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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpEIHETO oO0Iero oOpa3oBaHUS
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepanbHOI oOpasoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyIapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XuUMHsD» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOKeHU «CTpaternn pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

XuMHsI Ha YpPOBHE YINIYOJIEHHOTO W3Y4YEHHUs 3aHMMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpa3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AU (EpEeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh 00IEe00pa30BaATENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mporpaMme 1o XWMHHM Ha3HAaY€HUE MpeaMeTa «XHUMHS» I[OIy4daeT
NOAPOOHYI0  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJATarOIIUMU
nosioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIEH, colepkKaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSL CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
NOJIy4YeHUE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOILIed cTpaTeruu
oOy4eHHs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOrO Npoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHe: NPUHIUIIOB CTPYKTYPUPOBAHHUS M TOCJIEAOBATEIBLHOCTH
M3y4eHUs] y4eOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJAEPKATEIBHOM OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX ITOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM aTTecTalud B (QOopMe E€IWHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriyOJI€HHOTO U3YYEHUSI XUMUU:



e YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJEp:KaHue, 00sA3aTeabHOe
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT TMPUMEPHYIO TOCJIEIOBATENbHOCTh HW3YYEHHUS Yy4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS 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
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEpKaHMs y4eOHOTO MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYyYEHUS  XUMHUYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIlUpeHue U  YrIyOJeHHe TEeOpeTHYECKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yjbTaTaM OCBOCHHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUHN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBY copepxxaHusi KypcoB «Opranuueckass xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUM O CTPOEHUM BEILECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSIX
IPOTEKaHUsSI PEAKLUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMBl ~ XMMHMYECKHUX  DJIEMEHTOB O0asupyeTcss  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHUX IPEJCTABICHUAX O CTPOEHUU aroMa. XHMMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHuU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojiHgeTcs  (GOPMUpPOBAHMEM  MPEACTaBICHHN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIuil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa i KJIACCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHM B XUMUU U B (PU3HKE: 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 IIpeaAMETa Il KIIACCOB XHMHMKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IPUMEPY, TaKue
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble 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), 3a7a4eil MepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4YeHHUS NpeaMeTa Mpernosiaraet
peanu3anuio Takux 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  pEHIEHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUSI U OOIEH KyJIbTypbhl YEJIOBEKa, a TAaKKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yOIyOJIeHHe  TPEJICTaBJICHMA O  HAyyHbIX  METOJaX  ITO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanmuzanuu MepBOOYEPEAHBIX BOCIHUTATENBHBIX M Pa3BUBAOLINX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIHMTAaHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHocTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MpodecCuoHaIbHON U OOIIECTBEHHOM JIeSITeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

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

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COIJEPKAHUE OBYUEHUSA
10 KITACC
OBIIIAA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. ATOMHBIE opOuTanu. Knaccudukammss XuMHIeCKUX dJIEMEHTOB (S-, P-,
d-, f-anmementsl). PacnpeneneHue 2JIEKTPOHOB MO AaTOMHBIM — OpPOUTAIISIM.
DOnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(UTYypallMi HOHOB.
DIEeKTPOOTPUIIATETLHOCTD.

[lepnognueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cuctemsl
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU
NPOCTBIX M CJIOXKHBIX BEIIECTB IO TrpynnaMm ¢ TepuojaM. 3HA4YCHUE
nepuonueckoro 3akoHa /.M. Menneneena.

Xumuyeckasi CBsI3b. BHIBI XUMHUYECKOW CBSA3U: KOBAJEHTHAsl, HOHHA,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTUs U JITIMHA CBSI3H. [10NSpHOCTD, HAITPABIEHHOCTh U
HAChIIAaEMOCTh KOBAJICHTHOW CBs3u. KparHbeie cBsa3u. BonopongHas CBA3b.
MexMONeKyIspHbIE B3aUMOIECHCTBHS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA IPUMEPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYeHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUU.

BemecTtBa  MOJIEKYJSIDPHOTO W HEMOJIEKYJSIDHOTO — CTPOEHUA.  [HUIBI
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHeix cucremax. MctuHHbie pacTBOphl. IpeacraBienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPALIUM PaCTBOPOB:
MaccoBasi J10Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHIIEHTpalus. HacblllleHHbIe U
HEHACBIIIEHHbIE PACTBOPHI, pACTBOPUMOCTb. KprcTaminoruaparsl.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIeCTB. TpUBHAIbHBIC
Ha3BaHMS OT/ICJbHBIX MIPEACTABUTENIE HEOPTaHUYECKUX BEIIECTB.

Knaccudukanys XuMH4ecKuX peakiuii B HEOPTaHUYECKOW M OpTraHUYeCKOU
XUMUH. 3aKOH COXPAHEHHUSI MAcChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpAIlCHUs



OPHEPTUH TIPU XUMHUUYECKUX peaknusix. TernoBbie 3 (HEeKThl XUMUYECKUX PEaAKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U reTEpOreHHbIEe peakuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbI, BIMSIONIME HA IOJOXKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Dnektponutuyeckas aucconuainusi. CuibHble W cIaOble  DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpaJibHas,
nienounas. Bomoponnsiii nmokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO0 OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
OkuciauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKHCIEHHST YW BOCCTAHOBJICHUSI.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DJIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

DKCHEPUMEHTAJIbHBIE METOJbl W3YyYE€HUS BEUIECTB M HX IPEBPAIICHUN:
pa3joKEHHUE IIEPOKCUIA BOAOPOJA B MPUCYTCTBUM KaTaIM3aTopa, MOIEIU
KPUCTAJUIMYECKUX PEHIETOK, POBE/ICHNE PEaKIMii HOHHOTO OOMEHa, OIpeiesieHue
Cpeabl PacTBOPOB C IMOMOIIBI0 WHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKONW PEaKIUU M TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHS.

OPTAHUYECKASA XUMUSA
Teopernueckue 0CHOBbI OPraHM4YeCcKON XUMUH.

[Ipenmer W 3HAYEHHWE  OPraHUYECKOM XHWMHUH, TMPEICTABICHHE O
MHOT000pa3uy OPraHuYeCKUX COCTUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa Yriepojaa: OCHOBHOE U BO30YXIEHHOE
COCTOSIHUS. BanieHTHbIE BO3MOKHOCTM aTroMa yriepoaa. XuUMHYECKas CBS3b B
OpPTraHUYECKUX COCIUHEHMSX. THUIbl TUOPUAM3ALMM aTOMHBIX OpOuTanei
yriepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOU CBsI3M (OOMEHHBIN M JIOHOPHO-
aKLUEeNnTOpHbI). THUObl MEepeKpbIBaHUS AaTOMHBIX OpOMTaNeil, G- U T-CBS3U.
OpuHapHasi, 1BOMHAs U TporHas cBsi3b. CrocoObI pa3pbiBa CBSI3€H B MOJIEKYJIaX
opraHudeckux BemecTB. [loHsiTHE O CBOOOMHOM pagukane, Hykieopuie W
anexTpodue.

Teopuss crpoeHusst opraHuueckux coeanHenuii A.M. byrtnepoBa u
COBPEMEHHBIE MPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOECHUS
OPTraHUYECKUX COequHEHWH. MoJeKyaspHble W  CTPYKTYpPHBIE  (OPMYJIBIL.
CtpyktypHble GOpMyNIbl Pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpari¢HHasl,
ckenetHas. M3omepus. Buasl u3omepuu: CTPyKTypHasi, HNPOCTPAHCTBEHHAS.



OnexTpoHHbIE 3P(HEKTH B MOJIEKYJIaX OPTraHUYECKUX COCAMHEHUN (MHTyKTUBHBIM
U Me30MEepHBI 3 HEKTHI).

[IpencraBienne o KiacCU(pUKAMU OpraHuveckux BemiecTB. [loHatue o
dbynkunonansHoM rpymnmne. ['omonorus. ['omonoruueckue psanpl. CucreMaruyeckast
HOMeHKJIaTypa opranudeckux coequHeHud (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobenHocT W KJaccU(UKAIUS OpTraHWYECKUX peakiuid. OKHCIUTEThHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKONM XUMUHU.

DKCIEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C O00pa3laMy OpPraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, OMNbBITHl M0 MPEBPALIEHUIO OPTraHWYECKHUX BEIIECTB IPU HArpPEBAHHUH
(taBieHue, OOYIJIMBAaHME U TOPEHHUE), KOHCTPYUPOBAHHME MOJENECH MOJEKYI
OpPraHUYECKUX BEIECTB.

Yriesoaopoasl.

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOmas (GopMyna, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI AlKAHOB, Sp°-
ruOpuau3anysl aTOMHBIX opOuTaneil yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa
QJIKAHOB.

XVAMHMYECKHE CBOMCTBA QJIKAaHOB: PEAKIHMHM 3aMELICHUS, W30MEpPHU3aLNH,
JNEruIpUpOBaHUs, IIUKIU3ALNH, TUPOJIN3a, KPEKUHTra, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOTIO 3aMEIIECHHS.

Haxoxnenue B npupojie. CriocoObl NOTyYEHHUS U IPUMEHEHHUE aTKAHOB.

[Muknoankanel. O0mas ¢opmysna, HOMEHKIAaTypa U uzoMepusi. Oco6eHHOCTH
CTPOEHUS M XUMHUYECKHX CBOWCTB MaiblX (IUKIOMPONAH, LUKJIOOyTaH) W
OOBIYHBIX (LMKJIOTEHTAH, LIMKJIOTEKCAaH) LUKIO0aIKaHOB. CrocoObl MOJyYEHUs U
MPUMEHEHUE [TUKIIOAIKAHOB.

Anxensl. ['oMonornyeckuii psaj ajJkeHoB, oOmias (Gopmysa, HOMEHKIATypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHHE MOJEKYJ] alIKEHOB, Sp*-
ruOpuau3anmsi aTOMHBIX opOuTanei yriepoaa, - W m-cBia3u. CTpyKTypHas
reoMerpuyeckas (uuc-tpaHc-) wuzoMmepus. Dusmyeckre CBONCTBA aAJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAUHEHUS, 3aMEIEHUs B O-MOJOKEHUE
IIpU JIBOMHOMW CBSA3HU, IMOJUMEPU3aUMU U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIEC peakliMi Ha JIBOHHYIO CBsI3b. CIIOCOOBI MOMYYEHHs U IPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanusi ankaaneHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOWCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
COMpPsKEHHBIX JUeHOB. CIOCOOBI MOJTy4YeHUsl U MPUMEHEHHUE aJIKaJUEHOB.



