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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Imero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHON IPOTPaMMBI CpEIIHETO o011ero
obpazoBanusi(POIl COO), npeacranenHbix B deneparbHOM TrOCyIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€trom Konnenmuu mpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX OpraHuzanusax Poccuiickoi
denepanvy, peamu3yIONIUX OCHOBHBIE OO0Opa3oBaTelIbHBIE MPOrPaMMBbl, U
OCHOBHBIX TOJIOKeHU «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oeneparuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUsS 3aHMMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(HEpEHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIBbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTalyy uX K ObICTPO MEHSIOIMIMUMCS YCIOBUSIM KU3HU B COLIMYME, a TAKXKeE IS
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusix mnpodeccHuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLINH.

B mporpamMme 1o XUMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0O  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOIMOJIAraroIIUMHU
nonoxkeHusiMu I'OC COO o B3auMOOOYCIIOBIICHHOCTH ILIEJIeH, ColepkKaHus,
pe3ysnbTaToB OOydeHUS] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecrneynBaeT
MOJIYYCHUE TPEICTABICHUS O IIENIAX, COJEpXKaHWUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHS 00yYarOUIUXCsl CpeICTBaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHS U TOCJIEAOBATEIBLHOCTH
U3y4eHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0I0B K (DOPMUPOBAHMUIO COJEPKATEIBHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydyaroluxcs B
paMKax WTOTOBOM arrectanud B (OpME EIUHOTO TOCYJapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUYSHUS XUMUH:



e YCTAaHAaBIMBAaET WMHBAPHAHTHOE MPEAMETHOE COJIep)KaHue, 00s3aTeNbHOEe
JUIS W3y4eHUsT B paMKax OTHEIbHBIX Npoduiei, mnpeaycMaTpuBaeT
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEPHOE pachpelieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUISL U3YYCHHSI OTACTBHBIX TEM;

e IMpeIaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3aJa4 U3y4eHHUs MpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTelbHOU
MPOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  OO0yYarolerocss IO OCBOCHHIO
CoJIep KaHus IpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeidaMd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEpKaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBJISIONIEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiist 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJioxkeHusmu PI'OC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIupoBaHHOTO OOyUYEHHsI Ha ypOBHE CpPEIHEro o0IIero oOpa3oBaHUSs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YE€HHs HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  ATalnoM  MOJYYEHHS]  XHUMHUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUsAX CPEIHEro npodeccHoHaIbHOTO
oOpa3zoBanus. B 93Toli CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHHe TEOpeTHYeCKOl u
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX ONpeNeaEHHbIN Mpoduib
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHUs B OpraHu3aIusax mpodeccruonanbHoro 00pasoBanusi. Hapsay ¢ atum,
B cBete TpeOoBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHUS
dbenepanbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETr0 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XuUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIUTAHUSA U COLMAIBHOIO PAa3BUTHS OOydarommxcs, Ha (GpopMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHMI pallMOHATU3alMU y4eOHOro TpyAa H
00OOIMEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocraBnsitomuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4YeHHUs
ABIIAIOTCSA YIUIyOsn€HHbIe Kypchl — «Opranudeckas xumus» U «OOmas wu
HeopraHudeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allud COJAEpP>KaHUA JTUX KypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETa.

OcHoBYy copaepxxaHusi KypcoB «Opranuueckas xuMmus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJE€HHOM YpPOBHE H3y4eHHs MpeaMera olecreuyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUMPEHHUS U YIIIyOJeHUs
IIPEACTABICHUM O CTPOEHUM BEIECTBA, XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSIX
MPOTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoauHamuku. HM3ydeHue mnepuoamueckoro 3akoHa u Ilepumoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercss  Ha  COBpPEMEHHBIX
KBAaHTOBOMEXAaHWYECKUX MPEICTABICHUSAX O CTPOCHUU aToMa. XUMHUYECKas CBS3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yueHue
TUMOB  peakuuil  JomojiHgeTcs  (OPMUpPOBAHMEM  MPEACTaBICHHN 00
IEKTPOXUMHUYECKUX IPOLECCax M 3JIEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opraHmdeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHMU3MaX PeaKIluii.

Oco0oe 3HayeHHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JIJIsl KJIACCOB OMpPEaeIEHHOTO Tpoduis (TIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMUSIHUE CMEXHbIE MpeAMEThI. Tak, Hanpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3NYECKOro Mpoduiis 0oJbInoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThI yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU TMpeIMeTa B JAaHHOM Clyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUIl B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS



MAacCbl U JHEPruHU, 3aKOHbl TEPMOJMHAMHKH, 3JIEKTPOJIM3a, IMPEICTABICHUS O
CTPOEHUH BEILIECTB U JIPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEaAMETa ISl KIAacCOB XUMHUKO-
Ouonornyeckoro npoduiist OONbIIUNA yAENbHBIA Bec OyleT MMETh OpraHuyeckas
xumusi. B 3TOM cioydae TmpemocTaBisieTCSs  BO3MOXKHOCTh it Oojiee
OOCTOSITEIPHOTO ~ PACCMOTPEHHMSI XMMHYECKOW  OpraHW3aliy  KJICTKH  Kak
OMOJIOTMYECKOM CHUCTEMBI, B COCTaB KOTOPOM BXOIAT, K TMpPUMEPYy, TaKue
CTPYKTYpPHBbIE KOMIIOHEHTBI, KaK JUIUJABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MpPEACTAaBUTEIICH
OCHOBHBIX KJIaCCOB OPraHUYECKMX BELIECTB CJYyKaT OCHOBOM JUISI W3Y4YCHUS
CYIIHOCTH MPOLIECCOB POTOCUHTERA, IbIXaHUsI, TUIIIEBAPCHUSI.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHUS
OOIIIEHAyYHBIX METOJIOB TTO3HAHUS U OMBITA MPAKTUUYECKOTO MPUMEHEHHS HAyYHBIX
3HAHUM HM3y4eHHE NpeaMera «XHUMHUsH Ha YriyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSI3IX C YYEOHBIMM TMpPEAMETaMH, BXOISIIMMH B COCTaB
npeaMeTHbix obnactell «EcTrecTBeHHO-HAaydHbIEe MOpeaMeThD», «MaTeMartnka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Ipn u3ydenun yuyeOHOro mnpeaMera «XuUMUs» Ha YIIyOJIEHHOM YPOBHE
Tak)ke, KaKk Ha ypOBHE OCHOBHOTO M CpeAHero oOiiero oopasoBanus (Ha 0a30BOM
YpOBHE), 3a7a4yeil MepPBOCTENEHHON 3HAYUMOCTH SIBJsieTCS (DOPMUPOBAHKHE OCHOB
HAyKM XUMHUHU Kak O0O0JIACTM COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKON
JESTEIPHOCTH YEJI0BEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOW KyJbTYphl. Pemienune
TOM 3a7auu Ha YIUIYOJIEHHOM YpOBHE U3YYEHHS TMIpeaMeTa Mpeanosaraer
pean3alMIo TAKUX LIEJIEH, KaK:

e (opMupOBaHUE MPEJICTABICHUN: O MaTepUaIbHOM €IUHCTBE MHUDAa,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBICHUM MPUPO/IBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK HW €€ Beaylleil poiu B obOecrneueHuu
YCTOMYMBOTO  pPa3BUTHSA  YEJNOBEYECTBA: B  pEHICHUH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JJaHNH HOBBIX MAaT€pHUaOB, HOBbIX UICTOYHUKOB YHEPTUH, B
o0ecTieYeHUN PAIMOHAIIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI W OOIIeH KyNbTYphl YEIOBEKAa, a TaKKe IKOJIOTHUYECCKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U MPUPOTHOM Cpeie;

e OCBOCHHME CHCTEMbl 3HAHWM, JIEKAIMMX B OCHOBE XHMHUYECKOMN
COCTaBJISAIONICH €CTEeCTBEHHO-HAYYHOW KapTUHBI MUpa: (HyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUMN O
CTPOEHHHM BEIIECTBA HA pPAa3HbBIX YPOBHSAX — AaTOMHOM, HWOHHO-
MOJICKYJISIDHOM,  HAJMOJICKYJISIPHOM, O  TEPMOAWHAMUYECKUX  H
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEAKLHH, O



XMMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CUCTEMAaxX, 00 0OLINX
Hay4YHBIX MPUHIUIAX XUMUYECKOTO MPOU3BOJCTBA;

dbopMupoBanue y oOy4aromuxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HAHUHN Uisi OOBSICHEHUS
KIIFOUEBBIX HJIEH W TPOOJEeM COBPEMEHHOW XHMHH, Il OOBSCHEHUS U
IPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX E€CTECTBEHHO-HAYYHYIO MPUPOLY;
IPAMOTHOTO penieHus MpoOJeM, CBSI3aHHbBIX C XMMHUEN, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI SKOJIOTUYECKON 0€30MaCHOCTH MOCIECTBUN
OBITOBOM M MPOU3BOJACTBEHHON JNEATEILHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BAHUEM U  NEepepadOTKOM
BEILECTB;

yrayOJeHue  TpPEeACTABICHMM O  HAy4HbIX  METOJax  IO3HaHuS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUW OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOAE, B MPAKTUUECKON IEATETbHOCTH U MOBCETHEBHOM KU3HU.

B nnane peanu3zanuu MepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BHBAIOLIUX
(GyHKUMNA LENOCTHOM CHCTEMBbl CPEJHEro oOuiero oOpa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM  ypoBHE OCOOYH — aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, Kak:

BOCIHUTaHUE YOEKJAEHHOCTH B TI03HABAEMOCTU SIBJICHUU TPUPO/IBI,
YBOKEHHUS K TMpOLEecCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIIEIOBAHUNA B XUMHUU, (HOPMUPOBAHHE MHUPOBO33PECHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHUBAIMM K OOYYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIUTAHWIO  HAa  OCHOBE  YCBOECHHS
00111eueTI0BEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPa30BaHMIO Kak
YCJIOBHUIO yCHENTHOMN MpodeCcCHOHATBHON U OOIIECTBEHHOM JIeATeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHEpoOBaHUEe yYMEHUN M HaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJIOTUUECKOHN eI TEIbLHOCTH.

OO611ee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpemHero obOmiero obpasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kmacce — 102 yaca (3 yaca B HEJIENI0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHEHH.

DNEeKTPOHHOE CTPOEHHE aToma YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIU3ALMM AaTOMHBIX OpOHuTaNeH
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbIN). TUIBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O cBOOOAHOM paaukane, HykiIeopuie u
anexkTpodue.

Teopuss cTpoeHMsT OpraHudeckux coenuHeHuit A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOoJeKyasipHble U CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalic¢HHasl,
ckenetHass. M3omepus. Buuabl u30MeEpUM: CTPYKTypHas, MPOCTPAHCTBEHHASI.
OnextpoHHbIe YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCTMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccudukaiuu opraHudeckux BemiectB. [lonsTue o
dbynkunonaasHoM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HoMeHKnaTypa opranndeckux coeaumHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

DKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHsS] BEIIECTB M HX MpEeBpallCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIESCTB IMPU HArpeBaHUU
(rutaBneHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHE MOJENCH MOJIEKYJ
OpTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonorudeckuil psj ankaHoB, oOmias ¢popMyina, HOMEHKIATypa 1
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3annsi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckne cBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKIMU 3aMELICHUS, H30MEpU3aLNH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTra, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEAKIM paJuKaIbHOTIO 3aMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmMmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (I[MKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CIOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNEKTPOHHOE U  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI alIKCHOB, Sp -
ruOpUIM3alysl aTOMHBIX OpOWTalleld yriepoaa, G- U T-CBsi3u. CTpyKTypHas H
reoMeTpuyeckas (UMc-TpaHc-) u3oMepusa. DPU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMUYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEILEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMepu3auuu U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha BOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Ankanuensl. Knaccuukanusi ankaaneHoB (CONpspKEHHBIE, WU30JMPOBAHHbIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenne. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudyeckuil psijy ankuHOB, oO1as (GopMyia, HOMEHKIaTypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJI aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECAWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCIIOTHBIE CBOICTBA AIKUHOB, UMEIOIIUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CBsI3b. CIOCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopolibl (apeHsl). I'oMojoruueckuil psifi apeHOB,
oOmast popMyIa, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJekynbl OeHzona. dusnueckue cBOMCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PeaklUy 3aMelIeHUs] B OEH30JIbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKkUHH NPHUCOCAUHEHUS, OKHUCIECHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha MpPUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamnus cruposia. CriocoObl NOTyYeHUs U
IIPUMEHEHUE aPOMATUYECKHUX YTIIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomytaeie HedTsaHbIE ra3bl. HedTh u €€ mpoucxoxaeHue.
KameHHbIN yroJib U MPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTKu HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B IPOMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DIIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO U CIIUPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBre IUTaION€HATIKAHOB C MATHUEM W LIMHKOM.
[Tonsatue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3YyYECHHUS BEIIECTB W MX NPEBpaICHUN:
n3yueHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kajids, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriepoga ¥ BOJOpPOJa B OPraHUYECKUX BEIIECTBax, IOJIYyYCHHE OTUJIIECHA H
M3YYEHHUE €ro CBOMCTB, O3HaKoMiieHHE ¢ KoyueKiusMu «HedTb» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KaydyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YIJIEBOJIOPOIOB M FAJIOTE€HIPOU3BOHBIX YIIIEBOAOPOAOB.

