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HOACHUTEJDBHAA 3AIINCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpeJHEro 001ero 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
oopazoBanusi(POIl COO), npencrapieHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpernogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
denepauuy, peaqu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKeHU «CTpaTeruu pa3BUTHA BoOCHUTaHHs B Poccuiickoit
Odeneparuu Ha niepuoy 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMmusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIu(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MPU3BAaHO oOOecmeunuTh 00IEe00pa3oBaTENbHYI0 |
OOIIEKYIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJBI, HEOOXOAUMYIO IS
aZanTaldyd UX K ObICTPO MEHSIONIUMCS YCJIOBUSIM KHU3HHU B COIUYME, a TAKXKE IS
IPOJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodecCHoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISICTCS] OJTHOM M3 NPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3HA4€HUE MOpeaMeTa «XHUMHS» IMOIy4aeT
NOoApOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nonoxkeausimu ®I'OC COO o B3aMMOOOYCIIOBIICHHOCTH IIeJieHd, coaep:KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIIMH:

e HH(QOPMALMOHHO-METOJAUYECKAsA,  peanu3auus  KOTOpoll  oOecreyuBaer
MOJIy4YeHHE TMPEJCTABICHUS O LEJIX, COJEp)KaHUM, OOIIeH CTpaTeruu
OoOy4eHHMs, BOCIIUTAHUSA U Pa3BUTHUS OOYUYaIOIIMXCS CPEICTBAMH IpPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3alMOHHO-TUIAHUPYIOIIAsi, KOTOpas MpeayCMaTpHUBAET OIpPEIAECICHUE:
MPUHIIUAIIOB CTPYKTYPUPOBAHUSI U TIOCJIEAOBATEIBHOCTH H3Yy4YeHUs y4eOHOTO
MaTepualia, KOJUYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXOI0B
K (opMupoBaHHIO COIEPKATEIBHOW OCHOBBI  KOHTPOJS M  OIICHKH
o0pa30BaTeNbHBIX JOCTIKCHMM OOYy4alolmMXcsi B  paMKax HUTOTOBOM
aTTectanuu B hopMe €UHOTO roCyIapCTBEHHOTO AK3aMEHa 10 XUMHUH.

[Iporpamma ajist yriryOJa€HHOTO U3yYEHUSI XUMUU:

e YCTAHABJIMBACT WHBAPUAHTHOE IMPEAMETHOE COJAEp)KaHUe, 00s3aTeNbHOE IS
U3Y4YCHUS B paMKaX OTACIbHBIX Tpoduiieii, MpeaycMaTpruBaeT pacipeiesieHue u



CTPYKTYPUPOBaHME €ro MO KjaccaMmM, OCHOBHBIM  COZAEp>KaTeIbHbIM
JUHUSM/pasziesiaM Kypca;

e JaéT MpPUMEpPHOE pacHpenesieHue Y4eOHOro BpPEMEHH, PEKOMEHIIYEMOTO st
U3YYEHUS OTIEIBHBIX TEM;

e TIpelJaraeT MpPUMEPHYIO MOCIIEeI0BATEIbHOCTh U3yUEHHUS YUeOHOTO MaTepuana C
y4€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX M MEXKIPEAMETHBIX
CBSI3EH;

e JA€T METOAMYECKYI0 MHTEPHPETALHIO LEeNed M 3aJad U3y4YeHHUs IMpeaMeTa Ha
yIrayON€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  obmero  oOpa3oBaHHUA,  COAEPKATEIbHOM  XapaKTEPUCTUKH
IUIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
cpenHero  obmero  oOpa3oBaHHUA  (JIMYHOCTHBIX,  METalpEeIMETHBIX,
NPEIMETHBIX), @ TAK)KE€ C YYETOM OCHOBHBIX BHJIOB YUYEOHO-ITIO3HABATEIBHBIX
NEeUCTBUN 00y4aroIIerocs o OCBOCHUIO COJIEpKaHUSI peIMeETa.

[To BceM Ha3BaHHBIM MO3ULMAM B IMPOrpaMMe MO XUMHUHU NPEAyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpa3oBaHMs. 3a TpeleNaMHd YCTAaHOBJICHHOW MPOrpaMMOil 1O  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuMHS» OCTAaETCS BO3MOXXHOCTh BbIOOpa €ro BapUAaTUBHOW COCTABIISIIOLIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUHM C HAINPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIUpOBaHHOTO OOYyYEeHUsI Ha YpPOBHE CpEIHEro O0O0IIero oOpa3oBaHUS
XUMHSL Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
IIPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TalOM  IOJIYYEHUS  XUMHYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEr0 MPOPECCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wM3yueHHE TMpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHEe TEOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIUXCs, BEIOPABIIUX OMPENeIEHHBIN MPOohUiTh
oOy4eHHMsI, B TOM YHUCJIE C MEPCIEKTUBOM MOCIEIYIONIEr0 MOJIYYeHUs] XUMUYECKOTO
oOpa3oBaHus B OpraHu3aiusix npodeccuoHabHOro oopa3zoBanus. Hapsay ¢ aTum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOll 00pa30BaTEIBPHOM IMPOTPaMMBI  CPEAHEro 0O0Iero oOpa30BaHHS
U3ydeHue rmnpeamera «XUMHUS» OPUEHTUPOBAHO TaKKe Ha pelIeHue 3aaad
BOCIIUTAHUSI U COLIMAJILHOTO Pa3BUTHsI OOYyYarolUXcs, HA (OPMUPOBAHUE Y HUX
OOLIEMHTEIIEKTYaJbHbIX YMEHHUM, YMEHUI pallMOHANU3alUU y4eOHOTO Tpyla U



OO0OOIIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIOIIMX  MEXKIUCUUIIIMHAPHBIH,
HAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4YEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COJAEp>KaHUA STUX KYypCOB B MpPOrpaMMe MO XUMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEHN U3YUYEHHUSI IPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMM U
YMEHUHM, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO M3YYEHHS MpeaMeTa. JTa CUCTEeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE M3y4eHMs MpeaMera oOecreuyeHa
BO3MOXXKHOCTh 3HAUUTEJIBHOIO YBEIMYEHUS O0bEMa 3HAHUW O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHUN O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUsSI PEAKUUH, paCCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KUHETHKHU
U TepMoauHamMuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSACHSAETCS ¢ TOYKH 3PEHUS IHEPreTUYECKUX U3MEHEHUN NIpHU €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpOBaHMEM  TpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHU PEAKIIMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COACpPNKAHHE KypCOB XHUMHUU
yIIyOIEHHOTO YPOBHS M3YYEHHUS JUIsl KJIACCOB ONPEAENEHHOr0 Mpoduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOumed cucreme
MPEIMETHBIX 3HAHWI) OKa3bIBAIOT BIMSIHHE CMEKHbBIE NIpeIMeThl. Tak, Hanmpumep,
B COJCpP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro mpoduiis 0oJbIIoe
3HaueHHUEe OYIyT MMETh AJIEMEHTHhI y4eOHOro mMarepuayia mo oomei xumuu. [lpu
U3y4YEeHUU TMpeMeTa B JaHHOM CIllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METO/IOB MO3HAHMS, OOUIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHAss Teopusi (MOJEKYJspHas Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS
MacChl W HHEPruu, 3aKOHBI TEPMOAMHAMHUKH, BJIEKTPOJIM3a, MPEJICTABICHUS O
CTPOEHUU BELIECTB U APYTOE.



B TO X%e BpemMs B coAepXaHUM TMpeaMeTa il KJIacCOB XHUMHUKO-
ounosioruyeckoro mpoduiist 00BN yACIBHBIN Bec OyJeT UMETh OpraHudeckKas
xuMusg. B 3TOM ciaydae mpenocTaBisSieTCs  BO3MOXKHOCTh — JJIsi  Ooliee
OOCTOSITETPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3alii  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOJAT, K NpUMEPYy, TaKue
CTPYKTYpHBIC KOMIIOHEHTBI, KaK JIMIUJIbI, OCJIKH, YIJICBOJABI, HYKJICHHOBBHIC
KUCJIOTBI M apyrue. IIpyu 3TOM 3HaHUA O COCTaBE M CBOMCTBAX IPEICTABUTEINICH
OCHOBHBIX KJIACCOB OPraHMYECKHX BEHIECTB CIY>KaT OCHOBOW ISl W3Y4YCHUS
CYITHOCTH TPOIeCcCOB (POTOCUHTE3A, IBIXaHMUSI, TUIIEBAPEHUSI.

B murane ¢GopmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHSI
0OIIIeHaYyYHBIX METO/I0B TTO3HAHMS U OIbITa MPAKTUUYECKOTO MPUMEHEHHU ST HAYIHBIX
3HaHUU M3ydeHHE MpeaMera «XUMHsS» Ha YriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpEeJAMETaMU, BXOISAIIMMH B COCTaB
npeaMeTHbIX obnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
nHpopMaTrKa» U «PyCCKHI S3BIK M INTEPATYPay.

[Ipn wm3ydyeHum ydeOHOro mpeameTa «XUMHS» Ha YriayOJEHHOM YpOBHE
TaKke, KaK Ha ypOBHE OCHOBHOTO U CpeAHero ooIero oopasoBanus (Ha 6a30BOM
YpOBHE), 3a7a4yeil MEPBOCTENEHHON 3HAYUMOCTH SBISETCA (DOPMUPOBAHKE OCHOB
HAayKM XUMHUHU Kak oOOJIACTM COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOU
JIESITEIIbHOCTH YEJIOBEKA M OJHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. Pemenue
ATOM 3aJauM Ha YrIyOJIEHHOM YPOBHE H3YUCHHS IMpeaMeTa Mpearnojaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (QopMuUpOBaHHE MPEACTABICHUN: O MaTepUAIbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHHU TPUPOABI, O MECTE€ XHWMHUHU B
CHUCTEME €CTECTBEHHBIX HayK U €€ Beayllel poyik B 00eCIIeYCHUN YCTONIMBOTO
pa3BUTHSL  YEJOBEYECTBA: B pelmleHHMH  mpo0ieM  DKOJOTHYECKOM,
HSHEPreTUYECKON U MUILEBOM OE30MaCHOCTH, B Pa3BUTUH MEAUIIMHBI, CO3/IaHUU
HOBBIX MaTepuajioB, HOBBIX HCTOYHHUKOB DJHEPruu, B 00ECICUCHUH
PalMOHAJIBHOTO TPHPOJIOTIOIB30BaHMs, B (OPMHUPOBAHUM MHPOBO33PCHHS H
oOmel KyJabTypbl UeEJOBEKa, a TaKKe JKOJOTHYECKH OO0OCHOBAaHHOIO
OTHOIIICHUS K CBOEMY 3I0POBBIO U IPUPOTHOU CPETIE;

e OCBOCHHE CHCTEMBI 3HAHUM, JEKaAIIUX B OCHOBE XMMHYECKOM COCTaBJISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUpa: PyHIAAMEHTAJIbHBIX MMOHATHHI, 3aKOHOB
W TEOPUHW XHMHUHM, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA Ha
pPa3HbIX YPOBHSAX — ATOMHOM, MOHHO-MOJEKYJIIPHOM, HAJIMOJIEKYJISPHOM, O
TEPMOJMHAMUYECKMX W KUHETHYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS
XAMHUYECKUX PEaKIui, 0 XMMAYECKOM PaBHOBECUH, PACTBOPAX U JUCTIEPCHBIX
cucremax, 00 o0IMX HAyYHBIX TPUHIIMIIAX XUMAUYECKOTO TTPOU3BO/ICTBA;



e (opmupoBanue y 00y4aroumxcsi 0CO3HaHHOTO MOHUMAaHUSI BOCTPEOOBAHHOCTHU
CUCTEMHBIX XUMUYECKUX 3HAHUH ISl OOBSICHEHMSI KIIFOUEBBIX U U TpodiieM
COBPEMEHHOW XUMHUHU, JUIsI OOBSCHEHHUS U TPOTHO3UPOBAHUS SIBICHUM,
MMEIOIIUX E€CTECTBEHHO-HAYUHYIO MPUPOJY; TPAMOTHOTO PEIICHUs MpPoOJieM,
CBSI3aHHBIX C XHUMHEH, MPOTHO3UPOBAHHUSA, aHAIM3a M OIEHKU C TMO3UIUN
HKOJIOTHYECKON 0€30MacHOCTU TOCIEACTBUNA OBITOBOM M MPOU3BOJCTBEHHOMN
NESATEIbHOCTH YEJIOBEKa, CBSA3aHHOM C XUMHYECKUM IPOU3BOJICTBOM,
WCIIOJIb30BaHUEM U MEPEPa0OTKOMN BEILIECTB;

e yriyOJieHWe TPEACTABICHUNA O HAYYHBIX METOJaX ITO3HAHMS, HEOOXOIMMBIX
JUTsI PUOOPETEHNST YMEHU OPUEHTHUPOBATHCSI B MUPE BEIIECTB M OO0BSICHEHUS
XUMUYECKUX SIBIICHUM, HMMEIOIUX MECTO B TPHUPOAE, B MPAKTUUECKOU
JEATEIIBHOCTH U MIOBCEAHEBHON KU3HMU.

