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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMUHM Ha YPOBHE CpEIHEro oOmero o0pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoii denepannny», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbenepanbHOl 00pa3oBaTEIbHON MPOTrpaMMbl  CpeaHEro o0IIero oopa3oBaHUs
(®OIT  COO), npencrapieHHbIX B DenepalbHOM  rOCYAapCTBEHHOM
oOpazoBarensHoM cTangapre COO, c¢ yuértom Konuenuuu mnpenoaaBaHus
ydyeOHOoro mnpeamera «XUMHsD» B 0Opa3oBaTeNbHBIX opranuzanusx Poccuiickoit
denepauyy, peanu3ylOIIUX OCHOBHBIE 00pa3oBaTENIbHbIE MPOrpPaMMbl, U
OCHOBHBIX TOJIOKeHUN «CTpaternu pa3BUTHA BocHUTaHUs B Poccuiickoi
Oenepanuu Ha nepuoj 10 2025 ropa» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOuielt crpateruy 00y4eHus, BOCOUTAHUS U Pa3BUTHUSL OOYYAIOIIMXCA CPEACTBAMU
yaebHoro npeameta «Xumus» 1151 10—11 xiaccoB Ha 6a30BOM ypOBHE COCTaBUIIN
koHenryainbHble nosoxkeHus ®I'OC COO o B3aMMOOOYCIOBICHHOCTH IIENEH,
collepKaHMs, pPe3yJbTaTOB OOy4YeHUs] W TpPeOOBaHMM K YPOBHIO TOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
0011e00pa3oBaTeILHON OpraHU3alMK, SBISETCA HEOTHEMJIIEMON YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXUT 3aBepUIAONIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, MNPUCYIIHUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMA. OJTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIBTYpPbI
Yell0OBeKa, a TaKXKe SKOJOTMYeCKHM OOOCHOBAHHOTO OTHOILEHUS K CBOEMY
3I0POBBI0 W TPUPOJHOW cpene. Peammsyercss xumuueckoe oOpa3oBaHUE
oOyyJaromuxcsi Ha YpOBHE CPEIHET0 00IIero oOpa3oBaHUs CPECTBAMU YUECOHOTO
npeaMera «XUMHs», COJIEpPXKAHUE M TMOCTPOCHHE KOTOPOrO OIpPEACNICHbl B
nporpaMme MO0 XMMHHM C YYETOM CHEHM(PUKH HAYKHM XUMHH, €€ 3HA4eHHUs B
MO3HAHUM TPUPOABl U B MaTEpUAJIbHOW XU3HU OOLIECTBa, a TaKXKe C YYETOM
Oo0mMX 1enell M NPHUHIMIIOB, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHHUE
CUCTEMBI cpesiHero oorero oopa3zoBanus B Poccuiickoii denepanum.

XUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UIpaeT oco0yio posib B
COBPEMEHHOW LMBUJIM3ALMHU, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYPBHI.
Ona BHOCHUT CBOM BKJaJ B (POPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBIIICHUS,
B CO3JIaHUE LIEJOCTHOTO MPEJACTABICHUS 00 OKPYXaroIleM MHUpPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTopoe (hOopMHpYyeTCs B XMMUU Ha OCHOBE IMOHHMaHUs
BEILECTBEHHOT'O COCTaBa OKPYKAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMON YaCThI0O MUPOBOM KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJla W KM3HU KaKJIOro wieHa oOmectBa. COBpeMEHHas XHMMHsI Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHS UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUIECKON O€30MacHOCTU U OXPaHBI 3JJ0POBBSI.

B coorBerctBUM C OOIIMMM UENSIMU W TNPUHUUIIAMH CPEHEro OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOoOXOIMMYI0 UM s BbIPaOOTKHM MHPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCICIIHOTO BKIKYEHUS B JKU3Hb COLMYyMa, MPOJOHKEHUS
00pa30BaHUsl B pa3JIMYHBIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEJCTBEHHO C XUMHUEH.

CocTaBngomuMu  npeaMeTa  «XuMUs»  SABIAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumusi» U «OOmias W HeopraHMYecKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COZEpXaHUsI KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HayKH: cHUCTEMa
3HAHUW MO0 HEOPraHMYECKOW XMUMHHU (C BKIJIIOUEHUEM 3HAHUH U3 OOIIed XUMHUH) U
OpraHn4eckor xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWU NPU U3YYEHUU
npeaMera o0O€cleyrMBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpasus
BEII[ECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMmus» cpopMupoBaHa B MpOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0Ja K U3Y4YeHHI0 y4eOHOro Marepuaia Hu OOyClOBJ€HA
UCTOPUYECKHM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUHW HA  ONPEICIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYEeCKOM XHMHUHU BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHU CTPOCHHSI OpPraHUYECKUX
COCMHEHN, a TaKXe€ Ha YPOBHE CTEPEOXUMHUYECKHMX M DIJIEKTPOHHBIX
NpEACTABICHU O cTpoeHun BemecTB. CBeneHHs 00 U3y4aeMbIX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUU — OT YIJIEBOAOPOJOB JI0 CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COEIUHEHHMH. B Kypce OpraHmyecko XUMHH IOJIYYarOT DPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs MEPBOHAYAIILHBIC
IPEJICTABICHUS. O XUMUYECKOM CBsI3U, KIAaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUUYECKON PEAKIINH.

[lonq HOBBIM yriom 3peHusi B mpeameTe «XHUMHs» 0a30BOro YpOBHS
paccMaTpuBaeTCsl M3YYEHHBII Ha YpPOBHE OCHOBHOIO OOIIEro 0O0pa30BaHMS
TEOPETUYECKU Marepual H (DAKTOJIOTMYECKHE CBEICHHS O BEIIEeCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIass U HeopraHudeckas
XUMUS» 00ydYaromuMcs TPEJOCTABISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTHUECKUX MO3HIIMM,



rIIy0o>Ke TMOHSATh HMCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT
00o0011aroIIeH 10 0OBSICHSIOMICH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BOXXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W MPUMEHEHUM, a TAKXKE O XMMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnosHseTca B Kypcax 10 um 11 xkimaccos
AJIEMEHTAMH COJICPKAHUS, HUMEIOIIUMHU KYJIbTYPOJIOTHUECKUNA W TMPHUKIATHON
XapakTep. OTH 3HaHHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aMMOCBS3UM XUMHUHU C
JPYTUMH HayKamu, PacKpblBalOT €€ poJib B IMO3HABATEIILHOW W MPaKTUYECKOU
JEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHHMIO YBAXKCHHSI K MPOIIECCY
TBOpYECTBA B 00JACTH TEOPUM M MPAKTUYECKHUX MPUIOKECHUM XWUMHH, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOsemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIMBATh MH(MOpPMALUIO U
NPUMEHATh €€ Uil TONOJIHCHUSI 3HAHUW, pENICHUS WHTEIUICKTYyalIbHBIX U
IKCIIEPUMEHTATILHBIX MCCIEA0BATEIbCKUX 3a/1a4. B 11e70M conepkanne yaeOHOTO
npeaMera  «XHUMHUS»  JAaHHOTO  YPOBHA  HM3YYEHUSI OPUEHTHPOBAHO  HA
dbopmupoBaHre y OOYYAIOMIMXCS MHPOBO33PEHUECKOW OCHOBBI JUJISI TTOHUMAaHUS
dbunocodckux uaeH, TakMx Kak: MaTepualibHOE €JIMHCTBO HEOPraHWYECKOro U
OpraHUYecKoro Mupa, OOYCJIOBJICHHOCTh CBOWCTB BELIECTB HMX COCTABOM U
CTPOCHHEM, I[I03HABAEMOCTh MPHUPOJHBIX SBICHUM MNYTEM OJKCIEPUMEHTA U
pelieHus TMPOTHBOPEUUH MEXKIy HOBBIMH (aKTaMU H  TEOPETUUECKUMHU
MPEANOChUIKAMU, OCO3HAHUE POJIU XMMHUU B PEIICHUH IKOJIOTUUECKUX MPoOIieM, a
TaKke Mpo0eM cOepeKeHUs IHEPTETUUECKUX PECYPCOB, ChIPbSI, CO3aHUSI HOBBIX
TEXHOJIOTUWA U MAaTEPUAIIOB.

B nmane pemeHus 3agady  BOCIUTAHUS, Pa3BUTUA M COLMAIM3ALINU
OoOy4Yarommxcss NPUHATHIE MNPOrpaMMON IO XUMHUU MOJXOJbl K OIPEACICHUIO
collepKaHUsl M TOCTPOCHUS TpeAMeTa MpeAyCMaTpuBalOT (popmMupoBaHue
YHUBEPCAIbHBIX Y4YE€OHBIX JEHCTBUWA, HUMEKOIUX 0a30BO€ 3HAYEHUE IS
pa3IMYHBIX BUJOB JIESITEIBHOCTH: pEIICHHUs MpoOsieM, IOMCKa, aHalu3a W
00paboTku mHbOpMAITH, HEOOXOIUMBIX JJI MPUOOPETEHUS OIbITa TPAKTUIECKON
U HCCIEN0BATENbCKOW AEATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IO3HAHUU
XUMUHU.

B mpakTuke mnpenogaBaHMs XMMHHM KakK Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBaHusl, TaK U HA YPOBHE CPEITHETO 00I11eT0 00pa3oBaHusl, IIPU ONPECICHUN
COJIEPKATEJIbHOW XapaKTepPUCTUKHU 1IeJIEM H3y4YeHUs MpeaMeTa HamnpaBICHUEM
MEPBOCTENICHHOM 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCAa (POpMUPOBAHHE OCHOB
XUMHUUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JIEATEIbHOCTH 4YeJIOBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOHM KyJIbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHUIO LIEJIEW H3y4eHUs
MpeaMeTa SABJISIETCS BIOJIHE OMPAB/IaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUSl TVIABHBIMHM IEISIMU U3YUYEHUS IpeaMmeTa
«Xumus» Ha 6a30BoM yposHe (10 —11 ki1.) aBnstoTCA:

e (opMHUpPOBaHHWE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJISIIOILLIEH €CTECTBEHHO-HAYYHON KapTUHBI MHMpa, B OCHOBE KOTOPOH
JeKaT KIIYEBbIE MOHATHUS, (PyHIaMEHTaIbHbIC 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JIOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, 03HAKOMJICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS;

o (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMHYECKHX peakluuid, HEOOXOMUMBIX ISl MPHOOpETEHUs
YMEHUW OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYCCKUX SIBJICHUMH,
UMEIOIINX MECTO B MIPUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOMN KU3HHU;

e pa3BUTHE YMEHMI U CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM MpPaBUII
0e30macHOro 00palleHUs C BEIIECTBAMM.

Hapsiny ¢ aTuMm, conepxaTelbHasi XapaKTepUCTUKa LeJIeld U 3a/1a4 U3y4eHUs
npeaMeTa B MporpaMMe 1Mo XMMUW YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMHU B CUCTEME cpeliHero obmiero obpazoBanus. CerojiHs B
OpernojaBaHUM XUMUM B OOJbIIeH cTeneHu OTHAéTcsl  MpEeAnoYTeHHE
MPAaKTHYECKOH KOMIIOHEHTE COJEp)KaHWA OOydYeHHUs, OPHEHTHPOBAHHON Ha
MOJATOTOBKY BBIIMYCKHUKA 00IIe00pa30BaTEIbHON OpraHU3alyy, BIAACIOLIErO HE
HA0OpOM 3HaHUW, a (YHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSMH aKTUBHOTO TOJIYYCHHUS 3HAHUW M MPUMEHEHUS MX B PEATbHOU KU3HU
JUTSl pelIeHUs TPaKTUYECKUX 3a/1ay.

B cBs3u ¢ 3TUM Tpu M3YYEHHHM TpeAMeTa «XUMUsS» ITOMHUHHUPYIOIICe
3HaYeHHUE MPUOOPETAIOT TaKKUE LENU U 334, KaK:

azanTanus 0O0y4arolMXCsl K YCIOBHUSAM JIMHAMHYHO Pa3BUBAIOILIETOCS MHPA,
dbopMHpOBaHHE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO TPAMOTHBIX
perieHni B KOHKPETHBIX KU3HCHHBIX CUTYAIlUSX, CBA3aHHBIX C BEIICCTBAMHU U UX
IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETCHIINI), WMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE U1l Pa3IUYHBIX BHJIOB
NEeATEIbHOCTH: PElIeHHs MpoOJeM, MOKCcKa, aHalu3a U 00pabOTKHM MH(POPMALIHH,
HEOOXOAMMBIX [UIsl MPUOOPETEHUs: ONbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XHWMHH, a TaKXKe I OIEHKH C TO3UIUN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHX
MPOLIECCOB HAa OPTraHU3M YE€JIOBEKa U MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CTIOCOOHOCTEH 00yJaroNIMXCs: CIIOCOOHOCTH CaMOCTOSITEIFHO MTPHOOPETAaTh HOBBIE
3HAHMS TI0 XUMHUH B COOTBETCTBUHU C JKM3HEHHBIMHU MTOTPEOHOCTSMH, UCIIOIH30BaTh
COBpeMEHHbIE MH(DPOPMAIIMOHHBIE TEXHOJIOTUHU sl TIONCKA M aHaln3a y4eOHOH u
HAyYHO-TIOMYJISIPHON MH(POPMAIIUU XUMUYECKOTO COJICPIKAHMS;

dbopMHUpOBaHUE U Pa3BUTHE Y 00YUAIONIUXCS ACCOIIMATUBHOTO M JIOTHYECKOTO
MBIIUTICHHSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, MPU IUIAHUPOBAHMH W TPOBEIACHHH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydyarommxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOU
HAIPaBICHHOCTH XWUMHUH, €€ BAKHOW POJM B PEHICHHH TI00aIbHBIX MPOOIIEM
paIMoOHaIBLHOTO MPUPOOIIOIE30BAHUS, TTOTIOTHEHHSI SHEPTETUIECKUX PECYPCOB H
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOILICHUS K TPUPOJIE M CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHHs OMbITa
WCIIOJIb30BAHUSL TOJYYCHHBIX 3HAHWM IS TPUHITHS TPAMOTHBIX DEIICHUA B
CUTYaIIMSIX, CBI3aHHBIX C XUMUYECKUMU SBIICHUSIMH.

