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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomiero oOpazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «XuMHs» B 00pazoBaTelbHBIX opraHuzauusax Poccuiickoit @enepauuu,
pean3yomuX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBbI, 1 OCHOBHBIX IMOJIOKeHHH «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTeCTBCHHO-Hay4yHOro obOpa3zoBanusi yuammxcs 10-11 xmaccoB. WM3yuenue mpeamera,
peaiizyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OOYYEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOLIUMCS YCJIOBUSAM JKM3HH B COLIUYME, a
TaKXKe IS MPOAOIDKEHHS OOYYECHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHWsA, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX JUCIHUILTUH.

B mnporpaMMe mno XuMHM Ha3HAuUC€HHUE TpeAMETa «XUMHUS» TOJydaeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUU C OCHOBomojararomumu mnonoxeHusmu PrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LIEJIeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SIBISIOTCS CJEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e HUH(QOPMAIMOHHO-METO/INYECKAs, peaau3alus KOTOpoll oOecnedynBaeT IOIyYEHHE
MPEJICTaBICHUS O LIEJsIX, COJep:KaHWU, oOmIeil cTpaTterud OOy4YeHHs, BOCIIUTAHUS U
pa3BUTHs OOyYarOLUXCs CPEACTBAMM IPEeaMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOTOpast MpeayCMaTpUBaET OIIpE/ICIICHUE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS M  IOCIEJOBATEIbHOCTH M3YYEHHUs Y4eOHOTO
MaTepuaia, KOJMYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHUK; TOJXO0JIOB K
(GbOpMHUPOBAHUIO COAEPKATETHHON OCHOBBI KOHTPOJII U OIICHKH OO0pa30BaTeIbHBIX
JOCTHXKEHUI O00ydYaloIIMXcsi B paMKaxX HMTOrOBOM arrecTal B (GopMe €IUHOTO
roCyJJapCTBEHHOT'O K3aMEHa M0 XUMHUH.

[Iporpamma 11t yrityOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/ECpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAENbHBIX  mpoduiei, TpeaycMaTpuBacT  paclpeleleHue U
CTPYKTYpHUPOBAHHME €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3jienam
Kypca,

e aéT MpUMEpPHOE paclpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJisi U3yUYeHHUs
OTJIETbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YEHHs] Y4YeOHOro matepuana c
Y4ETOM JIOTUKHU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEXIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0O MHTEpIpEeTaluio Lejled M 3aJad HU3y4yeHus IMpeaMera Ha
yrayOa€HHOM ypOBHE C y4€TOM COBPEMEHHBIX HMPHUOPUTETOB B CHUCTEME CPEIHEro
o0miero oOpa3oBaHUs, COJAEPIKATEILHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro 00Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHBIX JICUCTBUH O0O0YyYalomerocss MO OCBOCHHIO COJACPKaHUS
npeaMerTa.

[lo BceM Ha3BaHHBIM TO3WIMSAM B TpoOTrpaMMe II0 XHUMHH MPeayCMOTpEeHa

IPEEMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOro o00Imero oOpa3oBaHus. 3a



npeaesiaMd  yCTAaHOBJICHHOM —TPOTpaMMOMl MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTABJISAIONICH coAep KaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEIATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POoIisi 00yUeHHUS.

B coorBerctBUM ¢ KoHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOTO M3Y4YEHUs HaIpaBlIeH
Ha pean3aliio I[PEEMCTBEHHOCTM C MOCIEAYIOIIUM 3TalloM IOJIyY€HUS XHMHYECKOTO
o0pa3oBaHMsi B paMKaX M3y4YEHHUS CIEHUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIMIUIMH B By3aX M OpraHM3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO TNPEUMYIIECTBEHHO Ha pacUIMpeHue u
yrIyOJieHHEe TEOPeTHUECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYaromUXcs, BHIOPABIIMX
onpeAenéHHbI MPopiib 00ydYeHHs, B TOM YHUCIE C MEePCHEKTUBOM MOCIeIyIONIero MoayYeHus
XUMHUYECKOT0 00pa30oBaHUs B OpraHu3aiusax rnpodeccnoHaibHoro odpa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEero o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTHS 00YyYarOIInNXCs,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyda W  OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIUX  MEXIUCHUIIITMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocraBnsromiuMu  npeAMeTa «XUMHUS» Ha YPOBHE YIriyONEHHOrO HM3Y4YeHHS SIBISIOTCA
yrayonénnsie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTpeIeIieHUU TOJXO0J0B K OTOOPY U CTPYKTYPHON OpraHM3alH COACPKAHHS 3TUX KYpCOB B
IporpaMMme Mo XUMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yrayO0aEHHOTO yPOBHEH U3yUeHUs MpeMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUSD» COCTABIISET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN M YMEHHUH, OTHOCSIIUXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs IMpeAMEeTa. JTa CHCTeMa 3HAaHUM MOJIydaeT ONpEesIEHHOE TEOPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX U
CBOICTBaX UX COEIMHEHUN HAa OCHOBE PACHIMPEHUS U YIUIyOJIEHUS NPEICTaBICHUNH O CTPOECHUU
BEILECTBA, XUMUUYECKOW CBSI3M M 3aKOHOMEPHOCTSX IMPOTEKaHUS PeaKlMil, pacCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHue nepuoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJIEMEHTOB  0a3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKH 3pEHHs] PHEPreTHYECKHMX HM3MEHEHUH mnpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXke ¢
TOYKH 3pEHUs MeXaHu3MOoB e€ oOpazoBaHus. M3yueHue THMOB peakUil JOMOJIHAETCS
(dbopMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JNEKTPOIN3E PACILUIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHMYecKOo XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CIOCOOHOCTH COEMHEHUH ynensieTcs ocoboe BHUMaHKUe BompocaM 00 3IEKTPOHHBIX 3(dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
W3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0o01Iel cucTeMe MpeMeTHBIX 3HaHUI) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npeaMeTsl. Tak, Hampumep, B COAEpKaHMM MpeAMeTa I KIAacCOB XHWMHKO-(hH3MYecKOoro
npodwis 00JbIIOe 3HaYEHHE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOme XUuMHH.
[Ipu u3ydeHum mnpenMera B JAaHHOM cJydyae akIEHT OyJeT clenaH Ha OOIIHOCTh METO/OB
MO3HAHUs, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHM U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAsT TEOPUS
(MonekynsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHUSI MacChl M DSHEPrUH, 3aKOHBI
TEPMOJNHAMUKH, 3JIEKTPOIN3a, IPEACTABIECHUS O CTPOCHUH BEILECTB U IPYTOE.



B 10 e Bpems B coaepkaHUU MpeaIMeTa Ul KJIacCOB XUMUKO-OMOIOrHYeCKOro nmpoduis
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUSI XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOIST, K IpPUMEpPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMHJbL, OEJKH, YIrJIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CIIy’KaT OCHOBOM JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB OTOCUHTE3A, TbIXaHUS, TUILEBAPCHHUS.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METO/I0B MO3HAHUSA U OIbITA IPAKTUYECKOr0 IPUMEHEHUSI HAYYHBIX 3HAHUN W3y4YEHUE MpeameTa
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Matemaruka u uHpopmaTuka» 1 «PyccKuil sI3bIK U JINTEpATypay.

[Tpu uzyueHun ydyeOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpeaHero oOmero oOpa3oBaHus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcd (OpPMHUPOBAaHME OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. Perienue 3Toi 3ai1aun Ha yriyOJI€HHOM YpPOBHE M3y4YEHUs
peaMeTa npearnosaraeT peaan3aluio Takux Lesei, Kakx:

e (QopmupoBaHuE NPEICTABICHUN: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y [03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE XUMUHU B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylell poiau B 00eCleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W MHINEeBOM O€30MacHOCTH, B Pa3BUTUU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUaAlOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrnieueHnu panMOHAIBHOTO MPUPOJONOIB30BAHMUS, B dbopmupoBaHUH
MHUPOBO33PEHUS U 00ILIEH KyIbTypbl YEJIOBEKA, @ TAKKE IKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JIEKAIIMX B OCHOBE XUMHYECKOH COCTaBJIAIOIICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAMEHTaJIbHBIX IOHATUHA, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTABICHUII O CTPOEHHWU BEIIECTBA HAa Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSI XWMHUYECKUX
peakuuii, 0 XUMHYEeCKOM PaBHOBECHUH, PACTBOpAX M AMCIEPCHBIX CUCTeMax, 00 00X
HAyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (QopmupoBaHue y O0Oy4arOIIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUN Ui OOBACHEHMs KJIIOYEBBIX HIeH U mpobiem
COBPEMEHHOM XHMHUH, A OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHH, HMMEIOLIUX
€CTeCTBEHHO-HAYUHYI0 MPHUPOJY; TIPaMOTHOIO peIIeHUs MpobiieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKUM C IMO3UIHA SKOJOTMYECKOU
0€30MaCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBA3aHHOM C XHMMHUYECKHM TPOU3BOJICTBOM, HCIIOIb30BAaHUEM U IepepadoTKon
BEIIECTB;

e yriuyOJieHHE TPEeACTaBICHUH O HAy4YHBIX METOJaX IO3HAaHUsS, HEOOXOMUMBIX IS
pUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIOIIMX MECTO B MPUPOAE, B NPAKTHUUECKOH JEATEIBHOCTH H
ITOBCEJHEBHOM KU3HH.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M Pa3BUBAOLIMX (YHKUIUN
LEJIOCTHONW CUCTEMBI CpeJHEro o0Iiero oOpa3zoBaHUS MPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1yOIE€HHOM YpOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHe LENH U 3a/1a4H, KaK:

e BOCNUTaHHE YOEKIEHHOCTH B TO3HABAEMOCTH SBJICHUH MPUPOJBI, YBAKEHHUS K
IPOLECCY TBOPUECTBA B O0JIACTUM TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBaHHUI B



XUMHUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

® pa3BUTHE MOTHBAIMH K OOYYCHWIO M IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUCCKHIX IICHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAIbHBIX W  TBOPYECKHUX
crocobHocTeil 00yvaromuxcs, (popMupoBaHUE y HHUX CO3HATEIBHOIO OTHOIIEHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa3oBaHUIO Kak yYCIOBUIO YCIEHIHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOIO MPHUPOAOINOIL30BAHUS, PAa3BUTHE
9KOJIOTMYECKONM  KYJbTYpbl, IPUOOpETEeHHWE  OmbITa  OOIIECTBEHHO-TIOJE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO61iee 4yuCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3YyYEHUS XUMHUHM Ha YriyOJEeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

OPT'TAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKONM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHUE aTroMa YIJIEpOJa: OCHOBHOE U BO30YXKAEHHOE COCTOSHHUSA.
BanenTHple BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBSI3b B OPraHMYECKUX COEIUHEHMSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTaneil yriaepoaa. MexaHu3Mbl 00pa30oBaHUsl KOBAaJCHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUS aTOMHBIX OpOUTalei, 6-
n-cBsi3u. OnuHapHas, NBOWHAs W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u 3JeKTpodue.

Teopust crTpoeHusi opraHudeckux coeauHeHuid A.M. byrtiepoBa W CcOBpeMEHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Monekynsipable U CTpYKTypHbIe (opmyinbl. CTpyKTypHble (QOPMYIBI pPA3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpall€HHas, cKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE J(PGEKTHl B MOJIEKYJaX OpPraHMYECKUX COEAMHEHUN
(MHIYKTUBHBIA U ME30MEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux BemecTs. [loHsaTHe 0 GyHKIIMOHATBEHOU
rpynne. ['omonorus. I'omonoruueckue psanael. CucremaTnueckas HOMEHKIIATypa OpraHU4eCKUuX
coenuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcoOenHoct M KiIacCU(pUKalusg  OpraHmyeckux  peakuuil.  OkuciaurenpHo-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX IMPEBpAILLlEHUI: O3HAKOMIIEHHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBPAILIECHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHU4YECKUX BELIECTB.

Yraesogopoabl.

Anxkanbl. ['omonoruueckuil psi ankaHoB, obmas GopmMyiia, HOMEHKIATypa U U30MEpHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOHCTBA AJIKAHOB.

XVMHYeCcKUe CBOWCTBA AJIKAaHOB: PEaKLUU 3aMEIICHUs], N30MEpPU3aliH, JETUIpUPOBaHMUS,
LIUKIU3aluy, THpOJIU3a, KpeKuHra, ropeHus. IlpencraBieHne o0 MeXaHU3ME peEaKLU
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHHs U IPUMEHEHUE aJIKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIATypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOWCTB MabIX (IMKIJIONPOINAH, NMKJIOOyTaH) M OOBIYHBIX (LIMKIJIONEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT aJKeHOB, SP>-THOpHAM3AaIMs aTOMHEIX opOuTaneit
yriaepoaa, 6- U n-cBa3u. CTPyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKIHWHM IPUCOCIWHEHHMS, 3aMEIICHHS B 0-
MIOJIO)KEHNE TIpU JBOMHOM CBSI3M, NOJMMEpH3aluu U okucieHus. lIpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiy Ha ABOWHYIO CBsA3b. CIOCOOBI MOTY4YeHUs U TPUMEHEHUE aJIKEHOB.

Anxanuensl.  Knaccudpukanuss — ankagueHoB — (CONMpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOECHHS M XMMHUYECKHX  CBOWCTB
conpsKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanus conpsKEHHBIX AMEHOB.
CrniocoOblI Mosty4eHus ¥ IpUMEHEHHUE allkaIueHOB.



Ankunbl. ['oMoorndeckuil psia aakuHOB, oOmas GopMyia, HOMEHKIATYpa U U30MEpHSI.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKWHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3aluu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBbIE peaklMH Ha TPOilHYI0 cBsi3b. CriocoObl
MOJIy4Y€HUs] U IPUMEHEHUE AJIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Ouznyeckue CBOWCTBAa apeHOB. XMMHUYECKHE CBOWCTBAa OEH30Jla M €ro TOMOJIOTOB: pPEaKlUu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpueHTHPYIOIIEM JEHCTBUU 3aMECTUTENEH
B OEH30JILHOM KOJIbIIE HA NMPHUMEpE AIKHIBHBIX PaJuKajoB, KapOOKCHIBHON, TMIPOKCUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHMYECKHUX CBOMCTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuye€HUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTIIEBOIOPO/IOB.

[Mpuponnstii ra3. [lomyTtHbie HedTsHBIE Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroJib M OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuposuus. [IpoxykTsl mepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas CBsI3b MEXAY pPa3JIMYHBIMU KJIACCAMU YIJIEBOJIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIly, HUTPOIpYMNIly, LHMAHOTPyMNIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa mEnoun. B3aumonelicTBue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Hcnonp30BaHre TallOTeHIPOU3BOJHBIX YIJIEBOJOPOIOB B OBITY, TEXHHUKE U TPU CHUHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOABbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3YyYEHHE
¢u3nyecKux  CBOWCTB  YIVIEBOAOPOJAOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakIuil
YIJIE€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXXEHHME YTiepojia U BOAOPOJa B OPraHUYECKUX BEIIECTBaX,
MOJlyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHHue ¢ Kouekuusmu «Hedtb» u
«Yroip»y, ¢ o0Opa3namMu IIacTMacc, KaydyyKOB M PE3HHBI, MOJICIMPOBAHHE MOJIEKYJ
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOIHBIX YIJIEBOAOPOIOB.

Kucaopoacoaepxamue oprannyeckne CoeINHEHU .

[IpenenbHble OnHOATOMHBIE cHUPTh. CTpoeHHE MOJEeKys (Ha MpUMepe MeTaHoja U
sTanona). 'omonoruueckuii psa, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIHS.
duznyeckue CBOICTBA NPEIENbHBIX OJHOATOMHBIX CHUPTOB. BomopoaHbie CBSI3M MEXKIY
MOJIEKYJIaMH ~ CIIUPTOB. XHMMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHMs, JeruJpaTalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHHs U IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupbl, HOMeHKIaTypa U n3omMepusi. OcCOOEHHOCTH (PUBNYECKUX U XMMUYECKUX
CBOMCTB.