B mnnaHe peanu3anuu TMEPBOOYEPENHBIX BOCHUTATEIBHBIX U Pa3BUBAIOIINX

(GyHKIIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIiero o0pa3oBaHUs MPU U3YUYCHUHU

npeaMera «XuUMUS» Ha  YraOyOJEHHOM  YpPOBHE OCOOYI0  aKTyaJlbHOCTh

MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

e BOCIIUTaHHE YOCKIEHHOCTH B MIO3HABAEMOCTH SIBJICHUI TPUPOJIbI, YBAXKCHUS
K TMpoIEecCy TBOpUECTBA B OOJACTH TEOPETHUUECKUX M TMPUKIATHBIX
UCCIIEIOBAaHUM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

epa3BUTHUE MOTHBAIlUM K OOYYECHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M  CaMOBOCIHMTAHWUIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX 1IEHHOCTEH;

e Pa3BUTHE IO3HABATEJILHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
crocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHHUE Y HHX CO3HATEIBHOTO
OTHOIIEHUSI K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCJIOBHUIO YCHIENTHOM Mpo(dheCCHOHATBHON U OO0LIECTBEHHOMN JEATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pase >KU3HHU;

e popMUpOBAaHME YMEHUN U HABBIKOB Pa3yMHOTO MPUPOIOIOJIb30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6m1ee YKncio 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM

YpOBHE CpeaHero obmiero oopasoBanus, coctarisier 204 gacos: B 10 kimacce —

102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpenMer W 3HaYE€HHWE OPraHUYECKOM XWMHUH, MNPEACTABICHHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUI.

DNEeKTPOHHOE CTPOEHUE aToma yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasleHTHbIE BO3MOXXHOCTM aToma yYIVIEpOJa. XHMMHUYECKas CBSA3b B
OPraHUYECKUX COCAMHEHMSX. Tumbl THOpPHAM3ALMA AaTOMHBIX OpOUTaseil
yraepoja. Mexann3mbl 00pa3oBaHMsI KOBAJICHTHON CBsI3M (OOMEHHBINH M JJOHOPHO-
akuenTopHbli). Tumbl nepekpplBaHHs aTOMHBIX oOpOuUTanedl, G- U T-CBSA3M.
OnuHapHasi, ABOMHAasA U TpolHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJEKYJax
oprannueckux BemiecTB. [loHsTHE O CcBOOOAHOM paaukaie, Hykiaeopuiae u
anekTpodue.

Teopust crTpoeHuss opraHndeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAUYEHUE TEOPUU CTPOCHHMS
OPraHUYECKUX COeNMHEHUH. MoneKkyasipHble U  CTPYKTypHblE  (HOpMYIIbI.
CrpykTypHble (OpMyNbl pPa3IUYHBIX BHUAOB: pa3BEPHYTasd, COKpalEHHas,
ckenetHas. M3omepus. Bunabl wn30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YP(PEKTH B MOJEKYJaX OpraHUYECKUX COCTUHEHUM (MHIYKTHUBHBIMI
U ME30MEPHBIN 3P PEeKThI).

[IpeacraBnenre o KinaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
byHkunoHansHOM rpymnmne. I'omonorus. I'omonoruueckue psiabl. Cucremarnueckas
HOMeHKkIaTypa opranudeckux coeauHeHuilt (IUPAC) u TpuBHasibHBIE Ha3BaHUSs
OTJIEIbHBIX IIPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(UKAIMs OpraHndyeckux peakuui. OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLIIUA B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OMNBITHl 110 MPEBPALIECHUIO OPTraHWYECKHUX BEIIECTB IPU HArPEBAHHUU
(mnaBieHue, OOYyTIMBaHHE W TOPEHHUE), KOHCTPYMpPOBAHHE MOJEICH MOJIEKY
OpTraHUYECKUX BEILECTB.

YriaeBoaopoasl.

Anxanbl. ['omonorndeckuil psij ankaHoB, o0mas ¢popMyiia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, Sp°-
ruOpuau3alusi aTOMHBIX opOuTaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKaHOB.



XVAMHMUYECKUE CBOMCTBA QJIKAHOB: PEAKUHUH 3aMELICHUs, W30MEPHU3aLuHy,
JNETUIPUPOBaHMS, LIUKIN3ALNY, IUPOJIN3a, KPEKUHTa, ropeHus. IIpencrasnenue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢popmyna, HOMEHKIaTypa u uzomepus. OcoO0eHHOCTH
CTPOEHMSI M XMMHMYECKHUX CBOMCTB MalbIX (LMKIONPONAH, LMKIOOyTaH) H
OOBIYHBIX (IIMKJIONEHTAaH, LHUKJIOIeKCaH) LUKIOAIKaHOB. CrocoObl MOIMy4YeHUs U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankensl. ['oMosiormaeckuil psii aakeHoB, oOmas (hopmyiia, HOMEHKJIATYpA.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOECHUE MOIEKYJ AalKEHOB, Sp*-
ruOpuan3anmsi aTOMHbBIX opOuTanei yriepoja, 6- U m-cBA3U. CTpyKTypHas U
reoMerpuyeckas (muc-tpaHc-) wuzoMepus. Dusmyeckne CBONCTBA  AJIKEHOB.
XWMHUYECKUE CBOWCTBA: PEAKIMU IPUCOCAUHEHHMS, 3aAMEIICHUS B O-ITOJIOKECHHE
IIpU JBOMHOM CBSI3H, MOJMMEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakliMy Ha JIBOMHYIO CBsI3b. CIIOCOOBI MOTYYEHHS U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AIEKTPOHHOTO CTPOCHHS M1 XUMUYECKUX CBOMCTB
CONPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepuzanus
COMpsKEHHBIX JUEHOB. CrIOCOOBI MOJIy4EHUsI U IPUMEHEHUE aJIKaJUEHOB.

Anxunbl. 'oMonorudeckuil psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
MU30MEpPHS. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusnyeckue CBOMCTBA aJTKHUHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCIWHEHHUSA,  JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIIEHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOUHYIO CBs3b. CIIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTuueckue YrieBoaopoasl (apeHsl). ['omosoruueckuili psifi apeHoB,
obmiast popmyIia, HOMEHKIIATypa U U30Mepus. DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJIbl OeH30ma. DU3MYECKHE CBOMCTBA apeHOB. XHUMHUYCCKHC
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKuy 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHU NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpeacraBineHne 00 OPUEHTUPYIOIIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPe aIKUIbHBIX pPaJuKaloB, KapOOKCHUIHHOH,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIbI, aTOMOB rajnoreHoB. OcoOGeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUS U
MIPUMEHEHUE aPOMATHYECKHUX YTIIEBOIOPOJIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
KameHHbIH yroias U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTu:



MEePEroHKa, KPEKUHT (TEPMUYECKHM, KaTaTUTHYCCKHUM), PUGOPMUHT, MHUPOIH3.
[IpoaykTel mepepaboTKH HEPYTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBsI3b MEXKAY PA3TMYHBIMU KJIacCaMU YIJIEBOJOPO/IOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakiuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMmuHoOrpymmy. JlelicTBME€ Ha TaJOTEHIPOU3BOAHBIC BOJHOIO U CIMPTOBOTO
pacTBopa miénoun. B3auMonencTBue AUTAJIOr€HAJIKaHOB C MarHUE€M M ITUHKOM.
[Tonsitne 0 METAJIJIOOPTaHUUYECKUX COCIMHEHMUSX. Hcnonp3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YUYE€HHUS BEIIECTB U HX NPEBPAILICHUN:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIE€BOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOE OOHaApy)EHUE
yriepoga ¥ BOJOPOJA B OPraHWYECKUX BEIIECTBaX, IOJYYEHHUE HSTHICHA U
U3Y4YCHHUE €ro CBOWCTB, O3HaKoMJeHHe ¢ KosuiekiusmMu «Hedtb» u «Yromby, c
oOpa3liaMy  TUIaCTMAacC, KaydyKoB M PE3WHBI, MOJCIUPOBAHUE MOJEKYI
YIJIEBOAOPOIOB U TaJIOT€HIIPOU3BOJAHBIX YIJIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenbHbie OoAHOATOMHBIE CHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoaopoaHbie CBSI3M MEXIYy MOJIEKYJIaMH CIHUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUUHM 3aMENICHUs, JerujpaTaldd, OKHUCICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MONyYeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie aupbl, HOMEHKIaTypa ¥ u3oMepus. OcoOeHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUUYECKHE CBOMCTBA: PEaKIUM 3aMEIICHUs, B3aUMOJICHCTBUE C OPTaHUYECKUMHU
M HEOPraHWYEeCKUMH KHCJIOTaMH, KauyeCTBEHHas peakiusg Ha MHOr0aTOMHBIC
cupthl. [IpencraBieHne 0 MeXaHW3Me PEaKIUi HYKICO(PUIHHOTO 3aMeEIIeCHUSI.
JeiictBue Ha opraHu3Mm 4esnoBeka. CrnocoObl MOJMyYeHHUS U TNPUMEHEHHUE
MHOT'OQTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHHE THUJIPOKCOTPYIIBI U
o6en3onbHOTO sifpa. Pusmueckue cBoiicTBa ¢eHonma. OCOOCHHOCTH XMMHYECKUX



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

KapOGoHuiibHbIE COETUHEHUS] — alIbJETHIBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHON Tpynmbl. ['oMoOTHYeCKUEe psibl allbJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. ~XMMHYECKHME CBOWCTBA  albACTHJAOB M  KETOHOB:  pEaKUuu
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHbIE PEAKIUN HA aJIbICTUbI.
Crioco0Ob!I osTyueHus: ¥ MPUMEHEHHUE albACTUAOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KApOOHOBBIX KUCIOT. I30Mepursa 1 HOMeHKIIaTypa. Pu3nuecKkue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBS3U MEXIY
MOJIEKYJIaMUd KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOEHHOCTH CBOMCTB MYpaBbUHON KUCHOTHL. lloHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHoroo6pasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAas, MaJbMUTHUHOBAsA, OJIEMHOBAs, JUHOJIEBAS,
JuHoNeH08as KUcnoTbl. CocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nvecKkue 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.

O6m1as xapakTepucTuka yrieBojioB. Knaccudukamus yrieBoaos (MOHO-, AU-
U monucaxapunibl). MoHOcaxapuabl: TJIIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IIFOKO3bIL: PEAKIMU C YYaCTUEM CIUPTOBBIX U AJIbJACTUIHON
IpymI, CIUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHHe TIIOKO3bI, €&
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B pupone u npuMenenue. [lonvcaxapuapl: kpaxmad,
INIMKOTeH W 1Heunono3a. CTpoeHHe MakKpoMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmaya: THAPOJIN3, KaYeCTBEHHAs pPeaklus C HOJAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJU3, ModyyeHue 3pupoB uemionossl. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN HIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMO/JICHCTBHUE 3TaHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B albJETU] Ha PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPUAIIOB), KAaYECTBEHHbIE PEAKUUW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruppoxcumom  meau(ll)), peakums ramnepuHa €
ruapokcugom Mmeau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa MIOKO3bl ¢ TuapokcuaoMm meau(Il), B3aumoneiictBue
Kpaxmajia ¢ MOJOM, PEIICHHE AKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
denons», «KapbonoBsie kucaoTbl. ClioKHbBIE 3)UPBD).

A3oTcoep:xaniue OpraHudecKkue coeJuHeHms.

AMUHBI — OpraHUYecKue NMpou3BOJHbIe amMmmuaka. Kiaccudukanus aMUHOB:
anupaTUYecKue M apoOMAaTHYECKHE; IEPBUYHBIE, BTOPUYHBIE M TPETHYHBIE.
Crpoennie MoJieKys, oOmas (opmyia, U30MepHUsi, HOMEHKIATypa U (pU3HYECKUE
cBOMcTBa. XMMHUECKOE CBOMCTBA alM(PaTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
QIKWIMPOBAaHNE, B3aMMOJCHCTBUE INEPBUYHBIX aMHHOB C a30THUCTOW KHCJIOTOM.
Conu aJIKWIIaMMOHHS.

AHWUIIMH — TIpEACTaBUTENIb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKyJie aHWiIMHA. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHUIUH. CrocoObl
NOJly4YeHUS U TPUMEHEHHE anudaTHUecKuXx amMHuHOB. llomyueHue aHunMHA U3
HUTPOOEH301a.

AmunokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT:  TJIMUMH, aJlaHuH. @OU3WYecKue CBOMCTBA  aMUHOKHUCIIOT.
XUMUYECKHE CBOMCTBA aMUHOKHUCIOT Kak aM(OTEpHbIX  OpraHUYeCKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornyeckoe 3HayeHue aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTH]IOB.

benku kak npuponHbie nonumepsl. IlepBuyHasi, BTOpuYHas W TpeTUUYHAs
CTpyKTypa OenKoB. XHUMHUYECKHE CBOMCTBA OEJIKOB: THAPOJIU3, JEHATypauus,
KauyeCTBEHHbBIE PEAKIIMH HA OCIKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
pacTBOpeHHE O€JIKOB B BOJE, JI€HATypalus OEJIKOB MPU HArpeBaHWM, LIBETHHIC
peakuuu Ha O€JIKM, pEeIIEHUWE OKCIIEPUMEHTAIbHbIX 33Jad [0 TeMaM
«A3oTcolepkalue ~ OpraHuyeckne — coeauHeHus» u  «Pacmo3HaBaHue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUU, CPEAHSIS MOJIEKYJIIpHas



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

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

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

BonokHna: HaTypanbHbIe (XJIONOK, MIEPCTh, WIEIK), HICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonmumepsl CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U HCKYCCTBEHHBIX 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, HAaXOXJECHHE
MOJIEKYJISIpHON  (OpMYJIbI OPTaHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MHPOAYKTOB
peakiuy W/UIUM HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYEeCKOro BEUIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHuEe JOJM BBIXOJAa MPOJAYKTAa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TIOHSTUN, TaK U TOHSITUH, TPUHATBIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauus, HaOIIOJCHUE, H3MEpEHHE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETMPOBAHUE.

