTAHMS,
MOIOIITUE CPEJICTBA, MAaTEPUAITBI U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Kinaccupukarus XuMUYECKUX 3JIEMEHTOB (S-, P-,
d-, f-amementnl). PacrmpenencHue SIIGKTPOHOB IO AaTOMHBIM — OpPOHUTAJISM.
DJNEeKTpOHHBIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEepUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoanueckoro 3akoHa /.M. Menneneena.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HANTPABIEHHOCTH U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHeie cBsa3u. BonoponHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOEHUEM (HA MPUMEPE COEAMHEHUI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX cOeIMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO  CTPOEHHUsA.  THIIbI
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunabie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PAacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHLEHTpanusa. Hacellennsie n
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukanusa XuMrUueckux peakiuidi B HEOPTaHUYECKOW M OpraHuYecKOn
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUM peakinu, e€ 3aBUCUMOCTb OT Pa3jINYHbIX (HDaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHLUEHTPAMU BEILIECTB, YYACTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMeEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBPaIlCHUIN:
pa3oKEeHUE TNEpPOKCHAAa BOJAOPOJAA B TMPUCYTCTBUM KaTalnu3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XWMHUYECKOW PpEAKIMU ¢ TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxxenne HemetaiuioB B llepuonnyeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJIJIOTPOIHSI HEMETAIUIOB (Ha MPUMEPE KUCIOPOAA, CEPBHI,
docdopa u yriaepona).

Bonopon. Ilonydyenue, ¢gusnueckue M XUMHUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
TonIrMBHBIE SJIEMEHTHI.

["amorensl. Haxoxaenwe B mpupoje, crnocoObl MoiydeHwus, (pundeckue u
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
CO€JIMHEHHUs rajnoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOJYyYEHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3on. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJTYYEHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KHUCIOTBI U HX cojid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azora
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdhopa u ero coenunenuit. dDocdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA yroyb, ancopOuusd. DymnepeHsl, rpadeH, yriiepoaHble
HaHOTPYOKHU. [IprMeHeHne MpocThIX BEIIECTB, OOPA30BAHHBIX YTIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHus 1 ero coennHeHu. CTEeKI0, €ro NoJIy4YeHre, BUIbI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBolcTBa MeTauioB. IIpuMeHeHHe MeTauioB B OBITY M TEXHUKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUYCCKUN Psifl  HampspkeHud MeTtawioB.  OOmue  crnocoOsl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIHS,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3HH.

O6mast xapakrepuctuka MertamioB |A-rpynmnel [lepuoanueckoil cucTEMbI
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE IPOCTHIX BEIIECTB U UX COCINHEHU.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KajJbLMidi: ToJlydeHHue, (U3MYECKUue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCU]IA ATIOMUHUS, THAPOKCOKOMITIIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTawioB moOounbix mnoarpynn (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duzryeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coearuHeHuil. OKCUIbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHCIIUTEINIbHBIEC CBOMCTBA. [loyueHne u npuMeHeHue xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). [lepmanranat kanusi, €ro OKUCIUTENIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugpokcuanl u conu xeneza(ll) u xenesa(lll). [lonyduenue u npumMeHeHue xene3a
U €ro CIIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHHUE MEU U €€ COCIUHEHU.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[IAHKAa U €r0 COeANHEHUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAIJIOB, TOpPeHHe cepbl, ¢docdopa, xKeine3a, MarHus B
KUCJIOpOJE, M3Yy4YeHUE KOJUICKIMU «MeTaibl W CIUIaBbD», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYeH, pelieHue IKCIEPUMEHTATBHBIX 33/lad M0 TeMaM
«l"amorensl», «Cepa U e€ coenuHeHus», «A30T U Gochop M UX COCAUHEHUS,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O Hay4YHBIX MeEToJaxX TO3HAHUS M METOJOJOTUA HAy4YHOTO HCCIICIOBAHMUS.
Hay4Hble mpuHIMIBI OpraHu3alud XUMUYECKOT0 TPOU3BOJICTBA. [IpoMbIlIeHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CIJIaBOB. XHMHUYECKOE 3arps3HEHHUE OKPYKAIoUIEeH Cpelbl U €ro MOCJIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPreTUUECKO 0€30MaCHOCTH.

Xumusi W 30poBbe uenoBeka. JlekapctBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecreyeHuu MUIIeBOM 0e30MacHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAXKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMHUs B CEIbCKOM X03siicTBe. OpraHnyecKre U MUHEPAIbHbBIE YOOPSHHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnainsl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOIO W3 YYACTBYIOLIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MaccoBOM [JI0JIEW pPACTBOPEHHOIO BELIECTBA, MAaCCOBOM [JOJIM W MOJSPHOU
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpraHn4ecKol XumMuu B 11 Kiacce OCyIIEeCTBIISIETCA YEPE3 MCIOIb30BAHUE KaK
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITUHN, TPUHATHIX B OTACJIBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeopHusl, 3aKOH, aHAIN3, CUHTE3, KJIacCUPUKaLUs, MePUOIUIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WICAJIbHBIN ras,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U ITOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypcehl.

TexHonorus: XMMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTYprusi, CTPOUTEIbHBIC
MaTepHalbl, CeIbCKOX03IiCTBEHHOE MPOU3BOACTBO, MUIIEBAsE TPOMBIIIEHHOCTD,
bapmaneBTUUeCKas MPOMBILLIIIEHHOCTb, IPOU3BOJICTBO KOCMETUYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIHMOHHBIX MATCPHUAIOB, OJCKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOyYarONIMMHUCSL POCCUICKOM TpakKJaHCKOW HMACHTMYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEILHOCTH U CAMOONPEICTICHUIO; HATMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTH CTaBUTH 1€ U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
00yJarouxcs B MPOLecce peaan3aii 00pa3oBaTeIbHON AeITETbHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUSA TMpeaMera «XHUMHUS»  OTpaKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONUMUCA CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIbHOCTH MPU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAaMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIM3E PA3IUIHBIX BUIOB YYCOHOU ACATCIBHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY U HAy4YHOMY HACJICIHUIO
OTE€YE€CTBCHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPHUH W TMPAKTUIECKOTO
NPWIOKEHUST XUMHH, OCO3HAHHsI TOTO, 4YTO JaHHbIE HAYKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YYE€HBIX U MPAKTUKOB,;



MHTEpeca M T[O3HABaTEIbHBIX MOTHMBOB B TMOJYYEHUU U TOCIEAYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUSI MOCIEACTBUN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 30POBbIO;

COOJIIOJIeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi ¢ BelIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEIHBIX MPUBBIYEK (YMOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONM  KOMIIETEHTHOCTH B  y4eOHO-HCCIeq0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

HWHTEpeca K MPaKTUUEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTO pojia, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUH IO XUMUU;

YBAXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU IeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBHIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKH 11€JIECOO00PA3HOT0 OTHOIIEHUSI K MPUPOAE KaK HUCTOYHUKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTMYECKUX NPOOJIEeM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;



OCO3HAHHUSI HEOOXOIUMOCTH HCIIOJIb30BAHUS JOCTHXKEHUUW XUMHH  JUIS
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpPEI  OKPYKAKOUIEH
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOrO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH M Ba)XXHOW pOJM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUH YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU Ka)JA0ro 4dJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: T[OHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUA JIJIsl aHaM3a U OOBSICHEHUS SIBIICHUM OKPYIKAIOIIEro MUpa 1
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTAM TpyAa B PaziuyHbIX cepax MpoPpecCHOHATbHON
JIESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaThl OCBOCHHUS MPOrPaMMBbI MO XUMUU Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaYyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXTUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHayYHbIe TOHATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAayYHOW KapTUHBI MHpa M CHEIU(HUKY METOIOB IMO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, SHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHble y4eOHbIE NEHUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMATLHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

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

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

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

ONPENCNIATh LENU JCITEIbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUU HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

WCIMOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONIUE TIOHSITHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABIIMBAaTh IPUYUHHO-CIICIICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMUECKHE PACCYXXJCHHUS (MHAYKTUBHbBIC, JEAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIU, MPEOOPA30BHIBATH MOJICIIbHBIE MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peaklMy — TMpU PEIIEHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSTh HAa3BaHHbIE MOJCIIbHBIC TIPEJICTABIICHUS ISl BHIABICHUS XapaKTEPHBIX
MPU3HAKOB MU3y4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BEUIECTB MU XUMHUYECKUX
peakuuit;

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KadyecTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTaT, (OopMyIHpOBaThH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEelIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PA3JIMYHbIX HCTOYHUKAX HH(popMauuu (Hay4yHO-
NOMyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3aaad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHN U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmauu (cxemsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XOAC AHaJIora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYIIATh C TPE3CHTAIMEH pe3yJbTaTOB IMO3HABATEIHHOU ACATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaanu3aluid yueOHOTO MPOEKTa, M (POPMYIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTD, Ompenesisis e€ Leau W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJIITh CAMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3yabTaThl OCBOCHUS MPOTrPaMMBbI [0 XUMHUU HA yriayOIEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI AEMCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
M0 TOJYYEHHUIO HOBOTO 3HAHMS U MPUMEHEHUIO 3HAHWM B Pa3IMYHbIX yUEOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IIpOTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YyJbTaThl IPEACTABICHBl MO TOJAaM
WU3YUYCHUS.