Kucsopoacoaep:kaniue oprannyeckue coelMHeHMsI.

[Ipenenvubie ogHOaTOMHBIE CHUPTHl. CTpoeHUE MOJIEKYN (HAa MpUMEpe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opMyna, U30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpENETbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKIHUM 3aMEIICHUs, JerujpaTallud, OKHUCICHUS,
B3aUMOJICUCTBME C  OpPraHUYECKMMHU W  HEOPraHMYEeCKUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M denoBeka. CrmocoObl MOMy4YeHWS W TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHOUPTHI — ATUJIEHIVIMKONbL W riaulepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEMICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMU
W HEOPraHWYECKUMHU KHCIOTaMU, KauyeCTBEHHAas peakius Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHue o MexaHW3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHMUS.
JletictBue Ha opraHu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYIbl, B3aUMHOE BJIUSHHUE TUJIPOKCOTPYIIbI U
oenzonbHOrO fAnpa. dusznueckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06slI osryueHus: U mpuMeHeHue gperomna. GenonpopmanbAeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJerujioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nueckue CBONCTBA albJETHIOB U
KETOHOB. ~ XUMHUYECKHME  CBOICTBAa  aIbJETWAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIIMHA Ha aJIbJICTUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH/I0OB U KETOHOB.

OAHOOCHOBHBIE Tpe/eNibHbIE KAapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJIHOOCHOBHBIX TMPEAENIbHBIX KapOOHOBBIX KHUCJIOT. BomoponHble CBSI3U MEXIy
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMHUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JuHOoNIeH08as KUcaoTel. CriocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psina, oOwas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3nYecKue 1 XUMUYECKHE CBOICTBA XKUPOB: THIIPOJIU3 B
KHUCIION U 1ienoyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeIeNbHbIX KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MpI1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapakrepucTuka yriaeBoaoB. Kinaccudukainus yrieBogaoB (MOHO-, -
U rnonucaxapuiel). MoHocaxapuibl: TIIOKO3a, (GpyKTo3a, raigakroza, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIMe U HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uapoaus
nucaxapunioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH W 1eiumoio3a. CTpoeHue MakKpoOMOJIEKYJl Kpaxmaja, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEeakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOJydyeHUue 3PUpoB etono3sl. [lonstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
PacTBOPUMOCTbD PA3JIMYHBIX CHUPTOB B BOJIE, B3AUMOJICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]l HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa
ruapokcuiom Meau(ll), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa IIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzammoaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE AKCIEPUMEHTANIbHBIX 3a7ad 1Mo temMaM «ChupThl U
dbenomnbly, «KapooHoBbIe KUCIOTHI. CII0KHBIE YPUPHD.

A3oTcoaep:xaliue OpraHnv4ecKue cCoeJuHeHH .

AMUHBI — OpraHuYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukainys aMUHOB:
anupaTUUeCKue W apoOMaTHUYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHHIC.
Crpoenue Moliekyl, oOmmas gopmysa, U30MEpHsi, HOMEHKIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBHAE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psaga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmIHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHmwinHaA. KauecTBeHHBbIE peakuuu Ha aHUIMH. CrnocoObl
MOJy4yeHUs] U TpuMeHeHue anudaruueckux amMuHOoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTAaBUTENN O
aMUHOKHUCIIOT: TJIMIMH, ajaduH. @OUu3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMUHOKHUCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAuU, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 Y TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHas, BTOpUYHAs M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBa O€JIKOB: THAPOJIM3, IEHATypalusi,
KaueCTBEHHbBIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl HW3YyYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHEe OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaMm
«A3zoTcoaepxxanue OpTraHUYECKUe COCJIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BricokomoJieKyIsIpHbIE COeTUHCHUS.

OCHOBHBIE TOHSTUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNAU, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuanbl. I[lmactmacchl (MOJUATUIICH, TOJTUIPONUIICH,
MOJIMBUHWIXJIOPU, TOJUCTUPOJ, TMOJIUMETUIMETaKpuiIaT, TMOJUKapOOHATHI,
noJIMdTUIICHTepePTanar). Y THin3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonmumepsl CIICLIMATIBLHOTO Ha3HAYCHUSA (Tedon, KeBJap,
AIIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraéMble MOJUMEPHI).

DKCNEpUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX NPEBpaICHUN:
O3HAKOMJIEHUE C 0o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxaenue MoJieKyJIsipHOM (OpPMyJibl OpPraHMYECKOTO COCIAMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXIECHUE
MOJICKYJISIPHON  (pOpMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKkIMu W/WIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJIYYEHHUsI, ONMpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOXHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATHIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
OSHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3UUECKUE BEIMYMHBI, C€IUHHUIIBI WU3MEPEHUS, CKOPOCTb, SHEPIus,
Macca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TETEpOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,



dorocuHTE3, IbIXaHWE, OEJIKH, YIJIEBOABI, JKUPHI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIE, TOILTUBO.

TexHoMOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTtOMHBIX saep. XUMHUECKHN anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukaims XuMrUiecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM — OpPOUTAIISIM.
DNeKTPOHHbIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTbD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CB43b NEpUOIUYECKOrO 3aKOHA U lleproanueckor CUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MNpPOCTBIX M CJIOHBIX BEIIECTB IO TrpynnaM ¢ IepuojaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUecKass CBsI3b. BHIIBI XMMHWYECKON CBS3U: KOBAJICHTHAsl, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JiauHa cBs3U. 110JIsIpHOCTD, HAPABIEHHOCTD U
HACBhIIIAeMOCTh KOBAJECHTHOM CBs3U. KparHeie CBs3u. BomgopoaHass CBs3b.
MexMoneKyIsapHbIE B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHAILMOHHON XVMUH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM pPaCTBOPOB:
MaccoBasi JoJisl BEIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIEe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. | pUBHATLHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHudecKou
XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEUIECTB; 3aKOH COXPAHEHUS M NPEBPALCHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeruoBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOoCTh XUMUYECKOW peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTannu3aTtopsl.

OOpatumMble U HEOOpaTUMbIE peakIuu. XuMHUyeckoe paBHoBecue. KoHncranta
XUMUYECKOT0 paBHOBecHUs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckass gucconuanus. CulbHbIE U cJIa0ble DJIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHaf,
nienouHas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTaHOBUTENb. IIpomecchl OKHUCIEHHST W BOCCTaHOBJIEHUS.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIH. MeETON 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W HUX NPEBPAIICHUM:
pa3loKEeHUE NEpOKCUIAa BOJOPOJAAa B IMPHUCYTCTBHUM KaTalM3aropa, MOIEIU
KPUCTAJUIMYECKUX PEIIETOK, POBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, M3YYCHUE BIIMSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemeraiwuioB B llepuogmueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckre W XUMUYECKHE CBOMCTBA: PEAKIIMH C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. HaxoxaeHue B mpupoje, COCOObI MOJydeHHs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBOAOpObl. BaxkHenmume KUCIOPOACOACPIKAIIUE
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TIOTyYCHHUS
rajgoreHoB. [[puMeHeHne raJoreHoB U UX COCIMHEHHUM.



Kucnopon, o3on. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMyYCHHUS
kuciopoaa. @u3nUecKue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAE, CIOCOOBI MOJY4YECHUS, (PU3UUECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepoi(IV), okcun
ceprl(VI). CepHucras u cepHasi KUCIOTBI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHN.

A3zor. HaxoxneHnue B Tmpupojie, CHOcoObl MONy4deHUs, (U3MYECKUE U
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprimeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnenue B mpupoje, CHOcoObl MONMydeHHs, (PU3MUYECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ conu. [lpumenenue ¢ochopa u ero coeauHeHuit. docdopHbie
ya0OpeHus.

VYrnepon, HaxoxJIeHHE B IpuUpoje. AJUIOTPOIHbIE  MOJIU(PUKALINY.
duznyeckue M XUMHUUYECKHE CBOMCTBA TIPOCTBHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(IV), yronenHas kucimota u eé€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIHIECTB, 00Pa30BAHHBIX YIJIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOMydeHHs, PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBas KHCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUs U ero coequHeHuil. CTeKs0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tonoxenne MetaioB B [leproandecKol CUCTEME XUMUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HalpspkeHW  metawioB.  OOmue  CrocoOsl
NOJTyYeHUS METaJIJIOB: TUAPOMETAILTYPrus, UPOMETATTYPIusl,
anekTpoMetaiutyprus. [lonarue o koppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cCUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: monydeHue, ¢GU3MYECKUE U
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHE MPOCTHIX BEUIECTB U UX COSTUHECHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpynmer [lepuomudeckoit cucTemsl
XUMUYECKUX DJJEMEHTOB. Maramii W KaJblHi: TOJNy4eHHe, (U3HYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUH.
JKécTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHUSI.



AnroMuHUI: noNydyeHue, pu3ndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQoTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmast xapakTepucThka MeTauioB T1o0ouHbIX mnoarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugapokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

@u3nueckue M XMMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHU.
Baxnenimme coenunenuss Mapranna(ll), wmapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHnil. OKCupl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). [lonmyuenue u npuMeHeHue xkene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEIU U €€ COSUHEHNM.

[MuHk: momydyeHue, (U3MUYECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U THAPOKCH/IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMenenue
UHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W HUX MPEBpaIlCHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEHHE KOJUIeKIMH «MeTamisl W CIUIaBbl», B3aHMOJECHCTBHE
IIEJIOYHBIX U IEJI0YHO3EMENbHBIX METAJIOB C BOJOHM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M )KEJIe3a C pAacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAJVIOB, B3aUMOJEHCTBUE THIPOKCUIOB AIIOMUHUS M ILMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHUE 3KCIEPUMEHTAIBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yeioBedecTBa. [lonsTue
O HAyyHbIX METOJax IIO3HAHHWS U METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHAKA,
CEpHOM KHUCIOThI, MeTaHoJa). [IpoMbIliieHHbIE CITOCOOBI MOIYYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH CPENbl U €ro IOCIIEICTBUS.
Pounb xumun B 0b6ecriedeHIH SHEPreTHIeCKOn Oe30MacHOCTH.

XuMusi ® 340pOBbe uenoBeKa. JlekapcrBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XvMHS THAIINA: OCHOBHBIC KOMITOHEHTHI, TTUIEBbIE 700aBKU. Poib Xxumun B
oOecrieuyeHnH UIIeBO 0€301TaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xummus. [lpaBuma
0€30IacHOr0 HCIIOIb30BaHUs TMpenapaToB OBITOBOM XHMHUH B IIOBCEIHEBHOMN
JKU3HU.

XuMusl B CTPOUTEICTBE: BAXKHEHIIUE CTPOUTENbHBIE MaTepUaibl (LIEMEHT,
OeTOH).

XUMHUS B CEILCKOM X03sicTBe. OpraHndyecKkre 1 MUHEpaIbHbIC YI00pPEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPacKu, CTEKJIO, KE€paMmuKa.
Marepuansl aJ1s 21eKTpOoHUKH. HaHOTeXHOIOT M.

Pacuérnble 3anaumn.

Pacuétpl: Maccel BeliecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00OBEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIH OJIHO U3
BEILIECTB HMMEET NIpUMecH, Macchl (00BbEMA, KOJMYECTBA BEIIECTBA) MPOAYKTa
pEaKlInM, €CIM OJHO M3 BEIIECTB [JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA H MOJIAPHOU
KOHIICHTPAIIMM BEIIECTBA B pPAacTBOpE, JOJIM BBIXOAA MPOAYKTa PEAKIHH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  W3yYeHHM  oOled u
HEOpPraHu4eckorM xuMuu B 11 Kilacce oCcylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATHH, MPUHATHIX B OTACIBHBIX
MpeaMEeTax eCTECTBEHHO-HAYYHOTO IIUKIIA.

OO61nue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: ABJICHUE, HAyYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaliu3, CUHTE3, Kiaccu(uKalus, nepuoguIHOCTh, HAOIO/ICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICIIMPOBAHUE.

dusnka: Marepus, MHUKPOMHUpP, MAKpPOMHp, aTOM, OJJIEKTPOH, IMPOTOH,
HEUTPOH, UOH, U30TOIIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, DHEPTETUUECKUN YPOBEHb,
BEILIECTBO, TelO, OOBEM, arperaTHOE COCTOSHHUE BEIIECTBa, HJACAIbHBIN Ta3,
buznYecKre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kiaeTka, opraHusM, dKocHcTeMa, bnocdepa, MeTaboIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTIACBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK YPHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHEepasbl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIURO,
PECYPCHL.

TexHoNorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUIYPIHs, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MTPOMBIIIJIEHHOCTb,
dhapmarieBTHYECKAS MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCpPUAJIOB, OJJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWN
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPAKTAHCKOW HIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CAaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTh 11U U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIn4HOCTHBIE peE3yJIbTaThl OCBOCHUA TNpeaMeTa «XHMHUSD»  OTPAXKaAIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEILHOCTH
O0Oy4JaronMxcs B MPOIECCE peau3aiy 00pa3oBaTEIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEILHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIIEHWU YYEOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh W TPUHAMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YYEOHOU ACSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

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

YBAXEHUSI K TPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
NPUIOKEHUS XUMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



MHTEpeca M [O3HABaTEIbHBIX MOTHMBOB B IOJIYYEHUHM MU MOCIEIYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIluH, CBSI3aHHBIC C XMMUYECKUMU SIBJICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popmMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJItoicHUsT TpaBwiI 0e30MmacHOr0 OOpalleHUs C BEUIECTBAMU B OBITY,
ITIOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIIOCH;

OCO3HAHMS TMOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEA0BATEIbCKOM
NeSATEeTbHOCTH, OOINECTBEHHO TOJIE3HOM, TBOPYECKOW W  JPYruX BHAAX
NesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEIMETHBIX 3HAHUH M0 XUMUH;

YBaXEHUS K TPYNY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY HWHIMBUIYAJIbHOW TPAECKTOPUU
oOpazoBanus, Oyaymiedi mpodeccun M peanus3anid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeObHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00Pa3HOr0 OTHOLICHHsS] K MPUPOJE KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTBbHOTO XapakTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIbHON CPEbI;



OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAlMOHAIBHOTO MPUPOIONIOJIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX ICUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBIILICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OTbITa NEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOW
MpPaKTUKE, CIOCOOHOCTH M YyMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHUHU
xemohoouu;

7) UEHHOCTH HAYYHOI'O NMO3HAHMSL:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAHUsl CNeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUS] 00 OKPYKalollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IUBUJIM3AUA: B €€ TYMaHHCTUYECKOW HAIPaBJICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCIIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJOTO YieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOIIUXCSA JaHHBIX C IEJIbI0  TOJYyYCHUS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKON JEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 10 XUMUU B
COOTBETCTBHHU C )KM3HEHHBIMU IOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasIu4HbIX chepax mpodeccrHoHaIbHOMI
NEATEIIbHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTAThl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble Ui (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4arOIIMUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKaOLIUe
IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (QakT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIeA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIe NEWCTBHs (MO3HABAaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHEBIE), o0ecreynBaroIme dbopmupoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETECHIIMH 00YyYaroIuXCs;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIC, MUPOBO33PCHUECKUE 3HAHUS U YHUBEpPCAIbHBIC y4E€OHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpegMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMA U  PETyJSITHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKue aeMcTBUSsI:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3ajJaBas MapaMmMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATh WX B3aHMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSITUS IS OOBSICHEHUS OTJAEIbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIs KJIAacCH(HUKAIMA BEIISCTB U
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh TPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aQHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
SABJICHUSX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUS MCIOJb3YEMbIE B XUMUKU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOACIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XUMHUYECKON



peakuuu — MpH pEIIeHWH YYeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
INPUMEHATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJETh OCHOBAMH METOJIOB HAYyYHOT'O TMO3HAHUS BEUIECTB U XHWMHUUYECKHX
pEeaKInii;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIOIb30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
npolecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHHS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEI0BAHNS,
COCTaBJIATh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npUOOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENbCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKUX 3aJay, IPUMEHEHUIO pPa3JudHbIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (Hay4yHO-
NOMYJIsSIpHAasl JUTepaTypa XMMHMUYECKOTO COJIEp)KaHHus, CIpaBOYHBbIE MOcoOus,
pecypcsl HTepHeTa), aHamu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCT;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE H
orbope wHbOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHpopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KaydecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: TPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyJibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1elCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>1 TCMBI B XO0A€ Auajiora /M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3yIbTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBaTH BHIBOJIbI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS MO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTh CBOK IIO3HABATEIIbHYIO
NEATEIBHOCTD, ONpeAeisasd €€ ILelM W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM Y4E€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HX pemeHus ¢ y4€TOM TOJYyYEeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTA HAa OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOrpaMMBbI 110 XUMUU Ha yriyOJa&éHHOM
YpPOBHE Ha YpPOBHE CpeAaHEro oOIero oOpa3oBaHUs BKJIIOUYAIOT CHCIU(DHUCCKUC
JUTsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHUS U CIOCOOBI JE€HCTBUN
10 OCBOEHUIO, MHTEPIIPETALMU U MPeoOpa30BaHUIO 3HAHUM, BUBI JI€ATEIbHOCTU
1O TMOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUN B Pa3IMYHbBIX Y4€OHBIX
CUTYalMsIX, a TAKXKE B PEAJbHBIX )KU3HEHHBIX CUTYyalUsAX, CBA3AHHBIX C XUuMuel. B
nporpaMme MO XHUMHHM TPEIMETHbIE pPe3yJbTaTbl MPEACTABICHBI IO TOJaM
U3Y4YECHHUSI.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHS
OTpaXaror:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMUU B CHCTEME €CTECTBCHHBIX HAyK M €€ POl B OOECIEYECHUU yCTOWIUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUN MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEpIuy, B obecrieueHun pPalMOHATBHOTO
MPUPOIOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIEH KYJIbTYpPhI
YelioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY
3I0pOBbIO U IIPUPOJIHOU CPEAE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKHMX  3HAaHUM, KOTOpAass  BKIIFOYAET:
OCHOBOIIOJIAraf0IIMEe MOHATUS — XUMHUYECKHUH 3JIEMEHT, aTOM, SIPO U SJIEKTPOHHAA
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTalM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX oOpOuTajed, HWOH, MOJIeKYJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOAHBIN CKelleT, (yHKIIMOHAIbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTYpHas M MPOCTPAHCTBEHHAas (TeoMeTpuyeckKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIECBOAOPOJIHI,
KUCJIOPOJI- W a30TCOJIEPKAIIME OPraHUYECKUE COEAUHEHUS, MOHOMED, IMOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonuueckuii 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPTraHUYECKUX
BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalieHUs] DHEPrHUM TPH XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
MMOHUMaHHS TPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUM; MPEACTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUs, O B3aUMHOM BIIUSIHUA aTOMOB U T'PYII aTOMOB
B MOJICKYyJIax (MHIYKTUBHBIA U Me30MepHBIN d(pdektol, opuentantsl | u Il pona);
(haKTOJIOTHYECKHE CBEIICHHUS O CBOWCTBAX, COCTaBe, MOJYUYCHUU U 0€30MacHOM
WCIIOJb30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATETbHOCTH  YeJOBeKa, OOMUX  HAYYHBIX  NPUHIMIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEPEepabOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISIBISATH XapaKTEPHBIC MPU3HAKU TTOHSATHM,
YCTAHABJIMBATh MX B3aUMOCBSI3b, MCIIOJb30BATh COOTBETCTBYIOIIME MOHATUS MPU
OIIMCAaHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

chOpMHPOBAHHOCTH YMEHHUIA:

HCIOJIb30BaTh XUMUYECKYI0 CUMBOJMKY ISl COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHUYEeCKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMUA U PACKPBIBATH UX CYLIHOCTH:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUMUA  IOCPEICTBOM  COCTABIICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrO oOMeHa MyTEM
COCTAaBJICHUS UX MOJIHBIX U COKPAILEHHBIX HOHHBIX YPAaBHECHU;



M3TOTaBJIMBATh MOJIEIN MOJIEKYJ OPraHUYECKUX BEUIECTB JJIs WILUTIOCTPALIUU
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA I1I0 CHUCTEMAaTUYECKOMN
Homenknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS ISl OTIEIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEIIECTB (ITUJIEH, AllETUJIEH, TOIYOJ, TIUIEPUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIIOTHI,
INIMIWH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPEICTATh BHUJ XHMHUYECKONW CBSI3M B
OpraHMYECKUX COCJIMHEHMSX (KOBAJICHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHUS MPUMEHATH IOJIOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jj1si 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOMCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKHUX YTJIEBOJIOPOJOB, CIUPTOB, aJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCIIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriIeBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSI3b  MEXKAY HUMH  ypaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHil C WCIOJIB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AMMHOTO BJIUSIHUS aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro mepepadoTKu U
MPaKTUYECKOE TPUMEHEHHE TIPOAYKTOB MepepabOTKH;

c(hOpMUPOBAHHOCTh BJIAJACHUS CUCTEMON 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHHUSI TPUMEHSTh 3TH 3HAHMUS;

chOpMHPOBAHHOCTH YMEHHUS MPUMEHSITh OCHOBHBIE oneparuu
MBICIUTETILHON JCSITEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALIMI0, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3€HM — ISl M3YyYECHUSA
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHWS CYIIHOCTH MaTepHajJbHOIO €IMHCTBA MHUpAa,
WCITOJIP30BaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMUHU ISl OOBSICHCHHS W
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MUCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHNX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUYETHI MO HAXOXICHUIO XUMHYECKOU
dbopMyIibl BEHIECTBAa MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHUYECKHUX JJIEMEHTOB,
MIPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IIPOTHO3UPOBATh, AHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJIOBEKAa, CBSI3aHHOW C MepepadOoTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS ISl IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CAaMOCTOSTEIIPHO TUIAHUPOBATh W IMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHE W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB W
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
O6e3omacHoro oOpamieHusi ¢ BeHIeCTBAMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynUpoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIndyHoON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJIOTHUYECKH I1€1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOILIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JEWCTBUSI Ha >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi CMbICH TTokazaress [1/1K;

aHAJU3MPOBATh I1IEJIECOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBINLJIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh Il€JICHANPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JauTepaTypa, CpelcTBa MaccoBoil uHpopmaluu, UuTepHeT u Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(OpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJIICHHOW y4eOHOM 3a1aueH.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSDY OTPAXKAIOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTHU SIBJICHUW MPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CIeUeHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
HMCTOYHUKOB SHEPIHM, B OOECIEUYEHUH PAIMOHAIBHOTO MPHUPOAOIOJIH30BaHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUS W OOIIEed KyJIbTypbl 4YeEJIOBEKa, a TaKxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHMS K CBOEMY 3J0POBBIO M IPUPOIHOMN

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAIOIINE TIOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroMma,

U30TOIIbL, 3JIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOUTalieid, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl pEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALMS, CTENEHb JAMCCOLMALINH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUYECKON pEeaKlUH, XUMUUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUUYECKOM TUCCOLMALNM, NEPUOIUYECKUN
3akoH J[.11. Menneneesa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU NPU XUMHUUYECKUX PEAKIMSIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUH SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JEKallueé B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U  KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAaX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIbHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TIOHITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIB30BATh XMMHUYECKYI0 CHMBOJUKY IS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHHUH  XMMHUYECKUX  PpEaKLUH,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIECHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XMMUYECKON CBS3M (KOBAJIECHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

cOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 110 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 Pa3IMYHBIM IpU3HAKaM (YUCITY
U COCTAaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiru, U3MEHEHHUIO
CTENEHE OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JIPYTHUE); CAaMOCTOSITENIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(pukauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPUOJUYECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c()OPMHPOBAHHOCTh YMEHUM: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—YETBEPTOIO IEPUOIOB
[Tepuognueckont  cucremsl  J[.MI.  MengeneeBa,  UCHOJB3Ys  TOHSTHS
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKHUE NOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNn», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHMSI CBOMCTB XHMHMUYECKHX 3JIEMEHTOB M HUX
coeqMHeHUM no mnepuogaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHHI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIHE
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIy HEOPraHMYECKMMM BEILIECTBAMHU C
IIOMOILIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
TUX peakUuid; peakuuid HMOHHOTO OOMEHa MyTEM COCTaBICHUS HX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMi  THUAPOIW3a;  PEeaKkun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIIOMHUHHS);