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

buonorusi: kierka, opraHusM, JKOcUCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA TUIl MUTAHUA, OpOKEHUE,



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

['eorpadusi: mosie3HpIE HCKOTaeMbIe, TOTUIHNBO.

TexHonmoTHs: TNHIIEBBIE MPOAYKTH, OCHOBBI PAIMOHATHHOTO TMHUTAHUSA,
MOIOIITUE CPENICTBA, MAaTEPUAIIBI U3 HCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHUCIIA. DHEPTETHUUECKUE YPOBHU U
noaypoBHHU. AToMHbIe opOuTanu. Knaccudukamus XuMHIecKiux 3JIeMEHTOB (s-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAJISIM.
DNeKTPOHHBIE KOH(PUTYpAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYpallud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[Iepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. Menneneera. CBA3b NMEPUOAUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUeCcKass CBsI3b. BHIBI XMMHYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa30oBaHUS KOBAJEHTHOM CBS3M: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBsA3U. 11oJIsIpHOCTD, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBA3U. KparHeie cBs3u. BopoponHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOMN
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIIJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeiab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMUHU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

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



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
Ha3BaHMS OTJIEIbHBIX IIPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUS MAcCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOUN peakiuu, e€ 3aBUCUMOCTb OT Pa3IUYHbIX (HaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpAaTHMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoHcranTta
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeEMIIEpaTypa, JABJICHUE U KOHIIEHTPAlMU BEIIECTB, YYACTBYIOIIUX B
peakumu. [Ipunnun Jle [larense.

Onektponutuyeckass aucconuanus. CulbHblE W CIa0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHasi. Bomopoausiii nokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB M PACIIABOB BEILIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3oKEeHUE TNEPOKCUAA BOJOPOJAA B TMPHUCYTCTBUM KaTalW3aTopa, MOJEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBIO MHIWKATOPOB, M3YYCHHUE BIMSHUS PA3JTHMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemetaiwuioB B llepmoguueckoil cucremMe XUMHUYECKHX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Dusnueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yriaepona).

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

["amorensl. Haxoxaenwe B mpupoje, CrnocoObl ModydeHus, (GU3UYECKue |
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIIEHHBIE CIIOCOOBI MOJIYYECHUS
kucinopoaa. @U3NUECKHe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcun
cepbl(VI). CepHucrast u cepHas KUCIOTBI U UX cojid. OCOOEHHOCTH CBOICTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYEeCKHe u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenue B mpupoie, crnocoObl MOIydeHHs, (u3nmueckue u
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ochopa u ero coeauHeHuil. PochopHbIe
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
dusnueckue U XUMHUYECKHE CBOICTBAa MPOCTHIX BELIECTB, O0OpPa30BaHHBIX
yraepogoMm. Okcua yriaepona(ll), oxcun yraepona(IV), yroneHas kuciota u €€
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. [IprMeHeHne MmpocThIX BEIIECTB, OOPA30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporctBa. Oxcun kpeMmHusi(IV), kpemHHeBasi KHUCIIOTa, CUIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetamuioB B Ilepruoandeckoil cucteMe XUMMUUYECKHUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamioB. IIpuMeHeHHe MeTamioB B OBITY U TEXHHKE.
CmuiaBel METAIIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MertamioB [A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydyenue, (Qu3MUeckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUMN.

O6mast xapakrepuctuka MmetayioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajbluid: TmonydeHue, (GU3NYECKUE U
XMMHUYECKUE CBOMCTBA, NPUMEHEHUE IIPOCTBIX BEIIECTB U HUX COCIAUHEHUM.
XKécTkocTb BOJBI M CIOCOOBI €€ yCTpaHEHHUS.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BEIlleCTBA M €ro CcoeAuHeHUH. AMQOTepHbIE CBOICTBA OKCHUIA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

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

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(Ill) m xpoma(VI). XpomaTel u JuXpoMaThl, UX
OKHCJIUTEIbHBIE CBOMCTBA. [lonydueHrne u npuMeHeHne Xpoma.

Ou3nyecKkue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxwnelimme coenunenuss wapranna(ll), wmapranna(IV), wmapranuna(VI) wu
mapranna( VII). Ilepmanranat kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugapokcunsl u conu xkene3a(ll) u xenesa(Ill). [onyuenne u npuMeHEHUE Keye3a
Y €r0 CILIABOB.

Pu3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coequHeHuil. [lomydenue u
IIPUMEHECHUE MEJIU U €€ COCIUHECHU M.

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

OKCIIEpUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M HX MPEBPALICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KUCJIOPOJIE, HW3YYCHHE KOJUIEKIMU «MeTamisl W CIUIaBbDY, B3aUMOJCHUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIB30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa U jKeje3a C pacTBOpPAMH KHUCJIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMy KHCJIOT U IIEJIOUYEH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"anmorens», «Cepa U e€ coenuHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HAy4YHbIX METOJaX IIO3HAHUS M METOAOJIOTUM HAYYHOTO HCCIEIOBAHUS.
Hay4Hble mpuHIMIBI OpraHU3aIuii XUMHUYECKOTO MPOU3BOACTBA. [IpoMbliiieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEHUIITUX BEIIECTB (HA MPUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CITOCOOBI TTOIYYeHUSI METAJUIOB H
CILJIaBOB. XUMHMYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEAbl U €ro IMOCIEICTBHUS.
Ponp xumMuu B o0ecrieueHnH YHEPreTuIeckoil 6€30MacHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI THIIKA: OCHOBHBbIE KOMITOHEHTHI, MUIIEBbIE N100aBKkU. Poiib XuMuu B
oOecreyeHuu MUIIEeBOM 0€3011acCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HCIMOIb30BaHUs TMpENnaparoB OBITOBOW XUMHH B TOBCEIHEBHOM
KU3HH.

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

XuMus B CEJIbCKOM X03sicTBE. OpraHnyeckre 1 MUHEpaIbHbIE YI0OPEHUS.

CoBpeMeHHbIE KOHCTPYKLIHMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétei: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B pPEAKIMU BELIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEAKIMM, €CIU OJHO U3
BEIIIECTB HMMEET MpuMecH, Macchl (00BEMA, KOJIMYECTBa BEIIECTBA) MPOJIYKTa
peakumMu, €ciad OAHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa € ONPEIEIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJU W MOJISIPHOM
KOHLIEHTpallui BEUIECTBA B PAacTBOpE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYECHUH OOmed
HEOpPraHU4eCKOW XUMUM B 11 Kjacce OCylIeCTBIAETCA YE€PE3 UCIIOJIb30BAHUE KaK
o0IMX €CTeCTBEHHO-HAYYHBIX MOHITHM, TaK M TIOHATHHA, MPUHATHIX B OTIACITBHBIX
IpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1muMe ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHUsl, 3aKOH, aHAJIHN3, CUHTE3, KIacCU(PUKAILUS, MEPUOIUIHOCTh, HAOIIOICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJIEKTPOH, MPOTOH,
HEHUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIIEeCTBA, WUACANbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, sKocucTema, ouocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCIIKH, )KUPBI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

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

TexHONOTHsA: XUMHUYECKas TMPOMBIINIJICHHOCTh, METAJUTYPTHsI, CTPOMTCIIbHBIC
MaTepHalbl, CETbCKOX035MCTBEHHOE MPOU3BO/ICTBO, MUILEBAS TPOMBIIIIEHHOCTD,
dbapmarieBTUYECKass ~ MPOMBIIUICHHOCTh,  MPOU3BOJICTBO  KOCMETHYECKUX



npemaaparoB, IMIPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCPHAJIOB, JJICKTPOHHAA
IMIPOMBINIJIICHHOCTb, HAHOTCXHOJIOTHUH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE VIJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBMM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJXO0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTATOB OCBOCHHMS NpeIMeTa «XUMHS» Ha YPOBHE CPETHErO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMUCST POCCHUICKONH T'paXJaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CAaMOOTIPEICTICHUI0; HAJIMYME MOTHUBAIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMU T[IOBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, YKOJIOTHYECKOM KYJIbTYPhl; CHOCOOHOCTh CTABUTH IIEJIH U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
0Oy4JaronIuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEITLHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JIESITEIHLHOCTH
oOyyarommxcsi B MpOIEcce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMpPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U TMO3HABATEJIbHBIX 3a/1a4, BBINOJIHEHUU
XUMHUUYECKUX IKCTIEPUMEHTOB;

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

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HaydYHOMY HaCJEIUI0
OTE€YE€CTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBA B OOJACTH TEOPHUH W MPAKTHIECKOTO
NPUIOKEHUS XWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

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

TOTOBHOCTH OLIEHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

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

COOJIOJIEHUsT TIpaBWiI Oe30MacHOro oOpalleHusi ¢ BeIIeCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

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

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (yHOTpeOIeHUs
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

S) Tpy10BOI0 BOCIIMTAHMS:

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

YCTAaHOBKA Ha AaKTUBHOE YYacTHE B PEIICHUM TNPAKTHYECKUX 3a]ad
COI[MAILHOM HAMPaBJIEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

MHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHUI0 Mpodeccuil pa3nyHOTro poja, B TOM
YKCJIC HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU IeATEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYaJbHONW TPacKTOPHUH
oOpazoBaHus, Oyaymieil mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB ¢ YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHHU, HHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS

HKOJIOTMYECKHU 11€JIECOO0OPA3HOr0 OTHOUICHUS K MPUPOJAEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHMMAaHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEbI;



OCO3HAHMUSI HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHXKEHUW XUMHHM  JUIs
pELIEHHS BOIIPOCOB PAllMOHAIIBHOTO MPUPOJOTIOIB30BAHMS;

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

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

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUS cCHeMuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUU PALMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMNpPABICHHOCTH W Ba)XXHOW pOJH B
CO37aHMM HOBOM 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B pELIEHWU TJIOOATBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM U DKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUHM YCHENIHOTO TPYJla U SKOJOTHYECKU KOMGMOPTHOM KU3HU KaXKJA0ro 4YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: IIOHUMAaHUs CYLIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJlyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIero Mupa u
MIPOUCXOMSIIUX B HEM U3MEHEHUM, YMEHHUS JIeTIaTh 000CHOBAHHBIC 3aKJIFOYCHHS Ha
OCHOBE HAayyHbIX (DaKTOB W HMEIOUIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peleHus mpo0JIeM B peajbHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENPEPHIBHOMY OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 10 XHUMHHU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

HWHTEpeca K 0COOEHHOCTSM TpyJa B pazuyHbIX cepax mpodeccuoHanbHOM
JESITETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeamMeTHbIe pe3ysbTaThl OCBOSHHUS MPOTPaMMbI IO XUMHH Ha YpOBHE
cpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HauyuMble 1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHAyYHbIe TOHSTHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENU(PHUKY METOJIOB IMO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIHsl, SBICHHE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JAPYTHE);

yHHUBEpCaJbHble y4eOHBIC NEHCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

peryJISTUBHBIC), obecrieynBaroIIe dbopMupoBaHUE (byHKIIMOHATBHOM
IPaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYaroInXCs;
CIIOCOOHOCTD oOyyJarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICCTBUS B MIO3HABATEIILHOM U COLUAIIBHOM MPAKTHKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

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

OMpEeNeNATh LEIu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABICHHBIMHU IEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS 1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIINIM;

yCTaHABJIMBAaTh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKWE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHUBOPEUUS B PpaccCMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATE MOJIC/IHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XUMHYECKOU



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

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

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

bopMyIMpOBaTh LIENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOJIB30BATh MOCTABIICHHBIE
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHHUS U OCHOBBI Ui (D)OPMHUPOBAHMS THUIOTE3bI 1O MPOBEPKE MPAaBHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HAaBBIKAMU CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS M IPOBEACHMUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (pOpMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIBTATOB HCCIIECIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIIbHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOMCKY METOJIOB pEeUIeHUs] MPAaKTUYECKHX 3a/]ad, MPUMEHEHUIO0 pa3JInYHBIX
METO/IOB [TO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B PAa3jIMYHbIX HCTOYHUKAX HUH(popMauuu (Hay4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE MOCOOUS,
pecypcbl MHTEpHeTa), aHaIu3upoBaTh MH(MOPMALMIO PA3JIMYHBIX BUAOB U (opM
IpeICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYNBOCTB;

(GopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orObope wuHpOpMalMKM, HEOOXOAWMOM [JIsl BBINOJHEHHS Y4eOHbIX 3ajad
OIPEIEIIEHHOTO TUTIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HMH(POPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA A3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
XUMHUYECKOM HMH(pOopManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'JIATHOCTH.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe Y4eOHbIe NeHCTBHS:



3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYK/IaeMOM TeMbI B XO/I€ TUAJIOTA W/WJIH
JUCKYCCHH, BBICKA3bIBATh UieH, (OPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBINOJHEHHS IIPEMJIOKEHHOMN 3a/1a4H;

BBICTYNATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COIJIACOBAHUS MO3MIIMKA B
X0J1e 00CYX/IeHHSI 1 OOMEHA MHEHUSMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIBHO IUIAHUPOBATh M OCYIIECTBIISATh CBOK IO3HABATEIIbHYIO
NEATENIBHOCTh, ONpeAeias €€ ILeNM W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBATh IIpe/laraeMblil alropuT™M JCHCTBUM mpu
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHuss ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb JICSITEILHOCTH Ha OCHOBE camMoOaHajau3a M
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATHBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XUMUHU HA YTITyOIEHHOM
YpPOBHE Ha YPOBHE CpeAHEro oOImero oOpa3oBaHUs BKIOYAIOT CIEIU(HUCCKUC
JUIs1 yaeOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHHS, YMEHUS U CIIOCOOBI ICHCTBUM
10 OCBOCHUIO, MHTEPIIPETAIIMHA U MPEOoOPa30BAHMIO 3HAHUN, BUABI JACATCIHBHOCTH
M0 TIOJYYCHHWIO HOBOTO 3HAHWS W NMPUMEHEHWIO 3HAHWW B PA3IMYHBIX YUCOHBIX
CUTyaIUsX, a TAK)KE B PEaIbHbIX )KU3HCHHBIX CUTYyAIUsAX, CBI3aHHBIX ¢ XuMuei. B
nmporpaMMe II0 XUMHUHM TIPEJAMETHBIC Pe3YyJIbTaThl TMPEJACTABICHBI IO TOJaM
W3yUYCHHS.

