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Pabouas mporpamma 1o XMMHM Ha YPOBHE CpeaHero oomiero oOpa3oBaHusi pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Oeneparny (Denepanbhpiii 3akoH 0T 29.12.2012 No 273-®d3 (pen. ot 16.04.2022) «O6
obpaszoBannu B Poccwmiickoit Denepannm»), TpeboBanmii Kk pe3yjbTaTaM OCBOSHHUS OCHOBHOU
o0pa3oBaTeNbHOW  MpPOTpaMMbl  CpPElHEro oO0Iiero oOpa3oBaHMs, MPEACTABICHHBIX B
®denepallbHOM TOCYIapCTBEHHOM 00pa30oBaTeIbHOM CTaHAApPTE CPEIHEro odiero oopazoBaHuUs
(ITpuka3z Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O6 ytBepxkaeHun QenepaabHOTO
TOCYJIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAApTa CPEAHETO OOIIEro oOpa3oBaHUs»), C YUETOM
«Konnenuuu npenogaBanus yueOHOTo npenMeTa « XUMHS» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoii ®enepanuu, peanu3yroIUX OCHOBHbIE 0011e00pa3oBaTeNibHbIE MPOrPaMMBbD»
(Konnenuust mpenonaBanusi yueOHOro mpeaMera «XUMUs» B 00pa3oBaTeIbHBIX OpraHU3aIMIX
Poccuiickoit ®denepanuu, peaau3yrolMX OCHOBHbIE 00IIe00pa3oBaTelbHbIE MPOrpaMMbl (YTB.
pemenneM Kosuternn Munnpocsemenuss Poccun, nporokon ot 03.12.2019 Ne IIK-4BH),
OCHOBHBIX NI0JIOkKeHUH «CTparernu pa3BuTus BocnuTanus B Poccniickoit denepanum Ha NEpHoOT
1o 2025 ropa» (Pacnopsxkenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).u OCHOBHBIX
MOJIOKEHUHN (enepanbHON mporpammbl BocnuTanus (dDenepasibHas HporpaMMa BOCIHMTaHUS
(omoOpena pemieHneM (QenepalbHOTO yU4eOHO-METOJUYECKOTO0 OOBEIUHEHUS M0 OO0IIeMy
obpazoBanwuio, mpoTokosa oT 02.06.2020 Ne 2/20).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO H3YyYEHHUs 3aHUMAaeT Ba)XKHOE MECTO B CHCTEMeE
€CTECTBCHHO-HAy4YHOTO oOpa3oBanus ydamumxcs 10-11 xmaccoB. HW3ydenme mnpenmera,
peanu3zyeMoe B YCIOBUSAX JIU(PHEPEeHIIMPOBAHHOTO, MPO(UIBHOTO OO0Y4YEeHHUs, MPU3BAHO
o0ecnieunTh 0O0IIe00pa30BaATEIbHYIO U OOIMIEKYJIbTYPHYIO IMOATOTOBKY BBIMYCKHHUKOB IIKOJIBI,
HEOOXOMMYIO JJIS afanTalid UX K OBICTPO MEHSIOIIMMCS YCIOBHMSM JKU3HH B COLIUYME, a
TaKKe JUIsl MpOJOJKeHHs oOydeHHss B OpraHuzauusx MpodeccrnoHanbHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SABJISAETCS OJHOW U3 MPUOPUTETHBIX JUCLIUILINH.

Peanuzamus pabouell mporpaMMbl OCYUIECTBISETCS C HCIOJIb30BAHHEM y4eOHO-
METOUYECKOI0 KOMIUIEKTA!

VyeOnuk «Xumusa 10 kmacc. YrmyOneHHslii ypoBeHb», aBTopel B.B. Epémun, H.E.
Kysemenko, B.W. Tepenun, A.A. Ipo3nos, B.B. Jlyaun (Mocksa, «Zpoda» 2019 r).
VyeOnuk «Xumus 11 knacc. YrinyOneHusiii yposenb», aBTopsl B.B. Epémun, H.E. Ky3smenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun (Mocksa, «/poda» 2019 r).
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ObLIASA XAPAKTEPUCTHUKA YYEBHOI'O MNPEIMETA «XHUMMUHI.
YIJYBJEHHBIN YPOBEHDb»

B mporpamMMe mo XWMHHM Ha3Ha4YeHHE IMpeaMeTa «XHUMHS» TOIy4aeT MOAPOOHYIO
WHTEPIIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnojoxeHusmu PIroC COO o
B3aMMOOOYCIIOBJIECHHOCTH LIEJIEH, COAEepkKaHUs, Pe3yIbTaTOB 00yUeHHUs U TPpeOOBAaHUIN K YPOBHIO
MOJITOTOBKM BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SBJISIOTCS CJIEAYIOUINME BBHITOTHSIEMbBIE
POrPaMMOi 10 XUMUU (yHKITUH:
nHGOPMaAIMOHHO-METOANYECKas, peanuzarus KOTOPOi obOecrnieunBaeT MOJTyYeHUe
MPEACTABJICHUS O IENSIX, COACpPXKAHUHU, OOIIeH CTpaTeruu OOy4eHHs, BOCIIUTAHUS U Pa3BUTHUS
00y4aromuxcs CpeICTBAMHU MPeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQHIIS;
OpraHU3allMOHHO-TUIAHUPYIOIIAsi, KOTOpasi MpeayCMaTpUBaeT OMNpE/AeNiCHue: TPUHIIUIIOB
CTPYKTYpHUPOBAaHUS M TOCIEA0BATEIHLHOCTH N3YUEHHs YUEOHOTO MaTepHalia, KOJTHUYEeCTBEHHBIX U
KaueCTBEHHBIX €r0 XapaKTEePHCTHK; IOAXOJOB K (OPMHUPOBAHHUIO COJIEPKATEIHHONH OCHOBBI
KOHTPOJIE U OIEHKHM 0Opa3oBaTeNbHBIX TOCTHKEHHHM OO0ydaroumxcs B paMKax HTOTOBOMU
aTTectanuy B (hOpMe €AMHOTO TOCYIaPCTBEHHOTO YK3aMeHa TT0 XUMHUH.

[Iporpamma At yriayOinE€HHOTO U3yUEHUS XUMUU:

YCTaHABIIMBAET WHBAPUAHTHOE TIPEIMETHOE CO/IepKaHMe, 00SI3aTeIILHOE JIJISl U3YUCHHS B pPaMKax
OTJIENbHBIX MPOQUIIEH, PeyCMaTPUBAET pacIpeeieHHe U CTPYKTYPHUPOBAHUE €T0 IO KilaccaM,
OCHOBHBIM COZIEpKATeIbHBIM JTUHUSIM/pa3iesiaM Kypca;

na€T TMpUMEpPHOE pachpelesieHne Y4eOHOro BPEMEHM, DPEKOMEHIYEeMOro sl H3yuYeHus
OTJICTBHBIX TEM;

npeiaraeT IpUMEpPHYIO TOCIeI0BaTEIbHOCTh U3YUEeHUS YUeOHOro MaTepuana ¢ y4éTOM JIOTUKU
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX M MEKITPEIMETHBIX CBS3CH;

TaéT METOJWYECKYI0 MHTEPHpETaluio Ieleid W 3a7ady W3ydyeHus MpeaMera Ha yriayOiaéHHOM
YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CpEIHEro oO0IIero oOpa3oBaHUs,
COJIEp)KaTeNbHOW  XapaKTEepUCTUKU  IUIAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHS  OCHOBHOM
00pa30BaTeNBLHON MPOTPaMMBI CPETHET0 001Iero 00pa3oBaHus (JINTYHOCTHBIX, METANIPEIMETHBIX,
MPEeIMETHBIX), a TakXKe C Y4YETOM OCHOBHBIX BHIOB Yy4eOHO-TO3HABATENBbHBIX JAEUCTBUN
00yyJaromerocs o OCBOCHUIO COICPKaHUs MPEAMETA.

[ITo BcemM Ha3BaHHBIM TMO3MIUAM B MpOrpaMMe MO XUMHH MpeayCMOTpeHa
MIPEEMCTBEHHOCTh C OOYYCHHMEM XHMHUHU Ha YpPOBHE OCHOBHOTO 00IIero ooOpa3oBaHus. 3a
npeneinaMu  YCTAaHOBJIIGHHOM MporpaMMoOil MO XUMHHM  00s3aTenbHOM  (MHBapUaHTHOMN)
COCTaBIISIIOIIEH collep KaHus Y4EeOHOTO MpeMeTa « XUMUsD) 0CTa&TCsl BO3MOXKHOCTh BBIOOpA €ro
BapHAaTUBHON COCTABJISIONIEH, KOTOpask TOJKHA OMPEAENATHCS B COOTBETCTBUU C HaIlPaBJICHUEM
KOHKPETHOTO POQHIIsi 00yUEeHHUSI.

B coorBercTBUM ¢ KOHuenTyanbHbIMU TonokeHus MU PI'OC COO o Ha3zHauyeHUH
npeaMeToB 0a30BOTO U yriTyOJIEHHOTO YpOBHEH B cucTteMe quddepeHIIMPOBAHHOTO 00yUYeHUs Ha
YpOBHE CpeHero oobmiero oopa3oBaHusl XUMHUS HA YPOBHE yriyOJIEHHOTO M3y4YEeHHS HAIpPaBlICH



Ha peaJM3alyio IPEEMCTBEHHOCTH C MOCIEAYIOIUM 3TalloM IOJY4YEHHs] XUMHYECKOIO
o0pa3oBaHMsl B paMKaX M3Y4Y€HHUS CIEHUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLHUIUIMH B By3aX U OpraHM3alusixX cpeiHero npodeccuoHanbHOro oopaszoanus. B 31oil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpeHue u
yriyOJieHHe TEOPEeTHYECKOW M IMPaKTHYECKOW IMOATOTOBKM OOYyYaroIuXcs, BbIOpaBIIUX
onpeAenéHHbI NpoQuiib 00yUYeHHsI, B TOM YHUCIE C MEPCHEKTUBOM MOCIEAYIOLETro MOTydYeHuUs
XMMHUYECKOT0 00pa30BaHus B OpraHu3anusix npodeccuonanbHoro odbpasosanus. Hapsay ¢ atum,
B cBete TpeOoBanuit ®I'OC COO k mimaHUpyeMbIM pe3yibTaTaM OCBOCHHS (heaepabHON
00pa3oBaTeNbHONW MPOTrpaMMbl CpPEeHETro 0oOIIero oopa3oBaHUs M3yUEHHE NpeaMeTa «XUMUs»
OpPUEHTHPOBAHO TAK)KE Ha pellIeHUEe 3a7a4 BOCIUTAHUS U COLIMAILHOTO Pa3BUTHsI 00yYarOLINXCs,
Ha (pOpMUpOBaHUE Y HUX OOLIEHMHTEIIICKTYaIbHBIX YMEHUH, YMEHUH paliioHaIN3alul y4eOHOTro
Tpyia W  OO0OOMEHHBIX CIMOCOOOB  JACSATENIBHOCTH, WMEIOMUX  MEXIUCIUILTHHAPHBIN,
HaANpPEAMETHBIN XapakTep.

CocTaBigomMu npeaMeTa «XHUMHS» Ha YpPOBHE YIIyOJEHHOTO HM3y4UeHUs SIBIISIFOTCS
yryonénnsle Kypebl — «Opranudeckas xuMus» n «OOmas u HeopraHudeckas xumus». [lpu
oTpesieNIeHuH TOJIX0J0B K OTOOPY U CTPYKTYPHOH OpraHM3allli COAEpkaHHsS 3THX KypCOB B
nporpaMMe Mo XUMHHM 3a OcHOBY HpuHATHI nojoxeHus ®PI'OC COO o paznuuusx 06a30Boro u
yrayO0aE€HHOTO YpOBHEH U3yUeHUS MpeaMeTa.

OcHoBy cojaepxaHusi KypcoB «OpraHuueckass xumus» u «OOmias U HeopraHudeckas
XUMUSD» COCTABJIIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUI M YMEHHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs IpeAMeTa. JTa CUCTEMA 3HAHUM IOJIy4aeT ONpPEIEIEHHOE TEOPETUYECKOe
JIOTIONIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢axTonoruyeckoro marepuaia. Tak, Ha yriayOnE€HHOM ypOBHE M3y4YeHMs IpeaMera odecrevyeHa
BO3MOXXHOCTh 3HAQUUTEJIBHOTO YBEIMYEHHUA O0O0bEMa 3HAHMM O XMMHUYECKHUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACIIUPEHUS U YIIIyOJeHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHMs peaKiHii, paccCMaTpUBaEMbIX C
TOYKH 3pEHHS] XMMUYECKON KMHETHKH U TEPMOJMHAMUKHU. M3yueHue nepuoauuecKkoro 3aKkoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMUECKUX MPEICTABICHUSIX O CTPOCHUN aTOMa. XMMUYECKas CBA3b O0BACHSIETCA C
TOYKHM 3pEHHs] IHEPreTMUECKUX W3MEHEHUH NMpu e€ oO0pa3oBaHUU U pa3pyLIEHUH, a TaKkKe C
TOYKM 3pEHHsI MeXaHU3MOB €€ oOpa3oBaHus. V3ydyeHue THIOB peakIUid JIOTOJIHACTCS
(dbopMupOBaHKEM IPEACTaBICHUI 00 NEKTPOXUMHUYECKUX MPOLECccaX U JEKTPOIU3E PACIIIaBOB
U DPAcTBOPOB BEIIECTB. B Kypce opraHM4eckoll XUMHM IPU PACCMOTPEHMHM PEaKLMOHHON
CIIOCOOHOCTH COeIMHEHUH yaenseTcss oco0oe BHUMaHUE BONPocaM 00 3JEKTPOHHBIX 3pdexTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakLuil.

Oco0oe 3HaueHHe MMeeT TO, YTO Ha COJIep’KaHHuE KYpPCOB XUMHH YTIyOJIEHHOTO YPOBHS
U3yUYeHHsl JJI KJIACCOB OIpeNeN€HHOro mpoduis (rjJaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JMOMOJIHEHHU K O0IIel cCUCTeMe TIPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIUSTHUE CMEXHBIC
npeaMmeTsl. Tak, Hampumep, B COAEpKaHUU TMpeAMeTa s KIacCOB XHUMHUKO-(DH3MYECKOTrO
npodwist 60BINIOE 3HAYEHUE OyIyT MMETh DJIEMEHTHI y4eOHOTrO Marepuaia Mo oOmeld XUMUH.
[Tpy w3ydeHuM mnpeaMeTa B JAaHHOM CiIydae akLUEHT OyJeT clielaH Ha OOIIHOCTh METOOB
MO3HaHMsI, OOIIHOCTh 3aKOHOB M TEOPUI B XUMHUH U B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsi TEOpuUs
(MonekynsipHasi Teopusi B (U3MKE), 3aKOHBI COXPAHCHHS MAacChl M DHEPTUH, 3aKOHBI
TEPMOJANHAMMKHY, dJIEKTPOJIN3a, IPEACTABIECHUS O CTPOEHUH BEILECTB U IPYTOE.

B T0 ke Bpemst B cofiep:KaHUU MpeAMeTa sl KJIIaCCOB XUMHUKO-OMOJIOTUYECKOro mpodus
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuueckas XuMusi. B aTom cimyuae mpepocraBisieTcs
BO3MOXKHOCTbH AJIs1 0oJiee 00CTOSITENIbHOTO PACCMOTPEHUSI XUMUUECKON OpraHU3alluu KIETKU KaK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K IpHUMEPY, TaKhe CTPYKTypHBIC
KOMIIOHEHTHI, KaK JIMMUJbI, OEJKU, YIrJeBOJAbI, HyKIEHMHOBblE KHUCIOTHI W npyrue. [Ipu stom
3HaHHUSA O COCTABE M CBOMCTBAX IPENCTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHHUs CYIIHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUS], MULIEBAPEHUS.

[EJIA U3YYEHUSA ITPEJMETA XUMUS. YIJIYBJIEHHBINH YPOBEHb»



B mnane ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIEHAYYHBIX
METO/IOB TIO3HAHUS ¥ OTBITA MPAKTHUYECKOTO MPUMEHEHHUSI HAYYHBIX 3HAHUW M3yUEHUE MpeaIMeTa
«Xumusy Ha yrayOJa€HHOM YpPOBHE OCHOBAaHOHA MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
MpeMEeTaMu, BXOISAIIUMHU B COCTaB MPEAMETHBIX obJacTell « ECTeCTBeHHO-HAYUYHBIE TIPEIMETHI»,
«MaremaTtuka u nHQopMaTHKa» U «Pycckuii s3bIK U TUTEpaATypay.

[Ipn m3yuenun ydeOHOTO mpeamera «XHUMHUS» Ha YIIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
MEePBOCTETICHHOW 3HAYMMOCTH SBJISIETCS (POPMHUPOBAHHWE OCHOB HAYKHM XHMHHM Kak 0O0JacTu
COBPEMEHHOTO €CTECTBO3HAHUSA, IMPAKTUYECKON JI€ATEIbHOCTH YEJIOBE€KAa W OJIHOTO W3
KOMITOHEHTOB MHUPOBOW KyJIbTYpHl. Pemenue 3Toi 3agaun Ha yriyOiaEHHOM ypOBHE M3Y4YEHUS
MpeJMeTa MPENoJIaraeT pean3aluio TaKuX HeeH, Kak:
dbopMHUpOBaHHWE TIPEACTABICHUN: O MaTEPUAIBPHOM E€IWHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHMM MPUPOJbI, O MECTE XMMHUHM B CHUCTEME E€CTECTBEHHBIX HAayK M €€
BEIyIIeH pojii B 00ECIEUCHUH YCTOWYMBOTO PA3BUTHS UYEIOBEYECTBA: B PEIICHHH MPoOIeM
IKOJIOTMYECKOM, YHEPTETHUECKON U MUIIEBOW OE30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, CO3/IaHUN
HOBBIX MaTEpHUAJIOB, HOBBIX HWCTOYHHUKOB OJHEPTUHM, B OOECIEUCHHH PAIMOHATHLHOTO
MPUPOIOTIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTyphl YeTIOBEKa, a TAKXKe
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M TIPUPOTHOMN CPEJIC;

OCBOCHHE CHUCTEMbI 3HAHUM, JEXKAIIMX B OCHOBE XHMMHMUYECKOW COCTAaBISIOIIEH €CTEeCTBEHHO-
Hay4YHOW KapTHUHBI MUpa: QyHIaMEHTAIBHBIX MMOHATHH, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX
MPEACTABICHUI O CTPOCHUHU BEILIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAJMOJICKYJIIPHOM, O TEPMOJMHAMHYECKUX M KHHETHYECKHUX 3aKOHOMEPHOCTSIX MPOTECKaHUS
XUMHYECKHX PEaKIUi, 0 XMMHUYECKOM DPAaBHOBECHUHU, PACTBOpaxX M JAMUCIEPCHBIX CHUCTEMax, 00
00X HAYYHBIX MPUHITAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

dbopMupoBaHHE Yy OOYYArOMIMXCS OCO3HAHHOTO TOHUMAaHUS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYECKUX 3HAHUU I OOBSICHEHHS KITFOYEBBIX UACH U TPOOIEM COBPEMEHHOW XWMHH, IJIS
OOBSICHEHHSI U TIPOTHO3UPOBAHMS SIBIICHUH, HWMEIONIUX EeCTECTBEHHO-HAYYHYIO MPHUPOY;
TPaMOTHOTO PEIICHHS MPOOJIeM, CBSI3aHHBIX ¢ XUMHUEH, IPOTrHO3UPOBAHMS, aHAIN3a U OIEHKH C
MO3UIMI  IKOJIOTUYECKOW O€30MacHOCTH TOCHENCTBUH OBITOBOM ¥  TPOU3BOJCTBEHHOU
JESATETLHOCTH YEJIOBEKAa, CBSI3aHHOM C XWMHUYECKHM TPOU3BOACTBOM, HCIOJb30BAHUEM H
nepepaboTKO BEIIECTB;

yriIyOJIeHHe TPEACTaBICHUN O HayYHBIX METOJIaX MO3HAHUS, HEOOXOAUMBIX JJI MMPUOOPETEHUS
YMEHHIA OPHEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHHS] XUMUYECKUX SIBICHUN, UMEIOIINX
MECTO B IPUPOJIC, B MPAKTUIECKOMN IEITEIILHOCTH U TTOBCEAHEBHOMN KU3HHU.

B mane peanu3anmuu TMEpPBOOYEPEAHBIX BOCIHUTATENBHBIX U Pa3BUBAMOIIUX (DYHKIUN
LEJIOCTHOW CHCTEMBI CpellHero oOIero oO0pa3oBaHMsS NpPU H3YyUYEHUU MpenMera «XHUMHUs» Ha
yIay0aEHHOM YPOBHE 0COOYIO aKTyalbHOCTh MIPHOOPETAIOT TaKKe IIeNU U 3a7a4H, KakK:
BOCIIUTAaHNWE YOEXKJAEHHOCTH B TIO03HABAEMOCTH SIBJICHWW TPUPOJBI, YBAKECHHUSI K IIPOIECCY
TBOPYECTBA B 0OJIACTH TEOPETUUYECKUX U MPUKIAJHBIX UCCIEIOBAHUN B XUMHH, ()OPMUPOBAHUE
MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
pa3BUTHE MOTHUBAlMM K OOYYEHHIO M TIO3HAHHIO, CIOCOOHOCTEH K CaMOKOHTPONIIO U
CaMOBOCITUTAHHUIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKUX IIEHHOCTEH;
pa3BUTHE TO3HABATENBHBIX HHTEPECOB, WHTEIJICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEN
oOydaromuxcsi, (popMUpOBaHHWE y HHUX CO3HATEILHOTO OTHOIIEGHHS K CaMOO0Opa3oBaHUIO U
HEIMPEPHIBHOMY OOpPa30BaHMIO KAaK YCIOBHUIO YCIEIIHON TpodeccHOoHambHON U 0OIEeCTBEHHON
NEeSTEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MOTPEOHOCTH B 30OPOBOM
o0pase K13HH;
dbopMUpOBaHNE YMEHHIA U HABBIKOB Pa3yMHOTO MPUPOIOTIONH30BAHUS, PA3BUTHE YKOJIOTHUECKON
KyJbTYpPbl, IPUOOPETEHHE OTbITa OOIIECTBEHHO-TI0IE3HON AKOJIOTMYECKO 1eATebHOCTH.

MECTO NPEIMETA «XWMWS. YIJYBJEHHBIH YPOBEHb» B YUYEBHOM
IIJTAHE



OO6mee 4YKCIO 4YacoB, MPEIYCMOTPEHHBIX JUIsl M3YyYEHUS XUMHHM Ha YriyOJE€HHOM YpOBHE
cpenHero obmiero obpaszoBanus, coctaBiser 204 gaca: B 10 kmacce — 102 uvaca (3 dgaca B
Heneno), B 11 kmacce — 102 gaca (3 gaca B HEACIIO).

Ne i/t Kiacce KomandecTBO 4acoB B HEJEIIO KoanuecTBO 4acoB B roj
1 10 3 102
11 3 102
BCET'O 204

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
YPOBHE YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpeaMeTa «XHUMHUS» Ha YpOBHE CpEAHEro oOuero oOpa3oBaHUs
BbIJIEJICHBI CJIEIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYaIOIUMUC POCCUMCKON Ipa)aaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIMYUE MOTHUBAUMU K  OOy4YeHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCSl NPUHATHIMH B OOLIECTBE IMpPaBUJIAMM M HOPMaMH TOBEICHHUS; HaIU4He
[IPABOCO3HAHUS, SKOJOTHUYECKON KYJIBTYpPbI; CIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTDH KUZHEHHbBIE
IUIAHBIL.

JInuHOCTHBIE pe3ysbTaThl OCBOCHHS NpeaMeTa «XHUMHsD OTpaxaroT c(HOopMHUpPOBAHHOCTH
OTbITA MO3HABATEIbHON U MPAKTHUECKOM JEATEIbHOCTH 00YyYaroLIMXCs B IPOLIECCEe peaan3aluu
00pa3zoBaTenbHON AEATETHHOCTH.

