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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOrpaMMmbl CpeIHEro o01ero
obpazoBanusi(POIl COO), npeacraBnenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, ¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPAMMBI, H
OCHOBHBIX TOJIOkeHUH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuoy 10 2025 roma» (Pacnopsiokenue IlpaButensctBa PO ot
29.05.2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIyOJIEHHOTO HW3Y4YEHHUs 3aHMMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O00IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOJUMYIO ISt
aJlanTaiyy UX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusix npodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XuWMHM Ha3HAu€HUE MpeaAMEeTa «XHUMHUSD» MOJydaeT
HOJpOOHYI0  HMHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUETENHECTBOM TOMY SIBJISIFOTCSA CJEAYIOIIME BBIMOJIHSAEMBIE MPOrPaMMOM 110
XUMUHU (QYHKIIHH:

e uH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHMsI, BOCIUTaHUS U Pa3BUTHUS 00yJarOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHM3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
Ompe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH O00pa30oBaTENbHBIX TOCTHXKEHHI OOydarommxcs B
paMKax HWTOTOBOM aTTecTald B (QOpMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKax OTHEIbHBIX mpoduieii, mnpegycMaTpuBacTt
pacnpeneneHue W CTPYKTYpHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIEIOBATEIIBHOCTh HW3Y4YEHHUS y4eOHOTO
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUNA  00ydYarolmerocs IO OCBOECHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULHUSAM B MNpPOrpaMMe IO XHUMHUHU IPEAyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJICHHOW MPOrpaMMoOil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COAEp)KaHUS y4eOHOTo NpeaMmeTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYECHUU TPEIMETOB 0a30BOr0 M YINIYOJIEHHOIO YpOBHEW B CHUCTEME
nudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYyOJNEHHOTO U3YYCHHUS HANpaBJIeH Ha peau3aliuio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIIUM  ATalloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHMs B paMKaX M3yYEHUs] CHEUUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaTIbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOJATOTOBKUA OOYYaroOIIUXCs, BRIOPABIIMX ONpeaeaEéHHbIN Mpoduiib
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYSHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHOT0 00pasoBanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOl 00pa30BaTEIBFHON IMPOTpaMMBI CpPeAHEro oO0Iero oOpa30BaHHS
U3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHUH palMOHANU3allid y4eOHOro Tpyaa u
O00OOMIEHHBIX  CIMOCOOOB  JEATETBLHOCTH, WMEIOMINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas Xxumus». [Ipu onpeaeneHn moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allud COJACpPKaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nojiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKass XHMHSI» COCTABJISIET COBOKYIHOCTb MPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpeNeiaEHHOE TEOPETHYECKOE [OMOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Marepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOCHUM BEIIECTBA, XMMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NPOTEKaHUS PEAKUUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKOH KHUHETUKHU
U TepMoaMHamMuKu. WM3ydeHnue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEICTABICHUSAX O CTPOEHUU aToMa. XMMHYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBanus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOopMUpOBaHMEM  TpEACTaBIeHUM 00
IIEKTPOXUMHUYECKUX IMPOLIECCaxX U NEKTPOIU3€E PACILUIABOB U PACTBOPOB BEILECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BOpocaM 00 3JEKTPOHHBIX ddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB ONpeaeIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIAaCCOB XUMHKO-(QU3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU IMpeMeTa B JAaHHOM Cllyyae akLeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHUH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKyJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Il KIACCOB XHUMHKO-
Oouonoruyeckoro npoduiast OOJBLINI YyAENbHbII BeC OyleT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTCsl  BO3MOXKHOCTB  JUIsl  Oosiee
OOCTOATENBPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUIbI, OEJIKH, YIJIEBOJbI, HYKJICHHOBbBIC
KHUCIIOTBI U Apyrue. IIpu 3TOM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3y4YCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mumane ¢GopmupoBaHHS OCHOB HAy4YHOIO MHUPOBO33PEHUS, OCBOEHUS
OOIIEHaYYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBEeHHO-HaydHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil MepBOCTENEHHON 3HAYUMOCTU SBJISETCA (OPMHPOBAHUE OCHOB
HAyKl XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA M OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio TakKux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUILEBOM 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U PUPOIHON CpELIE;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIbHbIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0yJarOIIIXCS O0CO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsl OOBSICHCHUS U
IIPOTHO3HPOBAHMS SIBJICHUH, UMCIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pEIICHUS MPOOJIeM, CBA3aHHBIX C XUMHUEH, TPOTHO3HPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKOM 0€30IaCHOCTH MOCIICICTBUIM
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMUMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJICHWe  TPEJACTaBICHHA O  HAyYHBIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IIPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M IMTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAOIIHMX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyOJNEHHOM ypoBHE OCOOYI0 — aKTyaJbHOCTb
IpUOOPETAIOT TaKUe LU U 331a4H, KakK:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHUS K TMPOLECcCY TBOpPUYECTBA B OOJACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNM B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAaMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueI0BEYECKUX 1IECHHOCTEMH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO YCHENTHOM MPo(heCCHOHAIBHON U OOIIECTBEHHOU JeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUYECKOHN AEITESIbHOCTH.

OO01iee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XUMHUYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbIN). TUNBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CocoObI pa3pbiBa CBS3EH B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIe A(H(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkuuoHagsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuaeckas
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KjiaccuUKalMs OpraHudecKux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKOW XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl HW3Yy4YEHHs] BEIIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHI MO TMPEBPAIICHUI0 OPraHUYEeCKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpTraHUYECKUX BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlIKAHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriepojaa, o-cBsi3b. dusmyeckue cBOMCTBA
aJIKaHOB.



XHWMHUYECKHE CBOMCTBA QJIKAaHOB: PEAKUMH 3aMEIICHHS, W30MEpU3aLuH,
JNErHIPpUPOBaHMs, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOTIO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN alKEHOB,  Sp*-
ruOpuan3aiys aTOMHBIX opOuTasneil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHEe CBOWCTBA AJIKEHOB.
XVWMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- u | 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrIocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJKWHOB, Sp-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHbIE peaKMu HA TPOHUHYIO CBI3b. CIOCOOBI MOTYyUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKynbl Oenzona. dusmyeckue CBOMCTBA apeHOB. XHUMHUYECKUE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKLIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpEe alKWIbHBIX pPAJUKaIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposna. CriocoObl NOTyYeHUs U
IPUMEHEHUE aPOMATUUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3bl. HedTh u €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CnocoOsl nepepaboTku HePTH:



MEPErOHKa, KPEKUHT (TEPMHUYECKUM, KATATUTUYECKHI), PUGOPMHUHT, MHUPOJIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAaMU YTJIEBOIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYHA. B3auMoOaelCcTBHE NUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHne (GU3NIECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTh), KAYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOE OOHapyKEHUE
yriepoga W BOJOpPOJa B OpPraHWYECKUX BEIIECTBAX, MOJY4YEHUE HDTWICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FAJIOTE€HIIPOU3BOIHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kamniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (HA MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJIOpoaHbIE CBSI3M MEXKIY MOJIEKYJIaMH CIHPTOB.
XUMUYECKHE CBOMCTBA: pPEAKUMUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl TMONyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKOAb W riaulepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: PEAKIUM 3aMEIICHUS, B3aUMOJICUCTBUE C OPTaHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JlefictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYEeHHS U TNPUMEHEHHUE
MHOTOaTOMHBIX CIIUPTOB.

@®enon. CTpoeHHUE MOJEKYJbl, B3aUMHOE BIUSHUE THAPOKCOTPYIMIbI H
O0eH3oapHOrO snpa. duszndeckue cpoilcTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha (eHona. TokcHMuHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHMS — ATTBJETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifbl albJeruioB U KETOHOB, oO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB.  XUMHUYECKHME  CBOMCTBAa  QIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeanHeHns. OKHCIIEHUE albJAEern0B, KAUYECTBEHHBIE PEAKLIUHA HA aJIbJIETHUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
Oco0OeHHOCTH CBOWMCTB MypaBbUHOM KHUCIOTHL. lloHATHE O TPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAs, MaJIbMUTHHOBAsA, OJICMHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCAoThl. CrIoCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, pU3ndecKkue 1 XUMUYECKHE CBOICTBA KHUPOB: TUAPOIIN3 B
KHUCIION U 1ienioyHon cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHBIX JKUPHBIX KUCJIOT. XKuphl B Ipupo/Ie.

MpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmast xapaktepuctuka yriaeBoaoB. Knaccudukaius yriaeBogaoB (MOHO-, -
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBAa U HaxoxkAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIUU C YHACTUEM CIIUPTOBBIX U AJIbJACTUIHON
rpynn, COUPTOBOE M MOJOYHOKUCIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxxnenue B npupoje u npuMmenenue. [lonucaxapuapl: kpaxman,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOMydyeHue 3PUpoB Lewmtoao3bl. [lonsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN IIEIK).



OKCIEPUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M HMX MPEBPALLECHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTUJIOBOTO CIIMPTA B AJIBJAETHJ HAa PACKAIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memau(Il)), peaknus raunepuHa
ruapokcusiom Menu(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ runpokcuaom menu(ll), Bzaumoneiictue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliye OpraHunyecKue coeJUHEeHUs.

AMHHBI — OpraHMYEcKUe MPOU3BOAHBIE amMMuaka. Kiaccudukanus aMuHOB:
anidaTuyeckue W apoMaTUYECKue; IEepPBUYHbIC, BTOPUYHBIE M TPETUUHBIE.
Crpoenue Moiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWCTBA aNn(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
AJTKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Conu anKniIaMMOHHS.

AHWIIMH — TIPEACTAaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHWIMHA. B3anMHoe BiusiHUE TPy aTOMOB B MOJeKyJie aHminHa. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHE amudarnyeckux aMuHOB. [lonmydyeHue aHwiIMHA W3
HUTPOOEH30a.

AmunOkucinoTel. Homenknatypa u nuzomepus. OTaenbHble IPEICTaBUTENN O
AMUHOKHCJIOT:  TJIMUMH, aJaHuH. @U3NYecKue CBOMCTBA  AMHUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAs U TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: TUAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLMU Ha OCNIKH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M HMX NPEBPALICHUN:
pacTBOpeHHE O€NKOB B BOJE, JAeHATypalusi O€JKOB NPH HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€JKM, pEUIeHHE SKCIEPUMEHTAJIBHBIX 3ajad [0 TeMaM
«A3oTcomepkalMe ~— OpraHhyeckue — coeamHeHus» U «Pacmo3HaBanume
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKyJIAPpHBIE COeIMHEHUS.

