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1. HIOSICHUTEJIbHAS 3AIINCKA
Pabouas nporpamma mno yyeOHOMY HpeAMETy «XUMHs» Ha YriyOJICeHHOM YPOBHE CPEIHEro
obmero oOpazoBanust cocraBiieHa Ha ocHoBe DPI'OC COO, ®OII COO, B COOTBETCTBUU C
OenepanibHON paboueld mporpaMmol cpemaHero oOmero oOpa3oBaHHS MO YYEOHOMY MPEIMETY
«Xumus» (yriyOneHHBIH ypoBeHb), ¢ yuéToM KoOHIENuu MpernoaaBaHus y4eOHOTrO TMpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranusaiusax Poccuiickoii denepanuu, pealn3yrOIuX OCHOBHBIC
o0pa3oBaTelbHbIC TIPOTPAMMBI, ¥ C YUETOM (eiepaIbHON padodeld mporpaMMbl BOCITUTAHHUSL.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEIMETA «XUMMUSD»

XvUMHA Ha YpOBHE YIIyOJIEHHOTO M3y4YeHHUS 3aHUMAaeT BaXXHOE MECTO B CHCTEMeE
€CTECTBCHHO-HAy4HOro oOpaszoBanus yuammxcs 10-11 kmaccoB. W3yudenwe mpeamera,
peanuzyemoe B yciaoBusX TuddepeHIHpoBaHHOTO, TPOGUILHOTO 00yUICHHS, PU3BAHO 00ECIICYHTh
0011e00pa3oBaTeIbHyI0 U OOMIEKYIBTYPHYIO MOJTOTOBKY BBIMTYCKHHKOB IMKOJBI, HEOOXOIUMYIO
JUISL aJanTalii uX K OBICTPO MEHSIONUMCS YCIOBHSIM JKU3HH B COIMYME, a TaKke s
MPOJOHKEHUST 00YUeHHST B OpraHu3alusax MpodecCHOHaIbHOr0 0O0pa3oBaHUs, B KOTOPBIX XUMHUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCITUILINH.

B nmporpamme mno XuMUM HazHaueHHE TMpeaMera «XUMHS» TONy4aeT MOAPOOHYIO
MHTEPINPETAIMI0O B COOTBETCTBUM € OCHOBomojararomumu nojoxenusmu dProcC COO o
B3aMMOOOYCIIOBIICHHOCTH IICJICH, COJEp)KaHUs, Pe3ylIbTaToB OOy4eHUs U TPeOOBaHUI K ypPOBHIO
MOJTOTOBKHA  BBITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBJISIFOTCSI  CIICAYIOIIWE BBIMOTHICMBIC
IPOrPaMMOM 110 XUMHUU (YHKITHH:

¢ UH(QOPMAIIMOHHO-METOINYECKasl, peanu3alusi KOTOpOM  oOecrneyuBaeT  MOTy4YeHHUE
MPEJICTABICHUS O MEJAX, COJACPKaHHH, OOIIEH CTpaTernu OOYYCHHs, BOCIUTAHUS W PA3BUTHS
00yJaOIINXCs CPEACTBAMH MPEAMETa, H3y4aeMOTro B paMKax KOHKPETHOTO MPOQIIIS;

® OpPraHU3allMOHHO-TUIAHUPYIOLIAsl, KOTOpas MpeaycMaTpUBaeT OINpeiesieHue: NPUHLUIIOB
CTPYKTYPUPOBAHHS W TIOCJICIOBATCIILHOCTH M3yUeHUs yU4eOHOrOo MaTepuana, KOJUYECTBEHHBIX U
KAUeCTBCHHBIX €ro XapaKTePUCTUK;, TOIXOI0B K (OPMHUPOBAHUIO COJCPIKATEIIEHONH OCHOBBI
KOHTPOJISI W OIEHKH OOpa3oBaTeNbHBIX JIOCTIDKEHUH OOyJarommxcs B paMKax HMTOTOBOM
aTTecTanuy B (hOpMe eMHOTO TOCYJaPCTBEHHOTO YK3aMEHA TI0 XUMHUH.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUS XUMHUH:

® YCTAHABIIMBACT MHBAPUAHTHOE TPEIMETHOE COJACpkKaHWE, 00sS3aTeIbHOe JJIs M3y4YCHHS B
pamMKax OTAETbHBIX MpodHIIeH, MpeIycMaTpuBaeT paclpeesieHue U CTPYKTYPUPOBAaHUE €ro TI0
KJIaccaM, OCHOBHBIM COJIEpKaTeNIbHBIM JIMHUSM/pa3fiesiaM Kypca;

o a€T pacmpeelieHne yaeOHOro BpEMEHH, PEKOMEHTYEMOTO JJISI U3YYCHHSI OT/ICTHHBIX TCM;

erpe/yiaraeT TMOCJIeIOBATEIbHOCTh H3Y4YeHHs] ydyeOHOro Martepuana ¢ Y4ETOM JIOTHUKH
MOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPSIMETHBIX CBS3CH;

o Ta€T METOINYECKYI0 MHTEPIPETAIUIO IIeNIel U 3a7a4 U3YYeHHs MIpeIMeTa Ha yrIyOJIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CpeaHEero oO0Iero oOpa3oBaHUSA,
COJIEpP)KATENbHOW  XapaKTePUCTHKU  IUTAHUPYEMBIX  PE3yJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa3zoBaTeNbHON MPOTPaMMBI CPEIHETO 00IIero oOpa3oBaHUs (JTMYHOCTHBIX, METANPEIMETHBIX,
MPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIBHBIX JCHCTBHIMA
00yJaroIIerocs I0 OCBOCHHIO COACPKAHMS ITPEIMETA.