B yueOHOM mnaHe cpeaHero oOmiero oOpa3oBaHMs MPEIMET «XUMUD)
0a30BOT0 ypOBHS BXOAWT B COCTaB MpeAMETHOHN 001acTi «EcTecTBeHHO-HAYYHbBIE
PEAMETHD».

OO111ee YncIo 9acoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMUH, Ha 0230BOM YPOBHE
cpeaHero obmiero odpazoBaHus, cocrabisieT 68 vacos: B 10 kimacce — 34 yaca (1
yac B Henento), B 11 knacce — 34 yaca (1 gac B Hefenio).



COAEPKXAHUE OBYUEHUA
10 KJTACC
OPI'TAHNYECKASA XUMUA

Teopernueckne 0OCHOBbI OPraHUYECKOM XMMHUM

[IpeaqMeT opraHnyecKor XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
IIOJIyYCHUH HOBBIX BEIIECTB M MATEPHUANIOB. T€OpUS CTPOEHUS OPraHUYECKHX
coequHenuit A. M. BytnepoBa, e€ ocHoBHBIE MoJI0keHUsA. CTPYKTYpHBIE (hOPMYJIIbI
OpPraHMYECKUX BelecTB. loMomnorus, wusoMepusa. XuUMHUYeCKas CBsI3b B
OpPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenue o kinaccuuKalMy OpraHMueckux BelecTB. HomeHknaTypa
OpraHUYEeCKUX COEIWHEHUW (CUCTEMAaTUYeCcKas) W TPUBHUAIBHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEH KIACCOB OPTaHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpAIICHUIL:
O3HaKoMJIeHHEe ¢ oOpa3laMu OpraHMYECKMX BEUIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAONIOJECHUE U
ONMMCAHNE AEMOHCTPALMOHHBIX ONBITOB IO NMPEBPAILIEHUIO OPTaHUYECKUX BEILIECTB
MpU HarpeBaHuM (IUI1aBJIeHUE, OOYTIIMBAHUE U TOPEHUE).

YraeBoaopoanl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psAa. MeTaH W 3TaH —
POCTEUIINE TPECTABUTENN aJIKaHOB: (U3MUECKME M XUMHUYECKHE CBOMCTBA
(peakiuu 3aMelieHus] U TOpEHUs), HAaXOXJEHUWE B MNPUPOJE, MOJYyYEHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJOTHYECKHUI psii. DTUIIEH U MPOIMIIEH —
MPOCTEUIINE TNPEICTABUTENN QJIKEHOB: (UM3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTCHUPOBAHUS, TUIApATAllMM, OKHUCJICHHUS U
MOJINMEPU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Anxamuensl: OytamueH-1,3 u metwnOytamueH-1,3: cTpoeHHe, BakKHEUIINE
XMMHUYECKHUE CBOMCTBa (peakius nojaumepusauuu). [loydeHne CHHTETHYECKOIO
Kay4dyKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psall. ALlCTUIICH
— MPOCTEHIIMIA NpEeICTaBUTENb AJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE H
XUMHUYECKHE CBOMCTBA (pEaKkUu THAPUPOBAHMS, raJOrC€HUPOBAHUS, THIpPATALINH,
TOpPEHNs), IOJyYEHHE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QpU3NUECKHE U XUMHUYECKHUE CBOMCTBA
(peakiuu rajoreHMpOBaHMUSI U HUTPOBAHUS), MONTYYEHUE U MpUMEHEHHE. Tomyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2an02eHUPOBANUsl U HUMPOBAHUS), NOLyYeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTnueckas CBsI3b MEXIAY YIVIEBOJOPOJAMH, NPHHAMICKAIIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKH YTIIEBOAOPOAOB. [IpHpoaHBIi Ta3 W MONMYyTHBIE
He(dTauble Ta3pl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepaboTKu HePTu:
MEpPEroHKa, KPEKUHT (TePMUYECKUM, KaTAIUTUYECKHi), muponu3. I[IpoaykTs
nepepadoTKku HePTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHBIN
yTOJb U NPOAYKTHI €ro nepepadboTKH.

OKCIEpUMEHTAIBHBIE METOJbl H3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C oOpa3lamMu IUIaCTMAcC, KaydyyKOB M PE3HHbI, KOJUICKIUU
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YTJIEBOJAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, IPOBEICHUE MPAKTUYECKON PabOThI: MOITYYEHHE ITUIICHA
Y U3y4YECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuumud (Maccel, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WIM NPOAYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELECTB WM MPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kauue opranmyecKkue coeIMHeHus

[IpenenpHple OQHOATOMHBIE COUPTBHL. METAaHON W 3TAHON: CTPOCHHE,
dusznyeckue M XHUMHUYECKHME CBOMCTBA (pEeaklUH C aKTHUBHBIMU METaJUIaMHU,
raJIOr€HOBOJIOPOJAaMH, TOpPEHHE), IpUMEHeHue. BoIopoaHele CBSA3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHOroatoMHple  COMPTHL. ODTWICHIJMKOIb W  TIMIEPUH: CTPOCHHE,
¢usznueckue W XMMHYECKHE CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHasl peakUus Ha MHOIOAaTOMHBIE CIHPTHI). JleficTBHE Ha
OopraHusM uenoBeka. [Ipumenenue rauuepusa U 3THIICHTJIAKOJIA.

®deHon: CTpOEHHE MOJIEKYJbl, (U3NYECKHE M XHMHUYECKHME CBOWCTBA.
Tokcuunocts penona. [Ilpumenenue genona.

Anpnerugpl U Kemouwvl. DopManmpaeruy, auneTaIbACTHI:  CTPOCHHE,
du3nuecKkue U XMUMHYECKHE CBOWCTBA (PEaKUUU OKHCIIEHHUS U BOCCTAHOBJIEHUS,
KAuECTBEHHBIC PEAKLINH), TIOJyYEHHE U IPUMEHEHNE.

OnHOOCHOBHBIE IIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas u
YKCYCHasl KHCIJIOTBI: CTPOEHHE, (PU3NYECKHE U XUMUYECKHE CBOWCTBA (CBOMCTBA,
oOuue g Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue U MpUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTAaBUTENN BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KUCJIOT, MX MOIOIIEE ACHCTBHE.

Cnoxsble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenne xxupoB. buonorunueckas

POJIb KUPOB.



VYrneBoapl: coctaB, KiaccuuUKaluMs ~— yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapuibl). ['1oko3a — nmpocTelimmii MoHOCcaxapua: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBa (B3aUMOJCHUCTBUE C
runpokcuaoM Mmeau(ll), okucnenne ammuadHbIM pacTBOpoM okcuua cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TJIIOKO3bl), HAXOXJECHUE B MPHUPOJE, NPUMEHEHUE,
ouonoruueckas poib. DotocunTe3. pyKTo3a Kak H30Mep IIIIOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie noiaumepsl. CTpoeHrue Kpaxmania u
Heuono3bl. PU3MUecKue U XUMHUYECKHME CBOMCTBAa Kpaxmana (TUIpOJIu3,
KAuECTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M WX MPEBpAIICHUIL:
IPOBEJICHHE, HAONIOACHUE U OMNHCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, Ka4E€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJIA
okcusnioM Menu(ll)), MHOroaTomMHBIX CHUPTOB (B3aUMOJIECHCTBHE TJIUIEPUHA C
rugpokcugom meau(ll)), anbaeruioB (OKMCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u runmpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia ¢ HOAOM),
IPOBEJCHUE NMPAKTUUECKOU pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnslie 3anaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHMUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa PEaKIUHU 10 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WM NPOAYKTOB PEAKIIH).

A3oTcojepKalme OpraHi4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak amM(pOTepHble Opranndeckue coequHenus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INIMIMHA). bronsornuyeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUpONIHBIE BBICOKOMOJIEKYJIIpHBIE coeauHeHus. [lepBuuHasi,
BTOpPUYHAs W TPETUYHas CTPyKTypa OenkoB. XUMHUYECKHME CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpalisl, KAYECTBEHHBIE pEaKUU Ha OEIIKH.

OKCIepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX MpPEBpaIlCHUIl:
HaAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpalus OEIKOB MpU
HarpeBaHuM, LIBETHHIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI

OCHOBHBIE MOHATHSI XMMHUHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPHU3ALMU, CPEAHSS MOJIEKYJIApHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COCIMHEHHN —
NOJINMEPHU3ALUS U TOJUKOHIEHCALUS.

OKCHepUMEHTAIbHBIE METOJbl M3Y4YeHHUsS BEIIECTB W HUX MpEeBpalleHUil:
O3HAaKOMJIEHUE C 00pa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBS3H.



Peanm3amus MeXnpeIMeTHBIX CBS3CH MPH U3yYeHUH OPTaHUYEeCKOW XUMHUU B
10 kmacce OCYHISCTBIISICTCS Yepe3 HCIIOJIb30BaHHE KaK OOIIMX eCTECTBEHHO-
HAyYHBIX TIOHSITHH, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMU TSI OTIEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO01re ecTeCTBEeHHO-HAYYHBIE MMOHSATHUS: SBJICHUE, HAYYHBIN (DaKT, TUMIOTE3a,
3aKOH, TEOpHs, aHAJIM3, CUHTE3, Kiaccu(uKaiys, MepuoaudHOCTh, HAOII0ICHHE,
U3MepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSHHE
BEIECTBA, (PU3NYECCKUE BETUINHBI U SAMHUITBI UX U3MEPEHUS.

buonorus: kierka, opranmsM, Ouocdepa, OOMEH BEIIECTB B OpTraHU3ME,
dboTocuHTE3, OHMOJOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YIJIEBOJBI, >KHPHI,
bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIC MOPOJBI, MOJIE3HBIE UCKOMAEMBbIEC, TOIUINBO,
pECYpCHIL.

TexHonorus: mnuieBble MNPOAYKTHI, OCHOBBI PAllMOHAIBHOTO MHUTAHUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepuajbl U3
WCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckre 0CHOBbI XUMUH

XHUMHUYECKUN 3eMEeHT. AToMm. Snpo aroma, H30TONBlL. DJIEKTPOHHAs
000104Ka. DHEPreTUUYeCKUe yPOBHU, MOAYPOBHH. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacIpeesieHus 3JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBIX YETHIPEX NEPUOJOB. IINEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

ITepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKHUX JIEMEHTOB
. U. MenpeneeBa. CBsizb Nepuoanyeckoro 3akoHa u llepuonnyeckoi cuctemsl
xuMuueckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKHX 3JIEMEHTOB U
0o0pa3yeMbIX MMHU MPOCTHIX U CJOXKHBIX BEHIECTB MO TPYIIaM U MEPUOJIaM.
3HaYeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTHUHU HAYKH.

Ctpoenue BemiecTBa. XHMHYECKas CBsI3b. Buabl XUMHYECKOW CBS3U
(koBajJIeHTHasl HETOJSIpHAs W TOJSpHAas, MOHHAsA, MeTa/uinyeckas). MexaHu3Mbl
o0pa30BaHMsI KOBAJEHTHOM XWMHUYECKOW CBA3M (OOMEHHBIM U  JIOHOPHO-
akienTopHbeli). BomoponHas cBs3b. BaneHTHOCTh. JIEKTPOOTPHUIIATEIHLHOCTS.
Crenenb okuciieHus. IOHbI: KATUOHBI U AHUOHBI.



BemectBa  MOJIEKYJIIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o0 nucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10715 BelecTBa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHMYECKUX BEIIECTB. ['e€HeTMYecKas CBSI3b HEOPraHWYECKHWX BEUIECTB,
MPUHAIJICKAIIUX K PA3JIMYHBIM KJIaCcCaM.

Xumuyeckass  peaknus.  Kiaccupukanmss — XUMHYECKMX — peakluii B
HEOPraHUYECKOM M OPraHUYECKON XWMHUHU. 3aKOH COXPAHEHHsSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MIPEBPALLCHUS SHEPTUU IIPU XUMHUECKUX PEAKLIMIX.

CKOpOoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuu. XuMHUYECKOe paBHOBecHe. DakTOpbl, BIMAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

DnekTpoiuTuueckas aucconnanus. CUibHbIC U caadbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, LIEJIOYHAS.

OKHUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCNEPUMEHTAIbHBIE METOJbl M3YYE€HHUS BEIIECTB W HX NPEBPALICHUN:
neMoHcTpanus tabiaun «llepuoanueckas cuctemMa XuMu4eckux 3imemeHToB JI. .
MenneneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIOJIEHWE U
OMHUCaHUE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yiokKeHHE TIEPOKCH 1A
BOJIOpPOJAa B MPUCYTCTBUU KAaTaJIU3aTOPa, ONMPEICICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHUBEPCAIBHOTO HWHIWKATOpPA, pEaKIUH HMOHHOTO OOMEHaA),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuuHbix (aKTOPOB HA CKOPOCTh
XUMHAYECKON pEAKLIUN.

Pacuértnrle 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKHX pEAKIHH, B TOM 4YHCIIE
TEPMOXHMHUYECKAE PACUETHI, PACUETHI C KCIIOJIB30BAHUEM IIOHSTUA «MACCOBAS
JTOJIS1 BEIIECTBAY.

Heoprannuyeckass xumms

Hemerannel. Ilosmoxxenne HemeraiuioB B Ilepuoguueckort  cucreme
xuMuueckux sneMeHToB J[. M. MenpaeneeBa U1 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®du3znyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPOINHUS HEMETAIOB (Ha MpUMepe
KHCIIOpoJa, cephl, pocdopa u yrieposaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yriepoga MU KpeMHMS]) U HMX  COCAUHEHUM  (OKCHIOB,
KHUCJIOPOJCOICPKAITUX KUCIOT, BOAOPOIHBIX COSTUHECHHUI).

IIprMeHeHEe BAXKHENIIINX HEMETAJUIOB U UX COCIMHEHUU.



Merannel. Ilonoxenne meramioB B llepuoanueckoil cucTeMe XUMHUUYECKUX
anemenToB . . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MetayyioB. CIlaBbl METaJIOB.
DJIEKTPOXUMHUYECKHUN Al HANPSHKEHUN METAJIIIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHIIIUX METAIOB (HATPUM, KaJIMi, KaJbLIMi,
MarHui, aJlOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue cnocoObl MmonyyeHuss MetamioB. IIpuMmeHenne meTamioB B ObITY U
TEXHUKE.

OKCIEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX MPEBpAIICHUIL:
U3y4YeHHE KOJUIeKUMU «MeTamisl UM CIUIaBb», OOpas3l0B HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAJILHBIX 3ajla4, HAOJIOJICHWEe M OINHCAHHME JAEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE TUAPOKCHIA ATIOMUHHUS C PACTBOpAMU
KHCJIOT U LIEJI0YEeH, KaYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJJIOB).

Pacuérnsle 3anaun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM O0OBEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacy€Tsl Macchl (00bEMA, KOIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIIU OJHO
13 BEUIECTB UMEET IPUMECH.

XuUMHA U KM3HD

Ponp xuMum B 0OeCIIEUeHUHM SKOJIOTHYECKOM, SHEPreTUUECKON U IHIICBOM
0e30MacHOCTH, Pa3BUTHUM MeAUIMHBL. [loHsATHE O HAy4yHBIX METOAax MO3HAHUS
BEILECTB U XUMUYECKUX PEaKIUH.

[IpencraBiaenuss 00 OOMMX HAay4YHBIX MPHUHLMIAX [POMBIILIEHHOTO
MOJIyYEHUS] BaKHENIINX BEILIECTB.

YenoBek B MHpE BEUIECTB M MaTEpPUAJIOB: BaXHEWILIHE CTPOUTEIbHBIE
MaTepualibl, KOHCTPYKLIIMOHHBIE MAaTE€pHallbl, KpAaCKW, CTEKJIO, KEepaMmuKa,
MaTepuaibl sl JIEKTPOHUKH, HaHOMAaTepHallbl, OPTaHUYECKHE M MUHEpalIbHbIE
yaoOpeHus.

XuMUs M 370pOBbE YEIOBEKA: IPABWJIA HMCIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MaCHOTO HCIOIb30BaHUs IpEernapaToB ObITOBON XUMUU
B IOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanuss  MEeXNpeOIMETHBIX  CBsI3ed NpU  HM3y4YeHUH OOwWed u
HEOpraHW4YecKod Xumuu B 11 Kiacce ocymIecTBISETCS YEpE3 UCIOJIb30BAHUE KAK
OOIUX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHATUN, SIBISIOUIAXCS
CUCTEMHBIMH JIJIs1 OTAEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHSA: HAy4HbIH (PakT, TUIOTe3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KiIacCu(UKaluusg, NEPUOAUYHOCTb, HAOIIOICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBJICHHE.



dusuKa: MaTepus, SHEPTUsi, Macca, aToM, dJEKTPOH, TPOTOH, HEUTPOH, UOH,
M30TOM, PaIMOAKTUBHOCTh, MOJICKYJ1a, SHEPTE€TUYECKUN YPOBEHb, BEMIECTBO, TEIIO,
00BbEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIUYUHBI U €AUHUIIBI UX
U3MEPEHUS, CKOPOCTh.

buomorusi: kneTka, oOpraHm3M, SKOCHCTeMa, Owocdepa, Makpo- U
MHKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.

['eorpadus: MuHepabl, TOPHBIE MOPOJbI, MOJE3HbIE MCKOMAeMbIE, TOILIUBO,
pecypchl.

TexHosOrUs: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIHsi, MPOU3BOICTBO
CTPOUTENIbHBIX MATEPHUANIOB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, MHIIEBAs
MPOMBIILJICHHOCTh,  (hapMalieBTUYECKass  IMPOMBIIIJIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKUX IMpenapaTroB, IPOU3BOIACTBO KOHCTPYKIMOHHBIX MAaTE€PHUAJIOB,
ANIEKTPOHHAS MPOMBIIUICHHOCTh, HAHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMA [TPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOyYaroIIMMHUCSL TPOTPAMM  CpPeIHEro oO0Iero o0pa3oBaHusi (JUYHOCTHBIM,
METalpeMETHBIM W OpeAMETHbIM). HayuyHo-mMeToauyeckoll OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMSI MPOrpaMM CPEAHEro OOILero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBHM € CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS NpeIMETa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOLIHUE:

OCO3HaHUE OOYYaAIOUIMMUCS POCCUMCKONW TIpa)KIaHCKOM HAEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPEEIIEHHUIO;

HaJIM4KMe MOTUBALIMK K OOYyUYEHHIO;

L[EJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHHUX yOEXKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEW U MCTOPUUECKUX TPAJAUIINI 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOyYarolIuXcsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IMPUCYIIUMU LEJIOCTHOU
CUCTEME XUMHYECKOT0 00pa30BaHus;

HAJIMYUe MPABOCO3HAHMSI SKOJIOTHUECKON KYJIbTYypbl U CIOCOOHOCTH CTaBHUTH
LEJU U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTra «XHUMHUS» AOCTUTAKOTCS B
€IMHCTBE YYEOHOW M BOCIUTATENbHOU JAESATENBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLIMOKYJbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMHU
U HJealaMU POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOpMaMu W TpaBUJaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  MpolieccaM
CaMOMO3HAHUs, CaMOpPAa3BUTHUSA M HPABCTBEHHOTO CTAHOBJIEHHUS JIMYHOCTH
oOyyJarommxcs.

JIM4HOCTHBIE pe3yJIbTaTbl OCBOEHHS MpeaMeTa «XHUMHUS»  OTPaKaroT
C()OPMUPOBAHHOCTh ONbITa TO3HABATENLHOM M MPAKTUUECKON NeATEeIbHOCTH
OoOy4YaronmMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEN, B TOM YHUCIE B
YacTHu:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 0053aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MPaBUJIAX MEXIUYHOCTHBIX
OTHOUIEHUH B KOJJIEKTUBE;



FOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHHUU
y4eOHBIX NMPOEKTOB, PEIICHUU Y4YeOHBIX U MO3HABATENIbHBIX 3aja4, BHIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M TMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHMKY H
apryMEHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NIaATPHOTHYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOTO OTHOUIEHUSI K MCTOPUYECKOMY M HAyYHOMY HACJEIUIO
OTE€UYCCTBECHHOMN XUMUMU;

YBaXEHUA K NPOLECCYy TBOpPYECTBA B 00JIACTH TEOPUM M MPAKTUYECKOIO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOIO, YTO JOCTHXKEHHS HAyKH €CTh pPEe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJIEHUH, KPOMOTIUBBIX  SKCHEPUMEHTAIbHBIX  IOWCKOB,
MIOCTOSTHHOTO TPyZa YYEHBIX U IPAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHH W MOCIEAYIOLEM
aHaln3e MHPOPMAIMH O MEePEAOBbIX JTOCTHKEHUSAX COBPEMEHHOW OTEYEeCTBEHHOMN
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBI3aHHBIE C XUMHUYECKUMU SIBICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBApHILEH C
MO3ULIUA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME TMOCJIEACTBUN 3THX
IOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAaHUSl LIEHHOCTEH 3JI0poBOro U Oe30macHoro ooOpasza JKHU3HH,
HEOOXOAMMOCTA OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (pu3myeckomy u
MICUXUYECKOMY 3/I0POBbIO;

coOmto/ieHns TpaBui O€30MacHOr0 OOpalleHusi C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIIBHOCTH;

NIOHUMAHUS LEHHOCTM NpPaBWl HHAMBUAYAJbHOTO M  KOJUIEKTMBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYaLUIX, YTPOKAIOIINX 30POBBIO U )KU3HU JIFOJEH;

OCO3HAHMS TOCHEACTBUNA M HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  Y4YeOHO-HCCIIEI0BATEIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOW U  JPYrux BHUOAX
NesTEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YaCcTHE€ B PEIICHUMM IPaKTUYECKUX 3aaad
COI[MAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY M3YyYEeHUIO Mpodeccuii pa3muyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS MTPEAMETHBIX 3HAHUM M0 XUMHUH;

YBQXXEHHUS K TPYLY, JIIOJIAM TPYAa U pe3yJbTaTaM TPYyAOBOU JESITEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAIBHON TPaCKTOPUU
oOpa3zoBaHus, Oyaymieil mpodeccnu W peaau3alid COOCTBEHHBIX JKHU3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpedHOCTEH 00I1IeCTBa;

6) 3K0J10rH4eCcKOro BOCIIUTAHNS:

HKOJIOTUYECKU IIeJIECO00Pa3HOTO0 OTHOIIEHUS K TPHUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAHMUS )KU3HU Ha 3€MIIE;

MOHUMAaHUS TJIOOAJIBHOIO XapakTepa 3KOJOTMYECKHX MpoOJeM, BIMSHUS
SKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COUMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HWCIIONB30BAHUSA JOCTIKCHUW XUMHH  JUISI
pELICHUsI BOIPOCOB PAMOHAIBHOTO MPUPOIONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, TMPUHOCIIIMX BPEJ  OKPYXKAIOUIEH
MPUPOJTHON cpejie, YMEHHUS TMPOTrHO3UWPOBATh HEOJArONMPUATHBIE IKOJIOTHYECKUE
MOCJEACTBUSI MPEANPUHUMAEMBIX JICHUCTBUM U MPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOTO SKOJIOTUUECKOTO MBIILICHUS, S9KOJIOTHYECKON KYIbTYPHI,
ombITa JIEATEIIbHOCTH AKOJIOTMYECKON HaIPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW W COLMAIBHOMU
MpaKkTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IIPOTHUBOCTOSITH HJEOJIOTHUHU
xemogobuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

MOHUMAaHUsl CHeUM(PUKH XUMHM KaK HayKd, OCO3HaHUsi €€ poiid B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM 1E€JIOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIollleM MUPE KaK O €IMHCTBE MPUPOJBI U 4YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MPoOJieM COXpaHEHUs
MPUPOJIHOTO PABHOBECHS;

yOSXKIIEHHOCTH B  0CO0OWM 3HAYUMOCTH XMMHH JUISI COBPEMEHHOMU
UUBUJIM3AIMU: B €€ TYMaHUCTUYECKOM HAIPaBICHHOCTH W BaXHOW POJIM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KyJbTYpbl, pELICHUHU TI00ATBHBIX MPOOIeM
YCTOWYHMBOTO PA3BUTHS UYEIIOBEYECTBA — ChIPHEBOM, SHEPIreTUUYECKOM, MUILIEBOU U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTHH MEAMUIIMHBI, OOCCIICYCHUH YCIOBUU
YCIIEUIHOTO TpyJda W OKOJOTMYECKH KOMMOPTHON IKM3HU KakJAOro dJIeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TIOHMMAaHWs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOh3YEMBIX B €CTECTBCHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIh30BATh



noJiy4aeMble 3HAHUS JJIs aHAIM3a U OOBSICHEHHUS SIBJICHUIM OKPY>KAIOIIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HAy4yHbIX (DAaKTOB U MMEIOIIUXCS J@HHBIX C LEIbI0 MOJyYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIHLHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS JUIs
perieHust mpodJieM B pealibHbIX KU3HEHHBIX CUTYaIIUSX;