c(OPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Yy4€TOM HX DHEPreTHUYECKHX XapaKTEPUCTUK, XaApPaKTEP
W3MEHEHUSI CKOPOCTH XHMHYECKOW pEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKaIMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAyYHOIO
MO3HAHUS SIBJICHUW TMPUPOABl — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHNUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HMCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUHM, HMMEIOIMMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBJISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0oJee 0CO3HAHHOTO MOHUMAHHUS MaTePUATILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PacTBOPE» U «MOJISIPHAS KOHIICHTPAITUS»;
Macchl BEIIECTBa WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
pEeaKIMy; 3HAYEHUS] BOJOPOJHOrO IOKa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO JUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOJAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeIeIEHHOW MacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JJAHO B M30BITKE
(MiMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTAa pPEaKInH,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEPUMEHT  (NMpOBEACHHE  peakuuid  HOHHOro  oOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOT'O COCTaBa HEOPraHWYECKUX BEILIECTB, ONPEICICHUE
Cpelbl PacTBOPOB BEILIECTB C TIOMOIIBI) HWHJWKATOPOB, W3YyUYCHUE BIUSHHUSI
pa3IMYHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
DKCIEPUMEHTANIbHBIX 3a7a4 1o TtemaM «Metawib»y u  «Hemeramie»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIIeHHs ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh II€lb HMCCIENOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HMX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMHUYECKOM
mocyJol u j1abopaTopHbIM OO0OpYAOBaHHEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTMYECKH IE€JIECO00pa3HOro TOBEACHUS B OBITY W TPYyIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATH II€JCHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 MHGOpMAIMIO, TIepepadaThiBaTh €€ U UCMOJIb30BaTh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos
Ne HaumeHoBaHue pa3/ie/ioB U TeM JuekTpoHHbIE (HUGPOBDbIE)
KonrTpoabubie IIpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
Bnbnnoteka LIOK
https://m.edsoo.ru/7f41837c
http://him.1september.ru
[Ipenmet opranuyeckoit xumuu. Teopust http://school-
1.1 CTPOECHUS OPraHUYECKUX COCIMHEHUN A. 8 collection.edu.ru/collection/chemistry
M. bytneposa http://www.chemistry.ssu.samara.ru
http://chemworld.narod.ru
http://maratakm.narod.ru
Hroro no paszneny 8
Pa3nea 2. Yriesogopoasbl
71 IIpenenbHble YIIeBOAOPOABI — AJIKaHBI, 5 bubnunoreka [JOK
’ ITUKITOATTKAHBI https://m.edsoo.ru/7f41837¢
HenpenenbHbie yrieBOgOPOIbI: aTKEHBI http://him. I september.ru
2.2 TKATHCHEL AUTKHHEL ’ ’ 14 1 http://school-
A ’ collection.edu.ru/collection/chemistry
23 ApoMaTHYecKue yrieBo0poIbl (apeHs) 8 http://www.chemistry.ssu.samara.ru
[IpupoaHbIe ICTOYHUKH YTIIEBOJOPOJIOB hutpffehenvonld. narod.ry
2.4 PHpoa A HOPOA 4 http://maratakm.narod.ru
U UX nepepadboTka
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1




Hroro no pazgeny

35

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Cnuptel. Denon 11 bubaunoreka ITOK
KapOOoHUIIbHBIE COETUHEHHS: AJIbICTHIbI https:/m.edsoo.ru/7t41837c
http://him.1september.ru

3.2 1 KeToHbl. KapOOHOBBIE KHCIIOTHI. 21 htto//school

p://school-
C e LK ) . )
AoKHEIE SGHpEL. HKupb! collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru
33 VIIeBos! 9 http://chemworld.narod.ru
http://maratakm.narod.ru
Hroro no pazneny 41
Pa3znen 4. A3oTconepxkaimye opranHudecKkue coe{uHeHust
bubmmoreka [IOK
https://m.edsoo.ru/7f41837¢c
http://him.1september.ru
http://school-

4.1 AMUHBI. AMUHOKHCIIOTEL. belku 12 collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru
http://chemworld.narod.ru

http://maratakm.narod.ru
Uroro no pazgeny 12
Paspnen S. BeicokoMoJIeKy /I pHBIE COCAUHEHHUSA
bub6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
5.1 BpICOKOMONEKYIISIPHBIE COETMHEHUS 6

http://him.1september.ru
http://school-




collection.edu.ru/collection/chemistry

http://www.chemistry.ssu.samara.ru
http://chemworld.narod.ru
http://maratakm.narod.ru

Hroro no pazneny
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11 KJIACC

HaunmenoBaHmue pa3xeioB u

KoauuecTBO 4acoB

DJlIeKTpoHHbIe (LM (poBbIE)

Ne n/m Kontpoabnsie IlpakTuueckue
TeM POrpaMMbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue aToma.
INepuoauyecKuii 3aKoH U bubmuoteka LIOK https://m.edsoo.ru/7f41837¢c
1.1 I[Mepuoauyeckas cucTeMa 9 http://him. I september.ru
XHMITYECKHX 3EMEHTOB [ http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru
. MeunneneeBa
http://chemworld.narod.ru
1.2 CTpoenue BeliecTBa. 11 1 http://maratakm.narod.ru
MHoroo6pasue BelecTB
1.3 XHUMHUUYECKUE PeaKUU 19 1 3
Hroro no pazgeny 39
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Hemeramiet 31 1 3 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢c
http://him.1september.ru
http://school-collection.edu.ru/collection/chemistry
%) MeTaibl 23 1 2 http://www.chemistry.ssu.samara.ru
http://chemworld.narod.ruhttp://maratakm.narod.ru
Wroro no pazmeny 54
Pa3znen 3. XumMus u :KuM3Hb
bubmuoreka LIOK https://m.edsoo.ru/7f41837¢c
MeTtoapl T03HaHUS B XUMUH. ;
3.1 9 http://him.1september.ru

XUMHS U )KU3Hb

http://school-collection.edu.ru/collection/chemistry




Hroro no pazgeny

http://www.chemistry.ssu.samara.ru

http://chemworld.narod.ru

http://maratakm.narod.ru
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Ne KoanuectBo yacon
Hara DJIeKTPOHHBbIE HU(PPOBLIE
n  Tema ypoka KouTpouabu IIpakTnyeckue
Bcero U3y4eHus: o0pa3oBaTejibHbIE PeCypPChI
/ bie PadoThI paGoThI
1|
[Ipeamer 1 3HaYeHUE OPraHUYECKOMN
P P Vpox (PAII)
XUMUH, IPEJICTABIICHUE O )
1 https://resh.edu.ru/subject/less
MHOT000pa3uu OPraHuYEeCKUX
. on/6149/start/170388/
COEIMHEHU I
DNEKTPOHHOE CTPOEHUE aTOMa
nepojia (0OCHOBHOE U
yr 6p A ( ) 1 https://www.youtube.com/watc
BO30YKIEHHOE COCTOSTHUSA).
YA h?v=dsxIPuChhfw
BaneHTHBIE BO3BMOXHOCTH aTOMa
yriepona
XuMH4YecKasi CBA3b B OPraHUUECKHUX
COEAMHEHUAX. MexaHu3Mbl 1 https://www.youtube.com/watc
00pa3oBaHMs KOBAJIEHTHOM CBSI3H, h?v=dsxIPuChhfw
Croco0bl pa3phIBa CBA3EH
bu6mmorexa [IOK
https://www.yaklass.ru/p/himija
Teopus cTpoeHUs OpraHUYECKUX 1 /10-klass/osnovy-organicheskoi-
coennHeHnit A. M. byrieposa khimii-6490554/izomeriia-
izomery-6490525/re-89f4bcdf-
9ac1-4184-bcd8-ececbebfee03
Bunsl nzomMepuu: CTpyKkTypHas, | bu6mmoreka [IOK
MPOCTPAHCTBEHHAs. DJIEKTPOHHbIE https://lesson.edu.ru/lesson/72




3¢ deKTh B MOJIeKyJIaX
OPraHUYeCKUX COCIMHEHUHN

[IpencraBnenue o KiiacCUPUKALNH U

6ee099-e1a9-410f-b8be-
b4cb589aeadl

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/4d

6 CHUCTEMaTHUYeCKasi HOMEHKJIATypa
(IUPAC) a231505-652d-4916-9e7c-
OpraHUYECKUX BELIECTB c6e88b39bb24
bubnunoreka LIOK
7 Knaccudukanus peakiuii B https://multiurok.ru/files/urok-
OpraHN4YeCKOM XUMHUH prezentatsiia-po-khimii-alkany-
10-klass-1.html
bubmuoreka [IOK
g Cucremarnsamnus 1 00001IeHE https://nsportal.ru/shkola/khimi
3HAHUH 110 TEME ya/library/2018/05/13/tsikloalka
ny
AJIKaHBI: TOMOJIOTUYECKUH DS,
bu6nunorexa LIOK
obmast popmysia, HOMEHKIATypa 1 https://
ps:
9 H30MEPHS, DIIEKTPOHHOE U
P P resh.edu.ru/subject/lesson/5412
MPOCTPAHCTBEHH TPOECHH
POCTPAHCTBEHHOC CTPOCHHC /start/212563/
MOJIEKYJI
bu6mmoteka IIOK
10 dusnueckue U XUMHUYECKHUE CBOMCTBA https://lesson.edu.ru/lesson/53c
AJIKaHOB d2379-2a45-43b1-9f67-
7ebcdaf03ce0
bubnunorexa LIOK
HaxoxneHnue aikaHOB B IPUPO/IE.
https://lesson.edu.ru/lesson/53c
11 CriocoOsl MostydeHus: ¥ IpUMEHEeHUe
d2379-2a45-43b1-9f67-
aJIKaHOB
7ebcdaf03ce0
12 [uxnoankansl: obmas Gopmyna, bubnuotexa [JOK

HOMEHKJIaTypa U U30MEpHs,

https://lesson.edu.ru/lesson/7d




0COOEHHOCTH CTPOCHHS U
XAMHYECKAX CBOMCTB, CIIOCOOBI
HOJIY‘-IGHI/ISI nu HpI/IMeHeHI/IC
Perrenue pacuéTHbBIX 3a1a4 Ha
OIpeICIIEHUE MOJIEKYIIIPHOM
(bopMyIIBI OPraHHYECKOTO BEIIECTBA

ada027-8448-418f-b416-
fbaledd4ab6d

https://lesson.edu.ru/lesson/6df

13 110 MaCCOBBIM JIOJISIM aTOMOB 23393-6f08-4b9f-ae01-
3JIEMEHTOB, BXOIAIIMX B €0 COCTaB. 2983b95b854a
Cucremarnsamnus 1 00001IeH1E
3HAHUH T10 TEME
AJIKEHBI: TOMOJIOTHYECKHUH P,
obmrast popmysa, HOMEHKIATypa bubmmorexa [OK

pMYJIa, ypa, https://lesson.edu.ru/lesson/05¢
14 BIEKTPOHHOE U MPOCTPAHCTBEHHOE
C 92929-6741-4d7c-84b5-
cTpoeHue Mosekya. CTpykTypHas U 009292468356
[HC-TPAHC-U30MEPHUSI AIIKEHOB
. bubmuoreka [IOK
du3nyeckre 1 XUMHUUECKHE CBOICTBA . .

15 https://chemege.ru/ximicheskie-
ankeHoB. [IpaBuino MapkoBHHKOBa . .

svojstva-alkinov/
bu6mmoteka IIOK

16 CrniocoOsl MosTyueHus: U IpUMEHEHUE https://infourok.ru/prezentaciya
AJIKEHOB -po-himii-na-temureshenie-

zadach-po-organicheskoy-himii-
bubnunorexa LIOK
https://nsportal.ru/shkola/khimi
[IpakTuueckas pabora Ne 1 o Teme ]
" ya/library/2018/05/31/nepredel
17 [Tonyuyenue sTUIEHA U U3yYEHUE ETO
e nye-uglevodorody-
CBOMCTB
obobshchayushchiy-urok-v-10-
m-klasse
18  Pemenue pacu€THbIX 3a7a4 Ha VYpox (POIII)




OIIpeJICIICHUE MOJICKYIISIPHON
(hOpMyIIbI OPraHUYECKOTO BEIECTBA
ANKanueHsl: CONpsHKEHHBIE,
M30JIMPOBAHHbIE, KyMYJIHPOBAaHHBIC.