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJMMEPU3ALINNA, CPEIHAS MOJIEKYJISIpHAs



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETaKpUIAT, MOJIUKapOOHATHI,
noJIdTUIICHTepePTanar). Y THiu3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, METK), HCKYCCTBEHHBIE (BUCKO03a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApPOH U JIABCAH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE C 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
KaydyyKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOHSIIMX B €ro COCTaB, HAXOXICHUE
MOJIEKYJIIPHON  (DOPMyYJIBI  OPraHUYECKOTO COEAUWHEHUs 1o Macce (00béMy)
MPOAYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WMJIM CIIOCOOOB
MOJIYYEHHUsI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, JKOcHUCTeMa, Ouochepa, MeTabOIN3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTEpPOTPO(PHBIA THIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHonorus: mUIIEBBIC TMPOAYKTHl, OCHOBBI PAIlMOHATIBHOTO MUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukanms XuMruieckux 3JI€MEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM  OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U llepHoanueckor CUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinueckas. MexaHu3Mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 11oJIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOM CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BaneHTHOCT, W BaJICHTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XVMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPAIMM PacTBOPOB:
MaccoBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHubie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHUA OTJICJIBHBIX MPEACTABUTEICH HEOPTaHNYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUH. 3aKOH COXPAHEHMSI MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusX. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMHUYECKUE YPaBHEHUS.

CKOpOCTh XHMHUYECKOW pEaKInu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (HaKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBeCHUS. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxxHeiilime OKHCIMTEINM W BOCCTAHOBUTEIM. MeETON SJEKTPOHHOro OaaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOILIBI) WHIMKATOPOB, M3YYEHUE BIMSHUSA PA3TUUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Duznyeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMHd M HEMETaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBAa. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxxneHue B mpupoje, COcOObl MOJydeHus, (GU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajJoreHoB U uX COCIMHEHUM.



Kucnopon, o3oH. JlabopaTopHbIE W MPOMBIIUICHHBIE CIIOCOOBI MOTyYEHUS
Kkucinopoaa. @uU3NUeCKne U XMMHUYECKUE CBOMCTBA M IIPUMEHEHHE KHUCIOpOAA U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl ¥ €€ COeTMHEHU.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciaora u e€ conu. [Ipumenenue ¢ocpopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOWCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbHas kuciota u eé
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBash KHUCIIOTA, CUJIHKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTaioB. IlpuMeHeHue MerTamioB B OBITY U TEXHHKE.
CrmuiaBel METAIIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MTOJTYYEHHUS METAJIJIOB: TUIPOMETAILTYpPrus, MUPOMETAILTYPIHS,
anektpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CnocoObl 3allIUTHI OT
KOPPO3UHU.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuomnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U UX COCTUHEHUN.

O6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cuctemsl
XUMHYECKHX JJIEMEHTOB. MarHuil W Kajuplui: MoJlydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIEeCTBA W €ro coeauHeHud. AMQOTepHBIE CBONCTBA OKCHAA U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckol CUCTEMbI XUMHUYECKUX JIIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaTsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nyeckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a M ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

Du3nYeCKne 1 XUMHYECKHE CBOMCTBA MeIIU U €€ coenuHeHuil. [lomyyenne u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M HX MPEBpaIICHUIL:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepnl, ¢docdopa, kene3a, MarHus B
KHCIIOPOAE, H3y4YECHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJVIOB C BOJOM (BO3MOXHO HCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMH KHCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YU KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorenn», «Cepa u e€ coeguHeHUs», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYII.

XuMus U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAyyHbIX METOJax II0O3HAHHUS W METOAOJOTHH HAyYHOTO HCCIEHOBaHUS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Posib xumuu B 006ecriedeHIH SHEPreTHIeCKON Oe301MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METUILIUHBI.



XWMHs AW OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE 100aBku. Ponb xumun B
o0ecrieuyeHn UIIeBO 0€3011aCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OeTOoH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainel g 3JeKTpOHUKU. HaHOTEXHONIOTUN.

PacuérHble 3anaumn.

Pacuétpl: Maccel BemiecTBa Win o0bEMa ra3oB MO MU3BECTHOMY KOJIUMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PAcTBOpPA C OMNPEICIEHHON
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B PACTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKUIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpraHn4eckor xuMuu B 11 Kilacce ocylIecTBIISIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOr'O IIUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsi, 3aKOH, aHaJUu3, CUHTE3, KJacCUu(uKaIus, NepUoJIUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TEl0, OOBEM, arperaTHOE COCTOSHUE BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIEI U3BMEPEHUS, CKOPOCTh, IHEPTHSI, Macca.

buomorus: kieTka, opraHusM, dKocucTeMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIAEBOAbI, HYKICHHOBBIC KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepasbl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUILEBAsI MTPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npernaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPHUAJIOB, JJICKTPOHHAsA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIECTICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
OoOy4JaronIMxcs B MPOIECCE peau3aiu 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHNS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MpPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUJIOB YUY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XWMHHM, OCO3HAHHUSI TOTO, YTO JAHHBIE HAYKH €CThb PE3yIbTaT
JUTUTEIbHBIX ~ HAONIOACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



WHTEpECAa M [03HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUH M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEYEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMNX 30POBbIO U KU3HHU JIIOEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NeSATETbHOCTH, OOINECTBEHHO TOJE3HOW, TBOPYECKOW W  JPYrUX BHAAX
NesTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHil pa3iaInyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUHM IO XUMUU;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BbIOOpY HWHIMBHUIYaJIbHOW TPAEKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMUH, UHTEPECOB U
noTpeOHOCTEH 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BpEHd OKPYXNKaAOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpPALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH AKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEIIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUSI AaKTUBHO HPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BUTHS
HAyKU U OOIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M peUIeHUH MpodJieM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, JSHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHMMAaHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJAIIUX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbI0 TOJy4YeHUSs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pasNu4HbIX chepax mpodeccruoHaaIbHOMI
JEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHI OCBOCHUS MPOrPAMMBI [0 XHUMHHU HAa YPOBHE
CpellHero o01ero o0pa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUU(PUKYy METOJOB TO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHs (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAaKTOB U
SIBJICHU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOBI U 3aKIIIOUCHUS;

MIPUMEHSITH B MPOIECCE MO3HAHUSI MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHEHHE XUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS JUISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKuunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENILHO C(OpMYyIHpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (popMyIHMpoOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B ITO3HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHGpoOpMalu (HAYy4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHus, CIPaBOYHBIE MOcCoOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OPMALIMIO PA3IUYHBIX BUIOB U (HOpM
IIPEICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HEMPOTUBOPEUYUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeaAMeTHbIe ((pu3nueckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



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

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajanu3aluid yueOHOro NpoekTa, U GopMyIUpOBaATH BHIBOJIbI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
X0J1e 00CYX/IeHHs] 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE Y4eOHbIE 1elCTBHS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYLIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATENIBHOCTD, ONpeAeisasd €€ LelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTU KOPPEKTHPOBATh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJTHEHUM Y4e€OHBIX UM UCCIIEOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIN CcrOco0 HX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUM O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESITEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOrpaMMBbI IO XUMUU Ha YriyOJa&éHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHHUs BKIIOYAIOT CIEIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETAMU U MPEOoOpPa30BaHUIO 3HAHUM, BUIBI JI€ITEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTYallMsIX, a TAKXKE B PEAJIbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XuMuel. B
nporpaMme MO XHMHHM TPEIMETHbIE PEe3yJbTaThl MPEACTABICHBI IO TOJaM
U3Y4YEeHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckas XUMHS»
OTpaXXaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ POl B OOECIEYEHUU yCTOWIUBOTO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPTrEeTUUECKOU U



MUIIEBON 0€30MMaCHOCTH, B Pa3BUTUU MEIAUIIMHBI, CO3JJaHUY HOBBIX MATEPHUAJIOB,
HOBBIX HCTOYHHKOB DHEPTHUH, B o0OecIieueHu paIMoOHAIEHOTO
MPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYphI
YeJloBeKa, a TaKXe OKOJOTMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBBIO M IPUPOTHOM CpeIe;

BIAJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWHA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYECKUH JIEMEHT, aTOM, SAPO U JIEKTPOHHASL
obojouka aroma, S-, p-, d-aToMHBIE OpOWTAIH, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUAu3aIMs aTOMHBIX oOpOuTajed, HOH, MOJIeKyJa,
BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKUCJIEHHUS, XUMHYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIICPOIHBIA CKEIET, GyHKITMOHAThHAS
TpyIIa, paadkall, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHas M IPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHYECKAas), H30MEpPbl, TOMOJIOTHYECKHH PsAJ, TOMOJIOTH, YTJIEBOIOPOJIHI,
KHCIIOPOJ- M a30TCOJEPKAINE OPTaHUYECKUE COSTUHEHUS, MOHOMEp, TOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIAPHBIE COCIWHCHUS, TEOPHUH, 3aKOHBI
(nepuoanueckuii 3akoH JI. M. MenneneeBa, Teopusi CTPOEHUS OPraHUYECKHUX
BemecTB A. M. ByTiepoBa, 3aKk0H COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPaHCHUS
U TpEeBpallieHUs OHHEPruu TMpPU XUMHUYECKHUX peakIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3BIK XMMHUH, MHPOBO33PEHUYCCKHE 3HAHUS, JICKAIINEC B OCHOBE
MOHUMAaHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHWUYECKHUX SBIICHUW; MPEACTABICHUS
0 MEXaHM3MaX XHMHYECKHX pPEaKIui, TEPMOJUHAMHUYCCKHX M KHHETHYCCKUX
3aKOHOMEPHOCTSX MX MPOTEKaHHUs, O B3aHMHOM BIIUSIHUH aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MEpHBIN d(pdexThi, opuentantsl | u Il pona);
(baKTOJOTHYECKHUE CBEACHHMS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH W OE30TaCHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKHUX BEIIECTB B OBITY M IPAKTUYCCKOMN
JEATCIbHOCTH  YEJIOBEKa, OOIMMX  HAyYHBIX  IPUHIUINAX  XHMHYECKOTO
MIPOM3BOJICTBA (Ha IPUMEPE IIPOU3BOJICTBA METaHOIA, MEpepadbOTKH HEDTH);

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIONIUE TIOHSTHS MPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIMHEHMUIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

WCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEICTHBIX) (POPMYIT OPTraHUICCKUX
BEIIICCTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIUA U PACKPhIBATh UX CYIIHOCTD:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMA  IOCPEJACTBOM  COCTaBJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakuid HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX W COKPAIIEHHBIX MOHHBIX YPaBHCHUI;



M3TOTaBJIMBATh MOJIETU MOJIEKYJI OPraHUYECKUX BEUIECTB JIJISl WILIFOCTPAlUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 MX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMAaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENICH OPraHMYECKUX BELIECTB (ITUJICH, AlleTUJICH, TOJIYOJ, TIIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TIOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0OObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJIKaHOB, IIUKJIOATKAHOB, aJIKEHOB, aJIKAJIMCHOB,
QJIKUHOB, AapPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUJIOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- U TOJUCAXAPHUJIIOB),
WUTIOCTPUPOBATh ~ TE€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  ypaBHEHHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUN OT
KPAaTHOCTH U THUIMA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Chipbs (HedThb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHUE TPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJCHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4EeHUSs
CBOWCTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3h XUMUYECKUX 3HAHHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHajJbHOI0 €IMHCTBA MHUDPAa,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKOU
dbopMyIibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TMO3UIMH  HDKOJIOTMYECKOM  O€30MacHOCTHM  MOCHEJACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW ¢ MepepadoTKOn
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JUIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyUYeHHE W M3YYEHHUE CBOMCTB OPTraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
6e3omacHoro oOpaleHusi ¢ BelleCTBAaMHU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJ1eCO00pPa3HOT0 TOBEACHHS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszareis [1JIK;

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

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U y9eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 WH(MOpMaIuio, epepadbarbiBath €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHON y4eOHO 3a1auei.