Anxunbl. 'oMonorudyeckuit psija alKUHOB, 001as popmyiia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
rudpuan3aius aTOMHBIX opOuTaniel yriepoaa. Ou3nyecKkue CBOICTBA ATKHHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MNPUCOCAUHEHHUS, JOUMEpHU3AUUA U
TpUMepHU3aluu, okuciaeHus. KucioTHsle CBOKCTBA AIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIui Ha TPOKWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIIKUHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
oOmrast popMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBA O€H30JIa U €r0 TOMOJIOTOB: PEaKIIMU 3aMEeIICHHs B OC€H30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKalie, PEaklHH MNPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenszona. I[lpencraBneHne 00 OpPUEHTUPYIOUIEM JEHCTBUU 3aMECTHTENEH B
OCH30JIbHOM KOJIbIIE Ha TMPUMEpE aJKWIbHBIX PaTUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMWUHO- M HHUTPOTPYMIbL, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepusanusa ctupona. CrocoObl NOJTy4YEeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HepTh U €€ mpoucxoxaeHue.
KamMmeHHbII yroias U npoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:
NEPErOHKA, KPEKUHI (TEPMUYECKUM, KATAIUTUYECKHI), pU(DOPMUHT, HUPOIM3.
[IpoykThl nepepabOTKu HEPTHU, UX TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.

['eHeTnuecKas CBA3b MEXAY PA3TUYHBIMU KJIACCAMHU YTIIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJIOrEHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuuu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. J[leficTBue Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wi€nound. B3auMoaencTBUe JUTraioOrCHAIKAHOB C MAarHue€M M ITUHKOM.
[TonsiTne 0 METaNIOOPTaHUYECKHUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJlOT€HIIPOU3BOJHBIX  YIJIEBOJOPOAOB B OBITY, TEXHUKE M TP CHUHTE3e
OpraHUYECKUX BEIIECTB.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
u3ydeHue (U3MYECKUX CBOMCTB YIJI€BOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakIuii  yriieBOJAOPOJOB Pa3IMUHBIX KIIACCOB (oOeciiBeurBaHUE OpPOMHON WIIH
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kalivs, B3aWMOJICUCTBUE AallE€TUJICHA C
aMMHa4YHBIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE€ OOHApYyKEHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBaX, MOJYyYEHHUE OTUJICHA U
U3Y4YCHUE €ro CBOMCTB, O3HaKOMJIeHHE C Kosuiekiusmu «Hedtb» n «Yromby, c
oOpa3ljamM IJlacTMacc, KaydyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOAOB U raJIOr€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucsopoacoaep:kamue oprannyecKue coelMHeHHs.



[IpenenbHble OAHOATOMHBIE CHUPTHL. CTpoeHHE MOJIEKYJ (Ha IpuUMEpE
MeTaHoJa W dTaHona). ['omomormyeckuil psia, oOmas GopMmyna, H3OMepus,
HOMEHKJIaTypa #  kiaccupukanua. Dusznueckue CBONCTBA  IPEACIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIHPTOB.
XHWMUYECKHE CBOWCTBA: PEAKIUHM 3aMENICHUs, JETUJpaTalld, OKHUCIICHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrnocoObl MOJyYeHHUs U NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipoctbie 3¢dupsl, HOMEeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaToMHble CHHPTHI — JTWICHIVIMKOJIb W TIULEpUH. PU3NUECKHe U
XUMHUYECKHE CBOMCTBA: PEAKIUU 3AMEILECHHUS, B3aUMOJECHCTBUE C OPTaHUYECKUMHU
U HEOPraHWYECKHMMM KHCIOTaMHM, KayeCTBEHHAs pEaKUus Ha MHOTOAaTOMHBIE
cnupthl. [IpencraBienne o MeXaHM3ME peakUuid HYKICO(PUIBHOTO 3aMEUICHUS.
JleiictBue Ha opraHu3Mm 4esnoBeka. C(CrnocoObl MOJMYyYEeHHS U TNPUMEHEHHE
MHOTOaTOMHBIX CITUPTOB.

®enos. CTpoeHHME MOJEKYJbl, B3aMMHOE BIMSHHE THUIPOKCOTPYIIIBI U
oensonpHOro sigpa. dusmueckue cpoicTBa (PeHona. OcoOEHHOCTH XUMHUYECKUX
cBOMCTB (eHona. KauecTBeHHble peakunu Ha (eHos. TokcnyHOCTH (heHona.
CrniocoObl ostydeHust v npuMeHenue penomna. Genonpopmanbaeruanas cMoa.

KapOoHunbHbIE COEMHEHHS] — albJIETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpynmnbl. ['oMosiornyeckue psijibl ajlbJeru0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. Du3uueckue CBOMCTBAa albAETUIOB U
KETOHOB. XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeauHeHns. OKUCIEHNE albIeru0B, KAYECTBEHHbIE PEAKIIUNA HA aJIbIETUIbI.
Crioco0Ob!I osTyyeHus: ¥ MPUMEHEHHUE albAETUI0B U KETOHOB.

OHOOCHOBHBIE TPEEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M30Mepus u HoMeHKIaTypa. @u3nueckrue CBOMCTBa
OJIHOOCHOBHBIX TMpPEACNIbHBIX KapOOHOBBIX KHUCJIOT. BOAOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuuKanMM, peakUUd C YYacTHEM YIJIEBOJOPOIAHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYypaBbHUHOW KHUCJIOTHIL. [loHATHE O TPOU3BOMIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENEIbHBIX M apOMATHUECKUX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCUKApOOHOBBIX KUCHOT. IlpeacraBurenu BbICHIMX
KapOOHOBBIX KHCIJIOT: CTEapuUHOBAs, MaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocoObl OMyUYEHUs! M IPUMEHEHHE KapOOHOBBIX KUCIIOT.



Crnoxusie 3¢upsl. ['omonoruueckuit psia, obmast Gopmyna, u3oMepus H
HOMEHKJIaTypa. PHU3WUYECKHE W XHMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCIOW H
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3ndecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HENPEACIbHBIX )KUPHBIX KUCHOT. JKUPBI B IPUPOJIE.

MBpBLT4 KaK COJI BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBUE.

OO6mmas xapakTepuctuka yrieBoaoB. Kinaccudukaius yrieBogaoB (MOHO-, -
U nojucaxapunbl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajiakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckre CBONCTBAa U HaxOxkjaeHHE B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA IIIFOKO3bI: PEAKIIUN C YHACTUEM CIUPTOBBIX U AJIbIACTUIHON
IPYyII, CIHPTOBOE W MOJIOYHOKHCIIOE OposkeHue. IIpuMeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEICIATEIbHOCTH Opranusma. Jlucaxapuapl: caxaposa, MajibTo3a U
JaKkTo3a. BoccranapivBarone 1 HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. Haxoxaenne B mpupone u npuMenenue. [lommcaxapuael: kpaxman,
IJIMKOTEH W 1enono3a. CTpoeHHME MaKpOMOJIEKYJl Kpaxmania, IJIMKOT€eHa U
LEJUTI0N03bl.  PU3MYECKHE CBOMCTBA Kpaxmaia MW LEJUIKOJIO03bl. XHUMHYECKHE
CBOMCTBA KpaxMaJia: THAPOJIN3, KAYECTBEHHAs PEaKkUus C HOAOM. XHUMHUYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUIPOJIMN3, MOJyYyeHUEe >PUpoB Leuoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIIK).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
PacTBOPUMOCTB PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICCTBUE ATAHOJIA C HATPUEM,
OKHCIICHHE DTUJIOBOTO CIIMPTA B AJIBAETHJ HA PACKAJIEHHOW MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTWJIOBOIO CIHMPTa JIUXPOMATOM KaiHs (BO3MOXXHO HCIOJb30BAHUE
BUJIEOMATEPHUAIIOB), KAaYECTBEHHbIE pPEaKUUU Ha albJerubl (C THAPOKCHIIOM
muammuHcepeOpa(l) u  rugpokcuaom  menu(Il)), peakums raviepuHa ¢
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ runapokcugom meau(ll), BzaumosericTBue
KpaxMaJia ¢ MOJIOM, PELICHUE JKCIIEPUMEHTANBHBIX 3a/1ad 1o TeMaMm «CHupTel U
(benonb», «KapooHoBbIE KUCTOTHL. ClI0XKHBIE DUPBD».

A3oTcoaepxalye OpraHunyecKue CoeJUHEeHUsI.

AMMHBI — OpraHMYECKUe MPOU3BOJHBIE amMMuaka. Knaccudukaius aMuHOB:
anmnpaTUIeCKUe ¢ apOMATHUECKHE; TIEePBUYHBIC, BTOPUYHBIE W TPETHYHBIE.
Crpoennie MoJiekys, oOuas (opmysa, U30Mepusi, HOMEHKIATypa U (U3NUECKHUe
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJTKWIMPOBAHKUE, B3aMMOJAECHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHUS.

AHWIMH — TPEACTABUTENb AaMUHOB apomaTuyeckoro psiga. CTpoeHue
aHwiIMHa. B3anMHOe BiIMsIHUE TPy aTOMOB B MOJIeKyJie aHuiIuHa. OcOOEHHOCTH



XUMUYECKUX CBOMCTB aHWiInHA. KauecTBeHHBIC peakiuu Ha aHWiIWH. CriocoObl
MOJIYYCHUSI M TIPUMEHEHHE anudarndecknx aMuHOB. [lomydeHuwe aHWwIMHA W3
HUTPOOEH30171a.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTaenbHbIe IPeICTABUTENN Ol
AMUHOKHUCIIOT:  TJIMUMH, allaHuH. @Du3nyeckue CBONCTBA aMUHOKHUCIIOT.
XWMHYECKHE CBOHCTBA AaMHHOKHCJIOT Kak aM(OTEPHBIX  OPTraHUYECKHUX
COCIMHCHUM, peaKIus MOJUKOHICHCAIINHA, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHne aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npupojHbie nosuMepsl. llepBuuHas, BTOpUYHAs M TPETHUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUIPOJIU3, JCHATypalus,
KauyeCTBEHHBIC PEAKIINH HA OCIKH.

OKCIEPUMEHTAIBHBIC METOJbl HW3YYCHHS BEIICCTB W WX IPEBPAICHUI:
pacTBopeHHe O€NKOB B BOJIE, JCHATYypalusi OCJIIKOB MpPU HArpeBaHUM, IIBETHBIC
peakuuu Ha O€JIKM, pelIeHHWE OKCIEPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3oTcomepkamye ~— OpraHWdecKkhe  coeawHeHWs» u  «Pacmo3HaBaHue
OPTraHUYECKUX COCTUHEHUI.

BbicokoMou1eKyJIsIpHbIE COeTHHEHMSI.