10 KJIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHUsI»
OTpakaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTONYMBOIO
Pa3BUTHUSI YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKON, SJHEPTreTUUECKOU U
MUIIEBOM 0€30IMacHOCTH, B PA3BUTHUH MEIUIIMHBI, CO3JJaHUH HOBBIX MaTEpHAJIOB,



HOBBIX MCTOYHUKOB SHEPruH, B o0ecrnieueHnn palMOHaIbHOTO
IPUPOJIONIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOILIEH KYJIBTYpHI
YeJl0OBEKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENE;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoIUe NOHATUS — XUMUYECKHUI JIEMEHT, aTOM, PO U JIEKTPOHHAs
obonouka aroma, s-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, WOH, MOJeKya,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pajgukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpallIEHHBIE,
CKEJIETHBIC), M30MEpHUsS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKAs), HM30MEPbI, T'OMOJOTMYECKUA pANl, TOMOJOIH, YIIEBOAOPOBI,
KHCIIOPOJ- M a30TCOJAEpKAIME OPraHUYECKHE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIDHBIE COCIWHEHHMS; TEOPUH, 3aKOHBI
(nepuonuueckuii 3akoH . W. MenneneeBa, Teopus CTPOEHHUS OpPraHMUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3AKOH COXPAaHEHUS
U TpEBpalICHUS BHEPrUM TP XUMUYECKHUX pEAKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XMMHUHU, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAIIHE B OCHOBE
NOHUMAaHUs IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJIICHUM; MPEACTaBICHUS
O MEXaHU3MaxX XWMHYECKHMX pEaKIui, TEPMOJMHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, 0 B3aMMHOM BIIMSIHUM aTOMOB U TPy aTOMOB
B MOJIEKYJIax (MHAYKTUBHBIA U Me30MepHbI 3pdexTrr, opueHTanTsl I u Il pona);
(aKTOJOrMYEeCKUEe CBEICHHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BAXXHEMILIMX OpPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOMN
NESATEIbHOCTH ~ 4YeJloBeKa, OOIIMX  Hay4HbIX  OPUHLHUIAX  XUMHYECKOTO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOIIA, TEpepaOOTKU HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBa, CTPOCHUSI U CBOWCTB OPIraHUYECKUX COCAMHEHUM;

chOpMHUPOBAHHOCTH YMEHHUIA:

UCITOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUSI MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHYECKUX PEAKLIHUA M PACKPBIBATH MX CYIIHOCTb:
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEJCTBOM  COCTABJICHHS
ANIEKTPOHHOTO OajlaHca JTUX peaKlHil, peakuuid HOHHOTO OOMEHa MyTEM
COCTABJICHMSI X TMOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHU;



U3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEUIECTB AJIS WIUTFOCTPALIUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOEHUIO K OINPEIeIEHHOMY
KJIAcCy/Tpynmne COeAWHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTHYECKOUN
HomeHknatype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BaHUS JJI OTIEIbHBIX
MpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,
ATWICHTJNKOIb, (eHOoN, (GOopMambIeTHl, aleTaabIeTH]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEApUHOBAs, OJICMHOBAs, MAIbMUTUHOBASI KUCIIOTHI,
[JIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

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

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

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nyeckrue M XUMHYECKHE CBOMCTBA TUMHMYHBIX MPEJICTABUTENCH pa3IMUYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, LIMKIJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB,
aJIKAHOB, APOMATHYECKUX YTJIEBOJIOPOJOB, CIUPTOB, AQJbJIETHUJIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, IPOCTBIX U CIOKHBIX 3PUPOB, KUPOB, HUTPOCOCIUHCHUN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YTJeBOJOB (MOHO-, IHU- W TOJHCAXapHJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHX PEAKIHil C MCHOJIb30BAHUEM CTPYKTYpPHBIX
opmyu;

c(hOpMUPOBAHHOCTh YMEHHSI TOJTBEPXKJIAaTh HAa KOHKPETHBIX MpUMEpPax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbsd (HEe(Thb, NPUPOAHBIA Ta3, Yyrojib), CHOCOOBI €ro NepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE IPOIYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh BIIAJICHUSI CHCTEMON 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMUPOBAHHOCTH yMEHUS MIPUMEHSITh OCHOBHBIE orieparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,



CUCTEMATU3ALMIO, BBISIBJICHUE NPUYUHHO-CIECICTBEHHBIX CBS3E€H — I M3Y4YCHUS
CBOMCTB BEILECTB U XMMUYECKUX PEAKIU;

C()OPMUPOBAHHOCTh YMEHUII: BBISABIIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN C
MNOHATUSAMU M NPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IJIS
0osee OCO3HAaHHOINO NOHMUMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IUHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS MO OPraHUYECKOM XUMHM JJIs1 OOBSCHEHUS U
IIPOTHO3UPOBAHUS SBJICHUM, UMEIOIMX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

c(OpMUPOBAHHOCTh YMEHUU: TMPOBOJUTH PAcu€Thl MO XUMHUYECKUM
dbopMynaM U ypaBHEHHUSIM XMMHUYECKUX PEAKIMHA C MCIOJb30BaHUEM (DU3HUECKUX
BeIMUMH (Macca, OO0OBEM Ta3oB, KOJIMYECTBO BEIECTBA), XapaKTEPU3YIOIIMX
BEILECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACUYETHI MO HAXOXKIACHUI XUMUYECKON
(dopMyJibl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM XUMHUYECKHX 3JEMEHTOB,
IPOJIYKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OpMHPOBAHHOCTh YMEHHMII: MPOrHO3UPOBATh, AHATU3UPOBATh U OLIEHUBATH
C TMO3ULUUN  DKOJIOTUYECKOW  OE30MacHOCTH  MOCHIEACTBUS  OBITOBOM U
IPOU3BOJCTBEHHON JIEATEIBHOCTH UEJIOBEKAa, CBS3aHHOW C MepepaboTKON
BEILECTB, HCIOJIb30BATh NOJYYCHHBIC 3HAHUS JUIS IPUHATHS TPAMOTHBIX PELICHUI
po0JIeM B CUTYaLMSIX, CBSI3aHHBIX C XUMUEH;

c()OPMHPOBAHHOCTh YMEHHII: CAMOCTOSITEJIbHO IJIAHUPOBATh U TMPOBOJIMTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIyYeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAaKIMHM YIJIEBOJOPOAOB pPAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHUYECKUX BEIECTB, PELICHHUE HKCIEPUMEHTAIbHBIX
3a/lady 1O pPAaClO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOACHUEM MPaBUII
O0e3zomacHoro oOpamlieHusi ¢ BeUleCTBaMU M JIA0OPATOPHBIM OO0OpPYAOBAHHUEM,
dbopMynupoBaTh 1L€db HCCIEIOBaHMS, MNPEACTABIATh B pPa3IUYHOU (popme
PE3yNbTATHI HKCIIEPUMEHTA, aHAIM3UPOBATh U OLEHUBATh UX JIOCTOBEPHOCTB;

c(OpMHPOBAHHOCTh YMEHMUIA:

COOJII0J1aTh MPaBHJIa IKOJOTMYECKH 11eJ1ecCO00pa3HOro MOBEACHHS B OBITY U
TPYJOBON JEATEIBHOCTH B LEJIAX COXPAHEHHUS CBOETO 370POBBS, OKPYXKArOIIEH
MIPUPOTHOM Cpebl U JOCTHXKEHHS €€ YCTOMUNBOIO PA3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEHCTBHMSI HA JKUBBIE OPraHU3MBI
ONPEAECIEHHBIX OPTAaHUYECKUX BEIIECTB, MOHMUMAs cMbIcI nokasarens [1JIK;

aHAIM3UPOBATh 11€J1eCO00Pa3HOCTh MPUMEHEHHS] OPTaHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

c(OPMUPOBAHHOCTh YMEHHUH: OCYUIECTBIISATh LI€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(OpMAIIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoM nHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(MOpMaIuIo, rnepepadarbiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C TIOCTABIICHHON y4eOHO 3aa4eid.



11 KUIACC

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

c(OpMUPOBAHHOCTh MPEJACTABICHUNA: O MaTepuUaIbHOM €IWHCTBE MHPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTU SIBICHHUN NPHUPOABI, O MECTE€ M 3HAYECHUU
XUMHUH B CHUCTEME €CTECTBEHHBIX HAyK M €€ poJii B O00ECIEYEeHUH YCTOMYMBOTO
pa3BUTHS, B PEHICHUH MPOOJEM 3KOJOTUYECKOW, SHEPreTHUEeCKOM W MHINEeBOU
0€30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JaHMH HOBBIX MaTEPHAIOB, HOBBIX
VMCTOYHHUKOB 3HEPTHH, B O0ECHEYEHHH PAllMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMUPOBaHUN MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U TMPHUPOJHOMN

cpene;
BJIQJICHNC  CHCTEMOM  XUMHYECKMX  3HAHWK, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIAralONIUe MOHATHS — XHMHYECKHH JJIEMEHT, aToM, SJIpo aToMa,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIEC OpOUTAIH, OCHOBHOE U
BO30YXKIEHHOE COCTOSIHMS aToMa, THOpHAM3alds aTOMHBIX oOpOuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKasi, BOJOPOHAs),
KpUCTAUTMYECKasl PEIIETKA, XHUMHUYECKas peakius, pacTBOpP, IJICKTPOJIUTHI,
HEDJICKTPOJIMUTHI, JJICKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTEINEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIIOBOK 3 deKT
XUMHUUYECKOHN peakIuu, CKOPOCTh XUMUYECKON pPEeakiuu, XUMUUYECKOE PaBHOBECHUE;
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 JICMCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3BIK
XUMHUHM, MHUPOBO33PEHUYECKUE 3HAHUS, JieKallMe B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHUCTEMHOCTH  XUMUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEJICTABJICHUSI O CTPOCHUM BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJSIPHOM |
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJACTABJICHUS O MEXaHU3Max XUMHUUYECKUX
peaKkiuii, TEPMOJAMHAMMYECKUX M  KHHETHYECKHUX 3aKOHOMEPHOCTSIX  MX
MPOTEKaHUs, 0 XUMUYECKOM DPaBHOBECHH, PACTBOpPAaX M JUCIEPCHBIX CHCTEMaXx;
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30MacHOM
WCITOJIb30BAaHUU BAXKHEHIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKOUN
NEATeTbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOUINE MOHATHUS MPU
ONMCAaHUN HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAICHUI;



C()OPMUPOBAHHOCTh YMEHMSI HCIIOJIb30BATh XMMMUYECKYK) CHMBOJIUKY IS
cocTaBieHUs (OpMyJl BEUIECTB M  YpPaBHEHUHl XHMMHUYECKUX  pEakLui,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTAEIBHBIX
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUS OTNPEAEISATH BAICHTHOCTh U CTETIEHb OKUCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKON CBSI3U (KOBAJIEHTHa,
WOHHAsA, METaJUIMYecKas, BOJOPOAHAs), THUN KPUCTANIMYECKOW PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALNIMYECKOM PpEIIETKH, OOMEHHBIA |
JIOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00Opa30BaHMsI KOBAJIGHTHOU CBS3H;