https://resh.edu.ru/subject/less
on/4775/start/150494/

bubnunoreka LIOK
https://lesson.edu.ru/lesson/d8

19 Oco00EHHOCTH AJIEKTPOHHOTO 6d7d00-d5b4-491d-aded-
CTPOEHUSA c3ddal9feefs
bubnunoreka LIOK
20 XHUMHUYECKHE CBOMCTBA https://lesson.edu.ru/lesson/d8
CONPSKEHHBIX TNEHOB 6d7d00-d5b4-491d-aded-
c3ddal9feefs
bubnunoreka LIOK
71 CriocoObl MoTy4eHus1 U IPUMEHEHUE https://lesson.edu.ru/lesson/d8
aJIKaJUuCHOB 6d7d00-d5b4-491d-aded-
c3ddal9feefd
AJKMHBI: TOMOJIOTUYECKHH AT,
obmrast popmyrna, HOMeHKnaI;ypa, bubmmorexa LOK
https://lesson.edu.ru/lesson/05c
22 BIEKTPOHHOE U MPOCTPAHCTBEHHOE
9a2929-6741-4d7c-84b5-
CTp?eHI/Ie MOJIEKYI, (PU3HUECKHe 009292468356
CBOMCTBa —Iolatleb
bu6nunorexa LIOK
. https://lesson.edu.ru/lesson/05c
23 XHUMHUYECKUE CBOKMCTBA aJTKMHOB
92929-6741-4d7c-84b5-
009292468356
but6mmoreka [IOK
4 KauecTBeHHBIE peaKkIIMK Ha TPOHHYIO https://lesson.edu.ru/lesson/05¢
CBA3b 9a2929-6741-4d7c-84b5-
009292468356
75 CriocoObI MoNTyueHus: U IPUMEHEHUE bubnmnorexa [JOK

AJIKWHOB

https://lesson.edu.ru/lesson/05c¢




92929-6741-4d7c-84b5-
009292468356

Pemenue 3agau: pacu€rsl 1o

bubnunoreka LIOK
https://infourok.ru/prezentaciya

26 YPaBHEHUIO XMMUYECKON peaKInu -po-himii-na-temureshenie-
zadach-po-organicheskoy-himii-
bu6nmoreka [IOK
https://nsportal.ru/shkola/khimi

7 CucremaTu3aius 1 0000IIeHNe ya/library/2018/05/31/nepredel

3HAaHUH 10 TEME nye-uglevodorody-
obobshchayushchiy-urok-v-10-
m-klasse
ApEHbI: TOMOJIOTUYECKUH Ps/I,
oOuras popmysna, HOMEHKIATYpa. bubnuorexa [IOK
28  DIeKTpOHHOE M MPOCTPAHCTBEHHOE https://resh.edu.ru/subject/less
CTPOEHUE MOJICKYJI OeH307a 1 on/4775/start/150494/
TONyoJIa, UX (PU3NYECKUE CBOMCTBA
bu6nunorexa LIOK
79 XHWMHYECKHE CBOMCTBA apEHOB: https://lesson.edu.ru/lesson/d8
peaKkuuy 3aMeleHus 6d7d00-d5b4-491d-aded-
c3ddal9feefd
but6mmoreka [IOK
https://www.yaklass.ru/p/himija
XHUMHUYECKUE CBOMCTBA APEHOB: /10-klass/uglevodorody-
30 peaKuuy MPUCOCTNHEHNS, OKUCIIEHUE 6579439/areny-svoistva-
TOMOJIOTOB O€H3071a poluchenie-i-primenenie-
6912880/re-e50d1927-208a-
472c¢-9¢ca9-551509613891
31 OCO0CHHOCTH XUMHUYECKHX CBOWCTB bubmuorexa [{OK




CTHUPOJIa

https://www.yaklass.ru/p/himija
/10-klass/uglevodorody-
6579439/areny-svoistva-
poluchenie-i-primenenie-
6912880/r e-e50d1927-208a-
472c-9¢a9-551509613891

Pemenne pacu€THbIX 3a1a4 Ha

bubnunoreka LIOK
https://www.yaklass.ru/p/himija
/10-klass/uglevodorody-

32 ompeneneHue MOJEKYIIPHOU 6579439/areny-svoistva-
(hOopMyIIbl OPraHuYecKOro BEIECTBA poluchenie-i-primenenie-
6912880/re-e50d1927-208a-
472c¢-9¢ca9-551509613891
CriocoObl MoTy4eHus1 U IPUMEHEHUE bubmmorexa [OK
33 i P https://www.youtube.com/watc
apeHoB
P h?v=18GKghHjex8
['eneTndeckas CBSI3b MEXKIY bubnmnorexa [JOK
34 pa3nUYHBIMHU KJIACCAMU https://www.youtube.com/watc
YIIIEBOJIOPOJIOB h?v=18GKghHjex8
Pacuérel o ypaBHeHUAM
XHMquCKnypeaK 15051 bubmmorexa [IOK
35 C peattt 6 5 https://www.youtube.com/watc
nucTeMaTtu3aius u o000ImeHne
. 1 = h?v=18GKghHjex8
3HAHMUH 1O TeMe
bubnunorexa LIOK
36 [Ipuponnsiit ra3. [lomyTHeie https://lesson.edu.ru/lesson/99
He(TsAHbIE ra3bl 557a5e-2221-43e0-97b8-
983de535c44d
37 KameHHBIi yroap 1 IpOIyKThl €T0 bu6muoreka [JOK

nepepadboTKu

https://lesson.edu.ru/lesson/99




557a5e-2221-43e0-97b8-
983de535c44d

Hedtb u ciocoOb1 €€ nepepaboTKy.

Bubmmorexa POI

38  IlpumeHeHME POTYKTOB https://resh.edu.ru/subject/less
nepepadoTku HePTH on/6148/start/170461/
['enernueckas cBsA3b MEXKIY bubnmnoreka HOK

39  pa3nMYHBIMHU KJIACCaMHU https://www.youtube.com/watc
YIIIEBOJIOPOIOB h?v=KeTolphJbY8
["asoreHonpoun3BoIHBIE

bubnnorexa [IOK
YTJIEBOJIOPO/IOB: JIEKTPOHHOE H
40 https://www.youtube.com/watc
CTPOCHUE; PEAKIIUU 3aMCIICHHS
p - peartl B h?v=KeTolphlJbY8
rajoreHa
JHeiicTBue 1menouei Ha
bubnnorexa [IOK
raJIOTCHIIPOU3BOIHBIC. 1

41 . https://www.youtube.com/watc
B3anmoaeiicTBre aurajioreHaakaHOB hav=KeTolphlbY8
C MarHveM M [IUHKOM ]

bubmmoreka IIOK
Cucremaru3anus U 0000IICHIE 1

42 . S —" https://www.youtube.com/watc

3HAHUM MO pazjaen
pasAcy AOPOA h?v=KeTolphJbY8
bu6nunorexa LIOK

43 KonTponbHas pabota no teme https://lesson.edu.ru/lesson/6a
"Yraesogopobr" bf1680-4eb5-46f2-8ea5s-

44d63cccf518
[IpenenbHBIC OTHOATOMHBIE CTTUPTHI:
TOMOJIOTUYECKHH psiJl, oO1ias
but6mmorexa POILI
dhopmyna, CTpoeHHE MOJICKYII, )
44 https://resh.edu.ru/subject/less

M30MepHsi, HOMEHKJIATypa,
knaccupukanus, pusnyeckue
CBOMCTBa

on/4769/start/150550/




XUMHUYECKUE CBOMCTBA MPEIETbHBIX

bu6nmoreka [IOK
https://lesson.edu.ru/lesson/54

45
OJHOATOMHBIX CIIHPTOB 39c18b-7440-4b6f-bf84-
c04fad71694f
bubnunoreka LIOK
46 CriocoOsl MoTyueHus: U IpUMEHEHUE https://lesson.edu.ru/lesson/54
OJHOATOMHBIX CIIUPTOB 39c18b-7440-4b6f-bf84-
c04fa471694f
bubnunoreka LIOK
[IpocTeie 3¢upbl: HOMEHKIATYpa U https://infourok.ru/avtor-
47 = u3omepus, 0COOCHHOCTH (PU3NUECKHUX goncharov-t-prezentaciya-po-
1 XMMUYECKUX CBOMCTB himii-prostie-efiri-klass-
2841335.html
bubmuoreka [IOK
MHOroaroMHsble CIIMPTHI:
https://lesson.edu.ru/lesson/46
48 = STUJIEHTIMKOJIb U TIULEPUH, UX
. 1aa9c8-c0ef-4827-a8e5-
¢bu3nuecKkre U XUMHUYEeCKHe CBONCTBA d1220bedc826
bu6nmorexa [IOK
49 CrniocoOsl MoNTyueHus: U IpUMEHEHUE https://lesson.edu.ru/lesson/46
MHOT'OaTOMHBIX CITHPTOB 1aa9c8-c0ef-4827-a8e5-
d12a0bedc826
@DeHOo1: CTPOCHHE MOJIEKYJIbI, bubmmoreka POII
50  ¢dwusmyeckue cBoicTBa. TOKCUYHOCTH https://resh.edu.ru/subject/less
dbenomna on/5727/start/150577/
bubnunorexa LIOK
51 Xumudeckue cBoicTBa (heHoma https://resh.edu.ru/subject/less
on/5727/start/150577/
57 CriocoObI TOTy4eHUsT U TPUMEHEHNE bubnmnorexa [JOK

dbenona

https://lesson.edu.ru/lesson/64




9883b8-7c5f-4f16-896e-
10a2278b08f1

[Tpaktuyeckas padora Ne 2. Pemenue

bubnunoreka LIOK
https://infourok.ru/prakticheska

53 AKCIEPUMEHTAIBHBIX 33724 M0 TEME i
" " ya-rabota-9-po-teme-spirty-kurs-
CrupThl ¥ heHOITBI i )
reshenie-eksperimental
bu6nmoreka [IOK
54 Cucremaruzauusa 1 00001IeHnE https://lesson.edu.ru/lesson/64
3HAHUH 10 TEME 9883b8-7c5f-4f16-896e-
10a2278b08f1
ATNBIEruIbl U KETOHBI: 2JIEKTPOHHOE
CTpoeHUEe KapOOHMIIBHOM IPYIIIIEI;
P P by bubnunoreka LIOK
55 TOMOJIOTUYECKHE PSIBI, 001Iast
dbopMmya, u3omMepus u
HOMEHKJIaTypa
ANbIeruipl U KETOHBI: (PU3NMUECKUE bubmmorexa PIIII
56 VH 8 ' https://resh.edu.ru/subject/less
CBOMCTBA; peaKIuM IIPUCOCTMHEHUS
peaxdl p a on/4776/start/
bubmmoreka IIOK
https://infourok.ru/teh-karta-
Peaknuu okuCIEHNS U KAYECTBEHHBIE . -
57 uroka-po-himii-himicheskie-
peaKIu aJIbJIETU0B U KETOHOB ] )
svoystva-aldegidov-i-ketonov-
klass-3834719.html
but6mmorekxa [IOK
Cri0COBL! HTONVIEHIS AlhICIIIOR 1 https://infourok.ru/teh-karta-
58 i AICTHA uroka-po-himii-himicheskie-
KETOHOB ) .
svoystva-aldegidov-i-ketonov-
klass-3834719.html
59 OIHOOCHOBHBIE MPEIETbHBIC but6mmoreka [IOK




Kap6OHOBBIe KHCJIOTHI, 0COOEHHOCTHU
CTPOCHUSA UX MOJICKYJI

https://lesson.edu.ru/lesson/b4f
eaa04-3438-4b57-a3ec-
ba0f9fe63c0d

N3omepust 1 HOMEHKIATypa

bubnunoreka LIOK
https://lesson.edu.ru/lesson/b4f

60  kapOOHOBBIX KHUCIIOT, UX (U3HIECCKUE
. eaa04-3438-4b57-a3ec-ba0f9feb
CBOMCTBA
3c0d
bubmuoreka [IOK
61 XHUMHYECKHE CBOMCTBA IIPEAEIBHBIX https://videouroki.net/razrabotk
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT i/mnoghoobraziie-karbonovykh-
kislot.htm |
. . bubnuorexa [IOK
Oco0eHHOCTH CBOMCTB MypaBbHHOMN . _
https://videouroki.net/razrabotk
62 KHCJIOTBI. MHOTOOOpa3ue - »
i/mnoghoobraziie-karbonovykh-
KapOOHOBBIX KHUCJIOT .
kislot.html
Oco0eHHOCTH CBOMCTB:
HeMpeenbHbIX U apOMaTHYECKUX bubmuoreka [IOK
63 KapOOHOBBIX, JUKAPOOHOBHIX, https://videouroki.net/razrabotk
TUIPOKCUKAPOOHOBBIX KUCIIOT. i/mnoghoobraziie-karbonovykh-
[IpencraBuTenu BbICIINX kislot.html
KapOOHOBBIX KHUCIOT
but6mmorekxa [IOK
64 [TonsiTHE 0 TPOU3BOIHBIX https://infourok.ru/prezentaciya
KapOOHOBBIX KUCIOT -po-himii-na-temu-proizvodnye-
karbonovyh-kislot-4034646.html|
bubnunorexa LIOK
65 CriocoObI TOTy4eHUsT U IPUMEHEHNE https://infourok.ru/prezentaciya