11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOIas M HeopraHudeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAI[MOHAIBHOTO MPUPOIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI W OO KyJbTypbl 4YelIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aroMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TECOPHS ANEKTPOJUTHUYECKON TUCCOLMALMNM, TNEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBJICHUS] O CTPOSHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHHW3Max XHUMHYECKHUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BOXKHEUIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;



c(hOPMUPOBAHHOCTh YMEHUSI HMCIOJIb30BAaTh XUMHYECKYH) CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUMH:  KJIacCUPUIMPOBATh:  HEOPTraHUYECKHUE
BEII[ECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIIUU 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(DQEKTy peakiuu, U3MEHEHHUIO
CTEIICHEW OKHUCJICHUS HJIEMEHTOB, OOpAaTHUMOCTHM, YYacTHUIO KaTajiu3aTopa u
JIPYTHE); CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUSL M KPUTEPHUU JJIsl KJlacCU(pUKAIUU
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI IEPUOIMYECKOTO 3akoHa J1.
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATHU3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M HMOHOB XHMMHYECKHX 3JJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembr  J[.M.  MenneneeBa, uUCHONB3YysS  TMOHATHSA
(QHEPTETHUYECKUE YPOBHU», «IHEPTreTUUYECKHE MOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSICHSITh 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB XMMHUYECKHX AJIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenpeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUSA
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKJY HEOPTaHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ATUX PEAKIUH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIIEHWUS WX TOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpE THUIPOKCOKOMIUIEKCOB ITMHKA U aTFOMUHUS );



chOPMUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IHYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jecTBuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
NPUMEHEHUS HEOPTaHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (pPeasIbHbIN U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMMX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aMMOCBSI3b XMUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJIAPHAST KOHIEHTPAIUS;
Macchl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisl PacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JUCCOIMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WIIM JaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOJAYKTa pEaKIuH;,; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIbID HWHJIWKATOPOB, H3yYCHUE BIUSHUSA
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakiuu, pelIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupoBaTh II€lb HMCCJIENOBAaHUS, TMPEIACTABIATH B
paznu4HON (GopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCTB;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSIMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XUMHYECKUX
OTIBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIC OPraHU3MbI ONpPEIACIEHHBIX HEOPTraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHas
JUTepaTypa, CpeacTBa MaccoBoi uHpopmaiuu, HTepHET u Apyrue), KpUTHUECKU
aHaJM3UPOBaATh XUMHUUYECKYIO0 MHGOPMAIIUIO, TIepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
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KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX coeMHeHu A. M 8 Bubnuorera LIOK
’ p p a T https://myschool.edu.ru/
bytneposa
Hroro no pazgeny 8
Pa3nen 2. Yraesonopoabt
21 [IpenenbHbIE YrIIeBOAOPOIABI — AJTKAHBI, 5 Bbubnuoteka LLOK
) LUKJIOAIKAHBI https://myschool.edu.ru/
29 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 14 1 Bubnuotexka LLOK
’ AJKAJUECHBI, AJIKUHBI https://myschool.edu.ru/
Bnbnunoteka LLOK
2.3 ApomaTnueckue yriaeBoaopoabl (apeHbl 8
p yr AIOPOEL (apeHEr) https://myschool.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YTIIEBOJOPOIOB U MX 4 Bubnuotexka LLOK
' nepepaboTka https://myschool.edu.ru/
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOIOB 4 1 Bubnuorera LIOK
' p g T AOPOL https://myschool.edu.ru/
Hroro no pazneny 35
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
Bnbnunoteka LLOK
3.1 Cruptel. Genon 11 1
p https://myschool.edu.ru/
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KapOoHusbpHBIE COSTUHEHUS: allbJICTU/IBI U

Bunbnuoteka LLOK

3.2 keToHbl. KapOoHoBbIe KuCI0ThI. ClI0KHBIC 21 https://myschool.edu.ru/
a¢upsl. XKupbl
Bnbnuoteka LLOK
33 YLICBOTEI 9 https://myschool.edu.ru/
Hroro no pazneny 41
Pa3znea 4. A3oTcoaepxkamue opraHudecKkue coe{uHeHust
Bbnbnuoteka LLOK
4.1 AMUHEL. AMUHOKHUCIIOTHL. benku 12 https://myschool.edu.ru/
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJieKky/IsIpHbIE COeIMHEHU S
5.1 BricokoMoJIeKyIIsIpHBIC COEIUHEHUS 6 Bubnmoreka LIOK
’ yp ! https://myschool.edu.ru/
Hroro no pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumMeHoBaHue pa3iesioB H TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crtpoenue atoma. [lepuoanueckuii 3aKoH
Bubnunorteka LOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 11
https://myschool.edu.ru/
anemenToB . 1. Menaeneera
Crpoenue Bemectsa. MHoroo6pasue Bubnnoteka LLOK
1.2 24 1
BCIIECTB https://myschool.edu.ru/
Bubnunoteka LLOK
1.3 XUMHUYECKHEe peakiuu 40 1 3 https://myschool.edu.ru/
Hroro no paszneny 75
Pa3nen 2. Heoprannuyeckasi xumust
Bnbnuoteka LLOK
2.1 Hemeraer 35 ! 3 https://myschool.edu.ru/
Bubnunorteka LOK
2.2 Meraer 29 ! 3 https://myschool.edu.ru/
Uroro no pazgeny 64
Pa3nen 3. XumMus u :Ku3Hb
MeTtoapl TO3HAHUS B XUMHAH. XUMHUS 1 Bbubnnoteka LOK
3.1 31 2
JKH3Hb https://myschool.edu.ru/
Hroro no pazneny 31
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 4 11
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoTbI pecypenI

[IpeameTt 1 3HaYEHUE OPraHUYECKON

XUMHH, IPEACTABIICHUE O 1 Bnébnmnoteka LLOK

MHOT000pa3uy OPraHuYeCKUX https://myschool.edu.ru/

COCIMHEHU I

DJIEKTPOHHOE CTPOEHUE aTOMa

yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 Bubnuotexka LLOK

coctosiHus). BaneHnTHbie https://myschool.edu.ru/

BO3MOKHOCTH aTOMa yIiIepoja

XUMHUYECKas CBA3b B OPraHUYECKUX

coeIMHEHUIX. MexaHN3MBbl 1 bnbnuoteka LIOK

00pa3oBaHUs KOBAJICHTHOM CBsI3H, https://myschool.edu.ru/

CrocoObl pa3pbiBa CBsI3EH

Teopus cTpoeHUS OPraHUYECKUX 1 Bubnunotexka LOK

coenquHenuil A. M. bytneposa https://myschool.edu.ru/

Bunsl nzomepun: CTpykTypHas,

IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 Bubnnotexka LLOK

3 PEeKTH B MOJIEKYJIaX OpraHMYeCKHX https://myschool.edu.ru/

COCIMHEHUN

[IpencraBnenue o kKIaccuPUKANA U

CHUCTEMaTUYeCKasi HOMEHKIAaTypa 1 Bubmmorexa LIOK
https://myschool.edu.ru/

(IUPAC) oprannyeckux BEIIECTB
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Knaccudukanus peakuuii B

Bnbnuoteka LLOK

7 .
OpPraHUYeCKON XUMUU https://myschool.edu.ru/
g Cucremarusanusg U 00001eHne Bubnuotexka LIOK
3HaHHUH 10 TEME https://myschool.edu.ru/
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIATYpa U
Bubnuoteka LLOK
9 HU30MEpHs, HIICKTPOHHOE U
https://myschool.edu.ru/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 dusnueckre 1 XUMHUYECKHE CBOIICTBA bnbnuoteka LLOK
aJIKaHOB https://myschool.edu.ru/
HaxoxaeHnne ajkaHoB B Ipupoie.
Bbnbnuoteka LLOK
11 CriocoObl nostyyeHus 1 IpUMEHEHUE
https://myschool.edu.ru/
aJIKaHOB
[uxnoankansl: o6mas Gopmyna,
HOMEHKJIATypa U U30MEepHs,
Bbubnuoteka LIOK
12 0COOEHHOCTH CTPOEHHUS U
. https://myschool.edu.ru/
XHUMHUYECKHX CBOKMCTB, CIIOCOOBI
MOJIYYeHUS] U IPUMEHEHUE
Pemenue pacu€THbix 3a/1a4 Ha
OINpeIETIEHUE MOJIEKYJIIPHON
13 (GhOpMYJITBI OPTaHMYECKOTO BEIIECTBA Bubnmoreka LIOK
pMY p https://myschool.edu.ru/
0 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIIIMX B €I0 COCTAaB.
Cucremarusanus 1 00001eHne Bubnunotexka LIOK
3HAHHUH 10 TEME https://myschool.edu.ru/
14 AJIKEHBI: TOMOJIOTUYECKHM I, Bnbnunoteka LLOK
o0mas popmysa, HOMEHKIATypa, https://myschool.edu.ru/
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JIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHue Moiekya. CTpyKTypHas u
[UC-TPAHC-U30MEPHS AIIKEHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

Bnbnuoteka LLOK

15
ankeHoB. [IpaBuno MapkoBHMKOBa https://myschool.edu.ru/
16 CrniocoOblI MosTy4eHus U IpUMEeHEHUe Bubnunoteka LLOK
AJIIKEHOB https://myschool.edu.ru/
[TpakTiueckast pabota Ne 1 mo teme
17 "[Tony4yeHue 3TUSICHA U U3YYEHUE €T Bubnuorera LIOK
N yq" i https://myschool.edu.ru/
CBONCTB
Pemenne pac4€THbIX 33124 HA
18 ompeieJICHUEe MOJIEKYJISIPHOM Bubnuorera LIOK
p yip https://myschool.edu.ru/
(bopMyITbl OPraHUYECKOrO BELIECTBA
AJKaMeHbI: CONMPSHKEHHBIE,
19 HU30JINPOBAHHBIC, KyMYJIUPOBaHHEIE. Bubnunoteka LOK
Oco0eHHOCTH ANEKTPOHHOTO https://myschool.edu.ru/
CTPOCHUS
20 XUMHUYECKUE CBOWCTBA CONPSKEHHBIX Bubnnoteka LOK
TUEHOB https://myschool.edu.ru/
1 CrniocoOsblI MoTydeHus U IpUMeHEHUe Bubnunoteka LOK
aITIKaINEHOB https://myschool.edu.ru/
AJIKVHBI: TOMOJIOTHYECKHH PSIJI,
obmas popmyiia, HOMEHKIATYpa,
22 AJIEKTPOHHOE U NMPOCTPAHCTBEHHOE Bubmmorexa LIOK
p pocTp https://myschool.edu.ru/
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBONCTBA
o Bubnmnoteka LLOK
23 XUMHUYECKUE CBOMCTBA aJIKUHOB
https://myschool.edu.ru/
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KauecTBeHHbIE peakliMy Ha TPOMHYIO