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3AIUHU, CPEIHSASI MOJICKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHCHHHA —
MOJIMMEPHU3AITHUS ¥ TIOJTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmactmacchl  (MONMMATUIICH, TOJUIPOIIUIIEH,
MOJIMBUHWIXJIOPU, TOJUCTHPOJI, TMOJUMETHIMETaKpUIAT, TMOJUKAPOOHATHI,
noJidTUICHTepePTanar). Y Triu3aius 1 nepepadoTka miacTuka.

DnacToOMepHI: HaTypaIbHBINA Kay4JyK, CUHTETUYCCKUC Kay4qyKHu
(OyTaareHOBBIN, XJIOPOMPEHOBLIN, U30MIPEHOBHIN) U CUITUKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CIEIUAIBHOTO Ha3HAYCHUS (Tedon, KeBJap,
AIIEKTPOTIPOBOIAIINE MTOJUMEPHI, OHOpa3iaraeMple IOTUMEDPHI).

OKCIEPUMEHTAIBHBIC METOJbl HM3YYCHHS BEIIECTB M WX IMPEBpaICHUI:
O3HAKOMJIEHUE C 00Opa3llaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyKOB, pEIICHHE OJKCICPUMEHTAIbHBIX 3a7ad 1o Teme «Pacmo3naBanue
TTACTMACC M BOJIOKOH.

PacuétHrble 3amaun.

Haxoxnaenue MonekysipHOH (OpMyJbl OPTaHHMYECKOTO COCIMHEHHS TI0
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOMSIIUX B €ro0 COCTaB, HAaXOXEHHUE
MOJIEKYJIIPHON  (DOPMYITBI  OPraHUYECKOTO COEAWHEHUs To0 Macce (00bémy)
MPOJYKTOB CrOpaHMsi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB



peaKiuu W/WIM HUCXOJHBIX BELIECTB, YCTAaHOBIIEHHWE CTPYKTYpHOH (HOpMYIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €0 XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS], ONpPENEJICHUE JOJM BBIXOJAa NPOAYKTAa PEAKIUU OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanusanust MEXIpPEIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCA YEpe3 MCIOJb30BAHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX IIOHATHH, TaKk M IIOHATUM, IPUHATBIX B OTACIBHBIX IPEIMETAX
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TIOHATHUSA: SIBJICHHUE, HAYUHBINA (PaKT, TMIIOTE3A,
TEOpus, 3aKOH, aHAIW3, CHUHTE3, Kiaccupukanus, HAOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, MOJIEKYyJa,
HHEPreTUYECKUN YPOBEHb, BEILECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3NYECKHE BEJIIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, SHEprus,
Macca.

buonorusi: kieTrka, opraHu3M, OJKOcuUcTeMma, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA M reTepoTpOoHBIH TUI NHUTAHUA, OpPOKEHUE,
doTtocuHTE3, NbIXaHUE, OEJIKW, YIVIEBOAbI, >KUPBl, HYKJIEUHOBBIE KHUCIIOTHI,
(epMEeHTHI.

['eorpadus: nmose3Hble UCKOMAaeMble, TOILINBO.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOLIME CPEICTBA, MaTEpUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

HEOPI'AHNUYECKAS XUMUA
Heopranuyeckasi xumusi.

[lonoxxenne HemeTtauioB B Ilepmoandeckord cUCTEME  XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nuecKue
CBOMCTBA HEMETAIIOB. AJIJIOTPOIHS HEMETAIJIOB (Ha MpUMEpPE KUCIIOPOJia, CEPHI,
dbocdopa u yriaepona).

Bonopon. Ilonydyenue, gusnueckue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIBHBIE CBOMCTBA. | WAPUIBL
ToImIMBHBIC AJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpoOibl. BaxkHenmume KUCIOPOACOACpIKALINE
COEIMHEHUs TrajoreHoB. JlabopaTopHble M MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHU.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

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

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3HMUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeIMHEHMI. A30THBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CIOCoObl MOMydeHHs, (PU3UUYECKUE U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. [Ipumenenue ¢ocdopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrinepon, HaxoxAeHUWE B Npupoje. AJUIOTPOINHbIE  MOIU(UKAIUH.
duznyeckue W XHMHYECKHME CBOMCTBA MPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u eé€
COJM. AKTHBUPOBaHHBIA yroiib, aacopOuus. dymnepensl, rpadeH, yriepoaHble
HaHOTPYOKU. IIprMeHeHne MpOCThHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €rO
COCIMHEHNH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHMs, (pU3MUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemHHEBasi KHCIIOTA, CUJIMKATHI.
[IpumeHenue KkpeMHus 1 ero coeAnHeHuil. CTeKI0, €ro noxy4eHue, BUAbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. llpuMeHeHue MeTalsioB B OBITY M TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJTy4EeHUS METaJJIOB: THIPOMETAILTYPIus, NUPOMETAILUTYPIHS,
anektpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmsr [lepuonnueckoit cUCTEMBI
XUMUYECKUX dyeMeHToB. Hatpuii u kanuii: mnomydeHue, (U3MUYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHNE TPOCTHIX BEIIECTB U UX COCIMHEHU.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKHAE CBOMCTBA, INPHUMEHEHHE IPOCTBIX BEIIECTB M HX COEIUHEHUU.
JKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX moarpynn (b-rpymm)
[leproauyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

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

@u3nyeckue M XUMHYECKHE CBOMCTBA MapraHia M €ro COEIUHEHHU.
Baxneiimme coeaunenuss wmapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranua( VII). Ilepmanranat kamusi, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a M ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonmyuenue u npuMeHeHue x emne3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCH]IA IMHKA, THIPOKCOKOMILUIEKCHI IMHKA. [[puMenenue
LIMHKA U €T0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YECHHE KOJUIeKIMH «MeTrauibl W CIUIaBb», B3aWMOJECHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THAPOKCHUIOB ATIOMUHUS M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XuMus U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIO pa3BUTHA yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHWS U METOAOJOTMH HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOACTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUN METULIUHBI.



XUMHSI AW OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBku. Poib Xxumuu B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

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

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

XuMHs B CEIbCKOM X03siicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEHHUS.

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

PacuérHble 3anaumn.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB pEAKIMH, €CJIH OJIHO U3
BEILIECTB MMEET NIpUMecH, Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOJIYKTa pPEaKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmst  MEXNpEeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM oOmed
HEOpPraHU4eCcKOM XuMHUM B 11 Kilacce OoCylIecTBIIETCS YEpe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTICIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiaccuduKkalius, nepuogudHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@usnka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, PHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSIHHME BEIIECTBa, WACAIbHBIN Ta3,
dbuznyecKkre BeITUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHUSI, Macca.

buonorus: kieTka, opraHus3M, dKocucTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

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

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



nperaparoB, IMMPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHUAIOB, JSJICKTPOHHAA
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 OCBOEHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYyYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XHUMHUSD» OTPAKaIT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronmxcs B MPOLIECCe peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS

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

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

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

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUIOKEHUSI XHWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CThb PE3yIbTaT
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;



MHTEpEeCa W TMO3HABATEIbHBIX MOTHUBOB B MOJYYEHUU U MOCIEIYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBBIX JOCTIKEHUSAX COBPEMEHHOW OTEYeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOro U Oe3omacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

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

MOHMMAHUSl LEHHOCTH TNPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHUSI MOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEILCKON
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHE B PEHICHWU NPAKTUUECKUX 3ajad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccruil pa3aIuyHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUU TI0 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluid COOCTBEHHBIX JKH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHUMAHUSL TJIOOAIBHOTO XapakTepa HSKOJOTMUECKUX MPOoOJeM, BIIHSHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BaAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEH OKpYXKaroueu
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pelIeHud MPoOJeM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HUBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poOJIK B
CO3JaHUM HOBOM 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TIJIOOATBHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, DSHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HayuyHbIX (AKTOB M HUMEIOUIUXCSA JaHHBIX C 1eJbl0 TOJyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETILHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKON EATETbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

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



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
HEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

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

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

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOru4yecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KiIacCU(PUKAIMKA BEIIECTB U
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

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

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



peakiuu — MpH PELICHUU y4eOHBIX IMO3HABATEIbHBIX W MPAKTUYECKUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOTO MO3HAHUS BEUIECTB M XUMHUYECKHX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOJACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPaKTUYECKUX 3a/ad, IPUMEHEHHUIO pPa3IMYHbIX
METO/I0B IT03HAHMUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHGPoOpMaluu (HAy4yHO-
HOMYJISIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpeICTaBlICHUS
uHdopmaruu (cxemMbl, rpaduKH, TUarpaMmbl, TaOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCIT0JI30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATJISIAHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAEMOM TEMBbI B X0JI€ TUAJIOTa /WA
JUCKYCCHH, BHICKA3bIBATh UJIeH, OPMYIUPOBATH CBOM MPEIJIOKCHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThl TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIe YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIFHO IUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIIIOJIHEHUH YYEOHBIX U HUCCIEAOBATENIbCKUX 3ajad, BbBIOMpaTh HaumOoliee
3¢ (}eKTUBHBIN CcrOCO0 HMX pemeHuss ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAaMOKOHTPOJIb JESTEIPHOCTH HAa OCHOBE CaMOaHaau3a M
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE€ pe3yabTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU HA YTiIyOIEHHOM
YpPOBHE Ha YPOBHE CpEeJHEro oOuero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUM
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJY4YEHHIO HOBOT'O 3HAHMSI M NMPUMEHEHHUIO 3HAaHUN B Pa3IMYHbIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
POTpaMMe II0 XUMHUHM NPEAMETHBIE PE3YJbTAThl MPEACTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XuUMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHUM OPTaHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUM MEIUITMHBI, CO3JJAaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HUCTOYHUKOB SHEPIUH, B obecrieyeHuu pPaMOHAIBHOIO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAOIINE MOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENIEHb OKUCIIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOAOPOJIBI,
KHCJIOPOJ- W a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIAPHBIE COEIWHEHUS, TEOPUH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MeHneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKIui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN d(pdexThi, opuentantsl | u Il pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEpPE MPOU3BOJICTBA METAHOA, TepepaboTKN HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHMUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMMHYECKYIO CUMBOJIMKY JJISI COCTABIIECHUSI MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEILECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUHUM  MOCPEACTBOM  COCTaBIICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



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

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTAHABIMBATH MPUHAIC)KHOCTh M3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoaUTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEJACTABUTENIEH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJIYOJ, TIIUIEPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
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
opranuueckux BemiectB A. M. bytiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENICH pPa3IUYHbIX
KJIACCOB OPraHWYECKUX BEIIECTB: aJKaHOB, IIUKIIOATKAHOB, aJIKEHOB, aJIKaJIMCHOB,
QJIKUHOB, AaPOMATHYECKUX YTJEBOJIOPOJIOB, CIUPTOB, AaJIbJECTUIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYH0  CBSI3b  MEXKAY HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEePEepadOTKH;

