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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHO o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusi(POIl COO), npencraBieHHbIXx B DefepanibHOM TOCYJapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TNONOXKeHHW «Crtparernum pa3sBUTHS BocHuTaHud B Poccuiickon
®enepanuu Ha nepuon 1o 2025 roga» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

BocnuraTenpHblil MOTEHIIMAN JTAHHOTO Y4e€OHOro mpeaMeTa o0ecreyruBaeT
peanu3aliioo CIEAYIOMMNX IEJIEBbIX MPUOPUTETOB BOCHUTAHUS OOYYaIOIIUXCS
COO:

l. BocnuteiBaTh rpaMOTHBIX, 0OpPa30BaHHBIX JIIOJIEH, TATPHUOTOB CBOEH
CTpaHbl, JIFOJAEH ¢ aKTUBHOM TPaKIaHCKOHW IMO3HUIMEH, KOHKYPEHTHO-CIIOCOOHYIO
JUYHOCTB; MPOJOJIKATh PA3BUTHE BApUATUBHOTO OOpPa30BaHUs B IIKOJIC, BHEAPSIS B
MPaKTUKY HaIlMOHAJILHO- pEruoHaTbHBIN KOMITOHEHT. ITocTtpoenue
0o0pa30BaTeIbHON MPAKTUKU C YYETOM PErHOHANBHBIX, COIUATbHBIX TEHIACHIIHM,
BOCIIMTAHUE JETEH B JIyX€ YBaXEHUsA K CBOEW MLIKOJE, rOpody, Kparo, Poccun,
ucropun Poccun 1 poTHOTO Kpas.

2. [IpoBoauTh pPaboOTy B COOTBETCTBUU C CHUCTEMON NPOPUIAKTUKU
0€3HaI30pPHOCTU U MPABOHAPYIIEHUN HECOBEPILICHHOJETHUX

3. CopetictBoBaTh  (DOPMHUPOBAHHMIO  CO3HATEIBHOTO  OTHOIICHHS
ydammxcs K CBOEH JKW3HU, 3I0POBBIO, a TaKK€ K KU3HU U 3I0POBBIO
okpyxaromux moxaen, ooecneuenne B MbOY COUI Ne 1 ycnoBuii pusuveckoro,
MICUXOJIOTUYECKOr0, COLMAIIBHOTO W JIYXOBHOIO KOM@QOpTa, CIOCOOCTBYIOIIMX
COXpaHEHUIO U YKPEIUJICHUIO 37I0POBb CYOBEKTOB 0Opa30BATEILHOIO MpoIlecca,
(bOpPMHUPOBAHUIO IKOJIOTHIECKOM KyJIbTYphl, WX TMPOAYKTUBHOU Yy4eOHO-
[TI03HABATEIbHOU JIESITEIbHOCTH, OCHOBAaHHOM HAa PAlUOHAIBHOM OpraHu3aluu
y4eOHOro TpyJa U KyJIbType 3J0pOBOT0 00pa3a »U3HU JTUYHOCTH.

4, OpranuzoBaTh pabOTy C CEMbSIMU IIKOJBHUKOB, UX POJUTEIISIMU WU
3aKOHHBIMU TIPEJICTABUTEIIIMU, HATIPABJICHHYIO HA COBMECTHOE PEIIeHUE MPo0IemM
JUYHOCTHOTO Pa3BUTHUSA JIETEH, CO3/1aTh YCIOBHS JJIsl YHACTHUSI CEMEU Yy4allluXxcs B
BOCIIUTATEIBHOM  TIpPOILIECCE€,  PA3BUTUS  POJUTEIBCKUX  OOIIECTBEHHBIX
00ObeMHEHUH, MOBBIIICHUS] aKTUBHOCTH POJIUTEIHCKOIO COOOIIECTBA; MPUBJIEKATh
POIUTENBCKYIO OOIIECTBEHHOCTh K YY4aCTHIO B CAMOYIIPaBJICHUH IIKOJIOMH;

5. OpranuzoBaTh IpoHOPUEHTAIIMOHHYIO PA0OTY CO MIKOJILHUKAMH.



6. Hcnonb30oBaTh B BOCMIUTAHUU JIE€TE BO3ZMOXHOCTH LIKOJIBHOTO YpOKa
(uHTEepaKTUBHBIE (DOPMBI 3aHITHI)

7. BoBnekaTh IIKOJRHUKOB B HWHTEPECHYIO M TMOJE3HYIO MJII HUX
NEeATEeILHOCTh, KOTOPasi MPEAOCTaBUT UM BO3MOXXHOCTH CAMOPEaTN30BaThCs B HEH,
MPUOOPECTH COIMATBLHO 3HAYMMbBIC 3HAHUSA, Pa3BUTh B Ce€0OC BAKHBIC /IS CBOETO
JUYHOCTHOTO PAa3BUTHSA COIMAIBHO 3HAYMMBIE OTHOIICHHS, IOJIYy4YaTh OIBIT
y4acTHsl B COLIMAJILHO 3HAYUMBIX Jieiax.

Xumusi Ha ypOBHE YIIyOJEHHOTO HW3Y4YEHHUs 3aHUMAET BaXKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpa3oBanusi ywamuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOr0 00y4eHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIUMCS YCIIOBHSIM JKHU3HH B COIIMYME, a TAKKE IS
MPOJIOIKEHU OO0yUEHHS B OpraHu3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISIETCS] OJJTHOM U3 IPUOPUTETHBIX JUCIUILIVH.

B mnporpamme mno XuMHM Ha3Hau€HUE TMpeaMeTa «XUMHUS» MOJIydaeT
NOAPOOHYI0  MHTEPHIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATAIOIIMMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yNnbTaToB OOyYeHHS M TpPeOOBAaHWUN K YPOBHIO IOJATOTOBKH BBITYCKHUKOB.
CBUIETENTECTBOM TOMY SIBJISIFOTCS CJICAYIOUIME BBIMOJIHSIEMBIE MPOTPaMMOM 10
XUMUU QYHKIINH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaqu3alusl KOTOpolh obecrneynBaer
MOJIYYCHUE TIPEICTABICHUS O IENAX, COJACpXKaHWUHW, OOIel CTpaTernw
oOy4YeHHsI, BOCTTUTAHUS U PA3BUTHS 00YJArONTUXCS CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3AIMOHHO-TIJIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
OTIpEeJICIICHUE: TIPUHIIMIIOB CTPYKTYPHUPOBAHUS W TIOCIICIOBATEIHHOCTH
U3YYCHUST YUCOHOTO MaTepualia, KOJWYECTBEHHBIX M Ka4eCTBCHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HWTOTOBOM arrecTtaniud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
sK3aMeHa 10 XUMUH.

[Tporpamma aJis yriryOJIEHHOTO N3YUCHUS XUMUH:

e YCTaHaBIWBACT WHBAPHAHTHOE MPEAMETHOE COJEp)KaHHE, 005S3aTelbHOE
JUIST W3Y4YEHUS B paMKax OTACIBbHBIX MPOPUICH, NpeaycMaTpUBAET
pacmpeselieHie W CTPYKTYpUPOBaHHE €ro Mo KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET NMpHUMEpPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIYEeMOTO
JUTSI I3yYCHUSI OTACIBHBIX TEM;



e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHHSI Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMNYECKYIO MHTEPIPETALMIO LeJIeH U 3a]a4 U3y4yeHUs IpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX ~ PE3YJIbTAaTOB OCBOEHUS OCHOBHOW 00pa3oBaTesibHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIpEeAMETHBIX, NPEIMETHBIX), a TaKXe€ C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  OOydYarolmerocs IO OCBOCHHIO
COJIEp KaHMs IPEeIMETa.

[Io BceM Ha3BaHHBIM NO3ULMSAM B IPOrpaMMe IO XUMHUHU INPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJICHHOW MpPOrpaMMoOil MO  XUMHUHU
00s13aTenbHON (MHBApUAHTHOM) COCTAaBIISIOUICH collepikaHusl yueOHOro mpeamera
«XuUMHA» OCTa€Tcsl BO3MOXKHOCTh BBIOOpa €ro BapHAaTHBHOM COCTaBIISIOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yyeHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJiokeHusmMu PIOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOyYEeHHUS Ha YpPOBHE CpeIHero ooOiiero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJIEHHOIO M3Y4YeHHUs HAaNpaBJIeH Ha pean3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUMM  3TaloM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUsS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCUUIUIMH B By3aX U OpraHM3alUsaX CPeIHEro npogpeccuoHaIbHOro
oOpa3zoBanus. B 9Toll CBs3M M3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha paclIMpeHue W yriayOJeHue TEeOpeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHus1, B TOM YHCIIE C TIEPCIEKTUBON MOCIEAYIOUIETO MOTYyYEHUSI XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpyeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanpHOl 00pa3oBaTEILHOM MPOTpaMMbl CpeAHero oOiero ooOpa3oBaHUs
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay
BOCIIUTAHUSA U COLHMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHHE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMu y4eOHOro TpyAa H
OO0OOIIEHHBIX  CMOCOOOB  JEATEIBbHOCTH, HWMEIOMIMX MEXIUCUUITMHAPHBIH,
HaAJPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3ydeHHUs
ABIAIOTCA YIiIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u



HeopraHudeckas xumus». [Ipu onpeneneHuu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHu3allud COJEpP>KaHUS 3TUX KypCOB B NPOrpaMMme MO XUMHUHU 32 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmdeckas xumusi» u «OOmas u
HEOpraHWYeCcKas XHUMHS» COCTABIISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCS K 0a30BOMY YPOBHIO M3yuU€HHUs TpeaMera. JDTa cUCTeMa
3HAHMM MOJy4YaeT ONpeaeiEHHOE TEOPETHYECKOE OMNOJHEHUE, MO3BOJISIONIEE
OCO3HAaHHO OCBOUTH  CYIIECTBEHHO OONbIIMNA 00BEM  (HAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMeTa obOecredeHa
BO3MOXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMA 3HAHUH O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX WX COEJAMHEHUN HAa OCHOBE PACIIMPEHUS U YIiyOJeHHs
IPEACTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOYKH 3PEHHS] XUMUUYECKOU KUHETHUKU
U TEpMOAMHAMMKHU. M3ydeHHe nepuoaudeckoro 3akoHa u llepuogumueckoi
CUCTEMbl  XHMHUYECKUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX NMPEACTABICHUSAX O CTPOCHUU aTOMa. XUMUYECKasl CBSI3b
OOBSACHSAETCS C TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NpH €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBanus. N3yuenue
TUIIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHMEM  MpEACTaBICHUM 00
IEKTPOXUMHUYECKUX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHmyeckoil XMMHUU HPHU PACCMOTPEHUH PEAKIIMOHHON CIOCOOHOCTH
COEJIMHEHUH ynenserca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKIHil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIs1 KJIACCOB OMpeeEHHOro mpodus (TJIaBHbIM
o0pa3oM Ha HUX CTPYKTYpy M XapakTep JOMNOJHEHUH K oOIeld cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJICpKaHUM TIPEMETa ISl KIACCOB XUMHUKO-(DU3UYecKOTo mpoduisi O00JbInoe
3HaueHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumwun. [Ipu
U3y4YEeHUU TMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT cjaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUN B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHaAs Teopusi (MOJEKyJsipHass Teopusi B (U3UKE), 3aKOHBI COXPaHEHUS
Macchl U DSHEPTUH, 3aKOHbl TEPMOIAMHAMMKH, DJCKTPOJHN3a, MPEJCTABICHUS O
CTPOEHUU BELIECTB U APYTOE.

B TO e BpemMs B coaepkaHUU TMpeAMeTa IS KIACcCOB XUMHKO-
Ouonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyJeT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOATEIBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak



OMOJIOTMUECKON CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K IpUMEpPYy, TaKHUe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KHUCJIOTBI U Apyrue. IIpu 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX IPEACTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKUX BEUIECTB CIIy>)KAT OCHOBOM I HW3y4YEHMS
CYIITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMmupoBaHMs OCHOB HaydyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpeIMETaMH, BXOMASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NOpenMeTb», «MaTtemaTuka u
uHpopMaTuKa» 1 «Pycckuil sI3bIK U IUTEPATypay.