MHoOroaTOMHbIE CHOUPTHI — ATWIEHITIMKOIb W INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOICTBa: peakluu 3aMEIIeHUs, B3aUMOJEWCTBHE C OPraHMYECKMMH M HEOPraHUYECKUMU
KHCIIOTaMH, KaueCTBEHHAsl PEaKILUsl HA MHOTOAaTOMHbIE CUpTHL. [IpeacraBienue o MexaHusme
peakuuii HykiIeorbHOTO 3aMenienus. [lefictBue Ha opranu3m venoBeka. CrocoObl MoTydeHus
Y IPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJNEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYIIBI M OEH30JIBHOTO sJIpa.
Odusnueckue cpoiictBa (heHoma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



peakuuu Ha ¢enon. ToxcnuHOCTh ¢eHoma. CrnocoObl MOMydeHHs] W TPUMEHEHHE (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerHbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['OMOJIOTHYECKHE PSIbl ANBJICTHIOB M KETOHOB, 00mas ¢opmyia,
u3oMepuss M HOMeHKJaTypa. dusnmyeckue CBOMCTBA aJdbJErMIOB M KETOHOB. XHMHUYECKHE
CBOMCTBAa aJbJICTUJOB W KETOHOB: peakuuu mnpucoequHeHus. OKUCICHUE allbJIETHIOB,
KaueCTBEHHbIE peakluHu Ha anpieruapl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKJIaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
npelebHbIX KapOOHOBBIX KHUCIOT. BomopojHbie CBS3M MeXAy MOJEKyJIaMH KapOOHOBBIX
KHCTIOT. XWMHUYECKUE CBOWCTBA: KHCIOTHBIE CBOWCTBA, PEAKIUsl ATePpUDUKAINH, PEAKIUU C
y4acTUEM YTIIEeBOJOPOAHOr0 pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCIIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [lpencraBuTenu BBICHINX KapOOHOBBIX KHCIIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble ¢upsl. ['oMonoruueckuit psn, obmias Gopmyra, u3oMepus U HOMEHKIATYPA.
DuU3nYECKUEe U XUMUYECKHE CBOMCTBA: TUIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznueckue U XUMHUYECKHE CBONCTBA >KUPOB: THIPOJIU3 B KUCIOH U
niesiouHoi cpeae. OcCOOCHHOCTH CBOWMCTB KUPOB, COJEPIKAIIMX OCTATKH HETPEACTbHBIX KHUPHBIX
KHUCIIOT. JKUpbl B IPpUpPOJIE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, HX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, AM- U
noyMcaxapuasl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
dusnyeckue CBOMCTBA MU HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3BI:  PEAKIMW C Y4YaCTHEM CHOHUPTOBBIX U albJETHJHONW TPYII, CHUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. [IpuMeHeHUE TIIOKO3bl, €€ 3HaueHHE B JKU3HEAEATEIbHOCTHU
opranu3ma. Jlucaxapuabl: caxapo3a, MajgbTO3a M JIAKTO3a. BocCCTaHaBIWBAWOIIHE U
HEBOCCTAHABIIMBAIONINE aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npumeHenue. [lomucaxapuapl: Kpaxmai, TJIMKOT€H W Iesuntosio3a. CTpoeHHe MaKpOMOJIEKYJT
KpaxMmaia, TJMKOTr€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJN3, KAaYEeCTBEHHAs PEaKius ¢ HMOJAOM. XHUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTyYeHHE YPUPOB 1eUTI0N03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKCIEepUMEHTAIbHbIE METO/Ibl M3YYEHHsI BELIECTB M UX IMPEBpPALICHUMN: pacTBOPUMOCTh
pPa3IMYHBIX CHOUPTOB B BOJIE, B3aWMOJEHCTBHUE OTAaHOJIA C HATPUEM, OKUCIEHHE ITHIIOBOTO
CIIMpTa B aibJeruj] Ha paCKAIEHHOW MEIHOM MPOBOJIOKE, OKUCIEHUE STUIIOBOTO CIHPTa
JTUXPOMATOM Kajusi (BO3MOXXHO HCITOJIb30BAHUE BUICOMATEPHATIOB), KAYECTBEHHBIE PEAKIINU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruagpoxkcunom meau(ll)), peakmus rmunepruna
¢ runpokcuom meau(ll), xummuueckre cBoiCTBa pacTBOpa YKCYCHON KHCIIOTHI, B3aUMO/IEHCTBHE
pacTtBopa TOK03bl ¢ ruapokcunom menu(ll), B3anmopelicTBue kKpaxmalia ¢ HMOJOM, pPEIICHHE
AKCIIEPUMEHTAIIbHBIX 3a7a4 110 TeMaM «CrupThl U heHob», «KapOoHoBbIe KUCIOTHI. CI0KHBIE

pUPBD».
A3oTcojepiKaniie OpraHnyeckue coeJHHeHHs.
AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanus aMHHOB:

amnpaTHIECKe U apOMaTHIECKHE; MEPBUYHBIE, BTOPUYHBIC W TpeTU4YHbIe. CTpOEHHUE MOJIEKYJI,
obmas ¢opMmyna, u3oMepusi, HOMEHKIATypa U (pU3UYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
annpaTHIECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE MEPBUYHBIX
aMUHOB C a30TUCTOH KHcJI0TOM. COoNMu aJIKMIaMMOHUS.



AHWINH — IpEeACTaBUTENIb aMUHOB apoMaTrudeckoro psana. Ctpoenue aHuwivHa. B3anmHoe
BIIUSHUE TPYIIl aTOMOB B MoJieKyse aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIHMHA.
KauectBennsle peakiuu Ha aHWIMH. CrHoOcOOBI TOJYYEHHUS M TMPUMEHEHHE anupaTHYECKUX
amuHOB. [loy4ueHre aHWIMHA U3 HUTPOOCH30I1a.

Amunokuciotrel. Homenknatypa u  wu3oMepus. OTleibHbIE TPEACTABUTENH O~
AMHMHOKHCIIOT: TIWIWH, aJjaHuH., Du3ndecKkue CBOMCTBAa aMUHOKHCIOT. XMMHUUYECKHE CBOICTBA
AMUHOKHCIIOT KaKk aM(OTEpHBIX OPraHUYECKHUX COCIMHCHHH, PEaKIUs TOJUKOH/ICHCAIINH,
oOpa3zoBaHMe MENTUIHON CBs3U. bronoruyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
MIEIITHIOB.

benku kak npupomnsie nonumepsl. IlepBuyHasi, BTOpHYHass M TpPETUYHAs CTPYKTypa
0enKoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOJIHM3, ACHATYpallvs, KaueCTBEHHBIC PEaKIMu Ha
OeIKu.

OKCIEepUMEHTANIbHBIE METOAbl M3YUYEHHUsI BEIIECTB U MX IPEBPALICHHI: PaCTBOPECHHE
OcIKOB B BOJIC, JACHATYpalus OCIKOB MPH HArpeBaHWHM, IIBETHBIE PEAKIIUU Ha OCIKH, PEIICHUE
SKCIIEPUMEHTAIBHBIX 33Jlad [0 TeMaM «A30TCOACpKAIIME OPraHUYECKHE COCAUHCHUS» U
«Pacno3HaBaHrEe OPraHUYECKUX COCTUHEHUID.

BbicokomosiekyJIsIpHBIE COeITMHEHHUS.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3BEHO, CTEIECHb MOJMMEpPHU3ALUU, CpPeAHsss MoJieKyJsipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIIS U TIOTUKOHICHCAITUS.

[TomumepHblie MaTepUalIbl. IInacT™Maccel (monMATHIICH, TOJTUTIPOTIUJIEH,
MTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHJIMETaKpHUIIAT, MOJIMKApOOHATHI,
noymdTUIIeHTepedTanaT). Y THIU3aius 1 rnepepadboTka 1iacTyuka.

DnacToMephl:  HaTypaldbHBI  KaydyK, CHUHTETHUYECKHE Kaydyku (OyTaJIrMeHOBBIH,
XJIOPOTIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bomnokna: HatypasibHbIE (XJIOTOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

[Tomumepsl  cnenuanbHOTO  Ha3HayeHUst (TEQUIOH, KEBJAp, OSIEKTPOIPOBOISAIINE
MOJIMMEPHI, OMopasiiaraeMple MOJIUMEDPHI).

DKCIepuMEHTaIbHbIE METOABl M3YUCHUS! BEIIECTB M WX IMPEBpAIEHUN: 03HAKOMIIEHUE C
oOpa3lilaMu TPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IIIaCTMAacC, KayudyyKOB, peIlIeHue
HKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxosxxnenue monekysspHoil popMyJibl OPraHUYeCKOro COSTMHEHHS TT0 MaCCOBBIM JIOJISIM
AIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXIACHHE MOJEKYJISPHOU (OPMYIbI OPraHHYECKOTO
COeMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BelIecTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU W/WUIH UCXOJHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOMH (HhOPMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKUX CBOMCTB HWJIM CIOCOOOB IOJTYYEHUS,
onpeJieJIeHUe A0JIU BbIX0a IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpU M3YYEHUH opraHnyeckoid xumuu B 10 kiacce
OCYIIIECTBIISIETCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSATHH, TaK W
MOHSATUMN, TPUHSATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIC TMOHSATHS: SBJICHHE, HAy4dHBIH (DakT, TUmoTe3a, TEeopwus,
3aKOH, aHaIM3, CHUHTE3, KIaccHU(UKalus, HAOMOJeHUE, M3MEPEHUE, DKCIEPUMEHT, MOJElb,
MOJICIUPOBAHUE.

®dusnka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUYECKHI
YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOe COCTOSTHHE BEIIEeCTBA, (PM3MUYECKUE BEITUUHHBI,
€MHULIBI U3MEPEHUs1, CKOPOCTb, SHEPTHs, Macca.



buonorus: kneTka, opraHusM, sKocucteMa, ouocdepa, MeTaboIn3M, HACICICTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoxkeHHe, (HOTOCHUHTE3, IbIXaHUE, OENKH,
YTJICBOJIBI, JKUPbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE NCKOMTAEMEbIE, TOTLIHUBO.

TeXHOJIOTHS: TTUIIEBBIC TPOIYKThI, OCHOBBI PAIMOHAILHOTO ITUTAHKS, MOOIIUE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKui aneMeHT. M3oronsl. CTpoeHHe 3JIEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. ODHEPreTHUYECKHMEe YPOBHM M IOIAYPOBHU. ATOMHBIE
opoutanu. Knaccudukaius XMMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
9JIEKTPOHOB IO AaTOMHBIM OPOUTANSAM. OJEKTPOHHBbIE KOH(QUIYypalMM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIC
KOH(UTypalyy HOHOB. DJIEKTPOOTPULIATEIbHOCTb.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XMMHYECKUX dieMeHToB [I..
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMUYECKHUX
AJIEMEHTOB C COBPEMEHHON TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XMMHUYECKHX 3JE€MEHTOB M 00pa3yeMbIX MMHU IMPOCTBIX U CIOXHBIX BEIIECTB 10 IpymraM H
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM M JOHOPHO-aKLENTOPHBIN. DHEpPrus
U JMHA cBA3U. [loysspHOCTD, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOU CBsA3H. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMOIEKYISIPHBIE B3aUMOICUCTBUS.

BaneHTHOCTP M BaJleHTHBIE BO3MOYKHOCTH aTOMOB. CBS3b DJIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C UX T€OMETPUUYECKHM CTpPOEHHEM (Ha NpHUMepe COEAMHEHMH 3JEMEHTOB BTOPOTO
nepuoaa).

[IpencraBieHne O KOMIUIEKCHBIX coequHeHHusX. (CocTaB  KOMILIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarTenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJNEKYJISPHOIO M HEMOJEKYJSPHOTO CTpOeHUs. THIBI KpHUCTaNIMYECKUX
PemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIX cucreMax. Mctunnble pacTBopsl. [IpencraBnenue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpaK€HHS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Jis BELIECTBAa B
pacTBOope, MoJIsIpHas ~ KOHLEHTpauus. HacbllleHHbIE WM HEHACBILICHHBIE  PacTBOPBHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBUAIIbHBIE HA3BaHUS
OTJIEbHBIX MPEACTaBUTEIEH HEOPraHMUECKHUX BEIIECTB.

Knaccugukarus XuMHUeCKUX peakiuii B HEOPraHMUECKOW U OPraHn4ecKOi XUMHUH. 3aKOH
COXPAaHEHHS MaccChl BEIIECTB; 3aKOH COXPaHEHMsI M NPEBpAIICHUsS SHEPTUU NPU XUMHUECKUX
peakuuax. Temnosbie 3h(HEKTbl XUMUYECKHX peakiuuil. TepMOXUMHUECKUE YPAaBHEHHUS.

CKopocTh XUMHUYECKOM peakiiy, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTepOreHHble peaknu. Katanus u karanmu3aTopsl.

O6parumbie W HeoOpaTUMBIE peakIMU. XHUMHYeCKoe paBHoBecue. KoHcTaHTa
XUMHYECKOrO paBHOBecHsA. DakTOphl, BIUAIOLUIME HA MOJOKEHHE XMMHUYECKOTO PaBHOBECHS:
TeMIepaTypa, JaBJI€HHE U KOHIIEHTpAllMM BEIECTB, y4acTBYIOIIMX B peakiuu. [Ipunnun Jle
[Tarense.



OnektponuTtnueckas auccouuanus. CuiabHble U ciabble  2IeKTposuThl. CTeneHb
nuccormanuu. Cpefa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, 1Iejo4yHas. BomopoaHslii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Crenenb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIporecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeiline OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHCca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

DKCHepUMEHTAIbHBIE METOJbl HM3YyYEHHUs BEIIECTB M HUX IPEBpAIICHUI: pPa3JIoKeHHE
MEpOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTopa, MOJIETH KPUCTAUIMYECKHX PEIIETOK,
IpOBEJCHUE peakuuii HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C TMOMOIIbIO
WHMKATOPOB, M3yUYEHUE BIUSHUS PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIUU U
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xumus.

[Tonoxenune HemeramioB B Ilepmoanueckoil cucreme xumuyeckux siementos [[.1.
MenzeneeBa U OCOOEHHOCTM CTPOEHMS MX aroMmoB. Puiznyeckue CBOICTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuMepe KUciaopoa, cepsl, hocdopa u yriepoaa).

Bonopon. Ilomyuenue, pu3ndeckue ¥ XUMHUYCCKUE CBOWCTBA: PEAKIUU C METAJUIAMH U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIC CBOMCTBA. [ puabl. TOMINBHEIE 3JIEMEHTHI.

["anmorensr. HaxoxaeHue B mpUpoje, CIIOCOOBI TOMydeHUs, (QU3HUYECKUE U XUMHUYCCKUC
cBoiictBa. ['amoreHoBojoponbl. BaxHeilmue KuciopoicoaepKaliue COSIUHEHHUS TaJOreHOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYCHHS TajloreHoB. [I[puMeHeHNe rajloreHoB U
UX COEIMHEHUH.

Kucnopon, o30H. JlabopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOJXYYEHUsI KHUCIOPOAA.
Ousnyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopojga U o030HA. OKCUABI U
MIEPOKCHUJIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNYy4eHHUs, (U3MUECKUEe U XUMHUYECKHE
cBoiictBa. CepoBogopon, cynbpunasl. Oxeup cepbi(1V), okeun cepsi(VI). CepHucras u cepHas
KUCTOTHI U uX coiu. OCcOOEHHOCTH CBOMCTB CepHOM KucnoThl. [lpuMeHeHue cepbl u €€
COCTUHEHUH.

A3zor. Haxoxnenue B Tpupojzie, crmocoObl MOonydeHHs, (pu3Mdeckrne U XUMHYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTas W a30THAs KHUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KuCIOTHL. [IprMeHeHue a30Ta U ero coenuHeHUil. A30THBIC
ya0OpeHwusl.

®ochop. Haxoxkaenwe B mpupojie, crnocoObl moimyueHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl docdopa, dochopHas kuciora U €€ COJHu.
[Tpumenenue dochopa u ero coenunenunit. @ochopHbie yA0OpEHHUS.

VYriepon, HaxoxAeHHUE B TMpupoje. AJUIOTpomHbIe Moaupuxanuu. Duznueckue u
XMMHYECKUE CBOWMCTBA TPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcun yriaepoaa(lV), yrombHas kuciora u €€ coiu. AKTHUBUPOBAHHBIA YTOJIb, aICOPOITHSI.
Oymnepensl, rpadeH, yriepoaHble HAHOTPYOku. [IpuMeHeHHWe TpPOCTHIX  BEIIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €T0 COSAMHEHUIA.

Kpemuuii. Haxoxnenue B MpHpoje, COCOOBI MOMydYeHUs, (pu3nueckue M XUMHYECKUE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHue KpeMHUsI U ero
coenuHeHuil. CTEKII0, €ro Nojay4yeHue, BUJIbI CTEKIIA.

[Tooxxenne meramwioB B [leproanyeckoit cucteMe XUMHUIECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaloB. O0mue Gu3ndecKkue CBOWCTBA METAJLIOB.
[IpumeneHue MeTayioB B ObITY U TexHUKE. CIIaBbl METAIJIOB.

DNEKTPOXUMHUYECKHA psA  HampspDkeHuid MeTtaiioB. OOmme CcrnocoObl  MOMydeHUs
METaJUIOB: THAPOMETAJUTYPIHs, TUPOMETAIUTYPTHsI, dJeKTpoMeTautyprus. [lonsaTre o koppo3uun
MeTaiioB. CrocoObl 3aIUTHI OT KOPPO3HH.



OO6mas xapakrepuctuka metawioB |A-rpynmer [lepuoandeckoil CHCTEMBI XUMHUYECKHUX
aneMeHTOB. Harpwii u kanuii: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MetamnoB |IA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ Kanbluil: moidydeHue, ¢GU3MYeCKHe U XUMHUYECKHEe CBOMCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAnHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

AnoMUHUE: ToNydyeHue, GU3NYeCKue M XMMHYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COeAMHCHHUA. AMDOTEpHBIC CBOWCTBA OKCHAA WM TUAPOKCHUIA ATFOMHHHS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OOmass xapakTepucTuka MeTtauioB nobouHblx noarpynm (b-rpymm) Ilepuoauueckoit
CHUCTEMbI XUMHUYECKHUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHur. OKCUIbI U THAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpoMaTsl ¥ AMXpOMAThl, X OKHCIHTEIBHBIE CBOWCTBA.
[TosrydyeHue u npuMeHeHHe XpoMa.

®u3nueckue M XHUMHUYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenunenus mapranua(ll), mapranna(lV), mapranuna(VI) u mapranuna(VIl). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKenne3a U ero coequHeHnil. OKCHUIbl, THAPOKCUIBI U
conu xxene3a(ll) u xxeneza(lll). [Tonyuenue u npumeHeHMe Kene3a U €ro CIIaBOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coeuHeHui. [lonydenne nu npumMeHenrne
MeIU U €€ COCTMHEHUM.