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

chOpMHPOBAHHOCTh yYMEHUS MPUMEHSITh OCHOBHBIE onepamuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMAaTHU3AIUI0, BBIABICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€H — ISl U3y4ECHUSs
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SBJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaACUEThl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJIb30BaTh MOJYYECHHBIE 3HAHUS JJIsl IPUHSTUSL TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO IUJIAHUPOBATh U TMPOBOJUTH
XUMHUUYECKUU JKCIEPUMEHT (MOJy4YeHHUE M HU3YYEHHE CBOWMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIC PEAKIUU YTJIEBOJOPOJOB pA3IMUYHBIX KJIACCOB U
KHUCJIOPOJACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
6e3omacHoro oOpaleHusi ¢ BeHeCTBaMU H J1a0OpaTOpHBIM O00OpPYIOBAHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHJIa IKOJOTHUYECKH I1e7IeCO00Pa3HOTO MOBENCHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKaroulen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICH TTokaszaress [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(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmaiuu, HTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, repepadbarbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas
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 pEUICHUU NPOOJIEM SKOJOTHMYECKOM, PHEPreTUYECKON M MHUILEBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
bopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YelIOBEKa, a TaKxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO U TMPUPOTHOMN

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, AJIEKTPOHHAs 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAId, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKas peakuus, pacTBOpP, AJIEKTPOIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAlMs, CTENEHb JUCCOILMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON PEaKIMU, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS JJICKTPOIUTHUUYECKON MUCCOIUAIINU, TEPUOIUYECKUNA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€ B OCHOBE IOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTaBJICHUS] O CTPOSHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEpMOJMHAMHUYECKMX M  KHHETUUYECKHUX  3aKOHOMEPHOCTAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAaX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHUN BAXKHEUIIMX HEOPTAHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

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



c(OPMUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHUS ONPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOW CBSI3M U THUMA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIECTB, TEIUIOBOMY 3(PQEKTy peakiu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI NEPUOIUUYECKOTO 3aKoHa /.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOJIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«3HEPreTUYECKHE YPOBHU», «IHEPTreTUUYECKUE IMOAYPOBHMU», «S-, p-, d-aToMHbIE
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHsS] CBOMCTB XMMHUYECKUX AJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEIIECTB  PA3JMYHBIX  KJACCOB,  MOJATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOU CBSA3M MEXIY HEOPraHWUYECKUMHU BEUIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTEBHBIX PEAKIIMIA MOCPEIACTBOM COCTABJIEHUS JEKTPOHHOro OajiaHca
TUX peakUui; peakuuid HOHHOTO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUWW  THUAPOJIW3A;  PEaKIUu
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB IMHKA U ATIFOMHUHHUS);



cOPMUPOBAHHOCTh YMEHUS OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [llarensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAYIHOTO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

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

c(hOpMUPOBAHHOCTh yMEHHUS MPOBOAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJs BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUsI»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO0 JUCCOIMAIMU;, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOJYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHJIE pacTBOpa C
onpeneIéHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakIuu, peIICHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 0€30MacHOT0 OOpaIIeHus ¢ BEIIECTBAMU U J1ab0paTOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (GopMe pe3yIabTaThl IKCIIEPUMEHTA, aHAJIU3UPOBATh U OIEHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPABUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIHUSMH TIO BBITOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3Mbl ONMPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOYHUKAX (HAy4Hasi U y4eOHO-Hay4YHas
JUTEepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEpHET U Apyrue), KpUTHIECKH
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadaThiBaTh €€ U UCHOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atoma. [lepuoanueckuii 3aKoH u
1.1 [Tepuoanueckas cucteMa XUMHUYECKUX 2 0 0 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 5 1 0 bubnuorexa [JOK
' BEIIECTB https://m.edsoo.ru/2dd57£24
bubmuorexa [JOK
1.3 X ecKue pea 10 1 3
HMHHCCIHE peakiti https://m.edsoo.ru/2dd5724
Hroro no pazneny 17
Pa3nes 2. Teopernueckue OCHOBBI OPraHMYeCKOH XUMHUH
[Ipenmer oprannueckoit xumun. Teopus
2.1 CTp OHGHI/ISI 0p TaHUYECKUX COE I/IHeHI/H?II) A.M 4 0 0 bubmmorexa [TOK
' P P A S https://m.eds00.ru/d69df650
byrneposa
Hroro no pazneny 4
Pa3nea 3. Yriesogopoasbl
31 [IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, 5 0 0 bubmuorexa [IOK
' [IUKJTOATKAHBI https://m.eds00.ru/d69df650
39 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 10 0 1 bubnuotexa [JOK
' alIKaJyEHBbI, aJJKMHBI https://m.edsoo.ru/d69df650
33 ApomaThdecKue yrieBoa0pOo bl (apeHbl) 5 0 0 bubnmuotexa [JOK
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https://m.eds00.ru/d69df650
34 [IpupoiHbIE HCTOYHUKH YTIIEBOJIOPOJOB U HX ) bubnmoreka [JOK
) nepepaboTka https://m.edso0.ru/d69df650
35 I"ajtoreHnpoun3BoaHEIE YTIIEBOI0POI0B 2 buGnnorexa LIOK
' p A yr HOPOA https://m.edsoo.ru/d69df650
Hroro no pazneny 24
Pasznea 4. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bu6mmoreka [IOK
4.1 Crnpret. Dexon 10 https://m.edso00.ru/d69d{650
KapOonunbHbie cOoeAMHEHUS: abIETHIBI 1
4.2 keToHbl. KapOoHoBBIE KUCIOTEL. CIIOKHBIE 20 bubmorexa LHOK
’ - ap ’ https://m.edsoo.ru/d69df650
a¢upsl. Kupbl
bu6mmoreka [IOK
4.
3 YIIEBOTNI 8 https://m.edsoo.ru/d69df650
Hroro no pazgeny 38
Pa3nes S. A3orcoaepikamue OpraHn4ecKue CoeJUHEHHUs
bu6mmoreka [IOK
5.1 A LA .b 10
MHHDI AMIHOKHCITOTEL. bEKH https://m.edsoo.ru/d69df650
Hroro no pazgeny 10
Pa3nes 6. BbicOokOMOJIEKYJISIDHBIE COCIMHECHUS
6.1 BricokoMoJieKyIIsIpHBIE COeIUHEHUS 4 bubmmorera [TOK
) yp & https://m.edso00.ru/d69df650
Uroro no pazgeny 4
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudposBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznea 1. Heopranuueckasi xummusi
bubnunoreka LIOK
2.1 Hewmeraer > ! 3 https://m.edsoo.ru/2dd57£24
bubnunoreka LIOK
2.2 Meraner 43 ! 2 hitps://m.edsoo.ru/2dd57624
Hroro no pazneny 94
Pa3znen 3. XuMus M :KH3Hb
31 Metoabl IO3HAHUS B XUMUH. XUMHUA U 2 0 0 bubnunoreka LIOK
’ KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 8
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 4 8
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoumnuectBo yacos JJIeKTPOHHBbIE LM (PPOBBIE
Ne Nara P ungp
Tema ypoka KonrTpoabubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bceero H3YYeHH S
padoTbI padoTbI pecypcbl
1 Atom. CocTaB aTOMHBIX sJIEP. 1 0 0 bubnnoreka [HOK
XuMudeckuil a5ieMeHT. M30Tomnsl https://m.edsoo.ru/59c112ee
) CTpoeHue AIIeKTPOHHBIX 000I0YeK 1 0 0 bubnnoreka [JOK
ATOMOB, KBAHTOBBIC YHCJIA https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMuaeckux 1 0 0 bu6mmoreka [IOK
3JIEMEHTOB (s-, p-, d-, f-371eMeHTHI) https://m.edsoo0.ru/61294af9
Pacnpenenenue 351eKTpOHOB 110 bubnuorexa [IOK
4 1 0 0
ATOMHBIM OpOUTAJISAM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOH(PUTYypallUd aTOMOB
5 BHGMCII-:I)TOB B OCH0];11){01\?IIII)/I 1 0 0 bubmorexa HOK
. https://m.eds00.ru/8149e846
BO30YXIEHHOM COCTOSTHUH
6 OJeKTpOHHbIE KOH(PHUTypallMii HOHOB. 1 0 0 bubnnoreka [JOK
DNEeKTPOOTPULIATEIIBHOCTD https://m.edsoo.ru/a0764b24
Ilepronnueckuii 3aKOH 1
[Tepuoandeckasi cucteMa XUMHUYECKUX
7 anemeHTOB 1. . MeneneeBa, CBA3b C 1 0 0 bubmorexa [TOK
N VH ’ https://m.edsoo.ru/16957c¢01
COBPEMEHHOI Teopuel CTpOoeHus
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
g XUMHUYECKHUX DJIEMEHTOB U 00pa3yeMbIX | 0 0 bubnuorexa [JOK
WM MPOCTBIX U CIOKHBIX BEILLIECTB I10 https://m.edsoo.ru/f8468927
rpyIIaM U nepuoaam
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Cucremarusanus U 0000IEHUE 3HAHUN

bubmuorexa [JOK

9
0 TEME https://m.edsoo.ru/8fad2942
Bunsl xumuueckoil cBsa3u. MexaHu3MBbl
10 00pa3oBaHusi KOBAJICHTHOM CBSI3H. bubnunoreka HOK
Bonopoanas cBs3b. https://m.edsoo.ru/5a8072af
MeKMOeKyIIIpHbIE B3aUMOICUCTBUS
BasieHTHOCTb 1 BaJICHTHBIE
1 BO3MOKHOCTH aTOMOB. CBSI3b bubmuorexa [JOK
AIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUUECKUM CTPOCHUEM
12 [IpencraBiennst 0 KOMIIEKCHBIX bu6mmoreka [IOK
COEIMHEHUAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MoJIeKyaspHOTO U
13 HEMOJIEKYJISIPHOTO CTPOEeHUs. THIIBI bubnuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[TonsaTHE O AUCTIEPCHBIX CUCTEMAX.
14 IIpencraBieHne 0 KOJUIOUMIHBIX bubnmorera [TOK
P https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnble pacTBOPHI: HACKIIICHHBIE U
15 HEHACHIIICHHBIC, PACTBOPUMOCTD bubmorexa HOK
> P P . https://m.edsoo.ru/e9ccdd8d
Kpucramnornaparst
16 CniocoObI BeIpayKEHUST KOHIICHTPAIIUT bubnmnoreka [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
TennoBble 3¢ (HeKThl XUMUYECKUX
17 eakuii. TepMOXUMHUYECKHE bubmmorera [TOK
p - 1eP https://m.edsoo.ru/d1db86da
ypaBHEHUS
18 Brruucnenus no ypaBHEHUSIM bubnnorexka [JOK
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XAMHUYECKUX PEAKLIHUN U
TEPMOXHUMHUYECKUM YPaBHEHUSIM