JIMyHOCTHBIE pEe3yNbTaThl OCBOEHHS IMpeaMeTa «XHUMHUS» OTpakarT c(HOPMUPOBAHHOCTD
OIbITa [TO3HABATEIBHON U MPAKTHUECKOHN NESTEIbHOCTH 00yYaIOIIKUXCsl B IPOLIECCE peain3alun
00pa30BaTeNbHON AEATENBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpamaaHCKOr0 BOCIIUTAHMA:

OCO3HAHUS 00YYaIOIMMUCS CBOUX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, yBaXKEHUs K
3aKOHY U MPaBOMNOPSAKY;

IIPEJICTABICHUS. O COLMAJIbHBIX HOpPMax M IPaBWIAX MEXKIUYHOCTHBIX OTHOLIEHUH B
KOJUJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JaHUU YUEOHBIX NMPOEKTOB,
pelieHny yueOHbIX U IM03HABATENbHbBIX 3a/1a4, BHIITOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBbI, HAMEPEHHUS, JIOTHUKY U apryMEHThI APYTUX
[IPU aHAJIM3€E PA3INYHBIX BUJIOB YUEOHOM AESITEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIMTAHMSA:

LIEHHOCTHOTO OTHOIIEHHS K HCTOPUYECKOMY M HAyYHOMY HACJEIUI0 OTE€YECTBEHHOMN
XMMUU;

YBaXXEHMsI K IMpOIEcCy TBOpPYECTBA B OOJIACTU TEOPUM U MPAKTHUYECKOIO MPHIIOKEHUS
XMUMHH, OCO3HaHMS TOTO, YTO JI@aHHBIE HAYKH €CThb pPe3yJbTaT JUINTENIbHBIX HaOII0AEHU,
KPOIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, IOCTOSTHHOTO TPy/Ja YYEHBIX U IPAKTHKOB;

UHTepeca M T[I03HABATEIbHBIX MOTHUBOB B TMOJIYYEHHMH U TOCJIEIYIONIEM aHalu3e
UH(OPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO NTOBECHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYalluH, CBSI3aHHBIE C XMMUYECKUMH SBJICHUSIMU, U IPUHUMATD
OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHBAaTh CBOE MOBEIEHHWE U TIOCTYNKH CBOMX TOBAapUIIEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEACTBHI TOCTYIIKOB;

4) gopmMupoBaHus KyJbTYpPbI 310POBbS:



MOHUMaHMA LIEHHOCTEH 310poBoro M Oe3omacHoro oOpas3a JKHU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

coOnoieHns npaBui Oe3omacHoro oOpalleHHs ¢ BellecTBaMH B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYIOBOM J1€ATEIBHOCTH;

NOHUMaHMUA LEHHOCTH TMPaBWJI HMHIUBUAYAIBHOTO W KOJUJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 3JOPOBBIO U JKU3HU JIFOCH;

OCO3HAHMS TOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIUEK (YMOTPEOJECHUS AJIKOIOJId,
HapKOTUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCJIEI0BaTENbCKOW /I€ATEIbHOCTH,
OOILIECTBEHHO OJIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTHE€ B PEIICHHH IPAaKTUYECKHX 3aJad COLMAJIbHOMN
HaIpaBJIEHHOCTH (B PAMKax CBOETO KJlacca, IIKOJIbI);

MHTEepeca K MPaKTHYECKOMY HM3yUYeHHUIO NMpodeccuil pa3Iu4yHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBAXKEHHUS K TPYAY, JHOJIIM TPyJa ¥ pe3yJIbTaTaM TPYI0BOH AEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBbIOOpY WHAMBUAYAIBHOM TpPAaeKTOPHUH OOpa30BaHMUS,
Oynyueit npodeccuu U peaau3aluu cCOOCTBEHHBIX U3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEH 0011IeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

HKOJIOTHYECKHU 1eJIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIe;

MOHUMaHMA TJI00aJBHOTO XapakTepa HKOJOTHUECKUX MPOOIIeM, BIMSHUS SKOHOMHUYECKUX
MPOIIECCOB HA COCTOSIHUE MTPUPOTHOM U COLIMATIBHOM CPEIbl;

OCO3HAHMSI HEOOXOJMMOCTH HCIIOIb30BaHUS AOCTHKEHUH XMMHUU JIJIsl pEIIEHHUs] BOIIPOCOB
PalMOHAIIBHOTO IPUPOJIOIOJIB30BAHNS;

AKTUBHOTO HENPUATHUS JIEHUCTBUM, NMPUHOCSIIUX BPEJ OKpY’KaloLIEH MPUPOJHOU Cpele,
YMEHHSI MPOTHO3UPOBATH HEOJIArONPHUSATHBIE SKOJIOTMUYECKHUE IMOCIEIACTBHUS MpPeaIpPUHUMAEMBbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJU4Msl PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJOTMYECKOW KYJBTYpPBbI, OIBITA
JEATEIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHUs pYKOBOJCTBOBAaTbCS HMHU B
MO3HaBaTeNIbHON, KOMMYHUKATHBHON M COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHHUSI aKTUBHO
HOPOTUBOCTOSITh UJCOJOTHU XeMOPOoOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHHUsI, COOTBETCTBYIOLEIO COBPEMEHHOMY YpPOBHIO PpAa3BUTHA HAyKHM U
00IIeCTBEHHON MPAKTHKH;

NOHUMaHMA CHeUM(UKH XUMHUHM KaK HayKHM, OCO3HaHus e€ posn B (HopMuUpOBaHHU
palMOHAIBHOTO HAYYHOTI'O MBILIUIEHHUS, CO3JaHUH LEIOCTHOTO MPECTaBICHNUs 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJBI M YEJIOBEKA, B INO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHn IpoodieM COXpaHEeHUsI IPUPOTHOTO PAaBHOBECHS;

yOeXJIEHHOCTH B 0CO00H 3HAUMMOCTH XUMMHU JUISI COBPEMEHHOW LMBHUIM3AlUU: B €€
TYMaHHUCTHYECKOW HaIIpaBJICEHHOCTH M Ba)XHOM POJIM B CO3/1aHMU HOBOM 0aszbl MaTepuaibHOU
KYJbTYpPbI, B PELICHUH II00AbHBIX MTPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
DHEPreTHYECKON, THUIIEBOH M JKOJOTUYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
o0ecreyeHny YCIOBHM YCIEUTHOTO TPyAa U SKOJIOTHUecKd KOMGPOPTHON KU3HHU KaXKIOro 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHONM TI'PAMOTHOCTH: IIOHMMAaHHs CYIIHOCTH METOJOB ITO3HaHWI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBJICHUH OKPY)KAIOIIEro MHUpPa M MPOUCXOISAIIUX B HEM HM3MEHEHUH,
YMEHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LEJBIO MTOJIYYEHUS JJOCTOBEPHBIX BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENILHO UCTIONIB30BaTh XUMUYECKHE 3HAHUS JIsl PEeIICHUs MPo0ieM
B PEATHHBIX KU3HECHHBIX CUTYaIHSX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATENbCKON AESTENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO U CamMOOOpa3OBaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW 1O XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSIMU;

uHTepeca K OCOOGHHOCTSIM Tpyda B pa3iuuHbIX cdepax mnpodeccruoHaIbHON
NeSATETLHOCTH.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpeameTHble pe3ybTaThl OCBOEHHUS MPOrpaMMbl MO XHUMHHM Ha YpPOBHE CPEIHETO
o011ero 00pa3oBaHUs BKIIOYAOT:

3HaYUMble JJIs (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCA MEXKIUCIUILIMHAPHbBIE
(MexnpeMeTHbIE) 00IeHayYHbIe TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U creruguKy METOI0B MO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO,
SHEprus, sIBIEHHUE, MpollecC, CUCcTeMa, HAy4YHbIH (akT, MPUHIMUI, TMIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HA0II0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIpYTHE);

yHMBEpcallbHble  y4deOHble  JeHCTBHs  (TO3HaBaTelbHbIE,  KOMMYHHUKATHUBHBIE,
perynsaTuBHbIE), oOecrieunBaromie  GopMUpOBaHHE  (DPYHKIMOHAIBHOM  IPaMOTHOCTH U
COLIMAJIbHOW KOMITETEHIIMH 00yYaroIInuXcs;

CIIOCOOHOCTh ~ OOy4YarOIIMXCS ~ HCIIOJIb30BaThb ~ OCBOEHHBIE  MEXJIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCalbHble y4yeOHbIe JCWCTBUS B IO3HABATEIbHOH U
COLIMAJIBHON ITPAKTHKE.

MeranpeqmMeTHble pe3yNbTaThl OTPaXarOT OBJAJECHUE YHHMBEPCAIbHBIMU YUEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBHSIMHU.

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS

1) 6a30BbIe JJOTHYECKHE IeHCTBUSA:

CaMOCTOATENbHO (OPMYJIHUPOBaTh W aAKTyaIHM3UpPOBATh MPOOJEMY, paccMaTpuBaTh €
BCECTOPOHHE;

OTpeNeNsaTh e NCATebHOCTH, 3ajJaBas MapaMeTpbl W KPUTEPUH HUX JOCTHKCHUS,
COOTHOCHUTB PE3YyJIbTAThl ACATEIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIB30BaTh IIpW OCBOCHUU 3HaHUU l'IpI/IéMI)I JIOTUYECCKOI'0O MBIIUJICHUS: BBIACIIATH
XapakTEepHble TMPU3HAKKM TOHATHUH M yCTAaHABIMBAThb MX B3aHMOCBS3b, HCIIOIb30BAThH
COOTBETCTBYIOIINEC MMOHATHA JIA O6’B$ICH€HI/I${ OTACJIBbHBIX Q)aKTOB nu SIBJIeHI/IfI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCU(DUKAIIUY BEUIECTB M XUMHUUECKHUX PEaKIIHiA;

YCTaHaBJIMBATh NPUYHNHHO-CICACTBCHHBIC CBA3U MCKAY N3YHYACMBIMU SABJICHUSAMMU,

CTPOUTh JIOTUYECKHUE pacCykaeHus (MHAYKTHBHbBIE, JACIyKTUBHBIC, 10 aHAJIOTHUH),
BBISABJIATh 3aKOHOMEPHOCTHU W IMPOTHBOPCUYMA B pacCMaTPpHUBACMBIX SABJICHUAX, (i)OpMy.TIPIpOBaTI)
BBIBOJIBI 1 3aKJTFOUCHMUS;

IMPUMCHATH B IPOLCCCE IMO3HAHHA HUCIOJB3YEMBIC B XUMHWU CHUMBOJMYCCKHE (3HaKOBI)Ie)
MOJICIIH, TPEOOPa30BhIBATh MOJIEIHHBIC MPEACTABICHUS — XUMUUYECKHH 3HAK (CUMBOJT) DJIEMEHTA,
XuUMu4eckass (GopMyia, YypaBHEHHE XHMHYECKOM peakuud — TPpU pPELUICHUH Y4eOHBIX
MO3HABATENIbHBIX W TMPAKTUYECKUX 3aj]a4, MPUMEHSITh Ha3BAaHHBIE MOJCIIbHBIC MPEICTaBICHUS
JJId BBIABJICHUSA XaPAKTCPHBIX ITPU3HAKOB U3Yy4aCMbIX BCIICCTB U XUMHUYCCKUX peaKHI/IfI.

2) 6a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIaZICTb OCHOBAMHU MCTOJIOB HAYUYHOTI'O MMO3HAHHWA BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

dbopmynupoBaTh 1LEAW W 3aJa4d  HWCCJICJAOBAHMS, HCIIOJIB30BaTh TIIOCTABICHHBIE W
CaMOCTOATCIIBHO C(pOpMy.]II/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUSA U OCHOBBI
JU1s1 GOPMHUPOBAHUS TUTIOTE3HI TIO MPOBEPKE MPABUILHOCTH BHICKA3BIBAEMBIX CYXKICHUH;



BIIaJIETh HaBBIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHUS M TIPOBENEHUS YUYEHHUYECKHX
JKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOIIOJATh 32 XOJOM IIPOLECCA, CaMOCTOSATEIBHO
NPOTHO3MPOBATh €ro pe3yibTar, (opMyiupoBaTh O00OOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAEIAHHOM
pabore;

pUOOpeTaTh OMNBIT YYEHWYECKOW HCCIIEeIOBAaTeNIbCKOM U IMPOEKTHOM JIeATeIbHOCTH,
OpPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELICHHUs
MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METOJO0B [TO3HAHUSI.

3) paGora ¢ nungopmanmeii:

OPUEHTHPOBATHCSI B  PA3NIMYHBIX HCTOYHHMKAX HHOpManuu (HAyYHO-TIOMYJISIpHAS
JUTEepaTypa XHMHUYECKOTO COJep:KaHWs, CIpaBouyHble TocoOusi, pecypcsl HHTepHera),
aHAIM3UPOBaTh HH(MOPMALIMIO DPA3NUYHBIX BHJIOB U (QOPM MPEICTaBICHUS, KPUTHYECKU
OLICHHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(dbopMynupoBaTh 3ampoCchl M TNPUMEHSATh pPa3IUYHbIE METOJAbI IMpPH TMOUCKE U OTOOpE
UH(pOpPMaLIUU, HEOOXOAMMOI [T BBIMOJIHEHHS YUeOHbBIX 3a/1au ONpeIeIEHHOTO THIIA;

pUOOpeTaTh OMBIT UCMOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (hOpMy IpencTaBiaeHUs MH(GOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHUIIbI, PUCYHKHU U APYTHE);

UCIIONIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpeAcTBa MpU padboTe ¢ XUMHUYECKOH
uHpOpMaLUel: MPUMEHATh MEXIpeIMeTHble ((pU3UUYeCKHe M MaTeMaTHYeCKUE) 3HAKu U
CUMBOJIBI, (OpMyJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJITHOCTH.

KoMmyHnKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIE 1eiiCTBHUS:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 0OCYKIa€MOI TEMBI B XOJI€ TMAJIOTa W/WUJTU TUCKYCCHUH,
BBICKA3bIBaTh UieH, POPMYIIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTENLHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1auu;

BBICTYNaTh C MPE3EHTAlUE pe3yJbTaTOB MO3HABATEIbHON AESATENbHOCTH, MOTYyUYEHHBIX
CaMOCTOSATCIBHO NN COBMECCTHO Cco CBepCTHI/IKaMI/I HpI/I BBIIIOJTHCHUHN XHUMHWYCCKOI'O
DKCIIEPUMEHTA, MPAKTUYECKOH paboOThl IO HCCIEIOBAaHUIO CBONCTB HW3YyYaeMbBIX BEIIECTB,
peanu3anuyu y4eOHOro MpOEeKTa, W (POPMYIHUPOBATH BBIBOJABI IO pe3yJbTaTaM MPOBEIEHHBIX
UCCIICTIOBAHUM IMTyTEM COTTIACOBAHUS MO3UIIUHN B X0/1€ 00CYKIEHUS U OOMEHAa MHEHUSIMHU.

PeryisiTuBHBIC YHUBepCaJbHbIC y4eOHbIe NeliCTBUSA:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYILIECTBISATh CBOK IO3HABATENIbHYIO IESITEIbHOCTD,
onpenenss e€ Ienu M 3aJaud, KOHTPOJIMPOBATH U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aIrOpUTM JAEUCTBUN NPU BHINOJHEHUHM Y4E€OHBIX M HCCIIEOBATEeNIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO MX pPelIeHHs C yUYETOM IOJyuYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yibTaThl OCBOCHUSI IPOrpaMMBbl IO XUMUU HA YIIIyOJIEHHOM YpOBHE Ha
YpOBHE cpenHero oomero oOpa3oBaHUs BKIIOYAIOT CHEMUPUYECKHE IS y4eOHOro mpeamera
«X¥UMHS» HaydHbIE 3HAHHSA, YMEHHUS U CIOCOOBI JEWCTBUU 1O OCBOCHUIO, MHTEPIpPETALUU U
peoOpa3oBaHUIO0 3HAHMMA, BUJBI JESTEIBHOCTH 1O MOJYyYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO
3HaHUW B PA3IMYHBIX Y4E€OHBIX CUTYallUiX, a TAaKK€ B PEaNbHBIX >KU3HEHHBIX CUTYyallHsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XUMHHM TpPEIMETHBIE PE3yJbTaThl MPEACTABICHBI 10
rojilaM U3y4eHusl.



10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHPOBAHHOCTH MPE/ICTABICHUI: O MecTe W 3HAYeHWU OPraHWYEeCKOHM XHMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ pojii B 00eCIeUYeHNN YCTOWYMBOTO Pa3BUTHUS YEIOBEUYECTBA B
peLIeHUH MPOOJIeM HKOJIOTHYECKOM, dHEpreTHYeckord M MUIEBOH 0e30macHOCTH, B pa3BUTHH
MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHalioB, HOBBIX MCTOYHHUKOB JHEPruH, B OOECHedYeHU!U
paLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyJIbTypHI
YelloBeKa, a TaKKe OHKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHMSI K CBOEMY 3/I0pOBbIO H
MIPUPOJIHOM Ccpelie;

BJIAJICHUE CHCTEMOM XHMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS — XMMHUYECKHH 3JI€MEHT, aToM, PO M 3JEKTpOHHAas o0ojouyka aToma, s-, p-, d-
aTOMHbIE OpOHUTAlI, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3alis aTOMHBIX
opbuTasnel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCICHMS,
XUMHYECKasl CBS3b, MOJIb, MOJIIpHAs Macca, MOJISIPHBIM O0O0BEM, YITEpOAHBIA CKEJeT,
(byHKUIMOHANbHASA TPYIIA, paauKkai, CTPYKTypHble (opMyinbl (pa3BEpHYTHIE, COKpaIIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M TPOCTPAHCTBEHHas (reoMeTpuyeckasi, ONTHUECcKas),
M30MEPBI, TOMOJIOTUYECKUHN psJ, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- M a30TCOAEpKallue
OpraHMYEeCKHUE COEIUHEHMS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE
COEIMHEHMS; TEOPHUHM, 3aKOHBI (nmepuoaunueckuil 3akoH [[. 1. MenneneeBa, Teopust cTpoeHus
oprannyeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHMS MAacChl BEHIECTB, 3aKOH
COXpPaHEHHsS W NPEBpPALICHMs] DSHEPIUM NPH XUMHYECKMX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHH, MHPOBO33PEHUECKHE 3HAHHUS, JIeKAIIlMe B OCHOBE MOHHMMAaHUs
IPUYUHHOCTH M CHCTEMHOCTH XHMHWYECKHUX SBJICHMH; IPEACTAaBICHUS O MEXaHU3Max
XUMHUYECKMX peaklui, TEepMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
NPOTEKAHUSA, O B3aMMHOM BIIMSHUM aTOMOB W TPYII aTOMOB B MOJeKyJaxX (MHIYKTUBHBIA U
Me3oMmepHbIi dddexTrr, opueHTanTsl | 1 Il poma); dakrosornyeckue cBeACHHS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MacCHOM MCIOIb30BAHNN BaKHEHIIINX OPraHUYECKHUX BEIIECTB B OBITY
U TPaKTHUYECKON JeATEeIbHOCTH YEeJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUIAX XUMHYECKOIO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOJA, epepaboTKU HePTH);

cOPMUPOBAHHOCTh ~ YMEHHUI:  BBISBJIATH  XapaKTepHble  NPU3HAKKH  TOHATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS NPU ONHCAHWUU
COCTaBa, CTPOEHUS U CBOKCTB OPTraHUYECKUX COCANHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

MCIOJIb30BaTh XUMUUECKYIO CUMBOJIUKY JUISI COCTABJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKENETHBIX) (POPMYIT OPTraHUYECKUX BEIECTB;

COCTaBJISTh YPaBHEHUS] XUMUYECKUX PEAKIU U PACKPbIBATh UX CYIIHOCTh: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEaKIMil MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOI0 OajgaHca ITUX peaKIHid,
peakiuii MOHHOTO OOMeHa IYyTEM COCTaBJI€HUS MX IMOJHBIX M COKPAIIEHHBIX HOHHBIX
YPaBHEHUU;

M3TOTaBIMBATh MOJIEJIM MOJIEKYJI OpPraHMYECKHWX BELIECTB JUId MWUIIOCTPAallUd  HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: YCTAHABINBATH MPUHAJIEKHOCTh U3YUEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTABY U CTPOCHMIO K ONPEAEIEHHOMY KJIACCy/TpyIIle COeIMHEHUH, 1aBaTh UM
Ha3BaHuA 1o cucreMarndeckol HoMeHkiarype (IUPAC) u npuBoanuTh TpUBHAIbHBIE Ha3BaHUs
JUIs  OTAENbHBIX MPEICTaBUTENEH OPraHMYeCKUX BEIIECTB (STWIIEH, AalEeTHUJIEH, TOJIyod,
[JIMLEPUH, STWICHTIUKONIb, (eHos, (OopMalbAeTua, aneTadbAerHll, AaleToH, MypaBbUHAS
KHACJIOTA, YKCYCHasi KHCJIOTa, CT€apHMHOBAs, OJIEMHOBAs, IMaJbMUTHHOBAs KHCIOTHI, TJIMIIHH,
QJIaHUH, MaJIbTO3a, (PYKTO3a, AHIIMH, TUBUHUI, U30TIPEH, XJIOPONIPEH, CTUPOJ U APYTHE);

C()OPMHUPOBAHHOCTb YMEHHS ONPENENATh BHJI XUMHUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHUAX (KOBaJICHTHAs U MOHHAs CBAA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);



c(OpPMUPOBAHHOCTh YMEHHUS MIPUMEHITh MOJOKEHUS TEOPHUH CTPOCHHUS OPTaHHMYECKUX
BemecTB A. M. BytnepoBa nisi 0ObsSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTpOeHWE, (U3NYECKHEe U
XUMUYECKHE CBOMCTBA TUMMYHBIX MPEICTABUTENECH PA3TUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
aJKaHOB, IMKJIOAJTKAHOB, AaJKEHOB, alKaJIUCHOB, AJKHMHOB, apOMAaTHYECKUX YTIEBOJIOPOIOB,
CIIUPTOB, AJIBJETHIOB, KETOHOB, KAPOOHOBBIX KHCIOT, MPOCTHIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIUHEHNN 1 aMUHOB, aMUHOKHCIIOT, OEITKOB, YIJIEBOIOB (MOHO-, M- U MOJTHCaXapHIOB),
WUIIOCTPUPOBATh TEHETHMUECKYI0 CBSI3b MEXIYy HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(OpPMUPOBAHHOCTh YMEHUS MOATBEPKIaTh Ha KOHKPETHBIX TpPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOW CIOCOOHOCTH OPraHWYECKUX COCIWHEHWM OT KPaTHOCTH U THIIA
KOBAJICHTHOM CBSI3M (OG- U TT-CBSI3H), B3AUMHOT'O BIIMSIHUAS aTOMOB U TPYII aTOMOB B MOJIEKYyJax;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YTJIEBOJOPOIHOTO  CHIPHSA
(HeTb, PHUPOAHBIN Ta3, yrojib), CIIOCOOBI €ro MepepadOTKH M MPAKTUYECKOEe MpPUMEHEHUE
MPOAYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh BIIAJICHUS] CHUCTEMOW 3HAHMH O ECTECTBEHHO-HAYYHBIX METOJ/IaX
MO3HAHUS — HAOMIOJIGHUH, W3MEPEHUH, MOJCIUPOBAHUHU, DOKCIEPUMEHTE (peajbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

chOPMHUPOBAHHOCTh  YMEHHS  TNPUMEHSATHh OCHOBHBIE  OMEpPallUd  MBICTUTEIHHOU
NESTeIbHOCTH — aHallu3 U CHUHTE3, CpaBHEHHE, O0OOIIeHHE, CHCTEMATH3aIUIO, BBISBICHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3€H — JIJIST U3YUCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C TOHATUAMHU H
MPEACTABICHUSIMU  JPYTHUX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Jisi 0ojiee  OCO3HAHHOTO
MOHUMAaHUsl CYIIHOCTH MAaTE€pUAJIbHOTO €IMHCTBA MHpPA, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS I10
OPTaHUYECKON XUMHUU JJII OOBSICHEHUSI U TIPOTHO3UPOBAHUS SBJICHHM, UMEIOINX €CTECTBEHHO-
HAy4HYIO IPUPOY;

c(hOPMHUPOBAHHOCTh YMEHUU: MPOBOJUTHh PACUYEThl MO XHUMHYECKUM (opMmylaMm u
YPaBHEHUSAM XUMUYECKUX PEAKIHi C MCIOIb30BaHHWEM (PU3UYECKHX BENWYHH (Macca, 00bEéM
ra3oB, KOJHUYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIMX BEIIECTBA C KOJUYCCTBEHHON CTOPOHBI:
pacuéTel O HAXOXKJICHUI0O XMUMHUYECKON (HOpMysbl BEIIeCcTBa MO M3BECTHBIM MAaCCOBBIM JIOJISIM
XUMUYECKHUX DJIEMEHTOB, MPOAYKTaM CTOPaHMUS, TNIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(hOpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHAM3UPOBATh U OLICHUBATH C TIO3MIIHIA
9KOJIOTUYECKOW O€30MacHOCTH TIOCJIEICTBHUS OBITOBOM W TPOW3BOJICTBEHHOM JESATEIHHOCTH
YeNoBEKa, CBA3AaHHOW C TMepepadOTKOW BEIIeCTB, HCIOIB30BaTh MOMYyUEHHBIC 3HAHHS s
MIPUHSTHUS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpPMUPOBAHHOCTh YMEHUN: CAMOCTOSITENILHO TUIAHUPOBATH M MPOBOAUTH XUMUYECKUI
AKCTICPUMEHT (TTOTyUYeHHE U N3YyUEHNE CBOMCTB OPTaHMYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUH
YIJIEBOJOPOAOB PA3JIMYHBIX KIACCOB M  KHUCIOPOACOAEPKAIIMX OPTraHUYECKUX BEIECTB,
peIIeHre DKCIIEPUMEHTAIbHBIX 3aJad 10 PAcClO3HABAHWIO OPTraHWYECKHX BEIIECTB) C
coOnrofieHreM TpaBW  0e€30MacHOrO  OOpaileHuss C  BelecCTBAaMH U JTaOOpaTOpPHBIM
obopynoBanueM, (HopMyIHpOBaTH I1€7db HCCIEIOBAHUS, TMPEACTABIATH B pazaudHOM (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAIU3UPOBATh U OLICHUBATh UX TOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOo1aTh TMpaBUjia AKOJOTHYECKU 11eJIeCO00pPa3HOTr0 TMOBENIECHUS B OBITY M TPYAOBOMU
JEATEIbHOCTH B IIEJIAX COXPaHEHUS CBOETO 3/I0POBbs, OKpYKAroUIeH NPUPOJHOU Cpenbl U
JOCTHXKEHHS €€ yCTOWYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHMYECKOTO ACHCTBUS Ha KUBBIE OPraHU3MbI OMPENEIEHHBIX
OpraHMYEeCKHUX BEIIECTB, MOHUMas cMbIci nokazarens [1J1K;

aHAIM3UPOBATh  11€J1€CO00pa3HOCTh  MPUMEHEHUS  OPraHMYECKUX  BEMIECTB B
MIPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOILLEHUS PUCK-TI0JIb34;



Cc(OPMHPOBAHHOCTh YMEHHIl: OCYIIECTBIIATh LEJECHANPABICHHBIH MOUCK XUMHUYECKOU
uHbOpMallMU B PA3IMYHBIX HWCTOYHUKAX (HayyHas U y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
mMaccoBoi uH(popmanuu, HMHTepHET U JApyrue), KpUTHYECKH aHAIU3UPOBATH XMMUYECKYIO
uHopMaluio, nepepadaTbiBaTh €€ U UCIIOJIb30BATh B COOTBETCTBUU C IOCTaBJICHHON yuyeOHOU
3aja4eil.