MHTEpEeCa K NO3HAHUIO U UCCIIEIOBATENIbCKOM AEATEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUWA 10 XUMHUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMH;

MHTEpeca K 0COOCHHOCTSM TpyJa B pa3iiMyHbIX cepax MpoPpecCuoHaIbHON
JEATEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3ynbTaThl OCBOCHMsI y4eOHOro ImpeaMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHuUs BKIIOYAIOT:

3HaUYUMble i1 (QOPMHUPOBAHUS  MHPOBO33PEHUS  OOYyYaIOLIUXCS
MEXIUCHUTUTHHAPHBIE (MEXIPEAMETHbIE) 00IeHaAYYHbIe TOHITHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbBI MHUpa U CHEHU(PHUKY METOIOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
poliecc, CUCTEMA, HAYYHBIM (paKT, MPUHLUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpus, UCCIEA0BAaHNE, HAOIIOJEHNE, N3MEPEHHE, IKCIIEPUMEHT U APYTHE);

yHHUBEpCaJbHble yueOHbIE NEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATUBHBIE,

pEryJIATUBHEIE), 00ecIeunBaroIIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH M COITMAIEHON KOMITETEHITUN 00yUaroNXCs;
CIIOCOOHOCTH 00yJaroIMXCs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCUUIUIMHAPHBIE, MUPOBO33PEHUECKNE 3HAHUSI M YHHUBEpCAJIbHbIE y4yeOHbIE
JIEMCTBUS B MIO3HABATEIIBHOW U COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble  pe3yabTaThl OTPA)XAKOT OBJAJECHUE YHUBEPCAIBHBIMU
y4e€OHbIMH  TO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PEryJISTUBHBIMU
NEUCTBUSIMU.

Osaanenue YHHMBEPCAIbHBIMH y4eOHBIMU N03HABaTeJIbHBIMH
NEeHCTBUAMM:

1) 6a30BbIe JIOTHYECKHUE IeHCTBUSA:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh W aKTyaJlU3UpoBaTh  Mpoliemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LENW ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JNOCTUKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTHU C ITIOCTABJICHHBIMU LIEISIMU;

WCIIOJB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUS —
BBIJICIIATh XapaKTEPHbIC NPU3HAKM IOHATUM M YCTAaHABIMBATh WX B3aWMOCBS3b,



HCII0JIb30BAaTh COOTBETCTBYIOIIME TOHITHS NIl OOBSICHEHUS OTAEIbHBIX (DaKTOB U
SIBJICHMU;

BBIOMPATh OCHOBAaHHUS M KPUTEPUM JIs KIACCU(PUKALMKU BEIIECTB U
XUMHUYECKUX PEAKLINN;

YCTaHABIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCykKIeHusi (MHIYKTUBHbIC, JEIYKTUBHBIE, IO
aHAJIOTUH), BBIABISTH 3aKOHOMEPHOCTH W MPOTHUBOPEUYMS B paccMaTpUBAEMBIX
SIBIICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHMS,;

IIPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, IPEOOPA3OBHIBATH MOJIENbHBIE MPE/ICTABIICHUS — XUMUYECKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opMmylia, ypaBHEHHE XHUMHYECKOU
peaklMy — MpPU PEUICHUU YYEOHBIX IMO3HABATENBbHBIX M IMPAKTUYECKHUX 3ajad,
IPUMEHSATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBISBICHHS XapaKTePHBIX
IIPU3HAKOB M3y4YaeMbIX BEIIECTB U XUMHYECKUX PEAKIIHIA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIQJIETh OCHOBAMU METOJIOB HAyYHOI'O MO3HAHUS BELIECTB M XUMHUYECKHX
pEaAKLINIA;

(dbopMyIMpOBaTh LETU U 331a4U UCCIIEJOBAHUS, CIIOJIb30BaTh [TOCTABIICHHBIE
U CaMOCTOATENbHO CQOPMYJIUPOBAHHBIE BONPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA U OCHOBBI Ui (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOMI0OJaTh 3a XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpPOBATH
000011IeHUsT ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBaHUS,
COCTaBJISATb 0OOCHOBAHHBINA OTYET O MPOACIAHHOUN padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHON
JESITEIbHOCTH, TMPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAaKTUYECKHX 3a/]ad, IPUMEHEHUIO pa3JInYHBIX
METO/0B IT03HAHMUS.

3) padora ¢ nnpopmanueii:

OpUEHTHUPOBAThCA B Pa3IUYHBIX HCTOYHHMKAX UH(popManuu (Hay4HO-
HOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOIO COJAEp)KAaHMsI, CIIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh MHGOPMALMIO PA3IUYHBIX BUIOB U (HOpM
IpEeICTABICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



(GopMyIMpOBaTh 3aNpOChl U NPUMEHATh PAa3IMYHbIE METOJbl IIPU MOUCKE U
orbope wuHPOpPMALIUK, HEOOXOAMMOW JUIsI BBIMOJHEHHS YYEOHBIX 3ajad
OIPENICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HCIHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHHUSA
uHpopmanuu (cxeMbl, rpaduku, T1arpaMmbl, TAOJIULIbI, PUCYHKH U IPYTHUE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeACTBAa Ipu padbore ¢
XUMHYECKOM HUHpOpManueil: NpUMEHATh MEXNpeaMeTHble (pu3uueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh M IPE0Opa3oBbIBaTh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA
HarJIsJHOCTH.

OgiajeHHe YHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMHU A€l CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAaeMOW TEeMbl B XOJ€ AUAJIOTa W/WIN
JUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBaThb CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS MPEUI0KEHHOH 3a1a4u;

BBICTYNAaTh C NpPE3EHTAlMell pe3yJbTaTOB I03HABATENILHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHYECKOT'0 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO HUCCIEI0BAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, peaju3aluy Y4eOHOro nmpoekra u (opMyIHpoBaTh BHIBOIbI
10 pe3yJabTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBAHUS NO3ULIHUN B
X0J1€ 00CYXACHUSI 1 0OMEHAa MHCHUSIMH.

OgiajeHHe YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMY J1eCTBHSAMM:

CaMOCTOATENIHO IUIAHUPOBATh M OCYIIECTBIIATH CBOK I103HABATEIbHYIO
NEATENIbHOCTh, ONpenenss €€ Lelu W 3a7add, KOHTPOJUPOBATH U MO MeEpe
HEOOXOUMOCTH KOPPEKTHUPOBATh IpeajaraéMblii aJroput™M JCHCTBUI mpu
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3aJad, BbIOMpaTh HauOoliee
3¢ (}exTUBHBIN crmoco0 HMX pemeHuss ¢ Y4YETOM NOJIyYEHHS HOBBIX 3HAHUWA O
BEIIECTBAX U XUMUYECKUX PEAKITUX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATBI

10 KJTACC

IIpenmeTHble pe3yabTaTbl OCBOCHMSI Kypca «Opranuyeckas XuUMHS»
OTPAKAFOT:

c(OPMHUPOBAHHOCTh  TPEACTABICHUN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTHUHbI MHPA, POJM XUMHUU B MO3HAHWUU SIBJICHUU



Opupoabl, B  (QOPMUPOBAHUU MBINUICHUS W KYJbTYPhl JIMYHOCTH, €€
(GyHKIMOHATIBHOM TPaMOTHOCTH, HEOOXOAMMOM s pelIeHUs MPAKTUYECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIONINE TOHATHUS (XUMHUYECKHI DJIEMEHT, aToM, JJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJICKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi dopmysa (pa3BEpHyTas M COKpall€HHAas), MOJb, MOJSpHas
Macca, MOJISPHBIM 00BEM, YIJIEPOAHBIA CKENeT, (YHKIMOHAIbHAS TPYIINA,
paguKall, U30Mepusi, U30MEPhI, TOMOJIOTUYECKUIA PsiJl, TOMOJIOTH, YTIEBOIOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpIKAIIUNEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEIMHEHHS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIUYECKHUI S3bIK XUMHUU;, MUPOBO33PEHUYECKUE 3HAHUS,
JeXKaluMe B OCHOBE NOHUMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJEHUS O CBOMCTBax, COCTaBe, IOJYYCHUU W
0€30MacHOM HCMOJb30BAHUM Ba)XXHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JeATETbHOCTU YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHM BBISBIATH XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, UCMHOJIb30BATh COOTBETCTBYIOLIUE MOHATHS MPH
OMMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COCIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIS
COCTAaBJICHUSI MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMynT OpraHMYECKHWX BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHUYEeCKHWX BEUIECTB JUIS MIUIIOCTPALIMU HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIMBATh MPUHAJIEHKHOCTh H3YYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBY U CTPOCHUIO K OINpeaeIEHHOMY
KJIACCy/TpynIie COSTUHEHUN (YTJIEBOIOPOIBI, KHCIOPOA U a30TCOJSpIKaIlne
COCJIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS), JlaBaTh WM Ha3BaHUS 10
cuctematudyeckoil Homenknatype (IUPAC), a Takke NpUBOAUTH TPHUBHAIIbHBIC
Ha3BaHMUS OTACJbHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJICH, alleTHJICH,
ATUJICHTJIMKOJb, TIULEpUH, (peHos, dhopManbaeruj, arneTalbIerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAsI KUCJIOTA, TTII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACISATh BHJIBl XUMHUYECKOW CBSA3U B
OpraHUYECKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TMPUMEHATHh TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranundeckux BemiectB A. M. bytiepoBa ais 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHECHHS MACChI BEILIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaThb  COCTaB, CTPOCHHE,
bu3nYecKkue M XUMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, NPOIWICH, aleTHIICH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30JI, METAaHOJ, STAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (EHOJI, aleTAIbJCTU]l, MypaBbUHAS M YKCYCHasi KHCJIOTHI, TJIIOKO3a,
KpaxMmall, [[eJUTI0JI03a, AMUHOYKCYCHAs KHUCJIOTa), WILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXJYy HHUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX PEAKIUil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHMS XapaKTEpPU30BaTh UCTOUHUKH YIIJIEBOJIOPOIHOTO
ChIpbsi (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI WX mNepepaboTKu U
MIPAKTUYECKOE TPUMEHEHUE TIPOYKTOB TIEPEepadOTKH;

c(OPMHUPOBAHHOCT, YMEHHUU TPOBOJUTH BBIYUCICHUS 10 XUMUYECKHUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WU IMPOJIYKTa
peaKkiMyu MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX
BEIIIECTB WJIM MIPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BIJIAJIETh CUCTEMON 3HAHUKW OO0 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUS, UCIOJIb3YEMbIX B XUMUHU MPU U3YYCHUH BEIECTB U
XUMHUYECKUX SIBJICHUN (HAOJII0/IeHNEe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIC XHUMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEMIECTBAMH M WX
MPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh TIPaBUiIa MOJIb30BAHUS XUMUYECKOM
NOCYJIOM ¥ J1TabopaTOpHBIM O0OPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus C
BEIIIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSMU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB,;

c(OPMHUPOBAHHOCT, yMEHUH ITUTAHWPOBATH W BBITIONHATh XUMHYCCKHMA
HKCIIEPUMEHT (IIPEeBPAILICHHs] OPTAaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOJTyUCHUE
ATUJIEHA U U3YYEHUE €ro CBOWCTB, KAUYECTBEHHbIC PpEAaKUUU OPraHUYECKHX
BEILIECTB, JCHATypalus OCJIKOB NPH HarpeBaHUU, I[BETHBIC pEaKIMU OEIKOB) B
COOTBETCTBHM C TIpaBWJIaMM TEXHUKM O€30MacHOCTH TMpU OOpalleHuu ¢
BEIIECTBAMH U JAOOPATOPHBIM OOOPYIOBaHUEM, TIPEJCTABIATH PE3yIbTaTh
XUMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIUX
peakiuii u GopMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATH XUMHYECKYIO
uHPOpPMAIIMIO, TOJyYaeMyl0 M3 pPa3HbIX HCTOYHHKOB (CpEeICTBa MacCOBOMU
uHdopmaruu, aTEpHET U IpyTHX);



cOPMHUPOBAHHOCT, ~ YMEHHMH  COONIIOAATh  MpaBUjia  DKOJOTMYECKH
1EJIeCO00pa3HOro TMOBEICHUS B OBITY M TPYAOBOM JEITENIBHOCTH B IEJSIX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOILIEH MPUPOJHOW Cpebl, OCO3HABATH
OMACHOCTh BO3JCHCTBUSA Ha >KUBBIC OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEIIIECTB, MOHMMas cMbIcH mokazarens 1K, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPENOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUA HA OPraHU3M
YEJI0BEKA,