https://m.edsoo.ru/87b13954

CKOpOoCTh XMMHUYECKOH peaklnH, e€

19 3aBUCHMOCTH OT PAa3JIMYHBIX (PaKTOPOB.
Karanus u xaranusartopsl
20 OO6patuMbie 1 HEOOPATUMBIE PEAKIIUH. bubnnoreka [HOK
XUMHUYECKOE paBHOBECHE https://m.eds00.ru/30952f9b
I'maponus coneit. Peakiuu,
21 IPOTEKAIOIINE B pacTBOpax bubmmorexa LHOK
P P P https://m.edsoo.ru/09d5a9bd
3JIEKTPOJIUTOB
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC
22 eakuu. BaxxHeHlIe OKUCIUTENN U bubmmorexa LHOK
P ' https://m.eds00.ru/56226060
BOCCTaHOBUTEIN
” DIIEKTPOJIN3 PACTBOPOB U PACILIIABOB bubnnoreka [JOK
BCILICCTB https://m.eds00.ru/93fb97d2
24 Konrponbnas pabora no reme bubnnorexka [JOK
"Xumnueckue peakuuu" https://m.edsoo.ru/a8a0a930
[Ipenmer u 3HaYeHNE OpraHNYECKON
25 XUMUH, [IPEICTABICHUE O bubnnoreka [JOK
MHOT000pa3uu OPraHuYECKUX https://m.eds00.1ru/3686e6f5
COEMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
26 yriaeposaa (0OCHOBHOE U BO30OYKIEHHOE bubnnorexka [JOK
cocTosiHMs ). BajmeHTHBIE BO3MOYKHOCTH https://m.edsoo.ru/Oce6fd4c
aToma yriepoja
XuMHUYecKasi CBSI3b B OPraHMUECKUX
bu6mmoreka [JOK
27 coeMUHEHNIX. MexaHu3MEbl

00pa3oBaHMs KOBAJEHTHOU CBSI3H,

https://m.edsoo.ru/8d39f5¢8
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CI0CcoObI pa3pbiBa CBSI3EH

Teopust cTpoeHHsI OpraHU4YEeCKUX

bu6mmoreka [IOK

28
coenuHenuii A. M. Byrieposa https://m.edsoo.ru/9e595¢cb8
Bunael nzomepun: cTpykTypHas,

29 IIPOCTPAHCTBEHHAS. DIEKTPOHHbIE bubnmoreka [JOK
3(¢EeKTH B MOJIEKYJIaX OPraHUYECKUX https://m.edsoo.ru/b0e61661
COCIMHEHUN
[IpencraBienue o KinaccupuKauy u

30 CHUCTEMaTUYyeCcKasi HOMEHKIaTypa bubmmorexa LOK

P https://m.edsoo.ru/c212dd21
(IUPAC) opranndeckux BEIIECTB

31 Kiaccudukanus peakiuii B bubmmoreka [JOK
OpraHNYEeCKON XUMUHU https://m.edsoo.ru/ba5706aa
AJKaHbI: TOMOJIOTHYECKHH psif, 001as

10 dbopmyna, HOMEHKIATypa U U30Mepus, bubnuoreka [IOK
DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOEHHUE MOJIEKYJ
HaxoxeHue ankaHOB B IPUPOJIE.

33 CnocoObI MoNMy4eHus U It 1:1)41\4peHeHHe bubmmorexa [TOK

i P https://m.edsoo.ru/259b0aSb
AJKaHOB
[{uknoankansl: odmas Gopmyina,
HOMEHKJIaTypa U H30Mepus,
34 OCO6GHHOC”1}“IIE CT OeHI/ISIpI/I XUMHUYECKUX bubmmorexa [TOK
. p https://m.edsoo.ru/156730d2
CBOICTB, CITOCOOBI IONyYEHUS U
MIPUMCHEHUE
AJTKEHBI: TOMOJIOTHYECKHH psifl, 001as
35 bopmyna, HOMEHKIATypa, JEKTPOHHOE bubnnorexa [JOK

Y TIPOCTPAHCTBEHHOE CTPOEHUE
MoJieKyn. CTpyKTypHasi U IUC-TPaHC-

https://m.edsoo.ru/273b0ale
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HN30MCpHA AJIKCHOB

dusnyeckue U XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapKkoBHHMKOBA.

bu6mmoreka [IOK

36
CriocoObI mostyueHus 1 IPUMEHEHNE https://m.edsoo.ru/21069ccd
AJIKEHOB
[TpaxTuueckas padota Ne 1 mo teme
37 "[lonyuyeHue sTUIEHA U U3yYEHUE €TI0 bubmmorexa [TOK
. ye " v https://m.edsoo.ru/0941eed8
CBOWCTB
AnKaMeHbl: CONPSHKEHHBIE,
bu6mmoreka [IOK
38 M30JIMPOBaHHbIC, KYMYJIHPOBAHHBIE.
https://m.eds00.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS
XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
29 nueHoB. CnocoObI MOIyUYEHUS U bubmmorera [TOK
) e https://m.edsoo.ru/e561253d
MIPUMEHEHHUE aJKaIUECHOB
AJKWHBI: TOMOJIOTHYECKHH PsijI, 001as
40 ¢dopMyIia, HOMEHKJIATypa, dJEKTPOHHOE bubnnorexka [JOK
U IIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6ccdc
MOJIEKY, (hr3HUecKre CBONCTBA
XUMHUYECKUE CBOMCTBA aJIKUHOB.
41 KauecTBeHHBIE peakiy Ha TPOHHYIO bubnmnoreka [JOK
cBs13b. CrIocoOBI TTOTYyYeHUS U https://m.eds00.ru/23493a93
MPUMEHEHNE aJTKUHOB
ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast
OpMyJia, HOMEHKJIATypa.
42 gnzKTy OI’{Hoe U IIpOC ypaHCTBeHHOG Bubmmorexa LHOK
P poeTp https://m.edsoo.ru/a92a7094
CTpoeHHe MOJIeKyJ OeH30a U ToJyoa,
ux (pusmyeckue cBONCTBA
. bubnmnoreka [JOK
43 XUMHYECKUE CBOMCTBA apEHOB: i

https://m.edsoo.ru/a44alaed
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PCaKMu 3aMCIICHN A, PCAKITUN
IMPUCOCIAUHECHHUA, OKUCIICHUEC
TOMOJIOrOB OeH30J1a

44

45

46

CriocoObI mostyueHus 1 IPUMEHEHNE
apeHOB

I'eneTnueckas cBI3b MECXKOY
Ppa3iIuYHbBIMHU KJIaCCaMH YIJIEBOAOPOJ0B

[Tpuponnsriii raz. [lomyTHble HEPTIHBIC
ra3bl. KaMeHHbIN yroyib ¥ NpOAYKThI
ero nepepadotku. Hedh 1 ciocoOnI eé
nepepadoTKH.

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

47

l'anorenonponsBoIHbIE
YIJIEBOIOPOIOB: ANEKTPOHHOE
CTPOCHHE; pEeaKIUU 3aMEeIICHUS
rajioreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

48

KonTponbHas pabora no teme
"Vrnesonopoast"

bu6mmoreka [IOK
https://m.eds00.ru/95¢9¢298

49

[TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTMUYECKUH psizl, oOmiast popmya,
CTPOEHUE MOJIEKYJI, H30MEPHS,
HOMEHKJIaTypa, Kiaccuduxams,
du3nUecKre 1 XUMHYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/df04c5cd

50

51

[TpocTeie a3dupsl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHX CBOMCTB

MHoroaToMHEIE CIIUPTHI:

STUJICHTJIMKOJIb U TJIMLICPHUH, UX
(I)I/I3I/I‘{CCKI/IC 1 XUMHUYECKHE CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/c2c788b2

bu6mmoreka [JOK
https://m.edsoo.ru/ee4d84aa
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@DeHOoII: CTPOCHUE MOJIEKYJIBI,

bubmuorexa [JOK

52 W3UYECKUE U XUMHUYECKHE CBOMCTBA.
¢ https://m.edsoo.ru/2ce72618
TokcuuHOCTH peHoIIa
[IpakTuueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAIBHBIX 33724 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/fd0ced09
CriupThl U (EHOTBI
54 Cucremaru3anus 1 0000IIeHNe 3HAHUIT bubmuorexa [JOK
10 TEME https://m.edsoo.ru/1810cb9b
AJbJeruIbl ¥ KETOHBI: 3JIEKTPOHHOE
55 CTpOoeHHE KapOOHUILHOU IPYIIIBL; bubnuorexa [JOK
TOMOJIOTHYECKHE PsJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopmyna, u3omMepusi U HOMEHKIIATypa
56 AJbaieruipl 1 KETOHBI: (PU3HYECKUE bu6mmoreka [IOK
CBOMCTBA; peaKkIuy MPUCOCTUHEHUS https://m.edsoo.ru/c887425¢
57 Peakiiyu oKMCIEHUS Y KAYECTBEHHBIE bubmuoreka [JOK
peaku aIbIETUIOB U KETOHOB https://m.edsoo.ru/a393baa9
58 CnocoObI MoNTy4eHus alnbAeTHI0B U bubnmnoreka [JOK
KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEIETLHBIE
59 KapOOHOBBIEC KHCIIOThI, 0COOCHHOCTH bubmorexa HOK
P ’ https://m.edsoo.ru/fecOb113
CTPOEHHUSI KX MOJIEKYJI
H3oMepus n HOMEHKIIaTypa
60 KapOOHOBBIX KUCIIOT, UX (PU3NYECKUE bubmmorexa [OK
pv ’ https://m.edsoo.ru/700cc87b
CBOMCTBA
61 XUMHYECKUE CBONCTBA MTPEACIIbHBIX bubnmoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
6 Oco0eHHOCTH CBOWUCTB MypaBbUHON bubnnorexka [JOK

KUCIOTHI. MHOT00Opa3ue kKapOOHOBBIX

https://m.edsoo.ru/bb31be71
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KHUCJIOT