11 KJIACC

[IpenMeTHbie pe3ynbTaThl OcBOeHUsT Kypca «OOmas W HeopraHUYecKas XHUMUSD»
OTPaXKaroT:

Cc(OPMHUPOBAHHOCTH MPEJICTABICHUH: O MaTepHaIbHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBIEHUI NMPUPOJbI, O MECT€ W 3HAYEHUH XUMHUU B CHUCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIeYeHNH YCTOWYMBOIO Pa3BUTHUS, B PEIICHUH MPOOJIEM HKOJOTHYECKOM,
SHEPreTUYecKOM U TNHUIIEBOM 0€e30MacHOCTH, B Pa3BUTHM MEIWLMHBI, CO3JaHUM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHUKOB  OSHEpruM, B  OOECIEYEHHWH  paIMOHAIBHOIO
MIPUPOIOTIOIB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UEJIOBEKA, a TAKXKE
HKOJIOTHUECKH 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/10pPOBBIO M IPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XMMHYECKHMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
HOHATHS — XUMUUECKUH 3JIEMEHT, aTOM, AP0 aTOMA, U30TOIIBI, JJIEKTPOHHAsE 000JI0UKa aToMa, S-
, p-, d-aromHBIEe OpOHMTaMU, OCHOBHOE W BO30YXAEHHOE COCTOSHMS aToMa, THOpUAM3AIMS
aTOMHBIX oOpOuTasned, HMOH, MOJEKyJa, BaJE€HTHOCTb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIEHb
OKHUCJICHUS, XHMHYecKas CBs3b (KOBaJE€HTHAas, HWOHHAs, MeTajlInyeckas, BOJOPOIHAs),
KpUCTAJUIMUECKasi pelETKa, XUMHUYEeCKas peaklus, PacTBOP, AJIEKTPOJIUTHI, HEINEKTPOIUTHI,
JJIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAllMM, BOJOPOJHBIM  ITOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH 2(PPEKT XMMUUECKON peaKIiH, CKOPOCTh XUMHUYECKON
peakiuy, XHMHUYECKOE paBHOBECHE, TEOPUM U 3aKOHBI (T€OpUsS DIIEKTPOJIUTHUECKOU
auccouuanuy, nepuoandyeckuil 3akoH JI.M. MenzaeneeBa, 3aKOH COXpaHEHMsI MAacChl BELIECTB,
3aKOH COXpPAaHEHUs U TMPEBpAIllEHUs] SHEPIHMU NPU XMMHUYECKUX pPEaKLHUsAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3bIK XUMHUU,
MHUPOBO33pEHUYECKUE 3HAHUS, JIeKAIlMe B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTHU
XUMHUYECKHUX SIBJICHHUI; COBPEMEHHBIE NPEJICTaBICHHUA O CTPOCHMM BEIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJIIPHOM M HAQJMOJIEKYJSIPHOM YPOBHSX; IPEACTaBIEHUS O MeXaHHU3Max
XUMUYECKUX PEAKLHM, TepPMOAMHAMUYECKUXU KUHETUUECKUX 3aKOHOMEPHOCTSIX X MPOTEKaHUS,
0 XMMUYECKOM PaBHOBECHH, PACTBOpPAX M TUCHEPCHBIX cUCTEMaX; PaKTOJIOTHYECKUE CBEACHUS O
CBOMCTBaX, COCTaBe, MOJIyYeHHUH U O€30MacHOM MCIIOJb30BaHUM Ba)KHEHIINX HEOPraHMYECKUX
BEUIECTB B OBITY U MPAKTUYECKOW JESATENIbHOCTH 4YeJNOBEKa, OOIIMX Hay4HBIX MPUHIUIAX
XUMHYECKOTO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTD YMEHHUI1: BBISBIIATH XapaKTEPHbBIS MIPU3HAKU
MOHSTUH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TOHATHS  MpHU
OMMCAaHNUN HEOPTAHUYECKUX BEILECTB U MX MPEBPALCHHIA;

C(OPMHPOBAHHOCTh YMEHHS UCIIOJIBb30BATh XMMUYECKYI0 CHMBOJIMUKY JUIS COCTABIICHHS
dopMysl BelIeCTB M YypaBHEHUN XHMUYECKUX pEaKUui, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIe Ha3BaHUSI OTJEIHHBIX BEIIECTB;

c(OPMHPOBAHHOCTH YMEHHUS OINIPEENATh BAJICHTHOCTh U CTENIEHb OKHCICHUS XUMHUECKUX
3JIEMEHTOB B COEJIMHEHUSX, BUJ XUMHUYECKOH CBA3M (KOBaJEHTHAas, MOHHAs, MeTaJlJnyecKas,
BOJOPOJHAs ), TUI KPUCTAININYECKON PEIIETKY KOHKPETHOIO BEILIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3UM M TUMA KPUCTAJUIMYECKOH pEIIETKH, OOMEHHBIH M TOHOPHO-aKLENTOPHBIHI
MeXaHHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBSI3H;

c(OPMHPOBAHHOCTh YMEHMM: KJIacCU(UIMPOBATh: HEOPraHWMYECKHE BeIIeCcTBAa IO UX
COCTaBy, XMMHMYECKHE PEaKLUUU IO PAa3IMYHBIM MpPU3HAKAM (YHUCIY U COCTaBy pearupyrouIux
BEIIECTB, TEIUIOBOMY O3(PQEKTy peakuud, HW3MEHEHHIO CTENeHEW OKHCICHHS 3JEMEHTOB,



00paTUMOCTH, YYaCTHIO KaTajau3aTopa W JApPYTHE); CaMOCTOATENbHO BHIOMPATh OCHOBaHUSA W
KpUTEpUU AJIs KJIaCCU(PUKALUU U3yUYaeMbIX BELIECTB U XUMHUUECKHUX PEaKIIHii;

c(OPMHPOBAHHOCTh ~ YMEHHMS PACKpPBIBaTh  CMBICT ~ Nepuoauveckoro  3akonHa  JI.
U. MenneneeBa U JI€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSCHUTENIBHYIO U
NPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHUYECKHX  DJIEMEHTOB  IEpBOro—ueTBEpTOro  nepuonos  Ilepumoamueckoid  cUCTEMBI
.. MenneneeBa, HCNONB3Yys TMOHATUA «IHEPreTUYECKHE YPOBHH», «IHEPreTUYECKHE
HOJYPOBHU», «S-, P-, d-aTOMHbIE OpOUTaIN», «OCHOBHOE M BO30YXKIAEHHOE HSHEPreTHYECKHE
COCTOSTHUSI aTOMa»; OOBSICHITh 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XMMUUYECKUX AJIIEMEHTOB U
UX coeauHeHuM Mo mnepuojam u rpynnam lIlepuogmdeckon cucremst [[. UW. Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh  YMEHHMI: XapaKTepH30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE
CBOICTBa BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPKAATh CYyIIECTBOBAHUE T'€HETUYECKOW CBS3U
MEXly HEOPTaHNYECKMMH BEIIECTBAMHU C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOLINX XUMHUECKHUX
peakuuii;

Cc(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYLIHOCTh: OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MoCpeCTBOM COCTaBJIEHMS JIEKTPOHHOTO OanaHca 3THUX PEaKIHil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIEHHMS MX IOJHBIX M COKpAIIEHHBIX HOHHBIX YpaBHEHUH; peakiuin
TUIPOJNIN3a; PEAKIUil KOMILJIEeKCooOpa3oBaHUs (Ha MpUMEpPe THIPOKCOKOMIUIEKCOB ILIMHKA U
AITIOMUHHS);

c(OPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKUX
peakuuil ¢ Y4Y4€TOM HMX DHEPreTHMUECKHMX XapaKTEPUCTHUK, XapakTep H3MEHEHHsS CKOpPOCTHU
XUMHYECKON peakiMy B 3aBUCUMOCTU OT Pa3iMuYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEIIEeHUs
XMUMHUYECKOTO paBHOBECHS T10]] BIUSHUEM BHEIIHUX Bo3aekcTBuil (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh XUMUYECKUE PEAKIINH, Jie)Kalllie B OCHOBE
NPOMBIIIJICHHOTO TOJYYeHHUsT CEpPHOM KHCJIOTHl, aMMHakKa, OOIIMe HayyHble IPHHLHUIIBI
XUMHUYECKHX MPOU3BOJCTB; I€€CO00Pa3HOCTh NPHUMEHEHUS HEOPraHWYEeCKUX BEIEeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTD BIIAJICHUSI CUCTEMON 3HAHUI O METOJ]aX HAyYHOTO TO3HAHUS SBIICHUN
OpUpoAbl — HaONIOJEHHE, W3MEpPEeHHEe, MOJEIMPOBAHUE, OHKCHEPUMEHT (pealbHbli U
MBICIIEHHBIN), HCMOJIb3yEMbIX B €CTECTBEHHBIX HayKaX, yMEHHs NPUMEHSTh 3TU 3HAHMS MpU
HKCIEPUMEHTAIILHOM HCCIEIOBAaHUM BELIECTB M NS OOBSICHEHUS XHUMHMYECKUX SBICHHA,
UMEIOLINX MECTO B MPUPOJIE, IPAKTUUECKOH IeATEIbHOCTH YEJIOBEKa U B OBCEAHEBHON KU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBIIATH B3aUMOCBS3b XMMUYECKHX 3HAHUN C MOHATUSAMH U
NPEJCTaBICHUSIMH JPYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB i 0Oojee OCO3HaHHOIO
NOHMMAaHHUsI MaTEPUAIILHOTO €IUHCTBA MUPA;

c(OpPMUPOBAHHOCTh YMEHHUS ITPOBOAUTH PACUETHI: C HUCIIOIB30BAHUEM MOHATUH «MaccoBast
JI0JIs1 BELIECTBA B PACTBOPE» M «MOJIApHAsi KOHIIEHTPALMs; MAacChl BEIECTBa WM 00bEMa Tasa
M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK 00BEMY OJTHOTO U3 YUACTBYIOLIUX B peakLUu
BEIIECTB; TEIUIOBOTO 3P QeKTa peakluu; 3HaYeHUs: BOJOPOJHOTO MOKA3aTelsi paCTBOPOB KUCIIOT
W MIENOYeH C WM3BECTHOM CTENMEHBIO JMCCOIMAINK; Macchl (00BEMa, KOJWYECTBA BEIIECTBA)
MIPOJIyKTa PEAKIMH, €CJIM OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJIE PACTBOPA C ONPEACIEHHON
MAacCOBOW J10JIel pacTBOPEHHOTO BEUIECTBA WM JAHO B HW30BITKE (MMEET MPHUMECH); OJIU
BBIXO/Ia MPOJYKTa peakuu; 00bEMHBIX OTHOLLIEHUI ra30B;

c(OPMHPOBAHHOCTh YMEHHUH: CAaMOCTOATENBHO IUIAHHUPOBATH M NPOBOAUTH XMUMHYECKHMA
9KCIIEPUMEHT (TPOBEICHNE peakluii HOHHOTO 0OMEeHa, MOITBEP)K/IEHUE KaueCTBEHHOI0 COCTaBa
HEOPraHWYECKUX BELIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BELIECTB C MOMOIIBI0 MHAUKATOPOB,
U3y4YEeHHUE BIUSHUS Pa3IMYHBIX ()AaKTOPOB Ha CKOPOCTh XHMHUYECKON pEaKIMH, pelIeHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamib» u «HemeTtamib) ¢ coOMoaeHHeM MpaBuil
0e30omacHOTO OOpalieHuss ¢ BEMIeCTBAaMU M J1a0OpaTOpHBIM 00OpyAOBaHHEM, (HOPMYyIHPOBATH



Oocjib HCCICOO0BAHMA,

NpPEACTaBIATh B PAa3NUYHOM (opMe pe3ybTaThl

9KCIICPUMCHTA,

AHAJIU3UPOBATh U OUCHHUBATH UX JOCTOBCPHOCTD,
c(hOpMHUPOBAHHOCTh YMEHMIA: COOTIOATh MPaBHUIIa MOTH30BAHUS XUMHUYECKON MOCYI0N H
1abopaTOpHBIM 000pyAOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMH

10 BBINOJIHEHUIO J1a0OpaTOPHBIX
MOBE/EHUsI B OBITY U TPYyAOBOI

OKpYXKaroleun

pa3BuUTHA, OCO3HABATh OITACHOCTDH

IIPUPOJHOMN

XMUMHUYECKHX OIBITOB, DKOJOTHUECKH IeJIeCO00pPa3HOr0O
ACATCIIBHOCTH B MLCIAX COXpPAaHCHUA CBOCTO 310pPOBbBA,
cpensbl
TOKCHYECKOTO

" NOCTWKEHUS eé
JIEUCTBUSA Ha  JKUBEIE

YCTOWYUBOIO
OpraHU3MBbI

ONpeIeIEHHBIX HEOPTaHUYECKHUX BEILECTB, MOHUMAas cMbIica nokazarens [1/1K;
c(hOPMHUPOBAHHOCTh YMEHHUN: OCYIIECTBIISTH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOU
uHGOpMAIIMU B PA3IMYHBIX HWCTOYHWKAX (HaydyHas U y4uyeOHO-Hay4dHasl JUTEepaTypa, CpelacTBa
MaccoBoit wuHpopmanmu, WHTEpHET W [Apyrue), KPUTHYSCKHA aHAITU3UPOBATH XUMHUYECKYIO
uHpOpMaInIo, epepadaThiBaTh €€ M UCIOIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW yueOHOU

3aadei.

OATHOAIUIbHAA

CucreMa OLIeHKH TOCTHKEHHS IUIAHMPYEMBbIX pe3y/bTaTOB
Texkynui KOHTPOJIb yCIIEBAEMOCTH IPOBOJUTCS TOYPOYHO, IO TEMAM, ITOIYTOIHASIM.
Cucrema OeHKH pe3yJIbTaTOB

dopma IpoMeKyTOUHOM aTTecTallMu: KOHTpoJbHasA padota 3a I, Il monyroaus u rox.
HNHcTpyMeHTApHil 11 OLIEHMBAHUSA Pe3yJIbTATOB!
IPOMEXXYTOUHAs aTTECTalUs IPOBOAUTCS B (hopMe:

-TE€CTOB;

-KOHTPOJIBHBIX paboT;
-CaMOCTOATEIbHBIX padoT;
-IPaKTHYECKUX PadoT;
-TBOpPYECKHX padoT;

-3a4€TOB;

- UTOrOBasi ATTECTALUS:
- TOJIOBbIE OLICHKHU.
Knaccudukanuu Bu0B KOHTPOJIS pe3yIbTaToB 00yUeHUs! XUMUU

1. ITo MecTy B yueOHOM mpolecce

BBoauni AxTyanuzanus [IpenBapuTenbHbI KOHTPOJIb OCYUIECTBIISIFOT JISI
KOHTPOJIb OTIOPHBIX WM | KOHTPOJIb ~ WJIM  OCTaTOYHBIX  3HAHUU MO
OCTaTOYHBIX 3HAHMU MO | IMATHOCTHUKKA TEME HMCXOJHOTO YpOBHSI 3HAHUU U
TeMe YMEHUW  IIKOJBHUKOB, MO3TOMY IMPUMEHSETCS B
Havyajie y4eOHOTro Toja, rnmepej u3yueHueM HOBOTO
paszena WU TEMbI
Tekymmit KonTtponb ycBoeHus | [IpoBoguTcst yuuteneM Ha NPOTSHKEHUH Y4EOHOTO
KOHTPOJIb y4eOHOro marepuajia B | 3aHSTUS C  LEJIbI0O  OTCIEKHMBAHUS  KauecTBa
XOJI€ TO03HABATEJIbHOTO | YCBOCHUSA  XUMHUYECKUX 3HAHUM W YMEHUH,
mporecca PAaCCMOTPEHHBIX Ha YPOKE
Tematnueckmii | UtoroBast mpoBepka 1o | [IpoBoautcst  mocine  M3y4eHHS  KaKOTO-THOO
KOHTPOJIb TEME y4e0HOT0 | KOHTPOJb Y4eOHOro MaTepuaia KpPYMHOTO pasfelna
Marepuaia Kypca, Kak TpaBWJIO, B KOHIIC YETBEPTH,
MOJIYTOJINSI, TPUMECTPA, YIeOHOT0 rojia
Nrtoroserit Bun koHTpoJis | [IpoBoguTcss B (opme HTOroBol KOHTPOJIBHOM
KOHTPOJIb YCBOEHUS y4e0HOro | KOHTPONIb  yueOHOro  Marepuaia 3a  Bech

Marcpuralia 3a BECH

Kypc 00y4eHus

paboThI/KOHTpOIbHOTO TecTa uian B (opme I'MA
Kypc obyuenus win EI'D

1. ITo ¢popme npoBeneHusl.
* lHquBu Ay AJIBHBIN.
* OpoHTANbHBIN (MACCOBBII).




2. ITo cnocoOy opraHuzaiu.

* YCTHBIN.

* [IncbMeHHBIN.

] IpakTyeckuii.

OueHnuBaHmne yCTHOTO OTBETa

NuauBuayanbHbI KOHTPOJIb PE3yIbTaTOB MOXKET NMPOBOJUTHCS Ha YPOKE Kak B Gopme
KpaTkoro ompoca c¢ Mecra ((ppoHTaidbHAas KOHTpoJMpylomas Oecexa), Tak U B BHUJE
00CTOSITENFHOM NMPOBEPKH 3HAHUM M yMEHHH y AOCKH. DTOT BUJ OIpoca (MHIWBHYaJbHBIN)
MOXXHO IIPOBOJUTH Ha OJTalax axkTyaJd3aluyd 3HAHUW, U3y4eHMs HOBOIO Marepuala,
3aKpEIUICHUs] M COBEpPUICHCTBOBAHWS 3HAHWM M IIPOBEPKM YCBOEHUS HOBOIO MaTepHala.
Bonpocsl yuuTens ais KpaTKOro ompoca JOJDKHBI ObITh JIAKOHHYHBI, C(HOPMYJTUPOBaHBI B
MOHSTHBIX YYEHHUKY TEPMHHAX U TpeOoBaTh KpPAaTKOro oTBeTa. {15 5KOHOMUU BPEMEHH MOKHO
UCIIOJIB30BaTh KAPTOYKHU C BOIIPOCAMHU, HA KOTOPHIE€ YUEHHUKHU TOTOBSATCSA OTBETUTD Y JTOCKH.

Bo Bpemst oTBeTa yyamerocs uist JOCTHKEHUS yCTOMYNBOIO BHUMAaHHUs Kjlacca MOJIe3HO
IIPEAYCMOTPETh IOCIEAYIOIIEE 32 OTBETOM DPELECH3UPOBAHUE CO CTOPOHBI APYIMX YYalluxcs,
UCIPaBJIEHUE JTOMYLIEHHBIX OIIMOOK, T0MOJHEHHE.

IIpu nmpoBeneHuu onpoca JOMyCKaeTCs 3a1aBaTh y4alleMyCsl HaBOIAIIME BOIPOCHI AJIs
TOr0, YTOOBI MOMOYb €My Cc(OpMYIHpPOBaTH CBOM MbICIH. MoOryT OBITh M JONOJHUTEIbHBIE
BOIIPOCHI, €CIIM OHM HEOOXOIMMBI JJIsl MPEACTOSIEro U3yuyeHuss HOBOro Marepuana. Bo Bpems
YCTHOIO OTBETAa YYalIerocs YYMTENb MMEET BO3MOXKHOCTh 33JaTh JIOIOJHMTENBHBIA BOIPOC
JUAarHOCTHUYECKOTO XapaKTepa, KOTOPBIM IIOMOXKET BBIABUTH COCTOSHHUE 3HAHUW M YMEHUU
OTBEYAIOLIETO.

[IpoBeneHne yCTHOTO MHIUBUAYATLHOTO KOHTPOJIS TPEOYeT OT YyUUTelNsi COOPaHHOCTH U
BHHUMAaHUS, TaK Kak Heo0xoaumo 3a 5-10 MUHYT BBISIBUTH 3HAHMSI y4alUXcs B KJlacce.

VYautens 0043aH NPOKOMMEHTUPOBATh OTBET YUCHHKA, YKa3aB Ha OIIMOKU M OTMETHB
y/AayHble CTOPOHBI. JI000# OTBET 0JIKeH ObITh 3aMEUEH yUUTelIeM U OOBEKTUBHO MM OIICHEH.
HeoOs3aTenbHO CTaBUTh OTMETKY 3a K&Kl HETOJIHBIA OTBET. EciM yueHHK HEOAHOKPAaTHO
JIOTIOJTHST OTBETHI APYTUX OJHOKJIACCHUKOB, TO MOKHO IOCTaBUTh €My OOIIYI0 OTMETKY 3a
YPOK.

OtmeTka «5»:

- J1aH IOJIHBIY U IIPABUJIBHBIM OTBET HA OCHOBAHUU U3Y4YEHHBIX TCOPUH,

- MaTepHal M3JI0KEH B  ONPEJIEIECHHOM JIOTMYECKOM MOCIeA0BaTEIbHOCTH,
JIUTEPATYPHBIM SI3BIKOM,

- OTBET CaMOCTOSITEIbHBIN

- BO3MOJKHA OJ/IHA HECYIIECTBEHHAs OIIMOKA.

OtMmeTka «4»:

- J1aH IOJIHBIY U IIPABUJIBHBIM OTBET HA OCHOBAHUU U3Y4YCHHBIX TCOPUH,

- Marepual H3JI0KEH B  ONPEACIICHHOW IOCIEI0BAaTEIbHOCTH, - OTBET
CaMOCTOSITEIIbHBIN

- JIOMyIIEeHbI 2-3 HeCylleCTBEHHbIE OMMOKH, UCIIPaBIEHHbIE M0 TPEOOBAHUIO YUUTES,
WM J1aH HETIOJHBIM U HEYETKUH OTBET.

OtmeTka «3»:

- JlaH TIOJIHBIA OTBET, HO IPU 3TOM JOMYIEHAa CYIIECTBEHHAs OIIMOKAa MM OTBET
HEIOJIHBIN, IOCTPOEH HECBA3HO.