JUI. O0y4YaroUIUXCsl ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CIENbIX M CIA0OBHASIIMX OOYYarolMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHuyeckas
XAMUS» OTPAXKAKOT:

c(hOpPMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOH  COCTaBIISIOINICH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMHUW B TIO3HAHUM SABJICHUU
npupoasl, B (QOPMHUPOBAHWUU MBINUICHUS W  KyJbTYPhl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS MPAKTUIECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHMSI K CBOEMY 3/I0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAHWUW, KOTOpas  BKJIKOYAET:
OCHOBOITOJIAralolIe IMOHATUSA (XMMHYECKUH JJIEMEHT, aToM, u3oTom, S-, P-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJCKYyJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHb OKHUCJICHHS, XUMUYECKAs CBS3b
(KoBaJIeHTHas, MOHHAs, METAJNINUECKas, BOJOPOIHAS ), KpUCTAJIMYECKAs PEIIETKA,
TUNBl ~ XUMHUYECKHX  pEaKIUW, PacTBOP, JJIEKTPOJUTHI, HEIICKTPOJIUTHI,
AIEKTPOJUTHYECKAST JTUCCOLUUANMSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKON peaklui, XHMHYECKOE pPaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Auccouranuu, nepuoguueckun 3akoH [, M. Menpaeneesa,
3aKOH COXPAHEHMSI MacChl BEUIECTB, 3aKOH COXPAaHEHUSI W MPEBpPAIICHUS] SHEPTUU
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUU S3BIK XUMUH,
MHPOBO33PEHYECKNE 3HAHHUS, JICKAIIME B OCHOBE IMOHMMAHHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHMYECKUX SIBIICHHM, (PAKTOJOTHMYECKHUE CBEJCHHUS O CBOMCTBAX,
COCTaBe, MOJIYYECHUH M 0€30MMacCHOM MCIOJIb30BAHUH BAXKHEHIITUX HEOPTaHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHHOCTH YEJIOBEKA;



c()OPMUPOBAHHOCTb YMEHMM BBISIBIISITH XapaKTEPHbIC MPU3HAKU IMOHITHM,
YCTaHaBIMBATh MX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITHUS NpPU
ONMKMCAHUHU HEOPTAHMYECKUX BEIIECTB U UX MPEBPALLIECHU;

c(OPMUPOBAHHOCTh YMEHHMI HCIOJb30BAaTh XMUMHUYECKYI0 CHMBOJIUKY IS
cocTraBieHUs (GOpMysl BEUIECTB M  YpPaBHEHHM XHMMHUYECKUX peaklui,
cuctematudeckyto HomeHkIatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YrJEKUCIbIM ras3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHUE);

c(OPMHUPOBAHHOCTh YMEHUN OMPEEISITh BAJICHTHOCTh M CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEIMHEHHSX Pa3IUYHOrO0 COCTaBa, BUJ XUMHYECKOU
CBSI3U (KOBAJICHTHAsI, HIOHHAs, METAJUIMUECKAsl, BOAOPOHAs) B COCAUHEHUSX, TUI
KPUCTAJUIMYECKON PEIETKM KOHKPETHOIO BELECTBA (ATOMHAs, MOJIEKYJSIpHasi,
VMOHHAs, METAJUIMYECKAs), XapaKTep Cpelbpl B BOJHBIX pacTBOpPaX HEOPraHUYECKHX
COCIUHCHMI;

c(OPMHUPOBAHHOCTb yMEHUI YCTaHaBJIMBATh IIPUHAJIEKHOCTb
HEOpPraHMYECKHUX BEILIECTB IO HUX COCTaBy K OIpeAeNEHHOMY Kiaccy/Tpymnie
COEIMHEHUH (MPOCThIE BEIIECTBA — METAUIBl U HEMETAJLJIbl, OKCU/Ibl, OCHOBaHMUS,
KHCJIOTBI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHHUM PACKPHIBATh CMBICI IEPUOJAUYECKOTO 3aKoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOILYIO, O0BSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKHUX »3JeMeHTOB |—4 mnepuonos Ilepuoanyeckoil cHUCTEMBI
xuMHu4Yeckux saemeHtoB JI. WM. MenpaeneeBa, HCIONB3ys MOHATHS «S-, p-, d-
DIIEKTPOHHBIE opouTanm, «QHEPreTUYECKue YPOBHW, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMMYECKHX DJIEMEHTOB M MX COCIWHEHUN
o repuoAaM u rpynnam llepuonnueckon cuctemMbl XUMUYECKHUX di1eMeHTOB []. .
Menneneena;

c(OPMHUPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3JIMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETUYECKOW CBSA3M MEXIY HEOPraHUYECKUMU
BEILECTBAMH C MTOMOIIbIO YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN;

c(OPMUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKUUU IO
pa3IuMYHBIM IPU3HAKaM (YUCIY M COCTaBY pPEarupyrollUX BELIECTB, TEILIOBOMY
abdexTy peaknuyd, U3MEHEHHUIO CTEICHEW OKHCICHHS 3JIEMEHTOB, 00OpaTUMOCTH
peaKIMK, YYacTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMM COCTaBJISATh YPaBHEHHUS PEaKUUWd pPa3TUYHBIX
TUIIOB, TIOJTHBIE M COKPALIEHHBIC YPABHEHUSI PEAKIMII HOHHOTO OOMEHA, YUUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TU PEAKLUUHU UAYT 0 KOHIIA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOJTBEPKIAIOIIHE
KAUECTBEHHBII COCTAB Pa3JMYHbIX HEOPTraHMYECKUX BEIIECTB, pPACIO3HABAThH
OMBITHBIM IMYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh YMEHHM  pacKpbhIBaTh  CYIIHOCTh  OKHCIUTEIHHO-
BOCCTAaHOBUTEJHHBIX PEAKIIMA MOCPEJICTBOM COCTABJICHUS AJICKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(OpPMHUPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUUECKOTO PABHOBECHS
B 3aBHCUMOCTH OT BHeUIHero Bo3aenctus (nmpunuui Jle [latense);

c(OPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTb XHUMHUYECKHE IPOILIECCHI,
JIekKalMe B OCHOBE IMPOMBIIUICHHOTO IOJYYEHHS] CEPHOM KHUCIOThI, aMMHAaKa, a
Takke C(HOPMUPOBAHHOCTh MPEJACTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPoOIeMax XMMHUECKOTO MPON3BOCTBA;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYHCICHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JIOJsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHUN Ta30B
IPU XMMHUYECKUX PEAKIUAX, MacChl BEIIECTBA WIH 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOLIUX B pPEaKLUU
BELIECTB, TEIJIOBOro 3((eKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHU COOIOIaTh MPaBUJIA MTOIb30BAHUS XUMUYECKOM
MOCyZI0OM U J1TabOpaTOpHBIM O0OpPYJOBAaHHMEM, a TaKXKe IpaBWiia OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIUSMH TIO BBITIOJTHECHHUIO J1a00PaTOPHBIX
XUMHUYECKHUX OMBITOB;

c(OPMUPOBAHHOCT, YMEHUH IUIAHMPOBATH U BBINOJHATh XWMHUYECKHM
HKCIIEPUMEHT (pa3jioKeHUE MEePOKCHIA BOAOPOJAa B MPUCYTCTBUU KaTalM3aTopa,
ONpENENEHUE Cpelbl pPacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCAJIHLHOTO
WHIUKATOPA, BIMSHUE Pa3iIu4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peaKiuu MOHHOTO OOMEHa, KA4eCTBEHHBIE peakluu Ha cynbdar-, kapOOHAT- H
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHMSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
TeMam «Metaby u «Hemeramib»y) B COOTBETCTBHHM C MpPAaBWIAMH TEXHUKU
0e30MacHOCTH MpHU OOpAIllEHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0OBAaHUEM,
NPEACTABISATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3anucu
YpaBHEHUN COOTBETCTBYIOIIUX pEaKNuili U (HOPMYIUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJM3UPOBATH XUMHYECKYIO
uH(OpMaIMIO, MOJYYaEMyK U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOM
KOMMYHUKaIu, THTepHeT 1 apyrux);



cOPMHUPOBAHHOCT, ~ YMEHHMH  COONIIOAATh  MpaBUjia  DKOJOTMYECKH
1EJeCO00pa3HOro TMOBEICHUS B OBITY W TPYAOBOM JESITEIIBHOCTH B IEJISAX
COXPAHEHHSI CBOETO 3JI0POBbSI M OKPYXKAIOILIEH MPUPOJHOW Cpebl, OCO3HABATH
OMACHOCTh BO3JICUCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BEIIECTB, IOHUMAs
cmbpicn mokazarens IIJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
MIPEIOTBPALLIECHUS UX BPEJHOIO BO3ICHUCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs. O0y4YaroUIuXCsi ¢ OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
MPUMEHATh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUM;

JUISL CHENBIX W CHA0OBHASIIMX OOYYaIOIIUXCS: YMEHHE WCIIOIbh30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

dbopmy.



TEMATHUYECKOE INTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Ne n/m Kontposabubie  IIpakTHueckue
NpOrpamMMmbl Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypes
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUH
IIpenmer opranndeckoit xumuu. Teopust
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Hroro no paszneny 3
Paspnen 2. Yriesoaopoabt
2.1 [IpenenbHBIC YTIIEBOAOPOABI — aJTKAHBI 2
59 HenpenenbHble yrieBogopo/ibl: aJIKEHBI, 6 1
aJIKaINeHbI, aJTKUHBI
2.3 ApomaTudecKkue yrieBoJ0pOabl 2
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJIOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazneny 13
Pasnen 3. Kuciiopoacoaep:xaniue oprannieckue coeJHHEHUs
3.1 Cruptel. denon 3
39 Anpaeruasl. KapOoHOBBIE KUCTOTHI. 7 1

Crnoxuble 3¢upbl
3.3 VYrneBonusl 3 1



Hroro no pazaeny 13

Pa3znen 4. A3oTconeprkainiue Oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHCIOTBL. benkn 3
Hroro mo pazneny 3

Paspnen 5. BoicokoMoJIeKy I pHbIE COeIHHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34



11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jie/ioB U TeM uudpoBbie
Ne n/m P Konrpoasubie IIpakTHueckue (widpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcsl
Paznen 1. Teopernueckne 0CHOBbI XUMUM
Ctpoenue atomoB. [lepuoanyueckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMUYECKUX 3
anemenToB JI. . Meneneena
12 Crtpoenue BemiectBa. MHOroobpasue 4
' BELIECTB
1.3 XUMUYECKUE peakluu 6 1 1
Htoro no pazneny 13
Paznen 2. Heoprannueckasi xummusi
2.1 Meranibl 6 1
2.2 Hemeramtsr 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX )
' BEILECTB
Hroro no pazneny 17
Paznen 3. Xumus u :KU3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10O [TPOTPAMME 34 2 3






IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC

Ne

n/  Tema ypoka

1|
[Ipenmer
OPraHU4YeCKOU
XUMUH, €
BO3HUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE

Teopust ctpoeHus
OpraHu4YeCcKux

coenuHeHu A. M.

byrtneposa, e€
OCHOBHBIE
HOJIOKEHUS

KoaunuyecTBo yacoB

Bcer
0

KoHnTpoabH
ble padoThI

IIpakTHYeck
ue padoTbl

JlaTa
HU3yYeH
us

JeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE
pecypcsbl

MpeseHTayma (MHOOYPOK):
https://infourok.ru/prezentaciya-predmet-organicheskoj-
himii-10-klass-4554865.html Ypok (Uudposas
6ubanoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/predmet-organicheskoj-himiil/article
Bugeoypok: http://school-collection.edu.ru/ Ypok
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/predmet-
organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-
organiches_-6447217 Bugeoypok (MHTepypoK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/predmet-organicheskoy-himii-rol-
organicheskih-veschestv-v-zhizni-cheloveka Ypok (P3LL):
https://resh.edu.ru/subject/lesson/6149/

Buaeoypok: http://school-collection.edu.ru/ Bugeoypok
(MHTepypoK):https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok
(Arnacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-
organicheskoi-khimii-6490554/predmet-organicheskoi-
khimii-teoriia-khimicheskogo-stroeniia-organiches_-
6447217 Ypok (Undposasn
6ubnunoteka):https://app.onlineschool-1.ru/10-
klass/himiya/osnovnye-polozheniya-teorii-himi/article
MpeseHTauma (MHOOYPOK): https://infourok.ru/teoriya-




stroeniya-organicheskih-soedineniy-umk-rudzitis-
1651623.html

[IpencraBnenue o
KJIacCU(pUKAITIHI
OpPraHUYECKUX
BELICCTB.
Homenknarypa
(cucremaTuyeckas)
Y TPUBHAJIbHbBIE
Ha3BaHUS
OpPraHUYECKUX
BEIIECTB

AJIKaHBI; COCTaB U
CTpPOEHHUE,
TOMOJIOTUYECKUN

pAan

Buaeoypok: http://school-collection.edu.ru/ Bugeoypox
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/klassifikatsiya-organicheskih-soedineniy
Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/klassifikatciia-
organicheskikh-veshchestv-6447504 Mpe3eHTayus
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
klassifikaciya-organicheskih-soedineniy-497334.html

https://infourok.ru/prezentaciya-nomenklatura-
organicheskih-soedinenij-5322147.html