[To BceM Ha3BaHHBIM MMO3UIIMSM B IPOTPAMME 10 XHMHH MTPETYCMOTPEHA MMPEEMCTBEHHOCTD C
oOydeHHeM XMMHH Ha ypOBHE OCHOBHOTrO 00miero oOpa3oBaHHs. 3a MpeieliaMd yCTaHOBJICHHOMN

MpPOrpaMMOM MO XUMHUHU 00s3aTeNbHOW (MHBAPUAHTHOM) COCTaBISIONIEH coiep aHus y4eOHOTO
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npeaMera «XUMUs» 0cTaércs BO3MOXKHOCTh BBIOOpA €ro BapHMaTHBHOM COCTaBISIONICH, KOTOpas
JIOJKHA ONPEIeIIATHCS B COOTBETCTBUU C HAIIPABJICHUEM KOHKPETHOTO Mpoduist o0ydeHus.

B cootBerctBuu ¢ koHnentyanbHbiMU nonoxeHusmMu @I'OC COO o Ha3HaueHUH TPEIMETOB
6a3oBoro u yriayOn€HHOro ypoBHEH B cucteMe Au(QepeHIHPOBAHHOTO OOyYeHHUs Ha YpOBHE
cpeaHero oOmiero oOpa3oBaHMs XMMHS Ha YpPOBHE YIUIyOJIEHHOrO M3Yy4EHHUs HalpaBleHa Ha
peanu3aluio IPeeMCTBEHHOCTHU € MOCIEAYIOIINM 3TaloM MOJyYeHHUs XUMHUYECKOro 00pa3oBaHMsl B
paMKax HM3y4eHMs CHEIHMAIbHBIX €CTECTBEHHO-HAYYHbIX M XMMHYECKHUX IUCLMIUIMH B By3aX U
OpraHu3alUsaX cpeiHero npogeccuoHaabHOro oOpa3oBaHus. B 3Toil cBs3u u3yueHue mnpeamera
«XUMUS» OPUEHTHPOBAHO IPEUMYIIECTBEHHO Ha paclIMpeHHe M YriyOJeHue TeOopeTUYecKOH U
NPAaKTUYECKON MOArOTOBKH 0OYYaIOIIMXCs, BBIOPABIIMX ONPEAEIEHHBINH NMPOpUiIb 00y4eHus, B TOM
YHCIe ¢ MEPCHEKTHBON MOCIEAYIOUIETO MOMYyYEHHs] XUMHUYECKOro 00Opa30BaHUS B OpraHH3aIMIX
npodeccuoHansHOro oOpasoBanms. Hapsimy ¢ stuMm, B cBere TpeboBanuit ®I'OC COO k
IUIAHUPYEMBIM pe3yJibTaTaM OCBOCHHS (elepaabHOi 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEr0
obmiero oOpa3oBaHusl U3ydeHHE IpeaMmeTra «XHMHS» OPUEHTHUPOBAHO TAK)KE Ha pEIIeHUe 3aaay
BOCIIUTAaHUsI W  COLMAIBHOIO  pa3BUTHA  OOyyaromuxcs, Ha (QOPMHUpPOBAHHE Yy HHX
OOIIENHTEIUIEKTYalIbHBIX YMEHUH, YMEHUHl paluoHaIM3alud Y4eOHOro TpyAa M 0OOOIIEHHBIX
CHOCO00B JIEATEIbHOCTH, UMEIOIIUX MEXIUCIUIUTMHAPHBIN, HAIIPEMETHBIA XapaKkTep.

CocraBisitoliuMu  nipeiMera  «XHUMHs)» Ha YpOBHE YINIYOJEHHOTNO H3y4eHUsS SBISIOTCS
yrayonéuueie Kypebl — «Opranuueckas xumus» W «OOmass U HeopraHuyeckas Xxumusi». llpu
OTIpEeNIeICHNH TIOIXOM0B K OTOOpY M CTPYKTYpHOW OpraHM3aldu COJCPKAHUS STHX KYypCOB B
nporpaMMme Mo XWMHH 3a OCHOBY NpHHATH mosioskeHuss PI'OC COO o pasznuumsix 6a30BOTO U
yIIIyOJnE€HHOTO YPOBHEHM U3ydeHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranuueckas XuMus» 1 «OO011ast 1 HeopraHuueckasi XUMUs»
COCTaBJIIET COBOKYIHOCTb NPEAMETHBIX 3HAHUM M YMEHMH, OTHOCSILMXCA K 0a30BOMY YpPOBHIO
U3y4eHHsl MpeaMeTa. DTa CUCTeMa 3HAaHUH MOJIydaeT ONpelesIEHHOE TeOpeTUYEecKoe JONOJIHEHNUE,
MO3BOJIAIOIIEE OCO3HAHHO OCBOMTH CYILECTBEHHO OOJBIIMI 00BEM (PaKTOIIOTHYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE H3YYEHMsI NpeaMmera oOecrneueHa BO3MOXKHOCTh 3HAYUTEIBHOIO
yBeJIMUYEHUS 00bEMa 3HAHUN O XMMUYECKUX JIEMEHTaX M CBOWCTBAaX WX COEIMHEHUN HAa OCHOBE
pacmivpeHuss W yriayOneHusT NpPeACTaBICHUH O CTPOEHUM BEUIECTBA, XWMHUYECKOW CBSI3U H
3aKOHOMEPHOCTSX TIPOTEKaHUSl PEAaKLUUH, pPACCMaTpPUBAEMbIX C TOYKH 3PEHHUS XHUMHUYECKOU
KMHETUKM W TepMOJMHaMUKH. M3ydyeHne nepuoanueckoro 3akoHa M Ilepuoguueckoil cucTeMbl
XMMHUYECKHX 3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKHUX IMPEICTABICHUIX O
CTPOCHUU aToMa. XMMHUYECKas CBsA3b OOBSCHSETCS C TOYKU 3PEHUS PHEPreTHUECKUX U3MEHEHUH
npu e€ o0pa3oBaHMM U pa3pylIeHUH, a TAKXKE C TOYKH 3pEHHMs MEXaHHU3MOB €€ oOpa3oBaHUS.
W3ydeHne TUIOB peakuuid JonoHsAeTcs (opMUpOBaHUEM MPEICTaBICHUN 00 3JIEKTPOXUMHUECKUX
npoueccax M 3JEKTPOJIM3E PACIIaBOB M PAcTBOPOB BellecTB. B kypce opraHMueckoi XUMHUM Hpu
PacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHHUH yaenseTcss 0coboe BHUMaHHE BOIIPOCaM
00 251eKTpOHHBIX 3 (PeKTax, 0 B3aMMHOM BIMSHUHM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaxX PEeaKIIhii.