OtMmeTka «2»:

- OTBET OOHAPY>KUBACT HEMOHUMAaHNE OCHOBHOT'O CO/IEpP)KaHUs y4eOHOTro MaTepHara,

- JIONIYLIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE YHalIMHCA HE MOXKET UCHPABUTh IPU
HaBOJIUX BOIIPOCAX YUUTEIIA.

®poHTaTbHAs KOHTpoOJIMpYlomasi 0ecefa OOBIYHO JOCTATOYHO KPATKOBPEMEHHA.
Bomnpocsl, kak 1 Bo BCSKOM JIpyroit 6ecese, TpeOyrOT KpaTKOro OTBETa, MOITOMY 32 OJMH TaKOM
OTBET YYEHHUKY CTaBUTh OLIGHKY Henb3s. HyKHO 3apaHee HaMETHTh TEX YYEHUKOB, OTBET
KOTOPBIX BO BpeMsi OeceIbl XOTAT OILICHUTh, U 33J1aBaTh UM LIEJICHAPABICHHO 3aIJTAHUPOBAHHBIE



uist Oecenbl Bompockl. OHAKO HE CenyeT 3a/laBaTh TOJPSA BOMPOCH OJHOMY M TOMY K€
y4ueHuKy. PabGorath gomkeH Bech kiacc. DpoHTanmpHas Oecella MOXET COYeTaThCsl C YCTHBIM
y4eTOM 3HAHUMU, KOTJ]a HECKOJIBKO yUalNXCsl TOTOBITCS K OTBETY Yy MOCKU. CIOKHOCTh paboThI
3aKJTFOYAETCS B TOM, YTOOBI HE YITyCKaTh W3 TOJIA 3PEHHS KJacc, Y4acTBYIOIIUHA B Oecene, u
yYalluxcs, OTBEYAIOUIUX Y JOCKH.

3ayer - 9TO METOJ YCTHOTO KOHTPOJsS, KOI/Ia YYEHUKAM TPEIOCTaBISETCS
BO3MOXXHOCTh 0oOJie€ JUIUTENhHO M OOCTOSTENHHO OTBETUTh Ha Bompoc. OOBIYHO 3auer
Ha3HAYaeTCs BO BHEYPOUHOE BPEMS; KJIacC MPH ITOM pa3ieisaeTcs Ha JBE WU TPHU TPYIIIIHI,
KOTOpbIE MPUXOASAT Ha 3a4eT MO ouepeau B pa3sHoe BpeMs. O NMpOBEIEHMM 3aueTa yUUTelb
COO0IIaeT 3apaHee, YTOOBI ydamuecss MOTJIA K HEMY MOATOTOBUTHCSA. J[JIs1 TIOJITOTOBKH K 3a4eTy
YUYHUTENIb COCTaBIISIET BONPOCHI, a TaK)Xe NPUMEpPHbIE 3a7auld, PEKOMEHAYET JUTeparypy,
MpeBapUTEIILHO TIPOBEPUB, UMEETCS JU OHAa B IIKOJIbHOW OmOmmoreke. CpoKW MpOBEIACHUS
3aueTa JIOJDKHBI ObITh M3BECTHBI 3aMECTUTENIO JUPEKTOpa M0 yueOHO-BOCTIMTATENbHON paboTe,
9TOOBI MOKHO OBIJIO PEryJIMPOBaTh HATPY3KY YUAIIHXCS.

Knaccuueckuii 3auer mnpenycMaTpuBaeT BBISBICHHE YPOBHS 3HAHUM, YMEHUUH U
HABBIKOB y4YaIIUXCS BO BpeMms Oecenbl ydeHuka ¢ yuureneM. OH JaeT TOJHOE W TOYHOE
npecTaBiIeHne 00 YpOBHE 00YUEHHOCTH KaXKJIOTO YYE€HHKA, OJJHAKO OTHMMAeT MHOTO BPEMEHH,
YTO BEJIET K MEPETPYKEHHOCTH KaK YUUTENs, TAK U YUCHUKA.

OnenuBanne NUCbLMEHHOH PadoTHI

[TucemeHHBIE pabOTHI TMOAPA3ACISAIOT Ha TeKylue (MPOBEPOYHBIE) M HTOTOBBIC
(KOHTPOJBHBIC) pabOTHI; IO BPEMEHH OHU MOTYT 3aHUMATh BECh YPOK HIIU €T0 YaCTh.

K meromam mmchMeHHON TPOBEPKH PE3YJIHTATOB OOYUEHHsI OTHOCSATCS MHChMEHHAs
KOHTpOJIbHasg paboTta Ha 45 MuH, poBepouHble padoTel Ha 10-15 MuH (Hampumep, pelieHue
pacyeTHBIX 3a/1a4), MMCbMEHHBIC JIOMAITHUE 3a/JaHMsI, TUCHMEHHBIA Y4YET 3HAHWN OTIEITbHBIX
yYaluxcs Mo KapTouKaMm, XUMUYECKHE TUKTaHThI, 3a/IaHHsI TECTOBOTO TUIIA U T.II.

[ToaroroBka ydamuxcsi K KOHTPOJBHON paboTe dalie BCEero OCYIIECTBIAETCS Ha
obobmaronmx ypokax. O MpoBeNEHWU KOHTPOIBHOM pPAaOOTHl yYaIIUXCS MPEAYNPEKIAIOT
3apaHee, YTOObI OHU MOTJIA MTOATOTOBUTHCH.

Copep:xaHre KOHTPOJBHOM pabOThl OXBATHIBA€T BECh HamOoOJee Ba)KHBIH MaTepua
KOHTPOJIUPYEeMOW TeMbl. B Takoi OOJBIION KOHTPOJIBHON paboTe 3amaHus TOJDKHBI OBITh
eAMHBIMU ISl YYallUXCsl BCEX YPOBHEW pa3BUTH. B KOHTpONbHYIO pabOTy peKOMEHIyeTcs
BKJIFOYATh pa3HOOOpasHple 3a7aHus: O00O0OIIarIIMe BOMPOCH, KAueCTBEHHBIC W PACUYCTHHIC
XUMHUYECKHE 3a/1aud, IIeTOYKH MpeBpallleHHil, TecToBble, rpaduueckue 3amaHus W T.O.
Heo6xoammo ucmonb30BaTh HAaMOOJBINIEE YHCIO BapUAHTOB. TeTpamu st KOHTPOJIBHBIX padoT
SBIISIOTCS JIOKYMEHTOM, KOTOPBI MOMXKET OBITh TPOBEPEH aJMUHUCTpALMCH IIKOIBl H
WHCIIEKTOPOM OT/AeNa 00pa3oBaHMs, IMOATOMY TETPaad IS KOHTPOJBHBIX pPabOT JIOHKHBI
XPaHUTHCS B XUMUYECKOM KaOMHETEe B TeUCHHE YU4EOHOT0 To/a.

[Ipu oneHMBaHWU OTBETA y4YaImIerocsi HEOOXOIWMO YUYUTHIBATH KAYECTBO BBIMOJTHEHUS
paboTHI 1O 3a/IaHUSM.

KouTtpoJsbHasi padoTa OlIEHHBAETCS B 1IETIOM.

OtMmeTka «5»:

*JlaH TIOJIHBIH OTBET HA OCHOBE H3YYCHHBIX TEOPHM, BO3MOXKHAa HECYIIECTBEHHAs
ommnoKa.

OtMmetka «4»:

- JIOyCTMMa HEKOTOpas HEeNOJHOTa OTBEeTa, MOXET ObITh He Oojee JABYyX
HECYIIECTBEHHBIX OIIHOOK.

OtmeTka «3»:

* paboTa BHITIOJTHEHA HEMOJHO (HO HE MEHEee YeM Ha TPETb), UMEIOTCS He 0oJiee OHOM
CYIIECTBEHHOM OIMMOKHU U 2-3 HECYIIEeCTBEHHBIE.

OtMmeTka «2»:

*paboTa BBIMOIHEHA MEHBIIIE YEM Ha TPETh,

*HIMEETCS] HECKOJIBKO CYIIECTBEHHBIX OIIUOOK.



BosmoxHa ciemyromnias cucreMa OLIEHUBaHUS KOHTPOJIBHON paboOThI MO MATHOAIBHOM
CUCTEME:

IIPY BBIMOJIHEHUH yueHUKOM OT 96 110 100% paboThl CTaBUTH OLIEHKY «5»;

oT 76 110 95% paboThI - «4»;

ot 50 mo 75% - «3»;

oT 20 10 50% - «2».

[Ipu oreHKE BBITIOTHEHUS! MUCBMEHHON KOHTPOJIBHOW pabOThl HEOOXOAUMO YUUTHIBATH
TpeOoBaHUs eIMHOTO OpporpapuuecKoro pexuma.

OuenuBaHme TeCTOBBIX padoT

Tectbl, cocTodlMe M3 NSATH BOMPOCOB MOKHO HCIOJNB30BAaTh I0OCIE HW3YYEHUS
Kaxjaoro marepuana (ypoka). Tect uz 10—15 BompocoB McHoib3yercss sl MEepHOAMYECKOrO
koHTpoJis. Tect n3 20—30 BOpocoB HEOOXOAUMO HCTIOIB30BATh JJISi KTOTOBOTO KOHTPOJIA.

[Ipu o1ieHMBaHMU UCTIONB3YETCS CIEAYIOIIas IKaJa:

AJISl TeCTa U3 NATH BOIIPOCOB

* HET OIINOOK — OLIEHKA «5»;

* 0/IHA OIIMOKA - OLIEHKA «4»;

* IB€ OIIMOKU — OIIEHKa «3»;

* TP OIIMOKH — OIIEHKA «2».

Ecnu ouenka BbicTaBnsieTcs B ¢opMme 3adeT/He3ayeT, TO 3a4eT CTaBUTCSA IPH
BeimostHeHNH 70% 3amanmii. Takas QopMa OIEHKH HCHOJB3YeTCs, €CIU TECT COACPKUT
yIpaKHEHHs Ha paclio3HaBaHUE.

Ecnu TecT ouleHnBaeTcs mo niITudaiibHON cucTeMe, TO CTaHAAPTHBIE KPUTEPUU OLIEHOK TaKOBBI:
91-100% - omeHKa «5»;
81-90% - orreHka «4»;

80-70% - omeHKa «3»;

Huxe 70% - orieHka «2».

OueHka yMeHHH pelIaTh pacyeTHbIE 321241

OtMmetka «5»:

* B JIOTMYECKOM PACCYXJIECHUH U PELICHUU HET OLIHOOK,

OtmeTka «4»:

* B JJOTMYECKOM PACCYKJACHUU U PELICHUU HET CYIIECTBEHHBIX OIINOOK,

* IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK

OtMmetka «3»:

* B JIOTUYECKOM PACCYkJICHUU HET CYIIECTBEHHBIX OIINOOK.

* JIOITyCKAETCs CYIIECTBEHHAs OIIMOKAa B MaTEMAaTHUECKUX pacyeTax.

OtmeTka «2»:

* UIMEIOTCSI CYIIECTBEHHBIE OIIMOKH B JIOTMYECKOM PACCYXIECHUH U PELICHUU.

OuneHka 3KCNePpUMEHTAIbHBIX YMeHHM (B mpouecce BbINMOJHEHUS NMPAKTHYECKHX
padoT N0 HHCTPYKLMH)

[IpakTueckue pabOTHI M0 XMMHHU BBIOIHSIOTCS B TETPAASX JUIsl MPAKTHUECKUX PadoT.
[Tpu orleHMBaHUM OTYETA 1O BBHIMOJIHEHUIO NMPAKTUYECKON paboThl 0c000€ BHUMaHUE YAETsIeTCs
KayeCTBY M IMOJHOTE CAMOCTOSATEIbHBIX BBIBOJOB yueHHKa. KolndyecTBO mpakTHuecKux padoT
OTIpeZIeNIEHO B MPOrpaMMe.

B Teuenue yueOHOTO rosa TeTpagy Ui MPaKTUYECKUX paOOT XPAHUTCS B LIKOJIE.

OtMmetka «5»:

*DKCIIEPUMEHT BBITIONHEH MOTHOCTHIO. ClieNaHbl mpaBuiIbHbIC HAOTIOICHHS U BHIBOJIBI,

* JKCIIEPUMEHT OCYUIECTBJIEH MO IUIaHy, C YYE€TOM TEXHHUKH O€30MacHOCTH M IpaBUII
paboTHI ¢ BelIeCTBAaMH U PUOOpamu,

* IIPOSIBJICHBI OPraHU3aMOHHO-TPYI0OBbIE YMEHUS (MOEPKUBAETCS YHCTOTa paboyero
MeCTa, MOPAIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHUBBI).

* Jlonymiens! He 60siee IBYX HECYIIECTBEHHBIX OMMOOK MTPH 0POPMIICHUN PAOOTHI.

OtMmetka «4»:



* paboTa BBHITIONHEHA, CAETAaHbl MPABUIbHBIC HAOMIOJEHUS U BBIBOJBI: AKCIIEPHUMEHT
BBITIOJTHEH HEIOJIHO WJIM HaOIIOJAI0TCS HECYIIECTBEHHBIE OMIMOKK B pa0OTe C BEIIECTBAMH U
npubopamu.

OtMmetka «3»:

* OTBET HEMOJHBIM, paboTa BBHIMOIHEHA MPABWIHLHO HE MEHEEe, YeM HaIOJIOBUHY,
JIOTIyIIeHa CYUIECTBEHHas oOlnOKa (B XO/€ 3KCIepUMEHTa, B OOBSICHEHHWU, B O(QOPMIICHUU
pabotsl, o Th npu paboTe ¢ BemecTBaMu U MpuOOpaMu), KOTOPYIO YUAIIUKCS UCTIPABISET 1O
TpeboBanuto yuurens. Jlomyckaercs opopmieHue paboThl 0€3 3aMCcH YpaBHEHH I peaKITuil.

* DKCIIEPUMEHT MOJHOCTHIO BBINIOJHEH B COOTBETCTBUU C UHCTPYKLUUSIMHU U TIPaBUIaAMHU
TEXHUKH 0€30MacCHOCTH, HO paboTa He 0dOpMIICHA.

OtMmeTka «2»:

*BEImosiHeHO MeHee TTOJIOBUHBI PaOOTHI,

*IOMYIICHBl JIB€ WM OOliee CYIIECTBEHHbIE OIIMOKKM B XOAE OJKCIEPUMEHTa, B
00BsicHeHnH, B ohopmiieHnn padbotsl, o Th npu padote ¢ BemecTBaMu U pudOpamu), KOTOpbIe
yYaluicsi He MOXKET UCITPaBUTb.

OuneHka yMeHuil pelmiaThb IKCIePUMEHTAIbHbIE 321241

I[Ipn omeHke »JTOro yMeHHS CJeAyeT YYHUTHIBaTh HAOMIOAEHUS YUUTENs U
MIPEABSBISIEMBIC YUAIIIUMCS PE3yJIBTATHl BBITIOJIHEHUSI OTTBITOB.

OtMmeTka «5»:

* [Iitan pemeHus 3aa4u COCTaBIICH MTPaBUIIBHO,

* OCYIIECTBJICH MOI00p XUMUYECKUX PEAKTUBOB U 00OPYIOBaHUS,

* SKCTIEPUMEHT BBITIOJHEH MOJIHOCTHIO,

* TAHO TMOJIHOE OOBSICHEHUE U CIeTaHbl BHIBOIBI.

OtmeTka «4»:

- IJIaH PEIICHUs COCTABJIEH NMPABUIIBHO,

- OCYIIECTBJICH IMOJ00P XUMHUYECKUX PEAKTUBOB U 000PYI0BAHUS,

- BKCIIEPUMEHT BBINIOJIHEH MOJIHOCTHIO,

- IOMYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMOOK (B 0OBSICHEHUH M BHIBOIAX ).

OtMmetka «3»:

- TUTaH PENICHHs COCTABJICH MPAaBUILHO

- OCYIIECTBJICH MOI00p XUMUUYECKUX PEAKTUBOB U 000PYIOBaHUS,

- OKCHEpPUMEHT BBINIOJTHEH HE MEHEe, YeM HaroJOBUHY, IOMYyIEHA CYIIEeCTBCHHAS
omrOKa B OOBSICHEHUH U BBIBOJIAX,

- DKCTIEPUMEHT BBITIOJHEH MOJIHOCTHIO, OTYET HE COCTaBIICH

- IOMYIIEHBI HAPYIIIEHUS TEXHUKH 0€30MaCHOCTH, YIKCIIEPUMEHT BBITIONHEH MOJIHOCTHIO,
C/ICJTaHBl HECYIIECTBEHHBIC OITMOKN B OOBSICHEHUH U BBIBOJIAX.

OtMmeTka «2»:

- JIONyIIEHbl 1Be MU Oosee omMOKM (B IUIaHE pEUIeHHs, B MOA0OpEe XMMHYECKUX,
PEaKTUBOB M 000PYI0BaHMsI, B 00BSICHEHUH U BHIBOAAX).

- IOMYIIEHBI HAPYIIEHUSI TEXHUKUA 0€30MaCHOCTH

COJAEPKAHUE OBYYEHUSA
10 KJIACC - 102 YACA
OPI'AHMYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OpraHu4ecKoil Xumuu (8 yacos)

[IpenmMer u 3HaYeHUWE OPraHMYECKON XHMMHH, MPEICTaBICHHE O MHOrooOpa3uu
OPraHUYECKUX COCTUHEHUM.

DJIEeKTPOHHOE CTPOEHHE aToMa YriepoAa: OCHOBHOE U BO30YKIEHHOE COCTOSHHUS.
BanentHble BO3BMOKHOCTH aToMa yriiepoaa. XUMHYECKasi CBSI3b B OPTraHMUYECKUX COCAMHEHUSIX.



Tunel TuOpUAM3aIMKM aTOMHBIX opOMTanel yriaepona. MexaHH3Mbl 00pa3oBaHUsl KOBAJEHTHOU
cBsA3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl epekpbIBaHUS aTOMHBIX OopOuUTalel, o- u
n-cBs3u. OnuHapHasi, JBOMHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBsI3€H B MOJIEKYyJax
opraHudeckux BemiecTs. [lonsTHe 0 cBOOOAHOM paauKaie, Hykieoduie u anexTpodue.

Teopust cTpoeHMs OpraHuyeckux coequHeHuid A.M. byTtiepoBa M COBpEMEHHBIE
MPEJICTaBICHUS O CTPYKTYpe MOJIEKYJ. 3HaU€HUE TEOPUU CTPOCHHUSI OPraHUUYECKUX COEAMHEHUN.
MonekynsipHble M CTPYKTypHble Gopmyibl. CTpyKTypHbIE (OpPMYJIBI Pa3TUYHBIX BHJOB:
pa3BépHyTas, COKpall€HHas, cKeineTHas. M3omepusa. Buuabl wu3oMmepum: CTPYKTypHasd,
NPOCTPaHCTBEHHAs. JEeKTpOoHHBbIE 3((EeKThl B MOJeKyJax OpraHMYecKHX COeIWHEHHH
(MHIYKTUBHBIA U ME30MEPHBIH 3 PeKThI).

[IpencraBnenue o kiaccuUKanuu opraHMyeckux BeuiecTs. [IoHATHE O QyHKIMOHATBHOM
rpynne. I'omonorus. ['omonoruueckue psaael. CuctemaTnueckas HOMEHKIIATypa OpraHU4eCcKHX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUA OTJCIBHBIX MPEICTABUTENICH.

OcobOenHoctn W Kiaccudukanuss  opraHmdeckux  peakuuil.  OKHCIHTENbHO-
BOCCTAHOBUTENbHBIE PEAKIIUY B OPraHUYECKON XUMHUHU.

OKCIIepUMEHTAIbHBIE METO/Ibl U3YYEHHUs BEIIECTB U UX MPEBpAlllEeHUI: 03HAKOMIIEHUE C
o0pa3liaMu OpraHMYEeCKMX BEIIECTB W MaTepUalaMd Ha MX OCHOBE, ONBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BELIECTB IMpH HarpeBaHuu (TUiaBleHHe, OOyriIMBaHHE U  TOPEHHE),
KOHCTPYMPOBAHUE MOJEJIEN MOJIEKYJI OPraHUYECKHUX BEIIECTB.

Yraesoaopoast (35 yacos)

Anxanbl. ['omonoruueckuil psja ankaHoB, oOmast GopMyiia, HOMEHKIATypa U U30Mepusl.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aIKaHOB, SP -TMOPHIM3ALMSA ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. duznyeckue cBOMCTBA alKaHOB.

XUMUYecKHe CBOMCTBA aJKaHOB: PEAKIMH 3aMEIICHUs, U30MEpHU3aliH, 1erHIPUPOBaHus,
LIUKIN3alMy, NHUpOJIM3a, KpeKkuHra, ropenus. [IpeacraBnenne o MexaHuU3Me peakuui
pasivKaIbHOTO 3aMEIICHHUS.

Haxoxxnenue B npupojae. CriocoObl MOTyYeHHs U IPUMEHEHUE aJIKAHOB.

Huxnoankanel. O6mas dhopmyna, HOMEHKIaTypa U u3zoMepuss. OCOOEHHOCTH CTPOEHUS H
XUMHUYECKHX CBOWCTB ManbIX (LUKJIONPOMNAH, IMKIOOyTaH) M OOBIYHBIX (I[MKJIOTICHTaH,
LUKJIOTEKCaH) IMKI0ankaHoB. CriocoObl MONy4YeHNs U TPUMEHEHNE IIUKI0aIKaHOB.

Anxensl. ['oMonoruueckuil psa ajakeHoB, o0mas Gopmynna, HOMEHKIATypa. DIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYNl AIKEHOB, SP>-TMOPHAM3AIMSA aTOMHBIX OpOHTANei
yriaepoaa, 6- 1 m-cBsi3u. CTPYKTypHasi U reoMeTpuyeckasi(luc-Tpanc-) uzomepus. duznyeckue
CBOIWCTBAa aJKEHOB. XHMHYECKHE CBOMCTBA: PEAKUHUH MPHUCOCAWHEHHUS, 3aMEIICHHS B O-
MIOJIO)KEHUE TIPU ABOMHOM CBS3M, NOJUMEpHU3alMM M OKucieHusa. [IpaBuino MapkoBHUKOBa.
KauecTBeHHbIE peakIiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTYYEHHS U TPUMEHEHNE aJTKEHOB.

AnKagueHsbl. Knaccuduxanums aJIKaJINEHOB (conpsikEHHBIE,
U30JIMPOBAaHHbIE, KyMyauposannvie). OCOOCHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XUMHYECKHX
CBOICTB CONPSDKEHHBIX AMEHOB, 1,2- u 1,4-mpucoeaunenue. Ilonmumepuszanusi conpsKEHHBIX
nueHoB. CriocoObl MOy4YeHNs U IPUMEHEHUE aJIKa/IieHOB.

Anxunbl. ['oMonoruyeckuii psaa ankuHOB, oOmas ¢popMmysa, HOMEHKJIATypa U U30Mepusl.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKUHOB, SP-THOpHAM3AINs aTOMHBIX
opOutaneii yrimeponma. DuU3MYECKHE CBOWCTBA aJKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
INPUCOEANHEHNUS, TUMEpPU3allul U TpUMEpHU3alnu, okuciaeHus. KucioTHble cBONCTBA aJIKMHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIE pEaKIMU Ha TPOHHYIO CBs3b. CriocoObl
MIOJIyYEHUS U IPUMEHEHHUE aJIKUHOB.

ApomaThdecKue yriieBoioposl (apensl). ['oMonorndeckuii psii apeHoB, od1ias Gpopmyna,
HOMEHKJIaTypa M U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJIBI OeH30a.
®dusnueckrue CBOWCTBA apeHOB. XMMHYECKHE CBOWCTBA OCH30JIa W €ro TOMOJIOTOB: PEAKIIUU
3aMeIIeHUs] B OCH30JbHOM KOJIbLIE M YTJIEBOJAOPOJHOM DAJUKalle, PEaKIMU MPUCOSAUHEHUS,
OKHCJICHUE TOMOJIOroB OeH3oma. [IpencraBienrne 00 OpUEHTUPYIOIIEM JACHCTBUU 3aMECTHTEIICH
B OCH30JILHOM KOJIbIIE HA NMPUMEPE AJIKWIBHBIX PaJUKajOB, KapOOKCHUIBHOM, THIPOKCUIILHOM,




aMHHO- M HUTPOTPYIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XHMHYECKHUX CBOWCTB CTHpOJA.
[Tonmumepuszanuss  ctupona. CrocoObl  MOJy4eHHS UM NPUMEHEHHE  apOMaTHYECKHX
YTJIIEBOIOPOOB.