10 KVIACC

[IpenMeTHble pe3yldbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHs»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUI: O MECT€ M 3HAYEHHH OpPraHU4eCKOU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOoJIh B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MaCHOCTH, B Pa3BUTHM MEAULMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHUE  CHCTEMOM  XMMHMYECKMX  3HAHHUI, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOC
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasi CBSI3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKENET, (PYHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), HM30MEpPUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), H30MEPbI, T'OMOJOTMYECKUA psAJl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIWHEHHUS; TEOPUH, 3aKOHBI
(nepuonmueckuii 3akoH J[. W. MenneneeBa, Teopus CTPOEHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpaIlCHUS OHHEPrUM TPHU XUMHUYECKHX PpEaKIHAx), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NOHUMAaHUS MPUUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH; MPEICTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHMs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYII aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTri, opueHTanTs! | u Il pona);
(akToNIOTHYECKUEe CBEJCHHUS O CBOMCTBaX, COCTaBe, MOJYYEHUU U OE€30MacCHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NEATEIbHOCTH  YeJOBeKa, OOIMX  HAYYHBIX  NPUHIMOAX  XUMHUYECKOIO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NMPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIINE MOHATUS IPU
ONKMCAHUM COCTaBa, CTPOCHUS U CBOKMCTB OPTaHUYECKHUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEaKUUA U PAaCKpbIBATh UX CYIIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKIMM  MOCPEJCTBOM  COCTaBJICHUS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUM: yCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OPTraHWUYECKUX BEIIECTB 1O HX COCTaBY M CTPOCHHUIO K OINPEACIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIBHBIC Ha3BaHWS MJIA OTACIBHBIX
MpeICTaBUTENICH OPraHUYECKUX BEIIECTB (ITWIIEH, alleTHIICH, TOJIYOJ, TJIUIEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHCIIOTa, YKCYCHAsI KHCIIOTA, CTCAPUHOBAS, OJICMHOBAS, TATbMUTHHOBAS KUCIIOTHI,
TVIMIWH, aJlaHuH, MaJbTo3a, (PpyKTO3a, aHWIWH, THUBUHUJ, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBA3b, OG- U T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ajis 00bICHEHHs 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bU3MYeCKue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3TMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJIKa/INCHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, albJCTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3()UPOB, )KUPOB, HUTPOCOSAMHEHUIN 1
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBSI3b  MEXAY HHMH  ypaBHCHUSMU
COOTBETCTBYIOIIUX XMMHUYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
opmyu;

c(OPMHPOBAHHOCTh, YMEHHS TIOATBEP)KIATh HAa KOHKPETHBIX IpUMepax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHCHHUIA OT
KPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSTHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUIECKOE IPUMEHEHHUE TIPOAYKTOB MepepabOTKH;

c(hOpMHPOBAHHOCTH BIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaTbHOM M MBICJIEHHOM) M YMEHUS IPUMEHSTh OTH 3HAHUS;

c(hOpMHUPOBAHHOCTh yMEHUs NPUMEHSTh OCHOBHBbIE orepanuu
MBICJIUTENILHON JESTeIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3ALIMIO, BBIABICHUE NMPUYMHHO-CIEACTBEHHBIX CBA3€H — JJISI U3YUYEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHMMAaHUS CYIIHOCTH MaTE€pPUaJIbHOIO €AUMHCTBA MUPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopMmyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUN C MCIOJIb30BAaHUEM (DU3UICCKUX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHS ~ OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS TSl IPUHSTUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsX, CBI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (TOJIy4YeHHE U H3yYEHHUE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KHUCJIOPOJCOIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJIOTHYECKH 11€JIECO00Pa3HOI0 MOBEICHUS B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
IIPUPOIHOM CPEIIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, HOHMMAs cMbIci nokaszarens [1/1K;

aHAJM3UPOBATh 11EJE€COO00PA3HOCTh MPUMEHEHUsI OPraHUYECKUX BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKH 3PEHHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIIATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MH(POpMaIIMK B Pa3IMUHBIX UCTOYHUKAX (HaydyHast U yueOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KJIACC

[IpenMeTHBIe pe3yabTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMUS» OTPakaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJBI, O MECT€ U 3HAYCHUU
XUMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJid B OOCCIICUCHUH YCTOMYMBOTO
pa3BUTHSI, B pEUICHUHU MPOOJIeM SKOJOTHMYECKON, DHEPreTUYeCKON M IUILEeBOM
0€30MacHOCTH, B Pa3BUTUU MEJUIUHBI, CO3JJaHUM HOBBIX MaTEpPHalIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
dbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4eEJOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHMS K CBOEMY 370POBBI0 M IIPUPOJIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAraloIINe TMOHATUS — XUMUYECKUH »JJIEMEHT, aToM, SApO aroMma,
U30TOIIbI, 3JICKTPOHHAs 000JI04Ka aToMa, S-, P-, d-aTOMHBIC OpOMTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAasA, MeETAJUIMYECKas, BOJIOPOIHAs),
KpUCTATMYECKasl PeII€TKa, XUMHUYECKas peakius, pacTBOpP, AJICKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBHUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPUS AICKTPOJMTHUUYECKON TUCCOIUALMM, TEPUOINUYECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTHU, CUMBOJIMYECKUHN SI3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJCTaBICHUS O MEXaHHU3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHMS, 0 XUMHUYECKOM DPaBHOBECHH, PACTBOpPax M JUCIEPCHBIX CHUCTEMax;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHSATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(OpPMHPOBAHHOCTh YMEHHS HCHOJb30BATh XUMHUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEaAKIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHHUS OTPEACIIATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHHUSX, BUJ XUMHUYECKOU CBsI3U (KOBaJEHTHas,
WOHHAsi, MeETaJUIMYecKas, BOJOPOJAHAs), THUIl KPUCTAJUIMUYECKOW PEHIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKUENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU 110 PA3IMYHBIM MPU3HAKAM (YU CITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JIPYTHE); CAMOCTOSITEIbHO BIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKIUL;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOINYECKOr0 3akoHa JI.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IEPBOrO—YETBEPTOrO MEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB XMMHUYECKHUX ASJIEMEHTOB U UX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPbIBATh CYHIHOCTb:  OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA IMOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
(bakTOpOB, a TaKKE XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS O] BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHUSI HEOPTaHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUs COOTHOLIEHUSI PUCK-TI0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIN U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHUS MIPU IKCIIEPUMEHTAIILHOM HCCIEA0BAHUM BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