C(OPMUPOBAHHOCTb ~ YMEHMM:  KJIacCU(UUUPOBATH:  HEOPraHUYECKUE
BEILECTBA 10 UX COCTAaBY, XUMHUYECKUE PEAKIIUHU IO PA3IMYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrollyux BEIIECTB, TEIUIOBOMY 3(DQPeKTy peakuuu, U3MEHEHHIO
CTEIIEHENH OKHCIEHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTajlu3aropa M
JPYTHE); CAMOCTOATEIbHO BbIOMpAaTh OCHOBAHUS M KPUTEPUU JUIs KilacCU(UKALUU
U3Yy4aeMbIX BEILECTB U XUMUYECKUX PEaKIUM;

c(OpPMHPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI EPHOJUYECKOTO 3aKoHa /1.
N. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMHYECKHX DJJIEMEHTOB IIEPBOrO—YETBEPTOrO IMEPHOJIOB
[Tepuomnueckoit  cucremsl  JI.M.  MeHneneeBa, uWCOONb3yss  MOHSTHUSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opoUTanm», «OCHOBHOE M BO30YXKAEHHOE SHEPIeTUUYECKHE COCTOSHHUSI aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB XMMHMYECKUX AJIEMEHTOB U HUX
coeuHeHnd 1o nepuojgaM u rpynnaMm llepuomnueckoit cucremsr [ N.
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX DJIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHME  CBOMCTBA  BELIECTB  PA3JIUYHBIX  KJIACCOB,  IOATBEPKIATh
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
MTOMOIUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIMA;

C(OPMUPOBAHHOCTh ~YMEHHUS PACKpPBIBATh CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ATUX peakIui; peakiuii MOHHOr0 OOMEHa MyTEM COCTAaBJCHUS WX IMOJHBIX U
COKpPAIIEHHBIX  HMOHHBIX  YpPaBHEHUW;  peakUMd  TUAPOJIM3a;  pEeaKkLui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEPe TMIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHUS);



C()OPMUPOBAHHOCTb YMEHHUSI OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKUX PEaKIuil ¢ Y4ETOM HMX JHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTHM XHMMMYECKOM peaklMM B 3aBUCHMOCTH OT pPa3IMYHBIX
($akTOpOB, a TAaKKE XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS IO BIUSHUEM
BHeIIHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C()OPMUPOBAHHOCTh YMEHHUSl XapaKTEpHU30BaTb XUMHUYECKHE pEaKluu,
JeKallie B OCHOBE IPOMBIIIJIEHHOIO MOJIYYEHHUs] CEpPHOM KHCIOTHI, aMMHAKa,
oOIIre Hay4yHble MPHUHIMIBI XUMUYECKHMX MPOU3BOJCTB; I€I€CO00Pa3HOCTh
NPUMEHEHHUs HEOPTaHUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOIICHHS PUCK-TIONB3a;

C()OPMUPOBAHHOCTh BIJIAJICHUSI CHUCTEMOW 3HAHUM O METOAAX HAyYHOTO
NO3HAHUs SIBICHUW NpUpPOAbl — HAONIOJEHUE, W3MEPEHUE, MOJCIUPOBAHUE,
IKCMIEPUMEHT (peasbHBI U MBICIICHHBIH ), HCTIONB3YEMBIX B €CTECTBEHHBIX HAYKaXx,
YMEHHsI IPUMEHATDH 3TH 3HAHUS MPU SKCIIEPUMEHTAIEHOM UCCIICIOBAHUH BEIIECTB
U JUisl OOBSICHEHUS XHMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IPAKTUYECKOH JEATEIbHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HU;

C()OPMUPOBAHHOCTh YMEHHUS BBISIBIISITh B3aMMOCBSA3b XMMHUECKUX 3HAHUM C
MNOHSATUSAMHU W TIPEACTABICHUSMHU JIPYTHX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0osee 0CO3HAHHOTO TIOHMMaHUS MaTepUaIbHOTO EANHCTBA MUPA;

C()OPMUPOBAHHOCTb YMEHHUSl MPOBOAUTH PaCUYETHl: C HCHOJb30BAHUEM
HNOHSTUNA «MaccoBasi JI0JIsl BEILIECTBA B PACTBOPE» U «MOJISIpHASI KOHLIEHTPALIUS»;
Macchl BEUIECTBA WM 00BbEMA ra3a M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaccCe
Wi 00bEMY OZHOTO W3 YYACTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peakluy; 3HAYE€HHUS BOAOPOJHOIO TOKAa3aTessi pacTBOPOB KHUCIOT M LIENOYEH ¢
U3BECTHOM CTEMEeHbIO JUCCOLMAIMU; Macchl (00bEMa, KOJMYECTBAa BEIIECTBA)
OPOAYKTa PEaKIUH, €CIM OJHO U3 HCXOJHBIX BEIIECTB JaHO B BHJIE PacTBOpPA C
OTpeIeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOAYKTa pEeaKIMu; OOBEMHBIX OTHOUIEHUI
ras3os;

Cc(OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JIKCIEPUMEHT  (MPOBEJACHHE  pEakluid  HMOHHOTO  OOMEHa,
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAaHMUYECKUX BEIECTB, OTPEICIICHNE
CpeIsl pPAacTBOPOB BEHIECTB C TOMOINBIO WHIMKATOPOB, HW3YYCHHUE BIIHSHHUS
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
IKCIEPUMEHTAIbHBIX 3afady 1o Temam «Mertamnsy u «Hemeramib») ¢
COOJII0JIEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1a00paTOpHbIM
obopynoBaHueM, (OpMyJIUpPOBaTH 1I€Jb KCCICAOBaHUSA, MPEACTABIATH B
pas3nu4HOil dopMe pe3ynabTaThl SKCIIEPUMEHTA, aHAJU3UPOBATh W OICHUBATh HX
JIOCTOBEPHOCT;



c(hOpMHUPOBAHHOCTh YMEHHI: COOIOATh MPaBHUIIA MOJb30BAHUS XUMUYECKON
MocyIol M JabopaTOpHBIM O0OpyJAOBaHHWEM, OOpallleHHus C BelIeCTBaMH B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBHITIOJHEHHUIO JITA0OPATOPHBIX XWMHUYECKUX
OTIBITOB, JKOJIOTMYECKH IIE€JIECOO0pa3HOr0 TIOBEACHHWS B OBITY W TPYIOBOM
JESATENPHOCTH B LEISAX COXPAHEHHUSI CBOErO 3J0POBbSI, OKPYKAOIIEH HNPUPOIHON
Cpeapl W JOCTWXKEHUA €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABAaTh OIMACHOCTH
TOKCHYECKOI'0 JICMCTBUSI HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX HEOPTraHUYECKHUX
BEILIECTB, MOHUMAas cMbIci noka3arens 11JIK;

c(hOPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUIHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HaydHas
JuTepaTypa, cpeacTBa MaccoBor nHdopmManuu, UHTEpHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XUMHUUECKYI0 MHGOPMAIIUIO, TiepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHON y4eOHOI 3a1auei.
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3.2 KapOoHunbpHBIE COCTMHEHUS: aThICTH IbI 21 1 https://www.yaklass.ru/p/himija/10-
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1 KeToHbl. KapOOHOBBIE KHUCTIOTHI.
Cnoxnbie 3¢upsbl. Kupbl

klass/osnovy-organicheskoi-khimii

3.3

VYrineBomsl 9

Wroro no pazueny 41

https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii

Pa3nen 4. A3oTcoaepikaiime opranHudeckue coeIMHeHUus

https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 12
Htoro no pazneny 12
Pa3;1e.q 5. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUSA

5.1 BBICOKOMONIEKYIISIPHBIE COCIMHEHUS 6
Hroro no pazneny 6

https://www.yaklass.ru/p/himija/10-

klass/osnovy-organicheskoi-khimii
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

JuaexkTpoHHbIe (HU(pOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuii
11 3akoH u [lepuoanueckas cucrema 9 https://www.yaklass.ru/p/himija#program-
' XMMHYECKUX 3j1eMenToB JI. U. 11-klass
Menpeneena
19 CTpoeHue BellecTBa. 11 1 https://www.yaklass.ru/p/himija#program-
' MHoroo6pa3ue BeecTB 11-klass
https: .yaklass. himija# -
1.3 XUMHUECKUE peaKIiu 19 1 3 ttps://www.yaklass.ru/p/himija#program
11-klass
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
https: .yaklass. himija# -
21 HeMeTain 31 1 3 ttps://www.yaklass.ru/p/himija#program
11-klass
99 MeTtams 23 1 9 https://www.yaklass.ru/p/himija#program-
11-klass
Hroro no pazneny 54
Pa3nen 3. XumMus u ;Ku3Hb
31 Metoapl I03HaHUS B XUMUH. 9 https://www.yaklass.ru/p/himija#program-
' XUMHS U )KU3HD 11-klass
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 8
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HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
No KoanyecTBO 4acoB Jara
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka Bcer Konrpoabsnsl  IIpakruyeckn = H3y4YeHH
o0pa3oBaTe/ibHbIE PeCYPChI
n 0 e padoThl e padoThI sl
[Ipeamer u 3HaueHue
OpraHUYECKON XUMHH,
MpeJICTaBICHUE O 1 https://resh.edu.ru/subject/lesson/6149/start/17038
MHOroo6pa3uu 8/
OpraHUYECKUX
COCJIMHEHU
DIEeKTPOHHOE
CTpPOEHHUE aToma o
yTIepoma (OCHOBHOE H https./_/WWW.\_/akI_ass_._ru/p/h|m| |a/10—k_las_s/osnovv—
N organicheskoi-khimii-6490554/sostoianie-
BO30YXJIEHHOE . )
1 elektronov-v-atome-s-p-orbitali-elektronnaia-
COCTOAHMU). konfiguratciia-_-6447220/re-2056¢9c5-a45d-
Banentabie 4c6¢-9322-243d41901361
BO3MOXHOCTH aToMa
yriepoja
Xumudeckas CBSI3b B
OpraHNYeCcKux
COCANHCHUAX.
MexaHu3MBbI 1 https://www.yaklass.ru/p/himija/10-klass/osnovy-
oOpazoBaHms organicheskoi-khimii

KOBAJICHTHOM CBSI3H,
Croco0BI pa3pbiBa
CBA3EH

Teopus crpoeHus 1

https://www.yaklass.ru/p/himija/10-klass/osnovy-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
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OpraHUYECKUX
coenuHeHui A.M.
bytneposa

organicheskoi-khimii

Buae nzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
DNEeKTPOHHBIE

3¢ (deKThl B MOJIEKyNIax
OpPraHUYECKUX
COETUHEHUN

[Ipencrasnenue o
KJ1accu(UKauu 1
CUCTEMATHYECKas
HOMEHKJIaTypa

(IUPAC)
OpPraHMYECKUX BEIICCTB

Knaccudukanus
peakuuii B
OpPraHUYECKON XUMUU

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

CucreMatusanus u
0000111eHNE 3HAHUHA 110
TEME

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

AJIKaHBI:
TOMOJIOTHYECKHM AL,
obmas hopmyna,
HOMEHKJIaTypa U
nu3oMepus,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE

https://resh.edu.ru/subject/lesson/6151/start/14999
3/
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CTPOCHUC MOJICKYIJI

10

11

12

dusunueckue u
XUMHYECKUE CBOUCTBA
AJIKAaHOB

HaxoxxneHne ankaHoB
B ipupoze. CriocoObt
MOJTyYCHHUS U
NPUMECHEHHE AJTIKAHOB
[uksoankaHbl: 00mas
opmyua,
HOMEHKJIATypa U
u3zomepus,
0COOEHHOCTH CTPOCHHS
U XUMHNYCCKUX
CBOMCTB, CITOCOOBI
TOJIYYEHHUS U
pUMEHEHHE

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

13

Pemenne pacu€rHbix
3aJ1a4 Ha olpesieNieHNue
MOJIEKYJISIPHOM
(hopMyIibI
OpPraHUYECKOTO
BELIECTBA 110
MacCOBBIM J0JSIM
aTOMOB DJIEMEHTOB,
BXOJIAIIUX B €TI0
COCTaB.
Cucrematuzanus u
000011IeHNE 3HAHUHA I10

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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TEMC

14

15

16

AnKeHBI:
FOMOJIOTUYECKUU P,
obmrast popmyina,
HOMEHKJIATypa,
3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI.
CrpykrypHas u nuc-
TpaHC-U30MEPHS
AJIKEHOB

dusnyeckue u
XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHHKOBa

CrniocoOsl mostyueHust u
MPUMEHEHHE AIKEHOB

https://resh.edu.ru/subject/lesson/5412/start/21256
3/

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

17

TexHuka
0€30MaCHOCTH.
[IpakTnueckas padbora
Ne 1 mo Teme
"IlonydyeHune aTuiIEHa U
M3y4YEHUE ero cBOMcTB"

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

18

Pemenne pacu€rHbix
3aJa4d Ha ONpeseIeHne
MOJIEKYJISIPHOM
(bopmyIbl
OpPraHUYECKOTO
BEIIECTBA

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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AJKaaueHsl;