[Tpu wu3ydeHun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOT'O M CpeAHero oluiero oopazoBanus (Ha 0a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAayKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUS, NPAKTHUECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX U MO3HABAEMOCTH SIBJIEHUN IIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiau B oOecredeHuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIIEHHMH  Ipolsem
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00ecCreYeHnn palUoOHaIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOM cpefe;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIOLICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpPaA: (PyHIaMEHTATbHBIX
MOHATUN, 3aKOHOB M TEOPHUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJSIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XMMHYECKOM PaBHOBECHH, PACTBOPAX U AUCHEPCHBIX CUCTEMax, 00 00Iux
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUE y o0yJaromuxcs OCO3HaHHOTO IOHUMaHUs
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMUYECKUX 3HAHUN 11 OOBSICHEHUs
KJIIOYEBBIX MW U NMpOOJEM COBPEMEHHOM XHUMUH, JUJIsl OOBSICHEHUS U
IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAY4YHYIO NPUPOLY;



IPaMOTHOTO PEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH TOCIEICTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JEATEIHOCTH YEIOBEKa, CBI3aHHON C
XUMHYECKUM  TPOU3BOJCTBOM, HCIOJB30BAaHHEM U  MepepadOTKOM
BEILECTB;

yrayOJeHue  TPEACTABICHMM O  HAy4yHbIX  METOoJax  IO3HaHuS,
HEOOXOAUMBIX JUIsl MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHUPE
BEIIECTB U OOBSCHEHUS XUMHYECKHX SBJICHUH, HMEIOIIUX MECTO B
IPUPOAE, B MPAKTUYECKOU IEATEILHOCTH U MIOBCETHEBHOM KU3HH.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GYHKIUI LETOCTHOW CHCTEMbI CpEeIHEro oO0Iiero oOpa3oBaHMs IPU H3YyUYEHUU
npeaMera «XuUMUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

BOCIHUTaHUE YOEXKAECHHOCTH B TMO3HABAEMOCTU SIBJICHUU MPUPOJBI,
YBaXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO W T[O3HAHMUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HAa  OCHOBE  YCBOCHUS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
crocoOHOCTeW oOyuaronuxcsi, (GopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HWU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPUPOJIOINOJIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIbTYPhI, TPUOOPETEHUE OMbITa OOIIECTBEHHO-
MTOJIE3HOM DKOJIOTMYECKOMN AEATEIBbHOCTH.

OO1ee 9nciIo 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA YTiIyOJICHHOM
YpOBHE CpeaHero obmiero oopasoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HefIent0).



COJEP)KXAHUE OBYUYEHUA
10 KIIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUMU.

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

DNEeKTPOHHOE CTPOEHUE aroma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BalleHTHBIE BO3MOXXHOCTM aToma yYIVIepoJa. XHUMHUUYECKas CBSA3b B
OpraHMYECKUX COCIMHEHMSIX. Tumbl THOpUIM3ALMM aTOMHBIX OpOHUTaNeu
yriepoaa. Mexanu3Mbl 00pa3oBaHusl KOBAJICHTHOU CBsI3M (OOMEHHBIN U JIOHOPHO-
akuenTopHbli). Tumbl nepekpeiBaHHs aTOMHBIX oOpOHUTanedl, ©- U T-CBSA3M.
OnuHapHasi, ABOMHasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJax
oprannyeckux BemiecTB. IloHsTHe O CBOOOAHOM paaukane, HykKIeopuie Hu
anexTpodue.

Teopuss crpoeHnss oOpraHudeckux coeauHeHu A.M. byrtnepoBa w
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MonekysipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (GOpMyNbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpaUIEHHa,
ckenetHas. M3omepus. Bunabl nM30MEpUM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
DneKTpoHHBIE YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIN
U ME30MEpPHBIN 3P PEeKThI).

[IpencraBnenne o kimaccupukamu opraHuyeckux BemiecTB. [loHaTtue o
bynkunoHansHOM rpymnmne. ['omonorus. ['omonornueckue psanel. CucreMaruyeckast
HOMeHkIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHaibHbiE Ha3BaHUs
OTZEJIbHBIX IIPEACTABUTEIICH.

OcobenHocTy U Kiaccu(UKAIMS OpraHudeckux peakuui. OKUCIUTETbHO-
BOCCTAHOBUTEIBHBIE PEAKLIIUA B OPTaHUYECKOU XUMUH.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB M MX IPEBPALICHMIA:
O3HAKOMJIEHHWE C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepuajaMd Ha HUX
OCHOBE, OIBITHl IO IPEBPALICHUI0 OPraHWYECKUX BEIIECTB IPU HArPEBAHUHU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILIECTB.

YraeBoaopoasnl.

Ankanbl. ['oMosoruueckuil psaj ankaHoB, o0mias popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AKAHOB, SP -
ruOpuan3aiys aTOMHBIX OpOuTanei yriepoaa, o-cBs3b. DU3NYECKUE CBOWMCTBA
aJIKaHOB.



XHWMUYECKHE CBOMCTBA AQJKAaHOB: pPEAKUUM 3aMELICHUs, W30MEpU3AIlUH,
JETUAPUPOBAHUS, IUKIN3ANHU, TUPOJIN3a, KPEKUHra, ropenus. [Ipeacrasienne o
MEXaHHU3ME PEAKIMI PaJUKaIbHOrO 3aMEILICHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodeHHOCTH
CTPOEHUS M XUMHUYECKUX CBOMCTB MaiblX (LUKIONPONAH, UUKJIOOyTaH) H
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaJKaHOB. CrocOObl MOJyYEHUs U
NPUMEHEHUE [IUKIIOAIKAHOB.

Ankensl. ['oMosiormaeckuil psii aakeHoB, oOmas (Gopmyiia, HOMEHKIATYpA.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AlKEHOB, Sp*-
ruOpuan3anusi aTOMHBIX OpOuTanei yriepoja, 6- U m-CBA3U. CTPyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XYWMHUYECKHE CBOMCTBA: PEAKLUMHU MPUCOEAVHEHUS, 3aMEIICHUS B O-MOJOKEHUE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX  JTUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpPSKEHHBIX JUeHOB. CroCOOBI MMOJTy4YeHUsl U MPUMEHEHHUE alIKaJueHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHBIE peakIuu Ha TPOWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKylIbl OeH3ona. dusndyeckue CBOMCTBA apeHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIMU 3aMelIeHHsI B OCH30JIbHOM KOJIbIIE U
YTIEBOAOPOJAHOM pajuKalie, pPeaklMd MNPUCOCAUHEHUSI, OKHUCIEHHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpe aJKWIbHBIX PATUKaJIOB, KapOOKCHUIHHOMH,
THAPOKCHIIBHOM, aMHUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moayyeHus u
MIPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTIHBbIE Ta3bl. HegTh 1 € nmpoucxoxaeHue.
KameHHbIi1 yronas u nmpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:



NEPETOHKAa, KPEKUHI (TEPMHUYECKHM, KaTaTIUTUYECKHM), PUPOPMUHT, MHUPOJIU3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHUE B IPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY pPa3IMYHBIMU KJIAaCCaAMH YTJIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOreHIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIIECHHS] TaJloTéHa Ha TUAPOKCOrpyNIy, HUTPOrpynIy, LHaHOTPYIIILY,
amuHorpynmy. JleifictBue Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIHUPTOBOTO
pacTBopa wEnoun. B3zauMopeicTBue NUraJOreHaJkaHOB C MAarHueM M ITUHKOM.
[lonsatne 0 METAJUIOOPTraHUYECKUX COCAUHECHUSAX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJIHBIX  YIJIEBOAOPOJOB B OBITY, TEXHHKE U TPH CHUHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBpaIlCHUN:
u3ydeHue (PU3MUECKUX CBOMCTB yIJI€BOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakluii YIrJieBOJOPOJOB Pa3IUYHBIX KJIacCOB (OOecIBeUMBaHWE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCIHCTBUE alleTHIIEHA C
aMMHauHbIM pacTBopoM okcuga cepeopa(l)), kadecTBeHHOE OOHapyKeHUE
yriaepoja MW BOJXOPOJAa B OPraHMYECKUX BEIIECTBAX, IMOJYyYECHHE OSTHUJICHA U
U3y4EHUE €ro CBOMCTB, O3HakomiieHuEe ¢ KoyuekuusMu «HepTts» n «Yromby, c
oOpa3llaMM IUIaCTMacC, KaydyyKOB M PpE3UHbl, MOJEIMPOBAHUE MOJEKYI
YIIEBOAOPOIOB U TAJIOT€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucnopoaconepxaiiue opranu4yeckue CoeAUHEHMS.

[TpenensHble omHOATOMHBIE CcHUPTHL. CTpoeHHEe MoJieKysl (Ha Ipumepe
METaHOJIa W J3TaHona). l'oMonorumueckuid pdan, obmas QopMmyna, u30Mepus,
HOMEHKJaTypa © kinaccupukauus. Dusmyeckue cBoWcTBa  MpeleIbHBIX
OJIHOATOMHBIX CHUPTOB. BogopoaHble CBSI3M MEXAY MOJIEKYJIaMH CIHPTOB.
XHWMHMYECKME CBOMCTBA: pEAaKIMM 3aMELICHUs, JErUApaTalud, OKHUCIEHUS,
B3aUMOJICCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMHM  KHUCJIOTaMHU.
KauectBeHHas peakiysi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJYyYEeHUsS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEHKIaTypa U n3oMepus. OcoOeHHOCTH (QUBHUYECKUX H
XUMHYECKUX CBOMCTB.

MHoroaToMHble CHUPTHI — JTWICHIJIMKOJIb M TIULEepuH. Puznueckue u
XUMUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJICUCTBHE C OPraHUYeCKUMU
U HEOPraHMYECKMMHU KHCIOTaMH, KAayeCTBEHHas peakiMs Ha MHOI0aTOMHbIE
cnuptel. [IpencraBieHne o MexaHHU3ME PEAKIMI HYKICO(PUILHOTO 3aMelleHusl.
HeiictBue Ha opraHu3m denoBeka. CrnocoObl TNOJy4YEeHUS] W [PUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX



cBOMCTB (eHona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (DeHona.
CrniocoObl osrydenus v npuMenenue penona. Genondopmanbaeruanas cMoia.

KapOGoHuiibHbIE COETUHEHUS] — alIbJIETH]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl allbJETHIOB U KETOHOB, OO0IIas
dbopmyrna, m3oMepuss U HOMEHKIaTypa. (DuU3NUecKWe CBONCTBA albJCTHIOB H
KETOHOB. XMMHYECKHME CBOWCTBAa  aIbJECTHIOB W  KETOHOB:  pEaKUUHU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
CriocoObI IOSTydeHHs ¥ PUMEHEHHE aTbJCTHIOB U KETOHOB.

OmHOOCHOBHBIC TIpeIEIbHBIE KapOOHOBBIE KUCIOTH. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCTOT. M3oMepus u HomeHkarypa. usndeckre cBoicTBa
OJIHOOCHOBHBIX TMPEAEIbHBIX KapOOHOBBIX KHUCIOT. BoOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ATepudUKaIuU, PEaKlUU C Y4YaCTUEM YTJIEBOJOPOJHOIO paJuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCJIOTHL. [loHSATHE O MNPOUZBOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MAJLMUTHUHOBAS, OJIEUHOBAas, JUHO/IEBAS,
JIUHONEeH08as KUCI0Thl. CrIOCOOBI OJTyYEHHUs U PUMEHEHNE KapOOHOBBIX KUCIIOT.

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

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

OO61as xapakrepuctuka yriaeBojaoB. Kinaccudukanus yrieBoaoB (MOHO-, -
U monMcaxapunibl). MoHOcaxapuabl: TJIOKO3a, (PpykTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. OU3NYECKUE CBOMCTBA M HaXOXJICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIIUPTOBBIX U AJIBACTUAHON
TpyNI, CIOUPTOBOE W MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €€
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B npupoje u npuMenenue. [lonucaxapuasl: kpaxman,
TJIMKOTeH U 1eunono3a. CTpoeHHe MaKpOMOJIEKYJl Kpaxmana, TJIMKOTeHa U
HEeJUTr0J03bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUII0I03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THApPOJU3, KaYECTBEHHAas PEakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIONO3bI: TUAPOIU3, ModydeHue 3(upoB uemunonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICUCTBUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE 3TUJIOBOTO CIHMPTA B AJIBJIETU] HAa PACKAIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmus raunepuHa  C
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
(denonb», «KapooHOBbIE KHUCTOTHI. ClI0KHBIE 3(DUPBD).

A3oTcoaepxaliue OpraHuyecKue CoeAuHEHM.

AMHHBI — OpraHMYECcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukanus aMuHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOWCTBAa alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ANKAJIMPOBAHUE, B3aUMOJACHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Conu anKuiaMMOHHS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BAMsSHUE TPyNN aTOMOB B MOJIeKyJie aHuiIMHa. OcoOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHwIMH. CrocoObl
MOJIYYCHUS] M TpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA W3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCIIOT:  TJIMUMH, ajJaHuH. @DU3WYecKue CBOMCTBA  aMUHOKHUCIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonoruueckoe 3HaueHrne aMUHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTUIOB.

benku kak mnpupoaHsie TonmuMmephl. [lepBuuHas, BTOpUYHAs M TpETUYHAS
CTpyKTypa OelKoB. XHUMHUYECKHE CBOMCTBAa OEJKOB: THAPOJIU3, JECHATypauus,
KaueCTBCHHBIC PEAKIINU HA OCIIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
pacTBopeHHe O€NnKOB B BOJE, JEHATypalus OEJIKOB MpPU HArpeBaHWU, IIBETHBIC
peakuuu Ha O€JIKM, pEeIIEHUWE OJKCIEPUMEHTAJIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPraHUYECKUX COCOUHEHUI.

