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HOACHUTEJIBHAA 3AIIMCKA

PabGouass mporpaMma mo XMMHUU Ha YPOBHE CpEIHEro o0Iiero oopa3zoBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B DeepabHOM roCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konnenuuu npenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOJIOKeHHM «CTpaTerun pa3BuTusi BocnuTaHus B Poccuiickoit
®enepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAx auddepeHnupoBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU B COLUYME, a TAKXKe JJIs
NPOJOJIKEHUST OOy4eHHs] B OpraHM3alusx MnpodeccHoHANIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusMu  GI'OC COO o B3auMOOOYCITOBIECHHOCTH IIeJIeH, COACpIKaHUS,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}OpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoll obecreynBacT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-TUIAHUPYIOLIAs, KOTOpas IIpe1yCMaTpUBAET
OINpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax WTOTOBOM arrecTal B (opMe E€IUHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJa€HHOrO U3Y4EHUsS] XUMUM:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUPOBaHUE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpejiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOIO
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 0OpazoBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMUMHUHU IPEIYyCMOTpEeHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapHATUBHOW COCTAaBJISIOIIECH,
KOTOpasi JIOJKHA OTPEIENSIThCS B COOTBETCTBMM C HAINPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBaHHOTO O0yUeHHS Ha YpPOBHE CpeaHero oobimero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHUYECKUX TUCIUIUIMH B By3aX M OpPraHU3AIUSAX CPEIHEro MpoQecCuOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wH3ydeHHe mpeaMeTa «XUMHs OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHHsI, B TOM YHCJIE C IEPCTIEKTUBOM MOCIEYIONIETO TOMYICHHS] XUMUUECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 0opazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
M3yueHue rmnpeaMera «XuUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHUe 3aaad



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAAIPEIMETHBIN XapaKTep.

CocrapistoniuMu ipeiMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B MpOrpaMMe IO XUMHUHM 3a OCHOBY
npuHAThl nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUN, OTHOCAIIUXCA K 0a30BOMY YPOBHIO M3Yy4U€HHMs MpeaMera. ITa CUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YBEIWYEHHUs] OOBEMA 3HAHUM O XHUMHUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHamuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS DHEPreTUUECKUX U3MEHEHUN Tipu €€ 00pa3oBaHUM U
paspylieHnr, a TakkKe ¢ TOYKHU 3pEHUs MeXaHU3MOB €€ oOpa3oBaHus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XMMUHU MPU PACCMOTPEHHUHM PEAKIIMOHHOW CIIOCOOHOCTU
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX S deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOnE€HHOTO YPOBHS M3YUEHHUS IS KIIACCOB OMpeaeIEHHOro mpoduis (TJIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHWI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaYeHue OyIyT MMETh JIEMEHThl yueOHOro marepuana no oomei xumuu. [Ipu
M3YYCHUHW TIpeJMeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIUM, 3aKOHBl TEPMOJMHAMHUKH, JJEKTPOJIM3A, MPEICTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCs  BO3MOXHOCTH st Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM  OpraHu3aludyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. IIpm 3ToOM 3HaHUS O COCTAaBE M CBOMCTBAaX MPEICTABUTEIEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsl HW3Y4YEHUS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHUSI HAYUHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUsS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipy um3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUYECKON
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U I03HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHAHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX MICTOYHUKOB DHEPIUH, B
00eCnevYeHnr paloHaIbHOIO MPUPOJONOIb30BaHMS, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JICKAIIMX B OCHOBE XUMHYECKOU
COCTaBJISIIOIICH €CTeCTBEHHO-HAYYHON KapTHHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTIX NPOTEKAHMsS XUMHUYECKUX PEAKLHU, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUWA HJIs1 OOBSICHCHHS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIeACTBUN
OBITOBOW W TPOM3BOACTBECHHOM JIEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XUMHYCCKUX SIBJICHUM, HMECIONIUX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OO0IIero oO0pa3oBaHUS TPU W3YYCHHUH
npeaMera «XuMHs» Ha  yIAOyOJIEHHOM ypOBHE OCOOYIO  aKTyallbHOCTh
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HHU;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPHUPOIOTOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpenHero obmero oopaszoBanus, coctaBiaser 204 vacos: B 10 kiracce —
102 yaca (3 yaca B Heznento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckne 0OCHOBbI OPraHUYECKOM XMMHUHM.

IIpenmer W 3HAYeHHE  OPraHUYECKOM  XMMUHU, IIPEICTABICHHUE O
MHOT000pa3iy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOMa YIJIepoJa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUAU3ALUM aTOMHBIX opOuTanei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, G- U T-CBS3U.
OnunapHas, nBOMHAsE W TpouHas cBs3b. CrocoObl pa3pbiBa CBSI3EM B MOJIEKyJax
opranudeckux BemiectB. [loHsTue o cBOOOJHOM pajaukane, Hykieoduise Wu
anekTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAUYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CcoeAuHEHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3IUYHBIX BHUIOB: pa3BEPHYTas, COKpalIEHHA,
ckenetHass. WM3omepus. Buabsl #30Mepuu: CTPyKTypHas, HOpPOCTPAaHCTBEHHAS.
OnexTpoHHbIe YP(DEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUU OpraHUYECKUX BemecTB. [loHATHe o0
dbynkimonanbHou rpymme. ['omomnorus. ['omonorudyeckue psgasl. CuctemaTuieckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccU(UKAIUs OpraHUYEeCKUX peakiui. OKUCITUTEITHHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIMU B OPraHUYECKOW XUMUMU.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAKOMJICHHE C O00pa3laMyd OPraHUYECKUX BEIIECTB M MaTephallaMd Ha UX
OCHOBE, OIIBITBl 110 IPEBPAIICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUHU
(m1aBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omomornueckuii psijy ankaHoB, 001mast popMyiia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN alKaHOB, SP -
rudpuan3anus aTOMHBIX OpOWTanei yriaepona, o-cBsi3b. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIICHUs, HU30MEPHU3aINH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmyna, HOMEHKIATypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIMKJIONEHTAH, IUKIOTEKCaH) IUKIoadKaHOB. CrocoObl MOJy4YeHHS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o60mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYl —alKeHOB, SP-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- u m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPHUCOCJAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
Ipy JABOWHOM CBS3W, MOJIUMEpHU3AuUd U OokucieHus. [IpaBuino MapkoBHUKOBA.
KauecTBeHHbIe peakinu Ha JABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
Kymyaupogarivie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHHUS U XUMHUECKHUX CBOMCTB
CONPSDKEHHBIX  JIUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepuzanus
CONpPsDKEHHBIX JUeHOB. CrTOCOOBI MOTyYeHUs U IPUMEHEHUE aATKAIUECHOB.

Anxunbl. ['oMonorudyeckuii psaja alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJIKUHOB, SP-
rudpuau3anus aTOMHBIX opOuTasiel yriepoaa. OuU3nyYecKkue CBOWCTBA AJIKHUHOB.
XWMHUYECKHE  CBOWMCTBA:  pEaKIUU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsI3b. KauecTBeHHBIC peakiny Ha TPOMHYIO CBsA3b. CIOCOObI MOTydeHHUS
U IPUMEHEHHE AJIKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['oMonoruyeckuii psii apeHoB,
obmrast hopmyrna, HOMEHKIATYpa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apEeHOB. XHMHUYCCKHE
CBOICTBA OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUY 3aMEIICHHS B O€H30IbHOM KOJIbIIE H
YIJIEBOJOPOJHOM paJuKale, peakUud NPUCOCAMHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUEHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PATUKaIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus crupona. CrocoObl MOJTyYEHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUYECKUN), pUPOPMUHT, THUPOIU3.
[TponykThl nepepaboOTKu HEPTH, UX TPUMEHEHHUE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJOTEHIIPOU3BOJHBIX YIJIEBOIOPOIOB. Peakiuu
3aMelIeHrs TajoreHa Ha TUIPOKCOTPYIIly, HHUTPOTPYIIY, IHAHOTPYIMY,
aMmuHorpymnmy. JlelicTBMe Ha TaJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEUCTBUE IUTaJOT€HAIKAHOB C MAarHMe€M M LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIMHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHUHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTI€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peaKkiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEepMaHTaHaTa Kajks, B3aUMOJICUCTBHE alleTHUJICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepoja W BOJOPOJAa B OpPraHWYECKHX BEIIECTBAX, IMOJyYeHUE OJTHICHA U
U3Y4YeHHE €ro CBOWMCTB, O3HaKoMJjieHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMyd  TUTACTMACC, KaydykKoB M PE3UHBI, MOJCIUPOBAHUE MOJICKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, uzoMepus,
HOMEHKJIaTypa U kiaccudukamus. @Dusznueckre CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHUYECKMMU U  HEOPraHMYECKUMHU  KHUCJIOTaMHU.
KauecTBeHHast peakiysi Ha OJTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOTy4YeHUs M TMPUMEHEHHWE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3duphl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHl — JTUJIEHIVIMKONb U TIULEpUH. DU3NuecKue Hu
XUMUYECKHE CBOWCTBA: pPEaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTrOaTOMHBIE
cupthl. [lpencraBneHne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHMIBHOTO 3aMEIICHHS.
JlefictBie Ha opranu3M 4enoBeka. CrocoObl MOJYy4YEeHUS] UM TMPUMEHEHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusznyeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiictB (penona. KauectBeHHble peakiuu Ha (eHosn. TokcuuHoCTh (heHoa.
CrnocoObl osrydyeHus u npumeHnenue penona. Genonpopmanbaeruinas cMoma.

KapOoHunbHble coeTuHEeHNs — aTbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHOM Tpynmbl. ['OoMonoruyeckue psabl albJIeTUI0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA albJIETUIOB U
KETOHOB.  XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUU
npucoenrHeHusi. OKUCIEHNE albIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJbJICTHUIbI.
Cnoco0bI moJTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIE KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omepust u HOMeHkIaTypa. dusnyeckue CBONCTBA
OJIHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi dTepuduUKaIuu, pPEeaKUuu C Yy4acTUEeM YIJIEBOJOPOJHOrO pajuKaa.
OcCoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUIPOKCUKAPOOHOBBIX KUCIOT. IIpeacTaBuTenu BBICHIUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTUHOBAS, OJICMHOBAs, JUHO/IE6AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnbie 3¢upsl. ['omonorudeckuit psia, obmas (opmyna, uzoMepus u
HOMEHKJaTypa. PU3MyecKkue U XUMHUYECKUE CBOWCTBA: THIPOJIU3 B KHUCIOW U
IEITIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1mIesIouHoN cpene. OcCOOEHHOCTH CBOMCTB KHUPOB, COJIEPIKANTAX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIIOT. JKUpPBI B IPUPOLE.

MpL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBUE.

O6mast xapakrepuctuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, -
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne3okcupudo3a. Ousndeckue CBOWCTBA M HaXOXIeHHUE B mpupoiae. DoTocHHTES.
XHUMUYECKHE CBOMCTBA TIIOKO3bl: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
TpyNI, CIOUPTOBOE W MOJOYHOKHCIOE OpoxkeHue. [IpuMeHeHHe TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
JmakTo3a. BoccTaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJd Kpaxmala, TJIIMKOT€Ha |
HeJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYECTBEHHAas pEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUIIOJIO3bI: TUAPOJU3, MoiydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIENK).



OKCIEPUMEHTAJIbHBIE METOAbl HU3YUYCHUSI BEIIECTB M HUX MPEBPAILCHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHUCJICHUE ATWJIIOBOI'O CIIMPTa B albJETH] HAa PACKaJIEHHOM MEIHOM IPOBOJIOKE,
OKHCJIEHHE ATWJIOBOTO CIHPTAa JUXPOMATOM Kaliusi (BO3MOKHO MCIOJIb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nmuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuums raMIepuHa €
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiicteue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4d no TeMaMm «CrnupTel U
denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPBI».

A30Tcojiep:Kanue OpraHudecKue coeMHeHus.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTUyecKue W apoOMaTHYECKHEe, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crpoenue mosekyin, obmias dopmyia, U30MEpHsi, HOMEHKIaTypa U (PU3NUYECKHE
cBoicTBa. XMMHUYECKOE CBOMCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKUJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMUHOB C a30THCTOM KHCIJIOTOM.
Conu aKuIaMMOHUS.

AHWIIMH — TIpeJACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJsie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIy4eHUs M TpuUMeHeHue anudaruyeckux amMuHOB. [lonmyuyeHue aHwIMHA U3
HUTPOOEH30IA.