[{uak: monydeHue, GU3NIECKUE U XUMUYIECKUE CBOMCTBA. AM(OTEpHBIC CBOWCTBA OKCHIA
Y TUIPOKCHJIA IMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

OKCHEpUMEHTAJIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M MX [PEBPALLEHUIN: HU3y4YEHUE
00pa31l0B HEMETAJIOB, TOpeHHue cephl, ¢ocdopa, xkene3a, MarHUs B KUCIOPOJE, U3YyUCHHUE
KOJUIEKIIMH «MeTajuibl ¥ CIUIaBbD», B3aMMOJCIHCTBHE IIENOYHBIX M IIEI0YHO3EMEIbHBIX
METaJUIOB C BOJIOW (BO3MOXKHO MCIIOJIB30BaHME BHUIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKeJe3a ¢ pacCTBOPaMHU KHUCIIOT M I1eJIouell, KaYeCTBEHHbIE PEAKI[MM Ha HEOPTaHUYECKHE aHHOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THMAPOKCHUIOB AJTIOMHHUS U LIMHKA C
pacTBOpaMu KUCJIOT U HIeJIoueH, pelieHre 3KCIepUMEHTAIbHbBIX 3a/1a4y 1o TeMaM «l'aloreHsm»,
«Cepa u e€ coeqMHEHUsD», «A30T U Pochop U ux coeAMHEHUsD», «MeTalTbl TJIABHBIX MTOATPYII,
«Mertamibl MOOOYHBIX MOATPYIIIT.

XuMHS U )KU3Hb.

Ponb xumun B obecrieueHUM yCTOMYMBOTO pa3BUTHS yesloBeuecTBa. [loHsITHE 0 Hay4HBIX
METO/AAaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBaHus. HayuHble mnpuHIMINBI
OpraHM3ali XUMUYECKOro Mpou3BoAcTBa. [IpoMbllieHHbIE CIOCOOBI MOJyUYEHUsT BaXKHEHIINX
BelecTB (Ha MpUMepe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMbliieHHbIe
CIOCOOBI MOMYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaloIleh cpeabl U
ero nocneacTBus. Poib xuMun B o6ecriedeHnn 3HepreTuyeckoil 6e30MacHOCTH.

XuMHus W 370poBbe delloBeka. JlekapcTBeHHBbIe cpencTBa. [IpaBuia HCIONb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XYMHUS MUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Poiab XxuMuu B o0ecrieueHnn
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsle cpeacta. beitoBas xumuda. IlpaBuna GezomacHOro
UCIIOJIb30BaHUS MpEenapaToB OBITOBOM XMMUU B MIOBCETHEBHOMN JKHU3HU.

XUMHS B CTPOUTENBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHalibl (IEMEHT, OETOH).

XuMUs B ceNbCKOM X03s1iicTBe. Opranndyeckue 1 MUHEpaJbHbIE YA0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIsl 3eKTpoHuKU. HaHnoTexHonoruu.

Pacuérnrle 3agayn.



Pacuérel: mMacchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce win 00bEMY OJTHOTO U3 YYAaCTBYIONINX B PEAKIIUU BEIIECTB, MacChl (00BEMa, KOIMUYECTBA
BEIIECTBa) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET IpHUMecH, Macchl (00bEMa,
KOJIMUECTBA BEIIECTBA) IMPOAYKTa pEaklMu, €CIU OJHO U3 BELIECTB JAaHO B BHJE pacTBOpa C
onpeAe€HHOM MacCOBOW JOJIed pPacTBOPEHHOrO BEIECTBA, MACCOBOWM JIOJM W MOJSIPHOM
KOHLIEHTPAllUM BEILECTBA B PAacTBOPE, JOJIA BbIXOAA HPOAYKTa PEAKIUH OT TEOPETUUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeaMeTHBIX CBSA3€H MPHU U3YYEHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xnacce ocyuiecTBIsE€TCS Y€pE3 UCIOJIb30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYUHbIX NOHSTHH,
TaK 1 MOHATUM, IPUHATHIX B OTACIIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: SIBICHHUE, HAyYHBIH (haKT, THUIOTE3a, TEOpPHs,
3aKOH, aHajlW3, CHUHTe3, KIacCupUKalus, MEePUOJUYHOCTh, HAOIIOJIEHUE, U3MEpEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHUE.

®u3nka: marepus, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, HPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJUOAaKTUBHOCTh, MOJIEKYJA, SHEPreTHYECKUH YPOBEHb, BEILECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIEeCTBA, WJCANbHBIA Tra3, (U3NYECKUE BEIUYHMHbBI, CIUHHIIBI
U3MEpEHMS, CKOPOCTh, SJHEPT U, Macca.

buonorus: kierka, opraHusM, OJKocHcTema, Ouochepa, MeTraboIU3M, MakKpo- H
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B 3KOCHCTEMAX.

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XuMHUecKasi IPOMBIIUIEHHOCTb, METAJUIyprus, CTPOUTENIbHBIE MaTepHUallbl,
CEJIbCKOXO3SUCTBEHHOE TPOM3BOJCTBO, IMHINEBAs IMPOMBIIUICEHHOCT, (hapMaleBTHUECKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETUYECKHUX penaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBLIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

B cooTBeTcTBUM C CHUCTEMHO-ACSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypEe JIMYHOCTHBIX
pe3yJabTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpelHero ooOmiero ooOpa3oBaHUs
BBIJICJIEHBI CIICAYIOIINE COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHCKOM IpaXkIaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJMYyuMe MOTHUBAlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSl IPUHATBIMU B OOLIECTBE IpPaBUIAMU U HOpPMaMH IOBEACHUS; HaIU4He
IIPAaBOCO3HAHUS, SKOJIOTHYECKOW KYJIbTYpBI; CHOCOOHOCTh CTaBUTh LIEIH M CTPOUTH KU3HEHHBIC
IUIaHBI.

JIMuyHOCTHBIE PE3yJbTAThI OCBOCHUS INpenMeTa « XUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
OIbITA MO3HABATEJIbHON U MPAKTHUECKON JEATEIIbHOCTU 00YYaIOLIMXCs B MPOLIECCE pealn3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaXKaroT COPMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH 0OYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATENbHOCTH, B TOM YHUCJIE B YACTU:

1) rpa:k1aHCKOro BOCHUTAHMSA:

0CO3HaHMsI 00YYaIOIUMKCS CBOMX KOHCTUTYLMOHHBIX IPaB U 00sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U TPaBOTIOPAIKY;

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPU CO3JaHUM YYEOHBIX IPOEKTOB,
pelIeHny y9eOHbIX U M03HABATEIbHBIX 33/1a4, BHITOJTHEHUH XUMUYECKAX SKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS, JIOTUKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY M HAaydYHOMY HACJIECIUI0 OTEYECTBEHHOMN
XUMHUU;

YBaKEHHUS K MPOIECCy TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUECKOTO MPUIIOKECHHUS
XMUMHH, OCO3HaHMsI TOTO, YTO J@HHBbIE HAyKH €CThb pe3yJbTaT JIMTENbHBIX HaOIIOIEHUH,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/Aa YYEHBIX U TIPAKTUKOB;

UHTEpeca M TI03HABAaTEeJIbHBIX MOTHMBOB B IIOJyY€HHMM M TOCIEIYIOLIIEM aHaIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMSI, STHYECKOT'O TIOBEIICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHBIE C XUMHYECKMMHU SBICHUSAMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAITbHO-HPABCTBCHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE TIOBEJCHHWE M IIOCTYNKH CBOWX TOBApUIICH C MO3WIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI MTOCIIEICTBUI MOCTYIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbs:

NOHMMAaHMU LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PU3WIECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

cOOJIIOJIEHHsI TIPaBUJI 0E30MacHOr0 OOpalleHUs] ¢ BEIeCTBAMU B OBITY, MOBCEIHEBHOM
KM3HH, B TPYIOBOH JIEATEILHOCTH;

NOHMMAaHMUS UEHHOCTH TPAaBWJI HWHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U XKU3HHU JIOJIEH;



OCO3HAHHUA TOCJIEJACTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTpeOJIEHUS aJIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICIOBATENIBLCKOW  JeSITEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUIAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUM MPAKTUYECKUX 3a/1ad COLUaIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYEHHIO MPO(pEcCHil pa3IMYHOTO poJa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUU 110 XUMUH;

YBa)XEHUS K TPYy, JIOJSIM TPyla U pe3yibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BbIOOPY HHJMBUIYaNbHOM TpaeKTOpuu 00pa3oBaHUS,
Oyaymiel mpodeccuu U peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEel 00I111ecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJIecO00pa3HOro OTHOIIEHUS K MPUPOAE KaK MCTOYHUKY CYIECTBOBAHHS
JKH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MpoOieM, BIMSHHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MTPUPOAO0IOIB30BAHNUS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPY’Karollled MPUPOJHOM cpene,
YMEHHSI IPOTHO3UPOBATh HEOJIArOoNpUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIMYUS PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYPBI, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCSI HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO pa3BUTHs HayKu U
00LIECTBEHHON IPAKTHUKH;

NOHUMaHMs CHeuu(pUKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIleM
MHUpPE KaK O €IMHCTBE IPHUPOJABI M YEJIOBEKA, B MO3HAHMHM IPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHny mpodsieM COXpaHEeHUsI IPUPOAHOIO PABHOBECHS;

yOexIEHHOCTH B 0CO0OM 3HAUMMOCTH XHWMHUHM ISl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIEHHOCTH M Ba)XKHOM POJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYpBI, B PEIIEHUH IT100aTbHBIX TPOOIEM YCTOHUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPEBO,
HHEPreTHYECKON, NHUIIEBOH M DKOJOTWYEeCKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHN! YCIOBHH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJIOB IO3HAHHA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHUM OKpY’XKAIOIIEro MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIFOUEHUS HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIINXCS JaHHBIX
C LIEJIBIO MTOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl peLIeHHs IpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K MO3HAHUIO, UCCIIeI0BATENbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJy4EHHI0 HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HEHHBIMU
NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM Tpyla B pa3nuuHbIX chepax mpodeccruoHambHOM
JESTEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeamMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01rero o0pa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUTUTHHAPHBIC
(MexXIpeaMeTHbIC) O0IICHAYYHBIC TTOHITHS, OTPAXKAFOIINE I[EJIOCTHOCTh HAYYHOW KapTHHBI MHpa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHHE, MPOIECC, CHCTEMa, HAy4YHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOMIOACHHE, N3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC y4eOHbIC JIEACTBUS (To3HaBaTesbHbIC, KOMMYHHKaTHBHBIE,
peryisITHBHBIC), oOecreunBarone QGopMupoBaHue (PYHKIHMOHAIHHOW TPAMOTHOCTH H
COLIMAIbHOM KOMIIETEHIIMH 00yYarOIIUXCs;

CIIOCOOHOCTh ~ OOYYAIOIIMXCSI  WCIOJh30BaTh  OCBOCHHBIC  MEXIUCIHMILTHHAPHEIC,
MHUPOBO33PCHUYECCKHE 3HAHHMS W YHHUBEpPCAJbHbIC Y4YeOHBbIC JEHCTBHSI B IIO3HABATEILHOW U
COLIMAJIbHON ITPAKTHKE.

MeranpeaMeTHbie pe3yJibTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHbIE YHMBepPCcaJIbHbIe YUeOHbIe AelicTBUS

1) 6a3oBble JJOrnYecKue AeHcTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3MPOBATH IMPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeAeNsATh LEIN JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUHM HX JOCTHKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIIOJIb30BaTh NpPU OCBOCHUM 3HAHUW MPHUEMBI JIOTMUECKOTO MBILIUICHUS: BBIJCIATH
XapaKkTepHble TPU3HAKK TIOHATHM W YCTaHaBIMBAaTb WUX B3alMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIINE NOHSITHUS ISl OObSICHEHUS OTIENbHBIX (DAKTOB U SBJICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYyX JIEHUS (MHAYKTHUBHBIE, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUYMS B pacCMaTPUBAEMBIX SIBJICHUSX, (OPMYJIHUPOBATH
BBIBOJIbI U 3aKJIFOUYEHNS;

IPUMEHSTh B MPOLECCE MO3HAHUS MCMOJIb3yeMble B XMMUU CHUMBOJMYECKHE (3HAKOBBIE)
MO/JIeNH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMuueckass (opMyna, ypaBHEHHE XHMHUYECKOH peakuud — TpU pelIeHuHd Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHBIE MOJCIBHBIE MPEICTABICHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MTPU3HAKOB U3yUYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIe HCCIEI0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHMS BEILIECTB M XUMUYECKUX PEAKIH;

dopMynaHMpoBaTh IeNTM M 3aJauyd  MCCIEJOBAHHUS, HCIOJIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCH! B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

BJIQ/IETh HAaBBIKAMU CAMOCTOSATEIBHOTO IUIAHUPOBAHUA M TPOBEACHMS YUYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOIIOAATh 332 XOAO0M IpoIlecca, CaMOCTOSTEIbHO
IIPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;



npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEICKOH M TPOCKTHON NEATEeIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B MTO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpOpManuu (HAyYHO-MOMYyJIsIpHAs
JAUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UPOBATh HHGOPMAIIMIO PA3IWYHBIX BUIOB U (HOpPM TNPEICTABICHUSA, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATH pa3jIMuHbIe METOAbl IpPU IOHCKE U O0TOOope
uHpopManru, HeOOXOAMMOM IS BHITIOJIHEHHS YUeOHBIX 3a/1au ONPeaeIEHHOTO THIIA;

pUOOpPETaTh OIBIT WUCHOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (POpMY IMpencTaBieHus] HHPOPMAIUU (CXEMBL,
rpaduku, TuarpaMMel, TaOJIUIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa Mpu paboTe ¢ XUMHUYECKOU
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBHUA:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TEMBI B XOC TUAIOTa U/UITU JTUCKYCCHUH,
BBICKA3bIBaTh UieU, (OPMYIIUPOBATH CBOU MPEUIOKEHUS OTHOCUTEIBHO BBITOHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TMPE3EHTAIMeil pe3yJlbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOIYYEHHBIX
CaMOCTOATCIIBHO HWJIMX COBMECTHO CO CBCEPCTHUKAMU IMpPU  BBIIMOJIHCHUHU XUMHYECKOI'O
DKCIIEPUMEHTa, MPAKTUUYEeCKOH pabOThl MO HCCIEIOBAHHIO CBOICTB HM3y4aeMbIX BEIECTB,
peanuzanu yuyeOHOro MpoekTa, M (OPMYJIUPOBATh BHIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCIICTOBAHUM MyTEM COTTIACOBAHMS MO3UIIUI B X0Z€ 00CYKIEeHUS U 0OMEHA MHEHHSIMH.

PeryasiTuBHbIC YHUBepCaJbHbIC y4eOHbIC eHCTBHA:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JAEATEIbHOCTb,
onpenenss e€ eI U 33aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/ularaéMblii alrOpUTM JIEHCTBUH NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajlad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO UX PEIIeHUs C yUYETOM MOJyUYEHHUsI HOBBIX 3HAaHUH O
BELIECTBAX U XUMUYECKUX PEAKLUAX;

OCYILECTBIISATh CAMOKOHTPOJIb J€SITEIBHOCTH HA OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI M0 XMMUU Ha yriyOJE€HHOM YpOBHE Ha
YPOBHE CpeIHEero oOIero o0pa3oBaHMs BKIIOYAIOT crienupuyeckue A y4eOHOro mpeamera
«XuMHs» HaydHbIE 3HAHUSA, YMEHHUS W CIIOCOOBI JIEHCTBUHM IO OCBOEHHUIO, MHTEPHIpETAlUN U
npeoOpa30BaHUIO 3HAHHM, BUABI IEATEILHOCTH 10 MOJYYEHUIO HOBOTO 3HAHUS U NMPUMEHEHUIO
3HaHUU B Pa3IMYHBIX y4EOHBIX CUTYyallUAX, a TAaKK€ B pPEaJbHBIX MXU3HEHHBIX CUTYyalMsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJIbTAaThl IPEICTABIECHBI 110
rojilaM U3y4eHusl.