Oco0EeHHOCTH CBOWCTB: HEMPEIETbHBIX
U apOMATHYECKUX KapOOHOBBIX,

63 MKapOOHOBBIX, TUIPOKCUKAPOOHOBBIX bubmmorexa [OK
AHKap > THAD P https://m.eds00.ru/83a08773
kucnort. IIpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOM3BOIHBIX KapOOHOBBIX bubnunoreka HOK
KHCJIOT https://m.edsoo0.ru/0d162d9d

65 CriocoObl nostyyeHust 1 NpUMEHEHNe bubnnorexa [HOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CrnoxHbIC 3(DUPBI: TOMOJIOTHYSCKUAN

66 si]1, 001Iast GopmyIra, U30Mepus 1 bubmmorera [JOK
PR, pMyna, P https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€rHbix 3a1a4: 1o

68 YPaBHEHHIO XUMUYECKON PEaKINH, Ha bubnuoreka [IOK
OTpeieIeHue MOJIEKYJIIPHON (OPMYJIBI https://m.edsoo.ru/ad6b94b2
OpraHMYECKOIo BEIIeCTBA
[Tpaktuyeckas padora Ne 3. Pemenue

69 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
"KapOoHoBbIe KUCIOTHI. CIIOKHBIE https://m.edso00.ru/486671fb
3¢upsr"

70 XKupsr: crpoenue, puznveckue u bubnnorexa [JOK
XUMHUYECKHE CBOMCTBA (THAPOIIN3) https://m.edsoo.ru/al9c5b98
Oco0eHHOCTH CBOICTB JKHUPOB,

bu6mmoreka [JOK
71 coAEpKalINX OCTATKA HEMPEAEIbHBIX

JKUPHBIX KUCIIOT. JKUpBI B IpUpoOe

https://m.edsoo.ru/b0331922
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MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOJOIIee JCHCTBHE.

bubmuorexa [JOK

72
[ToHdaTHE O CHHTETUUECKUX MOIOIIUX https://m.edsoo.ru/3¢566565
cpenctBax (CMC)
I'enernueckas CBI3b YIJIIEBOAOPOJOB U
73 KHCJIOPOICO/IE mampﬁ 0 I‘aHI/II?IGCKI/IX bubmmorexa LOK
p p p https://m.eds00.ru/56790c96
BEIIECTB
74 Pacu€tel Mo ypaBHEHUSIM XUMHUECKUX
peaKuuit
75 Cucremaru3zanus 1 000011eHne 3HAaHUN bubnnorexa [HOK
10 TEME https://m.edsoo.ru/f8eaf2eb
OO06111as1 XapaKTEPUCTHUKA YIIIEBOIOB U
76 KJIaCCI/I(bI/III:()aLII/I}Ip JICBO,Z[?]; (MOHO-, H bubmmorexa LOK
yr ’ https://m.edsoo.ru/7a9693al
Y TIOJIUCAXaPHIbl)
77 MoHocaxapuapl: GU3NUECKUE CBOMCTBA bubnuoreka [IOK
U HaXOXXIEHUE B IIPUPOLIE https://m.edsoo.ru/b4bdda2d
73 ITpuMmeHeHne TII0KO03BI, €€ 3HaUE€HUE B bubnuoreka [IOK
JKU3HEAEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru/5e61122d
Hucaxapunpl: caxaposa, MajabTo3a U
79 JnakTo3a. HaxoxaeHue B mpupojie 1 bubmorexa HOK
’ pHp https://m.edsoo.ru/eb0384e7
MPUMEHEHHE JUCaXapuIoB
[Tonucaxapuael: cTpoeHue
80 MaKpOMOJIEKYJI, (PU3UYECKUE U bubmmorexa [OK
P Y - https://m.edsoo.ru/72a04508
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
81 ITousTre 06 NCKYCCTBEHHBIX BOTOKHAX bubmmorera [IOK
Y https://m.edso0.ru/6216e766
2 Pemenne pacyeTHBIX 337124 Ha bu6mmoreka [JOK

OMpECACIICHNUE TOJIM BEIXOAa ITPOAYKTA

https://m.edsoo.ru/7fde47ef
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PCakru OT TCOPECTUUCCKU BO3MOKHOI'O

Cucremarusanys 1 0000IeHNE 3HAHUI

bu6mmoreka [IOK

&3
10 pasjeny https://m.edsoo.ru/08d4364¢
KonTponbhas pabota no teme

84 "Kucmopoaconepxaniyue oprannuaeckKmue buGnnorexa LIOK

P " P P https://m.edsoo.ru/42c6678e
COEIMHEHUS
AMUHBL: KTaccUpUKAIH, CTPOCHUE
85 MOJIEKYJI, oOmias (hopmyiia, u3oMepus buGnnorexa LIOK
Y pMYyIa, E) ’ https://m.edsoo.ru/efaZe6ca
HOMEHKJIaTypa U (U3NYECKUE CBOKWCTBA

26 XuMHYeCcKue CBOMCTBA amu(paTUIECKUX bubnnoreka [JOK
AMHHOB https://m.edsoo.ru/1bc5cf80
AHWIIMH: CTPOCHUE aHWJINHA,

. bubmuorexa [JOK
87 0COOCHHOCTH XUMHUYECKUX CBOHCTB
https://m.edsoo.ru/39cd2 111
aHUJIMHA

28 CriocoObl nostyyeHus 1 IpUMEHEHNe bubnnorexa [HOK
anndaTUIEeCKuX aMUHOB https://m.edsoo.ru/eal 38763
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1

29 nu3zomepus, (pu3nuecKrue CBOMCTBa. bubnnoreka [JOK
OtnenbpHBIC IPEACTABUTEIH Ol https://m.edsoo.ru/d1773e80
AMUHOKHCIIOT
XUMHYecKHe CBOMCTBA aMUHOKHCIIOT,

90 X OMOJIOTHYECKOE 3HAUYCHHUE bu6mmoreka [IOK
aMUHOKHCIIOT. CHHTE3 U THAPOIIN3 https://m.edsoo.ru/77df705a
MENTU]IOB

o1 benku kak npupoHbIie TOTUMEPHI; bubnuoreka [IOK
CTPYKTYpPHI OEITKOB https://m.eds00.ru/429¢9899

. bubnmnoreka [JOK

92 XHUMHYECKHE CBONCTBA OEITKOB i

https://m.edso0.ru/6237306d
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A3OTCOI[ep)KaH.II/IC TCTCPOUUKIINICCKUC
COCAMHCHUS. HYKJ'IGI/IHOBBIC KHUCJIOTHI:

bubmuorexa [JOK

73 COCTaB, CTPOEHHE U OMOJIOTHYECKas https://m.edsoo.ru/521d1431
pOJIb
[IpakTuueckas padora Ne 4. Pemenue
94 AKCIIEPUMEHTAJIbHBIX 3a7a4 10 TeEME bubnmoreka [JOK
"A30TcoAepKalle OPraHUYECKUE https://m.edsoo.ru/8e3c¢02d1
coelMHeHUs"
[IpakTuueckas padora Ne 5. Pemenue
05 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
"Pacnio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru/bde3fdf6
coeMHeHuin"
KoHnTposipHas padboTa mo Teme
96 "A30TcoeprKale OpraHuyecKue bubmmorexa LHOK
" https://m.edsoo.ru/ce561bc7
COEIMHEHUS
OcHOBHBIE OHATHS XUMHH
97 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U bubnuoreka [IOK
METOABI UX CUHTE3a —IIOJIMMEpHA3aLIus https://m.edsoo.ru/7aa63ebd
Y TIOJIMKOH/IEHCAIUs
08 [Inactmaccel. YTunuzamnus u bubmuorexa [JOK
nepepadoTKa IIacTHKa https://m.edsoo.ru/82242¢0f
99 DacToMephl: HaTypabHBIN bubnuoteka [JOK
CUHTETUYECKHE KaydyKku. Pe3una https://m.edsoo.ru/246103ec
BomnokHa: HaTypasbHBIE,
100 HCKYCCTBEHHBIE, CHHTETUYECKHE. bubmorexa LIOK
https://m.eds00.ru/5963a601
[TonmuMmepsl cielManbHOTO Ha3HAUEHUS
101 [IpakTuueckas padora Ne 6. Perenue bubnuorexa [IOK

SKCHCPUMCHTAJILHBIX 3a/1a4d 11O TCMC

https://m.edsoo.ru/3aebd77a
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"Pacro3HaBaHue maacTMacce u
BOJIOKOH"

O060011eHNEe U CUCTeMAaTH3aI
102 U3Y4EHHOI'0 MaTepuala 1o TemMe
"BBICOKOMOJIEKYJISIPHBIE COSUHEHMS'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/6a22ble8



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

11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE

Hara uudposbie
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[TonoxxeHue HeMeTallIOB B
[lepuoauueckoii cucteme

| XUMHUYECKUX 3jiemeHToB J[. 1. | 0 0 bubnuoreka [{OK
MeHnpeneeBa 1 0COOCHHOCTH https://m.edsoo.ru/8ca2dcad
cTpoeHus ux aromoB. Ouznyeckue
CBOICTBa HEMETAJJIOB
AJoTponus HeMeTauioB (Ha

2 epe ciopoaa, ce ( dochopa 1 0 0 bubmmorexa LIOK
MprUMepe KUCIT , CEpBHI,

p P poA p p https://m.edsoo.ru/ef92¢91c
U yTIeposa)

3 Bonopona: nonydyenue, Gpusndeckue u | 0 0 bubmmnoreka HOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
l"anoreHsl: HaXOXKICHUE B TIPUPO/IE,

4 CIOCOOBI OJTyYEHUs @Hanpecine U 1 0 0 brbmmorexa [IOK

i L https://m.edsoo.ru/4e223795
XHMHYECKHUE CBOMCTBA
l"ajoreHsl: HAXOXKICHUE B TIPUPOJIE,
5 CIOCOOBI TTOJTy4e ¢bus pecp e 1 0 0 bubmmorexa [TOK
1| bI TTOJTY4eHUsI, GU3UICCKHE U
yi . https://m.edsoo.ru/4e¢223795
XHMHYECKHUE CBOMCTBA
T"amorenoBogopoibl. Baxknelme

6 CIIOPOJICO, ep alye CoeMHe 1 0 0 bubmmorexa [IOK

KHUCIT YKaIu HHCHUS
POAICOAIEprall s https://m.eds00.ru/6b3255¢6
rajoreHOB

7 JlaGopaTopHbIe U IPOMBIIIICHHBIE | 0 0 bu6muoreka [JOK

CITIOCOOBI MOJIYUYCHUA T'aJIOI'CHOB.

https://m.edsoo.ru/6971aca4
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[IprMeHeHue rajJoreHoB u ux