Ocoboe 3HaueHHEe MUMEET TO, YTO Ha COAEP)KaHHE KYpPCOB XUMHUH YIIIyOJNEHHOTO YpPOBHS
U3y4YEHHs! JJIs1 KJIACCOB OMpeeNEHHOro mpo¢uis (IJIaBHBIM 00pa3oM Ha UX CTPYKTYpY M XapakTep
JIOTIOJTHEHUH K OOIIel cucTeMe MpeIMETHBIX 3HAHWN) OKa3bIBAIOT BIMSIHHUE CMEXHBIE MPEIMETHI.
Tak, HarpuMep, B COAEpKaHUU IpeAMeTa I KIACCOB XMMHUKO-(U3NYECKOTO Mpoduiis 0ojblIoe
3HayeHue OyAyT HMETh JJIEMEHThl y4eOHOro marepuana no oOmed xumuu. I[lpu u3yueHumn
npeaMeTa B JaHHOM CiIydae akIeHT OyAeT ciellaH Ha OOLIHOCTh METOJIOB MO3HAHHWA, OOIIHOCTh
3aKOHOB M T€OpUH B XUMHUU U B (DU3UKE: aTOMHO-MOJIEKYJISIpHAsi Teopus (MOJIEKYJIsIpHas TEOpUs B
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¢du3MKe), 3aKOHBI COXpPAHEHHWS MacChl M DJHEPruu, 3aKOHBI TEPMOIMHAMHKH, DSIEKTPOIH3a,
MPEJCTABICHUS O CTPOCHUU BEILECTB U IPYTroOe.

B To ke BpeMs B cojiepiKaHUM MPEeAMeTa JJs KIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOoQuUIs
OoJbIIMK yAeNbHBIM Bec OyJAeT MUMETh OpraHuyeckas XuMusa. B 3ToM ciiydae mpemocTaBisieTcs
BO3MOXXHOCTh 11711 ©osiee 0OCTOSITEIFHOTO PACCMOTPEHHSI XMMUYECKOW OpraHu3alMi KIETKH Kak
OMOJIOTUYECKOH CHCTEMbI, B COCTaB KOTOPOM BXOIST, K TMpPUMEpPY, TaKhe CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMIUAbI, OCIKH, YTIEBO/IbI, HYKJIIEHHOBbIE KUCIOTHI U Apyrue. [lpu sTom 3HaHus
O COCTaBE€ M CBOMCTBaxX IMpPEACTABUTEIEH OCHOBHBIX KJIACCOB OpPraHUYECKUX BEIIECTB CIYKAT
OCHOBOI1 JIJ151 U3y4EHUS CYITHOCTHU IPOIECCOB (DOTOCHHTE3A, AbIXaHUSI, MTUIIEBAPEHUSI.

B mnane dopmupoBaHUS OCHOB HAaydHOTO MHPOBO33PCHHS, OCBOCHHUsS OOIEHAYIHBIX
METOJIOB ITO3HAHUS U OIbITa MPAKTUYECKOrO0 NMPUMEHEHHS HAYyYHbIX 3HAHUW U3y4YEHHE MpEIMeETa
«Xumus» Ha YrayOJIEHHOM YpPOBHE OCHOBAaHO Ha MEXKIIPEAMETHBIX CBS3SX C y4eOHBIMHU
npeaIMeTaMy, BXOJASAIIMMHU B COCTaB MPEAMETHBIX 00NacTeil «EcTecTBEeHHO-HAYYHBIE MPEAMETHI,
«Marematuka u uHbopMaTiKa» U «Pycckuil S3bIK U JTUTEpATypa.

HEJW U3YYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

[Ipu u3yueHuu ydeOHOro mpeamera «XUMHUS» Ha YIIIYOIEHHOM YpPOBHE TaKkXkKe, KaKk Ha
YpOBHE OCHOBHOTO M cpenHero obOmero oOpa3oBaHuss (Ha 0a30BOM ypOBHE), 3ajaueit
NEPBOCTEIICHHOM 3HAYMMOCTH SIBISieTCS (OPMUPOBAaHME OCHOB HAyKHM XUMHHM Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUYECKOM JEATEIILHOCTH YEI0BEKa U OJJHOTO U3 KOMIIOHEHTOB
MHUpPOBOW KyJIbTYpbl. Pemenue 5Toil 3amaun Ha yriIyOJE€HHOM YpOBHE HM3YYEHHUs INpeaMera
IpEeoiIaraeT pealn3annio TaKuX [eseH, Kak:

e hopMupoOBaHKE TPEICTABICHHUIA: O MaTEpPUAIBHOM EIMHCTBE MHpA, 3aKOHOMEPHOCTSIX M
MI03HABAEMOCTH SIBIICHUI MPUPOBI, O MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAayK M €€ BeaylIeH
PO B 00ECTIEYCHNN YCTOMUMBOTO PA3BUTHS YEIOBEUECTBA: B PEIICHUH MPOOIEM IKOIOTUIECKOH,
HHEPTEeTUYECKON M MUIIEBOI 0€30IacCHOCTH, B Pa3BUTHN MEIUIIUHBI, CO3JTAHMHA HOBBIX MaTEPUAJIOB,
HOBBIX HCTOYHHMKOB DJHEPIrUH, B O00ECHEYEHUH paIlMOHAIBLHOIO MNPUPOAONOIb30BaHUSA, B
(GOpMHpPOBAaHUM MHPOBO33PEHUs] M OOLIeH KyNbTyphl 4YelOBeKa, a TaKXe OSKOJIOTHYECKH
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON Cpeie;