Bugeoypok: http://school-collection.edu.ru/ Ypok (Aknacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-fizicheskie-i-khimicheskie-svoistva-
poluchenie-i-primenenie-6890485

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-izomeriia-nomenklatura-6890484

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkany-metan-i-ego-gomologi-6579437
Buaeoypok (MHTepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/predelnye-uglevodorody/alkany-stroenie-molekul-
nomenklatura-fizicheskie-svoystva MNpeseHTauun
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
na-temu-alkani-klass-1043265.html Ypok (LUudposas



6ubnnoTeka): https://app.onlineschool-1.ru/10-
klass/himiya/predelnye-uglevodorody-alkal/article Ypok
(P3LU): https://resh.edu.ru/subject/lesson/6151/

Buaeoypok (MHTEPYPOK):

Mertan n 3TaH — https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
MPOCTEUILINE 1 6579439/alkany-metan-i-ego-gomologi-6579437
NpEeaCTaBUTENN MpeseHTauma (MHOOYPOK):

AJIKAHOB https://infourok.ru/prezentaciya-po-himii-predelnie-

uglevodorodi-alkani-klass-3137148.html

Buaeoypok: http://school-collection.edu.ru/ Ypok
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkeny-fizicheskie-i-
khimicheskie-svoistva-6892975 Bugeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkeny-stroenie-
AJIKEHBI: COCTaB U . . .
1 nomenklatura-izomeriya-i-fizicheskie-svoystva
MpeseHTauma (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-alkeny-
4069212.html Ypok (Uudposaa bubamnoteka):
https://app.onlineschool-1.ru/10-
klass/himiya/nepredelnye-uglevodorody-alk/article Ypok
(PALWW): https://resh.edu.ru/subject/lesson/5412/

Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-

CTPOEHHUE, CBOMCTBA

klass/uglevodorody-6579439/alkeny-poluchenie-i-

DTUJICH U TIPOTHIICH primenenie-6895074 Mpe3eHTauusa (MHPOYPOK):

— mpocTenmme 1 https://infourok.ru/prezentaciya_k_uroku_himii_etilen-
NpEeaCTaBUTEIN 433483.htm Ypok

aJIKEHOB (AKnacc):https://www.yaklass.ru/p/himija/10-

klass/uglevodorody-6579439/alkeny-etilen-i-ego-gomologi-
6898889



10

11

IIpakTrueckas
pabota Ne 1.
«Ilomyuenue

OTUJICHA U U3YYCHUC

€r0 CBOMCTB»

AJKanueHsl.
byranuen-1,3 u

MeTtunOyTanueH-1,3.

[Tonyuenue
CUHTETUYECKOTO
KaydyKa U Pe3UHBI

ANKHWHBI: COCTaB U
0COOEHHOCTH
CTPOCHUS,
TOMOJIOTHYECKUI
pan. AueTuneH —
MPOCTEUIITNNA
MpeACTaBUTEh
aJIKHHOB

Briaucnenus o
YPaBHEHUIO
XUMHUYECKOH

MpeseHTauma (MHOOYPOK):
https://infourok.ru/prezentaciya-na-temu-poluchenie-
etilena-i-opiti-s-nim-klass-257772.html Bugeoypok:
http://school-collection.edu.ru/

Buaeoypok: http://school-collection.edu.ru/ Ypok
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/alkadieny-6899278
Buaeoypok (MHTepypok):
https://interneturok.ru/lesson/chemistry/10-
klass/nepredelnye-uglevodorody/alkadieny-tipy-
alkadienov-osobennosti-svoystv-sopryazhennyh-alkadienov
MpeseHTauma (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
alkadieny-10-klass-4636620.html Ypok (Lludpposas
nabopatopus): https://app.onlineschool-1.ru/10-
klass/himiya/alkadieny-kauchukil/article

Buaeoypok: http://school-collection.edu.ru/ Npe3seHTauus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
na-temu-alkini-klass-1243319.html Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-atcetilen-i-ego-gomologi-6892969

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/alkiny-svoistva-poluchenie-primenenie-6899279
Ypok (LUndposaa 6ubnunoteka): https://app.onlineschool-
1.ru/10-klass/himiya/alkiny/article

MpeseHTaumsa :https://infourok.ru/prezentaciya-po-himii-
na-temureshenie-zadach-po-organicheskoy-himii-
1253110.html Buaeoypok: http://school-collection.edu.ru/



peakuuu

ApeHbl: 6eH301 U

Bugeoypok: http://school-collection.edu.ru/ Ypok(AKnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-svoistva-poluchenie-i-primenenie-6912880

https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/areny-benzol-i-ego-gomologi-6912879
Buaeoypok (MHTEPYPOK):

12 "TF(;j:c};(I)/IJ:HOCTL https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
apeHoB MpesenTauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himiiareni-klass-
412224 .html Ypok (Undposan 6ubnnoteka):
https://app.onlineschool-1.ru/10-
klass/himiya/aromaticheskie-uglevodorody-il/article
Ypok(P3LW): https://resh.edu.ru/subject/lesson/4775/
Buaeoypok: http://school-collection.edu.ru/ Ypok
(AKnacc): https://www.yaklass.ru/p/himija/10-
T e HETHIECKAS. CS3E kIass/ugIevod?rody-6579439/predelnye—nepredelnye—i—
aromaticheskie-uglevodorody-6892051 Mpe3eHTaumn
13 YTICBONOPOAOB, (MH®OYPOK): https://infourok.ru/prezentaciya-
MPUHAICHAITHIX K geneticheskaya-svyaz-mezhdu-klassami-organicheskih-
PAsTIHHBIM K1accam veschestv-1540148.html Ypok (Uudposasn
6mbnmnoteka):https://app.onlineschool-1.ru/10-
klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
[Ipuponusie Bupaeoypok
HCTOYHUKH (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
14 YIIIEBOOPOIOB: -klass/predelnye-uglevodorody/prirodnye-istochniki-

IIPUPOJHBIN ra3 u
MOy THBIE

uglevodorodov-pererabotka-nefti Bugeoypok:
http://school-collection.edu.ru/
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He(TSIHbIE ra3bl,
HE(Th ¥ MIPOITYKTHI
e€ mepepaboTKu

IIpupoausie
HMCTOYHUKH
YTJIIEBOJIOPO/IOB:
MIPUPOJIHBIN a3 u
HOITyTHBIE
He(TsIHBIC Ta3bl,
HE(PTh U IPOIYKTHI
e€ nepepaboTKu

KontponbHas
paboTa no paszeiny
«YTIeBogopoas»

IIpenenbubie
OJIHOATOMHBIE
CIUPTHI: METAHOII U
staHoi. Bogopoanas
CBSI3b

Ypok(fIKnacc):https://www.yaklass.ru/p/himija/10-
klass/uglevodorody-6579439/uglevodorody-v-prirode-
6917422 Mpe3eHTauua (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
prirodnie-istochniki-uglevodorodov-klass-2294230.html
Ypok (Lindpposana 6ubnunoteka): https://app.onlineschool-
1.ru/10-klass/himiya/kamennyj-ugol-i-ego-
pererabot/article

Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
-klass/predelnye-uglevodorody/prirodnye-istochniki-
uglevodorodov-pererabotka-nefti Bugeoypox:
http://school-collection.edu.ru/Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-
6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-
sredy-6899731 Mpe3eHTauusa (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-neft-i-
sposoby-ee-pererabotki-10-klass-4072116.html Ypok
(P3LU): https://resh.edu.ru/subject/lesson/6148/ Ypok
(Undposas 6bubnmoteka): https://app.onlineschool-
1.ru/10-klass/himiya/neft-i-sposoby-eyo-
pererabotki/article

Pewy Ol3:https://chem-oge.sdamgia.ru/

MpeseHTauma (MHOOYPOK): https://infourok.ru/material-i-
prezentaciya-k-uroku-v-klasse-po-himii-po-teme-
odnoatomnie-spirti-836993.html Buaeoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-



klass/spirty/spirty-klassifikatsiya-spirtov-predelnye-
odnoatomnye-spirty-stroenie-i-nomenklatura Ypok
(Aknacc): https://www.yaklass.ru/p/himija/10-klass/spirty-
fenoly-6580873/nasyshchennye-odnoatomnye-spirty-
metanol-etanol-6569756

Ypok (Lindpposasa 6ubnunoteka):https://app.onlineschool-
1.ru/10-klass/himiya/odnoatomnye-spirtyl/article Ypok
(P3LU): https://resh.edu.ru/subject/lesson/4769/

Ypok (LUndposana 6ubnaunoteka): https://app.onlineschool-
1.ru/10-klass/himiya/mnogoatomnye-spirtyl/article
Buaeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-

MHoroaTtoMHBIE klass/spirty/osobennosti-himicheskih-svoystv-

18 COUPTHL: mnogoatomnyh-spirtov-i-fenolov Bugeoypox :
STHJIEHTJIUKOJIb U http://school-collection.edu.ru/ MNpeseHTaumsa
TIUIEPUH (MHDOYPOK) https://infourok.ru/prezentaciya-po-himii-

klass-po-teme-mnogoatomnie-spirti-3539968.htmi
Ypok(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/mnogoatomnye-spirty-
etilenglikol-glitcerin-6582929
Buaeoypok: http://school-collection.edu.ru/ Bugeoypok
(MHTEPYPOK):
@DeHOJI: CTpOEHHUE , .
https://interneturok.ru/lesson/chemistry/10-
MOJIEKYJIBIL, ) o )
klass/spirty/osobennosti-himicheskih-svoystv-
(dbuznveckue u ) ]
19 mnogoatomnyh-spirtov-i-fenolov MNpe3eHTaumsa
XUMHUYECKHE . . I
. (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
CBOICTBA, i
fenoli-klass-1535601.html Ypok (Undposas 6ubnnoteka):
IIPUMEHEHUE

https://app.onlineschool-1.ru/10-klass/himiya/fenol/article
Ypok (P3LW): https://resh.edu.ru/subject/lesson/5727/
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Anpnerunpr:
(dbopmanbaeru u
aleTaabIeTH I,
AneToH

OIHOOCHOBHEIE
npeeIIbHbIC
KapOOHOBBIE
KHCJIOTHI:
MypaBbHHAS U
yKCyCHas

Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-
6584218

Ypok (AKnacc): https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-
6780279/aldegidy-i-ketony-6777547 Buaeoypok:
http://school-collection.edu.ru/ Buaeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonilnye-soedineniya-stroenie-izomeriya-
nomenklatura NpesexHtauus (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-aldegidi-i-ketoni-
klass-1535664.html Ypok (Undposaa nabopatopus):
https://app.onlineschool-1.ru/10-klass/himiya/aldegidy-i-
ketony1/article Ypok (P3LL):
https://resh.edu.ru/subject/lesson/4776/

Bugeo: http://school-collection.edu.ru/ Npe3seHTauma
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
na-temu-karbonovie-kisloti-klass-bazoviy-uroven-
520349.html Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-
karbonovye-kisloty-6780279/karbonovye-kisloty-
karboksilnaia-gruppa-6795067 Ypok (LUndposas
6ubnunoteka): https://app.onlineschool-1.ru/10-
klass/himiya/karbonovye-kislotyl/article Buaeoypok
(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/karbonovye-kisloty-stroenie-fizicheskie-svoystva-
nomenklatura



22

23

24

25

26

IIpakTrueckas
pabota Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBD»

CreapunoBas u
OJICMHOBAs KUCIIOTHI,
KaK MMpeICTaBUTENN
BBICIITNX
KapOOHOBBIX KHCIIOT

Mp11a Kak coiu
BBICIIIUX
KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE
JIEUCTBUE

CrnoxHuble 3¢hupbl
KaK MPOU3BOIHBIC
KapOOHOBBIX
KucaoT. ['maponns
CJIO’KHBIX 3(pHUpOB

XKupsl: rugponaus,
MIpUMEHEHHE,
Ouosornveckas posb
KHUPOB

Bugeoypok: http://school-collection.edu.ru/ Npe3seHTauus
(MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
uksusnaya-kislota-4703820.html

Bugeoypok: http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK): https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#

MpeseHTauma (MHOOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-zhiri-
mila-i-sms-klass-3745775.html Bugeoypok: http://school-
collection.edu.ru/ Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/myla-sms-6876211 Ypok (P3LL):
https://resh.edu.ru/subject/lesson/5952/

Buaeoypok: http://school-collection.edu.ru/ Ypok
(AKnacc): https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179 Buaeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/karbonilnye-soedineniya-karbonovye-
kisloty/proizvodnye-karbonovyh-kislot-slozhnye-efiry Ypok
(Undposas 6Bubnmoteka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-zhiry/article
Bugeoypok: http://school-collection.edu.ru/ Npe3seHTauus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
zhiri-1728121.html Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-
zhiry-6850158/zhiry-6849681 Buaeoypok (UHTEPYPOK):



https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e# Ypok
(Undposas bubnmnoteka): https://app.onlineschool-
1.ru/10-klass/himiya/slozhnye-efiry-zhiry1/article Ypok
(P3LU): https://resh.edu.ru/subject/lesson/5952/