COCIUHEHUN
[IpakTuueckas padora Ne 4. Pemenue
8 SKCIICPHMMEHTAIbHBIX 3aJ1a4 110 TEME bubmorexa OK
" P " 8 https://m.edsoo.ru/8b26fecd
T"anmorensl
Kucnopon: nabopaTopHbie u
MIPOMBIIIUICHHBIE CITOCOOBI
9 NOJy4YeHUs1, PU3NIECKUE U bubamorexa LOK
yi ’ . https://m.edsoo.ru/c8abc36a
XHMUYECKHE cBorcTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha
Kucnopon: nabopaTopHbie u
MIPOMBIIIUICHHBIE CITOCOOBI
10 NOJy4YeHUs1, PU3NIECKUE U bubmmorexa LIOK
yi ’ . https://m.edsoo.ru/c8abc36a
XHMUYECKHE cBorcTBa. O30H.
[IprMeHeHne Kuciaopoaa u 030Ha
11 OKcHuAbI ¥ ITEPOKCHIBI bubmmorexa [TOK
a p A https://m.edsoo.ru/5¢8816a0
bubmmoteka IIOK
12 OKcuabl ¥ IIEPOKCHIBI
A P s https://m.edsoo.ru/5¢8816a0
Cepa: HaXO0XKIEHUE B IPUPOJIE,
13 cncr))co6m HonIl CHUS QE)HSI:/IIIHCCKI/IG U bubmmorexa LIOK
yi L https://m.edsoo.ru/46afae16
XHUMUYECKHE CBOMCTBA
bu6nmorexa LIOK
14 CepoBojiopoa, Cymb@uab
POBOZIOPOL, CY L (puA https://m.eds00.ru/7¢875999
but6mmorexa [IOK
15 CepoBojiopoa, Cymb@uab
POBOZIOPOL, CY L (puA https://m.eds00.ru/7¢875999
Kucnopoaconep kamye coeJHHEHNS
P P . . bubnuotexa [JOK
16 cepbl. OCOOEHHOCTH CBOMCTB CEPHOI

KHCJIOTBI

https://m.edsoo.ru/8cfa2548



https://m.edsoo.ru/8b26fecd
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Kucnopojacoaepxaiiue coeTMHEHUS

bubnunoreka LIOK

17 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
P P https://m.edsoo.ru/8cfa2548
KHUCIIOThI
[IpakTuueckas padora Ne 5. Pemenue

18 SKCHEPUMEHTAIBHBIX 3aJ1a4 110 TEME buGnuorexa [IOK

" P . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coelMHEeHUs
A30T: HaXO0X/IeHUE B IPUPO/IE,

19 CIIOCOOBI TIOTyYeHUsI, PUINICCKUE U bubnnorexa [JOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
A3OT: HaXO0X/IEeHHE B IPUPO/IE,

20 CIocoObI Oy4YeHUs!, PUINYECKUE U bubnuoreka [IOK
XHMUYECKHE CBOMCTBA. AMMHAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoconep:xaiiye coeAMHEHUS

21 azora pOCO6eHEI)OCTI/I CBOMCTB a30THOM bubmmorexa [IOK

) https://m.edsoo.ru/e2965afe
KHUCIIOTHI
Kucnopoacoaepxaniye coelMHEHHs
22 azora pOco6eHII:OCTH CBOMCTB a30THOM brbmmorexa [OK
' https://m.edsoo.ru/e2965afe
KHUCIIOTHI

3 [Ipumenenue azora u ero bubmmnoreka HOK
coeTMHEHUI. A30THBIE YA0OpEeHUS https://m.edso00.ru/129£5059
®dochop: HaxOXkIEHNE B IPUPOJIE,

24 CIoCcOObI TOJTydeHUsI, PU3NUECKHUE U bubmmoreka [JOK
xummuueckue coiictBa. dochuab u https://m.edsoo.ru/9a6b43ec
bochun

)5 ®docdop: HaXOkKAEHUE B IPUPO/IE, bubmuoteka [IOK

CITIOCOOBI IOJIYy4YCHU, (I)I/I3I/I‘ICCKI/IG )41

https://m.edsoo.ru/9a6b43ec



https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/e2965afe
https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/9a6b43ec

XUMHUYecKue cBoicTBa. Dochuapt u

dbochun

26

27

28

Oxkcunst pocdopa,
docdopcoaepxkamme kucnorel. Conu
dbocdopHOIi KHCTOTHI

Oxkcupl hocdopa,
dochopcoaepxkamue KuciaoTel. Conu
dbocdopHOIT KHCITOTHI

[Tpumenenue ochopa u ero
coenuHeHuil. ocdopHbie ynoOpeHus

bu6nmorexa [IOK
https://m.edsoo.ru/c7a2d429

bu6nmorexa [IOK
https://m.edsoo.ru/c7a2d429

bubnunoreka LIOK
https://m.edsoo.ru/a218070a

29

[IpakTuueckas padora Ne 6. Pemenune
IKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A3zot u pochop u ux coenuHeHU"

bubnunoreka LIOK
https://m.edsoo.ru/8175ac3f

20

VYriaepoa: HaXx0XAEHHE B IPUPOJE,
QIIOTPONHBIE MOAU(UKALINY;
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEeHHE

bubmuoreka [IOK
https://m.edsoo.ru/1eb19{9¢

31

32

33

34

Oxkcun yrnepona(Il), okcun
yraepoaa(IV), yronbnas kucnora u eé
COJH

Oxkcun yrnepona(Il), okcun
yraepona(IV), yronsHast kuciora u e€
COJIH

Pemenune 3amau PAa3JIMIHBIX TUIIOB

Kpemnuii: HaxoxxaeHue B IpupoJe,
CrocoObI OMy4YeHUsl, PUINIECKUE U
XUMUYECKHUE CBOMCTBA

bu6nmorexa LIOK
https://m.edsoo.ru/dba58adf

bu6nmorexa LIOK
https://m.edsoo.ru/dba58adf

bubmuoreka [{OK
https://m.eds00.ru/6029b609

but6mmoreka [IOK
https://m.edsoo.ru/143558ab
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35 Oxkcua kpemuusi(IV), kpemuueBas bubnuorexa [{OK
KHCJIOTa, CUIIMKAThI https://m.edsoo.ru/3170e7b1
[IpumeneHne kpeMHus U €ro bubmunoreka [JOK

36 coenuHeHuil. CTEKI10, €ro MojaydeHue, https://m.edsoo.ru/393cdacO
BUIBI CTEKJIA https://m.edsoo.ru/5823cefb

37 Pemenue 3aga4 pa3inuuHbIX TUIIOB bubnmorexa LHOK

https://m.edsoo.ru/b6241801

38 Pemienue 3agau pa3auvyHbIX TUIIOB bubnuorexa [IOK

https://m.edso0.ru/b624£801

39 CucremaTtu3anus 1 0000IICHUE bubnuoreka [IOK
3HaHui o teme "Hemeranmanr" https://m.edsoo.ru/6e864db5

40 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Hemeramisr" https://m.eds00.ru/d0484¢76

A1 AHanu3 pe3ynbTaToB KOHTPOJIbHON Bbu6moteka [JOK
paboThI, KOPPEKIIHS OIMHUOOK https://m.edso0.ru/2b7¢9510
ITonoxxeHue MeTalsioB B
[Iepnoanueckoii cucreme

4 XUMHYECKHUX IJIEMEHTOB. bubmmoreka IIOK
OcobeHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
AIEKTPOHHBIX 000JI0UEK AaTOMOB
METaJIIOB
ITonoxxeHue MeTalsIoB B
[Iepnoanueckoii cucreme

43 XUMHYECKHUX IJIEMEHTOB. but6mmorexa [IOK
Oco0eHHOCTH CTPOCHUS https://m.eds00.ru/9839c16¢
DIIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIIOB

44 O6mue ¢puznyueckue CBOCTBa bubmmorexa TIOK

https://m.edsoo.ru/51dac9d3
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MeTaiioB. [IpuMeHeHre METalIoB B
OBITY ¥ TEXHHKE

45 CmiaBsl MetasuioB. Kopposust bubnmnoreka HOK
METAJUIOB https://m.edsoo.ru/42b872e3
46 Pemienue 3agau pa3auyHbIX TUIIOB bubnmnorexa LHOK
https://m.edsoo.ru/e3de37b6
47 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmorexa LHOK
https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUUECKUI P
48 HaHpﬂiGHI/If/'I MeTaHHOE. Oo6mue bubmmorexa [IOK
https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYyYEHHS] METAJUIOB
DIEKTPOXUMUYECKUN P
49 HanpspDKeHUH MeTauioB. O0mme bubnuorexa [IOK
https://m.edsoo.ru/94eb377a
CIOCOOBI MOJTYyYEHUS] METAJUIOB
OO01mas xapakTepuCTHKa METAJIOB
IA-rpynne! Ileprnoguueckoii cuctemsl
50 XUMUYECKUX AneMeHToB. Hatpuii u bubnnorexa [JOK
KaJIMii: moiay4yeHue, pusnueckue u https://m.edsoo.ru/e12¢26b3
XUMUYECKHUE CBOWCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB M UX COCAMHEHUIN
OO01mas XxapakTepuCTHKa METAJIOB
[A-rpynns! I[leproguueckoii cucTemsl
51 XUMUYECKHX AneMeHToB. Hatpuii u bubnnorexa [JOK
KaJIMi: TIoTy4YeHue, Gu3ndecKue u https://m.edsoo.ru/e12c26b3
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MPOCTHIX BEIIECTB M MX COCAMHEHUI
OO01mmas xapakTepuUCTHKa METAJIOB
52 ITA-rpynmns! Ileprnoanueckon bubmmorexa LIOK

CHUCTEMBI XUMHNYCCKUX 2JICMCHTOB.

https://m.edsoo.ru/7¢3e49c0
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Maruuii ¥ KaJIbIMid: MOJIy4eHUE,
duznyecKkue 1 XuMHUYeCcKre CBONCTBA,
MIPUMEHEHNE MTPOCTHIX BEIIECTB U UX
COCIMHEHUN

OO01mast XapakTepUCTHKA METAJIOB
ITA-rpynnst Ilepuoanueckoit
CHCTEMbI XHMUYECKHX 3JICMEHTOB.