AmMuHOkucnoTel. HomeHknarypa u nzomepus. OTAaenbHble NPEACTABUTENN O-
AMUHOKHUCJIOT: [JIMIUH, alaHuH. @Ou3nuecKkue CBOHCTBA AMUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUN, peaklus TMOJUKOHJEHCAllU, O00pa3oBaHWE TMENTUIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTUIOB.

benku kak mnpuponnsle noiumepsl. llepBuuHas, BTOpUYHAs U TpPETUYHAs
CTpyKTypa OenkoB. XMUMHUYECKHE CBOMCTBAa OEIKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIbHBIE METOAbl HW3YUYEHHsI BEIIECTB M HUX MPEBPALICHUMN:
pacTtBopeHue O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpH HArpeBaHUU, LIBETHbHIC
peakiuu Ha O€JKW, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A3oTcoaepkaiue OpraHUYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTUHCHUI.

BbicOKkOMOJIEKYISIPHBIE COCTUHEHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJSPHBIX COCAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINHU, CPEAHSS MOJICKYJIApHast



Macca. OCHOBHBIE METOABbl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJTMKOHICHCAIIUS.

[Tonumepusie Mmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, TMOJUMETUIMETAKpWIAT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Tiin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KayuyKd
(OyTamueHoBbIN, XJIOPOIPEHOBBIN, N30ITPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).

[Tonmumepsr CIEeIUAIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIIEKTPONPOBOISAIINE OJUMEPHI, OMOpa3naraeMble MOJIUMEpPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1ady 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrle 3agaun.

Haxoxpaenue wmoliekyaspHod (OpMysbl OPraHMYECKOrO COCIMHEHUS TI0
MAacCOBBIM  JIOJISIM ~ DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HaXOXJIEHUE
MOJIEKYJISIpHOU  (OpMYJIbl OpPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaklud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (QOpPMYIIbI
OpraHMYecKOro BEIIeCTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB WJIM CIIOCOOOB
NOJIYYEHUS, ONPENEIICHHE JOJH BBIXOAA NPOAYKTa PEAKIMU OT TEOPETHUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3€U MPU U3YUYCHUH OPraHUYECKOW XMMUU B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC MMOHATHUS: SBICHUE, HAYYHBIN (pakT, rumoTesa,
TEOpHWs, 3aKOH, aHaJIW3, CHUHTE3, Kiaccudukaius, HaOIOIeHNEe, H3MEpEHueE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

du3nuka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEUIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYUHBI, €JIUHHIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHusM, JKOcHCTeMa, Ouocdepa, MeTadoInu3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



¢orocuHTe3, IBIXaHWE, OCNKH, YIIAEBOMABI, JXKUPBI, HYKJICUHOBBIC KHCIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKONaeMble, TOTIIIUBO.

TexHonmorusi: MNUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOTIOIIIUE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHHNYECKAS XUMMUMSI

TeopeTnyeckre OCHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX Aaep. XUMUUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTUYECKUE YPOBHHU U
noaypoBHU. AToMHBIe opOuTanu. Kiaccudukarus XuMUIecKux 3JIeMEHTOB (S-, P-,
d-, f-onementsl). PacmpeneneHne SIEKTPOHOB 10 aATOMHBIM — OpOHUTAIISM.
DONeKTpOHHbIE KOHPUTYpAllMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO TMEPHOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpAIlMH HOHOB.
DIIEKTPOOTPUIATEIHHOCTb.

[Tepuonnueckuii 3akoH u [lepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBsizp nepuoandeckoro 3akoHa u Ilepuoandeckoil cucteMbl
XUMHUYECKMX JJIEMEHTOB C COBPEMEHHOM TEOpUEH  CTPOCHHUSI aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMU
IPOCTBIX W CJHOXHBIX BEIIECTB IO TpyllaM ¢ [epuojaM. 3HAUYCHUE
nepuoanyeckoro 3akona [.1. Mennaeneena.

XuMHUecKkass CBSI3b. BuHAbl XMMHWYECKOM CBSI3U: KOBaJCHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JIOHOPHO-AKIIENTOPHBINA. DHEPrus U JjIuHa CBA3U. [1oJIpHOCTh, HAIPaBIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBs3u. KpartHble cBsA3u. BomopoaHas CBs3b.
MexMOJIEKYIIAPHBIE B3aUMOJICHCTBUS.

BaneHTHOCT, ¥ BaJEHTHBICE BO3MOXKHOCTH aTOMOB. CBSI3b JJICKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MpUMepe COCTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOAA).

IIpencraBineHnre 0 KOMIUIEKCHBIX coenMHEHHsX. COCTaB KOMIUIEKCHOTO MOHA:
KOMIIJIEKCOOOpa30BaTeyib, JIMTAHJbl. 3HAYCHHE KOMIUIEKCHBIX COCIWHECHUM.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemecTtBa MOJEKYJISIPHOTO W HEMOJEKYJISIPHOTO  CTPOCHHS.  THIbI
KPUCTAJITMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonaTue o nucnepcHbix cucremax. VctunHble pactBopsl. IIpeacraBienue o
KOJIJTOUIHBIX pacTBopax. CmocoObl BBIPAXEHHS KOHIICHTPAIlUM PAaCTBOPOB:
MaccoBas J0JIsl BEIIECTBA B pacTBOpE, MOJIsIpHAs KOHIEHTpauus. HachlllieHHbIE U
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUUECKUX BEIIEeCTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XuMHYECKHX peakUil B HEOPraHUYECKON W OpraHuYecKOn
XUMHM. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHHUS] M MPEBPALLCHUS
SHEPIUM MpPHU XUMHUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMHUUYECKUX PEaKIIHi.
TepMoXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3iu4yHbIX (haKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJIICHUE U KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunmun Jle [larense.

OnekTponuTuyeckas aucconuainus. CuwibHbie U Cla0ble AJIEKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHUTpasbHas,
menouHas. Bomoponueiii nmokazatens (PH) pactBopa. I'maponus comeii. Peakiuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCIICHMUS.
Okucnurenb W BOCCTaHOBUTENb. lIpoliecchl OKHCIEHUS M BOCCTaHOBJICHMUSI.
Baxneimue OKHCIUTENIM W BOCCTAaHOBUTENW. MeEToH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJIUN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YUEHHMS BEIIECTB W WX NPEBpAILLCHUN:
pa3ioKeHUE TMEPOKCHAA BOJOpOJAa B TMPUCYTCTBUM KaTajau3aTopa, MOJIEIH
KPUCTAJUTMYECKUX PEIIETOK, TPOBEICHUE PEaKIMii HOHHOTO OOMEHa, OIIPe/ICIICHHE
Cpellbl PacTBOPOB C IMOMOIIBIO HHAUKATOPOB, HU3YUYCHUE BIUAHUSA PA3TAUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHUUYECKON pEaKIUH M IOJ0KCHHUE XHUMHUYCCKOTO
paBHOBECHSI.

Heopranuueckast XuMusl.

[Tonoxenne HemeraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
anemenToB [[.M. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DH3MYeCcKue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIUS HEMETAJJIOB (HA MpPUMEpPE KHUCIOpPOAA, CEpHI,
docdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYECCKHE CBOMCTBA: PEaKIMU C
METAUIAMA UM  HEMETaJUIlaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

["amorensl. HaxoxneHue B mpupoje, COCOOBI TONydeHUs, (HU3UYECKUE |
XUMHWYECKHE CBOMCTBA. | alloreHOBOIOpObl. BaxkHEUIIME KHUCIOPOICOAEPKALINE
COCIMHEHUS TaNoreHoB. JlabopaTopHbie W MPOMBIIIICHHBIE CTIOCOOBI TOTYyYCHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopoaa. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxzaenue B npuUpoJe, CIOCOOBI MONy4YeHUs, (uznueckue u
xumuueckue cBoictBa. CepoBonopon, cyiabduasl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHasi KUCIOTHI U uX coid. OCOOEHHOCTH CBOWCTB
cepHOU KUCIOTHI. [IpuMeHeHne cepol U €€ COEAUHEHUM.

Azor. Haxoxaenue B mpUpoAe, CIOCOOBbI MONY4YEHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpuMeHeHue a3zora
U €ro COSIMHECHUMN. A30THBIE YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoicTtBa. Dochuasl u ¢dochun. Oxcunbl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yJ100peHus.

Yrnepon, HaxoXJaeHWEe B OpUpOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOMCTBA TPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraeponoM. Oxkcua yraepoaa(ll), okcun yrimepona(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepomHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIJIEPOJIOM, U €r0
COeIMHEHUH.

Kpemunii. Haxoxxnenue B mpupojne, CrnocoObl MOJydeHUs, (PU3NYECKHE U
xumudeckue cBoictBa. Oxcupn kpemuusa(lV), kpeMHUEBas KUCIOTa, CHIIMKATHI.
[IpumeneHue KpeMHUs U ero coequHeHui. CTeKno, ero nojiydeHue, BUJIbl CTEKJIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX DIJIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX 000J0YEeK aTOMOB MeTayioB. OOmiue
¢usnueckre cBoiicTBa MeTaioB. [IpuMeHeHHe MeTalsIoB B OBITY WM TEXHUKE.
CmuiaBbl METAILIIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud  meTtawioB.  OOmue  crocoObl
MOJTyYEHHUS METaJIJIOB: TUAPOMETAILTYPIrHUs, MUPOMETAILTYPIus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mrast xapakrtepuctuka MeTawioB |A-rpynmsl [lepuomnueckoit cUCTEMBI
XAMHYECKUX DJJIEMEHTOB. Harpuii wu kanwii: mnomydeHwe, ¢GU3HUECKHE U
XUMUYECKHE CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COEAMHEHUHN.

O6mrast xapakrepuctuka metamuioB |IA-rpynmer [lepronnyeckoit CUCTEMBI
XUMUYECKUX DJJIEMEHTOB. Maruuili M KaublUi: TNoJydyeHue, (QPU3NYEeCKue u
XUMUYECKUE CBONCTBA, NPUMEHEHUE MPOCTHIX BEUIECTB U HUX COCIUHEHUH.
XKécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHECHUS.



AJIOMUHUN: TTOTyyeHue, (U3NYeCcKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIIECTBA M €ro coeAuHeHWil. AMQOTEepHbIE CBOHCTBA OKCHAA H
TUAPOKCHUIA ATIOMUHUS, TUAPOKCOKOMILJIEKCHI aJTFOMUHHSL.

OO0mast xapakTepucTuka MeTawioB moOouHblx mnoxarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

du3NYECKUe U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl u guxpomMatbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

®u3nyYecKue W XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAUHECHUM.
Baxneitmue coenunenuss wapranna(ll), wmapranna(lV), wmapranna(Vl) wu
mapranua(VIl). [lepmanranat kanusi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUUYECKHUE CBOMCTBA JK€jie3a U €ro coeauHeHul. OKCHUIbL,
ruapokcuanl u conu xeneza(ll) u sxenesa(lll). [Tonyuenue u mpuMeHeHuUeE xees3a
U €ro CIUIAaBOB.

DU3UYECKUE U XUMUYECKHE CBOWCTBA MEIU U €€ coenqnuHeHui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (PU3MYECKHE W XUMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIA ¥ TUJPOKCHUAA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpuMeHnenune
UHKa ¥ €r0 COEIUHEHHUI.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepbl, docdopa, xenesa, MarHus B
KHUCIIOPOJIe, H3y4YEHUE KOJUIEKIMU «MeTamasl W CIUIaBbl», B3aUMOJECHCTBHE
MIEJIOYHBIX U MIEJT0YHO3EMETbHBIX METAJUIOB C BOJOM (BO3MOYHO HCIOJIb30BAHHE
BUJIEOMATEpUaIOB), B3aMMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
IeJI04Yel, KAYECTBEHHbIE PEAKIIMM Ha HEOPTaHUYECKHUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHBl METAJJIOB, B3aUMOJCIHCTBHE THAPOKCHIOB ATIOMHUHHS U ILIMHKA C
pacTBOpaMu KHCJIOT U IIEJIOYEH, pEeUIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 [0 TeMaMm
«lanorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUSNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUSA U KU3Hb.

Ponp xumum B oGecriedeHN yCTOWYMBOTO pa3BUTHUS yenoBeuecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEA0BAHUS.
HayuHble mpuHIMIIBI OpraHU3alui XMMUYECKOTO MPOU3BOACTBA. [IpoMBIIITICHHBIE
crocoObl MOYYEHHUs BaXKHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJCTBA aMMHUAKa,
CEpHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €r0 MOCHEACTBHUS.
Ponp xumuu B oOecriedueHnH SHEPTETUYECKOM 0€30MacCHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuiia
WCIOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. POk XuMuu B pa3BUTUHA MEAULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Poib xumuu B
obecrieueHUH NMUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpencta. beitoBas xumus. [IpaBuiia
0e30MacHOr0 MCIOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOMU
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPAIbHBIEC YI0OPEHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKJIO, KepamuKa.
Marepuansl s 3JeKTpoHUKU. HaHoTexXHOIOTH Y.