10 KJIACC
[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:



c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MeCcTe M 3HAYEHMH OPraHUYECKOM XUMHH B
CUCTEME €CTECTBEHHBIX HAyK M €€ POJM B 00CCIICUCHUN YCTOWYMBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelieHrun MpoOJIeM IKOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBOM O0€30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3JaHHH HOBBIX MATEPHAJIOB, HOBBIX HMCTOYHHKOB JHEPrUH, B OOECIEUYCHUU
paloHaIbHOIO MPUPOIONOIB30BaHMS, B (DOPMUPOBAHUNM MUPOBO33PEHUS U OOLIEH KYJIbTYphI
YeJIOBeKa, a TaKKe DSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MPUPOAHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolue
NOHATHS — XUMHYECKHIl 3JIEMEHT, aToM, SIIPO M IJIEKTPOHHAas 00ojouka aroma, S-, p-, d-
ATOMHBIC OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, TMOPUIU3AIUS aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJICPOJHBIN CKeNeT,
byHKIMOHAIbHAS TPYINa, pajuKai, CTPYKTypHble (GopMmyibl (pa3BEPHYTHIE, COKpaLIEHHbIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass W NPOCTPAHCTBEHHAs (reoMEeTpHYecKasi, ONTHUYECKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOJOPOABI, KHUCIOPOA- U a30TCOJAEpKAaIlUE
OpraHWYECKUE COCIAMHEHHS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISIPHBIC
COEIMHEHUS; TeOpUH, 3aKoHbl (mepuoanueckuit 3akoH JI. M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH
COXpPaHEHHUS U TMPEBpALICHHUS DSHEPTUU MPH XUMHUYECKHX pPEaKIusaxX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIIlUe B OCHOBE TMOHHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SBIICHUW; TMPEACTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUW, TEPMOJMHAMUYECKMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aUMHOM BJIMSHUM aTOMOB U TPYyHNI aTOMOB B MOJIEKyJaX (MHIYKTHBHBIA U
Me30MepHbIi 3 dexTrr, opuenTanTsl | u |l poma); dakronorudeckue cBeneHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHUU BaKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPAKTUYECKOW JIEATETbHOCTH YEJIOBEKa, OOIIMX HAyYHBIX MPUHIUNAX XUMHUYECKOTO
MIPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METAaHOIA, TePepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHU: BBIABIISITh XapaKTEPHbBIC MPU3HAKU MOHATHH, YCTaHABIIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS [IPU ONMKMCAHUM COCTaBa, CTPOEHUS U
CBOICTB OPraHUYECKUX COECTUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH:

MCIIOJIH30BaTh XUMUYECKYIO CUMBOJIMKY JJISI COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX M CKENETHBIX) (POPMYIT OpraHuYeCKUX BEIIECTB;

COCTABJISITh ypaBHEHUSI XUMHUYECKUX pEaKIMd ¢  PacCKpbIBaTh HMX  CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMII  MOCPEJACTBOM  COCTABJIEHHUS  DJIEKTPOHHOIO
OayaHca JTHX pEaKIUW, peakIuii HOHHOTO OOMeHa MyTEM COCTaBJICHUS UX TIOJHBIX U
COKpaIIEHHBIX HOHHBIX YPABHEHMIA;

W3TOTaBIUBATh MOJIEJIM MOJIEKYJl OpPTraHWYeCKMX BEIIECTB JIs WJUTIOCTpAIlUU WX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOopMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh TPUHAIIICKHOCTh NU3YICHHBIX OPTaHUIECKUX
BEIECTB IO X COCTaBY M CTPOCHHIO K ONMpPEACNEHHOMY KIIACCY/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) u mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUISL  OTHENBHBIX TMPEACTABUTENEH OpPraHWYeCKUX BEIIECTB (STUJIEH, AalleTHJIeH, TOIYO,
TJMIEPHUH, JTHICHIJINKOJb, (GeHon, GOopMalbIerua, areTalnbJeTu, aleToH, MypaBbHHAS
KHCIJIOTA, YKCYCHasl KHCJOTa, CTE€ApUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI, TJULMUH,
aJlaHWH, MAJIbTO3a, PPYKTO3a, AaHUITUH, TUBUHUJI, U30TIPEH, XJIOPOTIPEH, CTUPOJ U IPYTHE);

c(OpPMUPOBAHHOCTh YMEHHsS OMPEACNATh BHUA XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COCTMHEHUX (KOBAJICHTHASI 1 MIOHHAS CBSI3b, G- U T-CBS3b, BOJOPOHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPTraHUYECKUX
BemectB A. M. bytiepoBa miis oOBbACHEHHS] 3aBUCHMMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS;



C(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTb COCTaB, CTPOEHHE, (U3MUECKUE U
XUMHUYECKHE CBOMCTBA THIIMYHBIX MPEACTAaBUTENICH pa3IMYHBIX KJIACCOB OPTaHUYECKUX BEUIECTB:
QJIKAHOB, LMKJIOAJIKAaHOB, AJKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATHYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3(HUPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO CBS3b MEXKAY HUMH YPaBHEHUSIMH COOTBETCTBYIOLIMX
XMUMHUYECKHX PEeaKLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (HOpMYJI;

c(OPMHPOBAHHOCTh yMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX MPHMEpax XapakTep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTH OpraHMYECKMX COEIMHEHMH OT KPaTHOCTU M THIIA
KOBQJICHTHOH CBSI3H (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaThb HCTOYHMKHM YIJIEBOAOPOAHOIO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroiib), CHOCOOBI €ro MepepadoTKU W MPAKTUYECKOe NMPUMEHEHHE
IPOAYKTOB NIEPEpPabOTKH;

c(OPMHPOBAHHOCTh BIIAJICHUS] CHCTEMOW 3HAaHUH O €CTECTBEHHO-HAYYHBIX MeETOJax
NO3HAHUS — HaOJIOJEHUM, W3MEPEHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIICHHOM) ¥ YMEHHUSI IPUMEHSTH 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS  IPUMEHSATh OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEMAaTH3alHIO, BBISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 1151 U3YUEeHHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTh YMEHU: BBISBIISTH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C MMOHATHIMH U
IpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4HbIX IpeAMETOB i Oojiee OCO3HAHHOI'O
NOHMMaHHS CYIIHOCTH MaTepPHajJbHOTO €IUHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpPraHUYeCcKON XUMMHU JJIsi OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIINUX €CTECTBEHHO-
HAYYHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PAcCU€Thl IO XUMHUYECKUM (opmyram u
YpaBHEHHUSIM XUMHUYECKUX PEAKIM C HCIOJIb30BaHHEM (PH3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHUI0O XMMUYECKOH (hOPMYIIBI BEIIECTBA 10 M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BELECTB;

c(OPMHUPOBAHHOCTh YMEHHI: POTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C MO3HIINN
HKOJIOTHYECKOM O0€30MacHOCTU IMOCIEACTBUS OBITOBOM U IMPOM3BOACTBEHHON J€STEIbHOCTU
YEJIOBEKa, CBSI3aHHOM C TIepepadOTKON BEIIECTB, HCIOJIb30BATh IOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIIeHUH MPoOIeM B CUTYaIUsX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJTy4E€HUE U N3yUYEeHUE CBOICTB OPraHNYECKHUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIE€BOJOPOAOB PA3IMYHbIX KJIACCOB M  KHUCIOPOJCOJAEPKAIIMX OpPraHMYeCKUX BELIECTB,
pellleHHe OSKCIEePUMEHTAIBHBIX 3aJad 10 pPACHO3HABAHUIO OPraHMYECKUX BEIIEeCTB) C
coOnrofeHreM TMpaBuil  0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOpPHBIM
o0opynoBaHueM, (HopMyIUpOBaTh I€NIb HCCIECIOBAHUsS, NMPEACTABIATh B pa3iu4yHON (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh MpaBMila HKOJIOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOU
NeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKPYXAlolledl MPUPOJHON Ccpelasl H
JOCTIKEHUS €€ YCTOWYMBOTO Pa3BHUTHS;

0CO3HaBaTh ONACHOCTh TOKCHYECKOIO JEHCTBHMS Ha KMBBIE OPraHU3MBI OINpPEeIEHHBIX
OpraHMYeCKHX BEIIECTB, MOHUMAas cMbIci nokazareis [1/1K;

aHAJTM3UPOBaTh  11€JECOO0PAa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKMX  BEIIECTB B
MPOMBITIIJICHHOCTH U B OBITY C TOYKH 3pEHUS COOTHOIICHUS PUCK-TIOITB3a;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABICHHBIA IMOMCK XMMHUYECKON
MH(QOpPMALlUU B PA3IMYHBIX MCTOYHUKAX (HaydHas UM ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
MaccoBoi HH(popmauuu, VHTepHET M Jpyrue), KPUTUYECKH aHATU3UPOBATh XHMHUYECKYIO



nHpopmarnuio, nepepadaTeiBaTh €€ W MCMOIL30BaTh B COOTBETCTBUU C MOCTaBICHHON y4eOHOMU
3a/1a4en.

11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHsS Kypca «OOImas W HeopraHWyecKas XUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEICTABICHHIA: O MATEPHUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
Y II03HABAEMOCTH SIBJICHUM MPHUPOJBI, O MECTE€ U 3HAYEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U e poii B 00ECIIEYEHUH YCTOWYMBOTO PA3BUTHUS, B PELICHUH MPOOJIEM DKOJIOTHUECKOMH,
SHEPreTUYecKOM W TMUIIEBOM Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBL, CO3JAHMM HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
PUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYPhl YEJIOBEKA, a TAKKE
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOILEHHS K CBOEMY 3I0POBBIO U IPHPOTHON CPEAE;

BJIQJICHUE CHUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
HOHSTHS — XUMUYECKUH 3JIEMEHT, aTOM, PO aTOMa, U30TOIIbI, AEKTPOHHAsI 000I04YKa aTOMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHS aToMma, THOPUIM3AIUSI
aTOMHBIX OpOWTasNel, HMOH, MOJEKyJa, BAJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHBb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAsA, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJIIMYECKAsl PEIIETKA, XUMUYECKas peakuus, pacTBOp, AJIEKTPOJIUTBI, HEIIEKTPOJUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  IOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUIECKON PEaKIiH, CKOPOCTh XUMHUYECKON
peaKkiuu, XUMHUYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsl AIIEKTPOIUTUYECKOU
auccouranuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXPAHEHUS MacChl BELIECTB,
3aKOH COXPAHEHMS M IMPEBpAIICHUS HEPTrUy INPH XUMUUYECKHX PEAKLHUAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOLIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XUMHHU,
MHPOBO33PEHUYECKHE 3HAHUsA, JIEXKAIIUE€ B OCHOBE NMOHUMAHUS MPUYMHHOCTHU U CHUCTEMHOCTHU
XUMHUYECKHUX SIBJICHUI; COBpEMEHHbIE NPEJCTABIECHHUS O CTPOCHHUM BEUIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; TMPEIACTaBICHUS O MEXaHU3Max
XUMHYECKMX pEeakluid, TEePpMOJUHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHUs, O XMMHYECKOM DPABHOBECHH, pacTBOpax M  JUCIEPCHBIX  CHCTEMAx;
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30M1aCHOM HCIOIb30BaHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M TNPaKTHYECKOW JESITEIbHOCTH 4YeNOoBeKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOTIO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHITHI, YCTAaHABINBATh
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MpPHU ONHUCAHUU HEOPraHMYEeCKHUX
BELIECTB U UX NPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dbopMynl BelIECTB W YpaBHEHUN XHWMHUYECKUX PEaKIUil, CHCTEMATHUECKYyI0 HOMEHKIATypy
(IUPAC) u TpuBHaIbHbIE Ha3BAHHS OT/ICIBHBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BaJICHTHOCTh M CTENIEHb OKUCIICHUS! XUMUYECKHUX
AIIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHAsA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSICHITH 3aBUCHMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH U JOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHMH: KJIACCU(PULIMPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBy, XMMHMUYECKHE PEaKLUU IO Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aropa M JIpYTHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KpUTEPUU I KIACCU(PUKALUN U3YIaeMbIX BEIIECTB U XUMHUYECKHUX PEAKIIHiA;



c(hOpMUPOBAHHOCTh YMEHHMsI PAaCKpbIBaThb CMBICT Teproandeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTECIBHYIO U
MIPOTHOCTHUYECKYIO (DYHKIIHH,

c(hOpMUPOBAHHOCTh YMECHHIA: XapaKTEPH30BaTh AIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKHX JJEMEHTOB TMEepBOTo—4eTBEpTOro mepuoaoB Ilepumommueckoit cucrembr JI.H.
MenieneeBa, UCHOJIb3Ys MOHSITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUYECKUE MOJTYPOBHUY,
«S-, p-, d-aromHBIE OpOUTAIN», «OCHOBHOE H BO30YKIEHHOE DHEPIETHUYECKUE COCTOSHHS
aToMa»; OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB XHUMHYECKHUX DJJIEMEHTOB M HX
COEIMHEHMH 10 niepuojiaM u rpymmnam Ilepuoguueckoii cucremsl [. . MenneneeBa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATh) OOIIHE XWMHYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE I'€HETUYECKOM CBS3U
MEXIy HEOPTaHMUECKMMU BEIIECTBAMHU C ITOMOIIbIO YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYCCKUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATH CYIIHOCTH: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuil MOCPEACTBOM COCTABJICHHS SJEKTPOHHOTO OanaHca 3TUX PEeakluid, peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IMOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHHUH; peaxkiuit
THIPOJIN3a; PEAKIUi KOMILIEKCOOOpa3oBaHus (Ha MpUMEpe THAPOKCOKOMILICKCOB IIMHKA W
ATIOMHUHMS);

c(hOpMUPOBAHHOCTh YMEHHUS OOBICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKUX
peakiuii ¢ yd4€TOM HX OHHEPreTHUECKUX XapaKTePHCTHUK, XapaKTep H3MEHEHHUS CKOpPOCTU
XUMHUYECKON PEaKIMi B 3aBUCUMOCTH OT PA3IMYHBIX (DAKTOPOB, a TAK)KE XapakTep CMEIICHUS
XUMHUYECKOT'O PAaBHOBECHUSI 10T BIUSHUEM BHEIIHUX Bo3nercTBui (mpuHiui Jle [latense);

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUYECKUE PEAKIIUU, JICKAIME B OCHOBE
MPOMBIIIICHHOTO TIOMYyYEHHUS CEPHOW KHUCJIOTBHI, aMMHakKa, OOIIMe Hay4HbIE MPUHIUIIBI
XUMUYECKUX TPOU3BOJICTB; I11€JI€CO00Pa3HOCTh TMPUMEHEHUS HEOPTaHMYEeCKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTDH BJIAJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAYYHOTO TO3HAHUS SIBJICHUIN
OpUpoAbl — HaOMIOJeHHe, U3MEpEeHHe, MOJACIUPOBAHUE, OKCIEPUMEHT (peallbHbIl U
MBICJICHHBIN), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUs MPHUMEHSATh 3TH 3HAHUS TPU
HKCIIEPUMEHTAIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHUMHUYECKUX SBIICHUH,
MMEIOIINX MECTO B IPUPOJIC, MPAKTHUECKOM JIEATETLHOCTH YeJIOBEKA U B MIOBCETHEBHOW KU3HH,

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
MPEACTABICHUSIMU  JPYTHUX €CTECTBEHHO-HAYYHBIX TMIPEAMETOB JJisi 0oJjiee OCO3HAHHOTO
MOHUMaHUS MaTepUaIbHOrO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHS TIPOBOJUTE PACUETHI: C UCIIOIH30BAHUEM TOHITHI «MaccoBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTpAIIUs; MAacChl BEIIeCTBa UK 00bEMa rasza
M0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MAaCCE WU 00BEMY OJTHOTO M3 YUACTBYIONIUX B PEAKIIUN
BEIIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3Ha4eHUs BOJOPOIHOTO TIOKa3aTels PaCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAIMH; MacChl (00BhEMa, KOJIMYECTBA BEIIECTBA)
MPOJIyKTa PEaKIMH, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PACTBOpPA C ONMpPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET HpPHUMECH); J10JIU
BBIX0/Ia TPOYKTa peakiuu; 00bEMHBIX OTHOIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOATEIHHO TJIAHUPOBATh W MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBEICHUE PEaKIIuii HOHHOTO OOMEHa, TOATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPTaHWYECKHUX BEIIECTB, OMPEICTIEHNE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHIUKATOPOB,
W3YYCHHE BIUSHUS Pa3MUYHBIX (AaKTOPOB HAa CKOPOCTh XMMHYECKON peakinu, pelieHue
AKCIIEPUMEHTANIBHBIX 3a/ad 1o TeMaMm «Metamiey u «HeMeramie»y) ¢ coOM0IeHrneM MPaBHIl
Oe3omacHOro oOpalieHus C BellecTBaMH U JabopaTopHBIM 000pyAoBaHUEM, (HOPMYITHPOBATH
1edb WCCICNOBAaHMS, TPEICTABIATh B pa3IMYHONM (opMe pe3ysbTaThl AKCIIEPUMEHTA,
aHAJIM3UPOBAThH U OILICHUBAThH UX JOCTOBEPHOCT;



c(hopMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON MOCYION U
nabopatopHbIM 000pyOBaHHEM, OOpaIlleHUsl ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMHU
[0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHUYECKHX OIBITOB, HKOJOIMYECKH 1IeJIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBbS,
OKPY’KAIOIIEH NPUPOAHOW cpeAbl U JOCTHKEHHS €€ YCTOWYMBOIO pa3BUTHUSA, OCO3HABAaTh
OMAacHOCTh TOKCHYECKOTO JEHMCTBHSI HA KUBBIE OPraHU3MBI OIPEACIEHHBIX HEOPTaHUYECKUX
BEIIECTB, TOHMMAas cMbIci moka3zarens [1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI IMOUCK XUMUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HAyyHas JHUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmarnuu, WHTEpHET W JApyrue), KPUTUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HUCI0JIb30BATh B COOTBETCTBUH C IMOCTaBICHHON yueOHOU
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne HaumeHoBaHHe Pa3/1esioB U TeM KosinuecTBo 4acoB DaekTpoHHbIe (HHppOBbIE)
n/m IporpamMmel Bcero Konrpoabnbie  IIpakTnuyeckue 00pa3oBaTe/IbHbIE PpecypChl
padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBbI OPraHHYeCKO XUMHH
1.1 [Mpeamer  OpraHWYecKOW  XHMUH. 8 http://school-
Teopuss CTpOCHHS OpPraHMYECKHX collection.edu.ru/catalog/rubr/d05469af
coeaunenuii A. M. bytineposa -69bd-11db-bd13-0800200c9c10/
Hroro mo pazneny 8
Pa3znea 2. YrieBoaopoabl
2.1 [lpenenbHble  YIICBOAOPOIBI  — 5 http://school-
AJIKaHbI, [IMKJI0AJIKAHBI collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/
2.2 HenpenenbHbie YTJIEBOJIOPO/IBI: 14 1 http://school-
aJIKEHBI, aJIKaJHEHBI, aIKUHEI collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/
2.3 ApomaTrueckue YTIIEBOIOPOIBI 8 http://school-
(apeHsr) collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/
2.4 [Mpuponubie UCTOYHHUKH 4 http://school-
YTJIEBOJIOPOIOB M MX TepepadoTKa collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/
2.5 ["anoreHnpon3BoIHbBIC 4 1 http://school-
YTJIEBOI0POIOB collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c¢10/
Hroro mo pazueny 35
Paznen 3. Kuciopoacoaep:kaniue oprannyecKue coeIuHeHusl
3.1 Cruptsl. ®enon 11 1 http://school-
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3.2