Bnbnuoteka LLOK

24
CBSI3b https://myschool.edu.ru/
75 CriocoO0bI MOTy4eHUs ¥ IPUMEHEHUE Bubnunoteka LOK
AJKMHOB https://myschool.edu.ru/
26 Pemienue 3amad: pacuérel 1o Bubnuoteka LLOK
YPaBHEHHUIO XUMUYECKON pEeaKIuu https://myschool.edu.ru/
27 CucremMarusanus 1 00001IeHNE Bubnmnoteka LLOK
3HAHHUH 110 TEeME https://myschool.edu.ru/
ApEHBI: TOMOJIOTHYECKUH PSIJI, 00TIIast
dbopMyIia, HOMEHKIIATypa.
28 DeKT OI:IHOG Y IIPOCTPAHCTBEHHOC Bubnuoreka LIOK
p pocip https://myschool.edu.ru/
CTpOCHHE MOJICKYJ OeH301a U
TOJIyOJIa, UX (PU3NYECKUE CBOMNCTBA
79 XUMHYECKUE CBOMCTBA apEHOB: Bubnuoteka LLOK
pEAKINH 3aMEICHUS https://myschool.edu.ru/
XUMHYECKUE CBOWCTBA apEHOB:
30 €aKINU IIPUCOCAUHECHUS, OKHCIICHHE Bubnunoreka LIOK
p p ’ https://myschool.edu.ru/
TOMOJIOTOB OEH30I1a
3l OCco0EHHOCTH XUMHYESCKUX CBOICTB Bubnunoteka LOK
CTHpOJIa https://myschool.edu.ru/
Pemenune pacu€THbIx 3a/1a4 Ha
32 onpeaeeHue MOJIEKYIIAPHON Bubnmoreka LIOK
p yp https://myschool.edu.ru/
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA
33 CriocoObI MoTy4eHus U IPUMEHEHUE Bubnuotexka LLOK
apeHoB https://myschool.edu.ru/
I'eneTnyeckas CBsSI3b MEXKIY
Bnbnunoteka LLOK
34 pa3IMYHBIMU KJIaCcCaMU

YIJIEBOJIOPOJIOB

https://myschool.edu.ru/
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Pacuérbl o ypaBHEHUSIM XUMUYECKHUX

Bunbnuoteka LLOK

35 eakuid. CucremaTusanus u
peartt N 8 https://myschool.edu.ru/
000011IeHrEe 3HAHU I10 TEME
36 IIpuponnsiii ra3. IlomyrHbie Bubnnotexka LLOK
HE(TSHbIE ra3bl https://myschool.edu.ru/
37 KamMeHHbI#1 yroib u NpoayKThl €ro Bubnunoteka LLOK
nepepaboTKH https://myschool.edu.ru/
Hed1b 1 ciocoObI €€ nepepaboTKH.
38 [IpuMmeHeHune npoyKTOB Bubnuoreka LIOK
p POAYK https://myschool.edu.ru/
nepepadoTku HepTH
I'eneTndeckas CBsI3b MEKIY
39 A3JIMYHBIMH KJIaCCaMH Bubnuoreka LIOK
p https://myschool.edu.ru/
YIIIEBOIOPOIOB
l"anorenonpounsBoiHbIE
40 YIIIEBOAOPOJOB: DJIEKTPOHHOE Bubnunoteka LOK
CTPOEHUE; PEAKIIUH 3aMEILICHUS https://myschool.edu.ru/
rajoreHa
JlelicTBue mien04YeH Ha
41 TaJIOr€HIIPON3BOIHEIE. Bnbnunoteka LLIOK
BsanmonelicTBre qurajoreHaIKaHOB https://myschool.edu.ru/
C MarHveM ¥ [IHKOM
4 CucreMmaru3anus 1 0000IIeHre Bubnuoteka LIOK
3HaHMUM 10 pazaeny "Yriaesomopoas” https://myschool.edu.ru/
KonTtponbHas pabora o teme Bubnunotexka LLOK
43 n n
YrneBonopost https://myschool.edu.ru/
[IpenenbHBIE OTHOATOMHBIEC CITUPTHI:
o Bubnmnoteka LLOK
44 TOMOJIOTUYECKHH psJl, oO1as

dbopmyra, CTpOSHUE MOJIEKYII,

https://myschool.edu.

ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HU30MepHsi, HOMCHKIATYPa,
kinaccudukanus, puznueckue
CBOMCTBa

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

Bnbnuoteka LLOK

45
OJIHOATOMHBIX CIIUPTOB https://myschool.edu.ru/
46 CrniocoOblI MosTy4eHus U IpUMEeHEHUe Bubnunoteka LLOK
OJIHOATOMHBIX CITUPTOB https://myschool.edu.ru/
[TpocTeie a3¢upbl: HOMEHKIATypa U
47 U30MEpHUst, 0COOCHHOCTH (PUZNYECKUX Bubmmorexa LIOK
pHL, N https://myschool.edu.ru/
U XUMHUYECKUX CBOHCTB
MHOroaroMHbIE CIIUPTHI:
48 STUJICHTJIUKOJIb U TIIUIEPUH, UX Bubnnoreka LIOK
pHt, . https://myschool.edu.ru/
buznyeckue 1 XuMUYECKHe CBONCTBA
49 CnocoObI Moy4YeHus: U TPUMEHEHNE Bubnunoteka LLOK
MHOT'OaTOMHBIX CIIUPTOB https://myschool.edu.ru/
DeHOII: CTPOEHUE MOJIEKYJIBI,
50 ¢u3nueckre cBoiicTBa. TOKCUYHOCTD Bubnmoreka LIOK
' https://myschool.edu.ru/
denona
Bbubnuoteka LIOK
51 XUMHUYECKUE CBOWCTBA (pEHOIIA
¢ https://myschool.edu.ru/
5 CnocoOsI TOTy4YeHUs ¥ TPUMEHEHNE Bubnunoteka LIOK
denona https://myschool.edu.ru/
[TpakTrueckas pabota Ne 2. Pemenue
Bunbnunoteka LLOK
53 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME
. ., https://myschool.edu.ru/
CnupThl U GeHOJIBI
54 CucreMmaru3anus 1 0000IIeHre Bubnuoteka LIOK
3HaHUU MO TeMe https://myschool.edu.ru/
55 AJbIETUIBI U KETOHBI: JIEKTPOHHOE Bubnunoteka LLOK
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CTpOEHUE KapOOHMIIBHOM IPYIIIIBI; https://myschool.edu.ru/
TOMOJIOTHUYECKUE PsI/Ibl, 0011ast
dbopmyna, u3oMepusi U HOMEHKJIaTypa
56 AnbAeTUIB U KETOHBI: (U3NYECKUE Bbnbnuoteka LLOK
CBOMCTBA; pEaKIMHU IIPUCOCIUHEHNUS https://myschool.edu.ru/
57 Peaknuu okucIeHUs U KaYECTBEHHBIE Bubnunoteka LOK
peakuuu alibJECTUA0B U KETOHOB https://myschool.edu.ru/
53 Crioco0b! nostyueHus aabAeruioB U Bnbnnotexka LLOK
KETOHOB https://myschool.edu.ru/
OIHOOCHOBHBIE TIPEIETBHBIE
Bbnbnuoteka LLOK
59 KapOOHOBBIC KHCIIOTHI, 0COOEHHOCTH
https://myschool.edu.ru/
CTPOEHUS UX MOJIEKYJ
N3omepus u HOMEHKIIaTypa
Bnébnmnoteka LLOK
60 KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE
. https://myschool.edu.ru/
CBOICTBA
61 XUMHUYECKUE CBOWCTBA MPEAETIBbHBIX bnbnuoteka LIOK
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT https.//myschool.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbHUHON
Bbubnuoteka LIOK
62 KHUCJIOTBI. MHOTOOOpa3ue
https://myschool.edu.ru/
KapOOHOBBIX KHUCIIOT
Oco0eHHOCTH CBOICTB:
HETPENIETbHBIX U aPOMATUYECKUX
63 KapOOHOBBIX, JUKAPOOHOBBIX, BubnunoTeka LIOK
THJIPOKCUKAPOOHOBBIX KHCIIOT. https://myschool.edu.ru/
[IpencraBuTenu BHICIINX KapOOHOBBIX
KHUCJIOT
64 [ToHsiTHE O MPOU3BOIHBIX Bubnmnoteka LLOK
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
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CriocoObI nostyueHus ¥ IPUMEHEHNE

Bnbnuoteka LLOK

65
KapOOHOBBIX KUCIIOT https://myschool.edu.ru/
CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUAN

66 s]1, 001Iast GopmyIia, u3oMepus 1 Bubnuorera LIOK
P, pMYIa, p https://myschool.edu.ru/
HOMEHKJIaTypa

67 duzndyeckre U XUMHUYECKIE CBOMCTBA Bubnunoteka LOK
3¢hupoB https://myschool.edu.ru/
Penrenune pacu€tHbIx 3aaa4: 1Mo

63 YPaBHEHUIO XUMHUUYECKOU peaklnu, Ha bnbnuoteka LLOK
orpezieNieHue MOJIEKYIIPHOM https://myschool.edu.ru/
(bopMyIbl OPraHUYECKOrO BEIIECTBA
[TpakTudeckas padora Ne 3. Pemenue

69 3KCIIEPUMEHTAJIBHBIX 3a7a4 I10 TEME Bubnunoteka LOK
"KapOoHoBbIe KUCIIOTHI. CIIOKHBIE https://myschool.edu.ru/
3¢upsr"

70 Kupsl: ctpoenue, pusnueckue u Bubnuotexka LLOK
XMMHYECKHE CBOMCTBA (TUAPOIN3) https://myschool.edu.ru/
Oco0eHHOCTH CBOUCTB JKUPOB,

71 COJZIEPKAIIIMX OCTATKH HENpPeaeIbHBIX Bubnmoreka LIOK

Jlepaill pea https://myschool.edu.ru/
JKUPHBIX KUCIOT. JKUpHI B IpUpoOIe
MBpia Kak COJIA BBICIIIUX KapOOHOBBIX

7 KHCJIOT, UX MOIOIIee JeHCTBHE. Bnbnunoteka LLOK
IloHsiTHE 0 CHHTETUYECKUX MOIOIIHNX https://myschool.edu.ru/
cpenctBax (CMC)