® OCBOCHHE CHCTEMBI 3HAHUH, JIKAIUX B OCHOBE XMMUYECKOH COCTaBIISIFOIIEH €CTeCTBEHHO-
HaY4YHOH KapTHWHBI MMpa: (yHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPUIl XMMUHU, COBPEMEHHBIX
NpeCTaBICHUH O CTPOEHHM BELIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-MOJIEKYJISPHOM,
Ha/IMOJIEKYJIIPHOM, O TEPMOJMHAMHMUYECKUX M KHHETHYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS
XUMHYECKHX PEeaKIni, 0 XHMHUYECKOM PaBHOBECHH, PACTBOPAX U AUCIIEPCHBIX CHCTEMAX, 00 00X
HAYYHBIX TPUHIUIIAX XUMHYECKOTO TIPOU3BOJICTBA;

e hopMupoBaHe y 00yJaromUXCcs OCO3HAHHOIO NOHUMaHMs BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMHUYECKHX 3HAaHMHA A1 OOBSACHEHMS KIIOUEBBIX MJEH W mpoOieM COBPEeMEHHOW XHMMUM, IS
OOBSICHEHUS! W TIPOTHO3MPOBAHUS SIBIICHUH, WMEIOIINX €CTECTBEHHO-HAYUYHYIO TPUPOY;
TPaMOTHOTO PEIIeHHs MPOOJIeM, CBS3aHHBIX C XUMHEH, MPOTHO3UPOBAHMUS, aHATM3a M OICHKH C
MO3UIMI  DKOJIOrMYECKO  Oe30MacHOCTH  MOCIEeACTBUNA  OBITOBOM M MPOU3BOACTBEHHOMN
NeSITETHHOCTH  YENIOBEKa, CBS3aHHOW C XUMHYECKHM IPOW3BOACTBOM, WCIIOJNB30BAHUEM U
nepepaboTKOM BEIIECTB;

o yIITyOJICHWE TPEACTABICHUA O HAyYHBIX METOAaX TIO3HAHHS, HEOOXOIUMBIX JUIs
nproOpeTeHus] YMEHUI OPHEHTUPOBATHCS B MHPE BEIIECTB M OOBSICHEHUS XMMHUYECKHUX SIBJICHUH,
UMEIOIMX MECTO B MPUPOJIE, B IPAKTUYECKOMN IEATEIILHOCTH U TOBCETHEBHOM KU3HU.



B nmnane peanuzanmMuM TNEpBOOYEPEIHBIX BOCIUTATEIBHBIX W PAa3BUBAIOIIMX (QYHKIUI
IIEJIOCTHOM CHUCTEMBI CpeHero oOIero oOpa3oBaHUS MPH H3YYEHUH MpenMeTa «XHUMHUsS» Ha
yrIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPUOOPETAIOT TaKHME LENU U 3a/1a4H, KaK:

e BoCIIUTaHUE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUH MPHUPOJIBI, YBAKEHHS K IMPOIECCY
TBOpPYCCTBA B O6HaCTI/I TCOPCTUUCCKHUX WU NPHUKIIAAHBIX I/ICCHGILOBaHI/If/’I B XHUMMHUHU, (1)0pMI/IpOBaHI/Ie
MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

®pa3BUTHEC MOTHBAIIMM K OOYYCHUIO M IO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CaMOBOCIIMTAaHHUIO HAa OCHOBE YCBOCHHUS OOIICUEIOBEUECKUX [IEHHOCTEH;

® Da3BUTHE IMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOy4aromuxcsi, (OPMHPOBAHWE Y HHUX CO3HATEIHHOTO OTHOIICHHS K CaMOOOpPa30BaHHIO U
HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCIEHIHON Npo(ecCHOHATbHOW M OOIIeCTBEHHOMH
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO M IMOTPEOHOCTH B 3I0pPOBOM
o0pase K13HHU;

e bopMUpOBaHHE YMEHHI W HAaBBIKOB Pa3yMHOIO IPHPOJOINOJIB30BaHUS, pPa3BUTHE
HKOJOTUYECKON KYJIbTYpbl, MPHOOpPETEHHUE OMNbITa OOIIECTBEHHO-TIOJIE3HON HIKOJIOTHYECKOM
NEeSITETTLHOCTH.

MECTO YYEBHOTI' O IIPEJIMETA «XUMMUSI» B YYHEBHOM IIVIAHE
B yueOHOM miaHe cpenHero oOuiero oOpa3oBaHMs MpeAMET «XHUMHS» BXOIAUT B COCTaB
npeaMeTHo obmacTu «EcTecTBeHHO-HAay4HbIE PEAMEThI.
OO01iee YuCIO YacoB, MPEAYCMOTPEHHBIX A U3Y4YCHHs] XMMHH Ha YIIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, cocrabisger 204 yacoB: B 10 kimacce — 102 gaca (3 vaca B
Heneno), B 11 kimacce — 102 gaca (3 yaca B HEZIEN0).



2. COAEPXAHUE YYEBHOI'O IIPE/IMETA

10 KJIACC

OPI'AHUMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKOl XUMMHU.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUHU, NPEICTaBICHHE O MHOroodpasuu
OpPraHUYECKUX COEIUHEHUII.

DNEKTPOHHOE CTPOEHHE aroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKasl CBSI3b B OPraHMYECKUX COECTUHEHMSIX.
Tunbl THOpUIM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOU
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsi3u. OnuHapHas, JABOMHAas M TpoilHast cBA3b. CrocoObl pa3pbiBa CBsI3€d B MOJIEKYJAX
opraHuueckux BemiecTs. [loHsTre o cBOOOIHOM paauKae, HyKJIeopuie u AEeKTpodue.