3.3

Kap6ouumnbubie COETMHEHUSI:
anpleruibl U KetoHbsl. KapOoHOBBIE
kucoThl. CioxHbIe 3pupbl. XKupbl

VrieBoanl

Hroro no pasaceiny

21

41

collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af

-69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af

-69bd-11db-bd13-0800200c9c10/

Pasnen 4. A3oTconepxaiye opraHudeckue coeJMHeHust

4.1 AMHHBI. AMHHOKHCIIOTEI. Benku 12 http://school-
collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/

Hroro no pazgeny 12

Pa3ne.1; 5. BbICOKOMOJIEKYJISIPHBbIE COeTHHEHM S

5.1 BbIcOKOMOJIEKYIISIpHBIE COSTUHEHUS 6 http://school-
collection.edu.ru/catalog/rubr/d05469af
-69bd-11db-bd13-0800200c9c10/

Hroro mo pazneny 6

OBUIEE KOJIMYECTBO YACOB TIIO 102

[NPOTPAMME
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11 KJIACC

Ne i/ HaumeHoBaHMe pa3aesioB U TeM KoauuecTBO YacoB DyiekTpoHHBIE (IM(POBLIE)
IporpamMmal Beero KonTpoabHbIe IIpakTH4eckue oGpa3oBaTte/ibHbIE pecypehl
padoThI padoThI
Paznen 1. TeopeTudeckue 0CHOBBI XHMHHU
11 Crpoenne aroma. Ileprogudeckuii 9 http://school-

3akoH u llepuomnueckas cucrema collection.edu.ru/catalog/rubr/d05469af-
XUMHUYECKHX  oaementoB . WM. 69bd-11db-bd13-0800200¢9c10/
Menpgeneena

1.2 Ctpoenne BemectBa. MHOroo0pasue 11 1 http://school-

BEIIIECTB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/

1.3 XHUMHUUECKHE PeaKIuu 19 1 3 http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

Hroro mo paznemy 39
Paspnen 2. Heopranuyeckasi xumust

2.1 HemeTranmnsl 31 1 3 http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/

2.2 Meramibl 23 1 2 http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

HWroro mo paznemy 54
Pa3nen 3. Xumus u ;Ku3Hb
3.1 MeToanl IIO3HAHHUS B XUMHH. XHMHUS 9 http://school-
1 YKU3Hb collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c10/
Hroro no pasaeny 9
OBLIEE KOJIMYECTBO YACOB 1o 102 4 8

[TPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KoJunyecTBO 4acoB Hara DJIeKTPOHHBbIE HU(PPOBLIE

n/ Bcero Kontposbn  IMpakthuyeckme  M3YyUeHHs o0pa3oBaTe/ibHbIE PeCypPChl

I ble padoThI padoThbI

1 [Mpeamer w  3Ha4YeHHUE 1 01.09.2023  http://school-
OpraHU4eCcKO XMMUH, collection.edu.ru/catalog/rubr/d05469af-
Ipe/ICTaBICHNUE 0 69bd-11db-bd13-0800200c9c10/
MHOT000pa3uu
OPraHUYEeCKHX COCIMHEHUI

2 DJIEKTPOHHOE ~ CTPOCHUE 1 04.09.2023  http://school-
aToma yriepojaa (OCHOBHOE collection.edu.ru/catalog/rubr/d05469af-
u BO30YKIEHHOE 69bd-11db-bd13-0800200c9c10/
cocrtosiHusl).  BaneHtHble
BO3MO>KHOCTH aToMa
yriepoja

3 Xumuueckass  CBsI3b B 1 06.09.2023  http://school-
OpPTraHHYECKHX collection.edu.ru/catalog/rubr/d05469af-
COCIMHEHUAX. MeXaHU3MbI 69bd-11db-bd13-0800200c9c10/
00pa3oBaHUs KOBaJIEHTHOM
CBSI3M, CHOCOOBI pa3pbiBa
CBsA3eH

4 Teopus CTPOCHHUS 1 08.09.2023 = http://school-
OpPraHUYECKUX COCTUHCHUI collection.edu.ru/catalog/rubr/d05469af-
A. M. bytneposa 69bd-11db-bd13-0800200c9c10/

5 Bunasl U30MEPUH: 1 11.09.2023 @ http://school-
CTPYKTYpHas, collection.edu.ru/catalog/rubr/d05469af-
POCTPaHCTBEHHAs. 69bd-11db-bd13-0800200c9c10/
OnekTpoHHble 3((deKTs B
MOJIEKYJIaX OpPraHMYECKUX
COeTMHEHNN

6 [pencraBnenue 0 1 13.09.2023  http://school-
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KJIacCU(UKALIUN u
CHCTEMATHYECKasI
Homenkiarypa  (IUPAC)
OpraHUYECKHX BEUIECTB

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

7 . 15.09.2023 = http://school-
Kﬂaccmbma]{m PCAKIIH B collection.edu.ru/catalog/rubr/d05469af-
OPTAHITHECRON XHMHH 69bd-11db-bd13-0800200c9c10/

8 CucreMaruzanus u 18.09.2023 = http://school-
0000IIeHHEe 3HAHUU [0 collection.edu.ru/catalog/rubr/d05469af-
TEME 69bd-11db-bd13-0800200c9¢c10/

9 AJIKaHBI: TOMOJIOTHYECKUM 20.09.2023  http://school-
psan, obmas  dopmyiia, collection.edu.ru/catalog/rubr/d05469af-
HOMCHKJIATypa u 69bd-11db-bd13-0800200c9c10/
U30MEPUs, DIIEKTPOHHOE M
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT

10 dusnueckue u 22.09.2023  http://school-
XUMHUYECKHE CBOCTBa collection.edu.ru/catalog/rubr/d05469af-
AJIKaHOB 69bd-11db-bd13-0800200c9¢10/

11 Haxoxnenne ankaHoB B 25.09.2023  http://school-
HPUPO/IE. Croco0b1 collection.edu.ru/catalog/rubr/d05469af-
NOJTyYeHHs W MPUMEHEHHE 69bd-11db-bd13-0800200c9c10/
AJIKAaHOB

12 [ukmoankaHsr: oOrirast 27.09.2023  http://school-
dopmyna, HOMEHKIATypa H collection.edu.ru/catalog/rubr/d05469af-
U30MEpHUsi,  OCOOCHHOCTH 69bd-11db-bd13-0800200c9c10/
CTPOEHHMST W XHUMHYECKUX
CBOIICTB, CIIOCOOBI
HOJTyYEHHsI U TPUMEHEHHUE

13 Pemenne pacuéTHbIx 3a1a4 29.09.2023  http://school-

Ha olpeieNieHne
MOJIEKYJISIPHOM  (OpMyIIbI
OpPraHUYECKOT0 BEIECTBa

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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110 MAaCCOBBIM J0JIAAM
aTOMOB 2JIEMEHTOB,
BXOOJAIIMX B €r0 COCTaB.
Cucremarusanus u
0000meHe 3HaHMH 11O
TEME

14 AJIKEHBI: TOMOJIOTMYECKUIN 02.10.2023  http://school-
psan, obmas  dopmyia, collection.edu.ru/catalog/rubr/d05469af-
HOMEHKJIATypa, 69bd-11db-bd13-0800200c9c¢10/
AIIEKTPOHHOE "
POCTPAHCTBEHHOE
CTpOCHHE MOJIEKYI.
CrpyKkTypHast ¥ UC-TpaHC-
U30MEpPHUsI aJIKEHOB

15 dusnueckue u 04.10.2023  http://school-
XUMHUYECKUE CBOWCTBa collection.edu.ru/catalog/rubr/d05469af-
AJIKEHOB. [MpaBuiio 69bd-11db-bd13-0800200c9c10/
MapkoBHHUKOBA

16 06.10.2023  http://school-
ggg;zgz;ﬂ:;;g:;:;ﬂ . collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

17 [Mpaktuueckas padora Ne 1 09.10.2023  http://school-
no teme '"[lomydeHue collection.edu.ru/catalog/rubr/d05469af-
ITUJIEHA W U3y4YCHUE ero 69bd-11db-bd13-0800200c9c10/
CBOMCTB"

18 Pemenue pacué€THpIX 33134 11.10.2023 @ http://school-
Ha orpe/ieTICHNE collection.edu.ru/catalog/rubr/d05469af-
MOJIEKYJISIPHOM ~ (OpMYIIbI 69bd-11db-bd13-0800200c9c10/
OpPraHMYECKOT0 BEIIEeCTBA

19 AJIKaIHEHBI: 13.10.2023 = http://school-
COIIPSKEHHBIE, collection.edu.ru/catalog/rubr/d05469af-
U30JIMPOBaHHBIC, 69bd-11db-bd13-0800200c9c10/

KyMYJUPOBaHHEIE.



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

Ocobennoctu
3JICKTPOHHOTO CTPOCHUS

20 . 16.10.2023 = http://school-
XHMqu..CKHe cBoucTBa collection.edu.ru/catalog/rubr/d05469af-
CONPAACHHBIX JIMCHOB 69bd-11db-bd13-0800200c9c10/

21 18.10.2023 = http://school-
e A collection.edu.ru/catalog/rubr/d05469af-
MPHMCHCHHE aJKa MeHOB 69bd-11db-bd13-0800200c9c10/

22 AJIKUHBI: TOMOJIOTMYECKUMI 20.10.2023  http://school-
psan, obmas  dopmya, collection.edu.ru/catalog/rubr/d05469af-
HOMEHKJIATypa, 69bd-11db-bd13-0800200c9c10/
3JICKTPOHHOC n
MMPOCTPAHCTBCHHOC
CTpocHUEe MOJIEKY I,
(u3HYEeCKHEe CBOMCTBA

23 . 23.10.2023  http://school-
KUMHYECKHE ceouctsa collection.edu.ru/catalog/rubr/d05469af-
AJTKHIOB 69bd-11db-bd13-0800200c9c10/

24 25.10.2023  http://school-
Kaqve CTBCHHDIC peaKiiii Ha collection.edu.ru/catalog/rubr/d05469af-
TPOHHYIO CBA3H 69bd-11db-bd13-0800200c9c10/

25 27.10.2023  http://school-
Cnocobkl  monydeHus v collection.edu.ru/catalog/rubr/d05469af-
MPHMCHCHHE aTKUHOB 69bd-11db-bd13-0800200c9c10/

26 Pemenne 3amau: pacu€rbl 06.11.2023  http://school-
o YpaBHEHHIO collection.edu.ru/catalog/rubr/d05469af-
XHUMHYECKOU peaKinu 69bd-11db-bd13-0800200c9c10/

27 CucreMarusanus u 08.11.2023  http://school-
000011IeHMEe  3HAHMH 11O collection.edu.ru/catalog/rubr/d05469af-
TeMe 69bd-11db-bd13-0800200c9c10/

28 ApeHbl: TOMOJIOTHYECKUI 10.11.2023  http://school-

psan, oOmas — ¢opmya,
HOMEHKJIaTypa.

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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DIIEKTPOHHOE u
IPOCTPAaHCTBEHHOE
CTpOEHUE MOJIEKYJI
OeHzoma W TONyOJda, UX
¢u3nveckre CBOMCTBA

29 XUMHUYECKUE CBOICTBa 13.11.2023 = http://school-
apeHOB: peaKIuu collection.edu.ru/catalog/rubr/d05469af-
3aMeICHHUS 69bd-11db-bd13-0800200c9c10/

30 XUMHUYECKUE CBOICTBa 15.11.2023 = http://school-
apEHOB: peakiuu collection.edu.ru/catalog/rubr/d05469af-
HPUCOCTUHCHUS, 69bd-11db-bd13-0800200c9c10/
OKHCJICHUC T'OMOJIOTOB
OeH3oma

31 17.11.2023 = http://school-
COB(;OS:TI;HSTC;;IOE:MH%CKHX collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

32 Pemienne pacu€rHbix 3ama4 20.11.2023  http://school-
Ha orpe/ieTIeHne collection.edu.ru/catalog/rubr/d05469af-
MOJIEKYJISIPHOH  (hOPMYJIBI 69bd-11db-bd13-0800200c9c10/
OpTraHU4Y€CKOro BEIICcCTBa

33 22.11.2023  http://school-
Crocobet  montysemns  u collection.edu.ru/catalog/rubr/d05469af-
HPMMCHOIHE apenos 69bd-11db-bd13-0800200¢9c10/

34 I'eneTnyeckas CBS3b 24.11.2023  http://school-
MEXKTy Pa3IUIHBIMU collection.edu.ru/catalog/rubr/d05469af-
KJIaCCaMH YTJICBOIOPO/IOB 69bd-11db-bd13-0800200c9c10/

35 Pacu€rel mo ypaBHEHUSM 27.11.2023  http://school-
XUMHUYECKHX peaxIuii. collection.edu.ru/catalog/rubr/d05469af-
CucreMarusanus u 69bd-11db-bd13-0800200c9c10/
00001ICHE 3HAHUH IO
TEMEC

36 [MpupoaHbIi ras. 29.11.2023  http://school-

HOHYTHHC He(l)TSIHBIC Ta3bl

collection.edu.ru/catalog/rubr/d05469af-
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69bd-11db-bd13-0800200c9c10/

37 Kamennelii  yroib u 01.12.2023  http://school-
IPOIYKTHI ero collection.edu.ru/catalog/rubr/d05469af-
nepepaboTKu 69bd-11db-bd13-0800200c9c10/

38 Hepte wu cmocoObl  eé 04.12.2023  http://school-
nepepaboTKH. collection.edu.ru/catalog/rubr/d05469af-
[lpumeHeHre  TPOIYKTOB 69bd-11db-bd13-0800200c9c10/
nepepadoTku HePTH

39 ['eneTrueckas CBA3b 06.12.2023  http://school-
MEXTY pa3IMnYHBIMU collection.edu.ru/catalog/rubr/d05469af-
KJIaccaMH YIIEBOJOPOIOB 69bd-11db-bd13-0800200c9c10/

40 ['ajI0reHOpPOMU3BOIHBIE 08.12.2023  http://school-
yIJIEBOJIOPOJIOB: collection.edu.ru/catalog/rubr/d05469af-
9JIEKTPOHHOE  CTPOEHHUE; 69bd-11db-bd13-0800200c9c¢10/
peakiuu 3aMEIICHUS
rajoreHa

41 JleiictBue  mienmoueit  Ha 11.12.2023 = http://school-
raJoreHIpON3BOIHBIE. collection.edu.ru/catalog/rubr/d05469af-
Bzaumopeiicteue 69bd-11db-bd13-0800200c9c10/
JIMTAIOTCHAIKAHOB c
MarHveM M IHHKOM

42 CucreMaru3anus u 13.12.2023 = http://school-
o0oOmmeHne 3HaHMH 1O collection.edu.ru/catalog/rubr/d05469af-
pazzaeny "YrieBomopoibr" 69bd-11db-bd13-0800200c9c¢10/

43 15.12.2023  http://school-
fe(l)\;{eT lggfﬁléiimi)af;ﬁ o collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

44 [MpenenbHbIe 18.12.2023  http://school-
O0JIHOATOMHBIE CIUPTHI: collection.edu.ru/catalog/rubr/d05469af-
TOMOJIOTUYECKU psin, 69bd-11db-bd13-0800200c9c10/
obimas hopmyia, CTpoeHue
MOJIEKYI, HU30MepHs,

HOMEHKJIaTypa,
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KIIacCU(pUKALHS,
du3nvecKkne CBOMCTBA

45 Xumu4eckue CBOMCTBa 20.12.2023  http://school-
NPECIbHBIX OJTHOATOMHBIX collection.edu.ru/catalog/rubr/d05469af-
CIIUPTOB 69bd-11db-bd13-0800200c9c10/

46 CrocoObl  MONydYeHHsT U 22.12.2023  http://school-
pUMCHEHHE collection.edu.ru/catalog/rubr/d05469af-
OJIHOATOMHBIX CIIUPTOB 69bd-11db-bd13-0800200c9c10/

47 ITpocteie 3¢uUpsL: 25.12.2023  http://school-
HOMCHKJIATypa u collection.edu.ru/catalog/rubr/d05469af-
U30MEPHUS,  OCOOEHHOCTH 69bd-11db-bd13-0800200c9c¢10/
duzneckux u
XMMHYECKHX CBOMCTB

48 MHOroaToOMHBIE  CIIHPTHI: 27.12.2023  http://school-
STUJICHTJIUKOJIb u collection.edu.ru/catalog/rubr/d05469af-
[IIHIEPUH, UX (PU3UIECKUE 69bd-11db-bd13-0800200c9c¢10/
Y XMMHYECKHE CBOMCTBA

49 CrocoObl  TOTMyYeHUS | 29.12.2023  http://school-
pUMCHEHHE collection.edu.ru/catalog/rubr/d05469af-
MHOTOAaTOMHBIX CITUPTOB 69bd-11db-bd13-0800200c9c10/

50 ®enom: CTpOCHHE 10.01.2024  http://school-
MOJICKYJIbI,  (DU3UYCCKUE collection.edu.ru/catalog/rubr/d05469af-
cBoiictBa.  TOKCHYHOCTB 69bd-11db-bd13-0800200¢c9c10/
dbenona

51 . 12.01.2024  http://school-
g;ig;ecme cBonCTRa collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