I'eneTnyeckas cBsI3b yrieBOJOPOAOB
73 1 KACIIOPOCOICPKAITUX Bubnunoreka LIOK
P P https://myschool.edu.ru/
OpTraHUYECKUX BEIECTB
74 PacuéTel Mo ypaBHEHUSIM XUMHYECKUX Bubnmoreka LIOK
yp https://myschool.edu.ru/
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peaKuuit

Cucremarusanus 1 00001eHe

Bubnuoteka LLOK

75
3HAHUU 0 TeMeE https://myschool.edu.ru/
OO61as xapakTepuCcTHKa YTIIeBOI0B U
76 Kyaccuukanus yrieBo0B (MOHO- Bubnuorera LIOK
yr ’ https://myschool.edu.ru/
TTU- U TIOJIMCaXapu/ibl)
77 Mounocaxapupl: (hu3ndecKre Bubnunoteka LOK
CBOMCTBA U HAaX0XJICHUE B IPUPOJIE https://myschool.edu.ru/
73 [IpumeneHue riaKo3bl, €€ 3HAYEHUE B Bnébnmnoteka LLOK
JKU3HEACITEIBHOCTH OpraHu3ma https://myschool.edu.ru/
Hucaxapunpl: caxaposa, MajabT03a U
79 J'IaKTOBap Haxox ell;)ne B IPUPOJE U Bubnnoreka LIOK
’ A pHpoA https://myschool.edu.ru/
MIPUMEHEHUE JUCaXapuioB
ITonucaxapunpl: cTpoeHue
80 Mak OMOJ'IIE):K 1 (b;inqecxne u Bubnuoreka LIOK
p Y s https://myschool.edu.ru/
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
81 [TonsaTne 06 KCKYCCTBEHHBIX Bubnnoteka LLOK
BOJIOKHAX https://myschool.edu.ru/
Pemienne pacueTHbIX 3a/1a4 Ha
22 OIIpEEICHNUE OJIN BBIXO4a IIPOAYKTA Bubnunoteka LIOK
PEAKIUH OT TEOPETUUECKHU https://myschool.edu.ru/
BO3MOKHOTO
23 CucreMaru3anus 1 0000IIeHre Bubnuoteka LIOK
3HaHMUMU IO pa3feiny https://myschool.edu.ru/
KonTponbhas pabota no teme
84 "Kucnopoacoaepxarniue Bubmmorexa LIOK
p p | https://myschool.edu.ru/
OpraHUYECKUE COCAMHEHUS
85 AMUHBI: K1accuuKanus, CTpoeHue Bubnnoteka LLOK
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MoOJIeKyI, o0Omtas hopmya, usomepus, https://myschool.edu.ru/
HOMEHKJIaTypa U (pU3NYecKue
CBOICTBA

26 XUMHUYECKUE CBOMCTBA Bubnuoteka LLOK
anmu(aTHIeCKUX aMHHOB https://myschool.edu.ru/
AHWIVH: CTPOCHUE aHWINHA,

o Bubnmnoteka LLOK
87 0COOCHHOCTH XUMHUYECKHUX CBOHCTB
https://myschool.edu.ru/
aHWJIMHA

28 CriocoObI nostyyeHust 1 NpUMeHEeHNe Bubnunotexka LOK
anpaTHIECKUX aMUHOB https://myschool.edu.ru/
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1

29 u30MepHs, GU3NYECKHe CBOWCTBA. Bnbnnotexka LLOK
OtnenbHbIC MPEICTABUTENH O https://myschool.edu.ru/
AMHHOKHCIIOT
XUMHYecKHe CBOMCTBA aMUHOKHCIIOT,

90 nX OMOJIOrMYECKOE 3HAYEHHE Bubnmnoteka LLOK
aMUHOKHCIIOT. CHHTE3 U THAPOIIN3 https://myschool.edu.ru/
MENTUI0B

91 benku kak npupoHbIE IOJINMEpHI; Bubnunotexka LOK
CTPYKTYpHbI O€JIKOB https://myschool.edu.ru/

N Bubnuotexka LLOK
92 XUMHUYECKUE CBOWCTBA OEIIKOB H
https://myschool.edu.ru/
A3zoTcoaepikaiue

93 T€TEPOLUKINYESCKIE COETUHEHUS. Bnbnunoteka LLOK
HyxiienHOBBIE KHCIIOTBI: COCTAB, https://myschool.edu.ru/
CTpOEHHE U OMOJIOTHYECKas pOJib
[IpakTuueckas padora Ne 4. Perenue

Bubnuoteka LIOK
94 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
https://myschool.edu.ru/

"A3oTcoaeprKale opraHu4ecKue
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coenuueHus"

[TpakTuueckas padora Ne 5. Pemenne
HKCIIEPUMEHTAJIbHBIX 33/a4 110 TeME

Bubnuoteka LLOK

95 "Pacnio3HaBaHuE OPraHUYECKUX ! https://myschool.edu.ru/
coequuenui"

KonrtponbHas pabora no reme

96 "A30TcoAepIKallie OpraHuYEeCKUe 1 Bubnmoteka LIOK

https://myschool.edu.ru/
coeuHeHus"
OcHOBHbIE IOHATUSA XUMHH

97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U 1 Bubnunotexka LOK
METOJbl UX CUHTE3a — https://myschool.edu.ru/
NOJIMMEPU3ALHS U ITOJIMKOHCHCALIHS

08 IInacTmaccel. YTunuzauus u 1 Bubnnoteka LLOK
nepepadoTKa IIacTHKa https://myschool.edu.ru/

99 DacToMephl: HaTypabHBIN 1 Bubnunoteka LOK
CHUHTETHYECKHE KaydyKu. Pe3una https://myschool.edu.ru/
BoiokHa: HaTypalbHBIE,

100 HCKYCCTBEHHBIE, CHHTCTHYECKHE. 1 Bubnunotexka LOK
[TomumMepsl crienanbHOTO https://myschool.edu.ru/
Ha3Ha4YCHMS
[IpakTuueckas padora Ne 6. Perenue

101 9KCHEPUMEHTAJILHBIX 3a/1a4 110 TEME 1 Bubnunotexka LOK
"Pacnio3HaBaHue miaacTMacc u https://myschool.edu.ru/
BOJIOKOH"

O06o0011eHNEe U cUCTeMaTH3aIs

102 U3Y4YEHHOI'0 MaTepuala 1o Teme 1 Bubnmorexa LIOK

| ., https://myschool.edu.ru/
BBICOKOMOJIEKYIIAPHBIE COCITUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102
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[NPOT'PAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SIJIEp. 1 Bubnuoteka LLOK
" | XHUMUYECKHIi DIIEMEHT. https://myschool.edu.ru/
Bubnunoteka LOK
2. N3oTomsl 1 H
https://myschool.edu.ru/
3 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 BubnuoTteka LIOK
' aTOMOB, KBAaHTOBEIC YHCJIa https://myschool.edu.ru/
4 Kiaccudukanms XuMuaeckux 1 Bubnuotexka LLOK
" DJIEMEHTOB (S-, P--dJIEMEHTHI) https://myschool.edu.ru/
5 Knaccudukanus XumMuaeckux 1 Bnébnunoteka LLIOK
" onemenToB (d-, f-37eMeHTHI) https://myschool.edu.ru/
6 Pacnipenenenue 31eKTpoHOB 11O 1 Bubnunotexka LLOK
" aTOMHBIM OpOUTAIISIM https://myschool.edu.ru/
DneKTpOHHbIE KOH(UTYpAIIH aTOMOB
Bnbnunoteka LLIOK
7. 3JIEMEHTOB B OCHOBHOM M 1
. https://myschool.edu.ru/
BO30YXJIEHHOM COCTOSTHUHT
3 DJEeKTPOHHBIE KOH(PUTypalluy HOHOB. 1 Bubnunotexka LOK
" DIeKTpOOTPHUIATENEHOCTh https://myschool.edu.ru/
[Tepuonnueckuii 3aKOH U
[lepuoanueckas cucteMa XMMHUYECKUX
Bubnuoteka LIOK
9. anemeHTOB /1. 1. Menaeneena, CBsI3b C 1

COBPEMEHHOW T€OpUeEl CTPOECHMS
aTOMOB

https://myschool.edu.

ru/
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3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHAYECKHX 3JIEMEHTOB U 00pa3yeMbIX

Bunbnuoteka LLOK

10. UMH TIPOCTHIX U CIIOKHBIX BELIECTB I10 https://myschool.edu.ru/
rpymnmnam v rnepuojiam
1. Cucremaru3anus U 0000IICHUE 3HAHUM Bubnunoteka LOK
10 TeMe https://myschool.edu.ru/
12.| Buabl XUMHUYECKOU CBSI3U Bubnuoreka LIOK
https://myschool.edu.ru/
KoBasieHTHast XxuMu4ecKas CBSI3b.
13.  XapakTepuCTHUKH, MEXaHU3MBI Bubmmorexa LIOK
https://myschool.edu.ru/
o0Opa3oBaHMs
14.| HMoHHas XUMHYECKas CBS3b Bubnnoreka LIOK
https://myschool.edu.ru/
15. Mertammdeckass XUMHYECKas CBSI3b Bubnuoreka LIOK
https://myschool.edu.ru/
16. Bonopoanast cBs3b: MEXMOJIEKYIISIpHAs Bubnunoteka LOK
Y BHYTPUMOJIEKYJISIpHAsL. https://myschool.edu.ru/
17. Enunas npupoaa XUMUUYECKHX CBSI3eH Bubnuoreka LIOK
https://myschool.edu.ru/
BaneHTHOCTh U BaJICHTHBIE
18, BO3MOYKHOCTHU aTOMOB. CBS3b Bunbnunoteka LLOK
JJIEKTPOHHOU CTPYKTYPBI MOJIEKYII C UX https://myschool.edu.ru/
r€OMETPUYECKUM CTPOEHUEM
19, Kommiekcusie coequaenus. CtpoeHue Bubnuoteka LLOK
U HOMEHKJIaTypa https://myschool.edu.ru/
20, KomMiiekcHbIe coeTMHEHNS. Bnbnunoteka LLOK
Jucconuarys u 3Ha4YCHUE https://myschool.edu.ru/
21 BemecTsa MOJIEKYIISIPHOTO U Bubnunotexka LOK
HEMOJIEKYIIAPHOI'O CTPOCHHUSL. https://myschool.edu.ru/
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AMOp(pHOE U KpUCTAIUTMYECKOE