C()OPMUPOBAHHOCTh YMEHHUSI BBISABJIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJCTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIS
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JIOJS BEIIECTBA B PACTBOPE» U «MOJISIPHAs KOHLIEHTPALIUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHOM CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYEeCcTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIbHO IJIAHUPOBATH M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAMKATOPOB, H3yUYECHHE BIMSHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
DKCIIEPUMEHTAJIBHBIX 3ada4 no Temam «Metamey u  «Hemeramnsy) ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
o0opynoBaHueMm, (QOpMyJaupoBaTh LEdb MCCIEAOBAHUSA, NPEJICTaBIATh B
pas3nu4HOil (opMe pe3yabTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLICHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHM C HHCTPYKIIUSIMHU I10 BBITIOJIHEHUIO JIa0OPATOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPraHU3Mbl OINPEICIEHHBIX HEOPTaHMYECKUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (Hay4yHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBoi nHpopManmu, UHTEpHET U Apyrue), KPUTHISCKH
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIHIO, TIepepadaThiBaTh €€ W UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrpouabsnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit
11 3akoH u [lepuoanueckas cuctema 9 Bubnunoteka
' XUMHYECKHX 31eMeHTOB /1. H. LOKhttps://m.edsoo.ru/7f41a636
MenneneeBa
12 Crtpoenue BemiectBa. MHorooopasue 1 1 Bubnunoteka
' BEILIECTB LLOKhttps://m.edsoo.ru/7f41a636
Bubnunoteka
1.3 XUMHUYECKUE PEAKITIH 19 1 3
LLOKhttps://m.edsoo.ru/7f41a636
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
Bubnnoteka
2.1 Hemerammsr 31 1 3
LLOKhttps://m.edsoo.ru/7f41a636
Bubnnoreka
2.2 Mertanib 23 1 2
LLOKhttps://m.edsoo.ru/7f41a636
Hroro no pazneny 54
Pazgen 3. Xumus u :Ku3Hb
31 MeTto/1bl TO3HAHUS B XUMUU. XUMUS U 9 Bubnunoteka
' KU3Hb LIOKhttps://m.edsoo.ru/7f41a636
Hroro 1o pasneny 9
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OBIIEE KOJIMYECTBO YACOB I10

102
I[TPOT'PAMME



HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Jara nudpoBLIe
Nen/m Tema ypoka Kontpoabubie IIpakTuueckue op
Bcero u3yueHusi  oOpa3zoBaTe/ibHbIE
padoTshI padoTshI
pecypchl
[TpenMeT 1 3HAUEHUE OPTAHUYECKOM bubimoreka ITOK
1 XUMUH, IPEICTABICHHUE O 1 https://m.edsoo.ru/7f41a636
MHOT000pa3uy OPraHuYeCKUX
COCMHEHUI
DJIEKTPOHHOE CTPOCHUE aToMa bubmuorexa [IOK
yriaepojaa (OCHOBHOE U https://m.edsoo.ru/7f41a636
2 BO30Y)XIEHHOE COCTOSTHHS). 1
BanenTHbIe BO3MOXKHOCTH aToMa
yriaepojaa
XuMuYeckasi CBSI3b B OpraHUYECKHIX Bbu6mmorexa IJOK
3 coeIMHEeHHSX. MeXaHu3MbI 1 https://m.edsoo0.ru/7f41a636
00pa3oBaHus KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBsI3EH
4 Teopust cTpOeHUsI OpTaHUYECKUX 1 bubnmnoreka [JOK
coenuHenuit A. M. byrneposa https://m.edsoo.ru/7f41a636
Bunbr m3oMepun: CTpyKTypHas,
bubmuorexa [IOK
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC
5 1 https://m.eds00.ru/7f41a636
3¢ (deKTH B MOJIEKyax
OpPTaHUYECKUX COSAMHEHUN
5 [IpencraBienue o kinaccuPpuKauu u 1 bubnnoreka LIOK

CUCTEMATUYCCKAasA HOMCHKIIaTypa

https://m.edsoo.ru/7f41a636
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(IUPAC) opraHn4eckux BEIICCTB

Knaccudukanus peakuuii B

! OPTraHNYEeCKOU XUMHUHU bubmmorexa [JOK

https://m.edsoo0.ru/7f41a636

3 Cucremaru3amus 1 0000IIeHne bubmnorexa [IOK
3HAHUIH 10 TeMe https://m.edsoo.ru/7f41a636
AJIKaHBI: TOMOJIOTUYECKHM PSI, bu6mmoreka [JOK
obmas GpopmyIa, HOMEHKJIATYpa U https://m.edso0.ru/7f41a636

9 U30MEPHUSL, INTEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
Ou3nyecKkue 1 XUMUIECKHE CBONCTBA

10 Bu6nuoreka IJOK
AJIIKaHOB

https://m.edsoo.ru/7f41a636
HaxoxaeHnne ankaHoB B IPUPOJIE.

11 CniocoObI MoTy4eHus U IpUMeHEHUe bubnmnoreka [JOK
aJIKaHOB https://m.edsoo0.ru/7f41a636
[uxnoankansl: o6mas Gopmyna, bu6mmoreka [JOK
HOMEHKJIaTypa U U30MEpHs, https://m.edsoo.ru/7f41a636

12 0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYeHUs U TIPUMEHEHUE
Pemenune pacu€THbIx 3a/1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU bubnumoreka [IOK

13 (opMyIIbI OPraHMYECKOTO BEIIeCTBa https://m.edso0.ru/7f41a636

10 MACCOBBIM JIOJISIM aTOMOB
2JIEMEHTOB, BXOIAIIMX B €r0 COCTAB.
Cucremarusanus 1 00001eHne
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3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
oOmrast popmyna, HOMEHKIIATYpA,

Bu6muoreka IJOK
https://m.edsoo.ru/7f41a636

14 ANEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Monekya. CTpyKTypHas U
LUC-TPAHC-U30MEPHUSI AIKEHOB

15 du3nyecKne 1 XMMUYECKUE CBOMCTBA Bu6mmorexa [TOK
ankenos. llpasrio Mapkosrukosa https://m.edsoo.ru/7f41a636

16 CrniocoOblI MoTy4eHus U IpUMEHEHUe Bu6mmoreka IJOK
AJIKCHOB https://m.edsoo.ru/7f41a636
[IpakTuueckas padora Ne 1 o reme

17 "[lonyuyeHue sTUIEHA U U3yUYEHUE €TI0 bubnuorexa [IOK
CBOMCTB" https://m.edsoo.ru/7f41a636
Pemenne pac4€THbIX 3a1a4 HA bubnuoreka [IOK

18 oTpesieNIeHue MOJICKYIIIPHOM https://m.edso00.ru/7f41a636
(bopMyITbI OPraHUYECKOTO BEIIeCTBa
AJKaueHbl: CONMPsHKEHHBIE, bu6mmoreka IJOK

19 M30JINPOBAHHBIE, KYMYJIHMPOBaHHBIE. https://m.edsoo.ru/7f41a636
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHUS

20 XUMHUYECKUE CBOWCTBA
COMPSIKEHHBIX TUEHOB bubnumoreka [IOK

https://m.edso0.ru/7f41a636

91 CrniocoObl MostydeHus U IpuMeHEeHue
aIKaueHOB

99 AJKUHBI: TOMOJIOTHYECKHH Psif,

o0mas popmysa, HOMEHKIATypa,

bu6mmorexa IJOK
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AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYII, (pr3nUecKue
CBOMCTBA

https://m.edsoo.ru/7f41a636

23 XuMHyecKre CBOMCTBA aJIKMHOB bubnmorexa [IOK
https://m.edsoo.ru/7f41a636
24 KauecTBeHHBIC peaKIy Ha TPOHHYIO Bu6muorexa [[OK
CBASH https://m.edsoo.ru/7f41a636
o5 CrniocoOblI Moy4eHus U IpUMEHEHUe bu6nmmoreka IJOK
AJIKKHOB https://m.edsoo.ru/7f41a636
26 Pemienue 3amau: pacu€rsl o bu6nuoreka [JOK
YPaBHEHUIO XUMUYECKON PeaKLUu https://m.edsoo0.ru/7f41a636
97 CucremaTtu3zanus u 0000IIeHHE bubnuotexa [IOK
3HAHUU 110 TEME https://m.edsoo.ru/7f41a636
ApEeHBI: TOMOJIOTHYECKHH psiI, 00IIas
P P bu6mmoreka [JOK
dbopMyna, HOMEHKIIATypa.
https://m.edsoo.ru/7f41a636
28 DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ OeH301a U
TOJIyOJIa, UX (PU3NISCKUE CBONCTBA
29 XVMUYECKUE CBOWCTBA apPEHOB: Bu6muorexa LIOK
PCaKIMH 3aMCIICHIA https://m.edso0.ru/7f41a636
XUMHYECKUE CBOMCTBA apEHOB:
Bbu6nmuoreka IJOK
30 PEaKIuu MPUCOETNHEHUS, OKUCTICHHE
https://m.edsoo.ru/7f41a636
TOMOJIOTOB OEH30J1a
31 OCo0EHHOCTH XUMHYESCKUX CBOICTB Bu6muorexa [JOK
cTrpoma https://m.edso0.ru/7f41a636
32 Pemenne pacu€THBIX 33124 HA

bu6mmorexa [JOK
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OIIpEIETICHUE MOJIEKYJIIPHON
(opMyIbl OPraHMYECKOIO BEIEeCTBa

https://m.edsoo.ru/7f41a636

CriocoObI mostyueHus 1 IPUMEHEHNE

33 bu6mmoreka IJOK
apeHOB https://m.eds00.ru/7f41a636
['enernueckas cBsI3b MEKIY bubmuorexa [IOK