BricokoMoOJIeKY/JIAPHBIE COeIMHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSAS MOJEKYISIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUM —
MOJIMMEPHU3ALMS U TTOJIMKOHIEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MMOJIUMETHIMETAKPWIAT, MNOJHUKApOOHATHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

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

BonokHa: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

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

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJIECHUE
MOJIEKYJISIpHON  (pOpMYJIbI OPTaHMYECKOrO0 COequHEeHHs 1Mo Macce (00bEMy)
MPOJYKTOB CrOpaHusi, MO KOJWYECTBY BelIecTBa (Macce, 00bEMY) MPOIYKTOB
peakiMi W/ HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTHUW, TaK U TOHSITUH, MPUHATBIX B OTIEIBHBIX MpeaIMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukaius, HAOIIONCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHUE
BEIECTBA, (PU3WYECKHE BEIMYWHBI, €IUHUIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHusM, -»KocucteMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIl MUTAHUA, OpOKEHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHOoNOTHsA: TNHINEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO TUTAHUS,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHH.

AtoMm. CocTaB aTOMHBIX saep. XUMUYECKU 351eMeHT. M3oTomnbl. CtpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noaypoBHHU. AToMHbIE opOuTanu. Knaccupukanuss XuMHYE€CKUX 3JIEMEHTOB (S-, P-,
d-, f-anmementsl). PacmpeneneHue 3JIEKTPOHOB MO ATOMHBIM  OpPOHTAISIM.
DJNEeKTpOHHBIE KOHPUTYPALIMU aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOIO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, 3JIEKTPOHHbIE KOH(QUIYypalUud HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
JA.N. MenaeneeBa. CBsi3b NEpUOAMYECKOTO 3akoHa W llepronnueckoil cucTemsl
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOW TEOpHUEW CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
IMPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynmaM H IepuoaaM. 3HA4YEHUe
nepuoandeckoro 3akona /.M. Menneneesa.

XuUMHUYECKass CBSI3b. BHAbI XMMMUYECKOM CBS3M: KOBAJICHTHAs, MOHHAas,
MeTajuimueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATTPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbelie cBs3u. BonopongHas CBA3b.
MexMOJIEKYIIAPHBIE B3AUMOICHCTBUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBfA3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX F€OMETPUUECKUM CTPOEHUEM (Ha MIPUMEPE COETMHEHHI
AJIEMEHTOB BTOPOT'O NMEPUO/IA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX COCIMHEHUM.
[ToHsiTHE O KOOPJAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJSIDPHOTO M HEMOJIEKYJSIDHOTO  CTPOE€HUSA.  [HIbI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarue o aucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBienue o
KOJUTOMIHBIX pacTtBopax. CmocoObl BBIPRXEHHUS KOHILIEHTPALIMM PAacTBOPOB:
MaccoBas J0JIs BEUIECTBA B PAaCTBOPE, MOJISIpHAs KOHLEHTpanusa. HaceleHnnsie u
HEHACBILLIEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucrannoruaparsl.



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

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEHIECTB; 3aKOH COXPAHECHUSI U MPEBPAIICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMBIC peaKIMu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCHUA. DakTOpbI, BIMSIONIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIIEPATYPA, JABJICHUE U KOHUEHTPALMU BELIECTB, YYAaCTBYIOLIUX B
peakumu. [Ipunnun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponu3s coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [IpolecChl OKHUCIEHHUS W BOCCTAHOBJIEHUS.
BaxHelme OKUCAUTENM W BOCCTAaHOBUTENU. MeETON 3JIEKTPOHHOro OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
pa3oKEHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalin3aTopa, MOJIECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heopranuuyeckass xumusi.

[Tonoxxenne HemetaiuioB B llepuoanyeckod CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI WX aTOMOB. Du3ndeckue
CBOMCTBA HEMETAJUIOB. AJUJIOTPOIHUSI HEMETAIJIOB (HAa MPUMEPE KUCIOPOJIa, CEPHI,
docdopa u yriaepona).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl ModydeHus, (GU3UYECKUE |
XUMUYECKUE CBOKCTBA. ['amoreHoBoAOpOAbl. BaxkHelme KUCIOpOACOoAepKallne
COEJIMHEHHUs TranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIOCOOBI TOTYyUYECHHUS
rajioreHoB. [I[puMeHeHne rajnoreHoB U UX COEAUHEHUN.



Kucnopon, o3oH. JlabopaTopHble U MPOMBILIUICHHBIE CIIOCOOBI MOMYyYEHHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(I1V), okcun
cepbl(VI). CepHucras u cepHas KHCIOTHI U HX colid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxxaenume B mpupoe, CHocoObl NOMydYeHHUs, (QU3MUecKue u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [I[puMeHeHue azoTa
U €r0 COeAMHEHUN. A30THBIE YJOOPEHMUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHE B NpUpoAe. AJIOTPONHBIE  MOAM(PUKAIUU.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yriepoaom. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHue npocThIX BelecTB, 0Opa30BaHHBIX YIJIEPOJOM, U €ro
COCIMHEHUM.

Kpemuuii. Haxoxxnenue B mpupone, CrnocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(IV), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamioB B Ileprnoandeckoil cucteMe XMMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢busnueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIOB.

DNEKTPOXUMHUUYCCKUN PsAJl HampsokeHuid  MmeTtamwioB.  OOmue  crocoObl
NOJIyYEHUS METaJIOB: TUIPOMETAILTYPIus, MAPOMETAILTYPIus,
anekrpometaiutyprusi. [lonsatue o koppo3uu MetauioB. CrocoObl 3alUThl OT
KOPPO3UHU.

OO6mast xapakrepuctka MeTtamioB [A-rpynmnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX dyieMeHToB. Harpuii u kanwmii: mnomydenue, (Qu3HUecKUe WU
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE IPOCTHIX BEIIECTB U X COCIUHEHUN.

O6mas xapakrepuctuka metamuioB IIA-rpynner Ilepuoandeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii W KajlblUUi: TOJydyeHHue, (Qu3UYecKue u
XUMUYECKUE CBOMCTBA, IMPUMEHEHUE NPOCTBIX BELIECTB U HUX COCIAMHEHHU.
XKécTkocThb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMUHMI: TTOTy4eHue, Gu3ndecKkue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIeCTBA M €ro coeAuHeHud. AmdorepHbie CBOICTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeETauioB 1o004HbIX mnoarpynn (b-rpymnm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel U JuUXpOMaThl, UX
OKHCJIUTEbHbIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBONCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKeJie3a U €ro coeauHeHuil. OKCusl,
rugpokcuanl u conu xeneza(ll) u xenesa(Ill). [lonydyenue u npuMeHeHUE Keae3a
Y €r0 CILUIABOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCTUHEHHUI.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIE, M3YYCHHME KOJUIEKIMU «MeTaminsl W CIJIaBbDy, B3aMMOJCHCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKeJie3a C pacTBOpaMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METAJJIOB, B3aWMOJICHCTBUE TUIAPOKCUIOB AJTOMUHHS U LHHKA C
pacTBOpaMM KHUCJIOT U IIEJIOYECH, PEIICHUE SKCIEPUMEHTAIbHBIX 337a4y 10 TEMam
«l"amorensl», «Cepa u e€ coenuHeHUs», «A30T U (hochop U UX COCAUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYID», «MeTauibl TOOOYHBIX MOATPYII.

XuMHuS U KU3Hb.

Ponb xumuu B o0ecriedeHuN yCTOWYMBOTO pa3BUTHUS yeroBedecTBa. [lonsTue
O HAy4YHbIX METOJIaX IIO3HAHUS M METOAOJIOTMA HAYYHOIO HCCIEAOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIud XUMHUYECKOT0 MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI TOTYYEHUSI BAKHEHUIITNX BEIIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHAKA,
CEpPHOM KHUCIOTHI, MeTaHoJ1a). [I[poMbIlIIEeHHBIE CITOCOOBI MOMYYEHUSI METAIUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHHUE OKPYKAKOWIEH Cpelbl U €ro MOCIEICTBUS.
Ponb xuMuu B 06ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss MW 3I0pOBbE UelloBeKa. JlekapcTBeHHble cpeacTBa. lIpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUILIUHBI.



XUMHMS THIIKA: OCHOBHBbIE KOMITOHEHTHI, TUIIEBbIe J00aBKU. Poib Xumuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCHOJIb30BaHUSl MPENaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

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

XUMHS B CEIBCKOM X03siicTBe. OpraHu4ecKrue 1 MUHEpAJIbHbIE yI0OPEHHUS.

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

Pacuérnbie 3agaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce Wi OOBEMY OJIHOIO W3 YYACTBYIOUIMX B PEAKIUU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peaKkuyMu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoBOM [JI0JIEW pPAaCTBOPEHHOTO BEIIECTBA, MAacCOBOM JOJM U MOJSPHOU
KOHLIEHTpalliu BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MPOAYKTA pEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TMpU  HW3YYEHUH OOmEeH
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIEeCTBIAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHSTUHN, TPUHATHIX B OTACIIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(uKalus, MepuoaudHOCTb, HAOIIOICHUE,
U3MEpEHUE, IKCIIEPUMEHT, MO/Ie]Ib, MO/ICJIMPOBAHUE.

®duzuka: Marepusi, MUKPOMHUpP, MAKpOMHUpP, aTOM, D3JEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIEeCTBA, HACAJbHBIA ra3,
bu3nYecKue BeIMYUHBI, ¢IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kiaeTka, opraHusM, sKocucTema, ouocdepa, MeTaboInu3M, MaKpo-
U MUKPODJIEMEHTBI, OCJIKH, )KUPbI, YTIEBObI, HYKIICMHOBBIC KUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK S3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBILIIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
bapmaneBTUUeCKas MIPOMBILIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHUX



npermaparoB, IIPOU3BOACTBO KOHCTPYKIOHMOHHBIX MATCPHUAJIOB, OSJICKTPOHHAA
IMPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



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

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS TNpeaMeTa «XHMHUS» Ha YPOBHE CPEIHEro
o0mero o0pa3oBaHMs BBIJICICHBI CIEIYIOINIME COCTAaBJISIONIME: OCO3HAHUE
OOy4arolMMHUCST POCCUICKON TpakJaHCKOH WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSTEILHOCTU U CAMOOTNPEEIICHUIO; HATMYME MOTHUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMH B OOIIECTBE TpaBUJIaMHd W HOpPMaMH TIOBEJCHUS; HaJIHUne
IIPABOCO3HAHUS, SKOJOTUYECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTh LIEJIU U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMS IMpeaMera «XHUMHS» OTpakaroT
c(OpMUPOBAHHOCTh OTBITA TIO3HABATETLHOM W TIPAKTUYECKON EATEIBHOCTH
0Oy4JaronMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATETHHOCTH.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMSI MpeaAMeTa «XHUMHSD OTPaKaroT
C(OPMUPOBAHHOCTh OIBITA TMO3HABATEIBHOM W TPAKTUYECKOM JEeATEIbHOCTH
oOyyJarommxcsi B MpOIEcce pealn3anuu o0pa3oBaTeIbHON AEATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KEHHUS K 3aKOHY U MPAaBONOPSAIKY;

NPEJICTaBICHUS O COIMAIBHBIX HOPMax H TMpaBUJaX MEXJIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH IMPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YYEOHBIX M TO3HABATENBHBIX 3a7ay, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh W TPHUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apTyMEHTHI IPYTUX MPH aHAIHU3E Pa3IUYHBIX BUJIOB YICOHOM 1eATeIHHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHMS

[EHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY U HAyYHOMY HAacCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBO)KEHUsI K MPOILECCY TBOPUECTBA B O0OJACTH TEOPUM U IMPAKTUUYECKOTO
IOPUJIOKEHUSI XUMHM, OCO3HAHMsI TOrO, 4YTO JaHHbIE HAyKM €CTb pe3yJbTaT
JUINTEIBHBIX ~ HAOMIONEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSTHHOTO TPyZAa YYEHBIX U MPAKTHKOB;



WHTEpeca M TI03HABaTEIbHBIX MOTHBOB B IMOJYYEHUU U TOCIEOYIOIIEM
aHanu3e WH(POpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYallUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U TICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEACTBUMN
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

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

COONIO/IeHUsT TIpaBWJ O€30MacHOro OOpalleHusi C BeHleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

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

OCO3HAHMS TOCIEACTBUUA W HEMPHUSATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIeI0BaTeNbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YyacTHE B PEHICHUM MPAKTUYECKUX 3aaad
COIMAILHOM HAIMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJIbI);

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

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3ybTaTaM TPYIAOBOU JEATeILHOCTH;

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

6) 5K0,10THYeCKOr0 BOCIUTAHUS:

HKOJIOTUYECKH 1E€JIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHKY
CYILECTBOBAHMS )KM3HU Ha 3eMIIE;