PacuétHnlie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WIM O00BEMY OJHOrO0 M3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTOB pPEaKIMU, €CIW OJHO U3
BEIIIECTB MMEET MNpHUMECH, Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) IPOJIYKTA
peaKIuu, €ClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBoOpa C OMNpeaeTIEHHOU
MaccoBOW JOJied pacTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJM UM MOJISIPHOMN
KOHIICHTpAIIMM BENIECTBA B PAcTBOPE, JOJW BBIXOJA TNPOJAYKTAa PEaKIUu OT
TEOPETHIYECKH BO3MOYKHOTO.

MexrnpeaMeTHbIC CBSI3H.

Peanuzarus  MeXnpeaMETHBIX  CBsS3€H MpU  HM3y4YeHHH  oOOmed
HEOpraHnueckor XumMuu B 11 Kjacce OCyIIECTBISETCS Yepe3 MCIOIb30BaHHE KaK
OOIIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHITHH, TPUHATHIX B OTAEIBbHBIX
IpeaMeTax eCTECTBEHHO-HAYYHOTO IHKJIA.

OO61ue ecTeCTBeHHO-HAYUYHbIE TIOHATHS: SBJICHUE, HAYYHBIN (aKT, TUIIOTE3a,
TEOpHsI, 3aKOH, aHaJu3, CHUHTE3, KiIacCU(HKAIUS, TMEPUOJIUIYHOCTh, HAOJIOICHHE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICITUPOBAHUE.

®uznka: Marepusi, MHUKPOMHUpP, MaKpOMHUpP, aTOM, O3JIEKTPOH, TPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUN YPOBEHD,
BEIIECTBO, TEN0, OOBEM, arperaTHOe COCTOSHHME BEIIEeCTBA, HICATBHBIN Tas,
¢du3nuecKkre BeIMUNHBI, €IMHULIBI N3MEPEHUS, CKOPOCTbh, SHEPTHUSI, Macca.

buomnorus: kneTka, opraHusM, sKocuctema, ouocdepa, MeTaboIM3M, MaKpO-
¥ MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOTLIUBO,
peCypChl.

TexHomorusi: XxuMudeckass MPOMBIIIIIEHHOCTh, METAILTYPTHsI, CTPOUTEIbHBIC
MaTepualbl, CEJIbCKOX035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarneBTHYECKAS MPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX



npemnaparoB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; ClIOCOOHOCTh CTABUTD LIEJIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS TMpeAaMeTa «XHUMHUS» OTpakaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M TMPAKTHUYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEMH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BBHIIIOJIHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHOUN XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUU U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMH, CBA3AHHBIE C XUMUUECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPBbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 3740poBOro M 0Oe3zomacHOro oOpa3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU JCATEIHLHOCTH;

NMOHUMAHMUsI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B PEUICHUHM NPaKTUYECKUX 3ajad
COIIMAIbHOM HAINPaBJIEHHOCTH (B paMKax CBOETO Kilacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TPyAa U pe3ysibTaTaM TPYI0BOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHAMBUIYAIbHOW TpPaeKTOPUH
oOpa3oBanus, Oynmymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH O0IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOT0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU HA 3E€MIIE;

MMOHMMAaHMS TJIOOATBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
SKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COLMATIBHON CPEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, IPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeATebHOCTH AKOJIOTHYECKON HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU TPoOJIeM COXpaHEHUS
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUH TI00aTbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IIOHMMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPHIBHOMY OOpa30BaHUIO U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.



METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylabTaThl OCBOEHHS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo01ero 06pa3zoBaHus BKIIOYAIOT:

3HAQUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpakarollue
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEHU(PUKY METOJOB IMO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

yYHHUBEpCaJIbHbIE yueOHBIE JCHCTBHs (TIO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIbHOM KOMIIETEHIIMH 00yYarolnXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHUS M yYHUBEPCAJIbHBIC ydeOHBIE
JNEUCTBUS B ITO3HABATEILHON U COLIMATILHOM MIPaKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPaXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JOoruvyecKme JAeicTBUS:

CaMOCTOATENbHO  (QOpMYyNIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LEeNu MACATEIbHOCTH, 3ajaBas MapameTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIETSAMU;

UCIIOJIB30BAaTh NPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOrO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TIOHATUS JIJIS1 OOBSICHEHUS! OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BHIOMpATh OCHOBAaHUS W KPUTEPUU [JIs KiIacCU(PUKAIMKM BEIIECTB W
XUMHWYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CIICICTBEHHBIE CBA3M MEXAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, (OPMYJIHUPOBATH BHIBObI U 3aKIIFOUECHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUUeckas (QopMmysa, ypaBHEHHE XUMHYECKOH



peaKknuuu — TPU PEIICHUH YYCOHBIX IMO3HABATECIBHBIX M TPAKTUYECKUX 3ajad,
MIPUMEHSTh HAa3BaHHBIC MOJCIIBHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIa/ICTh OCHOBAMH METOJOB HAay4YHOT'O ITO3HAHMS BEIIECTB M XUMHYECKHX
peaxkuuu;

(GbOopMyITMpPOBATH LETU U 33/1a4l UCCIICIOBAHUS, UCIIOIh30BATh MTOCTABICHHBIC
U CaMOCTOSATEIBHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KavyeCTBE WMHCTPYMEHTA
MO3HAHUS W OCHOBHI JIJIT (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUH;

BJIQJICTh HABBIKAMHM CaMOCTOSITCIBHOTO IUIAHUPOBAHHMSI W TPOBEICHHS
YUYCHHYECKUX SKCIICPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJIIOIATh 32 XOJ0M
nporecca, CaMOCTOSITEIbHO IIPOTHO3UPOBATh €r0 Pe3ysbTaT, (OPMYITUPOBATH
00001IIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3yJIbTaTOB UCCJICIOBAHMSI,
COCTaBIIATh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON paboTe;

NpHOOPETaTh OMNBIT YYCHUYCCKOW MCCIICIOBATEIBLCKOH UM TPOSKTHOU
JCATEIIBHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MOMCKY METOJIOB PCIICHHUS TPAKTHYCCKUX 3a7ad4, MPUMEHCHUIO pPa3IMYHbIX
METOJIOB MO3HAHUS.

3) paboTa ¢ nnpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4yHO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEpXKaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpOoBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed J0OCTOBEPHOCTH u
HENIPOTUBOPEUHUBOCTD;

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITIOJHEHUS yYEOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3TNUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSAITETLHO  BBIOMpATh  ONTHUMAIBHYIO  (OpMy  TIpEICTaBICHUS
uHdopmaru (cxeMbl, rpaduKe, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U APYTHE);

UCIIONIb30BaTh HAYYHBIM $3bIK B KAadeCcTBE CpEICTBa Tpu pabore C
XAMUYECKOW WH(POpMANMEH: TPUMEHITh MEXNpeaMeTHble (du3nueckue u
MaTeMaTUYEeCKHe) 3HAKU ¥ CUMBOJIBI, (OPMYIIbI, aO0OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUC CPCACTBA HAT'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHH:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPENJIOKEHHOMN 3a/1a4H;

BBICTYNIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HMCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, pealn3alu y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepCaJlbHbIe y4eOHbIE IeHCTBUSA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NEeSATENbHOCTh, ONpenesss €€ Ueau W 3aJaud, KOHTPOJIUPOBATH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUM Y4E€OHBIX M UCCIIENOBAaTEeNbCKUX 3a/ad, BbIOMpATh Haunboiee
3G eKTUBHBIN Ccrmoco0 HX pemeHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTrIyOJIEHHOM
YpOBHE Ha YPOBHE CpeJHero oOmiero oO0pa3oBaHMs BKIIOYAIOT CHEIU(PUICCKUEC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHUM, BHUIIBI EATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHMS W MPUMEHEHUIO 3HAHWW B PA3THYHBIX yUEOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHEll. B
porpaMMe IO XUMHUU MPEIMETHbIE pPE3yNbTaThl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUSI»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAUYEHHWU OPTaHMYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBON 0€30MacHOCTH, B PAa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEPHUAIIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHun palMOHAIBHOTO
MPUPOAOIIONB30BaHUSA, B (OPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KyIbTYphI
YeJIoBEKa, a TaKKe OJKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBbIO U IPUPOJIHOM CPEJIE;

BJIaQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3IEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
oboyouka aroma, S-, P-, O-aToMHBIE OpPOMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMS ~aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00bEM, YIIIEpOIHBIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajgukai, CTpyKTypHble (GopMmysbl (pa3BEPHYTHIE, COKpPAIEHHEIE,
CKEJIETHbIE), M30MEpUs CTPYKTypHass M NPOCTPAaHCTBEHHas (TreomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA psAJl, TOMOJOTH, YTIEBOAOPOJIbI,
KHUCTIOPO/I- U a30TCOJEpKalIUe OpraHUYeCKUe COCAMHEHHsS, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonnueckuii 3akon J[. M. MenneneeBa, Teopus CTPOEHUS OPTraHUYECKUX
BeniecTB A. M. ByTtnepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBPALICHUS DSHEPrUM TMpPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; MTPEACTaBICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuentanTsl | u Il pona);
(akTONOTMYECKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
NESTENbHOCTH  YellOBeKa, OOMMX  HAyYHbIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOMA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY I COCTABJICHUSI MOJICKYJIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMA U PACKpPhIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKUMA  MOCPEICTBOM  COCTABJICHUS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHil, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTpAIuu
UX XUMUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYEHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIaccy/Tpynne COCIWHEHHWH, JaBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAWTH TpUBUAIBHBIE HA3BaHUS AJIs OTIEIbHBIX
MpEeJCTAaBUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TOIYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJIOTA, CTEAPUHOBAs, OJICMHOBAs, MAJbMUTUHOBAST KUCJIOTHI,
[JIMIVH, aJlaHWuH, MajabTo3a, (PpyKTO3a, aHWIWH, TUBUHWI, U30TPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYECKUX COCAMHEHUAX (KOBAJEHTHAs WM WOHHAs CBs3b, O- W T-CBSI3b,
BOJIOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSATH TOJOKCHUS TEOPHUH CTPOCHHSI
oprannyeckux BemecTB A. M. BytinepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMM  XapaKTepuU3oBaTh  COCTaB, CTPOCHHUE,
¢usznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX MPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, alIKEHOB, aJKaUEHOB,
JKUHOB, apOMAaTUYECKUX YIJIE€BOJOPOJOB, CIUPTOB, albIETHIIOB, KETOHOB,
KapOOHOBBIX KHUCIOT, MPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yTrJIeBOAOB (MOHO-, IU- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TE€HETHMYECKYI0  CBSI3b  MEXJAY  HHUMH  ypaBHEHUSAMH
COOTBETCTBYIOIIUX XWMHUYECKHX PEAKIUi C WCHOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh YMEHHS TOJATBEPXAaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTHHEHHM OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSIHUAS aTOMOB
Y TPYMI aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOIHOTO
ChIpbsi (HedThb, MPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPAaKTUYECKOE TPUMEHEHHE MPOYKTOB NepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWN O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAONIOICHUH, U3MEPEHUHN, MOJICTUPOBAHNUN, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUS CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

c(hOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3UUYECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIbl BelIeCcTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHus, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIUMH  DKOJIOTMYECKOW  O€30MacHOCTH  IOCJTEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C TmepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHbBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIMSIX, CBA3aHHBIX C XUMHEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSATEHHO IUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUN DKCIEPUMEHT (MOJYyYEHUE M M3YYEHHUE CBONCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMUHU YTIEBOJAOPOJOB PA3IMYHBIX KJIACCOB U
KUCJIOPOJACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PEUICHUE JKCIEPUMEHTATbHBIX
33j1a4 10 PACIO3HABAaHWIO OPraHWYECKUX BEIIECTB) C COOJIOICHHEM TPaBHUII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJbTaThl IKCIIEPUMEHTA, AHATM3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

cOOJIFOIaTh MpaBHIa SKOJIOTHYECKH IeJIeCO00Pa3HOTo MOBEICHHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEJSIX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIICH
MPUPOTHOM Cpelibl U JOCTHXKEHUS €€ YCTOMUYUBOIO Pa3BUTHSA,

OCO3HaBaTh OIMACHOCTh TOKCHYECKOTO JCWCTBUSI HA JKUBBIE OpPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, TOHMMAs cMbIch rokaszareis [1/1K;

aHAJIM3UPOBATH 11€JI€CO00PA3HOCTh NMPUMEHEHUSI OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIIEHUS PUCK-TI0JIb34;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBIATh IICJIICHANIPABICHHBIA TOMCK
XUMHUYECKOU MH(OPMAIIUK B PA3IMYHBIX HCTOUYHMKAX (Hay4YHasi M y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoi mHGopmanuu, UHTepHET U IpyTHe), KPpUTHICCKU
aHaJIM3MPOBATh XMMHYECKYI0 MH(OpMAIMIO, epepadaThiBaTh €€ M HUCIO0JIH30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHMS Kypca «OOIas M HeopraHudeckas
XUMUS» OTPAKAKOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUI: O MAaTepUAIbHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SBJIIEHUM NPUPOABI, O MECTE UM 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJiM B OOECIEUCHHH YCTOWYHMBOIO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPUPOIHOM

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAs 00010YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THOpuaM3alus aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJICHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBs3b (KOBAJICHTHAsl, HWOHHAs, METAJIMYEcKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pEHIETKa, XUMHUUYECKash pPeakius, pacTBOp, JJIEKTPOJUTHI,
HEAJICKTPOJIUTBI, DJICKTPOIUTHYECKAs JUCCOLMAIMS, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIA TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU 3(deKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUYECKON peaKkIii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHUS AIEKTPOJUTHUYECKON AUCCOLMAIMU, TEPUOAUUYECKUN
3akoH [[.1. MeneneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHCHUS U
MIPEBPAILCHUS SHEPTUM NMPU XUMHYECKUX PEAKLMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJMYECKHUI S3bIK
XUMUHM, MHPOBO33PCHUECKUE 3HAHUA, JIeKallMe B OCHOBE IOHUMAaHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJICHHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OC30IMacHOM
WCTIOJIb30BAHUN Ba)KHEUIIIMX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NEATCIPHOCTA  4YeJOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMCHHI: BBIABIIATH XapaKTCpHBIC IMPHU3HAKH TIOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJIL30BaTh XUMHUYECKYI0 CHUMBOJIUKY TSt
cocTtaBlieHUs (GOpMyJd BELIECTB M  YpPaBHEHUUW XHMMHUUYECKHX  PpEaKIHi,
cuctematnueckyro HoMeHkinarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIACIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISIThH BAJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BUJI XUMUUYECKOU CBsA3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM W
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIIUU 10 Pa3TUYHBIM IIPU3HAKAM (YUCTY
U COCTAaBy pEarupyrolluxX BEIIECTB, TEIIOBOMY 3(P(DEKTy peakiuu, U3MEHEHHUIO
CTEMIEHEeW OKHCIICHUS JJIEMEHTOB, OOpPAaTUMOCTH, Y4YacTHIO KaTajlu3aTtopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KiIacCUpUKAIIUN
M3Yy4YaeMbIX BEILIECTB U XUMUYECKUX PEaKIIUi;

c(hOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATh CMBICI MEPHOIUYECKOTO 3akoHa JI.
W. MenpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYIO, O0BSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHPOBAHHOCTh YMEHHUI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX DJIEMEHTOB IE€PBOrO—4YETBEPTOrO IEPUOJOB
Ileppuonnueckorn  cucremsl .M.  MeHnngeneeBa,  HCHONB3ys  IOHATHUA
«PHEPIreTUYECKHE YPOBHU», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
CoeMHEHUM 1o nepuojgam u rpynmnam llepuonmyeckor cuctemsr . .
MenzeneeBa, BaJ€HTHbBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIHE
XUMHUYECKHE  CBOMCTBA  BELIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYLIECTBOBAaHHE T'€HETHYECKOW CBA3M MEXKIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MMOMOIIBIO YPAaBHEHNM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTh: OKHCIWUTEIHHO-
BOCCTAHOBUTENIBLHBIX PEAKIMi MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ATUX peaKklui; peakluuii MOHHOrO0 OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAlIEHHBIX  HWOHHBIX  YPAaBHEHUW;  pEAKUMM  THUAPOIM3a;  pEeaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMeEpPe TMIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTb yMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHMUYECKOW peaklud B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIIECHUS] XUMUYECKOTO PAaBHOBECHS O/ BIUSIHUEM
BHEIIHUX Bo3aeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIe MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3ZHOCTh
MPUMEHEHHs] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHUS PUCK-TIONB3A;

c(hOpMUPOBAHHOCTh BIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIONCHUE, H3MEpPEHUEe, MO/JIeIUPOBaHUE,
AKCTIIEPUMEHT (peaibHbIN U MBICIICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TIPUMEHSTh 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKHUX SBJICHHM, HMMEIOIIUX MECTO B TPHUPOJIE,
MPaKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABIIATH B3aUMOCBSI3b XMUMHUECKHUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIIBHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» U «MOJSIpPHAS KOHLICHTPALIMS»;
MAaccChl BEIIeCTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO 3(dekra
peaKiuyu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH C
M3BECTHOW CTENEHBIO AMCCOLMANNM;, Macchl (00BEMaA, KOJIMYECTBA BEIIECTBA)
IPOJIyKTa pEaKIUHu, €CIU OJHO W3 MCXOIAHBIX BEIIECTB AAHO B BUIE PacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIeH PacTBOPEHHOTO BEIIECTBA WM JAHO B HM30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATEIFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEIECHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbID HWHJIUKATOPOB, HM3yUYECHHE BIUSHUS
pa3IuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamis» U «Hemertamne») ¢
coOmroIeHneM TpaBuil 6€30MacHOr0 OOpaIIeHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
oOopynoBanueMm, (HOpMyTUpOBAaTH I€b HCCJICNOBAHUS, TNPEICTABIATH B
paznuuHoN opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATHh M OIICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHUI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 0O0OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIIOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX
OMBITOB, 9YKOJIOTUYECKH IE€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHOU
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA YKUBBIE OPraHU3MBbI ONPEACITEHHBIX HEOPTraHMYECKUX
BEIIECTB, MOHUMas cMblici nmoka3zarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UICTOUHHKAX (Hay4dHasi U yueOHO-HaydHas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, UHTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadaTeiBaTh €€ U UCMIOJIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
. bubnuoreka [JOK
[Ipenmer oprannueckoi xumuu. Teopust
N https://m.edsoo.ru/7f41837¢
11 CTpOEHUS OPraHnYecKuX coequHeHnil A. M. 8 POII
b
ylieposa https://resh.edu.ru/
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
[IpenenvHbIE YIII€BOAOPOIBI — AJKAHBI, https://m.edsoo.ru/7f41837c
2.1 5)
LHUKJIOATIKAHBI POl
https://resh.edu.ru/
bu6mmoreka [JOK
HenpenenbHbie yrieBoI0pOIbl: AJIKEHBI, https://m.edso0.ru/7f41837c
2.2 14 1
aJIKaJIME€HbI, aJIKUHBI POII
https://resh.edu.ru/
bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
2.3 Apomatuyeckue yrieBoJopoabl (apeHsl) 8
POl
https://resh.edu.ru/
24 [IpupoaHbIE ICTOUYHUKH YTIIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTka https://m.edsoo0.ru/7f41837¢c
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POIII
https://resh.edu.ru/
bubmmoreka [{OK
https://m.edsoo.ru/7f41837c¢
2.5 l"anioreHnpou3BoAHBIE YTIEBOJOPO/IOB 4
POIII
https://resh.edu.ru/
Wroro mo pazueny 35
Pa3nen 3. Kucjiopoacoaep:kamue opraHu4ecKue coeTHHeHHus
bubmmoreka [{OK
https://m.edsoo0.ru/7f41837c¢
3.1 Crnuptsl. DeHon 11 PO
https://resh.edu.ru/
bu6moreka [IOK
KapOonunbHbIC COSMHEHUS: alTbICTU Bl
https://m.edsoo.ru/7f41837c
3.2 keToHbl. KapOoHoBBIE KUCTOTHL. ClI0KHBIC 21 POIII
>upet. JKuprr https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
3.3 VYrineBoasl 9 PO
https://resh.edu.ru/
Utoro no pazneny 41
Pa3znea 4. A3oTrconep:kanue oprann4eckue coeTuHeHus
bubnuoreka [JOK
41 AMUHBL. AMUHOKHUCIIOTEI. benkn 12 https://m.edsoo.ru/7141837¢
POIII
https://resh.edu.ru/
Hroro no paszneny 12
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Pa3nes 5. BoicokoMoJieKyIsIpHbIE COeANHEHUSI

5.1 BbICOKOMOTIEKYIIAPHBIE COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
POIII

https://resh.edu.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102



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

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/ieioB H TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
. bubnuorexa [JOK
Crtpoenue atoma. [lepuoandeckuii 3aKoH
https://m.edso0.ru/7f41837c
11 u [lepnoanueckas cucteMma XUMUYECKUX 9 POII
anemenToB J. 1. Menaeneera hitps://resh.edu.ru/
bu6moreka [IOK
Crpoenue BemiectBa. MHOTOOOpasme https://m.edso0.ru/7f41837c
1.2 11 1
BEIIECTB POIII
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edso0.ru/7f41837c
1.3 X 19 1 3
MMHYECKHE PEaKITUU POIII
https://resh.edu.ru/
Hroro mo pazgeny 39
Paznen 2. Heopranmyeckasi XuMus
bubnuoreka [JOK
https://m.edso0.ru/7f41837c
2.1 Hemeramnsr 31 1 3 POIII
https://resh.edu.ru/
bu6mmoreka [JOK
2.2 Mertanbl 23 1 2 https://m.edsoo.ru/7f41837c

POIII
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https://resh.edu.ru/

Hroro no pazgeny 54
Paznea 3. XumMusd u :KM3HL
bubmmoreka [{OK
MeTtoabI ITIO3HAHUS B XUMHUHU. XUMHA U https://m.edsoo.ru/7f41837c
3.1 9
KA3HD POIII
https://resh.edu.ru/
Wroro mo pazueny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrpoasubie | IlpakTuuyeckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypchl
[IpenMer u 3HaUEHUE OPraHUYECKON
XAMHWH, IPEICTABICHUE O bubmiorexa HOK
1 o O(’) 5 pa3 DI 1 4.09.23 https://m.edso0.ru/7f41837c
MHOT WU OPraHUYECKUX
P N P POIII https://resh.edu.ru/
COEIMHEHUI
DJNEKTPOHHOE CTPOCHUE aTOMa
yriepoja (OCHOBHOE U bubnuoreka [IOK
2 BO30YXKIEHHOE COCTOSTHUS). 1 5.09.23 https://m.edsoo.ru/7f41837c
BanenTHBIE BO3MOKHOCTH aToMa POII https://resh.edu.ru/
yriiepoa
XUMHUYECKas CBSI3b B OPraHUUECKHIX
COEIUHEHHUAX. MeXaHU3MBI bubmiorexa LOK
3 g ’ N 1 7.09.23 https://m.edsoo.ru/7f41837c
00pazoBaHUs KOBAJCHTHOM CBSI3H,
N POII https://resh.edu.ru/
crocoObI pa3pbiBa CBA3CH
bu6mmoreka [JOK
Teopust CTpOCHUS OPraHUICCKUX
4 5 A M.E 1 11.09.23 https://m.edsoo.ru/7f41837¢c
coequHenuit A. M. JIEpOBa
& yHIep POII https://resh.edu.ru/
Bunpl n3oMepuu: CTpyKTypHas,
MPOCT aHCTBr;HHa}I g}JTeIZTp OHHEIE bubmiorexa LOK
5 (1;) o p ’ p 1 12.09.23 https://m.edsoo.ru/7f41837c
3¢ (PEKTEI B MOJIEKYIIAX OPraHUYECKUX
o Y P POII https://resh.edu.ru/
COEIUHEHUH
IIpencraBnenue o kilaccudukaluu u Bubnnoteka LOK
6 pes Purcan 1 14.09.23 4

CUCTCMATHUYCCKasl HOMCHKJIaTypa

https://m.edsoo.ru/7f41837c
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(IUPAC) oprannuecKmx BEIIECTB

P3LW https://resh.edu.ru/

Knaccugukamus peaxnuii B

bubmuoreka [JOK

7 N 18.09.23 https://m.edsoo.ru/7f41837c
OPFAiaeckou XiMiH POII https://resh.edu.ru/
CucremaTu3zais 1 0000IICHIE brbmmorexa [OK

8 AT 110 TeMe 19.09.23 https://m.edsoo.ru/7f41837c

POHI https://resh.edu.ru/
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas Gpopmysa, HOMEHKIATypa 1 bubnuorexa [JOK

9 H30MEpHS, IICKTPOHHOE U 21.09.23 https://m.edsoo.ru/7f41837c
IIPOCTPAHCTBEHHOE CTPOEHUE POUI https://resh.edu.ru/
MOJIEKYJT
du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmorexa TOK

10 ATKAHOB 25.09.23 https://m.edsoo.ru/7f41837c

POII https://resh.edu.ru/
Haxoxnenue aikaHOB B IPUPOJIE. bubmuorexa [JOK

11 CriocoObl mosTyueHus: U IpUMEHEHUe 26.09.23 https://m.edsoo.ru/7f41837c
aJIKaHOB POII https://resh.edu.ru/
[uxnoankansl: odmas Gopmyina,

HOMEHKJIaTypa U U30Mepus, bubnuoreka [JOK

12 0COOCHHOCTH CTPOCHUS H 28.09.23 https://m.edsoo.ru/7f41837c
XUMHUYECKUX CBOMCTB, CIIOCOOBI POII https://resh.edu.ru/
MOJIy4eHUsI U IPUMEHEHHUE
Pemenune pacu€tHbIx 3a1a4 Ha
oTpeJieNieHue MOJIEKYISIPHOU BuGmiorexa OK