Teopust cTpoeHust opraHudyeckux coenuHeHuii A.M. byriaepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HaUE€HUE TEOPUU CTPOCHUSI OPTaHUYECKUX COCIUHEHUH.
Monekynsapusie U CTpyKTypHble (opmysbl. CTpyKTypHble (DOpPMYJBl pa3lIUYHBIX BHJIOB:
pa3BépHyTasA, COKpall€HHas, ckenerHas. Ms3omepus. Buabl wu3omepuu: CTpyKTypHas,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccuuranuu opraHudeckux Bemects. [lonsaTue o GyHKIIMOHATBEHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCcKUX
coenuaeHuit (IUPAC) u TpuBHaibHbIC Ha3BaHUS OTACIIBHBIX MPEICTABUTEIICH.

OcobOennoct ¥ KilaccupUKalusg  OpraHudyeckux  peakiuil.  OKHCITUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMUHU.

IKcnepumenmanvHbvie MEMOObL U3YUEHUA 6EULECME U UX RPEEPAUEHULIL.

O3HAaKOMJIEHHE € 00pa3llaMH OpPraHMYecKUX BEIIEeCTB U MaTepuajlaMd Ha HMX OCHOBE,
OTIBITHI 110 MPEBPALICHUIO OPraHUYECKUX BELIECTB MPU HarpeBaHUU (IUIaBlIeHUE, OOYTIMBaHUE U
ropeHue), KOHCTPYHPOBaHUE MOJIENIEN MOJIEKYJl OpraHUYECKUX BEIIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psa ankaHoB, obmas GopMmyna, HOMEHKIATypa U U30MEpHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. Kongopmepoi. Pusnueckue cBOiCTBa aIKaHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMS], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKIU3aluy, THPOJN3a, KpEeKuHra, TropeHus. [lpeocmasnenue o Mmexawnuzme peaxkyuii
DPAOUKATIBHO20 3aMeUeHUsL.

Haxoxnenue B mpupoe. CriocoObl OTydyeHUs! U IPUMEHEHHE aTKaHOB.

[uxnoankanel. O0mast popMyina, HOMEHKIAaTypa ¥ u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MabIX (ILMKJIONPOINAH, HMKIOOYyTaH) M OOBIYHBIX (LMKIIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocOoOBI MOMYYEeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuil psisi aakeHoB, oomas GpopMmyia, HOMEHKIATypa. DJIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3AIUs aTOMHEIX OpOHTaseil
yriaepoja, - u n-cBsizu. CTpyKTypHas U reoMeTpudeckas (Iuc-tpaHc-) nzomepus. Gusnueckue
CBOICTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKIHUHM MPUCOCIMHEHUS, 3aMEIICHUS B O-
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MIOJIOKEHHUE TIPU JABOMHOMN CBSI3U, MOJMMEPU3ALUN U OKUCIEHUs. [Ipedcmasnenue o mexanuzme
peakyuu dnekmpogunvro2o npucoedunenus. 1lpaBuno MapkoBHukoBa. KauecTBeHHbIE peakliuu
Ha JIBOMHYIO cBsA3b. CIOCOOBI MOTY4YEHUS U IPUMEHEHHE AJIKEHOB.

Anxanuensl.  Knaccupukanuss — ankagueHoB — (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
Crioco0bI mostydeHus 1 IPUMEHEHUE alTKaIHeHOB.

Anxunbl. 'oMonorndeckuii psia ankuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U H30MEpPHUS.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJKHHOB, SP-TUOpHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEpPU3alY U TpUMEpHU3aluu, oKucieHus. KucinoTHble cBOWCTBA aJKUHOB,
UMEIOIIUX KOHILIEBYIO TPOWHYIO CBs3b. KauecTBEHHbIE peakuMy Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30J1a.
Ilpasuno apomamuunocmu, npumepvl apomamuyeckux coeourenutl. Puzndeckue CBOKUCTBA
apeHoB. XMMHUYECKHE CBOMCTBA O€H30J1a U €ro TOMOJIOIOB: PEAKLUU 3aMelIeHNs B O€H30JbHOM
KOJIBLIE W YIJIEBOAOPOAHOM paJUKale, PEAaKUUU TPUCOCIUHEHUS, OKHUCIEHHE TI'OMOJIOIOB
6eH3oa. Ilpeocmaenenue o mexanusme peaxkyuii  dNEKMPOPUILHO2O  3AMeUujeHus.
[IpencraBienne 00 OpPUEHTHUPYIOLIEM JEHCTBHM 3aMecTUTeNel B OEH30JbHOM KOJIbLIE Ha
nprUMepe AJTKWIBHBIX PAJUKAIOB, KapOOKCHUIBHOHN, THAPOKCHILHOW, aMHHO- M HHUTPOTPYIIIHL,
aToMOB TajoreHoB. OCOOEGHHOCTH XMMHYECKHUX CBOWCTB ctHpoia. [lonmmepusanus CTHpOJIA.
CriocoObI mosTydeHus 1 IPUMEHEHNE apOMaTHIECKUX YTIIEBOAOPOIOB.

[Mpuponnstii ra3. [lomyraeie HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepaOdoTKu HePTH: TEepPEeroHKa, KPEKUHT
(TepMHUYECKH, KaTalIuTUUeCKui), pugopmunr, nuponus. [IpoaykTsl nepepaboTku HedTH, UX
IPUMEHEHHE B IPOMBIIUIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amereHus
rajJloreHa Ha TUJPOKCOTPYIILY, HUMPOSPYNNY, UUAHOSPYRRY, amunozpynny. JleficTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wIEnouyd. BzaunmopelictBue
JUTaJIOTEHAIKAHOB C MarHueM M LUHKOM. [lonamue o MemanioopeaHuyeckux COeOUuHeHUsx.
Hcnonp30BaHne TallOr€HIPOU3BOJHBIX YIJIEBOJOPOJIOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHMYECKUX BEILECTB.