34 pa3IMYHBIMU KJIacCaMu https://m.edsoo.ru/7f41a636
YTJIEBOJIOPOIOB
Pacuérel no ypaBHeHUsIM bu6nuoreka [JOK

35 XUMUYECKHUX PEaKLUM. https://m.edsoo.ru/7f41a636
Cucremaruzanus U 00001IeHne
3HAHUU 1O TeMe

36 [Ipuponausiii ra3. [lonytHeie bubnuoreka [IOK
He(TSHBIC Ta3bl https://m.edsoo.ru/7f41a636

37 KamMenHbIi1 yrosib 1 IpoayKThl €10 bubnuotexa [IOK
nepepadboTKu https://m.edsoo.ru/7f41a636
Hedts u ciocoOb1 €€ nepepaboTKy. bubmuorexa [IOK

38 [IpumeHeHue NpoIyKTOB https://m.edsoo.ru/7f41a636
nepepaboTKu HePTH
I'enernueckas CBsA3b MEKIY bu6mmoreka [JOK

39 pa3IMYHBIMU KJIacCaMu https://m.edsoo.ru/7f41a636
YIIIEBOIOPOOB
["anorenonpousBogHbBIE

40 yl“J'IeBOJIOPOlIOBI JIEKTPOHHOE BuGorexa LIOK
CTPOEHHE; pEaKINU 3aMEeIIECHUS
ratorena https://m.edsoo.ru/7f41a636
JlewicTBue 1ienovuen Ha

41 raJOreHIPOU3BOIHBIE. bubmorexa [JOK

B3anMoaelicTBue qurajioreHaaKkaHoB

https://m.edsoo.ru/7f41a636
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C Martu€M U nNMHKOM

Cucremarusanus 1 00001eHne

bu6mmoreka IJOK

42 3HaHUM 1o pazneny "YrieBoaopos" https://m.edsoo.ru/7f41a636
43 Ay PaDOTE Mo TeMe BuGnorexa LIOK
PO https://m.edsoo0.ru/7f41a636
[IpenenbHbIe OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psiJl, oO1as Bubmrorexa LIOK
https://m.edsoo.ru/7f41a636
44 dbopMmyna, CTpoeHHE MOJIEKYT,
U30MepHUsi, HOMEHKIIaTypa,
knaccudukanus, puznyeckue
CBOICTBA
15 XUMHUYECKUE CBOMCTBA MPEAETbHbBIX Bumorexa LIOK
OJIHOATOMHBIX CITUPTOB
https://m.edsoo0.ru/7f41a636
46 CniocoObI oTydeHus U IpUMeHEHUe Bu6nmorexa IJOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/7f41a636
[IpocTsie a¢upbl: HOMEHKIATypa U
47 U30Mepus, OCO6€HI:I'OCTI/I (buznuecKkux BuGmuorexa LIOK
1 XHMHHCCKHX CBOMCTB https://m.edsoo.ru/7f41a636
MHOroaroMHbI€ CHUPTHI: bubnmnoreka [JOK
48 STWICHTJIMKOJIb U TJIMLEPUH, UX https://m.edsoo.ru/7f41a636
bu3HYeCKre U XUMHUYECKUE CBOMCTBA
49 CriocoObI MoNTy4eHus U IpUMEHEHUe Bu6mmorexa IJOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/7f41a636
DeHOII: CTPOEHUE MOJIEKYJIBI,
50 ¢buznyeckue cBoiictBa. TOKCHUHOCTD Eubmorexa IIOK

denona

https://m.edsoo.ru/7f41a636
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Bu6mmoreka IJOK

51 XuMu4eckue cBoiicTBa (heHoa
https://m.edsoo.ru/7f41a636
59 CrniocoOblI MoTy4eHus U IpUMEHEHUe Bumorexa [IOK
(berona https://m.eds00.ru/7f412636
[TpakTrueckas padora Ne 2. Pemenue
53 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME Eubmorexa [IOK
" " https://m.edsoo.ru/7f41a636
Crupthl 1 HEHOIBI
54 CucremaTtu3zanus u 0000IICHHE
3HaHUI 110 TEME bubmmorexa LHOK
https://m.edso0.ru/7f41a636
Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
. . bubmuorexa [IOK
CTpOoeHHE KapOOHUILHOU IPYIIIBL;
55 https://m.edsoo.ru/7f41a636
TOMOJIOTHYECKUE PsI/IbI, 001Ias
dbopMmyna, u3omMepusi U HOMEHKIIaTypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUECKUE bubnuotexa [IOK
CBOMCTBA; pEaKUUH PUCOCTUHEHUS https://m.edsoo.ru/7f41a636
57 Peakniu okucieHHs 1 KaUEeCTBEHHBIC
PEaKIuu allbJIeTHI0B U KETOHOB Bubmorexa IIOK
https://m.edsoo0.ru/7f41a636
58 CnocoObI MoNTy4eHus anbAeTHI0B U Bu6muorexa I[OK
KETOHOB https://m.eds00.ru/7f412636
OIHOOCHOBHBIE TIPEICTBHBIE bubnmuoreka [{OK
59 KapOOHOBBIE KUCIIOThI, 0COOEHHOCTHU https://m.edsoo.ru/7f41a636
CTPOCHHS MX MOJICKYIT
N3omepus u HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, HX (PH3UUECKUE bubmorexa HOK

CBOWCTBA

https://m.edsoo.ru/7f41a636
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XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

61 OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT bubnmorexa [IOK
https://m.edsoo0.ru/7f41a636

Oco0EHHOCTH CBOMCTB MYPaBbHHOM

62 KHCJIOTBI. MHOTOOOpa3ue bubmorexa [JOK
KAPGOHOBHIX KHCIOT https://m.edsoo0.ru/7f41a636
OcoOEHHOCTH CBOMCTB: bubmuorexa [IOK
HETPEIebHBIX U apOMATUYECKUX https://m.edsoo.ru/7f41a636

63 KapOOHOBBIX, TUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIIMX
KapOOHOBBIX KUCIIOT

64 [TonsiTrie 0 MPOU3BOAHBIX Bu6mmorexa [TOK
KapOOHOBBIX KHCIIOT https://m.eds00.ru/7f41a636

65 CrocoObI 1oTy4YeHus: U TPUMEHEHNE bubnuoteka [{OK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7f41a636
CrnoxHbIe 3(QUPHI: TOMOJIOTHYECKUN

66 psan, odmas hopMyIia, U30Mepus U bubmorera HOK
HOMeHKNATYpa https://m.edsoo.ru/7f41a636

67 du3nyecKrue 1 XMMUYECKHue CBOMCTBA bubmuorexa [IOK
3¢upoB https://m.edsoo.ru/7f41a636
Pemenue pacu€THbIx 3a1a4: 1o bubnmuoreka [{OK

68 YPaBHEHUIO XUMUYECKOU PEaKLUH, https://m.edsoo.ru/7f41a636
Ha OIpeieJICHHe MOJICKYIISIPHON
(dbopMyITBI OPraHUYECKOTO BEIIeCTBa
[Tpaktuueckas padota Ne 3. Pemenne Bu6nuoreka IJOK