KapOOHOBBIX KHUCIOT

-po-himii-na-temu-proizvod nye-
karbonovyh-kislot-4034646.htm




CrnoxxHbIe 3(DUPBI: TOMOJIOTHYECKUIT

bu6nmmoreka [IOK

66 | psn, obmas hopMyna, H3OMepus U https://www.youtube.com/watc
HOMEHKJIaTypa h?v=DhOs9mkpURO
bu6nmoreka [IOK
https://www.yaklass.ru/p/himija
. /10-klass/slozhnye-efiry-i-zhiry-
®uznuecKre 1 XMMHYECKHE CBOMCTBA .
67 b 6850158/stroenie-i-svoistva-
3¢upoB
P slozhnykh-efirov-6813179/re-
d87578bb-4e8d-47db-9e58-
8629489269ch
Pemenue pacu€THpIxX 3a1a4: 110 bubnnorexa [JOK
63 YPAaBHEHUIO XUMHYECKON peaklyH, https://lesson.edu.ru/lesson/98
Ha ONpEeIETICHUE MOJIEKYJIIPHOI 34d408-386d-444a-8de3-
(hopMyIIbl OPraHuYecKOro BEIECTBA 7efba8b98cdb
[IpakTuueckas padora Ne 3. Pemenue bubmuoreka [IOK
69 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME https://lesson.edu.ru/lesson/98
"Kap6oHoBbie KHCIOTHI. C0XKHBIE 34d408-386d-444a-8de3-
3¢upsr" 7efba8b98cdb
XKupsl: ctpoenue, pusnueckue u bubamorexa POLL
70 Pbl: ¢Tp 2 https://resh.edu.ru/subject/less
XUMHUYECKHUE CBOMCTBA (THAPOITH3)
on/5952/start/150631/
. bubnuotexa [JOK
OcoOeHHOCTH CBOMCTB KHPOB,
https://lesson.edu.ru/lesson/71a
71 = coxmepxamux OCTaTKU HENPEAEIbHBIX
K c43f2-a0d4-4945-a0eb-
XKUPHBIX KUCTOT. JKUpBI B IpU
p 10 p pHpore 1e59cd5f4dof
Mb11a KaK COJIM BBICHINX bubnunorexa LIOK
7 KapOOHOBBIX KUCIIOT, MX MOIOIIIEe https://lesson.edu.ru/lesson/71

neticteue. [lonsTie o
CUHTETUYECKHX MOIOIIMX CPEIICTBAX

ac4312-a0d4-4945-a0eb-
1e59cd5f4dof




73

(CMC)

I'enernueckas cBA3b Yrii€BoaopoaoB

1 KHCJIOPOJICOACPIKAIIIX
OpPraHUYECKUX BEIIECTB

bubnunorexa LIOK
https://www.yaklass.ru/p/himija
/10-klass/aldegidy-ketony-
karbonovye-kisloty-
6780279/uglevodorody-spirty-
aldegidy-karbonovye-kisloty-
6780277/re-0947bfcb-4675-
4f4b-b7e9-1df870134f0c

74

Pacué€rsl 1o ypaBHEHUAM
XUMHUYECKHUX PEAKLIUN

bubnunoreka LIOK
https://www.yaklass.ru/p/himija
/10-klass/aldegidy-ketony-
karbonovye-kisloty-
6780279/uglevodorody-spirty-
aldegidy-karbonovye-kisloty-
6780277/re-0947bfcb-4675-
4f4b-b7e9-1df870134f0c

75

Cucrematusanusa 1 0000IIeHne
3HAHUH T10 TeMe

bu6mmoteka IIOK
https://www.yaklass.ru/p/himija
/10-klass/aldegidy-ketony-
karbonovye-kisloty-

6780279/ uglevodorody-spirty-
aldegidy-karbonovye-kisloty-
6780277 /re-0947bfcb-4675-
4f4b-b7e9-1df870134f0c

76

OO6m1ast XxapakTepuCTHKa YTJIEBOJIOB U
KJ1accuuKanus yriieBoaoB (MOHO-,

IU- 1 TIOJIUCaxXapy/ibl)

bubnnorexa POIII
https://resh.edu.ru/subject/less
on/6150/start/150687/

77

Momnocaxapusl: pu3nIecKue

but6mmoreka [IOK
https://resh.edu.ru/subject/less




CBOMCTBA U HaXO0XXICHUEC B IIPUPOAC

[IpumeHeHue I0K03bl, €€ 3HaUeHUE

on/6150/start/150687/

bubnunorexa LIOK
https://www.yaklass.ru/p/himija
/10-klass/uglevody-prirodnye-

8 B )KU3HEIESATEIILHOCTA OpraHn3ma soedineniia-6835083/gliukoza-i-
fruktoza-6835111/re-551bf6ce-
9739-4168-bffb-024b65839192
bubmuoreka [{OK
https://www.yaklass.ru/p/himija

Hucaxapupl: caxapo3a, MajabTo3a U )
79 nakto3a. HaxoxaeHue B npupojie u [10-Kiass/uglevody-prirodnye-
soedineniia-6835083/gliukoza-i-
HPHMEHEHIE ARcaxapuion fruktoza-6835111/re-551bf6ce-
9739-4168-bffb-024b65839192
[Tonucaxapupl: cTpoeHue bubnmnorexa POIUI
80  MakpoMmojekys, pu3nYecKue u https://resh.edu.ru/subject/less
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE on/5413/start/150714/
[TonsiTHE 006 UCKYCCTBEHHBIX bubmmorexa LIOK
81 https://www.youtube.com/watc
BOJIOKHaX h?v=D4GjrRPsOFI
Pemenne pacueTHbIX 3a7a4 Ha bubmuoreka [IOK
20 OmnpeAesIeHUE JOJIM BbIX01a MPOAYKTa https://lesson.edu.ru/lesson/5a9
peaKkunu OT TEOPETUYECKHA e4cc3-f4e9-4b8f-a40f-
BO3MOXXHOI'O c9fe7c9c4bf8
bubnunorexa LIOK
23 Cucremaruzanus 1 00001eHmne https://lesson.edu.ru/lesson/5a9
3HaHUH MO pa3jeny e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

24 KonTponbhas padota no teme bu6muoreka [JOK

"Kucnoponcoaepxkariue

https://lesson.edu.ru/lesson/66a




OpraHNYeCKUe COeTUHEHUA"

7bd94-2bc5-4ec7-b7c7-
ff893919d25a

AMUHBL: KJIaccu(uKaIus, CTpOeHNE
MOJIeKYJI, obmas Gopmya,

bubnunoreka LIOK

85 https://lesson.edu.ru/lesson/0c6
HU30MEpHsl, HOMEHKJIATypa 1
(b . 08a59-4c69-4481-839e-
ecKue
N3UYECKHE CBOMCTBA 9205201b73e
bubmuoreka [{OK
26 XUMHYECKHE CBOUCTBA https://lesson.edu.ru/lesson/0c6
amn(aTHIecKuX aMHHOB 08a59-4c69-4481-839e-
9205f201b73e
bubnunoreka LIOK
AHWIMH: CTPOEHUE aHWJIMHA, o
. https://nsportal.ru/shkola/khimi
87 0COOEHHOCTH XUMHUYECKUX CBONUCTB - -
ya/library/2019/03/05/aminy-
aHWJINHA .
anilin
bu6nunorexa LIOK
https://www.yaklass.ru/p/himija
/10-klass/azotsoderzhashchie-
38 CrniocoOsl MoNTyueHus: U IpUMEHEHUE soedineniia-6852270/aminy-
anupaTHIECKUX aMUHOB proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751/re-9ac78413-8¢c83-
4e09-8b4e-d8987a2fccbb
AMMHOKHUCIIOTBI: HOMEHKJIaTypa U
nzoMepusi, pU3ndecKue CBOMCTBa bubmorexa PILI
89 o pH, ' https://resh.edu.ru/subject/less
THEJIbLHLIE IPENCTABUTEIHU Ol-
A pea on/4743/start/150742/
AMUHOKHCIIOT
90 XuMuyecKre CBOMCTBA bubnunorexa LIOK

AMHHOKHUCIIOT, UX OMOJIOrMYECKOE

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




3HaUeHHEe aMHHOKHUCIIOT. CHHTE3 U
TUIPOJIA3 TIENITUI0B

/10-klass/azotsoderzhashchie-

soedineniia-
6852270/aminokisloty-
amfoternye-soedineniia-
6853801/re-39916f5d-1591-
4472-b491-674268751c25

benku xak IMPHUPOIAHBIC ITOJIUMCPLI;

bubnunoreka LIOK
https://lesson.edu.ru/lesson/c2f

91
CTPYKTYpPBI OCJIKOB 2f3d7-43d1-4873-ace0-
78eca6009628
bubnuoreka [{OK
. https://lesson.edu.ru/lesson/c2f
92 = XuMudeckue CBOMCTBA OCIIKOB
2f3d7-43d1-4873-ace0-
78eca6009628
AsoTcoaeparLie bubmuorexa POII
93 FETCPOTMIITHHACCRIE COG_HHHGHHH' https://resh.edu.ru/subject/less
HyxknenHoBbIe KUCTOTHI: COCTaB, on/6296/start/212589/
CTpOEHHE U OMOJoTHYecKas poib
bubmmoreka IIOK
[IpakTuueckas padora Ne 4. Pemenue https://znanio.ru/media/p r a
4 DKCHEPUMEHTAIBHBIX 33/1a4 10 TEME kticheskavarabot
"A30TCcoaepKalne OpraHnIecKre aazotsoderzhaschie organiches
coenuuenus" kie veschestva aminy i aminok
isloty-112449
bubnunorexa LIOK
lpaxruseckas pabora Ne 5. Pemerne https://lesson.edu.ru/lesson/39
05 AKCIEPUMEHTAIIbHBIX 337a4 110 TEME 0fdd 14-4bal -48e5-ad2S.

"Pacrio3naBaHue OpraHUYECKUuX
coeqnHeHnH"

dae10d492c6be




KonrponsHas pabora o reme

bu6nmoreka [IOK
https://nsportal.ru/shkola/khimi

96 = "AzoTcoaepikamiue OpraHu4ecKue ya/library/2014/12/10/kontroln
coenuueHus" aya-rabota-10-klass-po-teme-
azotsoderzhashchie
OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN bubmorexa PO
97 https://resh.edu.ru/subject/less
11 METOBL X CHiTesa = 0n/6095/start/150823/
MOJIMMEPU3AIUS U TTOJIMKOHICHCALIHS
bubmuoreka [IOK
08 IInacTtmaccel. YTtunuzanus u https://lesson.edu.ru/lesson/45
nepepaboTKa IIacTuKa b81dac-acba-440e-99e3-
14c3ba78050a
bubnunoreka LIOK
99 DnacToMepbl: HaTypallbHbBIN https://lesson.edu.ru/lesson/45
CUHTETUYECKUE Kayyyku. Pe3una b81dac-acba-440e-99e3-
14¢3ba78050a
bu6nunorexa LIOK
https://www.yaklass.ru/p/himija
BonoxkHa: HaTypalbHEIE, /10-klass/vysokomolekuliarnye-
10 HCKYCCTBCHHBIC, CHHTCTUYCCKUE. soedineniia-vms-
0 [Tonumeps! criennaIbHOTO 6880782 /klassifikatciia-i-
Ha3HA4YECHUs prakticheskoe-ispolzovanie-
volokon-6874540/re-3a8fb7f2-
50cf-4cfe-blad-9f1233dc31da
[IpakTuueckas paborta Ne 6. Pemenue but6mmoreka [IOK
10 sKCHepMMEHTAJIbHBIX 33Ja4 10 TEME https://infourok.ru/prakticheska
1 "Pacmo3HaBaHme TI1aCTMACC U ya-rabota-tema-raspoznavanie-

BOJIOKOH"

plastmass-i-volokon-




10

O06001IeHrEe U cUCTEMaTU3 AU
M3y4YEHHOTO MaTepHalia 1o TemMe
"BricokoMONEeKysIpHbIE
coeauHeHu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

3331512.html

Bubmmnorexa POII
https://resh.edu.ru/subject/less
on/5452/start/150796/




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Kontpoabubie IlpakTunuyeckue
n/n Bcero u3yueHusi o0pa3oBaTebHbIE PeCypPChl
padoThI padoThI
Atom. CocTaB aTOMHBIX sIIEp. Bubnnoteka LLOK
1 XUMHUYECKUN PJIEMEHT. 1 https://m.edsoo.ru/7f41837c
N3oTomnsl
Bnubnnoteka LIOK
CTpoeHue MEKTPOHHBIX
https://m.edsoo.ru/7f41837c
2 000JI0YEK aTOMOB, KBAHTOBLIE 1
http://maratakm.narod.ru
qucia
Kiaccupukanus XuMHIecKux Bubnnoteka LLOK
3 AJIEMEHTOB (s-, p-, d-, f- 1 http://maratakm.narod.ru
AIIEMEHTHI)
PaCIDe LEICHIE SIEKThOHOR [0 Bubnnoteka LLOK
| JICHHUE JICKTPOHOB T
4 pel B 1 https://m.edsoo.ru/7f41837c
ATOMHBIM OpOUTAISIM
DNIeKTPOHHBIE KOH(pUTYpaIUU BubnmoTeka LLIOK
5 aTOMOB 3JICMEHTOB B OCHOBHOM 1 http://chemworld.narod.ru
¥ BO30YK/IEHHOM COCTOSIHUU
DNIeKTpOHHBIE KOH(PUTYpaITUN Bubnunoteka LIOK
6 HMOHOB. 1 https://m.edsoo.ru/7f41837c
DIIEKTPOOTPUIIATETLHOCTh
IIepnoanueckuit 3aK0H U Bubnmoteka LLOK
7 Ilepnonnueckas cucrema 1 http://him.1september.ru