IKcnepumenmanvHbvie MEMOObL U3YUEHUA 6EULECME U UX RPECPAUEHULIL.

u3ydyeHue (U3NYECKUX CBOWMCTB YIJIEBOJOPOJOB (pacTBOPUMOCTbH), KayeCTBEHHBIX
peaknuii yrieBoJIOpoJ0OB Pa3IMYHbIX KiaccoB (oOecuBeyrBaHWE OPOMHOW MM MOJHOW BOJIBI,
pacTBopa IepMaHIraHara Kajus, B3aMMOJEHCTBHUE alleTHJIEHa ¢ aMMHAYHbIM pPacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia W BOJIOpPOJa B OpPTraHUYECKHX BEIIECTBAX,
MOJIyuYeHUE ASTHJIEHA U H3Yy4YeHHE €ro CBOMCTB, O3HaKomJieHHEe C¢ Koiuiekuuamu «Hedte» u
«Yronp», ¢ oOpa3uamMu IUIaCTMAacC, Kay4yKOB U PE3UHBbI, MOJEIHUPOBAHUE MOJEKYI
YIIIEBOIOPOAOB U TaJIOTEHIIPOU3BOIHBIX YIIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.



[IpenenbHble OmHOATOMHBIE cOUpPTHL. CTpoeHHEe MOJeKyl (Ha MpUMepe MeTaHoja u
staHona). ['oMonornueckuii ps, odmas GopmMyia, H30MepHs, HOMEHKJIATypa U KiacCH(pUKAIIHS.
Oduznyeckue CBOICTBA MPEIENIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHbie CBSI3UM MeEXIy
MOJIEKYJIaMH  CIUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHHs, Jerujparalu,
OKHCIICHHSI, B3aUMOJICHCTBHE C OPraHWYECKUMHU U HEOpPraHMYECKUMH Kuciotamu. KauecTBenHas
peaknus Ha OAHOATOMHBIE CIHPTHI. J[eHiCTBHE 3TaHOJa M METaHoja Ha OpPTraHU3M 4YelOBeKa.
CriocoObI mostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie 2¢upsl, HOMEHKIATypa U u3oMepus. OcobeHHOCTH (PU3MYECKUX M XUMUYIECKHIX
CBOMCTB.

MHoroaromMHble CHHUPTHI — JTUJICHTIUKOJIb M IiKLepuH. Dusnueckue M XUMHUYECKHE
CBOICTBa: peakluu 3aMEIICHUs, B3aUMOJCHUCTBHE C OPraHUYECKMMH W HEOPTaHWYECKUMU
KHCJIOTaMH, KauyeCTBEHHAasl peaklisi Ha MHOTOATOMHbBIE CIIUPTHL. [Ipedcmasnenue o mexanusme
peakyuti HyKieoguivbHozo 3ameujenus. JlefictBue Ha opranu3M uyenoBeka. CrocoObl MOTydYeHUs
Y IPUMEHEHUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHre MOJIEKYIIbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO Spa.
Ousnueckue cpoiictBa (heHoma. OcCOOEHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIE
peakiuu Ha QeHon. TokcmuHocTh (eHona. CrocoObl MoMydeHHs W NpUMeHeHHe (eHomna.
®enondopManbaeriuaHas cMoa.

KapOoHunbHbBIE COEIUHEHUS — QIbJErHIbl M KETOHBl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHON Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0oB M KETOHOB, oOmias ¢opmyina,
M30MEpUS M HOMEHKJarypa. PU3WYECKUE CBOMCTBA QJIBJECTHIOB M KETOHOB. XHUMHUYECKHE
CBOICTBa alIbJETUJIOB M KETOHOB: PEAKLUMM NpPUCOECIUHEHUs. [Ipedcmasnenue o mexanusme
peakyuii HyKieopuibHo2o npucoedunenus. OKUCICHUE albJeTHI0B, KaUeCTBCHHBIC PEAKIIUN Ha
anpaeruapl. CriocoObl OMyYeHUs U TPUMEHEHHE alIbJCTHI0B U KETOHOB.

OnHOOCHOBHBIE TIpe/eNbHbIe KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus u HomeHkinarypa. dusmdeckne CBOWCTBA OJIHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOMCTBA: KHUCIOTHBIE CBOICTBa, peakiius dTepuduKaivu, peakiuu C
y4acTUEM YTIEBOJOPOAHOTO pagukanga. OCOOEHHOCTH CBOWCTB MypaBbUHOW KUCIOTHL. [loHsATHE
0 TIPOM3BOJHBIX KapOOHOBBIX KUCIOT — CIOXHBIX 3(DUpax, aneuopuoax, 2ano2enaneuopuoax,
amuoax, Humpunax. MHOrooopasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMPEIETbHBIX
U apOMaTHYECKNX KapOOHOBBIX KHUCIIOT, AMKAPOOHOBBIX KUCIIOT, THAPOKCUKAPOOHOBBIX KHUCIIOT.
[IpencraBuTenu BBICIIUX KapOOHOBBIX KHCIIOT: CTEApHHOBAs, MaJbMHTHHOBAS, OJIEUHOBAS,
JIUHOIe8As, TUHONeH08as KUCIO0Thl. CocoObI MOTYYeHHs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['oMonoruueckuit psn, obmias Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
Ou3nyecKkue ¥ XUMUYECKHE CBONCTBA: TUPOIN3 B KUCIION U IIEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMUYECKHE CBONCTBA YKUPOB: THIPOIU3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMPEAETbHBIX KUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MpUTA Kak coNM BBICHIMX KapOOHOBBIX KHCIOT, WX Momomiee aeWctBue. [lowamue o
cunmemuyeckux morowux cpeocmeax (CMC).