69 IKCIIEPUMEHTAILHBIX 33724 10 TeMe https://m.edso0.ru/7f41a636

"KapOoHoBsie KucioTsl. CloKHbIE
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a¢upsr"

20 Kupsl: ctpoenue, pusnueckue u bubnuoreka [IOK
XUMUYECKHE CBOUCTBA (TUAPOIU3) https://m.edsoo.ru/7f41a636
OcoOEHHOCTH CBOWCTB JKHUPOB, bu6mmorexka IJOK

71 COJIEpPKAIINX OCTATKHA HEMPEIEITbHBIX https://m.edsoo.ru/7f41a636
YKUPHBIX KUCTOT. JXKupsl B mpupoje
Mbuia KaK COJId BBICHIHAX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE

72 . bu6nmoreka IJOK
neiictBue. [ToHATHE O CHHTETHYECKUX

https://m.edsoo.ru/7f41a636
Mmoromux cpenacrax (CMC)
I'eneTnyeckas cBsI3b yriieBOJOPOIOB
73 u Kncnopozlconepman};x ’ bubmotera [IOK
https://m.edsoo.ru/7f41a636
OpPraHMYECKUX BEIIECTB

72 Pacuérel mo ypaBHEeHUsIM bubmuorexa [IOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/7f41a636

75 CucremaTu3anus u 0000IIeHNE bubimoreka IIOK
3HAaHUM 110 TEME https://m.edsoo0.ru/7f41a636
OO06111ast XapaKTEPUCTHUKA YIIIEBOIOB U

76 Knaccnq)nﬁaumpyrnemﬂg (MoHO-, bubmmorexa [OK

https://m.edsoo0.ru/7f41a636
TTU- U TIOJIMCaXapHU/Ibl)

77 Momnocaxapuasl: puznIecKue bubnuotexa [IOK
CBOICTBA M HAXOXKJECHHUE B IPUPOJIE https://m.edsoo.ru/7f41a636

78 [IpumeHnenue ritoKo3sl, €€ 3HaUeHNE bu6nuoreka [TOK
B JKU3HEIEIATEIbHOCTH OpraHn3Ma https://m.edsoo.ru/7f41a636
Hucaxapunpl: caxaposa, MajabT03a U

79 nakTo3a. HaxoxaeHue B mpupoie u

MPUMCHCHUC NHUCAXapHUI0B

bubmuorexa [IOK
https://m.edsoo.ru/7f41a636
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[Tonucaxapuasl: cTpoeHue

80 MaKpOMOJIEKYJI, (GPU3UIECKUEC U bubmorexa HOK
P v e https://m.eds00.ru/7412636
XUMUYECKHE CBOWCTBA, TPUMEHECHHE
81 [TonsiTHE 00 HCKYCCTBEHHBIX bubnmoreka [JOK
BOJIOKHAX https://m.edsoo.ru/7f41a636
Pemenune pacueTHbIX 3a7a4 Ha bubnuoreka [IOK
82 omnpeesieHUe JOJIM BbIX0/1a MPOIYKTa https://m.edsoo.ru/7f41a636
pEaKIUU OT TEOPETUICCKH
BO3MO>KHOT'O
83 Cucremaruzanus U 00001IeHne
3HaHUU MO pa3zeny bubnuotexa [IOK
https://m.edso0.ru/7f41a636
KonTtponpsHast pabora o Teme
84 "Kucnopocoaepsxamniue bubmorera [IOK
" https://m.edso0.ru/7f41a636
OpraHUYECKUe COCTUHEHUS
AMUHBIL: KTaccu(pUKAIHS, CTPOCHUE bu6mmoreka [JOK
85 MOJIEKYJI, oOmas popmya, https://m.edso0.ru/7f41a636
HU30MepHsi, HOMCHKJIATypa U
(du3HYecKue CBONCTBA
86 XuMHYECKHEe CBONCTBA bu6nmmoreka IJOK
anu@aTuyecKux aMMHOB https://m.edso0.ru/7f41a636
AHUWJIVH: CTPOCHUE aHWIIHA,
. bu6mmorexa [JOK
87 O0COOCHHOCTH XUMHUYECKUX CBOHCTB
https://m.edsoo.ru/7f41a636
aHWUJIMHA
88 CnocoOsI ToTy4YeHus ¥ TPUMEHEHNE bubnmuoteka [{OK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/7f41a636
89 AMHWHOKHUCIIOTHI: HOMEHKJIaTypa 1 bu6mmoreka IJOK

nu3zomepus, (pu3nuecKrue CBOCTBa.

https://m.edsoo.ru/7f41a636
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OTI[CHBHBIC MMpeACTAaBUTCIIN O-
AMHMHOKHUCIIOT

XHUMHUYECKHE CBOMCTBA
AMHMHOKHCIIOT, UX OMOJIOTHYECKOE

Bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

90
3HAYeHHE aMUHOKHUCIOT. CUHTE3 U
TUAPOIU3 TIETITUIOB
01 benky kak mpupoHbIE TOJTUMEPHI; bu6mmoreka IJOK
CTPYKTYpHbI O€JIKOB https://m.edsoo.ru/7f41a636
92 XHUMHYECKHE CBONCTBA OEITKOB Bu6morexa IJOK
https://m.edso0.ru/7f41a636
AzoTcoaepikaiue
P bubmuorexa [IOK
FeTEPOLUKINYECKUE COCTMHEHUS.
93 https://m.edsoo.ru/7f41a636
HyxiienHOBBIE KHCIIOTBI: COCTAB,
CTpOeHHE U OMoJIOTHYECKas poJib
[Ipaktrueckas padota Ne 4. Permenue bubnuotexa [IOK
94 AKCIEPUMEHTAIBHBIX 337a4 MO TEME https://m.edsoo.ru/7f41a636
"A30TcoepIKalme OpraHnyecKue
coenqnueHusa”
[TpakTuueckas padora Ne 5. Pemenue bubmmnorexa [IOK
95 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/7f41a636
"Pacnio3HaBaHrE OpPraHUYECKHUX
coenquHeHni"
KonTpomnpHas pabota mo Teme
" bubnmuoteka [{OK
96 A3oTcozeprkalie OpraHn4ecKue
" https://m.edsoo.ru/7f41a636
COCTMHECHUS
97 OCHOBHBIE OHATHS XUMHUH Bbu6nmuoreka IJOK

BBICOKOMOIJICKYJIAPHBIX COEIUHEHUI

https://m.edsoo.ru/7f41a636
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¥ METOJIbI UX CUHTE3a —
MOJIMMEPU3AITUS U TTOJIMKOHICHCAITHS

08 IInactmaccel. Ytunuzanus u 1 Bu6mmoreka IJOK
nepepadoTKa IIaCTHKA https://m.edsoo.ru/7f41a636

99 DJ1acToMepbl: HaTypaJIbHbIN 1 bubnuoreka [IOK
CHHTETHYECKHE Kayuyku. Pe3nna https://m.edsoo.ru/7f41a636
Bouiokna: HatypanbHbIe,
HCKYCCTBEHHbBIC, CHHTETHUUYECKHUE.