XUMHYECKHX dy1eMeHToB J[. 1.
MenneneeBa, CBI3b C




COBPEMEHHOM TeopueH
CTPOCHHUS aTOMOB

3aKOHOMepHOCTI/I HU3MCECHCHHUA
CBOMCTB XMMHUUYECKHX

Bubnnoteka LIOK
http://chemworld.narod.ru

8 2JIEMEHTOB U 00pa3yeMbIX HMU
pasy http://maratakm.narod.ru
MPOCTBIX U CJIOKHBIX BEIIECTB
10 TPYIIaM U Iepruoaam
Bubanoteka LLOK
Cucremaruzanus U 00001IeHne
9 . https://m.edsoo.ru/7f41837c
3HaHMH 10 TEME
Bunasl xumMuueckoil cBA3U.
Mexanu3mbl 00pa3zoBaHUs
. Bubnumoteka LLOK
KOBaJICHTHOM CBSI3H.
10 http://maratakm.narod.ru
Bonoponnas cBs3b.
MexxMOoNeKyIsipHbIe
B3aUMOJCHCTBUS
BaneHTHOCTE M BaJIEHTHBIE
BO3MOKHOCTH aTOMOB. CBs3b Bubnumoteka LLOK
11 ANIEKTPOHHOU CTPYKTYPBI https://m.edsoo.ru/7f41837c
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM
IIpencraBnenus o Bubnmoteka LLOK
12 KOMIIJIEKCHBIX COCJIMHECHUAX ! http://him.1september.ru
COCTaB M HOMEHKJIaTypa
BemectBa MoJiekyasipHOTO U
Bubnnoteka LIOK
HEMOJIEKYJISIPHOTO CTPOCHUS.
13 yip P https://m.edsoo.ru/7f41837c
Tumbl KpUCTATHYECKUX
PELIETOK M CBOMCTBA BEILIECTB
14 [TonsiTe 0 AUCTIEPCHBIX Bubnnoteka LLOK




cuctemax. [Ipencrasienue o
KOJUIOUTHBIX PacTBOpPAxX

HcTuHHBIE pacTBOPSI:
HACBILICHHbIC U

https://m.edsoo.ru/7f41837c

Bubnnoteka LIOK

15 HEHACHIIIICHHBIE, https://m.edsoo.ru/7f41837c
pPacTBOPUMOCTb.
Kpucramnoruaparst
C 5 Bubnnoteka LLOK
IMOCOOBI BBIPAKEHHUS
16 P https://m.edsoo.ru/7f41837c
KOHIIEHTPAIlUU PacTBOPOB
Pemenne 3amau ¢
HCIIOJIF30BaHUEM MOHITHMN Bubnnoteka LLOK
17 "MaccoBas JI0JIs http://maratakm.narod.ru
pacTBOpEHHOTO BemiecTna',
"MoJIsIpHas KOHLIEHTpaus'"
Bubnumoteka LLOK
Knaccudukanus u 3
18 http://school-
HOMEHKJIATypa . . .
P collection.edu.ru/collection/chemistry
HEOPTraHWYECKUX BEILECTB
Bubnnoteka LIOK
Cucremarusanus 1 00001eHne
19 . https://m.edsoo.ru/7f41837c
3HAaHMI 10 TEME
KonTponbHas paboTa no remam
"CTpoeHue aroma.
n . Bubnumoteka LLOK
€pUOIMYCCKUN 3aK0OH U
pHozA http://chemworld.narod.ru
20 Ilepuonnueckas cucrema

XUMHYECKHX deMeHToB /1. H.
Menneneesa", "Crpoenue
BerecTBa. MHOrooOpasue

http://maratakm.narod.ru




BelecTs"

Knaccudukamnuss XUMHIeCKHX
peakuuii B HEOPraHMYECKOU U
OPraHNYeCKOW XUMHH. 3aKOH

Bubnnoteka LIOK

21 COXpaHEHHUsI MaCChl BEILIECTB; https://m.edsoo.ru/7f41837c
3aKOH COXPAHCHHS 1
MpEBpaILCHHs SDHEPTUU TIPU
XUMHUYECKUX PEaKIUIX
Tennosie 3 PeKThI Bubanoteka LIOK
22 XUMHYECKUX PEaKIUi. http://maratakm.narod.ru
TepMoxuMuyecKkue ypaBHEHUS
Brruucnenus mo ypaBHEHUSIM
. Bubnnoteka LIOK
XUMHYECKHUX PEAKIIUI 1
23 bearh https://m.edsoo.ru/7f41837c
TEPMOXUMHYECCKUM
YpaBHEHUSAM
CKOpOCTh XMMHUYECKOI
. Bubnumoteka LLOK
€aKI1H, €€ 3aBUCHUMOCTD OT
24 pearh http://chemworld.narod.ru
pa3nnuHbIX (aktopoB. Karanus
Y KaTaJln3aToOpbl
r Bubnumoteka LLOK
OMOT€HHBIE U TeTEPOre€HHEIE
25 p https://m.edsoo.ru/7f41837c
peakuuu
[IpaxTuueckas padora Ne 1 o
"BrusiHue pa3iInyHbIX bubamoreka LOK
TEME
26 p http://maratakm.narod.ru
(bhakTOpOB HA CKOPOCTH
XUMHYECKOU peakiuu"
OO0paTtumbie U HEOOpaTUMBIE Bubanoteka LIOK
27 peakuuu. XUMUYECKOE https://m.edsoo.ru/7f41837c

paBHOBecue




[TpakTrueckas padora Ne 2 mo
TeMme "BnusiHue pa3nnyHbIx

Bubanoteka LLOK

28 https://m.edsoo.ru/7f41837c
(akTOpOB Ha MOJIOKEHHUE
XUMHUYECKOI0 paBHOBecUA"
DNEKTPOIUTHYECKAS
Bubanoteka LLOK
29 AcCOnHans. CHIBHEIC I http://maratakm.narod.ru
cnabble 11eKTpoauThl. CTeneHb
JIUCCOIUAIIIN
HonHoe npoun3BeecHIE BOIBI.
Bubnnoteka LIOK
30 Cpena BOHHI:IX pactsopos. https://m.edsoo.ru/7f41837c
Bomopoausiit mokasarens (pH)
pacTtBopa
I'maponus coneit. Peakiuu, Bubnnorteka LOK
31 MPOTEKAIOIIKE B paCTBOPaX http://him.1september.ru
3JIEKTPOJIUTOB
[Ipaktrueckas padota Ne 3 o BubnmoTeka LLIOK
32 TeMe "XHUMHUYEeCKUE peaklivy B https://m.edsoo.ru/7f41837c
pacTBOpax JIEKTPOJIUTOB"
OKHCIUTENBHO-
Bubnnoteka LIOK
33 BOCCTAHOBUTC/ILHBIC PCAKLIHH. http://maratakm.narod.ru
Baxueiimme okucIuTenu u
BOCCTAaHOBUTEIHN
Bubnumoteka LLOK
34 Metoa 37EKTPOHHOT O http://him.1september.ru
(2TIEKTOHHO-MOHHOTO0) OanaHca
DIEeKTPOIN3 PaCTBOPOB U bubauoreka LIOK
35 https://m.edsoo.ru/7f41837c

paciiiaBoB BEIICCTB




Pewenue 3ana4d pa3nuyHbIxX

Bubanoteka LLOK

36 http://maratakm.narod.ru
THIIOB
Bubnnoteka LIOK
37 Pemienue 3amay pa3inuHbIX http://www.chemistry.ssu.samara.ru
THIIOB
Cucremaru3zanus 1 00001eHne Bubnnoteka LIOK
38 3HaHM 110 TeMe "XUMHYECKHUE https://m.edsoo.ru/7f41837c
peakiuu"
Bubanoteka LLOK
KonTtponpsHast pabora o Teme
39 " " http://maratakm.narod.ru
XUMUYECKUE PEAKIUN
IIonoxenue HeMETaLIOB B
[Iepnoanueckoii cucreme
Bubnumoteka LLOK
XUMHYECKHX deMeHToB /1. 1.
https://m.edsoo.ru/7f41837c
40 Memnneneesa 1 0COOEHHOCTH -
http://him.1september.ru
CTPOEHHUSI UX aTOMOB.
dusznueckre CBOMCTBA
HEMETAJIJIOB
Bubnnoteka LIOK
AJoTponusi HeMeTauioB (Ha
41 https://m.edsoo.ru/7f41837c
IpPUMEpPE KUCIOPOAa, CEPEI
prMep POd, CCpBL, http://him.1september.ru
dbocdopa u yriaeposa)
Bonopoxa: nonydenue, Bubnnoteka LIOK
42 ¢du3nueckrue 1 XUMHUYECKHE https://m.edsoo.ru/7f41837c
cBoiicTBa. ['mapuasl
43 I'ajoreHsl: HaxoXXJI€HUE B Bubnnoteka LIOK

pUPOJIE, CIIOCOOBI MOTYUYESHHUS,

http://maratakm.narod.ru




(1)I/I3I/I‘ICCKI/IC U XUMHYCCKHE

CBOMCTBA
["ajioreHoBOIOPOBI.
BascHeiiie Bubnnoteka LIOK
44 http://him.1september.ru
KHCIJIOPOJCOAECpKALINE
COEIMHEHUS TAJIOT€HOB
JlaGopaTopHsble u
MIPOMBIIIUICHHBIC CITOCOOBI Bubnunoteka LLOK
45 MOJIYYEHUS TAJIOT€HOB. https://m.edsoo.ru/7f41837c
[IpuMeHeHue rajnoreHoB 1 ux
COCIMHEHUN
[IpakTrueckas padora Ne 4. Bnubnmnoreka LIOK
46 Pemenue skcniepuMeHTaIbHBIX http://maratakm.narod.ru
3axa4y o teme "l"anorednr"”
Kucnopon: naboparopusie u
MPOMBIIIJIEHHBIE CIIOCOOBI
Bubnumoteka LLOK
47 HOYHCHNS, QUSHICCKHC I http://www.chemistry.ssu.samara.ru
XUMHUYecKHe cBoicTBa. O30H.
[IpuMeHeHue kucnopoaa u
030Ha
Bubnumoteka LLOK
48 OKcubl ¥ NEPOKCUABI https://m.edsoo.ru/7f41837c
Pemenue 3agau pa3nuuHbIxX bubnworeka LIOK
49 http://maratakm.narod.ru
THTIOB
Cepa: Hax0XXJICHHE B IPUPOJIE, Bubanoteka LIOK
50 CIOCOOBI MOTyYEHUS, https://m.edsoo.ru/7f41837c

¢du3nueckre 1 XUMHUYECKHE




CBOMCTBA

Bubnnoteka LIOK

51 CepoBoaopon, cyab(puasl http://www.chemistry.ssu.samara.ru
Kucnopoaconepxaniue
coe pe cep Bbubnmoteka LLOK
JTMHEHUSI CePBI.
52 p . . https://m.edsoo.ru/7f41837c
Oco0eHHOCTH CBOICTB cepHOM
KHUCIIOThI
[TpakTuueckas paborta No 5.
Bubanoteka LLOK
Pemienne skcnepruMeHTaIbHBIX
53 h . http://maratakm.narod.ru
3aznad o teme "Cepa u eé
coeuHeHus"
A30T: HaX0XJACHUE B IPUPOJE, Bubnunoteka LLOK
54 CIOCOOBI OTyYeHUS, http://school-
du3nveckre 1 XUMHUYECKHE collection.edu.ru/collection/chemistry
cBOIcTBa. AMMUAK, HUTPUIBI
Kucnoponconepxammue
COCI[I/IIfeHI/I}I a3ETa bubanorexa LIOK
55 N . https://m.edsoo.ru/7f41837¢c
OcoOeHHOCTH CBOWCTB a30THOM
KHCIIOTBI
[IpuMeHeHue a3ora u ero Bnubnmnoteka LIOK
56 cOoeIMHEHUI. A30THBIE http://maratakm.narod.ru
ynoopeHus
®docdop: HaAX0XKICHHE B
IIPUPOJE, CIIOCOOBI TOIYUEHUS bubamotexa LIOK
57 PHpOIE, o ’ http://him.1september.ru
buznyecKkue 1 XuMUYECKHe
cBoiicTBa. Pochuast u Gochun
53 Oxkcuapl hocdopa, Bubnnoteka LIOK

dbocdopcoaepxanue KUCIOTHI.