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



OCO3HAHUSA HEOOXOAUMOCTH UCIIOJb30BAHUS JOCTHOKCHUM XHMHUH IS
pelIeHUs BOIPOCOB PAllMOHATIBLHOTO IPUPO/I0TIOJIb30BaAHNS;

AKTUBHOTO HEMPUATHS JCHUCTBUH, NPUHOCIIIMX BPEI  OKpYKarolleh
MPUPOIHONU Cpelie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JICUCTBUM U MTPEIOTBPALIATH UX;

HJIMYKS PA3BUTOTO SKOJIOTHUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
OIIbITA JIEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MIPaKTUKE, CIIOCOOHOCTH W yMEHUS AaKTHBHO MPOTUBOCTOSTH HACOJIOTHUN
xemogoOuu;

7) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbOpMHUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUM I1€JIOCTHOTO
MpeACTaBICHUs] 00 OKpY’KarollleM MHpEe KaK O €IWHCTBE MPUPOJIBI M YEIOBEKa, B
MO3HAHUU TIPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHUH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHHM JJii  COBPEMEHHOMH
OUBWIM3AIUM: B €€ TYMAaHUCTUYECKOW HANPAaBJIECHHOCTH W BAXHOW POJM B
CO3/JaHMM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpHl, B PEIICHUHU TJI00abHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM U DKOJOTUYECKOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, 00€CIIeUeHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTUYECKU KOMGMOPTHOM JKU3HU Ka)JA0ro 4djieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJTyyaeMble 3HAHUSA JIJISl aHAJK3a U OOBSICHEHUS SIBJICHUM OKPY>KAIOIIEro MUpa U
MIPOUCXOMSININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAyyHbIX (DaKTOB W HMEIONIUXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XHMHUYECKHE 3HAHUS s
pelieHus Ipo0sIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO, UCCIIEAOBATEIBbCKON NEATEILHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH NOTPEOHOCTAMU;

HWHTEpeca K 0COOCHHOCTSAM TpPyJa B pa3MyHbIX chepax npodheccCuoHATbHOM
JIESTeIIbHOCTH.



METANIPEJAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHus BKIIIOYAIOT:

3HaUYMMblE IS (QOPMHUPOBAHUS  MHUPOBO33PEHUS  OOyUAIOIIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaOIINe
IIEJIOCTHOCTh HAYYHOHW KapTUHBI MHpa W CHeNU(PHUKYy METOIOB IO3HAHUS,
WCITOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIIeCcC, CUCTeMa, HAYyYHBIA (aKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJOBaHNe, HAOIIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJIbHbIe Y4eOHbIEC NEeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATUBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
TPAaMOTHOCTH M COITMAILHON KOMIIETEHITUN O0YJarOIIIXCS;
CIIOCOOHOCTH oOyyJarommxcs UCIIO0JIb30BaTh OCBOEHHBIE

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

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 0a30Bble JJOrHYecKmre JeCTBUSI:

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

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIMOJIb30BaTh MPHU OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICIISITh XapPaKTEPHbIE NMPU3HAKHU TOHSATUW W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIOIINE TIOHSITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBIICHU;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJIs KJjIacCU(PUKAIIMU BEIIECTB M
XAMUYECKUX PEAKIINM;

YCTAaHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSMU,

CTPOUTH JIOTMYECKHUE PACCYXXJCHHUS (MHAYKTUBHbBIC, JEIYKTHUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HAaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIE MPE/ICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmysia, ypaBHEHHE XHUMHUYECKOU



peakuuu — MpU pelIeHUH YYeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIE MIPEJICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

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

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsl (DOPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJCTh HABBIKAMU CAMOCTOSTEIBHOIO IIJJTAHUPOBAHUS M IIPOBEICHHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (POpMyIHpPOBATH
000011I€HUS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METOJIOB pEeUIeHUs MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METO/IOB [TO3HAHHS.

3) padora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX uUHPopMauuu (Hay4dHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEpKaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orOope wuHpOpMalMK, HEOOXOAUMOW Il BBINOJHEHUS Y4eOHBIX 3aaad
OIPEIIECIIEHHOTO TUTIA;

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayecTBE CpeAcTBa Npu paboTe cC
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



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

BBICTYIIATh C TMPE3CHTAIMEH pPe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MITM COBMECTHO CO CBEPCTHUKAMH IIPH BBITOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, TMPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3aluid yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCIACAOBAHUMN IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHﬂ:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO I1O3HABATEIBHYIO
JeSATEIbHOCTh, Ompenesisia e€ Lead M 3ajadyd, KOHTPOJIHUPOBaTH U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh IMpe/jlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ady, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEI[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a H
CaMOOLICHKH.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpOBHE Ha YPOBHE CpeAHEro oOIero oOpa3oBaHUs BKIIOYAIOT CreudUUecKue
JUIs y4eOHOTo npeaMeTa «XUMHUs HayyHble 3HaHUS, YMEHUS U CIIOCOOBI ACHCTBUM
10 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIHHOCTH
N0 TOJYYEHHUIO HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUW B PA3NMYHBIX YUYEOHBIX
CUTYalIMsIX, a TAKXKE B pPEabHBIX )KU3HEHHBIX CUTYyAIlUsIX, CBA3AHHBIX ¢ XuMuel. B
nporpaMmMe IO XHMHHM NPEIMETHBIE PE3yJbTaThl MPEACTABIECHBI 10 ToJaM
U3YYECHHUS.

10 KVIACC

[IpeameTHbIE pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPAKAIOT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OpPraHUYECKON
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJu B OOECIEUYEHUH YCTOHYMBOIO
pa3BUTHUS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



NUIIEBOM O€30MIaCHOCTH, B Pa3BUTHHM MEIUIMHBI, CO3JaHUM HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHUKOB HHEPIUH, B o0ecrnieueHnn paIoOHaIbHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUM MHUPOBO33pEHUS W OOIIEH KyJIbTYpBI
YEJIOBEKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAQJICHHE  CHCTEMOM  XUMHMYECKMX  3HaHHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraoIUe NOHATUSA — XUMUYECKHUI 2JIEMEHT, aTOM, PO U JIEKTPOHHAs
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKasl CBS3b,
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeNeT, (QyHKIMOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynbl (pa3BEPHYTHIE, COKpALEHHBIE,
CKEJIETHBIE), M30MEPHS CTPYKTypHas M TPOCTPAHCTBEHHas (TeoMeTpuieckas,
ONTUYECKasi), H30MEPhI, TOMOJIOTMYECKUN PsA, TOMOJIOTH, YIIEBOIOPOIDI,
KHUCJTIOPOJI- M a30TCOJAEPKAILME OPIaHUYECKUE COECTUHEHMsI, MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS; TEOPHH, 3aKOHBI
(nepuonmueckuii 3akoH . . MenneneeBa, Teopus CTPOEHHUS OpPraHMYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAICHUS OJHEPruM TPU XUMHUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XMMHUHM, MUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHMMAaHHUS MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUM; MMpeACTaBICHUS
O MEXaHW3Max XUMHUYECKHX pEeaklud, TEPMOAMHAMHUYECKUX W KHHETHYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKAHMsI, O B3aMMHOM BIUSHUU aTOMOB M TPYIIIT aTOMOB
B MOJIEKYJIax (MHIYKTUBHBIA U Me30MEpHBIN 3pdexThi, opueHTanTs! 1 u Il pona);
(dakToJIOTHUYECKUE CBEICHMSI O CBOICTBaX, COCTaBe, IMOJyYEHUH U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHYECKOU
NESTEIBHOCTH  YellOBeKa, OOMMX  HAayYHBIX  NPHHIUNAX  XUMHYECKOTO
POU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TepepabOTKU HePTH);

c(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKTepHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBaTh MX B3aMMOCBSA3b, UCIOJB30BATh COOTBETCTBYIOIINE MOHSITUS MPH
OIKMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIONIb30BaTh XMMHUYECKYI0 CHMBOJIHMKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHUYECKUX
BELLECTB;

COCTaBJISITh YPABHEHUSI XMMHMUECKUX PEaKLUN U PACKPHIBATh UX CYIIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ pPEAaKUMM  MOCPEACTBOM  COCTaBJICHMS
AJIEKTPOHHOIO 0ajaHca JTUX pEaKklUi, peakuuii HOHHOro oOMeHa MyTEM
COCTaBJICHHSI X TOJHBIX U COKPAIIEHHBIX HOHHBIX YpaBHEHUII;



M3TrOTaBJIMBATh MOJEIN MOJIEKYJ OpTaHWYECKUX BEIECTB JUIsl WILTIOCTpaIuu
WX XMMUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTh WM Ha3BaHHWS 10 CHCTEMAaTHYECKOU
HomeHknatype (IUPAC) u npuBoAauTh TpUBUATIbHBIE Ha3BaHUS JI OTIEIbHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAsI, OJICMHOBASI, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIUH, ajJaHWuH, MalibTo3a, PPYKTO3a, aHWIUH, JTUBUHUI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHUPOBAHHOCTh yMEHUS ONpPENESATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsT W HMOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJTHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUSI TPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemiectB A. M. bytiepoBa ais 00bICHEHHs 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
AJIKWHOB, APOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, AQJbJECTHUIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXKHBIX PUPOB, KUPOB, HUTPOCOCTUHCHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPXKIAaTh HA KOHKPETHBIX MpUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CLIOCOOHOCTH OPTaHUYECKUX COSAUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOU CBS3M (G- U T-CBSI3M), B3AUMHOTO BIIMSIHUSI aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIAX;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
Colpbs (He(Thb, NTPUPOAHBIM Tra3, Yroyib), CHOCOOBI €ro mnepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE IPOIYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTH BIAJCHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPEHUH, MOJICITUPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

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



CUCTEMATHU3ALINIO, BBIABICHUE NMPUYUHHO-CIEACTBEHHBIX CBS3€H — ISl U3YUEHUS
CBOMCTB BEUIECTB U XUMHUYECKUX PEAKIIMIL;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO MOHUMAHHUS CYIIHOCTH MAaTE€pUAIbHOIO EIUMHCTBA MHPA,
UCII0JIb30BaTh CUCTEMHbIE 3HAHUS MO OPTraHWYECKONW XUMHUHU JUIsi OOBSACHEHUS U
MIPOTHO3UPOBAHUS ABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

cOPMHPOBAHHOCTh YMEHHH: TPOBOJIUTH PACUETHI 10 XUMHUYECKHUM
dbopmynamM U ypaBHCHHUSM XUMHUYECKUX PEAKIIUN C MUCIOJIb30BaHUEM (DU3HUECKHX
BEeJIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysbl BEIIECTBA MO M3BECTHBIM MAacCCOBBIM JIOJSIM XHMHUYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHMUsl, INIOTHOCTU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIUMH  DKOJOTMYECKOM  O€30MacHOCTH  MOCHEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoM
BEILIECTB, UCMOJb30BaTh MOJIYYEHHbIE 3HAHUS JUIsl IPUHSITUS TPAMOTHBIX PELICHUN
npo0JieM B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIyYeHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBbIE PEAKIHUU YIIIEBOJAOPOJOB pA3MYHBIX KIACCOB U
KUCJIOPOJCOICPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/1ad O PACMO3HABAHUIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM IpaBUI
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynIupoBaTh IIENIb HUCCJEAOBAHMS, TPEICTABIATH B pa3lIuyHON Gdopme
pEe3yAbTaThl SKCHEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBuia SKOJOTHYECKH 11€71eCO00pa3HOTO MOBEJEHUSI B OBITY U
TPYIOBOU JEATEIBHOCTH B IEJSX COXPAHEHHUS CBOETO 3/I0POBbS, OKPYKAIOLIEH
MIPUPOIHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMAaCHOCTb TOKCHUYECKOTO JIEMCTBUS HA JKUBBIE OPTraHU3MBbI
ONpPEACIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHUMAs cMbIci nokasarens [1JIK;

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

c(hOpPMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH IIEJICHANPABIICHHBIN TTOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBOM nHPopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUUYECKYIO0 MH(]OpMaIuio, nepepadaTbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHOU 3a1aueH.