100 Y 1 bubimoreka ITOK
[Tonmumepsl cienuaiIbHOTO

https://m.edsoo.ru/7f41a636
Ha3HAYCHHS
[IpakTuueckas padora Ne 6. Pemenue
bubmuorexa [IOK

IKCIIEPUMEHTAIBHBIX 33124 10 TEME

101 " 1 https://m.edso0.ru/7f41a636

Pacno3naBanue miactmacc u

BOJIOKOH"
O00011eHNEe U CUCTEMATU3ALMS bu6mmoreka [JOK

102 W3Y4YEHHOT0 MaTepHalia 1o Teme 1 https://m.edsoo0.ru/7f41a636
"BrICOKOMOIEKYIISIpHBIE
coeMHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI
1 Atom. CocTaB aTOMHBIX SJIEP. 1 Bubnmotexa
Xumugeckuii sneMenT. M30Tomnst LIOKhttps://m.edsoo.ru/7f41a636
5 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubamotexa
ATOMOB, KBAHTOBBIE YHCIIA LLOKhttps://m.edsoo.ru/7f41a636
3 Krnaccudukanus XumMuueckux 1 Bubsuotexa
7EMEHTOB (S-, P-, d-, f-oemenTH) LOKhttps://m.edsoo.ru/7f41a636
4 Pacnipenenenue 3neKTpoHOB MO 1 Bubsuotexa
ATOMHBIM OPOHTAIAM LLOKhttps://m.edsoo.ru/7f41a636
DeKTpOHHbIE KOHPUTypaluu Bubnnoreka
5 aTOMOB 3JIEMEHTOB B OCHOBHOM M 1 LIOKhttps://m.edsoo.ru/7f41a636
BO30YX/IEHHOM COCTOSTHUU
6 DeKTpOHHbIE KOHPUTypaluu 1 bubnuoTexa
HOHOB. DIIEKTPOOTPHUIIATENBHOCTh LIOKhttps://m.edsoo.ru/7f41a636
[lepuoanueckuii 3aKoH 1 Bubnunoteka
ITepnonnveckas cucrema LOKhttps://m.edsoo.ru/7f41a636
7 XUMHUYECKUX d1eMeHToB /I, M. 1
MenpeneeBa, CBsI3b C COBPEMEHHOU
TEOpHUEN CTPOEHUS aTOMOB
8 3aKOHOMEPHOCTH U3MEHEHUS 1 Bubnnoteka
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CBOMCTB XUMHUYECKUX AJIEMEHTOB U
00pa3yeMbIX UMHU MTPOCTHIX U
CJIO’KHBIX BEILIECTB MO IPyIIaM U
nepuoam

LUOKhttps://m.edsoo.ru/7f41a636

9 CucremaTu3aius 1 0000IIeHNe bubamorexa
SHAHI IO TEME LUOKhttps://m.edsoo.ru/7f41a636
Buan xuMuueckoi CBA3H. Bubnnoteka
Mexanu3mbl 00pa3oBaHUs LOKhttps://m.edsoo.ru/7f41a636
10 KOBAJICHTHOU CBsi3u. Bogopoanas
CBA3b. MeXXMOJIEKYIIsIpHBIE
B3aUMOJICVCTBUS
BaneHTHOCTB U BaJ€HTHBIE Bubnnoreka
1 BO3MO)KHOCTE/I atoMoB. CBs3b LOKhttps://m.edsoo.ru/7f41a636
AJIEKTPOHHOU CTPYKTYPBI MOJIEKYJT
C UX T€OMETPUUECKUM CTPOCHUEM
[IpeacraBneHuss 0 KOMILUIEKCHBIX Bubnnoreka
12 COCMHEHMSX: COCTaB U LIOKhttps://m.edsoo.ru/7f41a636
HOMEHKJIaTypa
BemectBa MonekynsipHOTO 1 Bubnnoteka
13 HEMOJIEKYJISIPHOTO CTPOEHUs. THIIBI LOKhttps://m.edsoo.ru/7f41a636
KPUCTAJUTMYECKUX PEUIETOK U
CBOMCTBA BEILIECTB
[ToHsiTHE O NUCIIEPCHBIX CUCTEMAX. Bubnunoteka
14 [Ipencrapienne 0 KOIIOUIHBIX LLOKhttps://m.edsoo.ru/7f41a636
pacTBopax
WcTuHHBIE pacTBOPSI: Bubnunoteka
15 HaCBIINIEHHBIE U HEHACHIIIICHHEIE, LOKhttps://m.edsoo.ru/7f41a636

PacTBOPUMOCTb.
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Kpucramnoruaparst

16

17

CriocoObl BhIpaKEHUS
KOHIIEHTPALlUU PAaCTBOPOB

Pemrenune 3a71a4 ¢ HCOIB30BaHUEM
HOHATHUH ""MaccoBas I0JIA
pacTBOpEHHOTO BeliecTBa',
"MoJIgIpHas KOHIleHTpanus"

Bubnunoteka
LUOKhttps://m.edsoo.ru/7f41a636

Bubnnoteka
LUOKhttps://m.edsoo.ru/7f41a636

18

19

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKHUX BEILECTB

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

Bubnnoteka
LUOKhttps://m.edsoo.ru/7f41a636

Bubnunoreka
LUOKhttps://m.edsoo.ru/7f41a636

20

21

22

Kontponbnas paboTa mo temam
"Crpoenue atoma. [lepuoanueckuii
3akoH u [lepuoandeckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa", "Crpoenue
BemiecTBa. MHOrooopasue
BelecTB"

Knaccudukanms xumuaecknx
peaKunii B HEOPTraHUYECKOU U
OpraHUYeCcKON XMMHUH. 3aKOH
COXPAaHEHUS MAacChl BELIECTB; 3aKOH
COXPAHEHUS U MPEBPALLCHUS
SHEPrUU MPU XUMHYECKUX
peaKuusx

TemnoBbie 3G HEKTH XUMUYECKUX

Bubnnoteka
LUOKhttps://m.edsoo.ru/7f41a636

Bubnnoteka
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peakuuii. Tepmoxumuyeckue
YpaBHEHUS

LUOKhttps://m.edsoo.ru/7f41a636

Beluucnenus no ypaBHeHHUIM

Bubnnoteka

23 XMMHUYECKUX PEAKIUI U LLOKhttps://m.edsoo.ru/7f41a636
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOUN peakiinu, Bubnnoteka

24 €€ 3aBUCHMOCTb OT Pa3JINYHBIX LUOKnhttps://m.edsoo.ru/7f41a636
¢axropos. Katanus u
KaTaJlu3aTOPhI

o5 ['oMorenHsbie U reTeporeHHbIC 5M6HMOTéKa
peakiun LLOKhttps://m.edsoo.ru/7f41a636
[IpaxTuueckas padora Ne 1 o

26 teMe "BnusHue pa3nuyHbIx
(hakTOpOB HA CKOPOCTH
XUMHYECKOHN peakiun"

97 OObpaTtumble U HEOOpaTUMBbIE bubnvoteka
peakiy. XUMIUeCKoe PABHOBECHE LIOKhttps://m.edsoo.ru/7f41a636
ITpakTryeckas pabora Ne 2 o

28 TeMe "BinsiHne pa3nnyHbIX
(hakTOpOB Ha MOJOKEHUE
XUMHUYECKOTO paBHOBECUS"
DNEeKTPOMTHYECKAs TUCCOIUAIIHS. Bubnunoteka

29 CunbHbIe U cadble YEKTPOIUTHIL. LLOKhttps://m.edsoo.ru/7f41a636
Crenens aucconuanuu
HNonnoe nponsBeaeHUE BOJIBI. Bubnunoteka

30 Cpena BOJHBIX pacTBOPOB. LIOKhttps://m.edsoo.ru/7f41a636

Bognopoausrii mokasarens (pH)



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

pacTBOpa

I'maponus cosneit. Peakiuu,

Bubaunorteka

31 NPOTEKAIIHNE B paCcTBOPax LUOKhttps://m.edsoo.ru/7f41a636
3JIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o
32 TeMe "XUMHUUYECKHE PEeaKIuu B
pacTBOpax AJAEKTPOIUTOB"
OKHCIUTEIBHO- Bubnnoteka
33 BOCCTAHOBHUTCIIBHBIC PCAKIIMH. LLOKhttps://m.edsoo.ru/7f41a636
Baxxuelinme OKUCIUTEIN U
BOCCTaHOBUTEIIN
34 Mertoa 31eKTpOHHOTO (3JIEKTOHHO- BM6””°TPjKa
HOHHOTO) Gananca LOKhttps://m.edsoo.ru/7f41a636
35 DIEKTPOIU3 PaCTBOPOB U EI,V(I)6KnhV:T§Ka
PACILIABOB BELECTB ps://m.edsoo.ru/7f41a636
Bubnunoteka
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB LLOKhttps://m.edsoo.ru/7f41a636
bubnnoteka
37 Pemenue 3a1a4 pa3nuyHbIX TUIIOB LIOKhttps://m.edsoo.ru/7f41a636
Cucremaruzamus 1 00001eHe Bubaunorteka
38 3HaHMH 10 Teme "XuMHUIeCKne LlOKhttps://m.edsoo.ru/7f41a636
peakuun"
39 KonTponbhas pabota no teme
"Xumuyeckue peakuuu"
40 IlonoxxeHnrue HEMETAIIOB B bubnnoteka
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IIepnonnueckoi cucreme
XHUMHYECKUX djeMeHToB /I, U.
MeHeneeBa 1 0COOEHHOCTH
CcTpoeHus ux aromoB. Ouzndeckue
CBOICTBa HEMETAJIIIOB