https://m.edsoo.ru/7f41837c




Comu ¢hochopHOH KHCITOTHI

[Mpumenenne docdopa u ero

Bubnnoteka LIOK

59 coenuHeHuil. DocopHbie https://m.edsoo.ru/7f41837c
ynoopeHus
[IpaxTuueckas padora Ne 6.
Pewenne skcniepuMeHTaIbHBIX bubnmorexa U'O}f

60 " http://www.chemistry.ssu.samara.ru
3anad o Teme "A30t u pocdop
U UX coequHeHus"
Yraepoa: HaX0KICHUE B
[IPUPOE, AIIOTPOITHEIE Bubnunoteka LIOK

61 Mo pUKAIH; GU3UIECKHE U https://m.edsoo.ru/7f41837c
XUMHYECKHE CBOMCTBA,
PUMEHEHUE
Oxkcup yrinepona(Il), oxcun Bubnnoteka LIOK

62 yraepona(IV), yronpHas http://maratakm.narod.ru
KHUCII0TA U €€ COJIU
Pemrenne 3ana4d paznudaHbIX bubnmorexa LIOK

63 https://m.edsoo.ru/7f41837c
THTIOB
Kpemunii: HaxoxaeHue B

Bubnumoteka LLOK

64 HpHpOZLE, CIIOCOOHI Ny HeHHS, https://m.edsoo.ru/7f41837c
¢u3nueckre 1 XUMHUYECKHE
CBOMCTBA
Oxkcun kpemuus(1V), Bubnnoteka LIOK

65 KPEMHHMEBAS KUCIIOTA, http://maratakm.narod.ru
CUJIMKATBI
IIpuMeHeHne KpeMHHUS U €T0 Bnbanoteka LIOK

66 coenuHenuii. CTeKI0, ero https://m.edsoo.ru/7f41837c

IMOJIY4YCHHE, BUJbI CTCKJIa




Pewenue 3ana4d pa3nuyHbIxX

Bubanoteka LLOK

67 http://maratakm.narod.ru
THUTIOB
Bubnnoteka LIOK
Cucremarusanus 1 00001eHne
68 N " " https://m.edsoo.ru/7f41837c
3HaHW# 110 Teme "HemeTramibl
Bubanoteka LLOK
KonTtponpsnast pabora o Teme
69 " " http://maratakm.narod.ru
HewmeTtamnist
AHanu3 pe3yinbTaToB
70 4 1At Bnubanoteka LIOK
KOHTPOJLHON Pa0OTHI
p p ’ https://m.edsoo.ru/7f41837c
KOPPEKIHs OMUO0K
ITonoxxeHrue MeTaJlJIOB B
[Iepnonnueckoii cucreme Bubnnoteka LLIOK
71 XAMHUYECKHUX 3JIEMEHTOB. http://school-
Oco0OeHHOCTH CTPOEHUS collection.edu.ru/collection/chemistry
AJIIEKTPOHHBIX 000JIOYEK
aTOMOB METaJlJIOB
OO6mue ¢puznueckre CBOMCTBa Bubnnoteka LIOK
72 MeTtauioB. [Ipumenenne https://m.edsoo.ru/7f41837c
METaJIJIOB B OBITY M TEXHUKE http://him.1september.ru
Bubnnoteka LIOK
CnnaBel MmetamioB. Kopposust
73 http://maratakm.narod.ru
METAaJIJIOB
Bubnumoteka LLOK
Pemienue 3agau paznuyHbIX )
74 http://www.chemistry.ssu.samara.ru
TUTIOB
75 DNEKTPOXUMUYECKUN P Bubnunoteka LIOK

HanpspKeHui Metaio. Oomue

http://maratakm.narod.ru




76

CIIOCOOBI IIOJIYYCHHUA MCTAJIJIOB

OO0mast xapakTepuCTHKa
MeTaiioB [A-rpynmbl
[Tepuoanueckoit cucTemsl
XUMHYECKHUX 3JIEMEHTOB.
Harpwuii u kanuii: mojsydeHue,
¢u3nveckre 1 XUMHYECKHE
CBOMCTBA, IPUMEHEHHUE
MIPOCTHIX BEHIECTB U UX
COCTMHEHU N

Bubnnoteka LIOK
https://m.edsoo.ru/7f41837c

77

78

79

80

OO0m1as XxapakTepucTUKa
MerauioB [IA-rpynmsl
Ilepronnueckoit cucTemsl
XUMHYCCKHX 3JICMEHTOB.
Maruwnii u KaJIbIun:
nonyueHue, puandeckue u
XMMHYECKHUE CBOMCTBA,
MIPUMEHEHHUE MPOCTHIX BEUIECTB
U UX COeTUHECHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

ATIOMUHUN: IOTyYEHHE,
¢du3nueckrue 1 XUMHUYECKHE
CBOMCTBA, IPUMEHEHHE

AmdoTepHble CBOMCTBA OKCHIA
U TUAPOKCHJIA ATTFOMUHHMS,
TUAPOKCOKOMILIEKCHI
QIIOMUHUS, UX IPUMEHEHHE

Bubanoteka LLOK
http://maratakm.narod.ru

Bubnumoteka LLOK
http://chemworld.narod.ru

Bubnnoteka LIOK
collection.edu.ru/collection/chemistry

Bubnumoteka LLOK
http://maratakm.narod.ru




Pewenue 3ana4d pa3nuyHbIxX

Bubanoteka LLOK

81 https://m.edsoo.ru/7f41837c
THUIIOB
[IpaxTuueckas padora Ne 7.
Bubnnoteka LIOK
82 Pellieiie SkCrepUMEHTATbHbIX http://chemworld.narod.ru
3a7a4 o reMme "MeTayuibl
rJaBHBIX oArpynm"
OO01as xapakTepuCTHKa
METAJUIOB MOOOYHBIX TOATPYIII Bubnnoteka LIOK
83 (B-rpynn) Ilepuonnyeckoit http://maratakm.narod.ru
CHCTEMBI XUMUUYECKHUX
3JIEMEHTOB
Ddu3zndeckre U XUMHAYECKIE Bubnnoteka LLOK
84 CBOICTBa Xpoma u €ro http://www.chemistry.ssu.samara.ru
COEIMHEHUH, NX TPUMEHEHUE
Baxueiimme coe JuHESHUS
Bubnnoteka LIOK
85 maprariua. [lepmanranar http://maratakm.narod.ru
KaJus, €r0 OKUCIIUTEILHEBIC
CBOICTBA
DOu3nYeCKrue U XUMUYECCKHE
. Bubnumoteka LLOK
86 CBOHCTRA HEIE3a 1 ero http://chemworld.narod.ru
coequHenui. [lonyuenne n
MIPUMEHEHNE CIIJIaBOB XKee3a
duznueckre 1 XUMUUECKHUE Bubnnoteka LIOK
87 CBOMCTBA MEIU U €€ https://m.edsoo.ru/7f41837c
COCTMHEHUH, NX TPUMEHEHNE
du3nyecKkrue U XUMHUYECKUE Bubanoteka LLOK
88 CBOIiCTBa IIMHKA U €T0 http://maratakm.narod.ru

COGHHHGHHﬁ, X NIPUMCHCHHUC.




FI/I,I[pOKCOKOMHJ'IeKCBI OWHKa

[IpaxTuueckas padora Ne 8.
Pemnienue skcriepuMeHTaIbHBIX

Bubnnoteka LIOK

89 | http://www.chemistry.ssu.samara.ru
3aja4 1o reme "Metaibl
MOOOYHBIX MTOATPYII"
Pemenue 3ama4 pa3nmu4HbIX bubnmorexa LIOK
90 http://maratakm.narod.ru
TUIIOB
O00011IeHNE U CUCTEMATH3AIMS Bubnunoteka LLOK
91 U3Y4YEHHOT0 MaTepuala 1o https://m.edsoo.ru/7f41837c
teme "MeTamibr"
KonTponbhas pabota no Teme BM6nM°TeKa HOK
92 " " http://him.1september.ru
Meraubl
AHanu3 pe3yinbTaToB Bnbanoteka LIOK
93 KOHTPOJIbHOM paboThI, http://him.1september.ru
KOppEeKLHsI OIINOO0K
Ponb xumun B obecieueHun
YCTOMYMBOT'O PA3BUTHUSA Bubnunoteka LIOK
94 yenoBedecTBa. [lonsitue o https://m.edsoo.ru/7f41837c
Hay4YHBIX METOJaX
WCCJICIOBAHMS BEIICCTB
Hayunsbie npuHUUIIBI
OpraHu3ali XUMHYECKOTO
Bubnnoteka LIOK
95 HPOUSBOACTRA. http://maratakm.narod.ru
[TpombInieHHBIE CTIOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEIIECTB
96 XHUMHUYECKOE 3arpsA3HEHUE Bubnnoteka LIOK




OKpY’KaroIllen CpeJibl U ero
HIOCJIEACTBHUS

XHUMHUA U 310POBbE YEIOBEKA.

https://m.edsoo.ru/7f41837c

bubnmoteka LLOK
https://m.edsoo.ru/7f41837c

97 1
JlexapcTBeHHbIE CpenCTBa http://him.1september.ru
Xnmug uiny. Poab Xxumum B Bubnnorteka LOK
98 o0ecIieueHnH MUILEBOMN 1 http://him.1september.ru
0€e30IacCHOCTH
Kocmernueckue n Bubnnoteka LLOK
99 napQroMepHBIE CPEeICTBA. 1 http://maratakm.narod.ru
brerToBas xummus
XuMHS B CTPOUTEIIBCTBE. Bubnunoteka LIOK
100 Baxkneiiue cTpouTeNnbHbIE U 1 https://m.edsoo.ru/7f41837c
KOHCTPYKIITMOHHBIE MaTepUaJIbI
. Bubnumoteka LLOK
XUMHUS B CEITBCKOM XO3SIHCTBE.
http://chemworld.narod.ru
101 Opranuyeckne 1 MUHEpaJIbHbIE 1
http://maratakm.narod.ru
yno0peHust
C 606 Bubnumoteka LLOK
HCTEeMaTHU3alusI 1 0000IIeHIE
102 MaTisan B 1 https://m.edsoo.ru/7f41837¢
3HAHUH 10 TEME .
http://him.1september.ru
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. T'abpuensn O.C. Xumus.10 knacc. bazooiit ypoens : ®I'OC, VYued.mis
obOmeobOpasoBar. y4ebd. 3aBeAeHWil. — 2-¢ u3A., crepeotun. — M: «Jlpoda
Beptukanby, 2018.

2. Tabpuensn O.C. Xumus.11 knacc. bazobiii ypoBens : ®I'OC, VYuebd. mis
obOmeobOpaszoBar. y4ebd. 3aBeAeHWil. — 2-¢ u3A., crepeotun. — M: «Jlpoda

Beptukaney, 2018.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1. 'a6puensa O.C. IIporpamma kypca xumuu aist 10 —11 kiaccoB 061eo0pazoBaTeIbHBIX
yupexaeHuit — 4-e usl., crepeotun. — M.: «JIpoda»,2017.

2. I'abpuensan O.C.,bepe3kun [1.H., Ymakos A.A., Maiioposa I".B. u ap. Konrponsusie u
npoBepouHbie padoTsl o xumun 10 kiace k yueonuky ['abpuensua O.C. ba3oBblil ypoBeHb,
OI'OC —M: «Ipoda»,2018

3. 'opxoBernkoM.IO. [Toypounsie pa3zpadotku no xumuu §-11 xmace-M: «BAKO»,2020.

4. Tpoery6osa H.II., KonTponbHo-u3Mepurenbubie MaTepraisl o xumuu 10 -11 xnace (k

yuebnuky O.C.I'abpuensn), M. «Bako» 2020 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

[Topran dbynaamenTanbHOro xumuyeckoro oopazosanusi ChemNet.
Xumudeckas HHpopMmalmonHas ceth: Hayka, oOpazoBanue, TEXHOJIOTHH

http://him.1september.ru Enunas xomnexkuus LIOP: [IpenmeTHas komnekuus

«XUMUA»

http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4HbIE

OKCIICPUMCHTELI: XUMUA.



Konnekmus Poccutickoro 061eo06pa3oBaTeIbHOTO MOpTaIa

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU: SJICKTPOHHBIA YUEOHUK

http://chemworld.narod.ru Caiit «BupTyanpHas XUMUYECKasl IIKOJIA»

http://maratakm.narod.ru Caiit «Mup Xxumun»

http://chemistry.narod.ru  XuMuK.py: caidt 0 xumun
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