COTPSIKEHHBIE,
H30JIMPOBAHHBIE, L
19 KyMY/THPOBAHHELE. https:/_/www.\_/aklgss_._ru/p/h|m||a/10-klass/osnovv-
organicheskoi-khimii
OcobeHHOCTH
3JEKTPOHHOTO
CTpOEHUS
20 XUMHUYECKUEe CBOMCTBA https.//www.yaklass.ru/p/himija/10-klass/osnovy-
CONPSIKEHHBIX JTUECHOB organicheskoi-khimii
CniocobbI N0y HeHHs https://www.yaklass.ru/p/himija/10-klass/osnovy-
21 IIPUMEHEHNE : o
organicheskoi-khimii
aJKaJucHOB
AJIKWHBI.
TOMOJIOTHYECKHM AL,
obmas popmyna,
99 HOMEHKJIaTypa, https://www.yaklass.ru/p/himija/10-klass/osnovy-
JJIEKTPOHHOE U organicheskoi-khimii
MIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(bu3nueckue cBOcTBa
93 XuUMHYECKHE CBOMCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
AJIKUHOB organicheskoi-khimii
KaugecTBeHHbIC -
24 PeAKINH Ha TPOHHYIO https:/_/www.\_/akl:_:lss_._ru/p/h|mua/lO-kIass/osnovv-
organicheskoi-khimii
CBSI3b
o5 CriocoOsl moNTyueHus: u https://www.yaklass.ru/p/himija/10-klass/osnovy-
MPUMEHEHUE AIKHHOB organicheskoi-khimii
26 Pemenue 3anau: https://www.yaklass.ru/p/himija/10-klass/osnovy-

pacy€Tsl 110

organicheskoi-khimii
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YPAaBHEHUIO
XUMHYECKON pPEeaKIUH

27

28

CucreMaTusanus u
000011IeHNE 3HAHUN 110
TEME

ApEHBI:
TOMOJIOTHYECKUH Psif,
obmras popmyina,
HOMEHKJIaTypa.
DNEeKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHUE MOJICKYII
OEH30J1a ¥ TOJIyOJIa, UX
(bu3nueckre cBocTBa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://resh.edu.ru/subject/lesson/4775/start/15049
4/

29

XHUMHYECKHUE CBOMCTBA
apeHOB: pPeaKIuu
3aMeEIIEHUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

30

XnMHUyecKkre CBOMCTBA
apEeHOB: PeaKIuu
MIPUCOCTMHCHHSI,
OKHCJICHHE TOMOJIOTOB
OcH30I1a

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

31

32

OcobenHocTH
XUMHYECKHX CBOMCTB
CTUpOJa

Pemrenue pacuérHbix
3a7a4 Ha ONpEICTICHUE
MOJIEKYJIIPHOU
hopmyIbI

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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OpPraHUYECKOTO
BEIECTBA

CriocoObI mostyueHust u

https://www.yaklass.ru/p/himija/10-klass/osnovy-

33 MIPUMEHEHHUE APEHOB organicheskoi-khimii
I'eneTnyeckas cBsI3b
34 MEXY pa3InuHbIMU https://www.yaklass.ru/p/himija/10-klass/osnovy-
KJIaccaMH organicheskoi-khimii
YTJIEBOJIOPOIOB
PacuéThl mo
YpaBHEHUSIM
35 XUMHYECKUX PEaKIUH. https://www.yaklass.ru/p/himija/10-klass/osnovy-
CucreMaTH3anys u organicheskoi-khimii
000011IeHrE 3HAHUN 110
TEME
IIpupoaHsbIit ras. -
https://www.yaklass.ru/p/himija/10-klass/osnovy-
36 [TonyTHbIe HeTIHBIE . L
organicheskoi-khimii
rassl
KameHHBI#1 yrons u -
37 I b1 er https://www.yaklass.ru/p/himija/10-klass/osnovy-
POZLYKTBI €10 organicheskoi-khimii
nepepadoTKu
Hedtb 1 ciocoOs! e€
nepepaboTku HeTH. -
https://www.yaklass.ru/p/himija/10-klass/osnovy-
38 IIpumenenune : L
organicheskoi-khimii
MPOJIYKTOB
nepepadoTku HePTH
T'enetnyeckas cBsI3b
39 MEXIY pa3IMYHBIMA https://www.yaklass.ru/p/himija/10-klass/osnovy-

KJ1accaMu
YIIIEBOJIOPOJIOB

organicheskoi-khimii
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40

41

42

l"anorenonpousBoaHbIE
YTJIEBOIOPOOB:
AJIEKTPOHHOE
CTpOCHHE; peaKluu
3aMeleHus rajoreHa

JeiicTBue menoue Ha
raJIOTCHIIPOU3BOIHBIC.
BsaumogeiicTBue
JIATAJION€HAIKAHOB C
MarHueM U HUHKOM
Cucremaruzanus u
0000111eHrE 3HAHUHA 110
pazneny
«YTIIeBOAOPOIBD

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

43

KonTponbnas padota
o TeMe
"Yranesonopoast”

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

44

45

[Ipenenbubie
OJIHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHM AL,
obmas hopmyna,
CTPOEHUE MOJIEKYII,
HU30Mepus,
HOMEHKJIaTypa,
KIaccupuKanus,
(bu3vecKue CBONCTBRA

XUMHUYECKUE CBOUCTBA
MpeAeNIbHBIX
OJIHOATOMHBIX CITUPTOB

https://resh.edu.ru/subject/lesson/4769/start/15055
o/

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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CriocoObI mostyueHust u

https://www.yaklass.ru/p/himija/10-klass/osnovy-

46 NpHMEHCHHE organicheskoi-khimii
OJIHOATOMHBIX CITUPTOB
[Ipocteie 3¢upsr:
HOMEHKJIaTypa U

47 n30Mepus, https:/_/www.\_/aklgss_._ru/p/himiia/lO—kIass/osnovv—
0COOEHHOCTH organicheskoi-khimii
(hUBUYECKUX H
XUMHUYECKUX CBOHCTB
MHuoroaToMHbIE
CIIUPTHI:

48 STHJICHIJINKOIb 1 https:/_/WWW.\_/aklgss-.-ru/p/himiia/lO-kIass/osnovv-
JIMIEPUH, UX organicheskoi-khimii
¢duznyeckue u
XUMHUYECKHUE CBOMCTBA
CrniocoOsl mostyueHust u

49 IIPUMEHEHHE https:/_/www.\_/aklgss_._ru/p/himiia/lO-kIass/osnovv-
MHOTOaTOMHBIX organicheskoi-khimii
CIIUPTOB
DeHOJI: CTpOEHHUE

50 MOJIEKYJIbI, https://www.yaklass.ru/p/himija/10-klass/osnovy-
(bu3nueckue CBOMCTBA. organicheskoi-khimii
Tokcuunocth penona

51 XuUMHYECKHE CBONCTBA https:/_/www.\_/akl:_:lss_._ru/p/himiia/lO-kIass/osnovv-
(dbenomna organicheskoi-khimii

59 CriocoOsl moNTyueHus: u https://www.yaklass.ru/p/himija/10-klass/osnovy-
npuMeHeHue peromna organicheskoi-khimii

53 TexHuka https://www.yaklass.ru/p/himija/10-klass/osnovy-

0€30I1aCHOCTH.

organicheskoi-khimii
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IIpakTnueckas padbora
Ne 2. Pemienue
9KCHEPUMEHTAIbHBIX
3ajad 1o TeMe
«CnupThl U (PEeHOIBI»

CucreMatusanus u

https://www.vaklass.ru/p/himija/10-klass/osnovy-

>4 0bobmenue sHaHuHA 10 organicheskoi-khimii
TeME
AJII))IGFI/I)IBI 1 KC€TOHBI.
3JIEKTPOHHOE CTPOCHUE
KapOOHUIIHLHOM
55 TPYIIIIBI; https:/_/www.\_/aklgss_._ru/p/himiia/lO-kIass/osnovv-
TOMOJIOTUYECKUE PSIBL, organicheskoi-khimii
obmas popmyna,
H30Mepus U
HOMEHKJIaTypa
ATBIETHIBI U KETOHBI:
56 ¢du3nyeckre CBONCTBA; https:/_/www.\_/aklgss_._ru/p/himiia/lO-kIass/osnow-
peakuuu organicheskoi-khimii
MIPUCOETUHEHUS
Peaknuu oxucieHus u
57 KauyeCTBEHHBIE https://www.yaklass.ru/p/himija/10-klass/osnovy-
peakuuu anbAETrua0B U organicheskoi-khimii
KETOHOB
58 Crioco0sI ToTydeHust https:/_/www.\_/akl:_:lss_._ru/p/himiia/lO-kIass/osnovv-
aIbACTUI0B U KETOHOB organicheskoi-khimii
OIHOOCHOBHEIE Lo
https.//www.yaklass.ru/p/himija/10-klass/osnovy-
59 npeebHbIC

KapOOHOBBIE KHCJIOTHI,

organicheskoi-khimii
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0COOEHHOCTH CTPOCHHS
UX MOJICKYII

60

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT,
ux (huznyeckue
CBOMCTBa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

61

XUMHYECKHE CBOMCTBA
IpeeabHbIX
OJIHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

62

63

64

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHuoroo6pasue
KapOOHOBBIX KHUCJIOT

Oco6eHHOCTH CBOMCTB:
HETpeAeNbHbIX 1
apOMaTUYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
TUIPOKCUKAapOOHOBBIX
KHCJIOT.
[IpencraBurenu
BBICIIINX KapOOHOBBIX
KHUCJIOT

[TonsiTue o
MIPOU3BOIHBIX
KapOOHOBBIX KHUCIOT

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

65

CriocoObl TTOTy4eHHS U

https://www.yaklass.ru/p/himija/10-klass/osnovy-
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IIPUMEHEHHE
KapOOHOBBIX KUCIIOT

organicheskoi-khimii

66

CrnoxHble 3¢upsL:
FOMOJIOTUYECKUU P,
obmrast popmyina,
HU30MEpHsl U
HOMEHKJIaTypa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

67

68

dusznueckue u
XHUMHYCCKHE CBOMCTBA
3¢upoB

Pemenue pacu€tabix
3a/1a4: 10 YpaBHEHUIO
XMMHYECKOM PEaKIUu,
Ha OIpEIEIICHUE
MOJIEKYJISIPHOM
(bopMyJIbI
OPraHU4eCcKOro
BEIIECTBA

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

69

TexHuka
0€30IaCHOCTH.
[IpakTnueckas pabora
Ne 3. Pemenue
AKCIIEPUMEHTAIBHBIX
3a7a4 10 TeMe
"KapOoHoBbIE
KUCIIOTHI. Cl0KHEIE

s¢upsr"”

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

70

Kupsl: ctpoenue,
¢duznveckue u

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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XUMHUYECKHE CBOMCTBA
(runpoinus)

Oco0EHHOCTH CBOMCTB
JKHPOB, COJCPIKALIIX

71 OCTaTKHU https://www.yaklass.ru/p/himija/10-klass/osnovy-
HENpPeIeJIbHBIX organicheskoi-khimii
JKAPHBIX KUCIIOT.
Kupsl B mpupoje
Mpb1a Kak coiu
BBICITNX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE N
Ny https://www.yaklass.ru/p/himija/10-klass/osnovy-
712 nevicteue. [lorsarue o ) . .
organicheskoi-khimii
CUHTETUUYECKUX
MOIOIIIUX CPEeICTBaxX
(CMO)
T'eneTnueckas cBsI3b
73 YII€BOAOPOIOB U https://www.yaklass.ru/p/himija/10-klass/osnovy-
KHUCIIOPOJACOAEPKALINX organicheskoi-khimii
OpraHUYECKUX BEUIECTB
PacuéTel o -
https://www.vaklass.ru/p/himija/10-klass/osnovy-
74 YpPaBHEHUAM - ST
. organicheskoi-khimii
XUMHUYECKUX PEaKIUi
CucreMatuszanus 1 -
. https://www.vaklass.ru/p/himija/10-klass/osnovy-
75 0000111eHNE 3HAHUHA 110 ) S
organicheskoi-khimii
TEME
O6as
76 XapaKTEPUCTHKA https://www.yaklass.ru/p/himija/10-klass/osnovy-

VTJICBOJIOB U
KJIaccupuKams

organicheskoi-khimii
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YIJIeBOJIOB (MOHO-, 1H-
Y TIOJTMCAXaPH/IbI)

77

MoHocaxapubl:
¢u3nveckre CBONCTBA
Y HaXOX/ICHUE B
pupoje

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

78

79

[IpumeHeHue riatoKo3bl,
€€ 3HaucHuEe B
KN3HCACATCIIBHOCTHU
Opranu3Ma

Jncaxapuipl:
caxaposa, MaJibTo3a 1
nmakto3a. Haxoxmenue
B PUPOJIE U
MIPUMEHEHHE
JIMCAaxXapuI0B

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

80

[Honucaxapuer:
CTpPOCHHUE
MaKpOMOJIEKYII,
¢buznueckue u
XHUMHYECKHE CBOMCTBA,
MIPUMEHEHHE

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

81

82

TToustue 00
I/ICKyc CTBCHHBIX
BOJIOKHAX

Pemenne pacueTHbIX
3a/1a4y Ha OMpeeICHUE
JIOJIA BBIXOJ1a TIPOJTYKTa
peaKIu OT

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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TEOPETUYCCKH
BO3MOYKHOTO

83

84

85

Cucremaruzanus u
0000111eHE 3HAHUI 110
pazneny

KonTponbHas padota
10 TEME
"Kucnoponcoaepxariu
€ OpraHuYeCcKue
coeauHeHu"

AMMWHEBI:
KJaccudukanms,
CTPOCHHE MOJICKYI,
obmas popmyna,
HU30Mepus,
HOMEHKJIATypa U
(bu3nueckre cBocTBa