[Tpupoansiii ra3. [lomytHeie HedTsaHble ra3pl. Hedts 1 e€ npoucxoxaenue. KameHHslit
yroiib U NPOAYKTHl ero mnepepabotku. CriocoObl mepepaboTKu HEPTH: MEepPeroHKa, KPEKUHT
(TepMHUYECKHA, KaTaJIUTUYECKH), pupopMuHr, nupoius. [Ipoaykrsl nepepaboTku HedpTH, UX
NPUMEHEHHE B IPOMBIIIIIIEHHOCTH U B OBITY.

I'enetnyeckas cBSI3b MEXKAY PA3IMYHBIMU KJIACCAMH YTJIEBOJIOPOIOB.

DJEKTPOHHOE CTPOEHUE TaJOTE€HIPOM3BOJAHBIX YIVIEBOJAOPOJIOB. Peakiuu 3aMenieHUs
rajjoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYIIY, IUAHOTPYIIy, aMuHorpynmny. JlelictBue Ha
TaJIOTEHIIPOMU3BOJHBIE  BOJHOTO M  CHMPTOBOrO  pacTBopa IEnoud. B3aummonelicTtBue
JUTaJOTEHAIIKAHOB C MarHueM U LUHKOM. [IoHsATHE O MEeTalIoOpraHHMYeCKUX COEIUHEHUSX.
Vcrnonb30BaHue TaJlOreHIPOU3BOJHBIX YIJIEBOJOPOJOB B OBITY, TEXHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCIIEPpUMEHTAJIBHBIE METOJbl M3YYEHHUs BEIIECTB M WX NPEBPALICHUN: U3YUYEHHE
¢u3nyecKkux  CBOMCTB  YIVIEBOAOPOJIOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakIuil
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOecrBeunBaHUE OPOMHOM MM MOJHON BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJEICTBHE aleTW/eHa ¢ aMMHauHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHapyXEeHHME YyTiepofa U BOJOPOJAa B OPraHMYECKUX BEIIECTBaX,
MOJly4Ye€HUE ATHJIEHA U M3Y4YEHHE €ro CBOMCTB, O3HakomJieHue ¢ Kosuiekuusmu «Hedtb» u
«Yroiap», ¢ oOpaslamMu I1acTMacc, KaydyyKoOB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYJI
YTJIIEBOIOPOAOB U TaJOTEHIPON3BOAHBIX YITIEBOIOPOIOB.

Kucaopoacoaepxamue oprannyeckne coeaunenus (41 gac)

[IpenensHble ogHOATOMHBIE CcHUPTHl. CTpoeHHE MOJEKysl (Ha NpuMepe MeTaHola U
sTanona). ['omonornueckuii psa, oduas Gopmyiia, H3o0Mepus, HOMEHKIATypa U KIaCCUPUKALIHSL.
dusnyecknue CBOICTBa NPEJENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie cBsI3u Mexay
MOJIEKYJIaMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: pEaKIMM 3aMELIEHUs, JerujpaTaluu,
OKHCJICHHUS, B3aMO/JICICTBIE C OPraHUYECKUMHU U HEOpraHMYecKuMHU Kucioramu. KauectBenHas
peakuusi Ha OJHOATOMHbIE CIUPTHI. JleficTBHE 3TaHOJIAa M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoOblI 1MoJTy4eHHs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcOOEHHOCTH (PU3MYECKHX U XUMHUYECKUX
CBONCTB.

MHoOroaromMHble COUPTHl — STWICHIVIMKOAb W TNIMLEPUH. DPU3NUYECKHME U XHMHUYECKUE
CBOICTBa: peakluu 3aMElIeHUs, B3aUMOJEHCTBHE C OPraHMYeCKUMH M HEOPraHMYECKUMU
KHCJIOTaMU, Kaue€CTBEHHAsl pEaKlMsg Ha MHOTOATOMHBIE clUpThI. [IpencraBienne o MexaHuzMe
peakmii HykieopmibHOTO 3aMenieHus. [leficTBue Ha opranu3Mm denoBeka. CrocoObl MoTydeHus
Y IIPUMEHEHUE MHOIOaTOMHBIX CIIUPTOB.

®enoin. CTpoeHHE MOJIEKYIIbI, B3AUMHOE BJIIMSIHUE THAPOKCOTPYIITHI M O€H30JbHOTO SIapa.
dusnueckue cpoiicTBa (peHona. OCOOEHHOCTH XMMHMYECKHX CBOMCTB ¢eHona. KauecTBeHHbIE
peakimu Ha ¢enosn. TokcnuHOCTh (eHona. CrmocoObl TONyYeHHS W TpUMeHeHue (eHoa.
®denonpopManbaeruaHas CMOIA.

KapOonunbHble CcOeAMHEHHS — albJeruibl M KETOHbl. JIEKTPOHHOE CTPOEHUE
KapOOHWIBHON rpymnmbl. ['oMonornyeckue psAasl aiabAETHAOB U KETOHOB, o0mas ¢dopmyia,
n30MepUs U HOMEHKJIarypa. Du3nueckue CBOMCTBA AJBJIECTUIOB UM KETOHOB. XHWMHYECKHE
CBOMCTBAa QIbJIETUAOB W KETOHOB: peakuuu npucoequHeHns. OKHCIEHUE albJIeruioB,
Ka4eCTBEHHBIC peakiuu Ha anbjaeruipl. CrocoObl MONy4YeHUS U NPUMEHEHHE albJETHIIOB U
KETOHOB.

OHOOCHOBHBIE TpeJieNbHbIE KapOOHOBbIE KUCIOTHL. OCOOEHHOCTH CTPOSHHS MOJIEKYII
KapOOHOBBIX KHUCJHOT. M3oMepus u HOMeHKnarypa. dusmyeckne CBOHCTBa OJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHUCIIOT. BOIOpOIHBIE CBSI3M MEXIYy MOJIEKyJIaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOWMCTBA: KHUCIIOTHBIE CBOICTBa, peakuus STepu]HKaIUN, peakluuu C
y4acTHEM YIJIeBOJOPOIHOrO paaukaiga. OcoOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE




0 TPOU3BOJIHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3upax. MHOrooOpasue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHbIX U apOMaTHYECKUX KapOOHOBBIX KHUCIIOT, JUKapOOHOBBIX
KHCJIOT, THJIPOKCUKApOOHOBBIX KHUCIOT. IIpencTaBuTenu BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBasi, NaJbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JUHONEH08as KUCIOThl. (CrocoObl
MOJYYEHHUs ¥ IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuslie »¢upsl. ['omonoruueckuid psin, obmas Gopmyna, U30MepUs U HOMEHKJIATypa.
®u3nyecKnue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON CpeleE.

Kupsl. Ctpoenue, ¢pusnueckue U XUMHUYECKHUE CBOWCTBA KUPOB: THAPOJIU3 B KUCIONH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKALINX OCTATKU HETIPEIEIbHBIX KUPHBIX
KUCIOT. JKUpbI B IPUPO/IE.

MBpbu1a Kak coii BEICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE eHCTBHE.

OO6mass xapaxkTepuctuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AM- H
nojucaxapuabl). MoHocaxapuabl: TIOK03a, (pyKTo3a, rajakrosa, pubosa, 1e30Kkcupuoosa.
®usnueckue CBOWCTBA W HaxOoxkJAeHWe B mnpupoae. dDorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIIOKO3Bl: PEaKIMU C YYacTHUEM CIUPTOBBIX M aNbACTUAHONW TIpyNN, CIOMPTOBOE U
MOJIOUHOKHUCIOe OpoxeHue. [lpuMeHeHue TIIOKO3bl, €€ 3HAU€HHWE B IHKU3HEAESITEIbHOCTU
opranu3ma. [lucaxapuapl: caxapo3a, MajbTO3a W JIakTo3a. BoccraHaBiuBaromue U
HEBOCCTAaHaBIMBalOLUe Aucaxapuibel. ['maponus nucaxapuaoB. HaxoxxneHwe B mpupone u
npuMmeHeHune. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH U Leiunoio3a. CTpoeHue MakpoOMOJEKYJI
Kpaxmaia, TJHMKOI€Ha W IeJUIrJI03bl. (DU3NYecKHe CBOWCTBA Kpaxmala U LEJUTFOJIO3BI.
XVMMHYECKHE CBOMCTBA Kpaxmalja: THApPOJIM3, KauyeCTBEHHAsl PEeakuus ¢ MOJAOM. XHMHUYECKHE
CBOICTBa 1IEJITIOI03bI: THAPOIIN3, MOTydeHHE 3PUPOB LEeTI003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIIepUMEHTAIbHBIE METO/bl M3YYEHHs BEIIECTB U MX MPEeBPallleHUil: paCTBOPUMOCTD
pa3MuYHBIX CIHMPTOB B BOJE, B3aUMOACUCTBHE 3TAaHOJIA C HATPUEM, OKHCIIEHHE 3THUIIOBOIO
CupTa B ajbJETH] Ha pacKaJI€HHONM METHOW MpPOBOJIOKE, OKHCIEHHE 3TUJIOBOIO CIHpTa
JTUXPOMATOM Kajusi (BO3MOXHO HMCIOJIb30BaHUE BHJICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIMU Ha
anbaerunsl (¢ ruapoxkcunom auammuncepeodpa(l) u ruapoxcunom Meau(Il)), peakius roumepruna
¢ ruapokcuoM Meau(Il), xumuueckue cBOWCTBA pacTBOPa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiicTBHE
pacTBopa ToKo3bl ¢ TuapokcuaoMm meau(ll), B3ammonmelicTBue Kpaxmaia ¢ HOJOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 3aj1au 1o TeMaM «CriupThl ¥ GpeHonb, «KapooHoBbie KUCTOTHI. ClI0KHBIE
aupb».

A3oTcoaeprxkamme opranndeckue coeqnueHus (12 yacon)

AMUHBI — OpraHudeckue NpoOu3BOJAHBIE aMmMmuaka. Kraccuduxamuss aMUHOB:
anupaTHYECKUe U apoMaTUYeCcKHe; EpBUYHbIE, BTOPUYHbIE U TpeTuyHble. CTPOCHUE MOJIEKYII,
obmas Qgopmymna, u3omMepus, HOMEHKIATypa U (PU3MUECKHE CBOMCTBA. XHUMHYECKOE CBOMCTBA
ann(paTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWIMPOBAHUE, B3aUMOJICHCTBHE MEPBUYHBIX
aMUHOB € a30TUCTOMN KucaoTo. Conu aJKniIaMMOHUS.

AHWIMH — NIpEeICTaBUTENb AMUHOB apoMatndeckoro psaa. Ctpoenue anunuHa. B3zaumnoe
BJIMSIHUE TPYI aTOMOB B MoJieKyje aHuiuHa. OCOOEHHOCTH XMMUYECKHUX CBOMCTB aHMWIIMHA.
KavectBenHble peakimu Ha aHWiIMH. CHOCOOBI MOJNy4eHUS W TNPHUMEHEHHe aln(paTHUeCKUuX
amuHOB. [lonydyeHue aHmwIMHA U3 HUTPOOEH3071a.

Amunokuciotel. Homenknatypa u  uzomepusi. OThenbHble  NPEACTABUTENN  O-
AMHHOKHUCIIOT: TJIMUMH, aJaHUH. PU3MUECKHE CBOKWCTBA aMUHOKHUCIIOT. XUMUYECKUE CBOMCTBA
AMHHOKHUCIIOT KakK aM(OTEpHBIX OPraHUYECKUX COEIMHEHMH, peakuus IOJIMKOHACHCAIUH,
oOpa3oBaHNe MENTUAHON CBsi3u. bruonmornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 M TUAPOIU3
NENTUIOB.

benku kak npuponnele nonumepsl. [lepBuuHas, BTOpHYHAs W TpEeTUYHas CTPYKTypa
0enkoB. XUMHUUECKUE CBOWCTBA OEJKOB: T'MIPOJIN3, ACHATypalMs, KadeCTBEHHbIC PEaklUd Ha
OemnKu.

OKCIIepUMEHTAIbHBIE METOJbl HM3YYEHHUs BEUIECTB M MX NPEBPAIICHUI: pACTBOPEHHE
OenKOB B BOJIE, IEHATypalusl OCJIKOB MPU HarpeBaHWU, IIBETHBIC PEaKIMM Ha OENKHU, pelIeHue




HKCIEPUMEHTANBHBIX 33/a4 10 TeMaM «A30TcojepiKalllue OpraHMYECKHUE COCIUHEHHUS» H
«Pacno3HaBaHre OpraHMYECKUX COSAMHEHUI».

Bbicokomonekysipabie coequHeHHs (6 4acoB)

OcCHOBHbIE TOHSATUS XHMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJHMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHAsS MOJeKylsapHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEpU3aIIis U MOJUKOHICHCAIIHSL.

[TomumepHbIE MaTepHaIbl. [Tnactmaccel (oNMATUIIEH, MOJIUIIPOTIUJIEH,
MOJIMBUHUWIXJIOPHI, MOJIUCTUPOIL, MOJINMETUIIMETAaKpUIIar, MOJINKApOOHATHI,
noJMdTUIeHTepedTanar). Y THin3anus 1 nepepaboTka riacTuka.

DnacToMepbl: HaTypajdbHBIM  KaydyK, CHHTETHYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOMOK, HMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAlpOH U JIaBCaH).

[TonuMmepsl crienaibHOTO Ha3HaueHUs (Te(II0OH, KeBap, 3JIEKTPOIPOBOASIINE TOTUMEDSI,
Ouopaznaraemble MOJIUMEPBI).

OKCIIepUMEHTAIbHBIE METO/Ibl U3YYEHHUs BEIIECTB U UX MPEBpAlllEeHUI: 03HAKOMIIEHUE C
o0Opa3llaMu  MPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4dyKOB, pelIeHHE
SKCIIEPUMEHTAJILHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue miacTMace U BOJIOKOH».

PacuérHbie 3a1a4n.

Haxoxnaenue monekynspHOi (OpMyIIbl OPraHU4eCKOro COETUHEHUS 110 MACCOBBIM JIOJISIM
HJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HaXOXKICHHWE MOJIEKYJSPHOH (OpMyJIbl OpPraHMYECKOIro
coeMHEHUsT To Macce (00BEMY) MPOAYKTOB CrOpaHHs, IO KOJHMYECTBY BeIIecTBa (Macce,
00BEMY) MIPOJYKTOB PEAKLIUU W/UITU UCXOHBIX BEIIECTB, YCTAHOBIIEHHE CTPYKTYpHOU (HhOPMYJIBI
OpPraHMYECKOTO BELIECTBA HAa OCHOBE €ro XUMHYECKHX CBONCTB WJIM CIOCOOOB IOJIyYEHUS,
OIIpEZEIIEHUE JI0JIM BBIXOJA IPOIYKTa PEAKIIUU OT TEOPETUUYECKH BO3MOXKHOTO.

MexnpeMEeTHBIE CBSI3H.

Peanuzanus MexXnpeaMeTHBIX CBSI3ed NMPH U3yuyeHHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIIIETCS 4Y€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSITHHA, TaK W
HOHATHH, IPUHATHIX B OTJEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKJIA.

OOmue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SBJIEHUE, HAy4yHBIM (akT, rumoresa, TEOpus,
3aKOH, aHalM3, CHHTE3, Kiaccu(uKaius, HaOIIOJeHHE, M3MEpEHHEe, SKCIIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: marepus, aToOM, OHJIEKTPOH, NPOTOH, HEHTPOH, MOJEKyJa, SHEPreTHYeCKHM
YpOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSHHUE BELeCTBa, (U3NYECKUE BEIUYHHBI,
€MHUILIBI U3MEPEHHUS, CKOPOCTh, JHEPIUs, Macca.

buonorus: xneTka, opraHusm, dKocucTeMa, Onocdepa, MeTadoIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTpo(HBIM THN HHUTaHUS, OpokeHHe, (OTOCUHTE3, IbIXaHHE, OCNKH,
YTJIEBO/IbI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadus: none3Hble HCKOMIAeMBbIE, TOTIIIUBO.

TexHonorus: nuiieBble NPOAYKTbI, OCHOBBI PAallMOHAJIBLHOTO MUTAHUS, MOIOIINE CPEJICTBA,
MaTepHajbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC - 102 YACA
OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuueckne ocHOBbI XuMnu (39 yacoB)

Atom. CocTaB aTOMHBIX siAep. XUMUYECKHI 3eMeHT. M3otonbl. CTpoeHUE 3JIEKTPOHHBIX
000JIOYEK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKHE YPOBHM M TOAYPOBHU. ATOMHBIE
opbutanu. Knaccupukamus XUMHUYECKUX JJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB 10 AaTOMHBIM OpOUTANAM. DJNEKTPOHHBIE KOH(PUIypald aTOMOB 3JIEMEHTOB



MEPBOrO—4eTBEPTOrO TMEPUOIOB B OCHOBHOM U BO30YXIAEHHOM COCTOSIHHH, SJICKTPOHHBIC
KOH(HUTYpayy HOHOB. DIIEKTPOOTPUIIATEITIHHOCTb.

[lepuonnueckuit  3akoH u llepuoguueckas cucTeMa XHMHUYECKHMX  3JIEMEHTOB
.M. Menneneea. CBsizb NEpUOANYECKOr0 3akoHA U Ileproanyeckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB C COBPEMEHHOH TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB
XUMUYECKUX JJIEMEHTOB M 00pa3yeMbIX HMH TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIaM H
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneena.

Xumuyeckasi CBsi3b. BUIIBI XMMHUYECKON CBSI3U: KOBAJICHTHAsl, MOHHAs, METaJUIMYecKasl.
MexaHu3mbl o0pa3oBaHHUs KOBQJIEHTHOM CBSI3U: O0OMEHHBI
U JOHOPHO-aKUENTOPHbIA. OHEpruss W JuiMHA CBs3U. [lOJISIpHOCTH, HANpPaBICHHOCTh U
HACBIIIAEMOCTh KOBaJIEHTHOU cBsi3u. KpaTHbie cBsi3u. BomoponHas cBa3b. MexMoeKyIsipHbIe
B3alUMOJICHUCTBUSL.

BajleHTHOCT, ¥ BaJICHTHBIE BO3MOXKHOCTHM aTOMOB. CBSi3b JJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPHUYECKHUM CTPOCHHEM (Ha TPHUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuosa).

[IpencraBinenne O KOMIUIEKCHBIX coeAuHeHusiX. (CocTaB  KOMIUIEKCHOTO — HOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coequHeHuid. [loHatue o
KOOPAWHAIMOHHOW XUMUH.

BemectBa MOJIEKYJIPHOTO W HEMOJEKYJISPHOTO CTPOEHHUsA. THUIBI KPUCTATUTMYECKUX
peImETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nqucnepcHeix cuctemax. Mcrunnasie pacTBopsl. [Ipencrapienne o KOJIOUIHBIX
pactBopax. CrocoObl BBIpaKEHHsS] KOHIIGHTpPAIMM PAacTBOPOB: MaccoBasi JOJs BEIIECTBA B
pacTBope, MoJspHas ~ KOHIEHTpaunus. HacelllleHHble ¥ = HEHACHIILIEHHBIE  PaCTBOPHI,
pacTBOpUMOCTh. Kprctammoruaparsl.

Knaccudukanus u HOMEHKIATypa HEOPTaHMYECKUX BelIeCTB. TpuBHATIbHBIC Ha3BaHUS
OTAEJIBHBIX MPEICTABUTENIC HEOPTAHUYECKUX BEIIIECTB.

Knaccudukanus XuMU4IeCKIX peakiiuii B HEOPraHUIEeCKOW U OPraHu4eCKO XUMUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHCHHUS W TMPEBPAIICHUS YHEPTHU TPU XUMHUUYECKHUX
peakiusx. TermnoBbie 3QPEeKTh XUMUUYECKUX peakiuid. TepMoXuMudecKue ypaBHEHHsI.

CKopocTh XUMHUYECKON peakiuu, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (akTopoB. ['OMOreHHbIE
U TeTeporeHHble peakuuu. Katanus u kataau3aTropsl.

O6parumple W  HeoOpaThMble  peakiuu. XHUMHYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOTO paBHOBecHs. (DakTophl, BIMSAIONIME HA MOJIOKEHUE XUMHUYECKOTO PaBHOBECHUS:
TEMIlepaTypa, JaBJICHHE W KOHIEHTPAIIMH BEIIECTB, yYACTBYIOIIMX B peakiuu. [IpuHnmm
Jle llarense.

Onektponutuueckas auccormarusa. CuiabHble W cina0bie  dJeKTponuThl.  CTeneHb
nuccormanuu. Cpeaa BOJIHBIX PacTBOPOB: KUCJIOTHAs, HEUTpaibHas, IIeao4Has. BomopoaHblil
noka3zatens (pH) pactBopa. ['unponus coneit. Peakiium nonHoro oomeHa.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE peakuuu. CreneHb oOkuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iporecchl OKHCIEHUS W BOCCTAaHOBJICHHMS. BakHeHIMe OKHUCIHTENH |
BOCCTaHOBUTENH. METO ] 3NIEeKTpOHHOTO Oananca. DIEKTPOIN3 paCTBOPOB U PACILIIABOB BEIIIECTB.

OKCHEpUMEHTAIbHBIC METOJbl HM3YYCHHs BEIIECTB M WX MPEBPAICHUI: pa3I0KEeHNE
MEepOKCUAa BOJOPOJAa B NPHUCYTCTBHM KaTalIM3aTOpPa, MOJEIN KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEaKIMii HOHHOTO OOMEHa, OIpeAelieHHe Cpelbl PacTBOPOB C  IMOMOIIBIO
WHAMKATOPOB, U3yYEHUE BIUSHUS Pa3IMYHbIX (AKTOPOB HAa CKOPOCTh XMMHYECKOW peakluu U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopranuueckasi xumus (54 yaca)

[Tonoxxenue HemeramwioB B llepuoamyeckoid cUCTEME XMMHUYECKHMX  JJIEMEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTPOCHHs WX aTOMOB. Du3nyeckue CBOWCTBA HEMETAJJIOB.
ATIoTponus HeMeTauIoB (Ha MpuMepe KUCIopoa, cepsl, (hocdopa u yriepoaa).

Bomopon. Ilonydyenue, ¢puzmveckne U XUMHUECKHE CBOMCTBA: PEAKIMU C METALIAMU H
HEMeTaJUIaMH, BOCCTAHOBHUTEJIbHbBIE CBOMCTBA. [ Mpuabl. TOTIMBHBIE 3JIEMEHTHI.




I'anorensl. Haxoxnenue B mpupoje, CrocoObl MOTy4deHUs, (GU3NYECKHe U XUMHUYECKHUE
cBoiicTBa. ["asioreHoBOIOPObI. BakHelme KHCIOPOACOIEPKAIINE COCIUHEHUS TaJOreHOB.
JlaGopaTopHble U MPOMBILIUIEHHBIE CTIOCOOBI MOJTYYEHHUS TajJoreHoB. [IpuMeHeHne rajoreHoB u
WX COCMHEHUM.

Kucnopoa, o3on. JlabopaTtopHble M NPOMBINUIEHHBIE CHOCOOBI MOJYyYEHHsS KHCIOPOJa.
dusnyeckue U XUMHYECKHE CBOWCTBA M INpPUMEHEHHE Kuciaopoja u o30Ha. Oxcuabl U
NEPOKCU/IBI.

Cepa. Haxoxnmenue B mpupojie, CIOCOOBI TMONMy4YeHUs, (PU3NYECKHE U XUMUYECKUE
cBoiictBa. CepoBogopon, cynbdunsl. Oxcun cepoi(IV), okeun cepoi(VI). Cepuucras u cepHas
KHCIOTBI M WX conr. OCOOCHHOCTH CBOWMCTB CEpHOM KHUCIOTHL. llpuMmeHeHMe cepel u €€
COCIMHECHUM.

A3zor. Haxoxnenue B MpHUpojAe, CIOCOOBI MONy4YeHHs, (PU3NUYECKHE M XHUMHUYECKUE
cBOMCTBA. AMMUaK, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTbI U UX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHI. [IpriMeHeHue a30Ta U ero coeauHEeHWil. A30THbIE
yA00peHusl.

®dochop. Haxoxnenne B mpupoje, CrocoObl MOMy4eHHS, (DU3UIECKHE B XUMHUYECKHE
cBoiictBa. Pochuasl u ¢ochun. Oxcuabl (ocdopa, dochopHas kuciaora U €€ COJIH.
[Tpumenenue dhochopa u ero coenunennit. DochopHbIe yI0OPECHHS.