13 (POPMYIbI OPraHHYECKOTO BeleCTB 2.10.23 https://m.edsoo.ru/7f41837c

110 MaCCOBBIM JOJISIM aTOMOB
JJIEMEHTOB, BXOJSAIIUX B €0 COCTAaB.
CucreMmaruzanuys u 00o01eHue

POII https://resh.edu.ru/
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3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUM psI,
obmias popmysa, HOMEHKIATYpa,

bubmmoreka [{OK

14 3JIEKTPOHHOE W MPOCTPAHCTBEHHOE 3.10.23 https://m.edso0.ru/7f41837c
cTpoeHue Mosekyn. CTpykTypHas U POII https://resh.edu.ru/
LUC-TPAHC-U30MEPHS ATTKEHOB

. bubnuorexa [JOK
duznyeckne 1 XUMUYECKHEe CBOMCTBA

15 atkenos. TIpasio MapkoBHHKoBa 5.10.23 https://m.edsoo.ru/7f41837c

POIII https://resh.edu.ru/
CriocoObI MoTy4eHusT U IPUMEHEHNE bubmorera [JOK

16 9.10.23 https://m.eds00.ru/7f41837¢
ATKEHOB POII https://resh.edu.ru/
[IpakTnueckas padota Ne 1 mo Teme bubnuoreka [JOK

17 "[TomyueHue sTUIEHA U U3yYEHUE €r0 10.10.23 https://m.edsoo.ru/7f41837c
CBOMCTB" POII https://resh.edu.ru/
Pemenue pacu€rHbIx 3a1a4 Ha bubnuoreka [IOK

18 OIIpe/IETICHUE MOJIEKYIISIPHOU 12.10.23 https://m.edsoo.ru/7f41837c
(hopMyJIBI OPraHNYECKOTO BEIIECTBA POII https://resh.edu.ru/
AJKaJIMeHbl: CONPsUKEHHBIC,

M30JIMPOBAHHBIC, KyMYJITHPOBAHHBIE. bubmorexa HOK
19 OcOBEHHOCTH AEKTPOHHOLO 16.10.23 https://m.edso0.ru/7f41837c
POII https://resh.edu.ru/
CTPOCHHS
. N bubmuoreka [JOK
XHUMHUYECKUE CBONCTBA CONPSHKEHHBIX

20 17.10.23 https://m.edso0.ru/7f41837c
FHCHOB POII https://resh.edu.ru/
CriocoOslI mosTyueHus: ¥ IpUMEHEHUe bubmorexa HOK

21 19.10.23 https://m.edso0.ru/7f41837c
WIRAAMCHOB POII https://resh.edu.ru/

22 ANKUHBI: TOMOJIOTHYECKUH psi, 23.10.23 bubnuorexa [IOK
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obmras popmysa, HOMEHKIATYpa,
ANIEKTPOHHOE ¥ MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJT, (PU3UUCCKHE

https://m.edsoo.ru/7f41837c
POII https://resh.edu.ru/

CBOICTBa
bubmmoreka [{OK
23 XUMHYECKUE CBONCTBA aJIKUHOB 24.10.23 https://m.edsoo.ru/7f41837c
POHI https://resh.edu.ru/

KauecTBeHHbIE peakii Ha TPOMHYIO bubmuorexa LIOK

24 26.10.23 https://m.edsoo.ru/7f41837c
CBA3D POHI https://resh.edu.ru/
CriocoObl osTyueHus: U IpUMEeHEeHue bubamorera LOK

25 6.11.23 https://m.edso0.ru/7f41837¢
AIKHTOB POII https://resh.edu.ru/
Pemenue 3agayu: pacu€rsl 1o bu6mmoreka [IOK

26 o 7.11.23
YPABHEHUIO XUMHUYECKOW PEaKIIUH https://m.edsoo.ru/7f41837c

97 CI/ICTeI:/IaTmaum u o0oOuIieHue 9.11.23 POII  https://resh.edu.ru/
3HAHUH [0 TeMe
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Ias bu6mmoreka [JOK
dhopmysa, HOMEHKIATypa. https://m.edsoo.ru/7f41837c

28 DJIEKTPOHHOE M MPOCTPAHCTBEHHOE 13.11.23
CTpOEHHUE MOJIEKYN OeH30Ja U
TOJIyoJIa, UX (PU3NYECKUE CBOWCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: 14.11.23 POUI https://resh.edu.ru/
peaKkiuu 3aMeneHus
XHMMHUYECKUE CBOMCTBA aPEHOB: bubnuoreka [IOK

30 PEaKIMHU TPUCOETUHEHHS, OKMCIIEHHE 16.11.23 | https://m.edso0.ru/7f41837¢c
TOMOJIOTOB O€H30.1a

31 Oco0eHHOCTH XUMHYECKHUX CBOWCTB 20.11.23 POLI  https://resh.edu.ru/
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CTHUpOJIA

Pemrenne pac4€THbIX 3324 HA

bubmuoreka [JOK

32 oTIpe/IeIIeHUEe MOJICKYISIPHOU 21.11.23 https://m.edsoo.ru/7f41837c
(hOopMyITBI OPraHUYECKOTO BEIIECTBA POII https://resh.edu.ru/
CriocoObI mosTy4eHHs U IPUMEHEHNE brbmmorexa [OK
33 23.11.23 https://m.edsoo.ru/7f41837c
Bperop POHI https://resh.edu.ru/
I'eneTnueckas cBsI3b MEXKIY bubnuorexa [JOK
34 Pa3IMYHBIMU KJIacCaMu 27.11.23 https://m.edsoo.ru/7f41837c
YIJIEBOJIOPOJIOB POIII https://resh.edu.ru/
Pacuétel no ypaBHEHUAM
. bubmuorexa [JOK
35 XUMITICCKAX peaKtuit. 28.11.23 https://m.edsoo.ru/7f41837c
CI/ICTeE/IaTmauHsI # 0000I11IeHE POII httos://resh.edu.ru/
3HAHUM 10 TeMe
[Tpupoaueiii ra3. [lonyTHbIe Bubnmorexa [JOK
36 30.11.24 https://m.edsoo.ru/7f41837c
HOQTAHIC rass! POII https://resh.edu.ru/
KaMeHHBIi yroibs ¥ IpOayKThl €ro bubmmorexa [TOK
37 HepepaboTk 4.12.23 https://m.edsoo.ru/7f41837c
POII https://resh.edu.ru/
Hedtb 1 ciocoOwnI €€ mepepaboTKH. bubnunoreka [JOK
38 [IpumeHeHne npoayKTOB 5.12.23 https://m.edsoo.ru/7f41837c
nepepaboTku HepTU POUI https://resh.edu.ru/
I'eneTnyeckas cBA3b MEXKILY bubnuoreka [IOK
39 pa3IMYHBIMU KJ1acCaMHU 7.12.23 https://m.edsoo.ru/7f41837c
YTJIEBOJOPOJIOB POIII https://resh.edu.ru/
l"anorenomnpoun3BoaHbIE bubmorexa LIOK
40 11.12.23 https://m.edsoo.ru/7f41837c

YIIJIIEBOAOPOAOB: JICKTPOHHOC

POII https://resh.edu.ru/



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

CTPOCHHE; PEaKIMU 3aMEIICHUS

rajoreHa
efiCcTBHUE IeI0veH Ha
f[anoreanI:mBozIHme. bubmorera [JOK
41 B3anmo 1eHCTRHE THIATOrCHATKAHOR 12.12.23 https://m.edsoo.ru/7f41837c
POII https://resh.edu.ru/
C MarHveM M IIMHKOM
CucreMaru3anus 1 0000IIeHNE bubmorexa HOK
42 sHamwii 10 paszeny "YreBoioposr” 14.12.23 https://m.edsoo.ru/7f41837c
POIII https://resh.edu.ru/
KonTtponpHas padoTa o Teme bubmmorexa [JOK
43 " 18.12.23 https://m.edsoo.ru/7f41837c
POII https://resh.edu.ru/
[IpenenbHbIe OJHOATOMHBIE CIIUPTHI:
TOMOJIOTMYECKHH Psijl, 00Ias
dhopmyina, CTpoeHEe)i/[on:ijn, Bubnmorexa [JOK
44 19.12.23 https://m.edso0.ru/7f41837c
H3OMEPHA, HOMCHIIATYDE, POIII https://resh.edu.ru/
knaccudukanus, Guznueckue
CBOMCTBA
XUMHUYECKUE CBOMCTBA MPEICTbHBIX bubmorexa HOK
45 21.12.23 https://m.edso0.ru/7f41837c
OAHOATOMTBIX CHTHPTOB POII https://resh.edu.ru/
CriocoObl mosTyueHus: ¥ IpUMEHEHUe bubmorexa HOK
46 25.12.23 https://m.edso0.ru/7f41837c
OAIHOATOMBIX CITHPTOR POII https://resh.edu.ru/
[Ipocteie 3¢upsl: HOMEHKIATYpa U bubnunoreka [JOK
47 n30Mepusi, 0COOEHHOCTH (PU3NUECKUX 26.12.23 https://m.edsoo.ru/7f41837c
1 XUMHUYECKHX CBOMCTB POII https://resh.edu.ru/
48 MHOroaroMHbI€ CIUPTHI: 58.12.23 bubnunoreka [JOK

OTUJICHTJIMKOJIb U TJIMLUEPUH, UX

https://m.edsoo.ru/7f41837¢c
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¢u3nvecKrue 1 XMMHYECKHE CBOMCTBA

POII https://resh.edu.ru/

CriocoObl mosTy4eHHs U IpUMEHEHNE

bubmuoreka [JOK

49 9.01.24 https://m.edso0.ru/7f41837¢
MHOT'0Q@TOMHBIX CIIMPTOB P3Hl https://resh.edu.ru/
@DeHOJI: CTPOEHUE MOJIEKYIIBI, bubnuorexa [JOK
50 ¢busnveckne cBoricTBa. TOKCHYHOCTH 11.01.24 https://m.edsoo.ru/7f41837c
(enoia POII https://resh.edu.ru/
bubmmoreka [{OK
o1 Xumudeckue cBoicTBa (heHoma 15.01.24 https://m.edsoo.ru/7f41837c
POIII https://resh.edu.ru/
CriocoObl nosTyueHus: U IpUMEeHEHne bubmmorexa [JOK
52 16.01.24 https://m.edsoo.ru/7f41837c
(enona POIII https://resh.edu.ru/
[IpakTrueckas padota Ne 2. Permenue bu6mmoreka [IOK
53 SKCIEPUMEHTAIBHBIX 337]a4 110 TEME 18.01.24 https://m.edsoo.ru/7f41837¢
"Cruptsl 1 heHoBI" POUI https://resh.edu.ru/
Cucremaruzanus 1 00o0I1eHne bubmmorexa [OK
54 . 22.01.24 https://m.edsoo.ru/7f41837c
SHAHMUH TIO Teme POII https://resh.edu.ru/
ANBJIETUIbI ¥ KETOHBI: 3JICKTPOHHOE
. bu6mmoreka [JOK
55 CTPOCHHE KAPOOHHIIBHOH rPyMIIE; 23.01.24 https://m.edso0.ru/7f41837c
TOMOJIOTHYECKHE PSIIbI, 00IIast POII htps://resh.edu.ru/
(bopmya, u30MepHsi 1 HOMEHKJIATypa
ANBJIErUIbI M KETOHBI: (PU3NICCKHE bubmorexa HOK
56 N ) 25.01.24 https://m.edsoo.ru/7f41837¢c
CBOMCTBA; peaKkIuu MPUCOEAUHEHUS POII hitps://resh.edu.ru/
Peakiuu okucieHus U KaueCTBECHHBIC bubmorexa HOK
57 29.01.24 https://m.edso0.ru/7f41837c

pCakuu aJIbACTUAOB U KETOHOB

POII https://resh.edu.ru/
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CriocoObI MOJTy4eHUs AIbJICTHIOB U

bubmuoreka [JOK

58 30.01.24 https://m.edsoo.ru/7f41837c
KETOHOB POII https://resh.edu.ru/
OHOOCHOBHBIE TIPE/ICTbHbBIC bubmmoreka [{OK

59 KapOOHOBBIC KUCIIOTHI, 0COOEHHOCTH 1.02.24 https://m.edsoo.ru/7f41837c
CTPOEHHMS UX MOJIEKYJI POII https://resh.edu.ru/
N3omepus u HOMeHKIaTypa bubnuorexa [JOK

60 KapOOHOBBIX KHCIIOT, MX (DU3UUYECKHE 5.02.24 https://m.edsoo.ru/7f41837c
CBOMCTBa POHI https://resh.edu.ru/
XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX bubamorera LOK

61 OIHOOCHOBHELX KapGOHOBEIX KHCIIOT 6.02.24 https://m.edsoo.ru/7f41837c

POII https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB MypaBbUHOM bubnuoreka [JOK