11 KJIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(hOpPMHPOBAHHOCTh TPEJACTABICHUN: O MaTEepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUWA MPUPOJBI, O MECT€ U 3HAUCHUU
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ pOJId B OOECHEYEHHH YCTONYHMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MATEPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPrUHU, B OOECIECUCHHM PAlMOHAIBLHOIO MPUPOAOIOIL30BaHuUs, B
GbopMUpPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIO0POBBIO M TMPHUPOJIHOMN

cpene;
BJIQJICHNEC  CHCTEMOH  XHUMHYCCKHX  3HAHHWH, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MMOHATHS — XWMHUYECKHH JJIEMEHT, aToM, SJIpOo aToMma,

M30TOIIbI, AJIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJICKYyJIa, BaJCHTHOCTbh, DJICKTPOOTPHUIATEIBHOCTh, CTENEHb OKHUCJICHHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAs, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTATMYECKasl PemIETKa, XHUMHUYECKas peakius, pacTBOpP, IJIEKTPOJUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIIHMTENIb, BOCCTAaHOBUTEIb, TEIJIOBOH AddeKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMHUYECKON pEeaKlui, XUMUYECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOpHS AJIEKTPOJIUTHUYECKON TUCCOIMALNM, TEPUOIUUECCKUN
3akoH J[.1. MenneneeBa, 3aKkOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MpEeBpAICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JIEUCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJMYECKUM S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHMs, JIeKallue B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUSI O CTPOEHUU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HaJMOJIEKYJISIDHOM YPOBHSIX; TMPEJACTABICHUS O MEXaHW3Max XHUMHUYECKHUX
peaKkiuii, TEPMOJAMHAMMYECKMX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKAaHMs, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPAaX M JHUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAKHEHIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOUN
NEATeTLHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XHMHAYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJISATH XapaKTEPHbIC MPU3HAKU TOHATHM,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATHS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



C()OPMUPOBAHHOCTh YMEHMS MCIIOJIB30BATh XMUMHUECKYIO CUMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOM CBSI3U (KOBAJICHTHA,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBSACHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOW PEIIETKH, OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIUU 10 PA3IMYHBIM MMPU3HAKaM (YUCITY
U COCTaBy pearupyrollux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, W3MEHEHUIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIU;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPHIBATH CMBICI MEPUOIUYECKOro 3akoHa J1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO TMEPHOJIOB
[Tepuonnueckoit  cucremsl  J.MI.  MeHneneeBa,  uUCOOJb3ysl  TOHSTHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOAYPOBHH», «S-, p-, d-aTOMHbIE
opOUTanm», «OCHOBHOE MU BO30YXAEHHOE SHEPreTUUYECKHE COCTOSHHUS aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coequHeHUM no mnepuomaMm U rpynnaMm Ilepuonmnueckon cucremsr J[. U
MeHneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(OPMUPOBAHHOCTh ~YMEHHN: XapakTepus3oBaTh (OMUCHIBATH)  OOIIME
XMMHYECKHME  CBOMCTBA  BELIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAThH
CYILLIECTBOBAHHE TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh YMEHHUS PACKpPbIBATh CYUIHOCTb: OKHCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIUNA MOCPEICTBOM COCTaBJICHHs 3JIEKTPOHHOrO OanaHca
TUX peakUui; peakuuid HMOHHOrO OOMeHa IyTEM COCTaBJIEHMSI MX IOJHBIX U
COKPAlllEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  TUAPOJIN3A;  PEaKUHMU
KOMIUIEKCO00pa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB IMHKA U AJIFOMUHMS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTU IPOTEKAHUS
XUMHYECKUX PEaKIHUA C YYETOM HMX SHEPreTUUECKUX XapaKTEPHUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOM pEaKIUu B 3aBUCHUMOCTH OT pPa3IU4HBIX
(bakTOpOB, a TaKKe XapaKTep CMEIIECHUS XUMHUUECKOTO PaBHOBECHS 10| BIUSHHEM
BHEIIHUX Bo3AeiicTBuil (mpunuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE NPOMBIIUICHHOTO IOJY4YEHHs CEPHOW KHCIOTHI, AMMHAKa,
oOIMe Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJACTB; IEIECO00PA3HOCTD
NPUMEHEHHS HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU
3pEHUs COOTHOLIEHUSI PUCK-TT0JIb3a;

C()OPMUPOBAHHOCTb BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUS SIBICHUW NOpUpPOJIbl — HAOJIOJEHUE, H3MEpPEHUE, MOJEIINPOBAHNUE,
HKCIIEPUMEHT (peaslbHbI U MBICJIECHHBIN ), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX,
YMEHUS NPUMEHSTh 3TH 3HAHUS MPU SKCIEPUMEHTAIILHOM HUCCIEI0BAaHUH BEILIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPaKTUYECKOM AESITEIIBHOCTH YEJIOBEKA U B [IOBCETHEBHOW KU3HY;

c()OPMUPOBAHHOCTh YMEHHUS BBIBJISTH B3aMMOCBS3b XUMHUYECKUX 3HAHUM C
MOHATUSAMU U TPEJCTABICHUAMH APYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1€€ 0OCO3HAHHOTO MOHUMAHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

C()OPMUPOBAHHOCTh YMEHHUSI MPOBOAUTH PACUYETHI: C HCHOJb30BAHUEM
NOHATUI «MaccoBas JOJs BEIIECTBA B PACTBOPE» U «MOJSPHAsT KOHLIEHTPALUS»;
Macchl BEUIECTBA MM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaklyy; 3HAYE€HHUS BOJOPOJHOIO TOKA3aTelsi pacTBOPOB KHUCIOT M WLIENOYEH ¢
U3BECTHON CTEMEeHbI0 JUCCOLMAlMU; Macchl (00bEMa, KOJMYECTBa BEIIECTBA)
IIPOJYKTa PEAKLUMH, €CJIM OJHO M3 MCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJaHO B U30BITKE
(MMeeT TpHUMECH); AOJM BbIXOJA MPOAYKTa pEaKlUUH; OOBEMHBIX OTHOIICHHM
ra3os;

c(OPMUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIbHO TUIAHUPOBATh U TMPOBOAUTH
XUMUYECKUNA  JKCIEPUMEHT  (MPOBEACHHWE  pEaklMid  HOHHOTO  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONpPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, M3yYECHUE BIUSHUA
pa3auuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHYECKOW  peakluu, pelieHHue
DKCIIEPUMEHTAJIbHBIX 3ada4 no Ttemam «Metaiey u  «Hemeramnsy) ¢
COOJIIOIEHHEM IIPaBUJI O€30MacHOr0 OoOpallleHusl ¢ BELIECTBAMU U J1a00paTOPHBIM
o0opynoBaHueM, (QOpMyIUpOBaTh LE€lb HCCIEAOBAaHUS, INPEIACTaBIATh B
pas3nuuHOil (opMe pe3yabTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLEHUBATh UX
JIOCTOBEPHOCTH;



c(hOpMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBHIIA MOJb30BAHUS XUMUYCCKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, DKOJIOTHYECKH I€JIECOO0pa3HOTO TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeabl W JOCTHXKEHUA €€ YCTOMYMBOIO pPa3BUTHS, OCO3HABaTh OIACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKON nH(pOpMaINK B pa3IMUHbIX UCTOYHUKAX (HayyHas U yueOHO-Hay4YHas
JuTepaTypa, cpeacTBa MaccoBor nHdopMannu, UHTEpHET U Apyrue), KpUTHUYECKU
aHaJM3UPOBATh XUMHUUYECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumuu. Teopus

. bubnuorexa [JOK
1.1 A. M. 8 0 0
CTPOCHHS OPraHUYECKUX COCTMHEHUN http://m.cdsoo.rw/7F41a636
bytneposa
Uroro no pazueny 8

Pasznea 2. YrieBoaopoabl

21 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 0 0 bu6mmoreka [JOK
) UKJIOAJIKAHBI http://m.edsoo.ru/7f41a636
) HenpenenbHble yrneBogOpOIbl: aTKEHbI, 14 0 1 bubmuorexa [JOK
’ AJKAJUECHBI, AJIKUHBI https://m.edsoo.ru/7f41a636
bu6mmoreka [JOK
2.3 A 8 0 0
POMATHICCKHE YIIICBOIOPOEI (apCHED) https://m.edsoo.ru/7f41a636
)4 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 4 0 0 bubnnoreka [JOK
' nepepaboTka https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2. r 4 1
5 aJIOr€HIPOU3BOAHBIE YTIIEBOJOPOIOB 0 hitps://m.cdsoo.ru/ 7412636
Uroro no pazgeny 35

Pasnen 3. Kuciiopoacoaep:xamue oprannyeckue coeinHeHUst

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

3.1 Cnuptel. ®enon 11 0 1



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

KapOonunbHble coeAMHEHUS: ambIETHIbI 1

3.2 keToHbl. KapOoHoBbIe KuCT0ThL. ClI0KHBIC 21 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
a¢upsl. XKupbl
bubmuoreka [JOK
33 YLICBOIEI 0 https://m.edsoo.ru/7f41a636
Hroro no pazneny 41
Pa3znen 4. A3oTconepkamue OpraHudecKkue coe{uHeHust
bu6mmorexa [IOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 12 https://m.edsoo.ru/7f41a636
Hroro no pazneny 12
Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIMHEHUS
5.1 BrICOKOMONIEKYAIPHBIE COEAUHEHUS 6 bubmmorera [TOK
' Yip s https://m.edsoo.ru/7f41a636
Hroro no pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102



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

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune aToma. [leprognueckuii 3aKoH
1.1 I/ITI_II)G HOoIuYecKast CI/II():TeMa XHMHUYECKHX 9 0 0 bubmorexa OK
' pHOA https://m.edsoo.ru/7f41a636
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 | 0 bubnnorexa [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
bubnuoreka [{OK
1.3 X 19 1 3
HMHECIHE peakitin https://m.eds0o.ru/7f41a636
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi xumust
bubnmorexa LIOK
2.1 H 1 1
CMCTAILTRT 3 3 https://m.edsoo.ru/71f41a636
bubmmoteka IIOK
2.2 M 23 1 2
CTaLIH https://m.edsoo.ru/7f41a636
Uroro no pazgeny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/1bl TO3HAHUS B XUMHUH. XAMHS U 9 0 0 bubmuoreka [{OK
) JKU3Hb https://m.edsoo.ru/7f41a636
Hroro no pazneny 9



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
https://academy-
XUMUH, [IPEICTABICHUE O
1 N — 1 0 0 content.apkpro.ru/lesson/a9f3d191-5ele-
pasHit op 4¢24-ac02-efb16£a49f6a
COEIMHEHU I
DNEKTPOHHOE CTPOEHUE aToMa
yriaepojaa (0OCHOBHOE U https://academy-
2 BO30Y)KIEHHOE COCTOSIHHS). 1 0 0 content.apkpro.ru/lesson/c935a58c-ab0e-
BasieHTHBIE BO3MOYKHOCTH aTOMa 4c59-9dcf-20517ae4bS52e
yriepoaa
XuMu4deckasi CBA3b B OpraHUYECKUX
3 coeMUHEHNIX. MexXaHu3MEbl | 0 0
00pa3oBaHus KOBAJICHTHOU CBSI3H,
CrocoObl pa3pbiBa CBsI3EH
4 Teopus cTpoeHUsT OpraHUYECKUX | 0 0
coenuHeHuii A. M. Bytieposa
Buasl uzomepuu: cTpykTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE | 0 0
3¢ (heKTH B MOJIEKyax
OPTraHUYECKUX COCTUHEHUIN
[IpencraBnenue o knaccudukanuu https://academy-
6 U CUCTEMaTU4ecKass HOMEHKIIaTypa 1 0 0 content.apkpro.ru/lesson/726ee099-e1a9-
(IUPAC) opranndeckux BEIIECTB 410f-b8be-b4cb589aeadl



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1

Knaccudukanus peakuuii B

https://academy-

7 . content.apkpro.ru/lesson/c19e6ffc-7d70-
OPTAHIHCCKOU XHMHH 46¢c-a9ee-ebfac27dead9

g Cucremarusanus 1 00001eHne
3HAHUU MO TeMe
AJKaHBI: TOMOJIOTUYECKHH P,
oOmas ¢popmysa, HOMEHKIATypa U https://academy-

9 A30MEPHUsL, SIIEKTPOHHOE U content.apkpro.ru/lesson/258ddc06-ec23-
MIPOCTPAHCTBEHHOE CTPOCHUE 473c-b3d7-ed82fcaddd02
MOJIEKYJT
duznyecknue 1 XUMHYECKHe hitps://academy-

10 . content.apkpro.ru/lesson/258ddc06-ec23-
CBOHCTRA AIKANOB 473c-b3d7-ed82fcaddd02
HaxoxneHue ankaHoB B IIPUPOJIE. https://academy-

11 CriocoObl nostyyeHust u content.apkpro.ru/lesson/9641927f-bbc8-
[IPUMEHEHUE aJIKaHOB 44b9-b3ea-81a2be75c47a
[uxnoankansl: o6mas Gopmyna,

HOMEHKJIATypa U U30MEepHs,

12 0COOEHHOCTH CTPOEHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYEHUS] U IPUMEHEHUE
Pemenue pacu€THbix 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJIIPHOMN
(bopMyITbI OPraHUYECKOTO BEIIeCTBa