52 15.01.2024  http://school-
Criocoder - monysenus  u collection.edu.ru/catalog/rubr/d05469af-
HPHMEHEHHE herosa 69bd-11db-bcl13-0800200c9c10/

53 [Mpaktuyeckas pabora Ne 17.01.2024  http://school-

2. Pemenue
SKCTIEPUMEHTAJIBHBIX 33124

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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no Tteme "Couptel U
dbenonsr"

54 CucreMaruzanus u 19.01.2024 = http://school-
0000IIeHHEe 3HAHUU 110 collection.edu.ru/catalog/rubr/d05469af-
TEME 69bd-11db-bd13-0800200c9c10/

55 Anpoerunpl WM KETOHBL: 22.01.2024  http://school-
3IIEKTPOHHOE CTpOCHHUE collection.edu.ru/catalog/rubr/d05469af-
KapOOHHMJIBHOH  TPYIIIBI; 69bd-11db-bd13-0800200c9c¢10/
TOMOJIOTHYECKHE PSLIBL,
obmas dbopmyna,
U30MEpHs 1 HOMEHKJIaTypa

56 Anpmerunsl M KETOHBL: 24.01.2024  http://school-
busnueckue CBOICTBA; collection.edu.ru/catalog/rubr/d05469af-
peaKIiK IPUCOCTUHCHHUS 69bd-11db-bd13-0800200¢9c¢10/

57 Peakiiuy  OKHMCIEHUS W 26.01.2024  http://school-
KA4ECTBEHHBIE peaknuu collection.edu.ru/catalog/rubr/d05469af-
aJIbJIETHIOB U KETOHOB 69bd-11db-bd13-0800200c9c10/

58 29.01.2024  http://school-
Sﬂll(;ce(;ilzm " Keﬁgﬁgmm collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

59 OHOOCHOBHBIE 31.01.2024  http://school-
npesieNbHble  KapOOHOBBIC collection.edu.ru/catalog/rubr/d05469af-
KHMCIIOTBI, 0COOCHHOCTH 69bd-11db-bd13-0800200c9c10/
CTPOCHHUS UX MOJICKYJI

60 Nzomepus " 02.02.2024  http://school-
HOMEHKJIaTypa collection.edu.ru/catalog/rubr/d05469af-
KapOOHOBBIX KHCIOT, HX 69bd-11db-bd13-0800200c9c10/
(du3nUecKre CBONCTBA

61 XuMuueckue CBOIiCTBa 05.02.2024  http://school-
npeIebHBIX collection.edu.ru/catalog/rubr/d05469af-
OJHOOCHOBHBIX 69bd-11db-bd13-0800200c9c10/
KapOOHOBBIX KUCIIOT

62 OcoOeHHOCTH CBOWCTB 07.02.2024  http://school-
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MYpaBbUHOM KHUCIIOTBI. collection.edu.ru/catalog/rubr/d05469af-
Muoroobpasue 69bd-11db-bd13-0800200c9c¢10/
KapOOHOBBIX KUCIIOT

63 OcobeHHOCTH CBOJCTB! 09.02.2024  http://school-
HETpeIeIbHBIX u collection.edu.ru/catalog/rubr/d05469af-
apOMaTHYECKUX 69bd-11db-bd13-0800200c9c10/
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKAPOOHOBBIX
kucnor.  IIpeacraBurenu
BBICIITHX KapOOHOBBIX
KHCJIOT

64 12.02.2024  http://school-
Ea(;%?lf:%?x 11315 CofjfoﬂHHX collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

65 CrocoObl  TIOJIy4CHUS U 14.02.2024 = http://school-
OpUMEHCHHE KapOOHOBBIX collection.edu.ru/catalog/rubr/d05469af-
KHCJIOT 69bd-11db-bd13-0800200c9c10/

66 CrnoxHbie €101)10) 3K 16.02.2024  http://school-
TOMOJIOTUYECKUI psn, collection.edu.ru/catalog/rubr/d05469af-
oOmmast dopmyna, 69bd-11db-bd13-0800200c9c10/
U30MepHs 1 HOMEHKJIaTypa

67 dusndeckue u 19.02.2024 = http://school-
XUMHYECKUE CBOIcTBa collection.edu.ru/catalog/rubr/d05469af-
3¢upoB 69bd-11db-bd13-0800200c9c10/

68 Pemenue pacuETHBIX 21.02.2024  http://school-
3aJa4: 1O  ypaBHEHUIO collection.edu.ru/catalog/rubr/d05469af-
XMMHYECKOW pEeaKIiu, Ha 69bd-11db-bd13-0800200c9c10/
ofpenienieHne
MOJIEKYJISIPHOM  (hOpMYyJIbI
OpPraHUYeCKOT0 BeIEeCTBa

69 [IpakTuueckass pabota Ne 26.02.2024  http://school-

3. Petmienue

collection.edu.ru/catalog/rubr/d05469af-
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AKCIIEPUMEHTATBHBIX 33124
nmo Tteme "KapOoHOBBIC

69bd-11db-bd13-0800200c9c10/

KHCJIOTBI. CnoxxHble
a¢uper"

70 Kupsr: CTpOEHHE, 28.02.2024  http://school-
(bu3ryecKre U XUMUYECKHE collection.edu.ru/catalog/rubr/d05469af-
cBO¥CTBA (THIPOIIH3) 69bd-11db-bd13-0800200c9c¢10/

71 OcobennocTH CBOICTB 01.03.2024  http://school-
KHPOB, CO/IepIKaIUX collection.edu.ru/catalog/rubr/d05469af-
OCTaTKH HETPEIETbHbBIX 69bd-11db-bd13-0800200c9c10/
KMPHBIX KHCJIOT. JKUphl B
IPUPOIE

72 Mpbula Kak COJIM BBICIIMX 04.03.2024  http://school-
KapOOHOBBIX ~KHCJIOT, HX collection.edu.ru/catalog/rubr/d05469af-
MOOIIEE JIEVICTBHE. 69bd-11db-bd13-0800200c9c10/
[ToHATHE O CHHTETHYECKHX
MOJOLIUX CpeAcTBax
(CMCO)

73 I'enernueckas CBS3b 06.03.2024  http://school-
yIJIEBOJIOPOIOB u collection.edu.ru/catalog/rubr/d05469af-
KHCJIOPOJICOIEPIKAIINX 69bd-11db-bd13-0800200c9c10/
OpPraHMYECKHX BEIIECTB

74 N 11.03.2024 = http://school-
Pacuérer mio YPABHCHWAM collection.edu.ru/catalog/rubr/d05469af-
XUMITICCKIX peaKti 69bd-11db-bd13-0800200c9c10/

75 CucremMaruzanus u 13.03.2024 = http://school-
00001ICHE 3HAHUH IO collection.edu.ru/catalog/rubr/d05469af-
TeEME 69bd-11db-bd13-0800200c9c10/

76 OOmast ~ XapakTepUCTHKA 15.03.2024 = http://school-

YTJICBOJIOB u
KjIaccu(UKaIUs yriieBOI0B
(MOHO-, - u

MOJIMCaXapHUabl)

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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77 MoHocaxapubl: 18.03.2024  http://school-
dusndeckue CBOWCTBA W collection.edu.ru/catalog/rubr/d05469af-
HaXO0XJICHHE B IPUPOJIC 69bd-11db-bd13-0800200c9c10/

78 [IpumeHeHne TIOKO3bI, €€ 20.03.2024  http://school-
3HAYCHUE B collection.edu.ru/catalog/rubr/d05469af-
KU3HEICATSIIbHOCTH 69bd-11db-bd13-0800200c9¢10/
OpraHusma

79 Jlucaxapuapl:  caxaposa, 22.03.2024  http://school-
MajbTO3a M JIAKTO3a. collection.edu.ru/catalog/rubr/d05469af-
HaxoxaeHre B mpupoae u 69bd-11db-bd13-0800200c9c10/
IPUMEHEHHE JUCaxapH/I0B

80 [Momucaxapuapl: CTpoeHHE 01.04.2024  http://school-
MaKpOMOJICKY/T, collection.edu.ru/catalog/rubr/d05469af-
(Gu3rYeCKre U XUMUYECKHE 69bd-11db-bd13-0800200c9c10/
CBOMCTBA, TPUMEHEHUE

81 03.04.2024  http://school-
E:K};TcliieHHHX BOHOKHa§6 collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

82 Pemienne pacueTHbIX 33124 05.04.2024  http://school-
Ha  ONpeJeNeHue  JIOJH collection.edu.ru/catalog/rubr/d05469af-
BBIXOJIa TMPOJYKTa PEAKIUH 69bd-11db-bd13-0800200c9c10/
oT TEOPETHUECKH
BO3MOKHOT'O

83 CucremMaruzanus u 08.04.2024  http://school-
0000meHne 3HaHUK 1O collection.edu.ru/catalog/rubr/d05469af-
pazneny 69bd-11db-bd13-0800200c9c10/

84 KonrtponpHass pabora 1o 10.04.2024  http://school-
TeMe collection.edu.ru/catalog/rubr/d05469af-
"Kucnopojacoaepxariue 69bd-11db-bd13-0800200c9c10/
OpraHUYeCKHe
coenqnueHusa”

85 AMuHBL:  KIaccudukanms, 12.04.2024  http://school-

CTpPOEHHE MOJIEKYJ, o0Ias

collection.edu.ru/catalog/rubr/d05469af-
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dbopmya, HU30Mepus,
HOMEHKJIaTypa "
¢u3nveckre CBOMCTBA

69bd-11db-bd13-0800200c9c10/

86 . 15.04.2024 = http://school-

f;;l\ggilcqlgii . ;Egﬁ;;ma collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

87 AHUIH: CTpOCHHE 17.04.2024 = http://school-
aHWJIMHA, 0COOEHHOCTH collection.edu.ru/catalog/rubr/d05469af-
XUMHUYECKHX CBOJCTB 69bd-11db-bd13-0800200c¢9c10/
aAHWIIMHA

88 CrocoObl  MOMy4eHUs | 19.04.2024  http://school-
pUMCHEHHE collection.edu.ru/catalog/rubr/d05469af-
ann(daTHIECKUX aMUHOB 69bd-11db-bd13-0800200c9c10/

89 AMHHOKHCJIOTHI: 22.04.2024  http://school-
HOMCHKJIATypa u collection.edu.ru/catalog/rubr/d05469af-
HU30MEpPHS, busnueckue 69bd-11db-bd13-0800200c9c¢10/
CBOIICTBA. OTaenbHbBIC
NpeCTaBUTEITN a-
AMUHOKHCIIOT

90 XHUMHUECKHE CBOICTBA 24.04.2024  http://school-
AMUHOKHCIIOT, ux collection.edu.ru/catalog/rubr/d05469af-
OHOJIOrMYECKOe 3HauYEHUE 69bd-11db-bd13-0800200c9c10/
amuHokuciior. CuHTE3 U
THJIPOJIH3 TTENTH]IOB

91 benkn kak TmpHpOJHBEIE 26.04.2024  http://school-
HOJIMMEPBI; CTPYKTYPbI collection.edu.ru/catalog/rubr/d05469af-
OeIIKOB 69bd-11db-bd13-0800200c9c10/

92 . 29.04.2024  http://school-
é(;“gzecme cpomctsa collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

93 A3zoTconepxaiue 03.05.2024  http://school-

reTePOUKINYECKUE collection.edu.ru/catalog/rubr/d05469af-

COCOAMHCHUS.

69bd-11db-bd13-0800200c9c10/
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HyknenHoBble  KUCIIOTHI:
COCTaB, CTPOEHHE u
Ouosoruueckas poiib

94 | TlpakTtuueckas pabora Ne 06.05.2024  http://school-
4. Pemrenne collection.edu.ru/catalog/rubr/d05469af-
IKCIIEPUMEHTAILHBIX 33124 69bd-11db-bd13-0800200c9c10/
o TeMe
"A3oTcoaepKaiiue
OpraHUYEeCKUe
coeuHeHus"

95 [Mpaktuueckas pabora Ne 08.05.2024  http://school-
5. Pemrenne collection.edu.ru/catalog/rubr/d05469af-
IKCIIEPUMEHTAILHBIX 33144 69bd-11db-bd13-0800200c9c10/
no teme '"Pacno3naBaHue
OpPraHUYECKHUX
coelMHeHui"

96 Konrpoasnas pabora 110 13.05.2024 = http://school-
teme  "Asorcoaepkaiue collection.edu.ru/catalog/rubr/d05469af-
OpraHu4ecKue 69bd-11db-bd13-0800200c9c10/
coenqnueHusa”

97 OCHOBHBIC TOHATHS XUMUHU 15.05.2024  http://school-
BBICOKOMOJICKYJISIPHBIX collection.edu.ru/catalog/rubr/d05469af-
COEIMHEHUI U METOOBl MX 69bd-11db-bd13-0800200c9c10/
CHHTE3a —ITOJIMMEPU3AIIHSI
¥ TTOJIMKOH/ICHCAIUS

98 [Tnactmaccel. Y Tunmzanus http://school-
U TmepepaboTKa IUIaCTHKA. collection.edu.ru/catalog/rubr/d05469af-
DnacToMepsl: 69bd-11db-bd13-0800200c9c10/
HaTypaJIbHbII u 17.05.2024
CHHTETHYECKUE KaydyKH.
Pe3nna

99  BomnokHa:  HaTypaibHBIE, http://school-
HCKYCCTBEHHBIE, 20.05.2024 = collection.edu.ru/catalog/rubr/d05469af-
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CHHTCTHUYCCKHUC.
HOJ'II/IMepBI CIienuaJIbHOIro
Ha3HAa4YCHU.

69bd-11db-bd13-0800200c9c10/

100  IMonmmepsl CHEIUATBLHOTO 1 http://school-
Ha3HAYECHMSI. collection.edu.ru/catalog/rubr/d05469af-
[paktuueckast padora Ne6. 69bd-11db-bd13-0800200c9c10/
Pemenne 21.05.2024
3KCHepI/IMeHTaJIBHbIX 3a1a4
nmo teMme "Pacmo3HaBanme
IUIACTMACC U BOJOKOH"
101 = IIpomexyTouHast 1 http://school-
aTTecTanus 99 05.2024 collection.edu.ru/catalog/rubr/d05469af-
T 69bd-11db-bd13-0800200c9c10/
102  O600wenue u 1 http://school-
CHUCTEMATH3ALM collection.edu.ru/catalog/rubr/d05469af-
I/ISy‘{eHHOFO"MaTepI/IaJIa o 94.05.2024 69bd-11db-bd13-0800200c9c10/
Kypcy Opranundeckas
xumus"
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

11 KJIACC

Ne = Tema ypoka KoJsnvecTBO 4acoB Hara 35
n/n Bcero  Koutposabnbie IIpakTuyeckme — HM3Y'UCHHSH 063;:::: ;TH :I]:f"ﬁl:(gzg;gz;
padoThI padoThI

1 Atom. CocTaB aTOMHBIX 1 http://school-
saaep. XUMHYECKUN collection.edu.ru/catalog/rubr/d05469af-
aneMeHT. M30TormbI 69bd-11db-bd13-0800200c9c10/

2 CrtpoeHHre  AJIEKTPOHHBIX 1 http://school-
o06oIo4ex aTOMOB, collection.edu.ru/catalog/rubr/d05469af-
KBaHTOBBIC YKCIIA 69bd-11db-bd13-0800200c9c10/

3 Knaccudukanus 1 http://school-
XUMHUYECKHUX 3JICMEHTOB (S-, collection.edu.ru/catalog/rubr/d05469af-
p-, d-, f-amemenThI) 69bd-11db-bd13-0800200c9c10/

4 Pacnpenencuue 1 http://school-
SJIEKTPOHOB II0 ATOMHBIM collection.edu.ru/catalog/rubr/d05469af-
opouTasiM 69bd-11db-bd13-0800200c9c10/

5 DIEeKTPOHHBIE 1 http://school-
KOH(pUTyparmu aTOMOB collection.edu.ru/catalog/rubr/d05469af-
JJIEMEHTOB B OCHOBHOM U 69bd-11db-bd13-0800200¢9¢10/
BO30YKIEHHOM COCTOSTHUU

6 DNeKTpOHHBIE 1 http://school-
KOH(pUTyparuu HOHOB. collection.edu.ru/catalog/rubr/d05469af-
DNeKTPOOTPHUIIATEIIEHOCTD 69bd-11db-bd13-0800200c9c10/

7 [lepuonuveckuii 3akoH U 1 http://school-
[Mepuoanyeckass  cucrema collection.edu.ru/catalog/rubr/d05469af-
XUMHYECKHUX AJIeMEHTOB /J[. 69bd-11db-bd13-0800200¢9c10/
. MenngemeeBa, CBSI3b C
COBPEMEHHOMN Teopuei
CTPOCHHSI aTOMOB

8 3aKOHOMEPHOCTH 1 http://school-
U3MEHEHUSI CBOMCTB collection.edu.ru/catalog/rubr/d05469af-

XUMHUYECKUX DJJIEMECHTOB U

69bd-11db-bd13-0800200c9c10/
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00pa3yeMbIX UMM TPOCTHIX
MU CIOXHBIX BEIIECTB 10
IpyIIaM | eproaam

9 Cucremaru3anus u http://school-
0000IIEHHE  3HAHUH 10 collection.edu.ru/catalog/rubr/d05469af-
TEME 69bd-11db-bd13-0800200c9c10/