Anorponust HeMeTaJlIoB (Ha

LUOKhttps://m.edsoo.ru/7f41a636

Bubnnoteka

41 IIpUMepe KUCI0pOAa, CEPHI, LLIOKhttps://m.edsoo.ru/7f41a636
docdopa u yraepoaa)

42 Bonopon: nony4enue, pusnueckue BM6””°TPTK3
Y XMMHYECKHE CBOMCTBA. ['npuibl LIOKhttps://m.edsoo.ru/7f41a636
["asiorensl: HaxX0X/I€HUE B Bubnnoreka

43 MIPUPO/IE, CIOCOOBI MOTYUYCHHUS, LOKhttps://m.edsoo.ru/7f41a636
(busznuecKkrue 1 XuMHUYECKHe
CBOMCTBA
I'anorenoBoxopoasl. Baxkueiimue Bubnnoreka

44 KHUCJIOPOJICOAEpIKALTIE LLIOKhttps://m.edsoo.ru/7f41a636
COEIMHEHUS TAJIOT€HOB
JlabGopatopHble U IPOMBIIIJICHHbIE Bubnunoteka

45 CITIOCOOBI IOTY4EHHs FaJIOr€HOB. LLOKhttps://m.edsoo.ru/7f41a636
[IpuMeHeHne ranoreHoB 1 ux
COCAMHEHUI
[TpaxTrueckas padota Ne 4.

46 Pemenue skciepuMeHTATBHBIX
3ama4 no teme "["amorensr”
Kucnopon: nabopatopusie u Bubnnoteka

47 MIPOMBIIIIJIEHHBIE CTIOCOOBI LIOKhttps://m.edsoo.ru/7f41a636

HOJ'Iy‘-IeHHSI, (1)I/ISI/I‘ICCKI/IG %1
XxuMuueckue csorcrsa. O30H.
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IIpuMeHeHne Kucnopoaa u 030Ha

Bubnunoteka
48 Oxcuibl M IIEPOKCHIBI LIOKhttps://m.edsoo.ru/7f41a636
Bubnunoteka
49 Pemrenue 3aaa4 pas3sjInuYHbIX TUIIOB LI,OKhttps://m.edsoo.ru/7f41a636
Cepa: Hax0JIeHUE B IPUPOJIE, Bubnunoreka
50 CHIOCOOBI TOy4YeHUS, PU3UIEeCKIe LIOKhttps://m.edsoo.ru/7f41a636
Y XUMHYECKHE CBOMCTBA
Bubnnoreka
o1 CepoBonopoz, Cyabgubt LIOKhttps://m.edsoo.ru/7f41a636
Kucnoponconepxkaniue Bubnunoteka
52 coenuHeHus cepbl. OCOOEHHOCTH LIOKhttps://m.edsoo.ru/7f41a636
CBOMCTB CEpHON KHUCIIOTHI
ITpakTruueckas pabora Ne 5.
53 Pemenue skcriepuMeHTATEHBIX
3ama4 o teme "Cepa u eé
coeTuHEeHHS "
A30T: Hax0XKJIeHUE B IPUPOJIE, Bubnnoreka
54 CHocOObI MOTy4YeHUs, PU3nIEeCKue LOKhttps://m.edsoo.ru/7f41a636
1 XUMHYECKHE CBOMCTBA. AMMHAK,
HUTPH/IBI
Kucnoponconep:xauue Bubnnoreka
55 coenuHeHMS a30Ta. OCOOEHHOCTH LIOKhttps://m.edsoo.ru/7f41a636
CBOMCTB a30THOM KHUCIOTHI
56 [Ipumenenue azoTa u ero Bubnunoteka

coeiMHeHU. A30THbIe y10OpeHus
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docdop: HaXOKICHUE B IPUPO/IE,
CIocoObI MOJTy4eHUs, PU3nIecKue

LUOKhttps://m.edsoo.ru/7f41a636

Bubaunorteka
LUOKhttps://m.edsoo.ru/7f41a636

S U XUMHYECKHE CBOMCTBA.
®dochunst u hochun
Oxkcuapl hocdopa, Bubnnoteka
58 dhochopcoaepkae KUCIOTHI. LIOKhttps://m.edsoo.ru/7f41a636
Conu dochopHOl KUCIOTHI
[Tpumenenne pocdopa u ero BubnnoTteka
59 coequHeHUi. DocopHbIe LIOKhttps://m.edsoo.ru/7f41a636
ynoopeHus
[IpakTuueckas padota Ne 6.
Pemenue skcriepuMeHTATbHBIX
60 "
3amad o reme "A30t u hocdop u
WX coeMHEeHUs"
Yraepoa: HaXOXKJIEHHE B IPUPOJIE, Bubnnoteka
61 AJUIOTPOITHBIE MOAU(PUKALIHH; LUOKhttps://m.edsoo.ru/7f41a636
(du3HYeCcCKre U XUMUICCKHE
CBOMCTBA, IPUMEHEHUE
Oxcun yrnepona(ll), oxcun Bubanorteka
62 yraepona(lV), yronbHaast KUciioTa u LLOKhttps://m.edsoo.ru/7f41a636
e€ conun
Bubnnoreka
63 Pemenne 3a1a4 pa3nu4yHbIX TUIIOB LIOKhttps://m.edsoo.ru/7f41a636
Kpemuwnii: HaxoXaeHHE B IPUPO/E, Bubnnoteka
64 CIOCOOBI MMOMy4YeHus, (pu3nyecKue LIOKhttps://m.edsoo.ru/7f41a636

U XUMHUYECKUE CBOUCTBA
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Oxcun kpemuusi(1V), kpeMHueBas

Bubnnoteka

65 KHCITOTA, CHITHKATEL LIOKhttps://m.edsoo.ru/7f41a636
[IpumeHeHne KpeMHUS U ero Bubnunoteka
66 coenuHeHMi. CTEKII0, €ro LIOKhttps://m.edsoo.ru/7f41a636
MOJTy4YeHHE, BUJIBI CTEKIIA
Bubnunoteka
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB LIOKhttps://m.edsoo.ru/7f41a636
68 Cucremaru3zamus u 00o0meHne BM6””°TPTK3
sHanmi o Teme "HemeTanms" LOKhttps://m.edsoo.ru/7f41a636
69 KonTponbhas pabota mo teme
"Hemerainer"
20 AHanm3 pe3ynbTaToB KOHTPOJIBHON bubn MOTPTKa
PaBOTHI, KOPPEKIIHS OMHGOK LIOKhttps://m.edsoo.ru/7f41a636
[TonoxeHune MeTawIoB B Bubnunoteka
[Tepuoanueckont cucreme LOKhttps://m.edsoo.ru/7f41a636
71 XUMHUYECKHUX 3JIEMEHTOB.
Oco0GeHHOCTH CTPOECHUS
AJIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB
OOume puznyeckue cBOWCTBA BubnnoTeka
72 MetasuioB. [I[puMenenne metanaoB LOKhttps://m.edsoo.ru/7f41a636
B OBITY U TEXHHUKE
73 Crnnasel MetaiioB. Koppo3zus https://m.edsoo.ru/7f41a636
METaJIJIOB
74 Pemrenne 3aia4 pa3nuyHbIX TUIIOB Bubnunoteka
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DIIEKTPOXUMHUYECKUH P