62 KHCIOTBl. MHOTOOOpa3ue 8.02.24 https://m.edsoo.ru/7f41837c
KapOOHOBBIX KHCIIOT POUI https://resh.edu.ru/
Oco0eHHOCTH CBOMCTB:

HeMpeeNbHbIX U apOMaTHYECKUX
bu6mmoreka [JOK

63 KapOOHOBLIX, ANKAPOOHOBLIX, 12.02.24 https://m.edsoo.ru/7f41837c
TUAPOKCUKAPOOHOBBIX KHCIIOT. POIL hitps://resh.edu.ru/
[IpencraBuTenu BHICIIMX
KapOOHOBBIX KHUCJIOT
[TonsiTHEe 0 MPOU3BOAHBIX Bu6mmorexa LIOK

64 13.02.24 https://m.edsoo.ru/7f41837c
KapOOHOBEIX KHCIIOT POII https://resh.edu.ru/
CriocoOblI mosTyueHus: ¥ IpUMEHEHUe Bubmmorexa LIOK

65 15.02.24 https://m.edsoo.ru/7f41837c
KapOOHOBEIX KHCIIOT POII https://resh.edu.ru/

66 CrnosxHble 3(DUpBI: TOMOJIOTHUECKUN 19.02.24 bubnunoreka [JOK

psa, obmmas popmya, H3oMepus U

https://m.edsoo.ru/7f41837¢c
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HOMEHKJIaTypa

POII https://resh.edu.ru/

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmuoreka [JOK

67 20.02.24 https://m.edsoo.ru/7f41837c
3¢upoB
POII https://resh.edu.ru/
Pemrenne pacy€THbIX 3a1a4: 1O
ABHEHHMIO XUMHYECKOU peakiuu, Ha brbmmorexa [OK
68 Zp e eTeHIE MOSTE po” HH, 22.02.24 https://m.edsoo.ru/7f41837c
1} HUE MOJICKYJISIPHOU
peaet TICKYIAP POII https://resh.edu.ru/
(hopMyITBI OPraHNYECKOTO BEIIECTBA
[Tpaktuueckas padota Ne 3. Permenue
SKI:JHG I/IMeHTaJ'IllHI)IX 3a/1a4 10 TeMe brbmmorexa [OK
69 "Ka 6]2) OBLIE KIHCHO HC OKHEL 26.02.24 https://m.edso0.ru/7f41837¢
HOBBIC KHCIIOTHI. YKHBI
P | . . POII https://resh.edu.ru/
3¢upsl
XKupsl: ctpoenue, pusnueckue u bubamorera LOK
70 P .ec pec o“’c a( om3) 27.02.24 https://m.edsoo.ru/7f41837c
XMUMHYECKHE CBOMCTBA (THUAPOIIU
s POII https://resh.edu.ru/
OcoOEHHOCTH CBOWCTB JKUPOB, bubnuoreka [IOK
71 COJIepXKAIIUX OCTATKH HEMPEICIbHBIX 29.02.24 https://m.edsoo.ru/7f41837c
YKUPHBIX KUCJIOT. JKUpBI B pupoae POUI https://resh.edu.ru/
MBp11a KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, X MOIOIIIEe Bubmmorexa LIOK
72 eIu) o 10 . ’ . HIe 4.03.24 https://m.edsoo.ru/7f41837¢
fictBue. [loHsTue o cUHTETHYECKHUX
A POII https://resh.edu.ru/
Mororux cpeacrsax (CMC)
I'eneTnyeckas cB3b yrieBoI0pOIOB bubnuoreka [IOK
73 U KUCJIOPOJICOAEPIKAIIUX 5.03.24 https://m.edsoo.ru/7f41837c
OPraHUYECKHUX BEIIECTB POIII https://resh.edu.ru/
Pacuérsl no ypaBHEeHUsAM Bubmmorexa LIOK
74 P 7.03.24 https://m.edsoo.ru/7f41837c

XUMHUYCCKUX peaKI.lPII’I

POII https://resh.edu.ru/
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Cucremarusanus u 00001eHue

bubmuoreka [JOK

75 . 11.03.24 https://m.edsoo.ru/7f41837c
SHAHMHTIO TeMe POII https://resh.edu.ru/
OO61rast XxapakTepuCTUKA YTJIEBOJIOB U bubnuorexa [JOK

76 KJIaCCU(UKAIUS YIIICBOIOB (MOHO-, 12.03.24 https://m.edsoo.ru/7f41837c
T~ ¥ TIOJTUCAXaPHU/IbI) POII https://resh.edu.ru/
MoHnocaxapuabl: puznuecKue brbmmorexa [OK

77 . 14.03.24 https://m.edso0.ru/7f41837c
CBOWCTBA M HAaXOXJICHUE B TIPUPO/IE POII  https://resh.edu.ru/
[IpuMeHeHne rroKo3bl, €€ 3HAaYCHHE bubamorera LOK

78 ’ 18.03.24 https://m.edsoo.ru/7f41837c
B JKU3HEICATCIILHOCTH OpraHu3Ma POII https://resh.edu.ru/
Jucaxapupl: caxapo3a, MaIbTO3a U bubmuorexa [JOK

79 nakto3a. Haxoxaenue B mpupoie u 19.03.24 https://m.edsoo.ru/7f41837c
MPUMEHEHHE TUCAXapUIOB POII https://resh.edu.ru/
[Tonucaxapuapl: cTpoeHue bubnuoreka [IOK

80 MaKpOMOJIeKyJ, GU3nYeCcKue 1 21.03.24 https://m.edsoo.ru/7f41837c
XUMHUYECKHE CBOMCTBA, MIPUMEHECHUE POUI https://resh.edu.ru/
[TonsiTHe 006 UCKYCCTBEHHBIX bubmmorexa [TOK

81 1.04.24 https://m.edsoo.ru/7f41837c
BOTTOKHax POII https://resh.edu.ru/
Pemenue pacueTHbIX 3a1a4 Ha

bubmuoreka [JOK

82 OHPCCIICHHE JIOITH BRIXOJA HPOAYRTE 2.04.24 https://m.edsoo.ru/7f41837c
PEaKIlii 01 TeopetrHcti POII https://resh.edu.ru/
BO3MOYHOTO
CucremaTu3aius 1 00001IeHNne bubmmorexa [JOK

83 . 4.04.24 https://m.edsoo.ru/7f41837¢c
SHAHHI 1O pasiieiy POII https://resh.edu.ru/

84 KoHnTtponsHas pabota o Teme 8.04.24 bubnmoreka [JOK
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"Kucnopoacoaepxaiiue
OpraHu4yecKue coeuHeHus"

https://m.edsoo.ru/7f41837c
POII https://resh.edu.ru/

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIeKYI, o0mas opmyia,

bubmmoreka [{OK

85 SoMe OMCHKIATYDA 9.04.24 https://m.edsoo.ru/7f41837¢c
U30MEPUSL, HOMEHKJIAT u
pH, UK’H M3 POIII https://resh.edu.ru/
¢bu3nveckne CBOKWCTBA
XUMHYECKHE CBOUCTBA bubnmorexa LOK
86 I —— . o 11.04.24 https://m.edsoo.ru/7f41837¢c
UDATUUECKUX AMUHOB
POIII https://resh.edu.ru/
AHUWIVH: CTPOCHUE aHWINHA, bubnuoreka [JOK
87 0COOEHHOCTH XUMHUYECKUX CBOUCTB 15.04.24 https://m.edsoo.ru/7f41837c
aHMJIMHA POIII https://resh.edu.ru/
CrocoObI TOJTYUYEHUS U IPUMEHEHUE bubmorexa LOK
88 amudpaTiec yqa o P 16.04.24 https://m.edsoo.ru/7f41837c
HQATUHCCKHIX aMUHOB POIII https://resh.edu.ru/
AMMHOKHUCIIOTHI: HOMEHKJIATypa U
n3omepusi, Pu3nuecKne CBOMCTBa Bubnmorexa [JOK
89 Orze P ’e . . ) 18.04.24 https://m.edsoo.ru/7f41837c
TACTIPHBIC TIPEACTABIICII & POII https://resh.edu.ru/
AMHUHOKUCIIOT
XuMHYecKre CBOMCTBAa aMUHOKHCIIOT,
HUX OMOJIOTrMYeCcKOe 3HAUECHUE bubmorexa LOK
90 C 22.04.24 https://m.edsoo.ru/7f41837c
aMUHOKHCIIOT. CHHTE3 M THAPOIIU3 POII https://resh.edu.ru/
MHENTUIOB
Benku kak mpupoaHbIe TOJIMMEDEI; bubnnorexa [JOK
91 6p post PbL 23.04.24 https://m.edsoo.ru/7f41837c
TPYKTYPHI OCJIKOB
CTPYKTYPBL DETKO POII https://resh.edu.ru/
bu6mmoreka [JOK
92 XHUMHUECKHE CBOMCTBA OEJIKOB 25.04.24 https://m.edsoo.ru/7f41837c

POII https://resh.edu.ru/
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AzoTcojepkaiiue
TETePOIMKIMYECKUAE COCTUHEHHUSI.

bubmuoreka [JOK

93 H 29.04.24 https://m.edsoo.ru/7f41837¢c
€MHOBBIE KUCJIOTBI: COCTAB,
Y 8 POII https://resh.edu.ru/
CTpOEHUE U OMOJIOTHYECKas POJIb
[TpakTuaeckas padota Ne 4. Pemenue
JKCIIEPUMEHTAILHBIX 33144 10 TEME bubnmorexa LOK
94 " P 8 30.04.24 https://m.edso0.ru/7f41837c
30TCOAEPIKALIAE OPTaHUYECKHAE
8 p" . p POIII https://resh.edu.ru/
COEIUHEHUS
[IpakTnueckas padota Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEME bubnmorexa LOK
95 "p P 8 6.05.24 https://m.edso0.ru/7f41837c
aCIO3HABAHNE OPraHUYECKUX
. p POII https://resh.edu.ru/
COEIMHEHUI
KonTponbHas pabota o teme bubnuoreka [JOK
96 "A3zoTcoaepKaiiue OpraHun4eckue 7.05.24 https://m.edsoo.ru/7f41837c
coequueHus" POII https://resh.edu.ru/
OCHOBHBIE TTIOHATUSA XUMUU
BBICOKOMOJIEKVIISIPHBIX COEIUHEHUN U bubmmorexa [OK
97 Y1Ap a 13.05.24 https://m.edsoo.ru/7f41837c
METOBI UX CUHTE3a —
g POII https://resh.edu.ru/
MOJIMMEPHU3AITUS U TTOJTMKOHICHCAITUS
IImactMmaccel. YTunusanus u Eubmrorexa HOK
98 5 ' 1 14.05.24 https://m.edsoo.ru/7f41837c
nepepaboTKa IIACTUKA
pep POII https://resh.edu.ru/
OmacToMepbl: HATYPAILHBII Bubmorexa OK
99 pbl: HATYP p 16.05.24 https://m.edsoo.ru/7f41837c
CUHTETUYECKUE KayuyKu. Pe3una
Yy POII https://resh.edu.ru/
Boaokna: HaTypallbHEIE,
HCK CCTBeHHLiI: CHUHTETUUYECKHUE bubmmorexa [IOK
100 Y ’ ' 20.05.24 https://m.edsoo.ru/7f41837c

HOHI/IMepLI CIICOaJIbHOT'O
Ha3Ha4YCHUA

POII https://resh.edu.ru/
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[Ipaktudeckas padora Ne 6. Pemenue

OKCIICPUMCHTAJIbHBIX 3a41a4 I10 TEMC bubmmorexa HOK
101 "p P A 1 21.05.24 https://m.eds00.ru/7f41837¢
aCHO3}'I'aBaHI/IC IJIaCTMACC U POII https://resh.edu.ru/
BOJIOKOH
OG6obuieHNe U cucTeMaTU3alus
us3 GI}IIIHOFO Marepuaa 1o THeMe bubmorexa IOK
102 "Bcho oMOTe P . 1 23.05.24 https://m.edso0.ru/7f41837¢c
BICOKOM! KYJIAAPHBI
J: y P POII  https://resh.edu.ru/
COCAMHCHUA
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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11 KVIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 Atom. CocTaB aTOMHBIX SJIED. 1 https://m.edsoo.ru/7f41837c
XuMHUYeCKU 3J1eMeHT. Y30TOTIbI POII
https://resh.edu.ru/
bu6moreka [IOK
5 CrpoeHue 3JIeKTPOHHBIX 000JI04eK 1 https://m.edsoo.ru/7f41837c
aTOMOB, KBAaHTOBBIC YHCJIA POII
https://resh.edu.ru/
bu6mmoreka [IOK
Knaccudukanus xuMmuaeckux https://m.edsoo.ru/7f41837c
3 1
3IIEMEHTOB (S-, p-, d-, f-3memMenThI) POIII
https://resh.edu.ru/
bu6mmoreka [JOK
4 Pacnpenenenve 3neKkTpoHOB 1O 1 https://m.edso0.ru/7f41837c
ATOMHBIM OPOHTAIIAM POl
https://resh.edu.ru/
DNEeKTPOHHBIC KOH(PUTYpAITUH aTOMOB bubmorexa HOK
b P https://m.edso0.ru/7f41837c
5 3JICMEHTOB B OCHOBHOM H 1 POIII
BO30YKIEHHOM COCTOSIHUU https://resh.edu.ru/
DNeKTPOHHBIE KOH(UTYpAIIMi HOHOB bubmorexa HOK
6 P ypatt ' 1 https://m.edsoo.ru/7f41837¢c