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

86

87

88

XHUMHYECKHE CBOMCTBA
annaTUIECKUX
aMUHOB

AHWINH: CTpOEHUE
aHWJIMHA, OCOOCHHOCTH
XHUMHYECKHX CBOHCTB
aHWJIMHA

CriocoObI ostyueHust u
pUMEHEHHE
anudaTHIECKUX
aMHHOB

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

89

AMUHOKHUCIIOTHI:
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HOMEHKJIaTypa U
n3omepus, pusnyeckue
cBoiicTBa. OTOEILHBIE
MPEACTaBUTENH Ol
AMHHOKHUCJIOT

XUMHUYECKUE CBOUCTBA
aAMHHOKHCJIOT, UX

90 OHnoIOrnyecKoe https://www.yaklass.ru/p/himija/10-klass/osnovy-
3HAYCHUE organicheskoi-khimii
aMuHoOKucI0T. CuHTE3
)41 FI/I)]pOJII/I3 IICIITHUI0B
benku kak npupoHbIe Lo
91 HOTHIMEDLL CTOVKTVDLL https://www.yaklass.ru/p/himija/10-klass/osnovy-
PRl CTPYRTYP organicheskoi-khimii
0O€eJIKOB
92 XHUMHYECKHUE CBOMCTBA https://www.yaklass.ru/p/himija/10-klass/osnovy-
0€eJIKOB organicheskoi-khimii
A3oTtcoaepixaiiue
FeTepOHI/IKJ'II/I‘IeCKI/IX
COEINHEHUAX. .
https://www.yaklass.ru/p/himija/10-klass/osnovy-
93 HyxknenHoBbIC - L
organicheskoi-khimii
KHUCJIOTBI: COCTaB,
CTpPOEHHUE U
Ouosorudeckas poib
Texuuka
0€30I1aCHOCTH.
94 [IpakTnueckas pabora https://www.yaklass.ru/p/himija/10-klass/osnovy-

Ne 4. Pemenne
AKCIEPUMEHTAIbHBIX
3a7a4 10 TEME

organicheskoi-khimii
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«A30TcoiepKalme
OpraHuyecKue
COETUHEHUS»

95

96

97

TexHuka
0E30I1acHOCTH.
[TpakTyeckas pabora
Ne 5. Pemienue
AKCIIEPUMEHTAIBHBIX
3a7a4 110 TEME
«Pacrio3znaBanue
OpPraHHYECKUX
COCIMHCHUI

KonTponbnas pabota
o TeMe
"A3oTcoaepkaliue
OpraHHYECKUE
coeTuHEeHUS "

OCHOBHBIE TTOHSTHUSA
XAMUHA
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN U METOAEI
X CHHTE3a —
MOJIMMEPH3AIU U
IIOJINKOHIEHCALTUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

98

IInactmaccel.
Yrunuzanusa u
nepepadoTKa MIacTUKa

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

99

DnacToMephI:
HaTypaJIbHbIN

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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CUHTETUYECKUE
Kayuyku. Pe3una

100

Bouokna:
HaTypaJbHbIE,
HCKYCCTBEHHBIE,
CUHTETUYECKHUE.
[Tonmumepsr
CHELUATIBbHOTO
Ha3HA4YEeHUS

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

101

102

Texauka
0e30I1acHOCTH.
[IpakTrueckas pabota
Ne 6. Pemienue
AKCIIEPUMEHTAIBHBIX
3aJ1a4 110 TeMeE
«Pacmo3naBaHue
IUIACTMACC U BOJIOKOH»

O06o0ueHne n
cucTeMaTu3anus
M3Yy4EHHOI'0 MaTepuasia
o TeMe
"BBICOKOMONEKYISIPHBI
e coequHeHua"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii

https://www.vaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii
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11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI
ATtom. CocTaB aTOMHBIX -
. https://www.yaklass.ru/p/himija#program-
1 saep. XUMUYECKUH AIIEMEHT. 1
11-klass
H3otomns
CtpoeHue 371eKTPOHHBIX o
P P https://www.yaklass.ru/p/himija#program-
2 000JIOYEK aTOMOB, 1
11-klass
KBAaHTOBBIC UHCJIa
Knaccudukanus I
https://www.yaklass.ru/p/himija#program-
3 XUMHUYECKUX 3JIEMEHTOB (-, 1 11-Klass
p-, d-, f-amemenThI)
4 Pacnipenenenue 351€KTpoOHOB 1 https://www.yaklass.ru/p/himija#program-
M0 aTOMHBIM OPOUTAIISIM 11-klass
DNEeKTPOHHBIE
5 KOH(UTYpaIiu aTOMOB 1 https://www.yaklass.ru/p/himija#program-
9JIEMEHTOB B OCHOBHOM H 11-klass
BO30YKIEHHOM COCTOSTHUU
DJIEKTPOHHBIE o
https://www.yaklass.ru/p/himija#program-
6 KOH(HUTYpaIi HOHOB. 1
11-klass
DJIEKTPOOTPHULIATENBHOCTh
[Tepuonnueckuii 3aKOH U
[Iepnonnueckas cucrema —
https://www.yaklass.ru/p/himija#program-
7 XUMHUYECKHX dJIeMEHTOB /I, 1
11-klass
W. Menneneena, cBsI3b C
COBPEMEHHOI TeopHeit



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
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https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYSCKUX
3JIEMEHTOB M 00pa3yeMbIX

https://www.yaklass.ru/p/himija#program-

8
HMU IPOCTBIX U CIOXKHBIX 11-klass
BEILECTB 110 I'pyIIaM U
nepuojiaM
9 Cucremaruzanys https://www.yaklass.ru/p/himija#program-
000011IeHNE 3HAHUN 10 TEME 11-klass
Buan xXuMuueckoi CBA3H.
MexaHu3Mbl 00pa3oBaHU
10 KOBAJIEHTHOH CBSI3U. https://www.yaklass.ru/p/himija#program-
Bonopoanas cBs3b. 11-klass
MexMonexysspHbIe
B3aUMOJICUCTBUS
BaneHTHOCTE U BaJIEeHTHBIE
BO3MOYKHOCTH aTOMOB. .
. https://www.yaklass.ru/p/himija#program-
11 CBs13b 2NIEKTPOHHOM
11-klass
CTPYKTYPBI MOJIEKYII C UX
T€OMETPUUYECKUM CTPOCHUEM
IIpencraBienus o -
P https://www.yaklass.ru/p/himija#program-
12 KOMIUIEKCHBIX COCIUHECHUAX
11-klass
COCTaB M HOMEHKJIaTypa -
BemectBa MonekyasipHOTO 1
HEMOJIEKYJISIPHOT'O .
yIp https://www.yaklass.ru/p/himija#program-
13 cTpoeHust. Tumbl
11-klass
KPUCTAJUIMYECKUX PEIIETOK
U CBOMCTBA BEIIECTB
14 [TonsiTE O IUCTIEPCHBIX https://www.yaklass.ru/p/himija#program-
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https://www.yaklass.ru/p/himija#program-11-klass
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cucremax. [IpencraBnenue o
KOJUIOMIHBIX pacTBOpax

11-klass

HcrrHHBIE paCTBOPSI:
HACBIIICHHBIC U

https://www.yaklass.ru/p/himija#program-

15 HEHACHIIEHHbIE
11 ) 11-klass
pPacTBOPUMOCTb.
Kpucramioruaparsl
16 CriocoObl BRIpaKEHHS https://www.yaklass.ru/p/himija#program-
KOHIIEHTPAIIUK PacTBOPOB 11-klass
Pemenue 3agau c
HCIIOIB30BaHUEM TOHATHH Lo
https://www.yaklass.ru/p/himija#program-
17 «MaccoBas I0JIs
- 11-klass
pPacTBOPEHHOTO BEIIECTBAY,
«MOJISIpHAsT KOHIIEHTPAIUS»
Knaccudukanus u -
https://www.yaklass.ru/p/himija#program-
18 HOMEHKJIAaTypa
11-klass
HEOPraHUYECKHUX BEILECTB
19 Cucremaruzanus 1 https://www.yaklass.ru/p/himija#program-
000011IeHNEe 3HAHHUH 10 TEME 11-klass
KonTponbhas pabota no
temaMm «CTpoeHue aToma.
[Tepuonnueckuii 3aKOH U
20 IIepnonnueckas cucrema https://www.yaklass.ru/p/himija#program-
XUMHUYECKHUX BJIEMEHTOB 11-klass
J.1. MenneneeBay,
«CTpoeHue BellecTna.
MHoroo06pasue BenecTB»
21 Knaccudukanus https://www.yaklass.ru/p/himija#program-

XMMHYECKUX PEAKIUH B

11-klass
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HEOPraHUYECKOU U
OpraHUYeCcKON XUMHH.
3aKOH COXpaHEHHUsI MACChl
BEILIECTB; 3aKOH COXPaHEHUs
Y MIPEBpAICHUS SHEPTUU
IIpHU XUMHUYCCKUX PCAKIUAX

TennoBbie 3G HEKThI
XUMHAYECKHX PEaKIUi.

https://www.vaklass.ru/p/himija#program-

22 Tepmoxumuueckue 11-klass
ypaBHEHUS
Beruucnenus no
YPaBHEHUSIM XUMUYECKUX oL
23 peaxuii 1 https://www.yaklass.ru/p/himija#program-
11-klass
TEPMOXHUMHUYECKUM
YpaBHEHUSIM
CKOpOCTh XMMUYECKOM
24 peakuuu, e€ 3aBUCUMOCTD OT https://www.yaklass.ru/p/himija#program-
pa3nuYHbIX (PAaKTOPOB. 11-klass
Karanus u katanmzaropsl
o5 l'omorennsie https://www.yaklass.ru/p/himija#program-
reTEPOTreHHBIE PEAKLIUU 11-klass
Texauka 6€30MacHOCTH.
[IpakTuueckas padbora Ne 1
26 o teme "Bnusinne https://www.yaklass.ru/p/himija#program-
pa3nuYHbIX (haKTOPOB Ha 11-klass
CKOpPOCTh XUMHYECKOU
peaxkuun"
97 OO6parumbie 1 HEOOpAaTUMBIS https://www.yaklass.ru/p/himija#program-

peakuun. XuMHU4YECKOe

11-klass
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paBHOBecHUe

[IpakTrueckas padota Ne 2
o Teme "Bnusinue

https://www.yaklass.ru/p/himija#program-

28 a3IUYHEIX (aKTOPOB HA
p ¢ P 11-klass
MOJI0KEHUE XUMUYECKOTO
paBHOBecus"
DIIEKTPOJIUTHYECKAS
29 mucconmanysi. CUIbHBIE U https://www.yaklass.ru/p/himija#program-
CJTa0bIC DIICKTPOJIUTHI. 11-klass
CremneHs QUCCOIMAN
HNonnoe npounsBeneHne
30 BoJbl. Cpenia BOAHBIX https://www.yaklass.ru/p/himija#program-
pactBopoB. Bogopoaubii 11-klass
nokazatens (pH) pactBopa
I'maponu3s coneit. Peakium, -
P https://www.yaklass.ru/p/himija#program-
31 IIPOTEKAIOIINE B PACTBOPAX
11-klass
3EKTPOJIUTOB =
[TpakTuueckas padora Ne 3
32 o TeMe "XUMHUYECKUE https://www.yaklass.ru/p/himija#program-
peaKkuuu B pacTBOpax 11-klass
NIEKTPOJIUTOB"
OxuciuTenpHo-
BOCCTAaHOBUTEIILHEIE -
. https://www.yaklass.ru/p/himija#program-
33 peakuuu. Baxueimme
11-klass
OKHCJIUTENN U -
BOCCTAaHOBUTEIU
MeTo/1 37E€KTPOHHOTO Lo
https://www.yaklass.ru/p/himija#program-
34 (371€KTOHHO-MOHHOTO)

Oaimanca

11-klass
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DNEeKTpOIU3 pacTBOPOB U

https://www.yaklass.ru/p/himija#program-

35
pacIIaBoB BELIECTB 11-klass
36 Pemenue 3ampayu pa3inuHbIx https://www.yaklass.ru/p/himija#program-
THUIIOB 11-klass
37 Pemenue 3agayd pazinuHbIxX https://www.yaklass.ru/p/himija#program-
THUIIOB 11-klass
Cucremaruzanys —
. https://www.yaklass.ru/p/himija#program-
38 000011IeHNE 3HAHUH 110 TEME
11-klass
"Xumuueckue peakiuu"
KonrponsHas padora 110 -
T];? P https://www.yaklass.ru/p/himija#program-
39 TeMe "XuMuyeckue
11-klass
peakuun"
ITomoxxeHrEe HEMETAIIOB B
[Iepnonnueckoii cucreme
XUMHNYCCKUX DJICMCHTOB /. ..
A https://www.yaklass.ru/p/himija#program-
40 U. Menneneesa u
11-klass
0COOEHHOCTH CTPOCHHUS UX
atromoB. Ou3nyecKue
CBOMCTBa HEMETAJIJIOB
AnnoTponus HEMETAIOB —
https://www.yaklass.ru/p/himija#program-
41 (Ha mpuMepe KUCIopoa, 11-klass
cepsl, hocdopa u yriepoaa)
Bomopox: nonyuyenue, -
P v https://www.yaklass.ru/p/himija#program-
42 ¢bu3znyecKkrue 1 XuMHUYEeCKHe
. 11-klass
cBorictBa ['mapuasl
I'ayorensl: HaxoXICHUE B -
https://www.yaklass.ru/p/himija#program-
43 MIPUPOJIE, CIIOCOOBI

NoJy4YeHus1, PU3NIECKUe 1

11-klass
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XUMHYECKUE CBOUCTBA

["asioreHOBOIOPOBI.
44 Baxneiimue https://www.yaklass.ru/p/himija#program-
KHUCJIOPOJICOACpIKAIINE 11-klass
COC/IMHEHUS TAJIOT€HOB
JlaGopaTopHble U
MIPOMBIIIIJIEHHBIE CIIOCOOBI -
https://www.yaklass.ru/p/himija#program-
45 MOJyYEHUS TAJIOTEHOB.
11-klass
[IpuMeHeHne rajoreHoB u
HUX COCAUHECHUIN
[TpakTuueckas padota Ne 4.
46 Pewenue https://www.yaklass.ru/p/himija#program-
DKCIIEPUMEHTAIBHBIX 33124 11-klass
o Teme «l'ajJoreHb»
Kucnopoa: nabopatopHbie u
MIPOMBIIIIJIEHHBIE CTIOCOOBI
47 NOJTy4eHus1, U3nUecKue 1 https://www.yaklass.ru/p/himija#program-
XHMHYECKHUE CBOMCTBA. 11-klass
O3oH. [Ipumenenue
KHCJIOPOJIa U 030HA
48 LT T —— https://www.yaklass.ru/p/himija#program-
11-klass
49 Pewrenne 3ana4 pa3sian4HbIX https://www.yaklass.ru/p/himija#program-
THIIOB 11-klass
Cepa: Hax0XK/I€HUE B
50 MIPUPOJIE, CIIOCOOBI https://www.yaklass.ru/p/himija#program-
HOIyYeHHs1, PU3UUECKHE U 11-klass
XUMHUYECKHUE CBOMCTBA
51 CepoBoaopon, cyabduapt https://www.yaklass.ru/p/himija#program-
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Kucnopoaconep:xarue
COEJTMHEHUS CEPBL.