LUOKhttps://m.edsoo.ru/7f41a636

Bubaunorteka

75 HanpspkeHud MetaiioB. O0mue LLIOKhttps://m.edsoo.ru/7f41a636
CHOCOOBI OJTYyYEHUS] METAJIOB
OO01mas xapakTepucTHKa METaJIOB Bubnnoteka
|A-rpynmst [leproaunueckoit LLIOKhttps://m.edsoo.ru/7f41a636
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
76 Hatpuii 1 xanuii: monyuenue,
(busznuecKkrue 1 XuMUYEeCKHe
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COCTMHEHUMN
OO01mas xapakTepucTUKa METaIOB Bubnunoreka
[lA-rpynmst [lepuoanueckoit LLIOKhttps://m.edsoo.ru/7f41a636
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.
77 Maruuii ¥ KaJIbLIUi: MOJTy4YEHHUE,
(du3HUecCKre U XUMUICCKHE
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COCIUHECHUN
78 XKeéctkocTh BOABI M CLIOCOOBI €& Bubn MOT?Ka
yCTpaHeHus LOKhttps://m.edsoo.ru/7f41a636
AJIOMUHUI: TIOTy4YeHHE, Bubnunoteka
79 (bu3nUecKre U XUMUYECKUE LIOKhttps://m.edsoo.ru/7f41a636
CBOWCTBa, MPUMEHEHUE
AMpoTepHbIe CBOMCTBA OKCHIA U Bubnunoteka
80 TUAPOKCHUIa AITFOMUHUS, LOKhttps://m.edsoo.ru/7f41a636

THAPOKCOKOMIIJICKCHI aJTlOMUHNA,
HUX NIPUMCHCHUC
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Bubnnoteka

81 Pemenue 3ai1ay pa3nuyHbIX TUIIOB LIOKhttps://m.edsoo.ru/7f41a636
[TpakTrueckas padora Ne 7.

82 Pemenne skciepuMeHTaIBHBIX
3a1a4 o Teme "MeTasuibl TJIaBHBIX
noarpynm”
OO01mas xapakTepucTUKa METaIOB Bubnunoreka

83 no6ounbIx noarpynn (b-rpymm) LLIOKhttps://m.edsoo.ru/7f41a636
[Tepuonnueckoit cucTemMsl
XUMUYECKUX IJIEMEHTOB
duznyuecKnue 1 XUMHYECKHE Bubnnoreka

84 CBOMCTBa XpOMa U €ro LLIOKhttps://m.edsoo.ru/7f41a636
COEIMHEHM, UX TPUMEHEHUE
Baxxnenmmne coemHeHNS BubnnoTteka

85 Mapranua. [lepmanranar kanus, LOKhttps://m.edsoo.ru/7f41a636
€ro OKHUCIUTEIbHBIE CBOMCTBA
dusnuecknue 1 XUMHIECKHE Bubnnoteka

86 CBOMCTBA kKeJjie3a U €ro LLOKhttps://m.edsoo.ru/7f41a636
coeguHenuil. [lonyuenue u
MIPUMEHEHHUE CILJIABOB XKeje3a
dusnuecknue 1 XUMHIECKHE Bubnnoteka

87 CBOMCTBA MEIH U €€ COCTUHECHUM, LLOKhttps://m.edsoo.ru/7f41a636
WX IPUMEHEHUE
dusznuecKrue 1 XUMHUECKHE Bubnnoreka

88 CBOMCTBA ITUHKA U €r0 LLOKhttps://m.edsoo.ru/7f41a636

COGHHHeHHﬁ, HUX IPUMCHCHUC.
FI/I)]pOKCOKOMHJ'IeKCI)I OUHKa
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[TpakTuyeckas pabora Ne 8.
Pemenue sxcriepuMeHTaAIBHBIX

89
3a1a4 1o teme "MeTaiibl
MOOOYHBIX MOArpyI"
Bubnunoteka
90 Pemenue 3a1a4 pa3uyHbIX TUIIOB LIOKhttps://m.edsoo.ru/7f41a636
O00011IeHIE U CUCTEMATHU3AIUS Bubanorteka
91 H3Y4YEHHOT'0 MaTepHaIa 1o TeMe LIOKhttps://m.edsoo.ru/7f41a636
"Meramibt"
KonTponbhas pabota no teme
92 n n
Merainbl
93 AHanu3 pe3yiabTaTOB KOHTPOJIBHOM bubnvoteka
PABOTEL, KOPPEKIIHS ONIHOOK LOKhttps://m.edsoo.ru/7f41a636
Ponp xummn B obecrieueHUN Bubnnoreka
94 YCTOWYUBOIO pa3BUTHUSA LIOKhttps://m.edsoo.ru/7f41a636
yenoBeuecTBa. [loHATHE 0 HAYUHBIX
MeTO/aX UCCIEOBaHUS BEIIECTB
Hayunble npuHUHKITBEI OpraHU3aluu Bubnnoreka
95 XAMHUYECKOT0 IIPOU3BOCTBA. LOKhttps://m.edsoo.ru/7f41a636
[IpombIeHHbIe CTIOCOOBI
MOJIYYEHUS] BaKHEUIITUX BEIIECTB
XUMUYECKOe 3arpsi3HeHne Bubnunoteka
96 OKpY’Karolllel Cpe/ibl U ero LIOKhttps://m.edsoo.ru/7f41a636
MOCJIE/ICTBUS
97 XUMUA U 3J0pPOBBE YEIOBEKA. bubamorexa

JlexapcTBEHHBIE CpeICTBA

LOKhttps://m.edsoo.ru/7f41a636
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Xumus mumu. Poiabs XxuMuu B

Bubnnoteka

98 obecrieueHn! MUIIEeBON 1 LLIOKhttps://m.edsoo.ru/7f41a636
0€301acHOCTH

99 KocMmernueckue u naproMepHbie 1 Bubnuoreka
cpeacTsa. beitoBas xumus IHOKNhttps://m.edsoo.ru/7f41a636
XUMUsI B CTPOUTEIBCTBE. Bubnnoteka

100 Baxneiime cTtpouTeNbHBIE U 1 LIOKhttps://m.edsoo.ru/7f41a636
KOHCTPYKIIMOHHBIC MaTepUAITBI
XuMHsI B CEJIBCKOM XO3SCTBE. BubnnoTeka

101 Oprannueckue 1 MUHEPAJIbHbBIE 1 LLIOKhttps://m.edsoo.ru/7f41a636
ynoopeHus

102 CI/ICTevMaTI/IE}aHI/I?I 1 00001meHmne 1 EI,VCI)6KnhMt:pT:;(/am eds00.r/ 7412636
3HAHUU TI0 TeMe L :

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
» Xumus, 10 kmace/ IN'abpuensa O.C., Octpoymos U.I'., Cnaakos
C.A., AkunonepHoe obuiectBo «M3garenberBo «lIpocBemenne»

» Xumus, 11 kmace/ I'a6puensa O.C., Octpoymos WN.I'., Cnagkos C.A., JIeBkuH
A H., Akunonepnoe o6mectBo «M3narensctBo «lIpocBemienne»

» Xumus, 11 kmacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.;
nof penakuueit Jlyauna B.B., O611iecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AktinonepHoe odbmectBo «M3marenscTBo «IIpocBemeruey
Xumust. 10 kmace. YrnyOaeHHBIH ypoBeHb. MeToandecKkoe Mocooue K y4eOHUKY
O. C. I'abpuensna,

. T. Octpoymona, C. IO. ITonomapesa / O. C. I'abpuessn, 1. I'. OctpoymoB. —
M. : lpoda, 2022.

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJIS

Xumust. Yrmyonennsiii ypoBenb. 10 kinace. Mertoanueckoe mocooue
Metoanueckoe nocodue pazpadoTaHO B COOTBETCTBUU C (heiepaibHbIM
roCyIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM CPEIHEr0 OOIIETO
obpazoBanus u [IpumepHOit 0CHOBHOI 00pa30oBaTeIbHON IPOrpaMMOi CPETHETO

ob11ero oOpazoBaHus U BXoAUT B cocTaB TMHUU Y MK «Xumust. YrinyOieHHbIHl



ypoBeHb. 10—11 kmaccs» B. B. Epemuna, H. E. Ky3pmenko, B. . Tepenuna,

A.A. [Tpo3nosa, B. B. Jlynuna.

Xumus. YrinyOneHHsiitypoBens. | 1 kimace. MeToaudeckoenocooue

Jlunus YMK B. B. Jlynuna. Xumus (10-11) (V)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.alhimik.ru/, http://www.chemistry.narod.ru/, http://hemi.wallst.ru/
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