OO0mass xapakTepucTuka yriaeBonoB. Kiaccudukanus yriaeBogoB (MOHO-, AW- H
nojucaxapuabl). MoHocaxapupl: TIIIOK03a, (PyKTO3a, eanakmosa, pubosa, 0e3okcupudosa.
®usnyeckue CBOWCTBA M HaxoxiaeHWe B mnpupone. PDorocuntes. Onmuueckas uzomepusi.
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Konvuamo-yennas maymomepus nHa npumepe MoaeKyivl 210K03bl, npoekyuu Xeyopca, o- u f-
anomepul 2n10K03bl. XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIUU C y4acTHEM CIUPTOBBIX U
aNbJETUIHON TpYII, CIUPTOBOE M MOJIOUHOKHCIOE OposkeHue. [IpumeHeHHe TIIOKO3bI, €&
3HaYEHUE B >KU3HENEATENIbHOCTH opraHu3Ma. Jlucaxapuipl: caxapos3a, MajbTO3a U JIAKMO3d.
BoccranaBnuBaromiue “  HEBOCCTaHABIMBAIOIIME JAMCAXapuibl. [WMApOIU3 AMcaxapuios.
Haxoxnenune B mpupoae u npumeHenue. llomucaxapuibl: Kpaxmai, TVIMKOT€H M IEJUII0JI03A.
CrpoeHue MakpoMOJIEKyJl KpaxMmaja, IJIMKOTeHa W IeJUTiosio3bl. Du3ndeckue CBOMCTBa
KpaxMajsa U LeJUTI0JI03bl. XMMUYECKHUE CBOMCTBA KpaxMasa: TUAPOJIN3, KaueCTBEHHAs! PEaKIus ¢
nooM. XUMHYECKHE CBOWMCTBA MLEJUIIOJIO3bI: THAPOIU3, MONIy4YeHHEe 3(PHUPOB EIUTIOIO03BL
[TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBINA MIENK).

DKcnepumenmanvHibvle MEmMOObl U3YUEHUA 8EULECHE U UX NPECPAULCHULIL:

pPacTBOPUMOCTh PA3IUYHBIX CIHPTOB B BOJE, B3aMMOJCWUCTBHE STaHOJA C HATPHUEM,
OKHCJICHUE ITUJIOBOTO CIIUPTA B AJBJIETHJl HA PACKAIEHHOM MEIHOM IPOBOJIOKE, OKUCIICHHE
STUJIOBOTO CHUPTA JAUXPOMATOM Kajausi (BO3MOXHO UCIIOJIb30BAaHWE BHJICOMATEPUAIIOB),
KAueCTBCHHBIC PEAKIIMU Ha aJbJErHbl (¢ THAPOKCHaAOM auammuHcepedpa(l) u ruapoxcuaoMm
meau(ll)), peakumsa rmuepuna ¢ rugpoxkcugom Meau(ll), xummueckue cBoiicTBa pacTBopa
YKCYCHOM KHCJOTBI, B3aMMOJCHCTBHE pacTBOpa TMOKO3bl ¢ ruapokcuaom  wmemu(ll),
B3aMMOJICICTBHE Kpaxmalla ¢ UOJIOM, PElIeHUE dKCIePUMEHTANbHbBIX 33/a4 1o TeMaM «CHupThl
u deHomns», «KapboHoBbie KUCTOTHI. CII0KHBIE 3(PUPBI».

A3oTcojep:xaiiie opraHnunieckne coenHeHusl.

AMUHBI — OpraHWUYecKHe TMPOW3BOJHBIC amMuaka. Kiaccudukamuss aMHHOB:
anndaTUYeCKue U apoOMaTUYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTuyHbie. CTPOCHHE MOJEKYI,
obmas ¢opMmyiia, U3o0Mepusi, HOMEHKJIATypa U (PU3UYECKHEe CBOWCTBA. XUMHUYECKOE CBOMCTBA
annpaTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJIKWJIMPOBAHUE, B3aMMOJICHCTBHE MEPBUUYHBIX
aMHUHOB C a30TUCTOMN KHUCI0TON. CONM aJIKUIIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue aHwinHa. Bzaumuoe
BIUSHUE TPYII aTOMOB B MouieKyjie aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWJIMHA.
KauectBennsle peakuuu Ha aHWwiMH. CrnocoObl MOMy4YeHHS U TpPUMEHEHHE anugaTHUYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH30Ia.

AmuHokucinotel. Homenknatypa wu  u3omepus. OTtaenbHbIE NPEICTABUTENTH  O-
AMUHOKUCIJIOT: TJWUUH, allaHuH, (DeHunanianuH, cepum, 2IymMAaMUHOBAs KUCIOMA, JU3UH,
yucmeur. Onmuueckas uszomepusi amunoxkuciom: D- u L-amunoxucnomer. ®uznueckue
CBOMCTBAa aMUHOKHCIJIOT. XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKHUX
COCMHEHUH, peakivs MOJWKOHACHCAllUK, OOpa3oBaHME MENTUAHON CBs3U. buonormueckoe
3HaA4eHHE aMUHOKUCHIOT. CUHTE3 U TUIPOJIU3 NENTH/IOB.

benku kak npupoansle nonumepsl. llepBuuHasi, BTOpUYHAs W TPETHUYHAST CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, NEHATYpalus, KaueCTBEHHBIC PEaKIMu Ha
OenKu.

llonamue 06 aszomcoodepicawjux 2emepoyuriuiecKkux coeourenusx. Ilupumuounosgule u
nypuHogvle ocHosanus. Hykneunosvie Kuciomel: cocmas, cmpoenue u Ouo102uvecKast pob.

DKcnepumenmainvHbvle MemMOObl U3YYUEHUA 6EULECTNE U UX NPECPAULCHUIL'

pacTBopeHre OelIKOB B BOJE, IeHATYypallys OETKOB P HATPEBaHHH, [IBETHHIE PEaKIIUU Ha
Oenky, pelieHHe SKCIEePUMEHTANBHBIX 3a/ad M0 TeMaM «A30TCOoJepiKallie OpraHuYecKue
coelMHEHUs» U «Pacro3HaBaHuE OPraHUYECKUX COCTUHEHUIN.



BbicokomosieKkyIsipHbIe COeTUHEHHUS.

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CpPeaHsAs MoyeKyasipHas macca. OCHOBHbIE
METOJIbl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN — MOJIMMEPHU3alUs U MOJUKOHACHCAIINS.
Ilpeocmasnenue o cmepeope2yiapHocmu U HAOMONEKYIAPHOU CMPYKMype NoaumMepos,
3a8UCUMOCTb CEOUCTNE NOAUMEPOB OM UX MOJEKVIAPHO20 U HAOMONEKYIAPHO20 CIMPOEHUSL.