YTaeBoabl: COCTaB, Bugeoypok: http://school-collection.edu.ru/ Npe3seHTauus
KIaccupuKanus. (MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-
Baxwueiimme na-temu-krahmal-klass-2833296.html Ypok (Uudposan
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MIPEICTABUTEIN:
TII0K032a, PpyKTO3a,
caxaposa

Kpaxman u
LEJUTI0JI03a KaK
IIPUPOJHEIE
IIOJINMEPEL

KoHntposnbHas
paborta 1o pazaeny
«Kucnopoaconepxa
1€ OpraHuYecKHe
COCJTMHEHUS

AMUHBI: METHJIAMUAH
U aHWINH

6ubnunoteka): https://app.onlineschool-1.ru/10-
klass/himiya/uglevody/article Ypok
(POLWW):https://resh.edu.ru/subject/lesson/6150/

MpeseHTauma (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-
krahmal-klass-2833296.html Ypok (AKnacc):
https://www.yaklass.ru/p/himija/10-klass/uglevody-
prirodnye-soedineniia-6835083/krakhmal-tcelliuloza-
6843938 Bugeoypok (MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/10-
klass/uglevody/oligo-i-polisaharidy-saharoza-gidroliz-
saharozy-krahmal Ypok (P3LL):
https://resh.edu.ru/subject/lesson/5413/

Pewy EM3:https://ege.sdamgia.ru/

Bugeoypok : http://school-collection.edu.ru/ Ypok
(Arnacc): https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/aminy-
proizvodnye-ammiaka-nasyshchennye-aminy-6585751
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AMWHOKHCIIOTHI KaK
amQoTepHbIe
OpTaHUYECKHE
COEIUHEHHUS, NX
OHOJIOrMYEeCKOe
3HaueHue. [lentuanl

benkn xax
MIPUPOIHBIE
BBICOKOMOJIEKYJISIPH
BI€ COEJIMHEHUS

Buaeoypok (MHTEPYPOK):
https://interneturok.ru/book/chemistry/10-
klass/organicheskaya-himiya-10-klass-rudzitis-g-e#
MpeseHTauma (MHPOYPOK):
https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-
10-klass-4410983.html Ypok (Undposan bubnmnorteka):
https://app.onlineschool-1.ru/10-
klass/himiya/aminy/article

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

Ypok (AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-
6852270/aminokisloty-amfoternye-soedineniia-6853801
Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
-klass/belki-i-nukleinovye-kisloty/aminokisloty-nazvaniya-i-
svoystva-aminokislot MpesenTaums (MHOOYPOK):
https://infourok.ru/aminokisloti-prezentaciya-k-uroku-
klass-815105.html Ypok (LUndposas 6ubnmoteka):
https://app.onlineschool-1.ru/10-
klass/himiya/aminokisloty-belkil/article Ypok (P3LL):
https://resh.edu.ru/subject/lesson/4743/

Mpe3seHTauma (MHOPOYPOK):
https://infourok.ru/prezentaciya_po_himii_na_temu_belki
_10_klass-557089.htm Bugeoypok: http://school-
collection.edu.ru/ Ypok
(AKnacc):https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-soedineniia-6852270/stroenie-
svoistva-i-znachenie-belkov-6858170 Ypok (Liudposasn
6mbnunoteka):https://app.onlineschool-1.ru/10-



klass/himiya/aminokisloty-belki/article
Ypok(P3LW):https://resh.edu.ru/subject/lesson/4743/

OCHOBHBIE TOHATHA

Buaeoypok: http://school-collection.edu.ru/ Ypok
(Aknacc):https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-soedineniia-vms-

33 i 1 6880782/0snovnye-poniatiia-vms-reaktcii-polimerizatcii-i-
BHCOKOMOHeKijpH polikondensatcii-6880783 MNpeseHTauns (MHOPOYPOK):
bIX COCAMHCHHH https://infourok.ru/prezentaciya-po-himii-na-temu-

visokomolekulyarnie-soedineniya-3194967.htmi
OCHOBHBIC METOJIBI MpeseHTauma (MHOOYPOK)
CUHTE3a https://infourok.ru/prezentaciya-po-himii-na-temu-

34 BBICOKOMOJIEKYJISIPH 1 plastmassy-volokna-i-kauchuki-6293998.html Ypok
BIX COCTUHCHUH. (Undposas 6bubnmoteka): https://app.onlineschool-
IInacTtMaccsr, 1.ru/10-klass/himiya/sinteticheskie-polimery/article Ypok
Kay4yKH, BOJIOKHA (POLW): https://resh.edu.ru/subject/lesson/6095/

OBIIEE KOJIMYECTBO
YACOB I1O 34

[NPOTPAMME



11 KVIACC

Ne KosmnuecTBo yacos Hara
iieKTpOHHBbIE U (PoBbHIE 00pa3oBaTebHbIE
n/  Tema ypoka Becer Kontpoabn  IIpaktuuec  H3Yy4eH pecypent
1 0 ble padoThbl KHe padoThbl ust
MpeseHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-stroenie-atoma-klass-1984616.html BuaeoypoK:
http://school-collection.edu.ru/
. : : .yaklass. imija/11-
X MICCKI Ypok(fIKnacc):https //www yaklass rl.J/p"/hlmua/
klass/osnovnye-poniatiia-i-zakony-khimii-
3JIEMEHT. ATOM. . ..
6931691/sovremennaia-model-stroeniia-atoma-6936621
DneKTpoHHas 1
(urypars Buaeoypok
KO
i ypall (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
aToMOB -klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-
atoma Ypok
(P3LU):https://resh.edu.ru/subject/lesson/6479/ Ypok
(Undposan bubnmoteka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article
Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
Ilepropmaeckuii klass/osnovnye-poniatiia-i-zakony-khimii-
3aKOH 1 6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
[Tepuonnueckas khimicheskikh-elementov-_-6948490 MNpe3eHTauma
CHUCTEMA XMMHUUYECKUX (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
anemenToB 1. U. 1 na-temu-periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-

MeHaeneeBa, ux
CBA3b C COBPEMEHHOU
TEOPHUEHN CTPOCHUS
aTOMOB

profil-5494709.html Ypok (Llndposas
6ubnnoteka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article
Buaeoypok: http://school-collection.edu.ru/ Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11




-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-
atoma

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XUMHYECKHX
9JIEMEHTOB U UX
COCTUHEHUH 10
rpynmnam v nepuoiaMm.
3HaueHHue
MEePUOINYECKOTO
3aKOHA U CUCTEMBI
XUMHAYECKHX
anemenTtoB JI.1.
Menpeneena B
Pa3BUTHH HAYKU

Crtpoenue BeniecTsna.
XuMuyeckas CBsi3b, €€
BU/JIbI; MEXaHU3MBI
oOpa3oBaHwUs
KOBQJICHTHOM CBSI3U.
Bonopoanas cBsi3b

BanentHoCTb.
DIeKTpOOTpULATENbH
ocTh. CTeneHb
okucieHus. BemniecTa

Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-
ikh-soedinenii-po-perioda_-6957324 lMNpe3eHTauun
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
zakonomernosti-izmeneniya-himelementov-i-ih-
soedineniy-1400406.html Ypok (Undposas
6ubnmnoteka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

Mpe3seHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
obobschenie-i-sistematizaciya-znaniy-po-teme-stroenie-
veschestva-klass-497723.html Bugeoypok:http://school-
collection.edu.ru/

Ypok(PaLW):https://resh.edu.ru/subject/lesson/5911/
(Bnaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10
-klass/bvvedenieb/geometriya-molekul-ponyatie-o-teorii-
gibridizatsii

Mpe3seHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-valentnie-vozmozhnosti-atomov-stepen-
okisleniya-282695.html Buaeoypok: http://school-



MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOEHUs

[Tonsite o
JIACTIEPCHBIX
cucteMax. MctuHHbie
Y KOJUIOUIHBIC
pactBopbl. MaccoBast
JTOJISI BEIIECTBA B
pacTBope

collection.edu.ru/
Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/valentnye-vozmozhnosti-atomov-6939437
Bunaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bstroenie-atoma-periodicheskij-zakonb/valentnye-
vozmozhnosti-atomov-himicheskih-elementov Ypok
(P3LU):https://resh.edu.ru/subject/lesson/6332/

MpeseHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-dispersnie-sistemi-klass-3453293.html
Buaeoypok: http://school-collection.edu.ru/
Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/dispersnye-sistemy-
smesi-6980590 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
elektroliticheskaya-dissonaciya-gidrolizb/fazovye-
sostoyaniya-veschestv-dispersnye-sistemy-sposoby-
vyrazheniya-kontsentratsii Ypok (LUndpoBasn
6ubnnoteka):https://app.onlineschool-1.ru/11-
klass/himiya/dispersnye-sistemy/article Ypok
(P3LU):https://resh.edu.ru/subject/lesson/4939/

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COE€IUHEHUN.
I'eneTnueckas cBA3b
HEOPraHUYeCKUX

Bupgeoypok: http://school-collection.edu.ru/ MNpesexTauuns
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
klass-geneticheskaya-svyaz-himicheskih-soedineniy-
1236894.html




BCIICCTB, Pa3JINYHbIX
KJI1aCCOB

Knaccudukanms
XUMUYECKHUX pPeaKnui
B HEOPTraHUYECKON U

OpFaHI/I‘leCKOI‘;I XHUMUU.

3aKOH COXpaHEHUS
MacChl BEIIECTB;
3aKOH COXpaHEHUA U
HpeBpaIIeHHS
SHEPIUuu Npu
XUMHUYECKHX
peakuuax

CKOpOCTh peaKIuu.
OOpaTtuMbIe peaKkIIuH.
XHUMHUYECKOE
paBHOBecCHE

Mpe3eHTauusa
(MH®OYPOK):https://infourok.ru/prezentaciya-11-klass-
klassifikaciya-himicheskih-reakcij-5540433.html
Buageoypok:http://school-collection.edu.ru/

Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-raznym-priznakam-6964758
Bunaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-
himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
Ypok (Undposan 6ubnnoteka):https://app.onlineschool-
1.ru/11-klass/himiya/klassifikaciya-himicheskih-
reakc5/article Ypok
(POLU):https://resh.edu.ru/subject/lesson/4938/

Mpe3seHTauuna
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buageoypok: http://school-collection.edu.ru/
Ypok(fIKnacc):https://www.yaklass.ru/p/himija/11-
klass/khimicheskaia-kinetika-6995740/skorost-
khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-
reaktcii-6964759 Buaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/bklassifikaciya-himicheskih-reakcijb/skorost-
himicheskoy-reaktsii Ypok (Llndpposas
6ubnnoteka):https://app.onlineschool-1.ru/11-



klass/himiya/skorost-himicheskih-reakcij3/article

https://app.onlineschool-1.ru/11-klass/himiya/obratimost-
himicheskih-reakcij1/article

[TpakTudeckas pabota
Ne 1. «Bnusgane
pa3UYHbIX (PaKTOPOB

MpeseHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-uroka-

10 himii-v-klasse-faktori-vliyayuschie-na-skorost-himicheskih-
Ha CKOPOCTH
p . reakciy-3516838.html Buaeoypok: http://school-
XUMHYCCKOH .
collection.edu.ru/
peakuum»
MpeseHTauuA
DNEKTPOTUTHYECKAS (MH®OYPOK):https://infourok.ru/prezentaciya-
Aucconuanus. elektroliticheskaya-dissociaciya-klass-3049118.html
ITonsrtue o Buageoypok: http://school-collection.edu.ru/
BOJIOPOJTHOM (AKnacc):https://www.yaklass.ru/p/himija/11-
nokasarese (pH) klass/khimiia-rastvorov-7109506/elektroliticheskaia-
11 pactBopa. Peakiuu dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767
HOHHOTO OOMEHA. Buaeoypok
Tuaponus (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
OpPraHMYeCKUX U -klass/brastvory-i-ih-koncentraciya-dispersnye-sistemy-
HEOPraHUYECKUX elektroliticheskaya-dissonaciya-
BEIIIECTB gidrolizb/elektroliticheskaya-dissotsiatsiya-reaktsii-
ionnogo-obmena
M
OKHCIUTETBHO- peserTatina ] _ o
(MH®OYPOK):https://infourok.ru/prezentaciya_okislitelno-
BOCCTAHOBUTEJIbHEIC ) -
vosstanovitelnye_reakcii_11_klass-481851.htm
peakuuu. [lonstue 06 )
12 Buageoypok: http://school-collection.edu.ru/ Ypok

AIIEKTPOJIN3E
pacIuiaBoB u
pacTBOPOB coJie

(Undposana 6ubnunoteka):https://app.onlineschool-1.ru/11-
klass/himiya/okislitelno-vosstanovitelnye7/article



https://app.onlineschool-1.ru/11-klass/himiya/elektroliz-
rasplavov-i-rastvorl/article