13 MO0 MacCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSIIUX B €70 COCTAB.

CucremaTu3anus u 0000IIeHNE
3HAHUU 10 TEME
14 AJIKEHBI: TOMOJIOTUYECKHH P, https://academy-



https://academy-content.apkpro.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://academy-content.apkpro.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://academy-content.apkpro.ru/lesson/c19e6ffc-7d70-46cc-a9ee-ebfac27dea49
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

obmrast popmyina, HOMEHKIIATYpA,
3JIEKTPOHHOE M MTPOCTPAHCTBEHHOE
crpoeHue Mosiekya. CTpyKTypHas 1
IFC-TPAHC-MU30MEPHSI ATTKEHOB

content.apkpro.ru/lesson/4038171e-4158-
4bd1-ae98-18dc1cfb9399

duznueckre 1 XUMUYECKUE

https://academy-

15 CBOMCTBa ankeHoB. [IpaBuio content.apkpro.ru/lesson/05ab5925-ba8e-
MapkoBHHUKOBA 499¢-840b-70b5e8db71ae
CniocoOsblI noy4eHus u hitps://academy-

16 v content.apkpro.ru/lesson/53¢d2379-2a45-
MPUMCHCHHE AKEHOB 43b1-9f67-7ebedaf03ce0
[IpakTrueckas padora Ne 1 o reme https://academy-

17 "Ilonyyenue FTUICHA U U3yUYEHUE content.apkpro.ru/lesson/53cd2379-2a45-
€ro cBOMcTB" 43b1-9f67-7ebcdaf03ce0
Pemenne pac4y€THbIX 3a1a4 HA

18 orpeziesieHue MOJIEKYJIIPHOM
(bOopMyJIBI OPraHUYECKOTO BEIIECTBA
ATKagueHbl: CONPsKEHHBIE,

W30JIUPOBAHHBIC, KYMYJIMPOBAHHbBIC hitps://academy-
19 Ocob P > KYMYIHp ’ content.apkpro.ru/lesson/6df23393-6108-
CODCHHOCTH SICKTPORHOTO 4b9f-a¢01-a983b95b854a
CTPOCHUS

20 XUMHUYECKUE CBOWCTBA
CONPSHKEHHBIX THEHOB
Cnoco0bI MOoTy4eHns U https://academy-

21 v content.apkpro.ru/lesson/6df23393-6108-
MPHMEHCHHE aTKa MeHOB 4b9f-ae01-a983b95b854a
AJKUHBI: TOMOJIOTUYECKHH psf,
oOmras popmyna, HOMEHKIATypa https://academy-

22 pMy’a, ypa, content.apkpro.ru/lesson/05¢92929-6741-

AIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYI, (pr3nUecKue

4d7c-84b5-009292468356



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356

CBOMCTBA

23

24

XUMHWYECKHE CBOMCTBA aJIKUHOB

KauecTtBeHHbIEe peakuyu Ha
TPOMHYIO CBSI3b

25

26

CriocoObI nostyueHust u
NPUMCHEHHE AJTKHHOB

Pemrenne 3anay: pacd€Tel o
YPaBHEHUIO XUMHUUYECKOW PeaKkluu

https://academy-
content.apkpro.ru/lesson/7dada027-8448-
418f-b416-fbaledd4ab6d

27

28

29

Cucremarusanus U 00001eHrue
3HAHUH 110 TEME

ApEeHbI: TOMOJIOTUYECKUN Ps/I,
oOmras popmyina, HOMEHKIATypa.
DNEKTPOHHOE U MTPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJ OeH30J1a U
TOJIyOJa, UX (PU3NYECKUE CBONCTBA

XUMHYECKUE CBOWCTBA apEHOB:
peaKury 3aMeILEeHUS

https://academy-
content.apkpro.ru/lesson/05¢9a2929-6741-
4d7¢-84b5-009a92468356

https://resh.edu.ru/subject/lesson/4775/

30

XUMHYECKUE CBOMCTBA apEHOB:
peakuuu IpucoeIUHEHN,
OKHCJICHHE TOMOJIOTOB OeH3011a

31

32

33

Oco0EeHHOCTH XUMUYECKUX CBOUCTB
CTHpOJTA

Pemienune pacuéTHbIX 3a/1a4 Ha
OIIpEEIIEHNE MOJIEKYJIIPHOU
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA
Crioco0bI nostyueHust u
IpUMEHEHNE apeHOB



https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://resh.edu.ru/subject/lesson/4775/

34

I'enernueckas CBA3b MEXKIY
Pa3IMYHBIMM KJIACCAMU
YIJIEBOAOPOIOB

https://academy-
content.apkpro.ru/lesson/75957£70-5014-
4910-b706-ac2d1b0f4c26

35

Pacuérel o ypaBHEeHUsIM
XUMHUYECKUX PEaKIUM.
Cucremaru3ainus 1 00001IeHre
3HaHUM IT0 TEME

36

[Ipuponnsiii ras. IlomyrHbie
HE(TSHBIE Ta3bl

https://academy-
content.apkpro.ru/lesson/99557a5¢e-2221-
43e0-97b8-983de535¢44d
https://resh.edu.ru/subject/lesson/6148/

37

38

KameHnHblii yroiaps 1 IpOayKThl €T0
nepepadoTKu
Hed1b 1 ciocoObI €€ nepepaboTKH.

[IpumeneHune npoyKTOB
nepepaboTKu HePTH

39

l"anorenonpounsBoiHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHHE; PEAKLIUU 3aMELICHUS
rajloreHa

40

JleWicTBue 1Ienoueh Ha
rajoreHnpoOn3BOIHbIE.
BzaumoneiicTeue
JIMTaJIOreHaJKaHOB C MarHUEM U
IIMHKOM

41

Pemenune pacu€THbIx 3a/1a4 Ha
OIpeIETIEHUE MOJIEKYJIIPHON
(bopMyITbI OPraHUYECKOTO BEIIECTBA

42

Cucremarusanus 1 00001eHne

https://academy-



https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/75957f70-50f4-4910-b706-ac2d1b0f4c26
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7

3HAHUM MO pa3feny
"Yraesogopopr"

content.apkpro.ru/lesson/6¢919641-7956-
4130-blfd-c7¢71db395d7

43

44

45

46

KonTtponbHas pabora o Teme
"Vrnesonopoast"

[IpenenbHBIE OAHOATOMHBIE
CIIMPTHL: TOMOJIOTHYECKHUH PA,
obmas popmyina, cTpoeHHe
MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccuuxanms,
¢du3nveckre CBOMCTBA

XHUMHUYEeCKHE CBOMCTBA MMpCACIbHBIX
OJIHOATOMHBIX CIIMPTOB

CriocoObl nostyyeHust u
IPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

https://academy-
content.apkpro.ru/lesson/5439¢18b-7440-
4b61-bf84-c04fa471694f

https://resh.edu.ru/subject/lesson/4769/

47

[Ipocteie 3¢upbl: HOMEHKIATYypa U
M30MepHs, 0OCOOCHHOCTH
bU3HYECKUX U XUMHUECKUX
CBOWCTB

48

MHOroaroMHbIE CIIUPTHI:
ATUJICHTIIMKOJb U TIUUEPHH, HX
buznyeckue 1 XUMUYECKHe
CBOMCTBA

https://academy-
content.apkpro.ru/lesson/461aa9c8-cOef-
4827-a8e5-d12a0bedc826

49

50

CrniocoOslI nostydeHus u
pUMEHEHHE MHOTOaTOMHBIX
CTIIHPTOB

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyecKkue CBOMCTRA.

https://academy-
content.apkpro.ru/lesson/649883b8-7¢51-
4116-896e-10a2278b08f1



https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://resh.edu.ru/subject/lesson/4769/
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

TokcuaHoCTh (heHoma

https://academy-

51 Xumudeckue cBoicTBa (heHoma content.apkpro.ru/lesson/649883b8-7c51-
4f16-896e-10a2278b08f1
CrniocoOblI noy4eHus u hitps://academy-

52 content.apkpro.ru/lesson/649883b8-7¢5¢-
NPUMEHEHNKE (erona 4f16-896e-10a2278b08f1
[IpakTuueckas padora Ne 2.

53 Pentenune skcriepuMeHTalbHBIX
3anad no teme "CrnupThl ¥ GpeHoss"

54 Cucremaruzanus u 00001eHne
3HAHUU 0 TEME
Anbaeruibl ¥ KeTOHBI: SJIEKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL; https://academy-

55 TOMOJIOTHYECKHUE PSBI, 001Iast content.apkpro.ru/lesson/8664b319-0ba3-
dbopmyra, u3omMepus u 4945-b076-cb7ae5858b90
HOMEHKJIaTypa

56 AHBEGFHHH M KCTOHRI: pUsHHCCKHC https://resh.edu.ru/subject/lesson/4776/
CBOMCTBA; peaKINu MPUCOCTUHEHUS
Peakuuu oxucnenus u

57 KaueCTBEHHbIE PEAKIIUH aJIbJETHI0B
1 KETOHOB

58 CriocoObI TOTyYeHUST aTbACTUIOB U
KETOHOB
OIHOOCHOBHBIE TTPEIENbHBIE https://academy-

59 KapOOHOBBIC KHCIIOTHI, content.apkpro.ru/lesson/b4feaa04-3438-
0COOEHHOCTH CTPOCHMSI UX MOJIEKYJI 4b57-a3ec-ba0ffe63c0d

60 N3omepust 1 HOMEHKIAaTypa

Kap6OHOBLIX KHUCJIOT, UX



https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://resh.edu.ru/subject/lesson/4776/
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

¢du3nveckre CBONCTBA

61

XUMHUYECKUE CBOMCTBA MPEAETbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KHCIIOT

https://academy-
content.apkpro.ru/lesson/9834d408-386d-
444a-8de3-7etba8b98cdb

62

Oco0eHHOCTH CBOICTB MypaBbUHON
KHCIOTEL. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

63

Oco0eHHOCTH CBOCTB:
HEMpPEACIIbHBIX U apOMaTUYECKUX
KapOOHOBBIX, TMKAPOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBureny BbICILIMX
KapOOHOBBIX KUCIIOT

https://academy-

content.apkpro.ru/lesson/71ac43f2-a0d4-
4945-a0eb-1e59c¢d5f4dof

64

65

66

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

CriocoObI nostyueHust u
MPUMEHEHHE KapOOHOBBIX KHUCIIOT
CrnoxHbIe 3()UPHI: TOMOJIOTHYECKUN
psa, obmias popmyna, U30OMepus U
HOMEHKJIaTypa

67

68

69

duznyeckre 1 XUMHUUECKHE
cBoiicTBa 3(hupoB

Pewenne pacy€THbIX 3a1a4: 110
YPaBHEHHIO XUMUYECKON PEaKIINH,
Ha ONpEIEIICHUE MOJIEKYJIIPHOMN
(bOpMYJITBI OPTaHMYECKOTO BEIIECTBA
[IpaxkTuueckas padora Ne 3.
Pemenue skcriepuMeHTAIBHBIX
3agau no teme "Kap6oHoBbIe



https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

KuCIOTHl. CliokHBIE APHUPHI"

70

71

72

73

XKupsr: crpoeHue, pu3nUecKue u
XUMUYECKHUE CBOUCTBA (TUAPOIU3)

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIeprKalINX OCTaTKU
HENpPEeeIbHBIX JKUPHBIX KUCIIOT.
’Kupsl B mpupoje

Mplia Kak COJId BBICILIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
neiicrue. [lonstue o
CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMC)

['enetnyeckas cBs3b
YIIEBOIOPOAOB U
KHCIIOPOJICOAECPHKAIINX
OpPraHUYECKUX BEIECTB

https://resh.edu.ru/subject/lesson/5952/main/

74

Pacuérel no ypaBHEHUsIM
XUMHUYECKHUX PEAKIIUM

75

76

77

78

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

OO01mmas xapakTepucTHKa YTIIeBOI0B
U KJaccu(uKaIus yrieBooB
(MOHO-, TU- ¥ TIOJIMCAXaPUIBI)

Momnocaxapusl: puznyecKue
CBOICTBA M HAXOXKJECHHUE B IPUPOJIE

[IpuMeHeHue K036l €€
3HAUEHUE B JKU3HEIEATEIbHOCTH
OopraHusma

https://academy-
content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

https://resh.edu.ru/subject/lesson/6150/



https://resh.edu.ru/subject/lesson/5952/main/
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/6150/

79

Jucaxapupl: caxapo3a, MajabTo3a 1
nakTo3a. HaxoxaeHue B mpupoJie u
NPUMEHEHHE JIUCaXapH]IOB

https://academy-
content.apkpro.ru/lesson/709ce43a-deb6-
4281-963b-01d2e212d4d0

80

[Tonmucaxapunbl: ctpoeHue
MaKpOMOJIEKY, (PU3NIECKHE U
XUMHNYCCKUC CBOﬁCTBa, MMPUMCHCHUC

https://academy-
content.apkpro.ru/lesson/690fbb76-f94a-
4177-bbbe-3d3ae748{716

81

82

83

84

85

86

ITonsitre 00 HNCKYCCTBCHHBIX
BOJIOKHax

Pemenue PaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJU BbIXOdad
MMPpOAYKTA pCaKIUU OT
TCOPECTUYCCKH BO3MOKHOI'O