Bnbnuoteka LLOK

22.
COCTOSIHHE BEIIECTBA. https://myschool.edu.ru/
73 TuIbl KPUCTAUTMYECKUX PELIETOK U Bubnuoteka LLOK
" CBOICTBA BEILIECTB https://myschool.edu.ru/
24 Teopust CTpoOeHUSI XUMHUYECKHUX Bubnuoteka LLOK
" coenuHEHUU https://myschool.edu.ru/
MHuoroo6pasue BEemecTB B
25 OK arolieM Mupe. SBieHue Bubnuoreka LIOK
’ pyzaiom pe. https://myschool.edu.ru/
AJUTOTPOITHH
MHuoroo6pasue BEemecTB B
26. o0k aroIeM mMupe. SBienue Bubnuoreka LIOK
) Pyx pe. https://myschool.edu.ru/
HM30MEpUn
7 DIeMEeHTOPraHUYECKHE COSTUHEHUS 1 Bubnunortexka LIOK
" MX pOJIb B KM3HH YEJIOBEKA https://myschool.edu.ru/
28. UwucThle BelecTBa U CMECH Bubnnoreka LIOK
) https://myschool.edu.ru/
[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
29. TIlpencraBneHue 0 KOJUIOUIHBIX Bubnuoteka LIOK
) pel A https://myschool.edu.ru/
pacTBopax
HcTuHHBIC pacTBOPHI: HACHIIIICHHBIE H
30.| HeHacCHIIIEHHEIE, PACTBOPUMOCTE Bubnuoreka LIOK
) = P p ) https://myschool.edu.ru/
Kpucramnoruaparst
31 CriocoObI BEIpaKEHHS] KOHIIEHTPAITIH Bubnuotexka LLOK
" pacTBOpOB https://myschool.edu.ru/
Pemtenue 3amay ¢ HCOJIb30BaHUEM
0 MOHATHH "MaccoBas JOJII Bubnuoteka LLOK
" pacTBOpEHHOrO BemecTra", "MoJspHast https://myschool.edu.ru/

KOHIIeHTpauus"



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Krnaccudukanus 1 HOMEHKIIATypa

Bnbnuoteka LLOK

33.
HEOPraHUYECKHUX BEILECTB https://myschool.edu.ru/
34 CucreMaru3anus u 0000IIeHHE 3HAHUI Bubnunoteka LOK
" 1mo Teme https://myschool.edu.ru/
KonTponbHas pabora no remam
"Ctpoenue aroma. [leproanueckuii
35 3akoH u [lepuoauyeckas cucreMa Bubnuotexka LLOK
" Xxumu4eckux syemenTos 1. 1. https://myschool.edu.ru/
Menneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
36. B HEOPraHMYECKON U OPTraHUYECKOU Bubnnoreka LIOK
' p p https://myschool.edu.ru/
XUMUHU.
37 TemnnoBbie 3G HEKTh XUMUYECKUX Bubnunotexka LOK
" peakimii. https://myschool.edu.ru/
38. TepMmoxuMuyecKHue ypaBHEHUS Bubnuorera LIOK
) p P https://myschool.edu.ru/
Brruucnenust mo ypaBHeHUSIM
39.| XMMHYECKHX pPEaKInil U Bubnuoreka LIOK
’ p https://myschool.edu.ru/
TEPMOXHUMHUYECKUM YPaBHEHUSIM
CKopocTh XMMHUYECKOH peakuuu, e€
40. 3aBUCHUMOCTbH OT pa3IUYHbIX (PaKTOPOB Bubnmoreka LIOK
) p POB- https://myschool.edu.ru/
Karanms u xatanuzatopsl
41.| T'omoreHHble U reTEPOre€HHBIE PEAKIIUU Bubnuorexa LIOK
’ p p https://myschool.edu.ru/
Bnbnunoteka LLOK
42. 3axoH ['ecca
https://myschool.edu.ru/
43 Bropoii 3aK0OH TepMOJIMHAMUKHU. Bubnunotexka LOK
" M3MeHEHHWE PHTPOITUH B XHMHUYECKUX https://myschool.edu.ru/
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peaKuiax

Bunbnuoteka LLOK

44.
Oueprus ['106ca https://myschool.edu.ru/
45 IIporuo3upoBanue BO3MOKHOCTEN Bnbnnoteka LLOK
" OCYILECTBJIEHHUS PEaKLUii https://myschool.edu.ru/
[Tpaktuyeckas padora Ne 1 o Teme
46. "Buusxue pa3nuyHbIX (PaKTOPOB HA Bubmmorexa LIOK
’ p . p https://myschool.edu.ru/
CKOPOCTb XUMUYECKON peakiuun"
47 OO6paTtumbie U HEOOPATUMBIE PEAKIIUU. Bubnnoteka LLOK
" XUMHYECKOE PaBHOBECHE https://myschool.edu.ru/
[IpakTuueckas paborta Ne 2 o Teme
48. "BnusHue pazauyHbIX (PaKTOPOB Ha Bubnuorera LIOK
' P P | https://myschool.edu.ru/
MOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS
49,  DIEKTPOIUTHUECKAS TUCCOLIHAIIAS Bubnuoreka LIOK
) P ) https://myschool.edu.ru/
50 [Iporonutnueckas Teopust bpéucrenna- Bubnunoteka LOK
" Jloypu https://myschool.edu.ru/
51 CunbHbIe U cradble 2EKTPOIUTHI. Bubnuotexka LLOK
" CremneHb IUCCOIMAIIH https://myschool.edu.ru/
KoHcranTa aucconumanuu.
52.  CryneHuaras JuccolMalus Bubmmorexa LIOK
’ yn g HHan https://myschool.edu.ru/
AJEKTPOJIUTOB.
53 Pemrenue 3amay ¢ HaxoXXIeHUEM Bubnuoteka LIOK
" KOHCTaHTHI PABHOBECHSI PEAKIIIH. https://myschool.edu.ru/
Bnbnunoteka LLOK
54. Peakuuu HOHHOTO OOMEHA.
. https://myschool.edu.ru/
55. KuCIOTHO-OCHOBHBIE B3aMMOACHCTBUS Bubnuorera LIOK
' g https://myschool.edu.ru/
56. Honnoe npousBenenue Boasl. Cpena Bubnunoteka LLOK
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BOJIHBIX PacTBOPOB. BogopoiHbIi
nokazatenb (pH) pactBopa

https://myschool.edu.

ru/

WNunukatopsel. MHTEpBaNbl nepexona

Bubnuoteka LLOK

57.
OKpPaCKH UHJIUKAaTOPOB. https://myschool.edu.ru/
58 Pemenne xonmdecTBEHHBIX 3a7a4 Ha Bubnuoteka LIOK
" pacTBOpBI https://myschool.edu.ru/
I'mpaponus coneit. Peakiuu,
59. mpoTtekarolye B pacTBoOpax Bubnuoreka LIOK
) p p p https://myschool.edu.ru/
3JIEKTPOJIUTOB
60 CryneHuaTblii 1 HEOOpaTUMBII Bubnnotexka LLOK
" rugponus. [IpakTuueckoe NpUMEHEHHE. https://myschool.edu.ru/
[IpakTuueckas padora Ne 3 mo Teme
61 "XUMHUYECKHE PEAKIINU B pacTBOpaAX Bubnuoreka LIOK
) P p p https://myschool.edu.ru/
AIIEKTPOJIUTOB
OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC
62 eaKluu. BaxxHeHIe OKUCINTENIN U Bubnuoreka LIOK
- P ' https://myschool.edu.ru/
BOCCTAaHOBHUTEIIH
63 Mertoa 51eKTpOHHOTO (3JIEKTOHHO- Bubnunoteka LOK
" noHHOro) 6amanca https://myschool.edu.ru/
MeToapl COCTaBIEHNS] OKUCIUTEILHO-
64.| BOCCTAaHOBUTEILHBIX PEAKIIUHA: METO Bubnmoreka LIOK
) . p ' https://myschool.edu.ru/
MTOJTYPEaKIIAA.
65 THOBI OKUCIIUTEIIBHO- Bnbnunoteka LLOK
" BOCCTAaHOBUTEIbHBIX peakuun https://myschool.edu.ru/
dakTopHI, OMPEIEIAIONINE HATIPABICHUE
Bubnuoteka LLOK
66. OKHCIIMTEJIFHO-BOCCTAHOBUTEIBHBIX
. https://myschool.edu.ru/
peakuuit
67.| OKHCINTEILHO-BOCCTAHOBUTEIIHHBIC Bubnunoteka LIOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

peaxkiuu B pacTBOpax. https://myschool.edu.ru/
Brinosninenue ynpaxHeHU Ha
68. cocTaBIICHUE OKUCIHTCILHO Bubnnoreka LIOK
’ . https://myschool.edu.ru/
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
Hanpasnenue camonpon3BOJIbHOTO
69. mpoTexkaHHs OKHCIUTEILHO Bubnnoreka LIOK
- P . https://myschool.edu.ru/
BOCCTAaHOBUTEJIbHBIX PEAKIU
70 DIEKTPOIN3, KaK JIEKTPOXUMUUECKUI Bubnunoteka LOK
" mporiecc. https://myschool.edu.ru/
71 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB Bubnunoteka LOK
" BEIECTB https://myschool.edu.ru/
72.| Pemenue 3a1a4 pa3anyHbIX TUIIOB Bubnuoreka LIOK
’ p https://myschool.edu.ru/
73.| Pemenue 3ama4 pa3sIMYHBIX THIIOB Bubnuoreka LIOK
) p https://myschool.edu.ru/
74 CucreMaru3anus 1 0000IIeHNE 3HAHUIT Bubnunorteka LIOK
" 1o teme "XuMHUYECKUE peaKIun" https://myschool.edu.ru/
75 KonTponbhas padbota no teme Bubnunotexka LLOK
" "Xumuueckne peakiun' https://myschool.edu.ru/
[Tonoxxenre HEMETAIIOB B
[Tepuoanueckoii cucTeMe XUMUYECKHX
76. snementoB JI. 1. MenaeneeBa u Bubnuoreka LIOK
) T https://myschool.edu.ru/
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndeckue CBOMCTBA HEMETAJIJIOB
AnnoTponusi HeMeTauioB (Ha IpuMepe
77. xucmopona, cepsl, pochopa u Bubnuorexa LIOK
) PO, CEPEL, p https://myschool.edu.ru/
yriiepoa)
78.  Bomopon: momyuenue, puU3NIECKUe U Bubnuorera LIOK
) PO i ’ https://myschool.edu.ru/
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XMMHYECKHE CBOMCTBA. ['uapuabl