QHCKTpOOTpI/IHaTCJ'ILHO CTb

POIII
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[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucTeMa XUMHYECKUX

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

7 anemeHTOB J. . Meneneera, CBA3b C POIII
COBPEMEHHOM TeOpHEH CTpOEHUs hitps://resh.edu.ru/
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB bubnuorexa [JOK
8 XMUMHMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX https://m.edsoo.ru/7f41837c
MU IIPOCTBIX U CIIOKHBIX BEUIECTB 10 POIII
rpynmnam M rnepuoaam https://resh.edu.ru/
bu6moreka [IOK
9 Cucrtematusanusa 1 000011IeHNEe 3HAHUN https://m.edsoo.ru/7f41837¢c
110 TEME POIII
https://resh.edu.ru/
Bunnl xumnueckoii cBsa3u. MexaHu3MEbl bu6mmoreka [IOK
10 00pa3oBaHUs KOBAJIEHTHOW CBSI3H. https://m.edsoo.ru/7f41837c
Bopoponnas cBsi3b. POIII
MexMoIeKyIIpHbIE B3aUMOJACHCTBUS https://resh.edu.ru/
BanenTHOCTh 1 BaJICHTHBIC bubmuoreka [JOK
1 BO3MOXKHOCTH aToMOB. CBsI3b https://m.edsoo.ru/7f41837c
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX POIII
T€OMETPHUUECKUM CTPOCHUEM https://resh.edu.ru/
bubnuoreka [JOK
12 [IpencraBieHus 0 KOMIIJIEKCHBIX https://m.edso0.ru/7f41837c
COEIMHEHUSIX: COCTaB M HOMEHKJIATypa POl
https://resh.edu.ru/
BemecTBa MONEKYIIpHOTO U bubnuorexa [IOK
13 HEMOJIEKYJIAPHOIO CTpOeHU. THIbI https://m.edsoo.ru/7f41837c

KPpUCTAJTUINYCCKUX PCIICTOK U CBOMCTBA

POIII



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

BCIICCTB

https://resh.edu.ru/

Ilonsatue o AUCIICPCHBIX CUCTEMAX.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

14 [IpencraBnenue 0 KOJJIOUAHBIX POIL
pactpopax https://resh.edu.ru/
HctunHbBIE pacTBOPHI: HACKIIICHHBIE U bubmorera [JOK
https://m.edso0.ru/7f41837c
15 HEHACHIIIEHHBIE, PACTBOPUMOCTb. PO
Kpucramornaparet https://resh.edu.ru/
bubmmoreka [{OK
16 CriocoObI BEIpaKEHHS KOHIIEHTPAITH https://m.edso0.ru/7f41837c
pacTBOpOB POIII
https://resh.edu.ru/
Pemenne 3a1au ¢ HCHOIB30BaHUEM bubmuorexa [JOK
17 MOHATHH ""MaccoBas 40JIs https://m.edsoo.ru/7f41837c
pacTBOPEHHOTO BeliecTBa", "MoJisipHast POIII
KOHIEHTparus" https://resh.edu.ru/
bu6mmoreka [JOK
18 Knaccudukanus 1 HOMEHKIATypa https://m.edso0.ru/7f41837c
HEOpPraHUYECKUX BELIECTB POII
https://resh.edu.ru/
bubnuoreka [JOK
Cucremaru3zanus 1 0000IICHUE 3HAHUIA https://m.edso0.ru/7f41837c
19
10 TeMe POIII
https://resh.edu.ru/
KonTponpHast paboTa o Temam bubnuoreka [IOK
20 "Crpoenue atoma. Ileproauuecknii https://m.edsoo.ru/7f41837c

3akoH U Ilepuoanyeckas cucrema
XHUMHUYECKUX 31eMeHTOB /1. H.

POII
https://resh.edu.ru/
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MemnpeneeBa", "CrpoeHue BenecTna.
Muoroo06pa3ue BemiecTs"”

Krnaccudukarus XuMHYECKUX peaKIni
B HEOPTaHWUYECKOW U OPraHUYECKON
XUMUHU. 3aKOH COXPAHEHUSI MaCChI

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

21
BEILIECTB; 3aKOH COXPAHEHUs U POIII
MIpEBPALICHUS DHEPTUHN IIPU https://resh.edu.ru/
XUMUYECKUX PEaKITHIX
TenoBbie 3¢ HeKTh XUMUYECKUX brbmmorexa [OK
. https://m.edsoo.ru/7f41837c
22 peakuuii. Tepmoxumuueckue
POIII
YPABHEHIA https://resh.edu.ru/
bu6moreka [IOK
Brrauciienus o ypaBHEHUSIM
. https://m.edsoo.ru/7f41837c
23 XUMHUYECKUX PEAKIUN 1 POIII
TEPMOXHUMHUYECKUM YPaBHEHUSIM hitps://resh.edu.ru/
. N bu6mmoreka [IOK
CKOpOCTh XMMHUYECKOM peakluu, eé
https://m.edsoo.ru/7f41837c
24 3aBHCHMOCTD OT Pa3JIMYHBIX (DAKTOPOB. POIII
Karanu3 u xatanuszatopbl https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
25 I'oMoreHHbIe U reTeporeHHbIe PEAKIINH
POIII
https://resh.edu.ru/
[IpakTnueckas paborta Ne 1 mo Teme bubmorexa HOK
" https://m.edsoo.ru/7f41837c
26 Bnusinue pa3nuyHbIX (akToOpoB Ha POIII
CKOPOCTh XUMHUYECKOM peakuuu https://resh.edu.ru/
27 OO6patuMble 1 HEOOpPATUMBIE PEAKIINH. bubnuoreka [IOK
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XUMHYECKOE PAaBHOBECUE

https://m.edsoo.ru/7f41837¢c

POII
https://resh.edu.ru/

[Ipaktuyeckas padora Ne 2 o reme

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

28 "Bnusiare pa3nuvHbIX (JaKTOPOB HA PO
MOJIOKEHHE XMMHYECKOTro paBHOBecHA" hitps://resh.edu.ru/
bubmmoreka [{OK
DNEKTPOTUTHICCKAS TUCCOITUAITHS.
https://m.edso0.ru/7f41837c
29 CunbHBIE U ClTa0ble SIEKTPOITUTEHI. PIII
C
TETICHD JIHCCOHAti https://resh.edu.ru/
HMonnoe npouspeaenne Boapl. Cpena bubmorera [JOK
p a AL pv a https://m.edso0.ru/7f41837c
30 BOJTHBIX PacTBOPOB. BotopoHbIiI —
nokasarens (pH) pactBopa hitps://resh.edu.ru/
. bu6mmoreka [IOK
I'maponus coneit. Peakiuu,
https://m.edso0.ru/7f41837c
31 MPOTEKAIOIINE B paCTBOPax
PoOII
PJICKTPOIIHTOR https://resh.edu.ru/
[IpakTrueckast padota Ne 3 o Teme bubmorera [JOK
" https://m.edsoo.ru/7f41837c
32 XHUMHYECKUE PEAKIIMU B pacTBOPax POIII
HICKTpOTHITOB https://resh.edu.ru/
bubnuoreka [JOK
OKHCIIUTEITbHO-BOCCTAHOBUTEIHHBIC
N https://m.edsoo.ru/7f41837c
33 peaknuu. BaxHenme OKucIuTeny u POIII
BOCCTAROBHTEH https://resh.edu.ru/
34 MeTo1 3IeKTPOHHOTO (3JEKTOHHO- bu6mmoreka [JOK

HMOHHOT0) OanmaHca

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

DJEeKTPOJIN3 PaCTBOPOB U PACILJIABOB

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

35
BCIIECTB POIII
https://resh.edu.ru/
bubmmoreka [{OK
36 P https://m.edsoo.ru/7f41837c¢
eIICHUE 3a71a4 Pa3JINYHBIX TUTIOB POIII
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c¢
37 Pemenne 3aga4u pa3nudHBIX THIIOB
POIII
https://resh.edu.ru/
bu6mmoreka [IOK
38 CucreMaruzanys 1 0000IIeHNEe 3HAHUN https://m.edsoo.ru/7f41837c
1o teme "XuMu4yeckue peakiuu" POIII
https://resh.edu.ru/
bu6mmoreka [JOK
KounTponbnas pabora o teme https://m.edso0.ru/7f41837c
39
"Xumuueckue peakiuu" POII
https://resh.edu.ru/
[TonoxeHne HEMETAILIIOB B
. bubnuoreka [JOK
[Tepuoaudeckoit cucTeMe XUMHUECKHIX
https://m.edsoo.ru/7f41837¢c
40 snementoB 1. 1. Menaeneesa u POIII
0COOEHHOCTH CTpf)eHI/I}I HUX aTOMOB. https://resh.edu.ru/
duzndyeckre CBOMCTBA HEMETAIIJIOB
41 AnnoTpomnus HeMeTajuloB (Ha mpumepe bubnuoreka [IOK

KHCcIopoa, cepsbl, pochopa u

https://m.edsoo.ru/7f41837c
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yriepo/a)

POII
https://resh.edu.ru/

Bonopoa: nomydenue, Gu3ndecKue u

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

42
XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl POIII
https://resh.edu.ru/
l"aymoreHbl: HAXOXKCHHE B PUPOJIC bubmorexa HOK
] A PHPOAE, https://m.edsoo.ru/7f41837c
43 CocoOBI OTYYEHUs, PUIUIECKUE P
XHUMHYECKUE CBOMCTBA hitps://resh.edu.ru/
. bubmuorexa [JOK
lNanorenoBopopoasl. Baxunenmue
https://m.edsoo.ru/7f41837c
44 KHCJIOPOJICOCPIKAIITUE COCTUHECHUSI
POII
FaIoTeHoB https://resh.edu.ru/
JlaGopaTopHbIe U TPOMBIIIICHHBIC bubnuoreka [IOK
45 CHOCOOBI TOJTYYEeHHSI TaJIOTE€HOB. https://m.edso0.ru/7f41837c
[IpumeHeHne rajJJoreHoB U UxX POIII
COEeqUHEHNN https://resh.edu.ru/
[Ipaktuueckas padota Ne 4. Permenue bubmorera [JOK
https://m.edsoo.ru/7f41837c
46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
Hl" n PBH_I
AIOTEHbL https://resh.edu.ru/
Kucnopon: maboparopHsie u bubnnoreka [JOK
47 IIPOMBIIIIEHHBIE CIIOCOOBI MOJIyYEeHHUS, https://m.edsoo.ru/7f41837c
(buznyecKkue U XuMUYeCcKre CBOKCTBA. POIII
O3oH. [Ipumenenne kucaIopoaa U 030Ha https://resh.edu.ru/
bu6mmoreka [JOK
48 Oxkcupl U NEPOKCUIBI https://m.edsoo.ru/7f41837c

POIII
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https://resh.edu.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

49 Pemenue 3a1a4 pa3InyHBIX TUIIOB PO
https://resh.edu.ru/
Cepa: HaX0XIEHUE B IPUPOIE bubmaorexa [IOK
pa: PHPOZE, https://m.edsoo.ru/7f41837¢c
50 CTocoOBI OY4YEHUs, PUIUIECKUE LI
XAMHAYECKHE CBONMCTBA https://resh.edu.ru/
bubmmoreka [{OK
51 CepoBOOpOzL, CybHUHI https://m.edsoo.ru/7f41837c
PpOBOAOPOT, CY. pat POIII
https://resh.edu.ru/
Kucnopoaconepskamiie coe TMHEHAS bubmmorexa [OK
A . a . https://m.edsoo.ru/7f41837c
52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM
POIII
KHCIIOTRI https://resh.edu.ru/
[Ipaktuueckas padota Ne 5. Permenue bubmorera [JOK
https://m.edsoo.ru/7f41837c
53 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME POIII
Cepa u e€ cocnunenns https://resh.edu.ru/
A30T: HaX0XKJACHUE B TIPUPOJIC, bu6mmoreka [JOK
CHOCOOBI OMy4YeHUS, PUINYECKUE U https://m.edsoo.ru/7f41837c
54 .
XHUMHYECKHE CBOMCTBAa. AMMUAK, POII
HUTPHUIBI https://resh.edu.ru/
Kucnopoaconepsxaiie coe JMHEHUS bubmnorexa [IOK
POACOACPAt N a . https://m.edsoo.ru/7f41837c
55 azora. OCOOEHHOCTH CBOMCTB a30THOM

KHUCJIOTBI

POII
https://resh.edu.ru/
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[IpumeHneHnue a30Ta 1 €ro COeIMHEHU.