Konrponsnas padora

13 1o pasaeaty Pewy EM3:https://ege.sdamgia.ru/
«Teopernueckue
OCHOBBI XMMHID)
Meransl, nx MpeseHTtauma (MHOOYPOK):https://youtu.be/sLL30qu9gXc
MIOJIOKEHUE B Ypok(fiknacc):https://www.yaklass.ru/p/himija/11-
[Tepuonnueckoi klass/kharakteristika-metallov-7200709/metally-obshchie-
CUCTEME XUMUUYECKUX svoistva-metallov-7183914 BugeoypokK

14 anemenToB /l. 1. (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
Menpeneena u -klass/bfazovye-sostoyaniya-vewestv-dispersnye-sistemy-
0COOEHHOCTH chistye-vewestva-i-smesi-istinnye-rastvory-sposoby-
CTPOEHHUS aTOMOB. v/elektroliz Ypok (Undposas
OG61iue GpusnIecKue 6ubnnoteka):https://app.onlineschool-1.ru/11-
CBOMCTBA METAIJIOB klass/himiya/metally/article

Ypok(P3LW):https://resh.edu.ru/subject/lesson/4961/
CrutaBel METaILIOB.
. MpeseHTauma (MHOOYPOK):

DNEKTPOXUMHUECKUIA . '

15 . https://infourok.ru/prezentaciya-na-temu-
DAL HATDAKCHIH elektrohimicheskij-ryad-napryazhenij-metallov-
METaLIon 4703809.html Buaeoypok:http://school-collection.edu.ru/

Mpe3eHTauunsa
S e— (l/lHCDOyPOK):h'Ftps://ir.mfourok.ru/prezentéciya—po-himii-
CBOMCTBA BAKHEIHILIX na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
N Buageoypok: http://school-collection.edu.ru/
16 MeTaiIos (HaTpHi, Ypok(fIKnacc):https://www.yaklass.ru/p/himija/11-

KaJIMi, KaJIbIIHH,
MarHui, aJJFOMUHUN)
U UX COCOUHEHUN

klass/kharakteristika-metallov-7200709/obshchaia-
kharakteristika-metallov-ia-iiia-grupp-7183916
Buaeoypok(MHTEPYPOK):https://interneturok.ru/lesson/ch
emistry/11-klass/osnovnye-metally-i-nemetally/metally-i-



ih-svoystva-schelochnye-metally-schelochnozemelnye-
metally-alyuminiy

17

18

XUMHUYECKHE
CBOMCTBA XpOMa,
MeIu U UX
COCIUHCHUI

XHUMHYECKHE
CBOMCTBA IIMHKA,
JKeres3a u ux
COE€IUHEHUN

MpeseHTaumsa :https://multiurok.ru/files/priezientatsiia-na-
tiemu-mietally-pobochnykh-podgh.html
Buageoypok:http://school-collection.edu.ru/

Bunaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/perehodnye-metally

https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally

Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/khrom-marganetc-
7224312

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/med-i-ee-soedineniia-7224310

MNpeseHTauuA
(MH®OYPOK):https://infourok.ru/material.htm|?mid=3589
0 Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhelezo-i-ego-
soedineniia-7224313

https://www.yaklass.ru/p/himija/11-klass/kharakteristika-
metallov-7200709/tcink-i-ego-soedineniia-7224311
Bunaeoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
-klass/osnovnye-metally-i-nemetally/perehodnye-metally



https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/perehodnye-metally
Ypok (P3LWL):https://resh.edu.ru/subject/lesson/3534/

[TpakTudeckas pabota
Ne 2. "Pentenue

Ypok:https://kopilkaurokov.ru/himiya/presentacii/rieshieni

19 JKCIIEPUMEHTANBHBIX ie-ekspierimiental-nykh-zadach-po-tiemie-mietally
3aJ1a4 110 TeMe Buaeoypok:http://school-collection.edu.ru/
«Metamis»"
MpeseHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
nemetalli-klass-2669698.html Buaeoypok:http://school-

Hemeramnsl, nx collection.edu.ru/

MOJIOKECHHUE B

[Tepuoanueckon Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-

20 CHUCTEME XUMHUYECKUX klass/kharakteristika-nemetallov-7269055/khimicheskie-
anemeHToB /1. 1. elementy-nemetally-6852268
Menneneena u Buaeoypok(MHTEPYPOK):https://interneturok.ru/lesson/ch
0COOEHHOCTH emistry/9-klass/himiya-nemetallov/stroenie-atomov-i-
CTPOEHUSI aTOMOB svoystva-himicheskih-elementov-nemetallov Ypok

(Undposan Bubnnoteka):https://app.onlineschool-1.ru/11-
klass/himiya/nemetally/article Ypok
(P3LU):https://resh.edu.ru/subject/lesson/5939/
du3nueckue MpeseHTaums
CBOMCTBaA (MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
HEMETaJlJIOB. nemetalli-klass-2669698.html Bugeoypok:http://school-
21 Annorponust collection.edu.ru/

HEMETaJJIOB (Ha
pUMeEpe KUCIIOpOIa,
cepsl, pocdopa u

Ypok (Undposana 6ubanoteka):https://app.onlineschool-
1.ru/11-klass/himiya/nemetally/article Ypok



yriiepoja)

XHUMHUYECKHE
CBOICTBA raJIOTCHOB,

(POLU):https://resh.edu.ru/subject/lesson/5939/

MpeseHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
galogeni-3923340.html Bugeoypok:http://school-
collection.edu.ru/

22 Buaeoypok
CCpbI M MX . (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11
COCIMHCHIH -klass/osnovnye-metally-i-nemetally/vodorod-galogeny
Ypok (AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030
Mpe3seHTauuna
(MH®OYPOK):https://infourok.ru/prezentaciya-po-himii-
XHUMHUYECKHE na-temu-azot-i-fosfor-6051540.html
93 CBOMCTBA a30Ta, Bupgeoypok:http://school-collection.edu.ru/
docodpa u ux
COEIMHEHU N Ypok(AKNacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-va-
gruppy-7265028
Mpe3eHTauuA
(MH®OYPOK):https://infourok.ru/prezentaciya-k-uroku-
XHUMHUYECKHE elementi-ivgruppi-glavnoy-podgruppi-2533214.html
24 CBOICTBA yTJIepoAa, Bugeoypok:http://school-collection.edu.ru/
KPEMHHSI i KX
COeIMHEHNH Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027
o5 [Tpumenenue Mpe3seHTaums
Ba)KHEHIITNX :https://myslide.ru/presentation/primenenie-nemetallov



26

27

28

29

30

HEMCTAJIJIOB U UX
COeIUHEHUN

O060011eHNE 1
CHCTEeMaTH3aIus

3HAHUU T10 TeME
«HemeTtanib.

Brrunciaenus no 1
ypaBHEHUSAM

XUMHUYECKUX PEeaKInil

1 TEPMOXHUMUYECKHE
pacyEThI

[TpakTuyeckas padora

Ne 3. «Pemenue
AKCTIEPUMEHTAIIbHBIX 1
3a7a4 10 TeEMeE
"HemeTtamnnr'"»

KonTponbhas padota
1o TeMaM «MeTauibDy 1
n «HemeTtaiuien)

Heoprannueckue n
OpraHuYecKue
KHUCJIOTHI.
Heoprannueckue u
OpraHUYeCKue
OCHOBaHUS

AmMdorepHbie
HEOpraHUYecKue 1
OpraHu4ecKue
COEAMHEHMSL.

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

Pewy EM3:https://ege.sdamgia.ru/

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

Ypok:https://multiurok.ru/files/reshenie-zadach-po-teme-
metally-nemetally-11-klass.html Buaeoypok:http://school-
collection.edu.ru/

Pewy EM3:https://ege.sdamgia.ru/

Ypok (P3LU):https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-organicheskie3/article

https://app.onlineschool-1.ru/11-
klass/himiya/neorganicheskie-i-organicheskiel/article
Buaeoypok:http://school-collection.edu.ru/

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

Buaeoypok(MHTYPKPOK):https://interneturok.ru/book/che
mistry/11-klass/himiya-11-klass-rudzitis-g-e# Ypok



I'enetudeckast cBSA3b (P3LU):https://resh.edu.ru/subject/lesson/4960/
HEOPraHUYeCKHUX U

OpraHUYECKUX

BEIIICCTB

Ponp xumMuu B

obecneueHUH Buaeoypok:http://school-collection.edu.ru/
3KOJIOTUYECKOMH,

31 SHEPreTUYECKON U 1 Mpe3eHTaums
MMUIIECBOU (MH®OYPOK):https://infourok.ru/prezentaciya-po-teme-
0e30IacHOCTH, himiya-ekologiya-zdorove-3157847.html|

Pa3BUTHH MCIUITNHBI

IIpencraBnenus 06

00IINX HAYYHBIX Ypok (Uudposan 6ubnnoteka):https://app.onlineschool-
32 MPUHIHAIIAX 1 1.ru/11-klass/himiya/himicheskaya-tehnologiya-
IIPOMBIIIJIEHHOT'O proizvl/article Ypok
MOJTy4YEeHUS (P3LU):https://resh.edu.ru/subject/lesson/3514/
Ba)KHEMIIIHX BEILECTB
MpeseHTauuA
Yenosek B Mupe . )
(MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
33 BEILICCTB H 1 . . . :
himicheskie-veshestva-stroitelnye-i-podelochnye-
MaTepHason materialy-4711080.html
MpeseHTauuA
34 XUMUA U 310pPOBbE 1 (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-
4eIIOBEKA himiya-i-zdorove-cheloveka-803499.html
Buageoypok:http://school-collection.edu.ru/
OBIIEE KOJIMYECTBO
- 34 2 3

YACOB I10 [IPOTPAMME






YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Kyssmenko H.E., Epemun B.B., IlonkoB B.A. Xumus. /{7151 MIKOJIBHUKOB CTapIlIUX KJIACCOB U
MOCTYTAIOUINX B BY3bl: Y4yeOHoe nocodue. — MI'Y, 2008
* Xumus, 10 kmacc/ Epemun B.B., Ky3emenko H.E., Tepenann B.U., /Ipo3nos A.A., JIyaun B.B.;
non penakuueii Jlynuna B.B., O01miecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCTHIO «IPODAY;
AxkunuonepHoe obmectBo «M3narensctBo «IIpocBemienne
» Xumus, 11 xknacc/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B.; nox
penakiueii Jlynuna B.B., O01iecTBO ¢ orpaHHYEHHON OTBETCTBEHHOCTHIO «/I[PODAY;

Axuunonepsoe obmectBo «M3natensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. Xumus. [lnanupyemsie pesynbrathl. Cucrema 3aganuil. 8—9 kiacchbl: mocodue A yunuTenen
obmeobpazonart. yupexaenuii / A. A. Kaepuna, P. I'. Ianoga, /I. FO. Jfo6poTtun; mox. pen. I'.
C. Kosanesoii, O. b. Jlorunosoii. — M.: IIpocBemenue. — 2013. — 128 c.

2. Xumus. Temarnueckuit KoHTpoIib. 8—9 kimacce / A. A. Kasepuna, I'. H. Momuanosa, M. T'.
Cuactuna. — M.: HarmonanbsHoe obpaszoBanue, 2022. — 160 c. (®I'OC. TemaTtuueckuit
KOHTPOJIb).

3. Ho6potun J1. FO. Kontponupyromiast ¢pyHKIHS MIKOJIBHOTO XUMHUYECKOTO IKCIIEpUMEHTA //
Xumus B mikone. — 2017, — Ne 3.

4. Epeirun [1. I1., llumkun E. A. Meroauka pemenus 3a1ad o XuMuu: yae0. mocooue s
CTY/ICHTOB TI€Jl. ’H-TOB 1O OuoJI. U XxuM. criet. — M.: [IpocBemenue, 1989. — 176 c.

5. 3notaukoB D. I'. XuMUYeCKuil SKCIIEPUMEHT KaK CHEIUPUIecKuii MeTo1 00ydeHus //

[TepBoe centsiOps. — 2007. — Ne 24.



6. Monuyanosa I'. H., Cuactuna M. I'. KoanuecTBeHHBIE OTHOLIEHHS B XUMUH // XUMUS 1714
mKoabHUKOB. — 2020. — Ne 4.,

7. O6mas metoanka oOydyeHus xumuu B mkoiie / P. I'. UBanosa, H. A. I'opoauiosa, /1. 1O.
Hobpotun u np.; mox pea. P. I'. UBanoroii. — M.: JIpoda, 2008. — 319 c. (Poccuiickas
akameMus oopazoBanus — yunurtenio). A.A. KaBepuna, P.I'. UBanoga. I'n. HopmaTuBnas 6a3a
XUMHUYECKOro 00pa3oBaHusl B CPEAHEH HIKOJIE.

8. Xumusi. Pemenne 3aganuii MOBBIIEHHOTO U BHICOKOTO YPOBHS CJIOKHOCTH.

Kax monyuuts makcumanbhbiii 6aiut Ha EI'D: yue6. mocobue / A. A. KaBepuHna,

I'. H. Momuanosa, H. B. Ceupunenxosa, C. B. CraxanoBa. — M.: Uatemnext-Lentp,

2015. -216c.

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
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