I'amorensr: HaXOXICHUEC B IIPHUPOAC,

Bubnuoteka LLOK

79.  cmocoObl moyyeHus, Pu3nIecKre u 1
i L ¢ https://myschool.edu.ru/
XHUMHYECKHE CBOICTBA
l"anorenoBonopoasl. Baxknenue
80. kucaopoIcoIepKallue CoeINHEHNS 1 Bubnmoreka LIOK
’ P P https://myschool.edu.ru/
raJoreHoB
o XJI0p ¥ €ro COeIMHEHNUS Bu6nnoTexa LIOK
. HaX9)KI[eHI/Ie B [IPUPO/IE, IOJIyUYECHHUE, https://myschool.edu.ru/
CBOICTBA, IPUMEHECHHUE.
o ggpomnop:ﬂ HeCOJIe}II-ICaHOIfI;ICH;)Ta. Bu6nnoTexa LIOK
. WIBL, 11 HHE, CBOUCTB
PUJIBL, TIOIYH ’ > https://myschool.edu.ru/
MIPUMEHEHUE.
JlaGopaTopHble U TPOMBITIUICHHBIS
23 CHIOCOOBI MOTYYEHHS TaTOTeHOB. 1 Bubnuotexka LLOK
" TlpuMeHeHHe rajJoreHOB U HX https://myschool.edu.ru/
COCIMHEHU
[IpaxTnueckas padora Ne 4. Pemenue
Bbubnuoteka LLIOK
84. sKCnepUMEHTalbHBIX 33]a4 10 TEME 1
. | https://myschool.edu.ru/
T"amorensl
Kucnopon: nabopatopusie u
MIPOMBIIIIJICHHBIE CTIOCOOBI TTOJTYICHHUS,
o Bubnmnoteka LLOK
85. (usnueckue u XUMHYECKHE CBOMCTRA. 1
https://myschool.edu.ru/
O3o0H. [IpumeHeHue kuciopoaa u
030Ha
Bubnuoteka LLOK
86.| Oxcumpl ¥ IIEPOKCUIEI 1
A P a https://myschool.edu.ru/
87. Pemenne 3a1a49 pa3InyHBIX THIIOB 1 Bubnmoreka LIOK
’ p https://myschool.edu.ru/
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Cepa: Hax0XJIeHUE B PUPOJIE,

Bunbnuoteka LLOK

88. cmocoOwI monmydeHus, GU3NIECKre U
yi . & https://myschool.edu.ru/
XUMHUYECKHUE CBOWCTBA
Bnbnuoteka LLOK
89.| CepoBogopon, cyIb(hHIbI
POBOZIOPOZ, CyIIbhH A https://myschool.edu.ru/
Kucnoponcoaepxariiue coelmHeHUs
90. cepbl. OCOOEHHOCTH CBOWCTB CEPHOMN Bubnuorera LIOK
’ pbL: p https://myschool.edu.ru/
KHUCJIOTBI
[IpakTuueckas pabora Ne 5. Pemenue
Bnébnmnoteka LLOK
91. sKCcIepUMEHTAJBHBIX 33/1a4 10 TEME
N https://myschool.edu.ru/
"Cepa u e€ coenuaeHus"
A30T: HaXO0XKJICHHUE B TIPUPOJIC,
92.  cnocoObl mojydeHust, PU3nYecKue u Bubnnoreka LIOK
’ yi o https://myschool.edu.ru/
XUMHUYECKHUE CBOWCTBA.
Bbubnuoteka LLIOK
93. AMMMHaK, HUTPHUIBI
pHA https://myschool.edu.ru/
Kucnopoaconepxamme coefuHeHUS
o o Bbubnuoteka LIOK
94. azora. OcoOEHHOCTH CBOMCTB a30THOM
https://myschool.edu.ru/
KHUCJIOThI
95 [Ipumenenue a3oTa U €ro COCTMHEHUM. Bnbnunoteka LLIOK
" AsorHble ynoOpeHus https://myschool.edu.ru/
dochop: HaxOXKIEHHE B IPUPOJIE,
96 CHOocOObI MOMy4YeHUs], PU3NIECKUE U Bubnuotexka LLOK
" xumuueckue cBoictBa. Pochuasl u https://myschool.edu.ru/
bochun
Oxkcuanl hocdopa,
97.  docdo c(cl))z[e(bxcimue kucnotel. Conu Bubnuorera LIOK
’ p N p ’ https://myschool.edu.ru/
bocopHOIi KHCTOTHI
98. Ilpumenenue dochopa u ero Bubnunoteka LIOK
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coeauneHuil. @ochopHbie ynoOopeHus

https://myschool.edu.

ru/

[Ipaktrueckas padota Ne 6. Permenue

Bubnuoteka LLOK

99. sKcrnepUMEHTAJbHBIX 33/1a4 110 TeME
p A https://myschool.edu.ru/
"A30T u pochop u ux coenuHeHH"
VYriepoa: HaX0XACHUE B IPUPOJIC,

100 AJUTOTPOITHBIE MOTU(UKAIIHH; Bubnuoteka LLOK
(bU3MYECKre U XMMUYCCKHUE CBONCTBA, https://myschool.edu.ru/
MIPUMEHEHHE
Oxcun yrnepona (II), oxcun

101 ne OZ;(IV) OJIbHAsI KUCJIOTA U €€ Bubmmorexa LIOK
yrep - YT https://myschool.edu.ru/
COJIH

102 Pemenue 3ama4 pa3IndHbIX THIIOB Bubnnoreka LIOK

asp https://myschool.edu.ru/
Kpemunii: HaxoxaeHIE B IPUPOJIE,
103 afoco6bl MOJTyYEHUs (I)I/ISI/IEGSKI/IG u Bubmmorexa LIOK
v L https://myschool.edu.ru/
XAMHUYECKHE CBOMCTBA

104 Oxkcun kpemnus (IV), kpemHueBas Bubnuoteka LLOK
KHCJI0Ta, CHITNKATHI https://myschool.edu.ru/

105 IIpuMeHeHnEe KpEMHUS U €T0 Bubnunotexka LOK
COETMHEHUH. https://myschool.edu.ru/

106 CunukarHas IPOMBIILICHHOCTh Bubnnoreka LIOK

p ' https://myschool.edu.ru/

107 Pemenwue 3amad pa3IddHLIX TUIIOB Bubnnoreka LIOK

latp https://myschool.edu.ru/

108 Cucrematusanus 1 00001IeHHE 3HAHUI Bubnunoteka LIOK
o Teme "HemeTammsr" https://myschool.edu.ru/

109 KonrtponbHas pabora no Teme Bubnunotexka LOK
"HemeTamnr" https://myschool.edu.ru/

110 Ananu3 pe3yabTaToOB KOHTPOJIBHON Bubnuorteka LLOK
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paboThI, KOPPEKIUS OMIMOOK https://myschool.edu.ru/
ITonoxeHre METAIJIOB B
[lepuoanueckoii cucteMe XUMUUYECKUX
111 »aementoB. OcCOOEHHOCTH CTPOEHUS Bubnmoreka LIOK
' P https://myschool.edu.ru/
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIOB
112 KoMmnekcHble coeIMHEHNS Bubnunoteka LLOK
HEOPraHWYECKUE U OPTaHUYECKUE https://myschool.edu.ru/
OO6mue puznueckre CBOMCTBA
Bubnuoteka LLOK
113 meramios. [Ipumenenune MeTanaoB B
https://myschool.edu.ru/
OBITY U TEXHUKE
Bbnbnuoteka LLOK
114 CnnaBbl METAJIJIOB.
https://myschool.edu.ru/
115 Kopposus meTanios u criocoOsl Bubnunoteka LIOK
3aIIUTHI OT HEE https://myschool.edu.ru/
Bnébnunoteka LLIOK
116 Meranabl B IpUPOIE
PHpO https://myschool.edu.ru/
OcCHOBHBIE CTIOCOOBI MOTY4EHUS
117 METaJJIOB (MTUPOMETAILTYPIHs, Bubnuotexka LLOK
TUIPOMETAJLTypIus, https://myschool.edu.ru/
ANEKTPOMETAIUTYPrusi).
118 Pemenue 3ama4 pa3InYHBIX THIIOB Bubnuoreka LIOK
p https://myschool.edu.ru/
DNEKTPOXUMHYECKUNA Psi/I HAMIPSKEHUH
119 wmetamioB. OOmHe CrIOCOObI Bubnunoreka LIOK
’ https://myschool.edu.ru/
MOJTyYEHUS] METaJJIOB
OO6m1as xapakTeprucTuka MeTayuioB [A-
120 rpynms! Ilepuogndyeckoii cuCTEMBI Bubnmoreka LIOK
Py p https://myschool.edu.ru/

XUMHUYECKUX IeMEeHTOB. Harpuii u



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

KaJIMii:orydyeHne, Gu3ndeckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHUE
MPOCTHIX BEIIECTB U MX COCIMHEHHUN

OO6mas xapakrepucTuka MetamioB [1A-
rpynusl [leppoaudyeckoi cucTemMsl
XMMHYECKUX IJIEMEHTOB. Maruui u

Bunbnuoteka LLOK

121 .
KaJIBIIWI: TIOJTydeHue, GU3ndecKkue u https://myschool.edu.ru/
XUMHUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN
OTtnenbHBIE XUMUYECKHUE CBOMCTBA En6 LOK
nénuoteka
122 wmetamioB I A u II A rpynn u ux
. Py https://myschool.edu.ru/
COEIMHEHUI
123 JKécTkocTh BOMIBI U CHIOCOOEI €€ Bubnunoteka LLOK
YCTpaHECHHS https://myschool.edu.ru/
124 AnroMuHUi: ony4deHue, Gusnueckue bnbnuoteka LLOK
U XMMUYECKHE CBONCTBA, IPUMEHEHHE https.//myschool.edu.ru/
AMpoTepHbIe CBOMCTBA OKCHIA U
125 THAPOKCHIa allOMUHUS, Bubnmnorteka LLOK
TUIPOKCOKOMIIJIEKCHI aJTFIOMUHUS, HX https.//myschool.edu.ru/
IIPUMEHEHNE
126 Pemenue 3amad pa3IMUHBIX THIIOB Bubnmoreka LIOK
P https://myschool.edu.ru/
[IpakTuueckas pabora Ne 7. Pemenue
Bubnuoteka LLOK
127 »sKcriepuMeEHTaIbHBIX 3374 10 TEME
https://myschool.edu.ru/
"Mertasuisl TJIaBHBIX OATPYIT"
OO1mas xapakTepucTUKa METaIOB
128 mo6ouHbIX oArpym (b-rpyrm) Bubnnoteka LLOK
[Tepuoauueckoit CUCTEMbI XUMHUYECKHX https://myschool.edu.ru/