Cucremarusanusg U 00001IeHne
3HaHUH 10 pa3zeny

KonrponbHas pabora no reme
"Kucnopoacoaepxaniue
OpraHUYecKHue coequHeHns"
AMUHBL: K1accUpUKaIMs, CTPOCHUE
MoJieKyJ1, oOmias popmyia,
M30MEPHUsI, HOMEHKJIATypa U
¢du3nueckre CBOUCTBA

XUMHYECKHE CBOMCTBA
anmudaTUIecKux aMHHOB

https://academy-
content.apkpro.ru/lesson/5a9¢e4cc3-f4e9-
4b8f-a40f-c9fe7c9c4bi8

https://academy-
content.apkpro.ru/lesson/0c608a59-4¢69-
4481-839¢-92051201b73¢

87

88

AHUWJINH: CTPOCHUE aHUIINHA,
0COOEHHOCTH XUMHUYECKHX CBOMCTB
aHMIIMHA

CriocoObI nostyueHust u
NpUMEHEHHE ami(paTHISCKUX



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

aAMHHOB

89

90

91

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
u30Mepusi, (HPU3NYecKre CBOMCTRA.
OtnenbHBIC MPEACTABUTEIH Ol
aMHHOKUCIIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCIIOT, NX OMOJIOTHYECKOE
3HAUYCHUE aMUHOKUCIOT. CHHTE3 U
THIPOIIU3 TICTITHIOB

benku kak npupoiHbIe MOIUMEPBI;
CTPYKTYpBI O€JIKOB

https://academy-
content.apkpro.ru/lesson/c2{213d7-43d1-
4873-ace0-78eca6009628

https://academy-
content.apkpro.ru/lesson/45b81dac-acba-
440e-99¢3-14¢3ba78050a

92

93

94

XuMnyeckue cBOHCTBa OEJIKOB

A3zoTcoaepikaime
FeTEPOLUKINYECKUE COCTUHEHHUS.
HyxkienHoBbIE KHUCTTOTBI: COCTaB,
CTpOeHHE U OHoJoTHYECcKas poJib

[IpakTuueckas padbora Ne 4.
Pemienne skcnepruMeHTaIbHBIX
3a/1a4 1o teme "A3oTcoaepkaiue
OpraHUYecKHe coequHEeHus"

https://resh.edu.ru/subject/lesson/6296/main/

95

[IpakTuueckas pabora Ne 5.
Pemenne skcnepruMeHTATBHBIX
3aj1a4 o teme "Pacno3HaBanue
OpTraHUYECKUX COCTUHEHUM"

96

97

HtoroBast KoHTpoJIbHAs paboTa

PaGora Hag ommoOkamu.
OCHOBHBIE TTOHATUSA XUMUU

BBICOKOMOIJICKYJIAPHBIX COEIUHEHUI

https://academy-
content.apkpro.ru/lesson/1600e4a4-d259-
4ba9-9632-994faedce366



https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://resh.edu.ru/subject/lesson/6296/main/
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

N MCTOAbBI UX CUHTC3a —
MmoJIMMEpHU3aluAa 1
INOJIMKOHACHCAIUA

98

99

100

ILmactmaccel. YTunuzanus u
nepepaboTKa MIacTuka

DJ1acTOMEpbI: HATYpalIbHbBIN
CUHTETHUYECKUE KayuyKu. Pe3una

Bonokna: HAaTYpaJIbHBIC,
HCKYCCTBCHHBIC, CHHTCTUYICCKHC.
HOJ'II/IMepLI CIICHHUaJIbHOI'O
Ha3Ha4YCHUA

https://resh.edu.ru/subject/lesson/6095/main/

101

[IpakTuueckas padora Ne 6.
Pemrenne skcniepruMeHTAIBHBIX
3a1a4 o teme ""Pacrno3naBanue
IUIACTMAacC 1 BOJOKOH"

102

O00011eHNEe U CUCTEMATU3ALIS
M3Y4YEHHOT0 MaTepuaa 1o TeMe
"BBICOKOMOJIEKYIISIPHbIE
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://resh.edu.ru/subject/lesson/6095/main/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JIeKTPOHHBbIE HU(POBBIE 00pa3oBaTeIbHbIE
pecypchbl

AtoMm. CocTaB aTOMHBIX sJIEp.
XHUMHYECKHUH DJIEMEHT.
M3oTomsr

Knaccudukanus XuMHUECKUX
3JIEMEHTOB (s-, p-, d-, f-
3JIEMEHTBI)

PacnpeﬂeneHI/Ie QJICKTPOHOB I1O
AaTOMHBIM Op6I/ITaJ'I$IM

https://academy-content.apkpro.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a451a
https://resh.edu.ru/subject/lesson/6479/

DNeKTPOHHBIE KOH(PHUTYpaIuu
aTOMOB JJIEMEHTOB B OCHOBHOM
1 BO30YKAEHHOM COCTOSIHUU

DneKTpOHHBIE KOH(UTYpalUH
WOHOB.
DNeKTPOOTPULIATETLHOCTh

[Iepuoanueckuii 3aKOH U
[Iepuonnueckas cucrema
XUMHUYECKUX d1eMeHToB /I, M.
MenpeneeBa, CBSI3b C
COBPEMEHHOU Teopuen
CTPOEHUS AaTOMOB

https://academy-content.apkpro.ru/lesson/e7d48881-
055d-49da-a49¢-7375¢3d033e9

3aKOHOMEPHOCTU U3MEHEHUS
CBOMCTB XMMHYCCKUX
3JIEMEHTOB M 00pa3yeMbIX UMHU



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://resh.edu.ru/subject/lesson/6479/
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9

MPOCTHIX U CJIOKHBIX BELIECTB
0 TpyIIaMm U rnepruojaam

10

11

12

13

14

Cucremaruzanuys u 00001IeHue
3HAHUH 10 TEME

Bunn xuMuueckou CBA3H.
MexaHu3mbl 00pa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonoponnas cBs3e.
MexMouneKyIsspHbIe
B3aHUMOJICHCTBHUS

CTpOGHI/Ie QJICKTPOHHBIX
000JI0UEK aTOMOB, KBAHTOBBIC
qucia

BaneHnTHOCTh 1 BaJleHTHBIE
BO3MOKHOCTH aTOMOB. CBSI3b
3JIEKTPOHHON CTPYKTYpPBI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOEHUEM

Hpe,[[CTaBJ'IeHI/IH 0
KOMIIJICKCHBIX COCOIMHCHUAX
COCTaB U HOMCHKJIATYpa

BemecTsa MoJIeKyIIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
THIIBI KPUCTAIUTUYECKUX
PEILIETOK ¥ CBOMCTBA BEILIECTB

[TonsTHE O AMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJIJIOUTHBIX pPacTBOpax

https://academy-content.apkpro.ru/lesson/2859ec02-
8ecd-4¢d8-8531-edad962608fb

https://resh.edu.ru/subject/lesson/6332/

https://academy-content.apkpro.ru/lesson/12bfc348-
007f-4796-bcda-180fc6b720fe https://academy-
content.apkpro.ru/lesson/a9¢c9a61e-¢387-4ffe
https://resh.edu.ru/subject/lesson/5581/-betb-
aca9c¢7241b21

https://academy-content.apkpro.ru/lesson/8ae38be6-
e061-4fae-9729-699031091968
https://resh.edu.ru/subject/lesson/4939/



https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://academy-content.apkpro.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb
https://resh.edu.ru/subject/lesson/6332/
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/12bfc348-007f-4796-bcda-180fc6b720fe
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe
https://academy-content.apkpro.ru/lesson/a9c9a61e-e387-4ffe
https://resh.edu.ru/subject/lesson/5581/-bcfb-aca9c7241b21
https://resh.edu.ru/subject/lesson/5581/-bcfb-aca9c7241b21
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://resh.edu.ru/subject/lesson/4939/

15

16

HcrrHHbIE paCTBOPSI:
HACBILCHHBIE U
HEHaCBILCHHBIE,
pPacTBOPUMOCTb.
Kpucrannoruaparsl

CriocoObI BBIpaXKeHUs
KOHIICHTPAIIUK PaCTBOPOB

17

Pemrenue 3agau ¢
HUCIIOJIL30BAaHUEM ITOHATUN
""MaccoBast 107151 paCTBOPEHHOTO

nn

BCIICCTBA , MOJIApHAsA

KOHIIeHTpauus"

18

19

20

21

Knaccudukanus u
HOMEHKJIATypa HEOPTraHUYECKHIX
BEILIECTB

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

KonTponbHas paboTa mo Temam
"CrpoeHue aToma.
[Iepuoanueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menpeneesa", "Ctpoenue
BemecTBa. MHOTooOpasue
BelecTs"

Krnaccudukanus XuMruueckux
peaKkuuii B HEOPraHUYECKOU U
OpTraHUYECKON XMMHUH. 3aKOH
COXpaHEHHUs MacChl BEIIECTB;

https://academy-content.apkpro.ru/lesson/5e33bc30-
805d-41fe-bf72-860434145157

https://academy-content.apkpro.ru/lesson/75637222-
d397-4bla-810a-
cc7bca9e8alchttps://resh.edu.ru/subject/lesson/4938/



https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0chttps:/resh.edu.ru/subject/lesson/4938/
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0chttps:/resh.edu.ru/subject/lesson/4938/
https://academy-content.apkpro.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0chttps:/resh.edu.ru/subject/lesson/4938/

3aKOH COXPaHEHUs U
MIpEeBpALICHHS SHEPTUU TIPU
XUMHYECKHUX PEaKIIHIX

22

TemnoBbie 3¢ hexThI
XUMHUYECKUX PEAKLUN.
Tepmoxumuyeckre ypaBHECHHS

23

24

25

Brruuciienus mo ypaBHEHUSIM
XMMHYECKUX PEAKIUU U
TEPMOXUMHUYECKUM YPABHECHHUSIM

CKOpOCTh XMMUYECKOMN
peaxiuu, e€ 3aBUCUMOCTh OT
pasnuuHbiX (haktopos. Katanus
Y KaTaJIu3aTOPbI

['oMorenHsbie U reTeporeHHbIC
peakuuu

https://academy-content.apkpro.ru/lesson/fOcb5def-
307e-4575-89d0-86041b603655

26

[IpakTnueckas padora Ne 1 o
teMe "BnusHue pa3nuyHbIxX
(akTOpPOB HA CKOPOCTh
XUMHUYECKON peakuun"

27

ObpaTtumble U HEOOpaTUMBbIE
peakunn. XuMHUIECKOe
paBHOBECHE

https://academy-content.apkpro.ru/lesson/Oe41e568-
0a2b-4605-bb92-35d1ab69{9ba

28

29

IIpakTuyeckas padora Ne 2 o
TeMe "BiusHHME pa3InyHbIX
(hakTOpPOB HA TIOJIOKEHHUE
XUMHYECKOTO paBHOBECUS"

3J'ICKTpOJII/ITI/I‘-ICCKaSI
JUucconuanus. CunbHbIC B

https://academy-content.apkpro.ru/lesson/237cdb54-
2787-4817-8330-6€027b075645



https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645
https://academy-content.apkpro.ru/lesson/237cdb54-2787-4817-8330-6e027b075645

ciabbie eKTponuThl. CTerneHb
JMCCOIUALINH

HNonHoe npousseneHue BOBL.
Cpena BOJHBIX pacTBOPOB.