VYriaepon, HaxoXxaAeHuWe B mpupoae. AinorponHsle Moaudukanuu. duznueckue U
XUMHYECKHE CBOMCTBA NPOCTHIX BELIECTB, 0oOpa3oBaHHBIX yriaepoaoM. Oxcun yriepona(ll),
OKCHL yraepoaa(1V), YroJabHast KHUCIIOTa 51 eé COJIU. AKTUBHUPOBAHHBIN
yrousib, aacopOuus. @ysiepensl, rpadeH, yriaepoaHble HaHOTPYOKku. [IpumeHeHue mMpocThIX
BEIIECTB, 00Pa30BAHHBIX YIJIEPOAOM, U €T0 COCTUHEHUH.

Kpemuuii. Haxoxzaenue B mpupoje, crocoObl MOdydeHus, (pU3M4YecKre W XUMUYECKUe
cBoiictBa. Okcun kpemuusA(IV), kpeMHHUEBast KUCIIOTA, CUIMKATHL. [IpuMeHeHne KpeMHHs U ero
coequHeHnil. CTEKI10, €ro MoJy4YeHHUe, BUJIbI CTEKIIA.

[Tonoxenue metaymioB B [lepuoandeckoil cucreMe XUMHUYECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOCHUSI PJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mue Gu3nvyeckne CBONCTBA METaJIOB.
[TpumeHneHre MeTaNIOB B ObITY M TexHHKe. CIUIaBbl METAIIIOB.

DNEeKTPOXUMHYECKUH Psii HAMPsOKeHU MeTallioB. O0mue criocoObl TOTyYeHHS] METAIIIOB:
TUAPOMETAIUTYPIHUsl, MUPOMETAIITYPrHUsl, dJIeKTpoMeTaTyprus. [loHsTHE 0 KOPpO3UM METAIIOB.
CrniocoOpl 3a1UThl OT KOPPO3HUHU.

OOmiast xapaktepucTuka MeTtauioB [A-rpynmel Ileproanueckoil CHCTEMBl XMMHYECKUX
anemeHToB. HaTpuil u xanuii: nmonydyeHue, puU3ndeckue U XMMHUECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUN.

Obmas xapaktepuctuka MmetamuioB [[A-rpynmel [lepuoanueckoit cucTteMbl XUMUYECKUX
DJIEMEHTOB. MarHuii W KaiblUW: TMOdy4deHwe, (QU3MYecKue U XHUMHUYECKHe CBOWCTBA,
IIPUMEHEHNE TPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHUSI.

ANIOMHHHI: TIONTyyeHHe, (PU3NYECKHe U XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHUH. AMQoOTepHBIE CBOICTBA OKCHJIa W THUIPOKCHUIA ATFOMUHUSA,
TUAPOKCOKOMILIEKCHI aTFOMUHHUS.

OOmass xapakTepucThka MeTaiioB moOouHbix mnoarpymnm (b-rpymm) Ilepuonnyeckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

duznyueckre ¥ XMMUUYECKHE CBOMCTBA XpoMa U ero coeAnHeHu. OKCUIbI U TUIPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMaThl, UX OKHCIWUTEIHHBIC CBOWCTBA.
ITosrydyeHue u npuMEHEHNE XpoMa.

Ou3nyeckre M XUMHYECKHE CBOWCTBA MapraHila M €ro CoeIuHeHuW. Baxneiume
coenunenus mapranna(ll), mapranua(IV), mapranua(VI) u mapranna(VIIL). [lepmanranat kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

du3nyueckre U XUMUYECKHUE CBOMCTBA Keje3a U ero coequHeHui. OKCUabl, THAPOKCUIBI U
cosmm xkene3a(ll) u xeneza(Ill). [lonydenne u npuMeHeHUE kKeje3a U ero CIIaBOB.



Pu3nYecKre U XMMUYECKUE CBOMCTBA MEAU U €€ coenuHeHui. [lonydyenrue u npuMeHeHue
MeIU U €€ COeTUHECHUH.

[uuk: monydenue, Gpu3ndeckre U XUMUYECKHE CBOMCTBA. AM(OTEpHBIE CBONCTBA OKCHUA
Y THIPOKCHUIA IUHKA, TUAPOKCOKOMIUICKCHI IIMHKA. [[pMeHeHne IMHKA U €Tr0 COeIMHEHUH.

OKCIIepUMEHTAIILHBIC METO/IbI M3YUEHUS BEIIECTB U UX MPEBPAIIEHUN: N3ydeHHEe 00pa3IoB
HEMETaJUIOB, TOpeHUe cepbl, Gocdopa, kene3a, MarHus B KHUCIOPOJE, M3YyUYCHHE KOJUICKIIUU
«MeTaiel ¥ CIUIaBbl», B3aUMOJEHCTBUE LIEIOYHBIX U IIETIOYHO3EMENbHBIX METAJJIOB C BOJOM
(BO3MOHO HCIIOIB30BAHUE BUACOMATEPHAJIOB), B3aUMO/ICHCTBHE IIMHKA H JKeJie3a C pacTBOpaMu
KHUCJIOT U IIEJIOYEH, KaUeCTBEHHbIE PEAKIIMM HAa HEOPraHWYeCKHe aHUOHbBI, KATUOH BOAOPOJA U
KaTHOHBI METAJVIOB, B3aUMOJICHCTBHE THAPOKCHUIOB AIFOMUHUS U IIMHKA C pACTBOPAMHU KHCIIOT U
niesioyeil, pemieHre SKCHepUMEHTAIbHBIX 3adad 1o TeMmam «lamorenb», «Cepa u eé
COeTMHEHUY, «A30T U pochop u ux coenuueHus», «MeTaTbl TIAABHBIX MOATPYI, «MeTamibl
MOOOYHBIX TIOTPYTII.

Xumus 1 Ku3Hb (9 yacoB)

Ponp xumum B o0ecrieueHUr yCTONYMBOTO pa3BUTHUS 4yeloBedecTBa. [IoHATHE O HAYYHBIX
METO/JaX TIO3HAaHWS W METOJOJIOTHH HAyYHOTO HCCieaoBaHus. HayuHble NpUHIUATIBI
OpraHU3aIi XUMHUYECKOTO MPOU3BOACTBA. [IpOMEBINITIEHHBIE CITOCOOBI MOMYyYEHUsT BaKHEHIIINX
BEIECTB (HA MIpUMEpPE MPOU3BOJICTBA aMMHUaKa, CEPHOW KUCIIOTHI, MeTaHoJa). [IpoMbIlIuIeHHBIE
CIOCOOBI TOTYYEHHS] METANIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHHE OKPYXKAlolel cpelbl U
€ro mocyiencTBus. Poib XuMun B 00€CTICUCHUH YHEPTETHUECKOM 0€30MacHOCTH.

Xumusi U 310poBbe 4enoBeka. JlekapcTBeHHble cpenctBa. I[IpaBwiia HMCIOIB30BaHUS
JIEKapCTBEHHBIX MpenapaToB. Pob XUMHUM B pa3BUTHU METUITAHBI.

XuMUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIE 100aBKu. Poib xumun B obecrieueHun
MUTIEBO 0€30TTaCHOCTH.

Kocmernueckne u mapdromepnbsie cpeactBa. beitoBas xummus. [lpaBuma 0Ge3omacHOTO
WCITOJIb30BAHUS MIPENapaToB OBITOBOW XMUMHUH B TIOBCETHEBHOM JKU3HMU.

XuUMUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENLHBIE MaTepHalibl (IIEMEHT, OETOH).

XUMHSI B CEIBCKOM X03siiicTBe. OpraHnuecKue 1 MUHEPAJIbHBIC yI00pECHHS.

CoBpeMeHHbIE KOHCTPYKLMOHHBIE MaTepHalbl, KpPacKH, CTEKJIO0, Kepamuka. Marepuanbl
JUTs DJIeKTpoHuKH. HarnoTexHomoTHH.

PacuérHbie 3a1a4n.

Pacuértel: mMaccel BemiecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOIHMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO W3 BEIIECTB HMMEET MPUMECH, Macchl (00BEéMa,
KOJIMYECTBa BEIIIECTBA) MPOJIyKTa peakiuu,
€CJIM OJTHO W3 BEIIECTB /IaHO B BUJE PACTBOpA C OMPEACIEHHON MAacCOBOM J0JIE PaCTBOPEHHOTO
BEILIECTBA, MACCOBOM JIOJIM M MOJISIPHOM KOHIIEHTpPAllMM BEIIECTBAa B PacTBOpE, JOJU BBIXOJA
MPOIyKTa PEAKIMH OT TEOPETUIECKH BO3MOXKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMeTHbIX CBsI3€H MpU M3YYEHUH OOIIEeH M HEOPraHW4YeCKOW XUMHUH B
11 xmacce ocymiecTBIsSIETCs Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK ¥ MOHATHH, TPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAayuYHbIE MOHSTHS: SBJIEHUE, HAy4YHBIM (hakT, rumoresa, TEOpus,
3aKOH, aHaluu3, CHHTE3, KiIacCu(pUKaMs, TMEePUOJIUIHOCTh, HAONIOIEHUE, HW3MEpEHHE,
SKCHEPUMEHT, MOJIENb, MOJEITUPOBAHHE.

®dusuka: marepus, MUKPOMHUpP, MAKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIbI, PaJMOAKTHUBHOCTh, MOJIEKYJA, SHEPreTHUYEeCKH YpPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHME BEIIEeCTBA, WJCANBHBIA Tra3, (U3NYCCKUE BEIUYHHBI, CIUHUIIBI
MU3MEPEHHUsI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: kneTka, oOpraHm3M, J3KocHcTeMa, Ouochepa, MeTabOIM3M, MaKpo- U
MUKPO3JIEMEHTHI, O€JKH, >KUPBI, YTJIEBOIbI, HYKJICHHOBBIE KHCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.




I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMbI€, TOIUIUBO, PECYPCHI.
TexHosorua: XUMHUYECKasi TPOMBIIUIEHHOCTh, METaJUIyprusi, CTPOUTENIbHbIE MaTepuabl,
CEJIbCKOXO35MCTBEHHOE TMPOM3BOJCTBO, IMHUINEBAas IMPOMBIIUIEHHOCTh, (hapMaleBTHUecKas
MPOMBIIIIEHHOCTD, MIPOU3BOJICTBO KOCMETHUYECKHUX [Ipenaparos, MIPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaT€PHUAJIOB, 3JIEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHHUE

TemaTnueckoe MIaHUpOBaHHE y4eOHOTO mpeaMera «XHUMHUs. YTIyOJIeHHBI ypOBEHb»
COCTaBJIEHO € y4eTOM paboueil mporpaMMbl BOCTIUTAHUS.
BocnurareabHbI mMoTeHHHMAaN Kypca. BocnuTaHne — €ATENBHOCTh IO IEpPENAyYe HOBBIM
MOKOJIEHUSIM ~ OOIIECTBEHHO-UCTOPUYECKOrO  OMbITa, IUIAHOMEPHOE U  IIeJIeHANpaBlIeHHOE
BO3/ICHCTBHE HA CO3HAHUE U MOBECHHE YEJIOBEKa C 1IeI0 (POPMHUPOBAHHUS Y HETO ONpPeeNEHHBIX
YCTaHOBOK, MOHSATUMN, MPUHIMUIIOB, IEHHOCTHBIX OpPUEHTAINi, 00eCcTIeYnBaOLINX YCIOBUS IS
€ro pa3BUTHsI, MOJATOTOBKH K OOIIECTBEHHOM JKU3HU U TPYAY.

Peanuzamus mnenarornyeckuMu pabOOTHUKAMM BOCIUTATENBHOIO IMOTEHIMANAa YpOKa
[IPEANOaraeT caeayomnee:
-ycmanoeneHue 008epumenbHblX OMHOUEHUL MEXIY YUYUTEIEM U €ro yYeHUKaMH,
CHOCOOCTBYIOLIMX IMO3UTUBHOMY BOCHPHUATHIO yYallUMHUCS TpeOOBaHUM M NpOchO yduTesns,
NPUBJICYCHUIO WX BHHUMaHUs K 00cyXkJaeMoil Ha ypoke HHQOpMAIMK, aKTUBU3ALUN
MXII03HABATEIbHON JEATEIBHOCTH;
-nobdyscoenue auyeucmos coOMOIATh HA YPOKE OOIIETIPUHATHIE HOPMBI TMOBEJIEHUS, MpaBuiia
OOIIEHUsI CO CTapIIUMH (YUUTENIIMH) M CBEPCTHUKAMM, MPUHLUIBI Y4eOHON AMCUUIUIMHBI U
CaMOOpraHU3allNY;
-npueneyerue SHUMAHUAYYauuxcs K LIEHHOCTHOMY acCIIeKTy M3y4aeMbIX Ha YpPOKAaXsBJICHWM,
opraHu3zanusi ux paboThl C MOJIy4yaeMOM Ha ypOKe COLHMaIbHO 3HAuYMMON uH(popManuendn —
UHHUIIMUPOBaHUE €€ OOCYXIEHUS, BBICKA3bIBAaHHUS YYAIIMMHUCS CBOETO MHEHMS IO €€ IMOBOJY,
BBIPAaOOTKHM CBOETO K HEW OTHOILIEHUS; OpraHu3alus MNpeIMETHBIX 00pa30BaTENIbHBIX COOBITUI
(mpoBeZieHHe MPEIMETHBIX JeKan) A OOydyarolMXcs C LeJbl0 Pa3BUTHS MO3HABATEIbHON U
TBOPYECKON aKTUBHOCTH, MHUIIMATUBHOCTH B Pa3IUYHBIX cepax MpeIMeTHOM NesTeNbHOCTH,
PACKpBITUSI TBOPYECKMX CIIOCOOHOCTEH oOywaromuxcs ¢ pa3HbIMH 00pa3oBaTeIbHBIMU
NOTPEOHOCTSIMHU U UHIUBUAYaIbHBIMUA BO3MOXKHOCTSIMU;
-ACIOJIb30BAHNE BOCHHUTATENIBHBIX BO3MOXKHOCTEH CO/Ep)KaHUs yueOHOTo IpeaMeTa uepes
demoncmpayuro JE€TIM npumMepo8 OTBETCTBEHHOT0, TIPa)XAAaHCKOTO TIOBEICHMS, IMPOSIBICHUS
4eJIOBEKOIIO0UST U 100pOCepIeYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB JUISl UTCHHMS,
3aJa4 Juisl pelIeHus, IpoOJIeMHBIX CUTyallui 171l 0OCYKIEHHS B KJ1acce;
-IPUMEHEHNE Ha YPOKE UHMEPAKMUBHLIX )OpM pabdombl yUAUIUXCS: WHTEJUIEKTYyalbHBIX HID,
CTUMYJHUPYIOUIMX [M03HABAaTEIbHYI0O MOTHBALUIO JIMIIEMCTOB; TUAAKTHUYECKOrO TeaTpa, TIlie
NOJyYeHHbIE Ha YpOKe 3HaHUs OOBITPHIBAIOTCS B TeaTPajbHBIX IMOCTAHOBKAX; IMCKYCCHIA,
KOTOpBIE JJAIOT YYaIlUMCs BO3MOXKHOCTh IPUOOPECTH OIBIT BeIEHUSI KOHCTPYKTUBHOTO 1Majora;
IpynInoBoi paboTel WM paboTHl B Mapax, KOTOpPbIE ydaT IIKOJIBHUKOB KOMAaHJIHOW paboTe H
B3aUMOJICHCTBHUIO C IPYTHUMU JIETHMU,
-6KII0UEHUE 8 YPOK USPOBLIX Npoyedyp, KOTOPble TIOMOTAl0T MOJIepKaTh MOTUBAIMIO JeTel K
MOJyYEHUIO 3HAHUM, HAJaKMBAHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIIEHMH B Kiacce,
IIOMOTAIOT YCTAaHOBJIEHUIO 100pOXkKenaTeIbHON aTMOC(ephl BO BpEMsl yPOKa;
-opeanuzayus wegcmea MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX YUaIUXCs HaJl MX
HEYCIIEBAOIIMMY OJHOKIACCHUKAMH, MAlOIIEro JIMLIEUCTaM COLMAJIbHO 3HAYMMBIA OIBIT
COTPYJIHUYECTBA U B3aUMHOM MOMOILIY;
-ucnonvzosanue mexuonocuu «llopmgponuoy ¢ 1LeNbIO Pa3BUTUA  CaMOCTOSITEIBHOCTH,
peduiekcuu U CaMOOLIEHKH, TUIAHUPOBAHMS JIESTETbHOCTH, BHJICHHS MPAaBUIBHOTO BEKTOPA JUIS
JATBHEHIIIETO Pa3BUTHS CTIOCOOHOCTEH;
-UHUYUUPOBAHUE U NOOOEPIHCKA UCCIe0068aMeNbCKoll OessmelbHOCmy JIIEUCTOB B paMKax
peaNn3alMM MMM WHAMBUAYAJIBbHBIX M TPYNIOBBIX MCCIEAOBATENBCKUX IPOEKTOB, YTO JACT
yUYaIIUMCSl BO3MOYKHOCTh IPHOOPECTH HABBIK CaMOCTOSTEIBHOTO PELICHHUS TEOPeTHUECKOM



npo0JIeMbl, HaBbIK T€HEPUPOBAHUS M O(OPMIIEHUSI COOCTBEHHBIX HJIEH, HaBBIK YBaKUTEIHHOI'O
OTHOIICHUS K YYyXHUM HAeIM, OPOpMJIEHHBIM B paboTax Jpyrux HccienoBaTesiel, HaBBbIK
nyOJINYHOTO BBICTYIIJICHUS MEpe]] ay JUTOPUEH, apryMEHTHPOBAaHUS M OTCTAUBAHUS CBOEH TOUKU
3peHMUSL.

®opMBbI peau3alii BOCIUTATEJIHLHOI0 KOMIIOHEHTA IIKOJbHOI0 YPOKa:

IIpaBuna kadbunera. Mrposas opma yCcTaHOBKH ITpaBUI KaOWHETA MO3BOJIET JOOUTHCS
JMCLUIUIMHBI HAa YpOKe, MPEKpaIleHus OM03/1aHuil Ha YPOK, MPAaBUIIbHOM OpraHu3aluu pabodyero
mecta. [lpu »s3tomM y oOydaromuxcss QOPMUPYIOTCS HABBIKM  CaMOOOCITY>KHBaHUS,
OTBETCTBEHHOCTH 3a KOMAaH[y-KJIaCC, YBaXXEHUE K OKPY’KAIOLIUM, NPUHATHE COLMAIIBHBIX HOPM
o01iecTBa.

IIpakTHKOOPHEHTHPOBAHHOCTHL. BKiloueHHe B YpOK HMH(GOpMAIMM U3 aKTyalbHOU
noBecTku (BpyueHue HoOeneBckoil mpemMuH, TMOJIUTHYECKHE COOBITHSA, Teorpaduyueckue
OTKPBITUS U T. [.), o0cyxkaenue npodiem u3 nosectkn FOHECKO, B3auMooTHOIIEHUH TOAeH
yepes NpeaIMeTHYI0 cocTapisitolryto. Co3iaHue ycloBus JUIsl IPUMEHEHUS PEeIMETHBIX 3HaHUN
Ha NPaKTUKE, B TOM YHUCJIE U B COLMAJIBHO 3HAYMMBIX JeNax. Takas AEsTeIbHOCTb PAa3BUBAET
CIIOCOOHOCTH MPUOOPETATh 3HAHUSI YePEe3 MPU3MY MX MPAKTHUECKOTO IPUMEHEHUS.

E:xerognasi mko/JbHasi HaAy4YHO-NPaKTH4YecKasi KOH(pepenuus. dopMa opraHuzanuu
HAyYHO-UCCIIEIOBATENIbCKON AESITETbHOCTH 00y4JaromuXcsl ISl YCOBEPUIEHCTBOBAHUS Ipoliecca
oOyuenus u mnpodopueHTanuu. B mporecce AesTEIbHOCTH NMPOUCXOAUT PAa3BUTHE HABBIKOB
HCCIIEIOBATENIbCKOM  paOOThl; HABBHIKOB KOMMYHHKAllMM ¥  CaMOpa3BHUTHA, IMOJIyYE€HHE
MO3UTUBHOTO OIBITa OOLIEHHSI CO B3POCIBIM Ha OCHOBE IpeIMeTa, 3HAKOMCTBO C MPOEKTHBIM
LIUKIIOM.

IledgcTBo (HacTaBHU4YecTBO). Opranusanys medcrBa CHIBHBIX YYCHUKOB B KJIACCe HaJT
Oonee cnabbimu. Takast opma paboTel crocoOCTBYeT (OPMHUPOBAHUIO KOMMYHUKATHBHBIX
HaBBIKOB, OIIbITA COTPYJHUYECTBA U B3aMOIIOMOIIIH.

HNurepakTuBHble (opMbl paboThl ¢ O0y4arONIMMHCS, KOTOpbIe JaloT 00ydaromuMcs
BO3MOXHOCTb MPHOOPECTH OMBIT BeJIEHUS] KOHCTPYKTHUBHOI'O IMAJIOra U yyaT KOMaH/IHOW padoTte
7 B3aMOJICHCTBHIO



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC - 102 HACA

Ne HaunmenoBanue pa3ziennoB U TeEM IPOrpaMMBbI KonunuecTtBo yacoB OnekTpoHHbIe (IIUGPOBLIE)
n/n Bcero|| KonTponbhbie [IpakTuyeckue 00pazoBaTeIbHbIE PECYPCEI
paboThI paboThI
Pasznen 1.Teopernueckue 0CHOBbI OPraHMYeCKON XMMHHU
1.1 |[Ipeamer oprannueckoit xumuu. Teopust CTpoeHUs 8 Poccuiickast ~ oneKTpoHHas — mKona - -
opranndeckux coeaunenuit A. M. Bytnepoa https://resh.edu.m/

Enunas KOJUIEKLIUS uHPOBBIX
00pa30BaTENBHBIX PECYPCOB
http://school-collection.edu.ru

‘I/ITOFO 0 pazzaeny H 8 H

‘Pame.n 2.¥Y1/1eB00poabl

2.1 |[IpenenpHBIE YIIIEBOJOPOIBI — aJTKAHBI, ITUKIOATKAHBI 5 https://resh.edu.ru/
http://school-collection.edu.ru

2.2 |HempenenbHbIC YIIIEBOIOPOIBI: AIKSHBI, ATKATUCHBI, A TKHHBI 14 1 https://resh.edu.ru/
http://school-collection.edu.ru

2.3 ||ApoMaTHuYECKUE yIIeBOJOPOIbI (APEHBI) 8 https://resh.edu.rw/
http://school-collection.edu.ru

2.4 |[IpupomHble HCTOYHHUKH YTJIEBOJIOPOJIOB U UX MepepadboTKa 4 https://resh.edu.ru/
http://school-collection.edu.ru

2.5 |TanoreHmpou3BOAHBIE YIIIEBOJOPOIOB 4 1 https://resh.edu.ru/
http://school-collection.edu.ru

‘I/ITOFO 0 pazzeny “ 35 “

‘Pa3zle.11 3.Kucsopoacoaep:xaimme opraHudecKue coeIMHeHn st

3.1 ||Couptel. ®eHon 11 1 https://resh.edu.ru/
http://school-collection.edu.ru

3.2 |KapOoHWIbHBIE COCTMHEHHNS: albJICT U/l U KCTOHBI. 21 1 https://resh.edu.ru/

Kap6onoBbie kuciotel. CiioxxHbie 3Gupsbl. JKupbl http://school-collection.edu.m

3.3 ||YraeBomsl 9 1 https://resh.edu.ru/
http://school-collection.edu.ru

Hroro no pazaeny “ 41 “



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

No HaumenoBanue pa3zesnoB u TeM MpOrpaMMbl KomnnuectBo yacos OnekTpoHHbIe (UG POBHIE)
n/n Bcero|| KonTponbhbie [IpakTuyeckue 00pazoBaTeIbHbIE PECYPCEI
paboThI paboThI
‘Pasne.n 4.A30Tcoaep:KalMe OpraHuvdecKue coeJuHeHu st
4.1 ||AmuHBI. AMUHOKHCIOTHL. Bemku 12 1 2 https://resh.edu.ru/
http://school-collection.edu.ru
‘I/ITOFO 110 pasjaeiy H 12 H
‘Pasueﬂ S.BbicoKoMOJIEKyIIPHBIE COeAUHEHHS
5.1 || BbICOKOMOJEKYISIpHBIC COSAMHEHUS 6 1 https://resh.edu.ru/
http://school-collection.edu.ru
‘I/ITOPO 110 paseny H 6 H
|OBLLEE KOJIMUECTBO YACOB I10 IIPOTPAMME | 102 || 3 [ 6 [
11 KIIACC - 102 YACA
Ne HaumeHoBaHue pa3aenoB ¥ TeM IPOrpaMMBI ‘ KonnuecTtBo yacos DnexTpoHHBIE (IIUPPOBLIE)
n/n Beero|| KourtposbHbie [IpakTuueckue 06pazoBaTeNbHBIE PeCypCHI
paboThI paboThI
Pazgen 1.Teopernueckne 0CHOBbI XUMHUM
1.1 ||Crpoenue aroma. [lepnonnueckuii 3akoH u [lepuonnueckas 9 Poccuiickas  seKTpoHHas —IIKona - -
cucTeMa XxuMHuueckux 3mementoB [I. M. Menpgeneena https://resh.edu.ru/
Enunas KOJUIEKLIUSA UG POBBIX
00pa30BaTENBHBIX PECYPCOB
http://school-collection.edu.ru
1.2 ||Ctpoenue BemecTBa. MHOrooOpasue BeecTB 11 1 https://resh.edu.ru/
http://school-collection.edu.ru
1.3 |[XuMuueckue peakiuu 19 1 3 https://resh.edu.ru/
http://school-collection.edu.ru
‘I/ITOFO 0 pazzaeny H 39 H