9JICMCHTOB



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

duznueckre 1 XUMUYECKHE CBOMCTBA

Bunbnuoteka LLOK

129 xpoma u ero coeqUHEHHH, NX
p A ’ https://myschool.edu.ru/
MIPUMEHCHHE
Baxwnelinme coeMHEHUs Maprasiia.
130 IlepmaHraHat Kajaus, €ero Bubnmoreka LIOK
p 9 https://myschool.edu.ru/
OKHCJIMTENLHBIE CBOMCTBA
dusnueckre 1 XUMUYECKHE CBOMCTBA
131 xene3a u ero coequnenuii. [lomyuenue Bubnmoreka LIOK
) ya https://myschool.edu.ru/
Y IPUMEHEHHUE CIIJIaBOB Kelie3a
dusnueckre 1 XUMUYECKHE CBOMCTBA
132 Menu u e€ coeqUHEHHUH, UX Bubnuoreka LIOK
’ https://myschool.edu.ru/
MIPUMCHCHHE
133 [IpakTuueckas padbora Ne 8. Bubnnoteka LLOK
CoenuHeHns MeIU M sKejie3a. https://myschool.edu.ru/
du3nyeckre 1 XUMHUUECKHE CBOIICTBA
134 IIMHKA U €T0 COeIUHEHNM, NX Bubnmnoteka LLOK
IIpUMEHEHHE. | IIPOKCOKOMIIIEKCHI https://myschool.edu.ru/
IIMHKA
[IpakTnueckas padora Ne 9. Pemenue
Bbubnuoteka LIOK
135 »sKcrepuMEHTaIbHBIX 33/1a4 10 TEME
https://myschool.edu.ru/
"MeTaiibsl TOOOYHBIX MOArpyHH"”
136 Pemenue 3amad pa3IMUHBIX THIIOB Bubnmoreka LIOK
p https://myschool.edu.ru/
O00011IeHE U CHCTEMATH3AIUSA
Bunbnunoteka LLOK
137 wu3ydeHHOro MaTepuaia 1o TeMe
| . https://myschool.edu.ru/
MerTaisl
138 KonrtponbHas pabora no Teme Bubnuotexka LLOK
"Meramiabl" https://myschool.edu.ru/
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AHanu3 pe3yabTaToB KOHTPOJIbHON

Bnbnuoteka LLOK

139 paboTHI, KOPPEKITUS OMHNOOK https://myschool.edu.ru/
140 CpaBHHTEIIbHBIE XapAKTEPUCTUKU Bubnunoteka LOK
METAJUIOB U HEMETAJIIIOB https://myschool.edu.ru/
141 CpaBHUTEINIBHBIE XapAKTEPUCTUKU Bubnuorteka LLOK
COEIMHEHHI METaJJIOB M HEMETAJLJIOB https://myschool.edu.ru/
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
142 coenvHEHUI U B3aUMOCBSI3U MEXKIY Bubnuoreka LIOK
https://myschool.edu.ru/
HUMH
143 ['eneTnueckue CBSI3M OCHOBHBIX BubnunoTeka LIOK
KJIACCOB HEOPTAHUYECKUX COCITMHEHUI https://myschool.edu.ru/
144 OKucauTenbHbIE CBOMCTBA MPOCTHIX Bnébnmnoteka LLOK
BELIECTB HEMETAJLIOB https://myschool.edu.ru/
145 BoccranosuTenpHBIE CBOMCTBA BubnunoTeka LIOK
IPOCTHIX BEIIECTB HEMETAIIJIOB https://myschool.edu.ru/
BeInonHenue ynpaxxHeHul Ha
146 ocymiecTBICHUE TIPEBPAILICHUMA Bubnuoreka LIOK
https://myschool.edu.ru/
BEILIECTB
Ponp xummn B obecrieueHUN
147 YCTOMYMBOTO pa3BUTHUS YEIOBEUECTBA. Bubnunotexka LOK
[TonsiTHE 0 HAyYHBIX METOAAX https://myschool.edu.ru/
WCCJIEIOBAHMS BEILIECTB
Hayunsie npuHIHUITBEI OpraHU3aluu
148 XUMHUYECKOr0 IPOU3BOACTBA. bnbnuoteka LIOK
[IpombliieHHbIE CIOCOOBI MOTYYEHHS https://myschool.edu.ru/
BaXHEHIITNX BEIIECTB
149 OcHoBHBIE (PaKTOPBI XUMHUYECKOTO Bubnunotexka LOK
3arpsAA3HEHUS OKPYXKAIOLIEH CPEBI. https://myschool.edu.ru/
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Oxpana armocdepsl. OxpaHa BOTHBIX

Bunbnuoteka LLOK

150 pecypcoB. OxpaHa 3eMeIbHBIX
pecyp P https://myschool.edu.ru/
pecypcoB.
Bnbnuoteka LLOK
151 X Ka.
> MIMUA 1 3710pOBBE HCIIOBeka https://myschool.edu.ru/
Bnbnuoteka LLOK
152 K
52 JlexapCTBEHHbIC CpeCTBa https://myschool.edu.ru/
Bubnuoteka LLOK
153/ HapkoTuueckue BeliecTBa
PKOTHHCCKHC BEIICCTR https://myschool.edu.ru/
[IpakTuueckas paborta Ne 10.
154 3nakomcTBO ¢ 0Opa3iamu Bubnmoreka LIOK
pasll https://myschool.edu.ru/
JIEKapCTBEHHBIX BEIIECTB
155 Xumus numu. Poiabs XxumMuu B Bubnunoteka LLOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://myschool.edu.ru/
156 Kocmernueckue u mapdromepHsie Bubnunoteka LOK
cpelncTBa. https://myschool.edu.ru/
Bnbnunoteka LLIOK
157 berToBa
PITOBA XHMUA https://myschool.edu.ru/
XuMus B CTPOUTEINLCTBE. BakHeliue
158 cTpouTeNnbHBIE U KOHCTPYKIIMOHHEIE Bubnuoreka LIOK
p PYyKIL https://myschool.edu.ru/
MaTepUalIbl
159 buorexuonorus. Hanorexuomorus. Bubnuoreka LIOK
https://myschool.edu.ru/
160 3ammTa OKpyKaromiei cpebl U oxXpaHa Bubnunoteka LOK
TpyZa Ipu XUMHUYECKOM IIPOU3BOICTBE. https://myschool.edu.ru/
o Bubnmnoteka LLOK
161 X CEJIbCKOM XO3SIMCTBE.
MMITL B CCIILECKOM XO3AMCTR https://myschool.edu.ru/
162 Pacrenus u mouBa. Y 1obpenus u ux Bubnuoteka LLOK
KJ1accuukaIusi. https://myschool.edu.ru/
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Bnbnuoteka LLOK

163 Xwumwuzanus ;KUBOTHOBOJCTBA 1
= 2 https://myschool.edu.ru/
YPOBHU U METOJIBI XUMHUYECKOIO Bubnnotexka LLOK
164 1
MMO3HAHUSA https://myschool.edu.ru/
165 XUMUYECKUH SIKCIIEPUMEHT U €0 POJib B 1 Bubnuoteka LIOK
[IO3HAHUU NIPUPOBI https://myschool.edu.ru/
[IpakTuueckas pabora Ne 11 Pemenue
166 JKCIIEpUMEHTAJIbHBIX 3a71a4 Ha 1 1 Bubnuotexka LLOK
pacro3HaBaHUue OPraHUuYECKUX U https://myschool.edu.ru/
HEOPraHWYEeCKUX BEIEeCTB
Bnébnmnoteka LLOK
167 MonenupoBaHue B MO3HAHUN XUMUH 1
AP https://myschool.edu.ru/
Meroaonorust y4eHus 0 IEPUOAUIHOCTH
168 kak emIMHCTBO METOJOB dYMIIUPUUECKOTO 1 Bubnmoreka LIOK
A A p https://myschool.edu.ru/
Y TEOPETUUYECKOTO MO3HAHUS
Nupopmanus n oOpazoBaHue Kak
169 oO6I11eUenoBeYECKHE IEHHOCTH B 1 Bubnmoreka LIOK
m 1 https://myschool.edu.ru/
COBPEMEHHOM OOIIIECTBE
Cucrematusanus 1 0000IIIeHIE 3HAHUI Bnbnunoteka LLIOK
170 1
110 TEME https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 170 1

[NPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumus, 10 knacc. Yrnyonennsii yposenb / O.C. 'abpuensn, @. H. Mackaes, C.

1O. [Tonomapes, B. 1. Tepenun — M: [Ipoda, 2021

Xumus, 11 xknacc. Yrmyonennsiit yposens / Ky3nenosa H.E., Tutosa U.M., I'apa

H.H. — M: Benrana-I"pad, 2019

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

O. C. TI'abpuensn, U. I'. OctpoymoB HacronbHast kHUra yuurtens «Xumus», 10
kiacc. M. — llpoda, 2020.

M. IO. Topkosenko. «Iloypounsie paszpaborku» mno xumuu (10 kmacc)
yueOHukam O. C. I'abpuensna. M. — «Bako», 2021

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

http :// school - collection. edu. ru / - Enunas xostekius 1u@poBbIX
00pa3oBaTeIbHbIX PECYPCOB

http :// him .1 september. ru / - snekrpoHHass Bepcusi razerbl "Xumwus'"
npuioxeHue kK "1 cenTaops”

http :// pedsovet. org / - [lencoser.

http :// festival .1 september. ru / subjects /4/ - @ecTuBaib NeAArOrMYECKUX
1501 (7

"OTKpbITHIA ypoK". Pa3paboTku ypoOKOB 110 XUMHH

http :// som. fsio. ru / subject . asp ? id =10000755 pasmemarorcs
METOIUYECKHE

pa3paboOTKK YpPOKOB, JabopaTopHbie pPadOThl, TECThI W KOHTPOJILHBIC
paboThI,

OJIMMITHA/TBI, BUICOOIBITEI, XUMUYCCKHE 3aa4M, MHTCPHET-YUCOHUKHU I10
XUMUH.

http :// www. alhimik . ru / - AJIXUMUMK. Bxitouaer meTomuyeckue
pEKOMEHIAITNU



JUISL YYUTEJIe XWUMUHW, CHPABOYHHUKH, OWOTpaduu BETUKUX XHUMHKOB,
pazaensl "Becenas xumus", "XuMus Ha KaxAblid JI€HL' U MHOTO JPYroi
WHTEPECHOW U TOJIE3HOH HHPOpMAITIH

http :// hemi . wallst . ru / - D7eKTpOHHBIA YYEOHUK MO XUMUHU JJIsI CpETHEN
TITKOJTHI,

NPUTOAHBIA  JIJI1  WCIIOJIB30BAaHUS KAk B OOBIUHBIX, TaK ©W B
CTICTIHATU3UPOBAHHBIX

KJlaccax, a TakXe JJIsl TOBTOPSHHsI MaTepralia B BBITYCKHOM KJIacce W JJIs
MOJITOTOBKU K SK3aMEHAM

http :// www. college. ru / chemistry / - Otkperteiii Komnemxk: Xumus.
ONEeKTPOHHBIN

Y4EOHUK 110 XUMHUH.

http :// www. chemistry. ssu . samara . ru /- Opranudeckasi XuMusi - y4eOHUK
JUTSI

CpPEIHEN IIKOJIBI

http :// www. edu. yar. ru / russian / cources / chem / - 3amauu s
OJIMMITHA/]] TI0O XUMUU, OTTUCAHUE UHTEPECHBIX XUMHUUECKUX OMBITOB, CJIOBApPh
XUMUYECKUX TEPMHUHOB, CBEJICHUS U3 TEOXUMHUHU (MIPOUCXOXKICHHUE U
XUMUYCCKUN COCTaB HEKOTOPBIX MUHEPAJIOB)
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