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

56
A30THBIC yIOOpCHIUS POl
https://resh.edu.ru/
docdop: HAXOKACHUE B IPHPO/IE, bubnuorexa [JOK
57 CHIOCOOBI TIOYYCHHUS, PUINICCKUE H https://m.edsoo.ru/7f41837c
xuMudeckue cBoiictBa. dochubpr u POIII
dhocdhun. https://resh.edu.ru/
b K
Oxerst bocdopa, nommoreka 11O
https://m.edso0.ru/7f41837c
58 (docdopcoaepxkantue KuciIoTsl. Coym POIII
(pocoproii kucnoTe! https://resh.edu.ru/
bu6moreka [IOK
[Ipumenenue docdopa u ero https://m.edsoo.ru/7f41837c
59 .
coequaeHnil. DochopHbIie y1oOpeHHs POl
https://resh.edu.ru/
[Ipaktrueckas padota Ne 6. Permenue bubmorexa OK
https://m.edsoo.ru/7f41837c
60 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME POIII
Azot u pochop 1 UX COeTUHEHHS https://resh.edu.ru/
Yraepoa: HaXOXKJIEHUE B IPUPOJIE, bubmuoreka [JOK
61 AITIOTPOTIHBIE MOJU(UKAIIUY; https://m.edso0.ru/7f41837c
(bU3UYEeCKre U XUMUYCCKHUE CBOMCTBA, POIII
MPUMEHEHNE https://resh.edu.ru/
bubnuoreka [JOK
Oxkcup yraepoaa(ll), oxcn
A yraepoza(ll) 8 . https://m.edsoo.ru/7f41837c
62 yraepoga(lV), yronapHas kuciaoTa u eé
POIII
co https://resh.edu.ru/
63 Peurenue 3aaau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/7f41837c
POII
https://resh.edu.ru/

KpemHuii: HaxoI€HUE B IPUPOJIE,

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

64 crocoOBI OTYYEHUs, PUIUICCKUE U PO
XUMHYECKHE CBOMCTBA hitps://resh.edu.ru/
bubmmoreka [{OK
65 Oxkcun kpemuus(1V), kpemaueBas https://m.edso0.ru/7f41837c
KHCJIOTA, CHITUKATEI POIII
https://resh.edu.ru/
bu6moreka [IOK
[IpuMeHeHne KpeMHUS U €ro
. https://m.edsoo.ru/7f41837c
66 coenuHeHni. CTEKII0, €ro MoJIydeHue,
POIII
BHJIbL CTekNA https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
67 Pemenue 3aga4u pa3nudHBIX THIIOB
POII
https://resh.edu.ru/
bu6mmoreka [JOK
68 Cucrtematusanuus 1 00001IeHIE 3HAHUN https://m.edsoo.ru/7f41837¢c
no teMe "Hemetaimier" POIII
https://resh.edu.ru/
bubnuoreka [JOK
69 KonTtponbHas paboTa o tTeme https://m.edso0.ru/7f41837c
"Hemertannsr" POIII
https://resh.edu.ru/
70 AnHanu3 pe3ynbTaToB KOHTPOJIBHON bubnuorexa [IOK

paboThI, KOPPEKIUS OMIHOOK

https://m.edsoo.ru/7f41837c
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POII
https://resh.edu.ru/

TlosoxeHne MeTajIOB B
[Tepuonnueckoi cucteMe XUMUYECKUX

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

71 areMeHTOB. OCOOEHHOCTH CTPOCHHS PO
IEKTPOHHBIX 000JIOUEK aTOMOB https://resh.edu.ru/
METaJJIOB
OO6mue puznueckre CBOMCTBA bubmorera [JOK
https://m.edsoo.ru/7f41837c
72 MeTtaioB. [I[puMeHeHre METAIIIIOB B POII
ObrTy 1 TeXHMKE https://resh.edu.ru/
bu6moreka [IOK
https://m.edsoo.ru/7f41837c
73 CmutaBsl MeTaiioB. Koppo3ust MeTamios
POIII
https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
74 Pemenue 3aga4u pa3auvHBIX THIIOB
POIII
https://resh.edu.ru/
. . bu6mmoreka [JOK
DNEKTPOXUMHUUECKUN Psijl HAMIPSDKEHUN
https://m.edsoo.ru/7f41837c
75 MeTtaioB. OOmre crocoObl MOTyYeHUs POIII
METaIon https://resh.edu.ru/
OO6mas xapaktepuctTuka MetamioB |A-
rpymnmnsl [lepuoauueckoit cucTeMbl bubnnoreka [JOK
76 XMMUYECKUX dJIeMeHTOB. Harpuii u https://m.edsoo.ru/7f41837c

KaJIMii: mosrydeHue, pusnueckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE
MIPOCTBIX BELIECTB U UX COEAUHEHNN

POII
https://resh.edu.ru/
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Oo6mas xapakrepuctuka MetawioB [1A-
rpynnsl Ileproanyeckoi cucreMsl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

" KaJIbLIUI: NOJy4eHue, (pusndeckue u POIII
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://resh.edu.ru/
MPOCTHIX BEIIECTB U UX COCAMHEHUN
bubmmoreka [{OK
78 XKécTkocTh BOJBI U CLIOCOOBI €€ https://m.edsoo.ru/7f41837c
YCTpaHECHHUS PO
https://resh.edu.ru/
bu6moreka [IOK
79 AIOMUHH: TIOJTydeHue, GUu3ndeckue u https://m.edso0.ru/7f41837c
XUMUYECKHE CBOWCTBA, IPUMEHEHHE POl
https://resh.edu.ru/
AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
80 TUIPOKCHUIA ATFOMUHHS, https://m.edso0.ru/7f41837c
TUPOKCOKOMIIJIEKCHI ATFOMUHHUS, UX POIII
MPUMEHEHNE https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
81 Pemenue 3aga4y pa3auvHBIX THIIOB
POIII
https://resh.edu.ru/
[IpakTuueckas pabota Ne 7. Pemenue bubmorexa HOK
https://m.edsoo.ru/7f41837c
82 AKCMEPUMEHTAJIbHBIX 3334 10 TeMe POIII
"Mertauibl IJ1aBHBIX oArpymnmn" https://resh.edu.ru/
OO1as XxapakTepuCcTUKA METaIIOB bubnunoreka [JOK
83 no6ouHsIx noarpymi (b-rpymm) https://m.edsoo.ru/7f41837c

HepnozmquKoﬁ CUCTEMBI XUMHNYCCKHUX

POIII
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9JICMCHTOB

https://resh.edu.ru/

duznueckre 1 XUMUYECKUE CBOUCTBA

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

84 OMa U €ro coeauHeHH
XpoMa | er: TMHEHWH, UX POIII
eHeHue
TPUMCHCHH https://resh.edu.ru/
. bubnuorexa [JOK
Baxwueiimne coelMHEHNs] MapraHiia.
https://m.edsoo0.ru/7f41837¢
85 [lepmaHTanaT Kamus, ero POII
OKHCIHUTENLHBIE CBOHCTBA
https://resh.edu.ru/
. bubnuorexa [JOK
dusznueckrue U XUMHYECKUE CBOMCTBA
. https://m.edsoo.ru/7f41837¢
86 xKenesza u ero coenuHeHui. [Tomyuenue P
€HEHHE CIIJIaBOB JKeje3a
H IPUMCHCHHE CTLIABOB el https://resh.edu.ru/
bu6mmoreka [IOK
87 duszndeckne ¥ XUMHYIECCKIE CBOMCTBA https://m.edsoo.ru/7f41837¢c
MEIH U €€ COeMHEHHI, X TPUMEHEHUE POIII
https://resh.edu.ru/
dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubmuoreka [JOK
88 IIMHKA ¥ €r0 COSAMHCHUN, UX https://m.edsoo.ru/7f41837c
NpUMEHEHHE. [ 'UIPOKCOKOMIIEKCHI POIII
IIMHKAa https://resh.edu.ru/
[IpakTuueckas padota Ne 8. Perenue bubmmotera [JOK
https://m.edsoo.ru/7f41837¢c
89 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME POIII
"MeTaibl TOOOYHBIX MOATPYIH" https://resh.edu.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
90 Peurenue 3agau pa3auyHbIX TUIOB

POII
https://resh.edu.ru/
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O0001IEeHUE U CUCTEMATU3 AL

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

91 ?3yquHor'(') Marepuaia 1mno TeMe PO
Meranet https://resh.edu.ru/
bubmmoreka [{OK
92 KonTtposnsHas paboTa o teme https://m.edsoo.ru/7f41837c
"Meramier" PO
https://resh.edu.ru/
bubmmoreka [{OK
93 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN https://m.edsoo.ru/7f41837c
paboTHI, KOPPEKITUS OMHUOOK PO
https://resh.edu.ru/
Ponb xumuu B oOecrieueHun bu6moreka [IOK
94 YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA. https://m.edsoo.ru/7f41837c
[ToHsiTHE O HAYYHBIX METOIAX POIII
HCCIIEIOBAaHUS BEIIECTB https://resh.edu.ru/
Hayunble npuHIMITBEI OpraHu3aluu bubnuoreka [IOK
95 XUMHUYECKOTO MPOU3BOJICTBA. https://m.edsoo.ru/7f41837c
[TpombIiIeHHBIE CIOCOOBI TTOJTYUCHUS POII
BA)KHEHIIINX BEIIECTB https://resh.edu.ru/
bu6mmoreka [JOK
XHUMHYECKOE 3arps3HEHUE
96 L —— https://m.edso0.ru/7f41837c
POIII
TOCACACTRI https://resh.edu.ru/
bubnuoreka [JOK
97 XHUMHA U 310POBbE YEIIOBEKA. https://m.edsoo.ru/7f41837c
JlexapcTBEHHBIE CPEACTBA POIII
https://resh.edu.ru/
98 Xwumug aiy. Poiab XuMuu B bu6mmoreka [JOK
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https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/

o0ecredyeHnu MUIIeBo 0€30IIacCHOCTH

https://m.edsoo.ru/7f41837c
POII
https://resh.edu.ru/

Kocmernueckne u mapgromepHbie

bubmmoreka [{OK
https://m.edsoo.ru/7f41837c

99 1
cpeacTBa. bertoBas XxuMus POl
https://resh.edu.ru/
. bubnuorexa [JOK
X¥MHS B CTPOUTENBCTBE. BaskHenmne
https://m.edsoo.ru/7f41837c
100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1 P
MaTCpHAIEL https://resh.edu.ru/
. bubmuorexa [JOK
XHUMHA B CEIbCKOM XO3SHCTBE.
https://m.edsoo.ru/7f41837c
101 Opranuyeckrie 1 MUHEpaJIbHbIE 1 POIII
yAobperus https://resh.edu.ru/
bu6mmoreka [IOK
Cucrtematusanuusa 1 00001IIeHNE 3HAHUN https://m.edsoo.ru/7f41837¢c
102 1
10 TEME POII
https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

YYEBHO-METOIANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Xumus. 10 knacc. YueOHuk. YrinyOneHHslil ypoBens, - O. C. I'abpuensn, U.T.
Octpoymos, C.A. Cnankos- M.: IIpocsemienue, 2021 r.

Xumus. 11 knacc. YueOnuk. YrinyOneHHslil ypoBens, - O. C. I'abpuensn, U.T.
Octpoymos, C.A. Cnankos- M.: IIpocsemienue, 2022 r.

METOANYECKHUE MATEPHAJIBI JJI1 YUUTEJIA

1. Xumusd. Yrnyo6nennsiit yposenb. 10 kiacc. Metonuueckoe nocooue- O. C.
INa6puensn, U.I'. Octpoymos - M.: JIpoda, 2019 T.

2. Xumus. YriayOnenusiit ypoBeHb. 11 kitace. Metonuueckoe nocodue- O. C.
INa6puensn, U.I'. Octpoymos - M.: JIpoda, 2019 T.

3. Xumus. Yrayonennsiii ypoeHb. 10 knacc. Kontponbabsie pa6oTsl.- O. C.
INa6puensn, C.A. Cnankos - M.: Jlpoda, 2019 r.

4, Xumus. YriayoneHasiid ypoBeHb. 11 knace. Konrponbsabie pabots.- O. C.
["abpuensn, C.A. Cnaakos - M.: [Ipoda, 2019 r.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru//
http://schoolcollection/
https://urok.apkpro.ru/



https://resh.edu.ru/
https://interneturok.ru/
https://skysmart.ru/
http://schoolcollection/
https://urok.apkpro.ru/
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