‘Pam

e 2.Heoprannueckass xumus



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/

Ne HaumeHnoBanue pa3aenoB U TeM IPOrpaMMBI KonnuecTBo yacos DneKTpoHHBIE (IIUPPOBLIE)
n/n Bcero|| KonrtponbHbie [IpakTuuecKue 00pazoBaTeIbHbIE PECYPCEI
paboTHI paboThI
2.1 |Hemerammsl 31 1 3 https://resh.edu.ru/
http://school-collection.edu.ru
2.2 |IMeTayLbl 23 1 2 https://resh.edu.ru/
http://school-collection.edu.ru
‘I/ITOFO 10 pasaeny H 54 H |
‘Pasueﬂ 3.XuMHusl H KU3Hb |
3.1 |Meroabl N03HAaHUSA B XUMUU. XUMHUS U )KU3Hb 9 https://resh.edu.ru/
http://school-collection.edu.ru
‘I/ITOFO 10 pa3feny H 9 H |
(OBILIEE KOJIMUECTBO YACOB I10 IIPOT'PAMME | 102 | 4 8 [ |
INOYPOYHOE IIJNTIAHUPOBAHHUE
10 KIIACC - 102 YACA
No Tema ypoka KonnuectBo yacoB Hara DNeKTpOHHBIE U(PPOBHIC
i/ Bcero| Kontponsasle || Ipaktuueckue || A3YICHHA obpasosatesnbHbIe
paboTHI paboTHI peCypCrI
1 |[Ipeamer u 3HaYCHHE OPTAaHUICCKON XUMHH, TIPEICTABICHUE O 1 https://resh.edu.ru/
MHOT000pa3iy OPraHM4eCKUX COSANHEHUI http://school-
collection.edu.ru
2 | DnmeKTpOHHOE CTPOEHUE aToMa yriepoa (OCHOBHOE U 1 https://resh.edu.ru/
BO30YKIEHHOE COCTOSIHUSA ). BajeHTHBIE BO3MOKHOCTH aTOMa http://school-
collection.edu.ru
yraepoaa
3 XUMHYEeCcKas CBA3b B OPrAaHUYECKUX COCTUHEHUAX. MeXaHu3Mbl 1 https://resh.edu.ru/
00pa30BaHKs KOBAJIEHTHOM CBSI3U, CIOCOOBI Pa3phiBa CBA3Eil http://school-
collection.edu.ru



https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

Teopus cTtpoeHus oprannueckux coequHenuii A.M. bytneposa

https://resh.edu.ru/

http://school-
collection.edu.ru

Bunel n3oMepun: CTpyKTypHasl, IPOCTPAHCTBEHHAsL. DJIEKTPOHHBIE
3¢ (}eKThl B MOJIEKYJIaX OPraHUYECKUX COeTMHEHUIN

https://resh.edu.ru/

http://school-
collection.edu.ru

[IpencraBnenue o KIacCUPUKALMKI U CUCTEMaTHUECKast
HoMeHKknatypa (IUPAC) oprannyeckux BeIecTB

https://resh.edu.ru/

http://school-
collection.edu.ru

Knaccudukanus peakiuii B opraHu4ecKON XUMHUH

https://resh.edu.ru/

http://school-
collection.edu.ru

CucreMatuzanus u 0000LIEHUE 3HAHUI IO TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

AJKaHBI: TOMOJIOTHYECKUH psifl, o011ast popmysa, HOMEHKIATypa U
M30MEpHUsl, IEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI

https://resh.edu.ru/

http://school-
collection.edu.ru

10

du3nyecKkue U XMMHUYECKHE CBOMCTBA aIKaHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

11

Haxosxnenue ankanoB B npupoe. CriocoObI MOTy4YeHus 1
MIPUMEHEHUE aJTKAHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

12

[{uknoankansl: oOuias GopMyia, HOMEHKIATypa U U30Mepus,
0COOEHHOCTH CTPOSHHSI U XUMUYECKUX CBOMCTB, CIIOCOOBI
TIOJIyYEHUS U IPUMEHEHHE

https://resh.edu.ru/

http://school-
collection.edu.ru

13

Pemenune pacy€THbIX 3a/1a4 Ha ONIPEAEIEHUE MOJIEKYJIIPHOU
(hOopMyJTBI OPTraHMUYECKOTO BEIMIECTBA TI0O MACCOBBIM JIOJISIM aTOMOB

9JICMCHTOB, BXOJIAIIHUX B €0 COCTAaB. CI/ICTCMaTI/BaI_[I/I}I n O606IJ.[€HI/IC

3HAHUU IO TEME

https://resh.edu.ru/

http://school-
collection.edu.ru



https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

/o

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

14

AJIKEHBI: TOMOJIOTUYECKHH psJl, oOmmas hopmyiia, HOMEHKIATYypa,
ANEKTPOHHOE M MPOCTPAHCTBEHHOE CTpOeHHE MOeKyl. CTpyKTypHas
U LIUC-TPAHC-U30MEPHUS AJTKEHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

15

du3nyecKre U XMMUYECKUe CBOMCTBA alkeHoB. [IpaBuio
MapkoBHHKOBaA

https://resh.edu.ru/

http://school-
collection.edu.ru

16

CriocoObI 1osTyueHHsI 1 IPUMEHEHUE aJIKEHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

17

[TpakTiueckas padora Ne 1 o reme "llonyuenue stunena u
U3Yy4YEHUE €ro CBOMCTB"

https://resh.edu.ru/

http://school-
collection.edu.ru

18

Pemienue pacu€THbIX 3a71a4 Ha ONPeIeNIEHUE MOJIEKYJISIPHOM
(bOopMyJTbI OPTraHMYECKOTO BEIIECTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

19

AJKagueHbl: CONPSKEHHbBIE, U30JUPOBAHHBIE, KyMYJIUPOBAaHHBIE.
OCOOEHHOCTH 3JEKTPOHHOTO CTPOCHHUS

https://resh.edu.ru/

http://school-
collection.edu.ru

20

XHUMHUYecKre CBOMCTBa COprI)KéHHBIX JUCHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

21

CnocoObl MOJIY4YCHHA U MPUMCHCHUC AJIKAANCHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

22

AJKHWHBI: TOMOJIOTUYECKHUH psifl, o01ast hopmysia, HOMEHKIIATypa,
AJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ, (pr3uvecKue
CBOHCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

23

XHUMHAYECKHE CBOMCTBA aJIKUHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

24

”Ka‘-IeCTBeHHBIe peaKuuH Ha TPOUHYIO CBSI3b

” https://resh.edu.ru/
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/o

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

http://school-
collection.edu.ru

25

CnocoObl MOJIYy4YCHHA U IPUMCHCHUC AJIKUHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

26

Pemenne 3ama4: pac4€Tsl 10 ypaBHEHHUIO XUMUYECKOW pEaKIIUU

https://resh.edu.ru/

http://school-
collection.edu.ru

27

CucreMmatusanus 1 0000IIIEHNE 3HAHUH 110 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

28

ApeHBI: TOMOJIOTHYECKUH psiJl, 0011ast popmyia, HOMEHKIATYpa.
DJIEKTPOHHOE M MTPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJT OCH30J1a U
TOJIyOJa, MX (PU3UYECKUE CBOMCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

29

XHWMHUYECKHE CBOMCTBA APEHOB: PEAKLIUK 3aMELICHUS

https://resh.edu.ru/

http://school-
collection.edu.ru

30

XUMUYECKUE CBONCTBA apCHOB: PEAKIMH TPUCOCTUHCHUS,
OKHCJIEHHE TOMOJIOTOB O€H30I1a

https://resh.edu.ru/

http://school-
collection.edu.ru

31

OCOoOEHHOCTH XUMHUYECKUX CBOIMCTB CTHpOIIA

https://resh.edu.ru/

http://school-
collection.edu.ru

32

Pemrenune pacu€THpIX 33724 Ha ONpEICIICHUE MOJICKYISIPHOU
(OpMYJIBI OPraHUYECKOTO BEIIECTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

33

CrniocoOblI 1oNTyyeHHs U MPUMEHEHUE apEHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

34

I'ereTmueckas cBSI3b MCXKY pa3siInYHbIMU KJIaCCaMH YITIEBOOOPOJ0B

https://resh.edu.ru/
http://school-
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Tema ypoka

KommgecTBo gacos

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara

U3y4YeHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

[ collection.cdu.ru

Pacuérel mo ypaBHEHUsIM XUMUYECKUX peakuuid. CucremMaTu3anus u
000011IeHE 3HAHUH T10 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

36

[Tpuponnsiii ra3. [lonmyTHble HEQTAHBIE ra3bl

https://resh.edu.ru/

http://school-
collection.edu.ru

37

KameHHbI#1 yroib ¥ IPOYKTHI €ro nepepadoTKu

https://resh.edu.ru/

http://school-
collection.edu.ru

38

Hed1s 1 cioco6sl e€ nepepabotku HedTH. [IpuMeHeHne TPOTyKTOB
nepepaboTku HehTH

https://resh.edu.ru/

http://school-
collection.edu.ru

39

I'eneTmyeckas cBA3b MCKAY pa3JIMYHbIMU KJIaCCaMH YITIEBOAOPOA0B

https://resh.edu.ru/

http://school-
collection.edu.ru

40

["anoreHonpoOn3BOIHBIC YIIICBOAOPOIOB: IICKTPOHHOE CTPOCHUE,
peaKIMy 3aMEeIeHHsI raJloreHa

https://resh.edu.ru/

http://school-
collection.edu.ru

41

JleiicTBrE 1IEeT04Ei HA TaJIOTeHNPOU3BOAHbIE. B3anmoeiicTBue
JOUTAJIOTCHAJIKAHOB C MAarHuEM U IMHKOM

https://resh.edu.ru/

http://school-
collection.edu.ru

42

CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 pa3aeny
«YTIIEeBOAOPOABD)

https://resh.edu.ru/

http://school-
collection.edu.ru

|KOHTp0J'II>Ha$I pabota mo Teme "YraeBogopoas"

44

[TpenenpHBIE OJTHOATOMHBIE CITUPTHI: TOMOJIOTUYECKHUI P, 00IIast
dbopMyIa, CTpOCHHE MOJICKYJ, U30MEPHsI, HOMEHKIATYPA,
knaccudukanus, Gu3ndecKkue CBOMCTBa

https://resh.edu.ru/

http://school-
collection.edu.ru

45

XHUMHUJecKre CBOMCTBa MNpCACIbHBIX OJJHOATOMHBIX CIIMPTOB

https://resh.edu.ru/
http://school-
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Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

[ collection.cdu.ru

CnocoObl MOJIYYCHHA U MPUMCHCHUC OAHOATOMHBIX CITMPTOB

https://resh.edu.ru/

http://school-
collection.edu.ru

47

[IpocTeie 3¢upbl: HOMEHKIIATypa U U30MEPUs, 0COOCHHOCTH
(bU3NUECKUX U XUMHUYECKUX CBOICTB

https://resh.edu.ru/

http://school-
collection.edu.ru

48

MHOroaToMHbI€ CIIUPTHL: STWICHITIMKO/Ib U ITTULIEPUH, X
¢duznyecKkue 1 XuMUYeCKre CBOMCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

49

CnocoOb1 MOJIYy4YCHHA U MPUMCHCHUC MHOI'OAaTOMHBIX CIIMPTOB

https://resh.edu.ru/

http://school-
collection.edu.ru

50

deHoI: CTpOeHHEe MOJIEKYJIbI, (U3HYecKre CBOiCcTBA. TOKCHYHOCTD
denomna

https://resh.edu.ru/

http://school-
collection.edu.ru

51

XuUMHUYeCcKue CBOMCTBA (heHoIIa

https://resh.edu.ru/

http://school-
collection.edu.ru

52

Crioco0bl IoJTy4eHHs ¥ IpUMEeHEHHE eHoIa

https://resh.edu.ru/

http://school-
collection.edu.ru

53

[TpakTuueckas pabota Ne 2. PemeHne sKkCriepuMeHTaIbHbIX 33a4 110

Teme «CupThl U (HEHOIIBI

https://resh.edu.ru/

http://school-
collection.edu.ru

54

Cucrematusanus 1 0000IIEHNE 3HAHNI 10 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

55

AJBJETHIBI M KETOHBI: JISKTPOHHOE CTPOCHUE KapOOHMIIBHON
TPYIIITBL, TOMOJIOTHYECKHUE PSIbI, 00mIast popMyiia, n3oMepus u
HOMEHKJIaTypa

https://resh.edu.ru/

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

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

56

AnbAerubl ¥ KeTOHbI: (U3NYECKHe CBONCTBA; PEaKINH
IIPUCOEIUHEHUS

https://resh.edu.ru/

http://school-
collection.edu.ru

57

Peakuuy OKHCICHUS U KaY€CTBEHHEIE peaknuuu aJibACTUA0B U
KETOHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

58

CriocoOBbI TTOTy9eHUs AJTbJICTHIOB M KETOHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

59

OI[HOOCHOBHBIG npCacC/IbHBIC Kap6OHOBBIe KHCJIOTHI, 0COOEHHOCTHU
CTPOCHUSA UX MOJICKYJI

https://resh.edu.ru/

http://school-
collection.edu.ru

60

W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KUCIIOT, UX (PU3NIECKUE
CBOKCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

61

XUMHUYECKHE CBOMCTBA MPEACIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT

https://resh.edu.ru/

http://school-
collection.edu.ru

62

OcobeHHOCTH CBOMCTB MypaBbUHON KUCIOTH. MHOTOOOpasue
KapOOHOBBIX KUCIIOT

https://resh.edu.ru/

http://school-
collection.edu.ru

63

Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U ApOMATUYECKUX
KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeny BHICIINX KAPOOHOBBIX KUCIOT

https://resh.edu.ru/

http://school-
collection.edu.ru

64

[TonsiTre 0 MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT

https://resh.edu.ru/

http://school-
collection.edu.ru

65

CnocoObl MOJIYyYCHHA U MPUMCHCHUC Kap6OHOBBIX KHUCJIOT

https://resh.edu.ru/

http://school-
collection.edu.ru

66

”CJ‘IO)KHI)IC 3¢upbl: TOMOJIOTUYECKUH pafl, 061as Gopmyia, I/ISOMepI/IHH

” https://resh.edu.ru/
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/o

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

¥ HOMEHKJIaTypa

http://school-
collection.edu.ru

67

du3nyeckue U XUMHUUYECKHE CBOMCTBA B(I)I/IPOB

https://resh.edu.ru/

http://school-
collection.edu.ru

68

Pemenne pacu€THbIX 3a7a4: 10 YPABHEHUIO XUMHUUYECKOW PEAKIIMH,
Ha OonpeziesIieHUe MOJIEKYIISIPHOU (hOPMYJIbl OPraHNYECKOTO BEIECTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

69

ITpakTuueckas padota Ne 3. PemieHne sKkcCriepuMeHTalbHbIX 337a4 110
teme "KapOoHoBbie kucnoThl. CnoxHbIE 23GUpH"

https://resh.edu.ru/

http://school-
collection.edu.ru

70

Kupsl: ctpoenue, pusnueckre 1 XMMHUYECKHUE CBOMCTBA (THIPOIIU3)

https://resh.edu.ru/

http://school-
collection.edu.ru

71

Oco6eHHOCTH CBOMCTB JKUPOB, COIEPIKAIINX OCTATKU HETIPEIeIbHbIX
JKAPHBIX KUCIIOT. JKHpBI B IPUPOLE

https://resh.edu.ru/

http://school-
collection.edu.ru

72

MBIHa KaK COJIN BBICIIINX Kap60HOBBIX KHCJIOT, UX MOIOIICC
nericteue. [lonsitre o cuHTeTHYECKUX MOOIHMX cpeactBax (CMC)

https://resh.edu.ru/

http://school-
collection.edu.ru

73

['eneTrdeckas CBSI3b yIII€BOJOPOAOB M KUCIOPOICOAEPKALTAX
OpraHUYECKUX BEIECTB

https://resh.edu.ru/

http://school-
collection.edu.ru

74

PacuéTel 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN

https://resh.edu.ru/

http://school-
collection.edu.ru

75

CucreMmatnsanus 1 00001IeHHE 3HAHUI 10 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

76

OO1as xapakTepucTUKa YIIIEBOA0OB U Kiaccu(PUKAIUS YTIIEBOIOB
(MOHO-, TU- ¥ TIOJIMCAXaPH/IbI)

https://resh.edu.ru/

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

Tema ypoka

KommgecTBo gacos

Bcero

Kontposnbnbie
paboTHI

IIpakTnueckue
paboTsl

ara
U3Yy4YECHUs

DeKTpOoHHBIC IU(POBBIC
o0Opa3oBaTeNbHbIC

pecypcbl

77

Mounocaxapuabl: pu3NYecKue CBOMCTBA U HAX0XKJIEHUE B TIPUPOJIE

https://resh.edu.ru/

http://school-
collection.edu.ru

78

[IpuMeHeHue TIII0K03bl, €€ 3HaUYEHUE B KU3ZHEIEATEIbHOCTU
opraiusma

https://resh.edu.ru/

http://school-
collection.edu.ru

79

Jlncaxapupl: caxapo3a, MaJIbTO3a U JakTo3a. Haxoxaenue B
MPUPOJIe U IPUMEHEHUE IUCaXapUIIOB

https://resh.edu.ru/

http://school-
collection.edu.ru

80

Honncaxappmm: CTPOCHUC MAKPOMOIJICKYII, (1)I/I3I/ILICCKI/IC n
XUMHUYCCKUEC CBOfICTBa, MMPUMCHCHUC

https://resh.edu.ru/

http://school-
collection.edu.ru

81

ITonsiTe 00 NCKYCCTBEHHBIX BOJIOKHAX

https://resh.edu.ru/

http://school-
collection.edu.ru

82

Pemenue pacdeTHBIX 3a71a4 HAa OMPEICIICHUE JTOJIA BBIX0/1a TTPOTyKTa
peaKIK OT TEOPETUUYECKH BO3MOKHOTO

https://resh.edu.ru/

http://school-
collection.edu.ru

&3

CucremaTtu3anys 1 0000IIeHIe 3HaHUH 110 pa3ieny

https://resh.edu.ru/

http://school-
collection.edu.ru

84

KonTponbhas padota no teme "Kuciopoiconepxamie
OpPraHUYeCKHUE COeAUHEHUS"

&5

AMUHBI: KTaccu(UKaIms, CTPOSHUE MOJIEKYJ, o01as hopmya,
U30MEpHsi, HOMEHKJIATypa ¥ (PU3HYECKUE CBOUCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

86

XUMHUYECKHE CBOMCTBA au(aTUIEeCKIX aMHHOB

https://resh.edu.ru/

http://school-
collection.edu.ru

87

AHNUIINH: CTPOCHUC aHUJIMHA, 0COOCHHOCTH XUMHUYECKHUX CBOUCTB
AdHUJINHA

https://resh.edu.ru/

http://school-
collection.edu.ru
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No Tema ypoka KonnuectBo yacoB Hara DNEeKTpOHHBIC UPPOBBIC
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue || A3YICHIA obpasosatesbHbIe
paboTHI paboTEI PECYPCHI
88 ||CriocoOsl mostydyeHus U NpuMeHeHue anndaTndeckux aMuHOB 1 https://resh.edu.ru/
http://school-
collection.edu.ru
89 ||AMMHOKMCIIOTBI: HOMEHKJIATypa U u3oMepus, puznueckue cBoiictea. | 1 https://resh.edu.ru/
OtenbHbBIC PEICTABUTEIHN 0-aMHUHOKHCIIOT http://school-
collection.edu.ru
90 | XuMuyecKkre CBOMCTBA AMHHOKHUCIIOT, HX OMOJIOTHYECKOE 3HAUCHHUE 1 https://resh.edu.ru/
aMUHOKHCIO0T. CHHTE3 U THIPOJIN3 IENTHI0B http://school-
collection.edu.ru
91 |[benku Kak MPUPOJHBIE MOJIUMEPBI; CTPYKTYPhI OEIIKOB 1 https://resh.edu.ru/
http://school-
collection.edu.ru
92 | XuMunueckue cBOHCTBa OEIKOB 1 https://resh.edu.ru/
http://school-
collection.edu.ru
93 ||A3oTCcoaepIKallKe reTepOUUKINYECKUX coenuHenusaXx. Hyknennosobie || 1 https://resh.edu.ru/
KHUCJIOTBI: COCTaB, CTPOCHHE U OMOJIOTHYECKask POJIb http://school-
collection.edu.ru
94 |[Ipaktuueckas padora Ne 4. Pemenune skcnepuMeHTAIBHBIX 331a4 1o || 1 1 https://resh.edu.ru/
TeMe «A30TcofiepIKallie OPraHMIeCcKHe COeTUHEHNS http:/school-
collection.edu.ru
95 |[IIpakTuueckas padota Ne 5. Pemenue skciepuMeHTaIbHBIX 3a1a49 110 || 1 1 https://resh.edu.ru/
TeMe «Pacrio3HaBaHue OpraHu4eCKUX COCIUHEHUID) http://school-
collection.edu.ru
96 |KoutponbHas paboTa no Teme "A30TcoaepsKaiife opraHn4ecKie 1 1
coeuHeHus"
97 ||(OcHOBHBIE NOHATHSA XUMHUH BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN 1 1 https://resh.edu.ru/
METO/Ibl UX CUHTE3a —IIOJIMMEPHU3aLUs U MOJIUKOHIEH AU http://school-
collection.edu.ru
98 |[lnmactMaccsl. YTunusaunus u nepepaboTKa IIacTUKa 1 https://resh.edu.ru/

http://school-
collection.edu.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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http://school-collection.edu.ru/

No Tema ypoka KonnuectBo yacoB ‘ Hara DNEeKTpOHHBIC UPPOBBIC
n/n Bceero|| Kontponbnsie || [Ipaktuyeckue || A3YICHIA obpazoBatelbHbIe
paboTHI paboTEI pecypebt
99 | DmacToMepsl: HaTypalbHBI CHHTETUYECKUE KaydyKu. Pesnna 1 https://resh.edu.ru/
http://school-
collection.edu.ru
100 |Bonokxna: HaTypanbHbIE, HCKYCCTBEHHBIE, CHHTETUUECKHE. 1 https://resh.edu.ru/
[Tommeps! ciennabHOTO Ha3HAYCHUS http://school-
collection.edu.ru
101 ([IpakTuueckas padora Ne 6. Pemienue skcnepuMeHTalIbHbIX 3a1a4 1o || 1 1 https://resh.edu.ru/
TeMe «Pacro3HaBaHKe TUIACTMACC U BOJIOKOH)» http://school-
collection.edu.ru
102 |{O60061meHre 1 cucTeMaTH3alys U3y4eHHOT0 MaTepuasa 1mo TeMe 1 https://resh.edu.ru/
"BbICOKOMOJICKYJISIPHBIC COSTUHCHUS" http://school-
collection.edu.ru
|OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 102 || 3 [ 6 [
11 KJTACC - 102 HACA
Ne Tema ypoxka | KomnuuectBo yacos ‘ Hara OneKTpOoHHbIC ITH(PPOBLIE
n/m Beero| Konrponsusie || [paktuueckue || H3Y4eHHA 00pazoBaTenbHBIE PECYpCHI
paboThI paboTe