30 Bonopoansrii nokasarens (pH)
pactBopa
r . https://academy-content.apkpro.ru/lesson/847d1752-
unposnns coneu. Peakunu,
31 HpOTEKAOMIE B PACTBOPAX 151b-4501-8390-f2964916c913 https://academy-
content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-
3JIEKTPOJIUTOB £1b862636fTc
[IpakTrueckas padora Ne 3 o
32 Teme "XUMHUUYECKHE PEeaKIuU B
pacTBopax 3JIEKTPOJIUTOB"
OKHCIUTEIBHO-
1 BOCCTAHOBHUTEJILHBIE PEAKIIUH. https://academy-content.apkpro.ru/lesson/8f219cef-
Baxwneiinine oKUCINTEIN U 7a8a-44d5-b58a-b3d1b2eeb237
BOCCTaHOBHUTEIHU
34 MeTo/1 37EKTPOHHOTO
(2MEeKTOHHO-MOHHOTO) OanaHca
ICKTPOIH3 PACTEOPOB H https://academy-content.apkpro.ru/lesson/32eSedc9-
35 cb82-4f4a-ad5e-4f56bc7el4ed
PacIlIaBoB BCIICCTB https://resh.edu.ru/subject/lesson/3523/
36 Pemrenne 3amad pa3nu4HbIX
THUIIOB
37 Pemrenne 3amad pa3nu4HbIX
THUITIOB
Cucremaru3anus U 0000IICHIE
N https://academy-content.apkpro.ru/lesson/9adf8229-
38 3HaHUM 1Mo Teme "XuMHu4yecKue

peakuun"

876b-4907-868e-1d43bf90855¢



https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/847d1752-151b-4501-8390-f29649f6c913
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/e2b3e2ce-c781-40be-bb00-fab862636f7e
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://academy-content.apkpro.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed
https://resh.edu.ru/subject/lesson/3523/
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c
https://academy-content.apkpro.ru/lesson/9adf8229-876b-4907-868e-1d43bf90855c

39

KonrponsHas pabora o Teme
"Xumuueckue peakiuu"

40

IlonoxeHre HEMETAIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToR /1. M.
MenpeneeBa 1 0COOCHHOCTH
CTPOCHHUS KX aTOMOB.
dusnueckue cBoicTBa
HEMETAJIJIOB

https://academy-content.apkpro.ru/lesson/2390b&83e-
a935-4¢96-bd3a-25£26d9¢1139

41

Annotponusi HeMETauIoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)

https://academy-content.apkpro.ru/lesson/cfb70c37-
2784-4¢66-be05-b0966dffb673

42

43

44

45

46

Bonopon: nonyuenue,
¢bu3nvecKre 1 XUMHUECKUE
cBoucTBa. ['mapuael

I"anoreHsl: HaX0X/IEHHE B
IpUPOJIE, CIOCOOBI MOTYUYEHUH,
(1)H31/I‘-I€CKI/I€ U XUMHNYECKHEC
CBOMCTBA

l'anorenoBonopoasl.
Baxneiimue
KHMCJIOPOJICOAEpIKALIUE
COEIMHEHMS TAJIOTEHOB
JlaGopaTopHsble u
MPOMBIIIJICHHBIE CITOCOOBI
MIOJIyYEHUS TAJIOT€HOB.
[IpuMeHeHne rajnoreHoB 1 ux
COETUHEHUN

[TpakTuyeckas pabora Ne 4.



https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673
https://academy-content.apkpro.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673

Pemenne skciepuMEeHTAIBHBIX
3agad4 no reme "l"anorednr"”

47

Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIE CITOCOOBI
NOJy4YeHus1, PU3NIECKUE U
XUMHUECKHe cBoiicTBa. O30H.
[Tpumenenue Kucmopoaa u
030Ha

48

49

50

OKcHIbl ¥ IEPOKCHIBI

Pemenue 3agayu pazinuHbIx
THIIOB

Cepa: Hax0XJI€HUE B MPUPOJIE,
CHOCOOBI MOTYYEeHHUS,
¢buznyecKkrue 1 XUMUYECKHe
CBOMCTBA

https://academy-content.apkpro.ru/lesson/aled8cOe-
7cld-4ed6-8fe0-5185¢cc132628

51

CepoBonoponi, Cyabpuabl

52

53

54

Kucnopoaconepxarue
COEIMHEHUS CEPBI.
Oco0eHHOCTH CBOMCTB CepHOM
KHCJIOTBI

ITpakTuyeckas pabora Ne 5.
Pemienue skcrepuMeHTaIbHBIX
3amad o Teme "Cepa u eé
coenuuenus"

A30T: HaXOXJICHHE B IIPUPOJIE,
COCOOBI OTYYEHUS,
bu3MUecKre 1 XUMUYECKHE
CBOMCTBAa. AMMHAK, HUTPH/IBI

https://resh.edu.ru/subject/lesson/5913/



https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://academy-content.apkpro.ru/lesson/a1ed8c0e-7c1d-4ed6-8fe0-5185cc132628
https://resh.edu.ru/subject/lesson/5913/

55

Kucnopoaconep:xarue
COEIMHEHMS a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://resh.edu.ru/subject/lesson/5913/

56

IIpuMeHeHue a301a U ero
coeIMHEHUI. A30THBIE
ynoOpeHus

57

docdop: HAXOKICHHE B
MIPUPO/JIE, CIOCOOBI MOTYYEHUS,
(1)I/I3I/I‘I€CKI/IG U XUMHUYCCKHUC
cBoricTBa. @ochuast u hochun

58

59

60

61

62

Oxcunsl hocdopa,
dbocdopcoaeprame KUCIOTH.
Comu pochopHOI KUCITIOTHI

[Tpumenenue dhocdopa u ero
coeauHenuil. @ocpopHbie
ynoopeHus

ITpakTruueckas padora Ne 6.
Pemenne skcriepuMeHTaTbHBIX
3anad 1o reme "A3ot u dpocdop
U UX COeqUHEHU"

VYraepoa: HaXOXJIEHHE B
MIPUPOJIC, ATIOTPOIIHBIE
Moaudukanum; GU3ndecKue u
XHMHYECKHE CBOICTBA,
MIPUMEHEHUE

Oxcun yranepona(Il), oxcun
yraepoaa(IV), yronenas
KHCJI0Ta U €€ COJIU



https://resh.edu.ru/subject/lesson/5913/

63

Pewrenne 3anau pa3ian4HbIX
TUIIOB

64

KpemHuuii: HaxoxaeHUE B
PUPO/JIE, CIIOCOOBI MOTYUYEHUS,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

65

66

67

Oxkcun kpemaus(IV),
KpEeMHUEBasi KUCIIOTa,
CYJTHKATBI

[IpuMeHeHne KpEeMHHS U €T0
coenuHennii. CTEKII0, ero
MOJIy4eHHUe, BUIBI CTEKIIa

Pemenue 3amau Pa3JINIHbIX
THUIIOB

68

69

70

Cucrematuzanusa 1 0000IIeHne
3HaHu# 1o teme "Hemeramnber"

KontponbHas pabora no Teme
"HemeTtasr"

AHanu3 pe3yabTaToB
KOHTPOJILHOM paboTHhl,
KOPPEKIHs OIUO0K

71

[Tonoxxenne MeTaJIOB B
[Tepuonnueckoit cucreme
XUMHUYECKUX IJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
ANEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB

72

OO6mume guznueckre CBOMCTBA

https://academy-content.apkpro.ru/lesson/a0d5bd16-



https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862

MetaiuioB. [Ipumenenue
METAJIJIOB B OBITY M TEXHUKE

683e-4ale-8073-70c604€9c862

73

Cnnasel MetaiioB. Koppo3zus
METaIoB

https://academy-content.apkpro.ru/lesson/8f219
https://resh.edu.ru/subject/lesson/4961/cef-7a8a-
44d5-b58a-b3d1b2eeb2
https://resh.edu.ru/subject/lesson/3479/37

74

75

Pemenne 3aJlaq pa3JINYHbIX
THUIIOB

DNEeKTPOXUMUYECKUN P

HarnpspbKkeHui MetauioB. O0mue
CHOCOOBI OTYyYEHUS] METAIUIOB

https://resh.edu.ru/subject/lesson/3493/

76

77

OOm1ast xapaKTepUCTHKA
MeTauI0B [A-rpyIisl
Ileproguyeckoi cCUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Harpuii u xanuii: mony4yeHnue,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BELIECTB U UX
COCIMHEHUN

OO01mas xapakTepucThKa
MeTaios [IA-rpynmel
[Tepuonuueckoit CUCTEMBI
XUMHUYECKUX IJIEMEHTOB.
Marnawnit 1 KaJIbITHN:
noJiyuyeHue, pu3ndeckue u
XUMHUYECKHUE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB
U UX COCIUHEHUI

https://resh.edu.ru/subject/lesson/5814/

https://resh.edu.ru/subject/lesson/5814/



https://academy-content.apkpro.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://academy-content.apkpro.ru/lesson/8f219
https://resh.edu.ru/subject/lesson/4961/cef-7a8a-44d5-b58a-b3d1b2eeb2
https://resh.edu.ru/subject/lesson/4961/cef-7a8a-44d5-b58a-b3d1b2eeb2
https://resh.edu.ru/subject/lesson/3479/37
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/

78

JKéctkocTh BOIBI U CIIOCOOEI €8
yCTpaHEeHUs

79

80

81

AJIOMUHUI: IOJTyYEHHE,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHUE

AMdoTepHbIE CBOMCTBA OKCHIA
Y TUJIPOKCH/JIA ATFOMHUHUSI,
TUAPOKCOKOMILIEKCHI
AITIOMUHHUS, UX TPUMECHEHUE

Pemenue 3amau Pa3INIHbIX
THUIIOB

82

[IpaxTuueckas padora Ne 7.
Pemienue skcrepuMeHTaIbHBIX
3a7ad4 1o teme "MeTaiibl
IJIaBHBIX MOArpynmn"

83

OO6m1ast XxapakTepucTruKa
METAJIJIOB MOOOYHBIX MOATPYIIIT
(Bb-rpynm) Ilepuoanueckoii
CHCTEMbl XUMUYECKHUX
3JIEMEHTOB

https://resh.edu.ru/subject/lesson/3534/

84

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XpOMa U €ro
COCIMHEHU, UX IPUMEHEHUE

85

86

Baxneimue coeTmHeHNs
Maprania. [lepmanranar kanus,
€ro OKHCIUTEIbLHBIC CBOMCTBA
du3znuecknue U XUMHUUECKIE
CBOMCTBaA KeJie3a U €To

https://resh.edu.ru/subject/lesson/3514/



https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3514/

coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

87

88

89

90

duznueckue 1 XUMUYECKHE
CBOMCTBA MEJU U €é
COCJIMHEHUH, UX TPUMEHEHUE

dusznyeckne ¥ XUMHUUECKHE
CBOMCTBa OUHKa U €10
COGI[I/IHGHI/If/'I, HUX IPUMCHCHUC.
FI/I)IPOKCOKOMHJICKCI)I OUHKa

[IpakTuueckas padora Ne 8.
Pemenne skcriepuMeHTaNbHBIX
3a7ad4 1o teme "MeTaiibl
moOOYHBIX oArpym"

Pemenue 3amau Pa3IMIHbIX
THUIIOB

91

O0001IeHrEe U CUCTEMAaTH3AIHS
M3YYCHHOTO MaTepuaa 1o TeMe
"Mertamuipr"

92
93

WroroBas koHTpoJsibHas paboTa

Pabora Hag ommoOkaMu

94

Ponb xumun B obecrieueHUn
YCTOMYHMBOTO pa3BUTHUSA
yenoseuecTBa. [lonsaTne o
Hay4HBbIX METOJAX
HCCIIE0BAHMS BELIECTB

95

Hayunsle mpuHIUIIBL
OpraHU3ali XUMHYECKOTO
IIPOU3BOJICTBA.

https://academy-content.apkpro.ru/lesson/f5999557-
18c8-4853-83a0-588b1830407a



https://academy-content.apkpro.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a
https://academy-content.apkpro.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a

[TpomblnIeHHBIE CITOCOOBI
HOJTYYCHUSI BKHEHIIINX
BEI[ECTB

96

XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollel Cpeibl U €ro
IIOCJIEICTBUS

https://resh.edu.ru/subject/lesson/3504/

97

98

XuUMHMs 1 3J0pOBbE YEI0BEKA.
JlekapcTBeHHBIE CpencTBa

Xumus mumy. Poabs XxumMuu B

o0ecIieueHnu MUILEBOU
0€30I1aCHOCTH

https://resh.edu.ru/subject/lesson/5452/main/

99

KocmeTnueckue u
naphroMepHBIC CPEICTBA.
BriToBasg xumug

100

XHMHS B CTPOUTEIBCTBE.
Baxneiimme cTpouTeNbHbIE U
KOHCTPYKILIMOHHBIE MaTePHAIIbI

https://academy-content.apkpro.ru/lesson/acd826ct-
ba2d-49db-b216-ef7¢c26a84728

101

102

XUMHSA B CEITLCKOM XO3SICTBE.
Opranuveckrie 1 MUHEPATHHBIC
yaoOpeHust

CucremMatu3anuys 1 00001IeH1E
3HAHUH T10 TeMe

https://academy-content.apkpro.ru/lesson/acd826ct-
ba2d-49db-b216-ef7¢c26a84728

https://academy-content.apkpro.ru/lesson/b8e¢4d657-
2cc7-4860-8583-9f76edc8as59f

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102



https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/5452/main/
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://academy-content.apkpro.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 xknacc/ [Tyzakos C.A., Mamauna H.B., ITonkos B.A., AkiinonepHoe
obmectBo «M3aatenbeTBo «IIpocBemmenner»
* Xumus, 11 xkmacc/ ITy3akos C.A., Mamauna H.B., [TonikoB B.A., AkiinonepHoe

obmectBo «M3naTenscTBO «IIpocBeienne»

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

N.B. bapeimosa Xumus 10-11 knacceel. YrinyO6néunsiii ypoBeHnb. Paboune
nporpaMmmsl npeaMetHas auHust yaeonuko C.A. ITy3zakosa, H.B. Mamnuno#,
B.A. Ilonkosa. M3narensctBo: "l[IpocBemenue”

C.A. Ily3akos, B.A. ITonkoB CO0pHUK 337a4 U ynpakHeHuuno xumuu 10-11

KJ1acc yriayOjeHHbIN ypoBeHb. M3aatensctBo: "[IpocBemnienne”

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
Poccuiickas 351eKTpOHHAs IIKOJIA.

bu6moreka IJOK.