11-klass

https://www.vaklass.ru/p/himija#program-

52
OCco0EeHHOCTH CBOWCTB 11-klass
CEpPHOM KHUCIIOTHI
[TpakTuyeckas padora Ne 5.
Pemrenue -
https://www.yaklass.ru/p/himija#program-
53 AKCIICPUMEHTAIIbHBIX 337124
~ 11-klass
o Teme «Cepa u eé
COEIUHEHUSD)
A30T: HaxoXIeHUE B
IIPUPOJIE, CLIOCOOBI I
https://www.yaklass.ru/p/himija#program-
54 noJyiydeHus, Gpuznueckue u
. 11-klass
XAMHUYECKHE CBOMCTBA.
AMMUaK, HUTPUJIBI
Kucnopoaconep-xaine
55 COEIMHEHMS a30Ta. https://www.yaklass.ru/p/himija#program-
Oco0eHHOCTH CBOMCTB 11-klass
A30THOM KHCIIOTEI
[IpuMeHeHue a301a u €ro —
. https://www.yaklass.ru/p/himija#program-
56 COeIUHEHU. A30THBIE
11-klass
ynoopeHus
docdop: HaXOXKICHUE B
MIPUPO/IE, CIIOCOOBI -
https://www.yaklass.ru/p/himija#program-
57 noJiydeHus, Gpuznyeckue u
N 11-klass
XUMHNYCCKUC CBOUCTBA.
®ocdunst u pochun
58 Oxkcuasl hocdopa, https://www.yaklass.ru/p/himija#program-

dhochopconepxkamye

11-klass
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kucnotel. Comu gochopHoit
KHCJIOTHI

[Tpumenenue dhocdopa u ero

https://www.yaklass.ru/p/himija#program-

59 coequHeHnil. DocopHbIe 11-Klass
ynoOpeHus
[IpakTrueckas padota Ne 6
Pemienue N
https://www.yaklass.ru/p/himija#program-
60 IKCIIEPUMEHTAIILHBIX 33724 11-Klass
o Teme «A30T u pocdop u
HUX COEIUHEHUS»
VYraepo: HaXOXJIeHHUE B
MPpUPOJE, AJUIOTPOITHBIE L
https://www.yaklass.ru/p/himija#program-
61 Moaudukanuu; Gu3nIecKue 11-Klass
U XUMHYECKHE CBOMCTBA
MIPUMEHEHUE
Oxcun yraepoaa(Il), oxkcnn _—
yraepona(ll) https://www.yaklass.ru/p/himija#program-
62 yrnepoaa(IV), yronbHas
5 11-klass
KHACIOTAa U €€ COIn
63 Pemrenue 3ana4 pasian4HbIX https://www.yaklass.ru/p/himija#program-
TUIIOB 11-klass
Kpemuuii: HaxoxaeHue B
64 MIPUPOJIE, CIIOCOOBI https://www.yaklass.ru/p/himija#program-
noJtydeHus, Gu3ndeckue u 11-klass
XHMHYECKHE CBOMCTBA
Oxkcua kpemausi(IV), N
https://www.yaklass.ru/p/himija#program-
65 KpeMHHUEBask KACJIOTa,
11-klass
CUJINKATBI
https://www.yaklass.ru/p/himija#program-
66 [TpumMeHeHne KPeMHHUS U €T0

11-klass
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coeauHenuii. CTeKio, ero
MOJIy4EHHUE, BUJIBI CTEKIIA

Pemenne 3anau pa3inu4HbIX

https://www.yaklass.ru/p/himija#program-

v
6 THUIIOB 11-klass
CucreMaTH3anys u L
. https://www.yaklass.ru/p/himija#program-
68 000011IeHNE 3HAHUH I10 TEME
11-klass
"HemeTtamnbr"
69 Kontposbhas pabota mo https://www.yaklass.ru/p/himija#program-
teMe "Hemeramabr" 11-klass
Amnanus pe3yiLTaTtoB -
p }: https://www.yaklass.ru/p/himija#program-
70 KOHTPOJILHOM paboTHI,
11-klass
KOppEeKLHsI OINO0K
ITomoxxeHUEe METAIOB B
IIepnonnueckoii cucreme
71 XUMHYECKHUX DIIEMEHTOB. https://www.yaklass.ru/p/himija#program-
OcobeHHOCTH CTPOCHUS 11-klass
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METaJIJIOB
O6mwme puznueckune
7 CBOMCTBA METAJIJIOB. https://www.yaklass.ru/p/himija#program-
[IpumeHneHne MeTalIoB B 11-klass
OBITY U TEXHUKE
73 CI1aBBI METAJIIOB. https://www.yaklass.ru/p/himija#program-
Koppo3zus merannos 11-Kklass
74 Pewrenue 3anad pa3an4HbIxX https://www.yaklass.ru/p/himija#program-
THIIOB 11-klass
75 DIJIEKTPOXUMUYECKUH P https://www.yaklass.ru/p/himija#program-

HanpsH>KEHUA METaJIOB.

11-klass



https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass
https://www.yaklass.ru/p/himija#program-11-klass

OO6u1re cnocoObl MOTyYSHHS
METaJLIOB

76

77

OOm1ast xapaKTepUCTHKA
MeTaiIoB [A-rpynbl
[Tepuonnueckoit cucTemsl
XUMHUYECKUX 3JIEMEHTOB.
Harpuit u xanuii:
noJiyueHue, Gu3ndeckue u
XUMHYECKHE CBOICTBA,
MIPUMEHEHUE TTPOCTHIX
BEILIECTB U UX COCTMHEHUMN

OOw1ast xapakTepUCTHKA
MetasuioB [IA-rpynmsl
Ileproguueckoi CUCTEMBI
XUMHYECKHUX 3JIEMEHTOB.
Maruuii 1 KaJIbIUi:
noJiyuyeHue, pu3nyeckue u
XUMHYECKHE CBOMCTBA,
MIPUMEHEHHE TPOCTHIX
BEILIECTB U UX COCIUHEHUN

https://www.vaklass.ru/p/himija#program-
11-klass

https://www.vaklass.ru/p/himija#program-
11-klass

78

79

80

JKECTKOCTH BOIBI U CIIOCOOBI
€€ yCTpaHEHHUS

ATIOMUHUI: TIOJTyYEHHE,
¢buznyeckue 1 XUMHUECKUE
CBOICTBA, IPUMEHEHNE
AmdoTepHbIe cBOMCTBA
OKCHJIa U TUJIPOKCH]IA
ATIOMHUHMS,
TUIPOKCOKOMITIIEKCHI

https://www.yaklass.ru/p/himija#program-
11-klass

https://www.vaklass.ru/p/himija#program-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass
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AIIOMHHUA, UX IPUMCHCHUC

81

82

83

84

85

86

87

Pemenne 3aJlaq pa3JINYHbIX
THUIIOB

[TpakTrueckas padora Ne 7.
Pewenne
AKCIIEPUMEHTANBHBIX 3aa4
1o TeMe «MeTabl IITaBHbIX
TOATPYIII

OO01mas xapakTepucThKa
METaJIJIOB MOOOYHBIX
noarpynn (b-rpymm)
[leproanueckoit CUCTEMBI
XUMUYECKUX IJIEMEHTOB

du3znyecknue U XUMHUECKHIE
CBOKCTBA XpOMa U €ro
COE€IUHEHHH, UX
IIPUMEHEHNE

Baxkueiinue coequHeHUS
Mapranua. [lepmanranar
KaJlus, ero OKUCIUTEIbHbBIE
CBOMCTBA

duznyeckre 1 XUMHUUECKHE
CBOMCTBA XKeEJe3a U ero
coenuHenuil. [lonyuenue u
IIPUMEHEHHUE CIIJIaBOB
xKenesa

dusnyeckre 1 XUMHUYECKHAE
CBOIICTBa MeIU U €€
COCIUHEHMH, UX

https://www.vaklass.ru/p/himija#program-
11-klass

https://www.vaklass.ru/p/himija#program-
11-klass

https://www.vaklass.ru/p/himija#program-
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https://www.yaklass.ru/p/himija#program-
11-klass

https://www.yaklass.ru/p/himija#program-
11-klass
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IIPUMEHEHHE

dusnueckre U XUMUYECKUE
CBOWCTBA LIMHKA U €TI0

https://www.yaklass.ru/p/himija#program-

88 COEINHEHNH, UX 11-Klass
MIPUMEHEHHUE.
I'mapoKCOKOMILIEKCHI INHKA
[IpakTuueckas padora Ne 8.
Pemenne -
https://www.yaklass.ru/p/himija#program-
89 AKCIIEPUMEHTAILHBIX 33724
11-klass
o TeMe «MeTaJibl
MOOOYHBIX MTOATPYIIID»
90 Pemenue 3agau pa3nuyHbIx https://www.yaklass.ru/p/himija#program-
TUIIOB 11-klass
O06o06menue u
91 CUCTEMAaTH3AIUA https://www.yaklass.ru/p/himija#program-
W3YYEHHOTO MaTepraia mno 11-klass
TeMe "MeTamiber"
92 KonrtponbHas pabora no https://www.yaklass.ru/p/himija#program-
TeMe "MeTamiber" 11-klass
AHanu3 pe3yiabTaToB —
. https://www.yaklass.ru/p/himija#program-
93 KOHTPOJILHOH paboTHI,
11-klass
KOPPEKIHsI OIINO0K
Pone xumuu B o0ecrieueHun
YCTOMYHMBOTO pa3BUTHUSA —
https://www.yaklass.ru/p/himija#program-
94 yenoBeuecTBa. [lonstue o
11-klass
Hay4HBIX METOJIaX
HCCIICTOBAHNS BEIIECTB
https.//www.yaklass.ru/p/himija#program-
95 HayuHble npUHIUIIBL

11-klass
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OpraHu3ali XUMUYECKOTO
MIPOU3BO/JICTBA.
[IpombliieHHbIE CTIOCOOBI
MOJIy4EHUs BaXKHEHIIINX
BELICCTB

XUMHUYECKOE 3arpsA3HEHUE

https://www.vaklass.ru/p/himija#program-

96 OKpY>KaroIlel Cpe/bl U ero 1 11-Klass
MOCJIEACTBUSI
XUMHA ¥ 300POBbLE -
AP https://www.yaklass.ru/p/himija#program-
97 genoBeka. JlekapcTBeHHBIE 1
11-klass
CpeacTBa
Xumus mumy. Poabs XxumMuu B L
. https://www.yaklass.ru/p/himija#program-
98 o0ecrieueHny MMUIIEBON 1
11-klass
0€e30I1aCHOCTH =
Kocmernueckue u N
https://www.yaklass.ru/p/himija#program-
99 napdroMepHbIe CpeICTBa. 1
11-klass
BriToBasg xumug
XuMus B CTPOUTEICTBE.
100 Bakueiilne cTpoUTEIbHBIE 1 https://www.yaklass.ru/p/himija#program-
1 KOHCTPYKLIMOHHBIE 11-klass
Marepuabl
XHUMHS B CEILCKOM -
. https://www.yaklass.ru/p/himija#program-
101 xo3siicTBe. OpraHnYecKue u 1 11-klass
MUHEpaIbHBIE YI00peHUs
102 CucreMaTuszanus 1 1 https://www.yaklass.ru/p/himija#program-
000011IeHNE 3HAHUH 10 TEME 11-Kklass
OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOT'PAMME
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