1 AtoMm. CocTaB aTOMHBIX sfiep. XUMUYECKUN eMeHT. M30Tombl

https://resh.edu.ru/

http://school-
collection.edu.ru

2 CTpOGHI/Ie OJICKTPOHHBIX 00oIoueK aTOMOB, KBAHTOBBIC 4YHCJIa

https://resh.edu.ru/

http://school-
collection.edu.ru

3 |Knaccudukarus XUMHYECKUX DJIEMEHTOB (s-, p-, d-, f-271eMeHThI)

https://resh.edu.ru/

http://school-
collection.edu.ru

4 |[PactipenesieHue IEKTPOHOB 110 ATOMHBIM OpOHUTAIISIM

https://resh.edu.ru/

http://school-
collection.edu.ru

5 ||[9nexTpoHHBIE KOH(PUTYPALMU AaTOMOB 3JIEMEHTOB B OCHOBHOM U

https://resh.edu.ru/
http://school-
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http://school-collection.edu.ru/
https://resh.edu.ru/
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Tema ypoka

KommuecTBo yacoB

Bcero

KonTposnbHbie

paboThl

[IpaxTrueckue
paboThI

Hara
A3y4YeHUS

OneKTpOHHEIC I(PPOBEIC
o0Opa3oBaTesbHbIE PECYPChI

||BOS6y>KI[éHHOM COCTOSAHHUH

H collection.edu.ru

3HCKTpOHHLIC KOH(bI/II‘ ypaluu HOHOB. 3J'ICKTpOOTpI/II_[aTCJ'ILHOCTB

https://resh.edu.ru/

http://school-
collection.edu.ru

[Iepnonnueckuit 3akoH u [lepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, CBSI3b ¢ COBPEMEHHOMN TEOPUEH CTPOECHUS aTOMOB

https://resh.edu.ru/

http://school-
collection.edu.ru

3aKOHOMepHOCTI/I M3MEHEHMS CBOMCTB XMMHUUECKHUX PJIEMEHTOB U
O6pa3y€MI>IX HMHU IPOCTBIX U CJIOKHBIX BCUICCTB IO I'pyIinaM 1 nepuojjam

https://resh.edu.ru/

http://school-
collection.edu.ru

Cucrematuzanus U 0000IEHUE 3HAHUM 10 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

10

Buapl xumudeckoit cBs3u. MexaHn3Mbl 00pa3oBaHusl KOBAJICHTHOM CBSI3H.
Bonopoanas cBa3p. MexMOIIEKYIIIpHbIE B3aUMOICHCTBUS

https://resh.edu.ru/

http://school-
collection.edu.ru

11

BasieHTHOCTB 1 BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX T€OMETPUYECKUM CTPOCHHEM

https://resh.edu.ru/

http://school-
collection.edu.ru

12

Hpe}ICTaBHeHI/If{ O KOMIIICKCHBIX COCAMHCHUAX: COCTAaB 1 HOMCHKJIaTypa

https://resh.edu.ru/

http://school-
collection.edu.ru

13

BCIJ_ICCTBa MOJICKYJISIPHOI'O U HEMOJICKYJIIPHOI'O CTPOCHMUA. Tunel
KPUCTATINIMYCCKUX PCIICTOK U CBOMCTBA BCIICCTB

https://resh.edu.ru/

http://school-
collection.edu.ru

14

[TonsTre o nucnepcHbIX cuctemax. IlpencraBiennue o KOJUIOUIHBIX
pacTBOpax

https://resh.edu.ru/

http://school-
collection.edu.ru

15

VcTrHHBIE pacTBOPHI: HACHIIIEHHBIE U HEHACHIIIEHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

https://resh.edu.ru/

http://school-
collection.edu.ru

||CHOCO6BI BBIPAKCHUS KOHLUEHTPALMU PaCTBOPOB

H https://resh.edu.ru/
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/i

Tema ypoka

KommuecTBo yacoB

Bcero

KonTposnbHbie
paboThl

[IpaxTrueckue
paboThI

Hara
A3y4YeHUS

OneKTpOHHEIC I(PPOBEIC
o0Opa3oBaTesbHbIE PECYPChI

http://school-
collection.edu.ru

17

Pemrenue 3aga4d ¢ UCIIOIB30BaHUEM MOHSATHI «MaccoBas JOJIS
pPacTBOPEHHOTO BELIECTBAY, «MOJISIPHAS KOHIICHTPAIUS

https://resh.edu.ru/

http://school-
collection.edu.ru

18

KJ'IaCCI/I(i)I/IKaI_II/IH W HOMCHKJIaTypa HCOPTraHNUYCCKUX BCUICCTB

https://resh.edu.ru/

http://school-
collection.edu.ru

19

Cucrematuzanys U 0000IeHUE 3HAHUM 10 TEME

https://resh.edu.ru/

http://school-
collection.edu.ru

20

KonTtponbHas pabota o temam «Ctpoenne aroma. [lepuonnuecknii 3akoH U

[Iepronnueckas cucreMa xuMmudeckux 3neMeHToB .M. MenneneeBay,
«Ctpoenue BemecTBa. MHOrooOpa3ue BEIIeCTBy

21

Knaccudukanus XuMHUYECKUX peakluii B HEOPraHUYECKOM U OpraHnYecKoi
XUMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U
MPEBpAIICHHS SHEPTUN PU XUMHUECKHUX PEaKIMIX

https://resh.edu.ru/

http://school-
collection.edu.ru

22

TennoBble 3¢ (hexTsl XMMUYECKUX peakiuil. TepMoXuMHUUYecKre ypaBHEHHS

https://resh.edu.ru/

http://school-
collection.edu.ru

23

Boruncnenus no ypaBHEHUSM XUMHUYECKUX PEAKIIUNA U TEPMOXUMUYECKUM
YpaBHEHUSIM

https://resh.edu.ru/

http://school-
collection.edu.ru

24

CkopocTh XMMHUYECKOH peakiiii, €€ 3aBUCUMOCTD OT Pa3INYHbIX (haKTOPOB.

Karanms u katanu3atopsl

https://resh.edu.ru/

http://school-
collection.edu.ru

25

['oMOreHHbIe ¥ reTepOreHHbIE peakuuu

https://resh.edu.ru/

http://school-
collection.edu.ru

26

[Ipaktruueckas padota Ne 1 mo teme "BnusHue pa3nudyHbix (HaKTOPOB Ha
CKOPOCTb XUMUYECKOM peakuu"

https://resh.edu.ru/
http://school-
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Tema ypoka

KommuecTBo yacoB

Bcero

KonTposnbHbie

paboThl

[IpaxTrueckue
paboThI

Hara
A3y4YeHUS

OneKTpOHHEIC I(PPOBEIC
o0Opa3oBaTesbHbIE PECYPChI

| collection.edu.ru

OOGpatumbie 1 HEOOpAaTUMBIE PEAKIIUU. X UMHIECKOE PAaBHOBECHE

https://resh.edu.ru/
http://school-

collection.edu.ru

28

[IpakTuyeckas padota Ne 2 o teme "BnusiHue pa3auuHbIX (aKTOPOB HA
M0JIO’KEHUE XUMUYECKOTO paBHOBECHS"

https://resh.edu.ru/

http://school-
collection.edu.ru

29

Dnekrponutrueckas gucconuanus. CUiIbHbIE U ClIa0ble SJIEKTPOJIHUTHI.
CreneHn QUCCOLUAIIAA

https://resh.edu.ru/
http://school-

collection.edu.ru

30

Nounnoe npoussenenue Boabl. Cpeaa BOAHBIX pacTBOpoB. BogopoaHbrit
nokasareinb (pH) pactBopa

https://resh.edu.ru/

http://school-
collection.edu.ru

31

I'maponus coneit. Peakuuu, mpoTekaromye B pacTBOpax 3JIEKTPOJIUTOB

https://resh.edu.ru/

http://school-
collection.edu.ru

32

[IpakTrueckas padota Ne 3 mo Teme "XUMHUECKUE PEAKIIUU B PACTBOPAX
IJIEKTPOJINTOB"

https://resh.edu.ru/
http://school-

collection.edu.ru

33

OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKknuu. Baxueiilne OKUCIUTENN U
BOCCTaHOBHUTCIIN

https://resh.edu.ru/

http://school-
collection.edu.ru

34

Meton 37eKTPOHHOTO (3JIEKTOHHO-MOHHOT0) Oaanca

https://resh.edu.ru/
http://school-

collection.edu.ru

35

DNEKTPOIN3 pacTBOPOB U PACILIABOB BEIIECTB

https://resh.edu.ru/

http://school-
collection.edu.ru

36

Pemenue 3aaa4 pas3sjiIn4HbIX TUIIOB

https://resh.edu.ru/

http://school-
collection.edu.ru

\37

”PeH_ICHI/Ie 3aaa4 pas3jIMYHbIX TUIIOB

H https://resh.edu.ru/
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Ne Tema ypoka KonnuectBo yacos Hata DnekTpoHHbIE U(PPOBbIE
n/m Bcero|| Konrpormmsre || Mpaxruueckue || A3YHCHHA obpaszoBatenbHbIe PecypChl
paboThI paboThI
http://school-
collection.edu.ru
38 |[Cuctemaruszanus u 006001eHue 3HaHUi o TemMe "XUMuueckue peakun' 1 https://resh.edu.ru/

http://school-
collection.edu.ru

39

KoHnTponbHas pabora o teme "Xumudeckue peakiuuu'

40 ([Tonoxenue HemeTayuIoB B [lepuoauyeckoi cucteMe XUMHYECKHX 1 https://resh.edu.ru/
snemenTos JI. . MeHzeneesa n 0cOGEHHOCTH CTPOEHHS HX aTOMOB. httui/ /tS'ChOOcli_
o coliection.edu.ru
®Du3nyecKkue CBONCTBA HEMETAIIIIOB -
41 |AntoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u 1 https://resh.edu.ru/
yriiepo/ia) http://school-
collection.edu.ru
42 | Bomopo: monydeHue, pu3udeckre H XUMHYECKHE CBOMCTBA [ uapu sl 1 https://resh.edu.ru/
http://school-
collection.edu.ru
43 |[anoreHsl: HAXOXKJICHUE B IPUPOJIE, COCOOBI MOTyYeHUs], (GU3NIECKUE U 1 https://resh.edu.ru/
XHUMUYECKHE CBOMCTBA http://school-
collection.edu.ru
44 |lamoreHoBoxOpOAbl. BaxkHelne KnCI0pocoAepIKaIe COSANHEHUS 1 https://resh.edu.ru/
rajJjoreHoB http://school-
collection.edu.ru
45 | JIlabopaTopHbIe U IPOMBIILJICHHBIE CIIOCOOBI MOTYYCHHSI TAJIOTCHOB. 1 https://resh.edu.ru/
[IprMeHEeHHUEe TaIOTEHOB U UX COEMHEHHUI http:/school-
collection.edu.ru
46 ([Ipaxtuueckas pabora Ne 4. Pemenne sKkCepuMEHTAIbHBIX 3a/1a4 10 TEME 1 https://resh.edu.ru/
«anorenp» http://school-
collection.edu.ru
47 | Kucmopon: 1abopaTopHbIC W MTPOMBIIIJICHHBIC CTIOCOOBI MTOTYYCHHS, 1 https://resh.edu.ru/

¢usnueckre u xuMudeckue cpoiictsa. O30H. [IpumeHeHne Kucmopoaa u
030Ha

http://school-
collection.edu.ru
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Ne Tema ypoka KonmuecTBo yacos Hara DneKTpoHHbIE TU(PPOBbIE
/i Bcero KOHTpOJ'IBHBIC HpaKTI/IquKHe HN3Yy4YCHUA O6pa3OBaTCHBHBIe pPeCypPChI
paboThI paboThI
48 ||OKCHIBI ¥ IEPOKCHIBI 1 https://resh.edu.ru/

http://school-
collection.edu.ru

49

Pemenue 3aaa4 pas3sjInYHbIX TUIIOB

https://resh.edu.ru/
http://school-

collection.edu.ru

50

Cepa: HaxOX/ICHHUE B MPUPOJIC, CIOCOOBI MOTyUeHUs, (PU3NIECKHUE U
XUMHUYECKUE CBOMCTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

51

CepoBonopon, cynbhust

https://resh.edu.ru/

http://school-
collection.edu.ru

52

Kucnoponcoaepxkamiue coenuaenus cepbl. OCOOEHHOCTH CBONCTB CEPHOM
KHUCIIOTBI

https://resh.edu.ru/
http://school-

collection.edu.ru

53

[IpakTuyeckas pabota Ne 5. Perenue skcriepuMeHTaIbHbBIX 33/1a4 10 TeMe
«Cepa u e€ coeMHEHUS»

https://resh.edu.ru/

http://school-
collection.edu.ru

54

A3OT: HAXOXKJICHUE B TIPUPOJIE, CITIOCOOBI MOTyICHUS, PU3HIECKUEC U
XUMHUYECKHE CBOMCTBA. AMMHUAK, HUTPUIBI

https://resh.edu.ru/
http://school-

collection.edu.ru

55

Kucnopoaconep-xamme coequHeHus azota. OcOOEHHOCTH CBOMCTB a30THOM
KHCJIOTBI

https://resh.edu.ru/

http://school-
collection.edu.ru

56

[IpuMeHeHne a30Ta ¥ €ro COeAMHEHUI. A30THbIE y100peHus

https://resh.edu.ru/

http://school-
collection.edu.ru

57

®docdop: HaXOXKIEHHUE B PUPOJIC, CIOCOOHI OTydYeHHsI, PU3NUECKHE U
xuMudeckue cBoiicta. Pochuast u Gpochun

https://resh.edu.ru/

http://school-
collection.edu.ru

58

Oxkcunst hocdopa, pochopconepxkammue kucnotbl. Comu GochopHoit
KHUCJIOTBI

https://resh.edu.ru/
http://school-
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Tema ypoka

KommuecTBo yacoB

Bcero

KonTposnbHbie

paboThl

[IpaxTrueckue
paboThI

Hara
A3y4YeHUS

OneKTpOHHEIC I(PPOBEIC
o0Opa3oBaTesbHbIE PECYPChI

| collection.edu.ru

[Ipumenenne pocdopa u ero coenunennii. DochopHsie yanoOpeHus

https://resh.edu.ru/
http://school-

collection.edu.ru

60

[IpaxkTuyeckas pabota Ne 6 Perienue skcrepMMeHTalbHBIX 3a/1a4 [0 TEMe
«A30T 1 ochop 1 UX COeTUHEHHSDY

https://resh.edu.ru/

http://school-
collection.edu.ru

61

YTIepo: HaxoxkJIeHUE B IPUPOJIE, AJUIOTPOITHBIC MOIU(DHUKAIIHH;
(u3nyeckre 1 XUMUYECKUE CBOWCTBA IPUMEHEHNE

https://resh.edu.ru/
http://school-

collection.edu.ru

62

Oxkcua yrinepona(Il), okcun yraepona(IV), yroiapHast Kuciiota u €€ coau

https://resh.edu.ru/

http://school-
collection.edu.ru

63

Pemenue 3aa4 pa3sjIn4YHbIX TUIIOB

https://resh.edu.ru/

http://school-
collection.edu.ru

64

KpeMHuuii: HaxoxJ1eHue B IpUPOJIE, CIOCOOBI MOIy4YeHUs, (PU3NUECKUEe U
XUMUYECKHE CBOMCTBA

https://resh.edu.ru/
http://school-

collection.edu.ru

65

Oxkcun kpemuausi(1V), kpeMHuEBasE KUCIOTa, CUIIUKATHI

https://resh.edu.ru/

http://school-
collection.edu.ru

66

[Ipumenenue kpemHus u ero coeAuHeHni. CTEKI0, €ro NoayYeHUe, BUIbI
CTEeKJIa

https://resh.edu.ru/
http://school-

collection.edu.ru

67

Pemenne 3aJlav pa3JINYHbIX TUIIOB

https://resh.edu.ru/

http://school-
collection.edu.ru

68

Cucrematusanus u 0000uenue 3uanuii no reme "Hemerauinr"

https://resh.edu.ru/

http://school-
collection.edu.ru

O

\6

”KOHTpOJ'IBHaH pabotra no teme "Hemeramnsr"
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No Tema ypoxka KomuaectBo gacos ‘ Hata DNeKTpOHHBIC IU(POBHIC
n/n Beero| Konrponshsre || [pakTrueckue || H3Y4€HA || 00pasoBaTelbHbIE PECYPCEI
paboThI paboThI
70 | AHanM3 pe3ybTaToB KOHTPOJIBHOW PabOTHI, KOPPEKLHUS OIHO0K 1 https://resh.edu.ru/

http://school-
collection.edu.ru

71 |TTonoxxenue MetayuioB B [lepnoauaeckoil cucteMe XUMUYECKUX SJIEMEHTOB. 1 https://resh.edu.ru/
OCOoOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aTOMOB METAJIJIOB http://school-
collection.edu.ru
72 |O0mue Gpu3ndecKkrue CBOMCTBa METAIUIOB. [I[puMeHeHe METAIIJIOB B OBITY U 1 https://resh.edu.ru/
TEXHUKE http://school-
collection.edu.ru
73 |CmnaBel MeTaiioB. Kopposust MeTamios 1 https://resh.edu.ru/
http://school-
collection.edu.ru
74 |Pemenne 3a/1a4 pa3IMYHBIX THIIOB 1 https://resh.edu.ru/
http://school-
collection.edu.ru
75 ||9neKTpOXUMHUYECKUN psJ HalpsbKeHUH MeTayuioB. O0Imue crnocoobl 1 https://resh.edu.ru/
TIOJTyYEHHUs] METAIUIOB http:/school-
collection.edu.ru
76 |OOmas xapakTepucTuka MetayuioB [A-rpynms! Ileproandeckoil cucTeMsl 1 https://resh.edu.rw/
XMMHUYECKHX 3JeMeHTOB. HaTpuil n kanuii: noiaydenue, Gpusnueckue u ht 11:/ / tS,ChOO(li'
o o coliection.edu.ru
XUMHUYECKHE CBOICTBA, IPUMEHEHHE MTPOCTHIX BEUIECTB U X COEAMHEHUN =
77 ||O6mas xapakrepuctuka metamuioB [IA-rpynmnsl [lepuoanueckoii cucremsl 1 https://resh.edu.rw/
XMMHUUYECKHX 3J€MEHTOB. MarHuii ¥ KanbLuii: noixydeHue, pusndeckue u ht 115/ / tS.ChOO!l'
o o coliection.edu.ru
XUMHUYECKHE CBOIMCTBA, MPUMEHEHHE MTPOCTHIX BEUIECTB U UX COEAMHEHUN =
78 | DKEcTKOCTh BOMBI M CIIOCOOBI €€ yCTpaHCHHS 1 https://resh.edu.ru/
http://school-
collection.edu.ru
79 || AnroMuHMIA: Toy4YeHne, GU3NYECKUE U XUMUIECKIE CBOMCTBA, MpuMeHeHue || | https://resh.edu.ru/
http://school-
collection.edu.ru
‘80 ”AMQ)OTepHLIe CBOICTBA OKCHJIAa ¥l THAPOKCHIA ATFOMUHUS, || 1 H H H H https://resh.edu.ru/
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KommuectBo yacos ‘ Hara OneKTpOHHEIC I(PPOBEIC
H3y4eHUs || 0Opa3zoBaTeIbHbIE PECYPCHI

Tema ypoka

Bcero|| Kontposnbpabie
paboThl

[IpaxTrueckue
paboThI

THAPOKCOKOMIUICKCHI AJIIOMUHUS, UX TPUMCHCHUC

http://school-
collection.edu.ru

81 |Pemenue 3ama4 pa3InIHBIX THIIOB 1 https://resh.edu.ru/
http://school-
collection.edu.ru

82 |TIpaktrueckas padbota Ne 7. PerieHne sKCIiepMMEHTAIBHBIX 3a1a4 10 TeMe 1 https://resh.edu.ru/

«MeTasuIbl TJIaBHBIX MOATPYIID) http:/school-
collection.edu.ru

83 ||O6wuIas xapakTepuCTUKa METAJUIOB NOOO0UHBIX noArpymni (b-rpymm) 1 https://resh.edu.ru/

[lepnonnueckoi cuCTeMbl XMMUYECKUX 3JIEMEHTOB http://school-
collection.edu.ru

84 | ®usnyeckre M XMMHYECKHE CBOMCTBA XpPOMa M €r0 COSMHEHHH, NX 1 https://resh.edu.ru/

HpI/IMeHeHI/Ie htt[}://SChOOl-
collection.edu.ru

85 |[Baxneiimme coennHEeHUs Maprasia. [lepMaHranar Kamus, ero 1 https://resh.edu.ru/

OKHCITUTENBHbIE CBOMCTBA http://school-
collection.edu.ru

86 ||dusnueckre U XUMHYECKHE CBOMCTBA JKeJie3a U €ro COeIUHEHHMM. 1 https://resh.edu.ru/

[Tonmy4yenue 1 MpUMEHEHUE CILUIABOB KEIE3a http://school-
collection.edu.ru

87 | ®dusnveckue M XUMHYECKHE CBOMCTBA ME/IU M €€ COCAMHEHUI, UX 1 https://resh.edu.ru/

HpI/IMeHeHI/Ie htt[}://SChOOl-
collection.edu.ru

88 | dusnueckue U XUMHUYECKHIE CBOMCTBA IIMHKA U €TI0 COeTUHEHHUMH, X 1 https://resh.edu.ru/

npUMeHEeHUe. [ HIPOKCOKOMIUIEKCHI IIUHKA http:/school-
collection.edu.ru

89 |[Ipaktuyeckas pabota Ne 8. Pernenue skcriepuMeHTaIBHBIX 33124 110 TEME 1 https://resh.edu.ru/

«MeTasuibl TO6OYHBIX TTOATPYIID http://school-
collection.edu.ru

90 |Pemenue 3a1a4 pa3IUYHbBIX TUIIOB 1 https://resh.edu.ru/

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

Tema ypoka

KommuecTBo yacoB

Bcero

KonTposnbHbie

[IpaxTrueckue
paboThI paboThI

Hara
A3y4YeHUS

OneKTpOHHEIC I(PPOBEIC
o0Opa3oBaTesbHbIE PECYPChI

91

O06o01IeHre U crucTeMaTu3alys H3y4YeHHOTo MaTepuraa mno reme "Mertamibr"

https://resh.edu.ru/

http://school-
collection.edu.ru

KonTponbHas padota o Teme "MeTamist"

|t ]

93

AHanIu3 pe3yibTaToB KOHTPOJIBHON pabOThl, KOPPEKIHSI OIIMOOK

1

https://resh.edu.ru/

http://school-
collection.edu.ru

94

Pone xumuu B o0ecrieueHun YCTOIZQHBOFO Ppa3BUTHA 9YCIIOBCYCCTBA. ITonsatue
0 HAYYHBIX MCTOJaX UCCICAOBaHN BCIICCTB

https://resh.edu.ru/

http://school-
collection.edu.ru

95

HaquHe MPUHOUIIBI OpraHru3alluid XUMHUYCCKOI'0 IMpOMU3BOJACTBA.
HpOMBII_HJ'IeHHBIC CIIOCOOBI IIOJIY4YCHUSA BayKHEHIITNX BCIICCTB

https://resh.edu.ru/

http://school-
collection.edu.ru

96

XnUMHudeckoe 3arpsA3HCHUE Oprn(anmeﬁ Cp€Abl v €T0 IMOCICACTBUA

https://resh.edu.ru/

http://school-
collection.edu.ru

97

XHUMHUS U 300pOBbE YEJIOBEKa. JIEKapCTBEHHBIE CPECTBA

https://resh.edu.ru/

http://school-
collection.edu.ru

98

Xumug i, Poinb XuMun B 00ecIiedeHuN TUIIEBOI 0€30IIaCHOCTH

https://resh.edu.ru/

http://school-
collection.edu.ru

99

Kocmernueckue u Hap(bIOMCpHLIC cpeacTna. briToBas xumus

https://resh.edu.ru/

http://school-
collection.edu.ru

100

XUMUA B CTPOUTENBCTBE. BaxkHeWIlIe CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE
MaTepHuabl

https://resh.edu.ru/

http://school-
collection.edu.ru

101

XHMUS B CEITBCKOM XO3SHCTBE. OpFaHI/I‘leCKI/Ie U MUHCPAJIbHBIC y,HO6pCHI/I${

https://resh.edu.ru/

http://school-
collection.edu.ru

‘102 ||CHCTeMaTH3auH51 1 000011IIeHNE 3HAHUI 110 TEMe

https://resh.edu.ru/
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Ne Tema ypoka KonnuectBo yacos ‘ Hata DnekTpoHHbIE U(PPOBbIE
n/m Bcero|| Konrpormmsre || Mpaxruueckue || A3YHCHHA obpaszoBatenbHbIe PecypChl
paboThI paboThI
http://school-
collection.edu.ru
(OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 102 | 4 [ 8 [
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