10 Buasl XMMHUYECKOH CBS3H. http://school-
MexaHu3mbl  00pa3oBaHuUs collection.edu.ru/catalog/rubr/d05469af-
KOBQJIEHTHOM CBSI3H. 69bd-11db-bd13-0800200c¢9c10/
Bomopoanas CBSA3b.
MexMouneKyIIspHbIe
B3aUMOJENCTBUSA

11 BajleHTHOCTb ¥ BajJ€HTHBIE http://school-
BO3MOYKHOCTH aTOMOB. collection.edu.ru/catalog/rubr/d05469af-
CBsi3b AIIEKTPOHHOMN 69bd-11db-bd13-0800200c9c¢10/
CTPYKTYPBI MOJIEKYJI C HX
r€OMETPHUECKUM
CTPOCHHUEM

12 [MpencraBnenus 0 http://school-
KOMIIIEKCHBIX collection.edu.ru/catalog/rubr/d05469af-
COCIMHEHUAX: COCTaB W 69bd-11db-bd13-0800200c9c10/
HOMEHKJIaTypa

13 BerectBa MOJIEKYISIPHOTO http://school-
u HEMOJICKYJISIPHOTO collection.edu.ru/catalog/rubr/d05469af-
CTPOCHHSI. Turs 69bd-11db-bd13-0800200c9c10/
KPHCTAJUTMIECKUX PEHIETOK
¥ CBOMCTBA BEIIECTB

14 [TousiTHE © JAUCTIEPCHBIX http://school-
cucremax. [IpencraBnenue collection.edu.ru/catalog/rubr/d05469af-
0 KOJUIOMTHBIX pacTBOpax 69bd-11db-bd13-0800200c9c10/

15 Wctunnble pacTBOpBHIL: http://school-
HACBIIICHHBIC u collection.edu.ru/catalog/rubr/d05469af-

HCHACBIIIICHHBIC,

69bd-11db-bd13-0800200c9c10/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
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16

17

18

19

20

21

pacTBOPUMOCTb.
Kpucramnoruapatsl
CrniocoOsr BBIPAKEHUS
KOHIICHTpALlUK PacCTBOPOB

Pemrenue 3a7a4 C
HUCIIOJIL30BAHUEM IIOHSTUU
""MaccoBas OJIST

pacTBOpEHHOrO BelecTna",
"MoJisipHasi KOHIIEHTpanus"

Knaccudukanms u
HOMCHKJIATypa
HEOPraHMYECKUX BCIECTB

CucremaTusanuus u
00001IeHHE 3HAHUM 1O
TEME

KontponbHast pabora mno
teMaM "CTpoeHHe aroma.
[lepuonuueckuii 3aKkoH U
Ilepuoguueckass  cucrema
XHUMHUYECKUX 3JIEMEHTOB /.
n. Menneneena",
"CtpoeHue BEIIECTBA.
Mmuoroo6pasue BemiecTs"

Knaccudukanus
XUMUYECKUX pPEakUud B
HEOPraHUYECKOMU u
OpraHNu4ecKou XUMUH.
3aKOH COXpaHEHUs MacChl
BEILIECTB; 3aKOH
COXpaHEHUS u
MPEBPAILLICHUST SHEPTUH TIPU
XUMHUYECKUX PEAKIUAX

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/

22 TerutoBbie 3P eKThI http://school-
XHUMHAYECKHX PEaKIIHii. collection.edu.ru/catalog/rubr/d05469af-
Tepmoxumuyeckue 69bd-11db-bd13-0800200c9c10/
ypaBHEHUS

23 Berurcienus 1o http://school-
YpaBHEHHSIM ~ XUMHUYCCKHX collection.edu.ru/catalog/rubr/d05469af-
peakiuii u 69bd-11db-bd13-0800200c9c10/
TEPMOXHUMHUYECKUM
ypaBHEHUSIM

24 CKopocTh XHUMHUYECKON http://school-
peakiuu, € 3aBHCUMOCTH collection.edu.ru/catalog/rubr/d05469af-
OT pa3IM4HBIX (AKTOPOB. 69bd-11db-bd13-0800200c9c10/
Karanu3 u karaiu3aropsl

25 I'omoreHHbIC u http://school-
reTeporeHHbIe peakiuu collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

26 [MpakTrueckas pabora Ne 1 http://school-
o TeMe "BrnusiHue collection.edu.ru/catalog/rubr/d05469af-
pa3nuuHBIX  (HAaKTOPOB Ha 69bd-11db-bd13-0800200c9c10/
CKOPOCTh XUMHYECKOU
peakuun"

27 OO6parumebie u http://school-
HeoOpaTuMbIe peaKiuu. collection.edu.ru/catalog/rubr/d05469af-
XMMHYecKoe paBHOBECHE 69bd-11db-bd13-0800200c9c10/

28 [MpakTrueckas padora Ne 2 http://school-
1o TEME "BrusHue collection.edu.ru/catalog/rubr/d05469af-
pa3nuyHbIX (HAKTOPOB Ha 69bd-11db-bd13-0800200c9c10/
MOJIOKEHHE  XUMHYECKOTO
paBHOBeCHS"

29 DeKTpoIuTHYECKast http://school-
nuccoruanys. CHIBHBIE | collection.edu.ru/catalog/rubr/d05469af-
crnabble JJIEKTPOJIMTHI. 69bd-11db-bd13-0800200c9c10/

CrelneHs IUcCorranuu



http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
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http://school-collection.edu.ru/catalog/rubr/d05469af-69bd-11db-bd13-0800200c9c10/
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30

HNounoe MPOU3BEINECHNUE
Bombl. Cpema  BOJHBIX
pactBopoB.  BomopoaHsii
nokasatenb (pH) pactBopa

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

31 I'maponus coseit. Peaknuu, http://school-
NPOTEKAIOIINE B PacTBOPAX collection.edu.ru/catalog/rubr/d05469af-
AJIEKTPOJIMTOB 69bd-11db-bd13-0800200c9c¢10/
32 ITpakTrueckas padora Ne 3 http://school-
mo TeMe "XHMHUYCCKHE collection.edu.ru/catalog/rubr/d05469af-
peakiMi B pacTBOpax 69bd-11db-bd13-0800200c9c¢10/
3JEKTPOJUTOB"
33 OKMCIIATEIBHO- http://school-
BOCCTaHOBUTEJILHBIE collection.edu.ru/catalog/rubr/d05469af-
peaKIvH. Basnetimme 69bd-11db-bd13-0800200c9c10/
OKUCIIUTEIHN u
BOCCTAHOBUTEIN
34 Merton 3JIEKTPOHHOTO http://school-
(97IEKTOHHO-UOHHOTO) collection.edu.ru/catalog/rubr/d05469af-
Oanmanca 69bd-11db-bd13-0800200c9¢10/
35 DNeKTpoNu3 pacTBOPOB H http://school-
pacIijiaBoB BEIIECTB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
36 Perrenue 3a1a4 pa3muuHbIX http://school-
THITOB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
37 Perrenue 3a1a4 pa3muuHbIX http://school-
THITOB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9¢10/
38 Cucremaruzanus 5 http://school-
0000IIeHNEe  3HAHWUH IO collection.edu.ru/catalog/rubr/d05469af-
TeMe "XUMHYECKUE 69bd-11db-bd13-0800200c9c10/
peakuun"
39 KonrponpHast pabora 1o http://school-
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TeMe "Xumuyeckue collection.edu.ru/catalog/rubr/d05469af-
peakuuu" 69bd-11db-bd13-0800200c9c10/

40 [TosnokeHre HEMETaIOB B http://school-
[Tepyoanyeckoit  cucreme collection.edu.ru/catalog/rubr/d05469af-
XUMHYECKHX DJIEMEHTOB /. 69bd-11db-bd13-0800200c9c10/
. Menneneena u
O0COOCHHOCTH CTPOCHUS HX
aTOMOB. dusnyeckue
CBOMCTBa HEMETAJIJIOB

41 AJIIOTPOIIUS.  HEMETAJLIOB http://school-
(Ha TmpHMepe KHCIopoJa, collection.edu.ru/catalog/rubr/d05469af-
CepBl, docopa u 69bd-11db-bd13-0800200c9c¢10/
yIJIepo/ia)

42 Bomopon: HOJIyYCHHUE, http://school-
busnyecKkre U XUMHUYCCKHE collection.edu.ru/catalog/rubr/d05469af-
coiictBa. ['uapuabl 69bd-11db-bd13-0800200c9c10/

43 ["ajoreHbl: HaXOXKICHHE B http://school-
npupoze, CITIOCOOBI collection.edu.ru/catalog/rubr/d05469af-
NOJy4eHHs, (PU3HUECKHE H 69bd-11db-bd13-0800200c9c10/
XUMHYECKHE CBOMCTBA

44 ["aioreHoBOIOPOIBI. http://school-
Baxneiimmue collection.edu.ru/catalog/rubr/d05469af-
KHCJIOPOJICO/ICPIKAIIHIEC 69bd-11db-bd13-0800200c9c10/
COETMHEHUS TAJIOTCHOB

45 JlaGoparopHble u http://school-
MPOMBIIIUICHHBIE ~ CIIOCOOBI collection.edu.ru/catalog/rubr/d05469af-
MOJTyYSHUS raJOTeHOB. 69bd-11db-bd13-0800200c9c10/
[IpuMeHeHne rajaoreHoB "
HUX COeOUHEHUN

46 [TpakTuueckast padora Ne 4. http://school-

Pemenue
SKCIEPUMEHTANIbHBIX 3a7a4
o teme "T"amoreusr"”

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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47 Kucnopon: naGoparopHbie http://school-
u IPOMBIILICHHBIE collection.edu.ru/catalog/rubr/d05469af-
CIIOCOOBI NOJTY4CHHS, 69bd-11db-bd13-0800200c9c10/
bu3nvecKue U XUMHUYECKHE
CBOMCTBA. O30H.
[Tpumenenne kuciopoma u
030Ha
48 OKCHJIBI ¥ TICPOKCH/IBI http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
49 Perrenue 3a1ay pa3audHbIX http://school-
THIIOB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
50 Cepa:  HaxoXJCHHE B http://school-
PHUPO/IE, CIOCO0BI collection.edu.ru/catalog/rubr/d05469af-
NOJy4eHHsI, (PU3MUSCKHE U 69bd-11db-bd13-0800200c9c10/
XHUMUYECKHE CBOWCTBA
51 CepoBoiopo, cyibhuabt http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
52 Kucnopoacoaepkaine http://school-
COETMHEHUS CEpBI. collection.edu.ru/catalog/rubr/d05469af-
OcobeHHoCcTH CBOWCTB 69bd-11db-bd13-0800200¢9¢10/
CEpPHOM KHUCIIOTHI
53 [MpakTrueckas pabora Ne 5. http://school-
Pemenne collection.edu.ru/catalog/rubr/d05469af-
IKCIIEPUMEHTAIBHBIX 3a7a4 69bd-11db-bd13-0800200c9c10/
mo Tteme "Cepa wu eé
coelMHeHus "
54 A3orT: HaXO0XJIEHUE B http://school-
IPHUPO/IE, CIOCO0BI collection.edu.ru/catalog/rubr/d05469af-

MoJTy4eHus, (pu3nueckue u
XUMHUYECKUE CBOWCTBA.

69bd-11db-bd13-0800200c9c10/
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AMMUaK, HUTPUIBI

55 Kucnopoaconepxkaine http://school-
COCITMHEHUS a3oTa. collection.edu.ru/catalog/rubr/d05469af-
OcobeHHocTH CBOWCTB 69bd-11db-bd13-0800200c9c10/
a30THOM KHCIIOThI

56 [IpuMeHeHHE a30Ta W €ro http://school-
COCTMHCHHUH. A3oTHBIE collection.edu.ru/catalog/rubr/d05469af-
yI00peHHS 69bd-11db-bd13-0800200c9c¢10/

57 dochop: HaXOKICHHE B http://school-
pUpoe, CITIOCOOBI collection.edu.ru/catalog/rubr/d05469af-
MOJIy4eHHsl, (HU3HUCCKHE | 69bd-11db-bd13-0800200c9c10/
XUMHYECKHE CBOIICTBA.
dochuast u hochun

58 Oxcuipl docdopa, http://school-
dbochopcoaepxarue collection.edu.ru/catalog/rubr/d05469af-
kuciotel. Conu pochopHoi 69bd-11db-bd13-0800200c9c10/
KHCJIOTBI

59 [Tpumenenne Qocdopa u http://school-
ero COCTMHEHHUH. collection.edu.ru/catalog/rubr/d05469af-
docdopubie ynoOpenus 69bd-11db-bd13-0800200c9c10/

60 [MpakTrueckas padora Ne 6. http://school-
Pemenue collection.edu.ru/catalog/rubr/d05469af-
AKCIIEPUMEHTAIBHBIX 33134 69bd-11db-bd13-0800200c9c10/
o teme "A3zoT u pochop u
UX COeqUHEeHUT"

61 VYraepon: HaxoXICHHE B http://school-
pUpo/Ie, AJUTOTPOITHBIC collection.edu.ru/catalog/rubr/d05469af-
MoauduKauy; 69bd-11db-bd13-0800200c9c10/
(bu3MUECKHE U XMMUYECKHUE
CBOMCTBa, MPUMEHEHHUE

62 Oxcun yraepoma(ll), oxcun http://school-

yriepoaa(lV), yTrOoJbHaS
KHCIIOTa U €€ coJIH

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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63

Pemenne 3ana4 pas3iMuHbIX
TUIIOB

http://school-
collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

64 Kpemuuii: HaxoxicHUE B http://school-
PHUPO/IE, CIOCOO0BI collection.edu.ru/catalog/rubr/d05469af-
NOJy4eHHsI, (PU3NUECKHE U 69bd-11db-bd13-0800200c9c10/
XUMHUYECKHE CBONCTBA

65 Oxcun kpemuus(1V), http://school-
KpEeMHUEBast KHCJIOTA, collection.edu.ru/catalog/rubr/d05469af-
CHIIUKATHI 69bd-11db-bd13-0800200c9c¢10/

66 [IpuMeHeHHE KPEMHHUS U http://school-
ero coegunenuii. Crekio, collection.edu.ru/catalog/rubr/d05469af-
ero  TOJIyYeHHE,  BHUJIBI 69bd-11db-bd13-0800200c9c10/
cTeKIa

67 Perrenue 3a1ay pasaudHbIX http://school-
THIIOB collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

68 CucremMatuzanus 5 http://school-
o0oOmieHne 3HaHHH 1O collection.edu.ru/catalog/rubr/d05469af-
teme "Hemeramibr" 69bd-11db-bd13-0800200c9c¢10/

69 KonrponsHas pabora 1m0 http://school-
teme "Hemeramrsr" collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

70 Ananms pEe3yJIbTaToB http://school-
KOHTPOJIbHOM paboTHl, collection.edu.ru/catalog/rubr/d05469af-
KOPPEKLHUS OIMO0K 69bd-11db-bd13-0800200c9c10/

71 [TonoxkeHne MeTaIoB B http://school-
[Mepuoanveckoit  cucreme collection.edu.ru/catalog/rubr/d05469af-
XUMHYECKUX  DJIEMEHTOB. 69bd-11db-bd13-0800200c9c10/
OcoGenHoctu CTPOEHHUS
AIIEKTPOHHBIX 000J109eK
aTOMOB METAJLIOB

72 OO6rume busnueckue http://school-
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CBOICTBa METaJLJIOB.
[Ipumenenne MeTayioB B
OBITY M TEXHUKE

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/

73 CrutaBbl METAaJIIOB. http://school-
Koppo3sust MmeTamios collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
74 Pemenne 3amau pa3iuaHbIX http://school-
THIIOB collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
75 DIEKTPOXUMHUYCCKHI  Psjl http://school-
HAIPSHKCHUN METAJIIOB. collection.edu.ru/catalog/rubr/d05469af-
OO6mme CII0COObI 69bd-11db-bd13-0800200c9c10/
MOJTyYEHUSI METAJUIOB
76 OO0mass  xapakTepHCTHKa http://school-
METaJJIOB |A-rpymibt collection.edu.ru/catalog/rubr/d05469af-
[leproanveckoil  CHCTEMBI 69bd-11db-bd13-0800200c9c10/
XUMUYECKUX  DHJIIEMEHTOB.
Harpwnit 151 KaJIUN:
noylydyeHue, (u3nuecKkue u
XUMHUYCCKHE CBOICTBA,
MIPUMEHEHHE MPOCTBIX
BENIECTB U UX COEIUHECHUN
77 OOmiast ~ xapakTepUCTHKA http://school-
METaJIOB | A-rpymmsr collection.edu.ru/catalog/rubr/d05469af-
[Meproanveckoil  CHCTEMBI 69bd-11db-bd13-0800200c9c10/
XUMUYECKUX  DJIIEMEHTOB.
Maruunit u KaJIbIIUN:
noyydeHue, (u3nuecKkue u
XHUMHUYECKHE CBOICTBA,
MIPUMEHEHHE MPOCTHIX
BELIECTB U UX COEIUHECHUN
78 XKécrkocTth BOJIBI u http://school-

CHOCOOBI €€ yCTpaHeHus

collection.edu.ru/catalog/rubr/d05469af-
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69bd-11db-bd13-0800200c9c10/

79 AJIIOMHHHI:  TIOJTyYCHHE, http://school-
busnyecKkre U XUMHUYCCKHE collection.edu.ru/catalog/rubr/d05469af-
CBOMCTBa, IPUMEHEHUE 69bd-11db-bd13-0800200c9c10/

80 AmpotepHbIe CBOMCTBA http://school-
OKCHJa W  THAPOKCHIA collection.edu.ru/catalog/rubr/d05469af-
AIFOMUHHS, 69bd-11db-bd13-0800200c¢9c10/
THJIPOKCOKOMITIIEKCHI
QIIOMUHUS, UX TPUMCHCHHE