53 Maruuii 1 KaJablUii: TOJTy4YEHHE, bubmorexa [IOK
g https://m.edsoo.ru/7¢3e49¢0
(bU3HYECKUEe U XUMHUYECKUE CBOMCTBA,
MIPUMEHEHHNE MTPOCTHIX BEIIECTB U UX
COCJIMHECHU I
54 JKécTkocTh BOABI 1 CIOCOOEI €€ bubnunoreka LIOK
YCTpPaHEHUS https://m.edsoo.ru/c74bfae9
55 AIOMUHUN: TIOJTyYeHHE, PU3NUECKUE bubnnorexa [JOK
Y XMMHUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/0e79b266
AmMpoTepHbIe CBOMCTBA OKCHIA U
56 TUAPOKCHUIA aTTFOMHUHMUS, bu6nmorexa LIOK
TUAPOKCOKOMILUIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
AmMpoTepHbIe CBOMCTBA OKCHIA U
57 TUAPOKCHUIA aTFOMHUHMUS, bu6nmorexa LIOK
TUAPOKCOKOMILUIEKCHI AITFOMUHHUSA, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHUE
58 Pemenue 3aga4 pa3nuyHbIX TUIIOB Bubmorexa OK
https://m.edsoo.ru/5d12d318
59 Pemenne 3a1a4d pa3nu4HbIX TUIOB bubmmorexa LIOK
https://m.edsoo.ru/5d12d318
60 [IpakTuueckas padora Ne 7. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3aa4 110 TEME

https://m.edsoo.ru/27a4at43
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"MeTasuibl IJIaBHBIX oArpymnmn”

OO011ast XxapakTepUCTHKA METAJIJIOB
no0ouHbIX noarpynn (b-rpymnm)

bub6nmoreka [IOK

61 .
Ilepronnueckoit CuCTEMbI https://m.edsoo.ru/610d7431
XUMHYECKHX DJIEMEHTOB
OO0m1as XapakTepUCTUKA METAIIIOB
6 mo6ouyHbIX ntoArpyrm (b-rpyrmm) bubmuorexa [IOK
Ilepronnueckoit cucTemsl https://m.edsoo.ru/610d7431
XUMHYECKHX DIIEMEHTOB
dusnueckre 1 XUMHUYECKHE CBOIICTBA
63 XpOMa U €ro COeINHEHNI, UX Bubmiorexa OK
P : https://m.eds0o.ru/991 1 bef3
MIPUMEHEHHUE
dusnueckre 1 XUMHUYECKHE CBOIICTBA
64 XpOoMa U €ro COeAUHEHUI, UX buGnuorexa [IOK
P ’ https://m.edsoo.ru/9911bef3
MIPUMEHEHHUE
Baxwueiimme coeMHEHNs] MapraHia.
65 Ilepmanranar xamus, ero bubnmorexa OK
p 9 https://m.eds00.ru/039d69¢c8
OKHCJIUTENLHBIC CBOMCTBA
Baxwuelimme coeMHEHNs] MapraHia.
66 Ilepmanranar xamus, ero bubmorexa LHOK
p 9 https://m.eds00.ru/039d69c8
OKHCIIUTENLHBIE CBOMCTBA
duszndyeckre U XUMHUYECKHE CBOMCTBA
67 JKele3a M €ro COCAUHCHUM. bu6nmorexa LIOK
[Tonydyenue u MpuMEHEHUE CIIaBOB https://m.edsoo.ru/1b718741
)Kenesa
duznyeckre U XUMHUYECKHE CBOMCTBA
. bubmuorexa [{OK
68 JKeJe3a M €ro COeIMHEHHH.

HOJ'IyLICHI/IC U NPpUMCHCHUC CIIAaBOB

https://m.edsoo.ru/1b7f8741
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Keic3a

dusnyeckue U XUMHYECKHAE CBOMCTBA

69 MeOU U €€ COeqUHEHU, UX bubnmorexa LHOK
A A ’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusznueckre 1 XUMHUYECKHE CBOIICTBA
70 MeOU U €€ COeIUHECHNHN, X Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHUE
dusnueckue U XUMHUYECKHE CBOIICTBA
71 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
NpUMEHEHHUE. | HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
dusuyeckue U XUMUYECKHUE CBOMCTBA
7 IIMHKA U €r0 COeAUHEHUH, NX bubnunoreka LIOK
NpUMEHEHHUE. | HAPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
[IpakTuueckas pabora Ne 8. Pemenue
bubmmoteka IIOK
73 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX MTOATPYIIT
74 Pemenne 3amau pa3nuuHBIX THIIOB bubmmorexa OK
p https://m.edsoo.ru/a8b83d&3
75 Pemienue 3agad pa3audHBIX TUIIOB bubmmorera OK
p https://m.edsoo.ru/a8b83d&3
O00011eHNEe U CUCTEMATU3ALIS
76 M3yUYEHHOT0 MaTepHuala o TeMe bubmmorexa TIOK
| yi " p https://m.edsoo.ru/e91fe975
Mertamiel
O00011eHNEe U CUCTEMATU3ALIS
bu6nunorexa LIOK
77 M3Y4YEHHOT0 MaTepHalia 1o Teme

"Merauter"

https://m.edsoo.ru/e91fe975
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O00011eHUE U CUCTEMATU3 AL

78 M3y4EHHOT0 MaTepualia o TeMe bubmmorexa [IOK
https://m.edsoo.ru/e91fe975
"Meramibr"
79 KontponpHast pabora o Teme bubmunoreka [JOK
"Meramibr" https://m.edsoo.ru/83f63ea3
20 AHanu3 pe3yJbTaTOB KOHTPOJIbHOM bubnmnoreka HOK
paboThI, KOPPEKIIHS OIHNOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecieueHun
81 YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA. Bbu6moteka [JOK
IToHsATHE 0 HAYYHBIX METOJAX https://m.edsoo.ru/080fe 110
HCCJIEI0BAHMS BELIECTB
Hayunbie npuHIIUITBEI OpraHu3aluu
%) XUMHUYECKOTO MPOU3BOJICTBA. bubmmoreka [JOK
[TpoMbINIIICHHBIE CITOCOOBI https://m.edsoo.ru/2e45a44f
MOJIYYEHUS] BaXKHEHIINX BEILIECTB
XUMUYECKOE 3arpsi3HEHNE
83 OKPY>KaIOIIEeH CPeIbl U €ro bubmorexa HOK
https://m.edso00.ru/9f11bf51
MOCJIE/ICTBUS
XUMHUYECKOE 3arpsi3HEHNE
84 OKPY>KaIOIIEeH CPeIbl U €ro bubmmorexa [TOK
https://m.edso00.ru/9f11bf51
MTOCJIC/ICTBHS
85 XuUMHS ¥ 310pOBbE YEITOBEKA. bubnnorexa [JOK
JlexapcTBeHHBIE CpENCTBA https://m.edsoo.ru/a6552721
26 XuMHS U 310POBbE YEIOBEKA. bubmuoreka [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
g7 Xumus nmuni. Poins XumMuu B bubmuoreka [{OK
o0OecrieueHny MUIIeBOl Oe30MacHOCTH https://m.edsoo.ru/1{f7b5bd2
88 Xumust . Posib xumMun B bubmuorexa [{OK
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00eCIICUCHHNH TTHIICBOM 0e30I1acHOCTH

https://m.edsoo.ru/1f7b5bd2

29 Kocmernueckue u mapdromMepHbie bubnmnoreka HOK
cpeactsa. beiToBas xumus https://m.edsoo.ru/da42d5a9
90 Kocmernueckue u napdromepHbie bubmmoreka [JOK
cpencta. beiToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTENBCTBE. BakHelune
91 CTPOUTENILHBIE U KOHCTPYKIIMOHHEIE buGnuorexa [IOK
p pyKH https://m.eds00.ru/61€69003
MaTepHuabl
XuMHs B CTPOUTENBCTBE. BakHemne
92 CTPOUTEILHBIE U KOHCT WOHHEIE bubnnorexa [IOK
p PYKI hitps://m.eds00.ru/61¢69003
MaTepHuabl
XHUMUS B CEIILCKOM XO3SIHCTBE.
93 Oprannyeckue U MUHepPaJIbHBIE bubnmorexa [IOK
P P https://m.edsoo.ru/fd39587d
yno0peHust
XHUMUS B CEIILCKOM XO3SIHCTBE.
94 Oprannyeckue U MUHEpPaJIbHBIE bubmmorera OK
p p https://m.edsoo.ru/fd39587d
ynoopeHus
05 Cucremarusanus 1 00001eHne bubmmoteka IIOK
3HAHUHU II0 TEME https://m.eds00.ru/db979¢70
96 Cucremarusanus 1 00001eHne bu6nmorexa LIOK
3HAHUHU II0 TEME https://m.edso0.ru/db979¢70
97 Cucremaru3zanus 1 000011eHNe bu6mmoteka [IOK
3HAHHUHU II0 TEME https://m.eds00.ru/db979¢70
but6mmorekxa [IOK
98 K 3]
OHTPOTILHAA pabota https://m.edso00.ru/db979¢70
b K
99 PeszepBHOe Bpemst nommorexa 1O

https://m.eds00.ru/db979¢70
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100

101

102

PesepBHOE Bpems

Pe3epBHOE Bpemst

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubnunorexa LIOK
https://m.edsoo.ru/db979¢70

bu6nmorexa [IOK
https://m.edsoo.ru/db979¢70

bu6nmmoreka [IOK
https://m.edsoo.ru/db979¢70



https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70
https://m.edsoo.ru/db979c70




YUYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumus; yriaybnenHoe ooyuenue, 10 kinacce/ Epemun B.B., Ky3pmenko H.E.,
Tepenun B.U. u np.; nox penakuueit Jiyanna B.B. O01iecTBO ¢ orpaHu4eHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiectBo «M3naTenbcTBo
«IIpocBenienue»

» Xumus; yriayonennoe ooyuenue, 11 knacc/ Epemun B.B., Ky3smenko H.E.,
Hpo3noB A.A., u np.; nox penakiueit Jlyanna B.B. O6mectBo ¢ orpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODAY; AkninonepHoe odiiecTBo «M3aaTenbcTBO
«IIpocBenieHue»

METO/IUYECKHUE MATEPHUAJIBI JIVISI YUYUTEJIS

Xumus (6a30BbIN ypoBeHb). Peanuzanus tpedoBanuii ®I'OC ocHOBHOTO 00111€TO
oOpazoBaHus. MeToinueckoe nocooue sl yUuTens

Xumus (yriryosieHHbIH ypoBeHb). Peanuzanus tpedoBannii ®I'OC ocHOBHOTrO
oO1ero oobpaszoBanus. MeToaudeckoe mocooue Jjist yuuTess
https://edsoo.ru/Predmet Himiya.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET
1. Caitit MunuctepctBa o0pazoBanusi u Hayku PO http://www.mon.gov.ru

2. Caiit PocoOpazoBanus http:// www.ed.gov.ru

3. ®epnepanbHblil noptan «Poccuiickoe odpazoBanue» http:// www.edu.ru