81 Pemienue 3ama4 pa3indHbIX http://school-
THIIOB collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

82 [MpakTrueckas pabora Ne 7. http://school-
Pemenue collection.edu.ru/catalog/rubr/d05469af-
IKCIIEPUMEHTAIBHBIX 33/1a4 69bd-11db-bd13-0800200c9c10/
o TeMe "MeTaibl
IJIaBHBIX noarpymnm"

83 OOmiass ~ xapaKTepHUCTHKa http://school-
METaJlIOB HOOOYHBIX collection.edu.ru/catalog/rubr/d05469af-
TOJITPYTIIT (B-rpymm) 69bd-11db-bd13-0800200c9c10/
[Tepuonuueckoil  CUCTEMBI
XHUMHUYECKHX 3JICMCHTOB

84 dusnuecKkue 1 XUMHUYECKHE http://school-
CBOMCTBA XpoMa M €ro collection.edu.ru/catalog/rubr/d05469af-
COEIMHEHMIA, uX 69bd-11db-bd13-0800200c9c10/
[IPUMEHCHHE

85 Baxnelimme  coequHEHUS http://school-
Mmapranua.  [lepmanranar collection.edu.ru/catalog/rubr/d05469af-
KaJlusl, €r0 OKUCIIMTEIbHBIE 69bd-11db-bd13-0800200c9c10/
CBONCTBA

86 duzndyecknue U XUMUYECKUE http://school-

CBOWCTBA JKejle3a U €ro
coequHenuil. Ilonyuenune u

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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IMPUMCHCHUC CIIJIaBOB
Keye3a

87 dusnueckue ¥ XUMUYECKHE http://school-
cBOMicTBa Memu U eé collection.edu.ru/catalog/rubr/d05469af-
COEIMHEHMI, ux 69bd-11db-bd13-0800200c9c10/
[IPUMCHCHHE

88 dusnyeckrue U XUMHYECKHE http://school-
CBOMCTBA LMHKA U €ro collection.edu.ru/catalog/rubr/d05469af-
COEIUHEHMUIA, ux 69bd-11db-bd13-0800200c9c10/
MIPUMEHEHHE.
I'mapoxcoKOMILIEKCHI
UHKA

89 [TpakTuyeckas padorta Ne 8. http://school-
Pemenmne collection.edu.ru/catalog/rubr/d05469af-
OKCIEPUMEHTAIBHBIX 33134 69bd-11db-bd13-0800200c9c10/
o TEME "MerTaibl
MOOOYHBIX MTOATPYII"

90 Perienune 3a1a4 pa3muuHBIX http://school-
THIIOB collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

91 O6006mEenne " http://school-
CHUCTEMAaTH3aIIHs collection.edu.ru/catalog/rubr/d05469af-
M3yYCHHOTO Marepualia Io 69bd-11db-bd13-0800200c9c10/
TeMe "MeTamibsr"

92 KonrponsHas pabora 1m0 http://school-
teme "Meraisr" collection.edu.ru/catalog/rubr/d05469af-

69bd-11db-bd13-0800200c9c10/

93 Ananus pe3yabTaToB http://school-
KOHTPOJIbHOM paboTHl, collection.edu.ru/catalog/rubr/d05469af-
KOPPEKIHsI OINO0K 69bd-11db-bd13-0800200c9c10/

94 Pone xumum B oOecmedyeHUU http://school-

YCTOMYHUBOIO pasBuTHS
yenoseuecTBa. [loHATtne o0

collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
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Hay4YHBIX METOAaxX
HUCCICIJO0BaHNA BEIICCTB

95 Hayunsie MPUHIUTIBI 1 http://school-
OpraHu3allid  XHMHUYECKOTO collection.edu.ru/catalog/rubr/d05469af-
MIPOM3BOJCTBA. 69bd-11db-bd13-0800200¢9c¢10/
ITpoMmpIIeHHBIE CIOCOOBI
MOy YCHHUS BaKHEHIIINX
BEIIIECTB
96 XuMu4yecKoe 3arps3HEHNE 1 http://school-
OKpY)KaloIllei cpefbl H €ero collection.edu.ru/catalog/rubr/d05469af-
IOCJIEACTBUSA 69bd-11db-bd13-0800200c9c10/
97 XuMHs 1 30POBbE YEJIOBEKA. 1 http://school-
JlekapcTBEHHbBIE CpeICTBA collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
98 Xumus mumy. Poap XuMuu B 1 http://school-
obecreueHn MHIIEBOI collection.edu.ru/catalog/rubr/d05469af-
0e30macHOCTH 69bd-11db-bd13-0800200c9c10/
99 Kocmernueckue u 1 http://school-
napdroMepHbIe Cpe/icTRa. collection.edu.ru/catalog/rubr/d05469af-
BrIToBas xumus 69bd-11db-bd13-0800200c9c10/
100 XuMUsI B CTPOUTEIBCTBE. 1 http://school-
Bakneiinie cTpouTeabHbIE H collection.edu.ru/catalog/rubr/d05469af-
KOHCTPYKIIHOHHBIC 69bd-11db-bd13-0800200c9c10/
MaTepUAIIBL. Xumus B
CEIIbCKOM XO3SHCTBE.
Oprannueckne u
MUHepalibHbIe YI00peHus
101 [TpoMesxyTOUHAsI aTTECTALHSI 1 http://school-
collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200c9c10/
102 Cucremarusanus u 1 http://school-
000011IeHHe 3HAaHUH 110 KypCy collection.edu.ru/catalog/rubr/d05469af-
69bd-11db-bd13-0800200¢9c¢10/
OBIIEE KOJIMYECTBO YACOB 102

110 ITPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

* Xumusa, 11 xmacc/ T'abpuensun O.C., OctpoymoB WN.I'., CnaaxoB C.A., JIéBkun A.H.,
Axktnmoneproe obmiectBo «M3marensctBo «lIpocBenienne

Xumus. 10 kmacc. YrinyOneHnublii ypoBeHb. YueOnuk - ['abpuensa O.C., OctpoymoB W.I'.,
[Tonomapes C.}O. U3narensctBo "IIpocsemenne”

METOAUYECKHUE MATEPUAJIBI J1JIsA YUUTEJIA
I"a6puensu, O. C. Metoauueckoe nmocooue Xumus 10 kmacc
https://drofa-ventana.ru/upload/iblock/eec/eec4daad68a3008d5f712cc71be81152.pdf

I"a6puensu, O. C. MeToanueckoe nocooue Xumus 11 kmacc
https://drofa-ventana.ru/upload/iblock/403/403f0bc77429a6ac932b6ce9655680ea.pdf

HUDPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OTKpBITHINA KOJUIEK: XUMUS

College.ru — uHTEpHET-IPOCKT /ISl AUCTAHIIMOHHOM oArotoBku K crade EID. C 2000
roga y4eOnbrii mopran College.ru momoraer cTapuIeKJIacCHUKAM YCICIIHO YYHUTBCS H
TOTOBUTHCS K TIOCTYIUIGHHIO B BhICIIME y4yeOHbIe 3aBefieHMs. CeromHs ydeOHBI mopTan
SBJISICTCS OTIMYHBIM IIOMOILITHUKOM IpU NoArotoBke Kk EI'D.

Anpec caiita: http://college.ru/himiya/

[TopTan ¢pyHaaMeHTaIbHOIO XUMUYECKOT0o 0Opa3zoBanus Poccuun

HccnenoBannss B XMMHUHM M XHMHUYECKOE€ OOpa3oBaHME CBSI3aHbl C  AHAJIU30M
UCKJIFOUUTENIFHO OOJBIIOr0 KOJIMYECTBA HAay4dHbIX myOnaukanuil. CerofHs TOJBKO ceTeBas
TEXHOJIOTHSI B COCTOSHMM ONTHUMHU3UPOBATh BPEMEHHbIE, (PMHAHCOBHIE U WHTEIUIEKTyalIbHbIE
3aTpaThl Ha aHATUTHUYECKYI0 paboTy ¢ uHpopmMaiueil. YMeHue cBoOOIHO OpUEHTUPOBATHCS B
0o0LIEMHPOBOM HH(POPMAIMOHHOM NOTOKE, KBAJIM(UIMPOBAHHO HAXOAWTh M 0OpabaThIBATH
HY)KHBIE JIJaHHbIE M Jlajiee Ha UX OCHOBE NPUHUMATh PEIIEHUs - 3TO T€ KayecTBa, KOTOPBIMHU
Hapsiy ¢ nmpodeccuoHaNbHBIMU 3HAHUSIMU, JOJDKHBI BJIaIE€Th CIIEHUATNCThl HOBOTO MOKOJIEHUS
XMMHKOB.

C oToli 1ebI0 U co3maeTcs BUpTyanbHas WHpopMaimonHas ceth "Chemnet"(Poccus).
OHa OCHOBBIBaeTCs Ha COBOKYMHOCTH MH(OPMAIIMOHHBIX PECypcoB MO0 XUMHH (0Opa3oBaHue,
Hayka, TexHousiorus), pacnpezneneHHbeix Ha WWW - cepBepax B mpenenax pocCUHCKON 4acTH
ceru Internet. Cerp mpenHa3zHaueHa PEUIMTh MPOOJIEMYy OBICTPOrO M HAAEKHOIO JIOCTyNa K
OTEUECTBEHHbIM U 3apyO0eXHbIM  HMH(OpPMAlMOHHBIM  pecypcaM 1[0  XUMHH.
B uHdpacTpykType ceTu peaau3yercsi KOMIJIEKCHOE pellleHHe, KOTOpoe 0ObeNHSAET BOSAUHO
npo0JieMbl TEXHUYECKOTO TMOCTPOCHUS CEeTH, €€ HMHPOPMAIMOHHOTO HAIOJHEHUs U
ucnions3oBanus. Cerp "Chemnet" ectecTBeHHBIM 00pa3oM MOKET OBITh BKIIIOYEHA Kak
COCTaBHasg 4YacTh B JI00yi0 Oosee MacmTabHYI0 CHUCTEMY Hay4YHO-00pa30oBaTebHOTO
TEJIEKOMMYHHUKAITUOHHOTO OOMEHa.

Anpec caiita: http://www.chemnet.ru

Bcee nns yuurens xumun

lNazera "Xumusa" u3garenpckoro aoma 1-ro centsops. Caut "SI umy Ha ypok Xumuu'.
Marepuaisl K ypoKy.
Anpec caiita: http://him.1september.ru

Poccuiickuii 061eo6pazoBaTenbHbIN MOpTAT

K npuopurerHpim 3amauam  [loptama oOTHOCHTCA  COOEHCTBHE  MOJEpPHU3ALUHU
poccuiickoro  00pa3oBaHUS  TOCPEJACTBOM  OOECIEYeHMs  y4alllMXCsl, y4uTesled |
MpernoiaBarenield, aIMUHUCTPATOPOB OO0pa30BaHUsA, POAMTENICH M IIMPOKON OOIIECTBEHHOCTH
uHpopmanueii 000 Bcex BHIaX 00pa30BATENBHON NPOAYKIMM M YCIyTr, HOPMAaTHBHBIX
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JOKyMeHTax (BKIOYas OQUIHMAIBHBIE TEKCThI), COOBITUSX OOpa30BaTEIbLHON >KU3HHU.
Y4acTHUKY KOHCOpIyMa OyyT BecTH paboTy mo obecriedenuto B pamkax Iloprana: BEICOKOTO
Ka4yecTBa PECypcoB, UX JOCTOBEPHOCTH, MOJHOTHI, ONEPATUBHOTO OOHOBIEHMS; JOCTYIHOCTH
UH(POPMALIMOHHBIX PECYpcOB [uid Bced cdepbl 00pa3oBaHus; BBIXOJAa B HMHTEPHET IS
HIMPOKOr0  00pa3oBaTEIbHOIO  COOOIIECTBA, BO3MOXKHOCTU  OBITh  YCIBILIAHHBIMU U
3aMEUYEHHBIMH JUIS BCeX 0Opa30BaTENbHBIX  YUPEKACHUH, TBOPUYECKUX IIEJAroros;
MHTEPaKTUBHONM KOMMYHHUKAIMH, CBOOOJAHOT0O OOMEHAa MHEHHSMM, BBIBICHHS MOTPEOHOCTEH,
MHTEPECOB M TEHJAEHIMHA B 00pa30BaTEIbHOM COOOIIECTBE. YUACTHUKH OYIyT HCIIOJIB30BATh
€IMHYIO0 CUCTEMY OIIMCAHUA U CepTU(UKALUYU PECYPCOB, EUHYIO IIOUCKOBYIO CUCTEMY U T. 1. B
HACTOSIIEE BpeMs MIET MPOLECC NPUHATHS PEIICHHH MO BOMPOCYy 00 ATHX CHUCTEMax, BBI
MOJKETE y4acTBOBaTb B 3TOM mpouecce. CIHCOK YYaCTHMKOB KOHCOPLIMyMa OTKpPBIT. Bel
MO’KETE€ HAIKUCaTh MHCbMO M BCTYNHUTb B KOHCOPLUYM, YCJIOBHME - MOJJAEPKKA NEATEIBHOCTH
KOHCOpLIMYMa, COOJIOAEHUE IMpaBUI pasMelleHus HHPOpMalUd M B3aUMOJCHCTBUA C
IIOMCKOBOM cucteMon Iloprana, OTKpBITOCTh 111 KPUTHKH.

Anpec caiira: http://experiment.edu.ru

XuMus Afs BCeX: WJUIIOCTPUPOBAaHHBIE MaTepuaibl IO OOLIeH, OpraHuYecKod u
HEOPraHUYECKON XUMUU

JlaHHBIN CaliT COAEPKUT TEKCTOBBIE U TpaUUeCKUE MaTepUalibl pa3MEIlEHHbIE Ha 2-M
uznanuu CDROM "Xumus ans BCEX", Beimmymennom B 1999 r. PHIIO "POCYUITIPUBOP"
COBMECTHO C BEIYIIMMH pa3paboTYyMKaMH 00YyYaroIero mporpaMMHOTO OOECTICYCHHUS, @ TAaKKe
MaTepHalbl He BOILEALINE 10 TEM WJIM UHBIM OCHOBAHUSM B JJaHHOE u3aaHue. B teuenun 2000
I. Ha cailTe IUIaHUPYETCS Pa3MECTUTh TECTOBYIO CHCTEMY. Takke Ha CepBepe pa3MEIEHBI
o0yuarolye nporpaMMsl, JOCTYIIHbIE JUIS [T0JIb30BaHUS B HEKOMMEPUYECKHUX LIEIIAX.

Anpec caiita: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u XKuznb - XXI Bex"

W3nanue crano 3aMeTHBIM SIBJICHHEM B Halllell KHUKHO-KypHalbHOH rpaduke. XKXypHan
OKa3aJl CUJIbHOE BIMSHUE Ha 0(hOpMIIEHHE BCeW HAyYHO-TIOMYJISIPHOM JUTEpaTyphl, IPUBJIEK K
cebe mpucTalbHOE BHUMAaHHME XYHOXHUKOB, HMCKYCCTBOBEIOB U BCE€X, KTO HHTEPECYETCS
npobieMaMu Haykd M HcKyccTBa. CBoeil MOMyNSpHOCTbIO Kak B HAy4yHOM, Tak U B
XYJI0’KECTBEHHOM cpefie KypHan o0s3aH MpPEKJe BCEro YETKOW M MPOAYMaHHOM KOHUEMIUH,
Omarosapst KOTOpOil yJnajoch JOCTHYb €AMHCTBA TEKCTa M MIUIIOCTpAllUM, BepOaJbHOTO U
BH3YaJIbHOT'O METOJIOB PACKPBITHS TEMBI.

Anpec caiita: http://www.hij.ru

YuyeOHUK XUMUU

Benymmit JI. M. JKunun. bonee cra Buaeo3ammceldl SKCIEPUMEHTOB C YPOKOB,
BO3MOXXHOCTh pa3MelllaTh CBOM MaTepHalibl a Takke OOCYKJaTb U KOMMEHTHUPOBATH HYXKHE.
Y 106HBII MOMCK MaTepHaloB MO KJIIOYEBBIM CJI0BaM (00JIaKy TEroB).

Anpec caiita: http://my.mail.ru/community/chem-textbook/

Mup xumun

Ha caiite: xpatkuii Kypc XuMmuu, Ouorpaduy XMMHUKOB, CTaThbH, BEIIECTBA, OTIBITHI,

My3eil. OOyacTM XUMHM: OpraHMuYecKas, aHaJUTUYecKas, JSKOXUMHS, HedTexumus,

TEPMOXUMHUSL.

Anpec caiita: http://chemistry.narod.ru

Bupryansnas Xumnueckas [Ikona

Bupryanenas Xumnueckas I1Ikosa - ”HTEpaKTUBHOE MPOJIOJKEHUE CTATUUECKOIO caiTa
Buptyansnoii Xumudeckoit lllkomnbel! Choaromue EI'D u T'UA, yuacTHukH onuMmuan u Bce 6e3
OTpaHMYEHUS HWHTEPECYIOIIMECS ONBITAMU, METOAUKOM M IEJAarorukod MOTYT H3y4daTrh
MaTepuaibl, pellaTh TEeMAaTUYeCKWe TEeCThl, 3aJaBaThb BONPOCHL, TOCEHIaTh OHJIANH-
BUJICOJIEKLINU ¥ KOHCYJIBTUPOBATHCSl Y BBIJAIOLINXCS CIENAINCTOB!

Anpec caiira: http://him-school.ru



http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://him-school.ru/