ITonumepuslie MaTepUAJIbL. [Imactmaccel (monuaTHIIEH, [IOJIUIIPOIIUIIECH,
MOJIMBUHUIIXJIOPUI, MOJIUCTUPOJT, MOJIMMETUIMETaKpuUIIarT, MOJIMKApOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTka MiacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHEe Kaydyykud (OyTaIueHOBBIH,
XJIOPOTIPEHOBBIN, U30IIPEHOBBIN) U culuKoHbl. Pe3una.

Bonokna: HaTypasibHbIE (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€TUYECKUE (KalpOH U JIABCaH).

THonumepul cneyuanvbHo2o HasHaveHus (Me@ioH, Keanap, 1eKmponpogooauue NOIUMepbL,
buopasnazaemvie noauMepbl).

IKcnepumenmanvHbvle MEMOObl U3YUEHUSA 6EULECIE U UX NPECPAULEHULIL '

O3HAKOMJICHHE C 00pa3lamMu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IIJIacTMace,
Kay4yKOB, pEILICHHE SKCIEpUMEHTAIbHBIX 3a1ad mo Teme «Pacmo3naBanue IuiacTMacc H
BOJIOKOHY.

Pacuémmnuie 3a0auu.

Haxoxnenne MonekyisspHOi (GOpMyIIbl OPraHUYECKOTO COSTUHEHHS 10 MAaCCOBBIM JIOJISIM
DIIEMEHTOB, BXOISIIUX B €r0 COCTaB, HAXOXXICHHWE MOJICKYJSIPHOH (OpMYIBI OpraHUYECKOTro
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMsi, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) TTPOYKTOB PEaKIIUU W/WITH UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI
OpPraHMYECKOI0 BEUIECTBA Ha OCHOBE €ro0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB IOJy4Y€HUS,
onpeieJIeHUe AOIU BbIX0Ja MPOAYKTa PEAKIUN OT TEOPETUUECKH BO3ZMOKHOTO.

Mesicnpedmemmuoie céasu.

Peanuzanus MeXnpeaMEeTHBIX CBS3€H MpU MU3yUYEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCHOJb30BaHHWE KaK OOMIMX eCTECTBEHHO-HAYYHBIX IMOHATHH, TaKk U
MOHSTUHN, TPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBbINH (DaKT, TUMOTE3a, TEOpHs,
3aKOH, aHalM3, CHUHTE3, KJacCU(UKalus, HaOI0JIeHUue, U3MEpEHHE, SKCIEPUMEHT, MOJEIb,
MOJIEJTUPOBAHUE.

®u3nka: marepus, aTroM, 3JEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYyJa, SHEPreTHUYECKUI
YpOBEHB, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIMYUHBI,
€UHULIBI U3MEPEHUS1, CKOPOCTb, SHEPTHs, Macca.

buonorus: xnerka, opranu3M, dKocucTema, omochepa, MeTaboIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoXeHUe, (OTOCUHTE3, IbIXaHHE, OCKH,
YTJIEBOIBI, KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mosie3Hble UCKOMAaeMble, TOTLIUBO.

TexHoMoTHs: UIIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIHHOTO MATAHUSI, MOIOIITUE CPEACTRA,
MaTepHuabl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.
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11 KVIACC
OBLIASA U HEOPTTAHUYECKAS XUMUSA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JI0YEK AaTOMOB, KBAHTOBbIE 4YHCIA. DHEPreTHUYECKUE YPOBHHM U TOAYPOBHH. ATOMHBIE
opoutanu. Knaccudukaius XUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenesnenue
AJIEKTPOHOB IO ATOMHBIM OpOHTANSIM. OJIEKTPOHHBIE KOH(PHUIypalud aTOMOB HIIEMEHTOB
NEpBOrO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHUH, 3IIEKTPOHHBIC
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema xumuueckux saemeHtoB [.1.
MengeneeBa. CBsA3b NEpUOAMYECKOTO 3akoHa M Ilepuonnueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJOXKHBIX BEIIECTB MO TPYIIaM U
nepuojaM. 3HaueHue nepuogudeckoro 3akona /.M. Menneneena.

Xumuyeckasi CBsI3b. BUIbl XMUMHYECKOW CBSI3M: KOBAJCHTHAs, MOHHAs, METaJUIMYECKasl.
Mexanu3mbl 00pa30BaHUsl KOBAJIEHTHOM CBsI3U: OOMEHHBIM U JOHOPHO-aKLENTOPHBIN. DHEprus
U JyivHa cBA3U. [lonsipHOCTH, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble
cBs3u. Bogopoanas cBsizb. MeXMONEKYISIPHbIE B3aUMOACHCTBUS.

BanenTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpEe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusx. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMILIEKCOOOpa3oBarennb, JUTaHAbl. 3HAYeHHWE KOMIUICKCHBIX coeauHeHuil. IlloHsTHe o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS. THUIBl KPUCTATIMYECKUX
pPEmETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsiTue o nucnepcHbIx cucreMax. MctuHHbIe pacTBopsl. [IpeacTraBienue 0 KOTOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMd pPAcTBOPOB: MaccoBas [0Jis BELECTBAa B
pacTBope, MOJIsIpHas ~ KOHUEHTpaius. HacelllleHHble ¥ HEHaChIIEHHBIE  PaCTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparst.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. TpHBHAJIbHbIE Ha3BaHUS
OTJIEbHBIX MPEACTaBUTEIEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEeaKIMii B HEOPraHUIEeCKOW U OPraHMYeCKON XUMHUU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHHWS W TMPEBPALICHUS SHEPTUU MPU XHUMHUYECKHUX
peakmusx. TernoBbie 2PPEeKThl XUMUYECKUX peakiuil. TepMOXuMHUYecKue ypaBHEHUSI.

CKopocTh XUMHUYECKOUN peakiiu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHbie peakunu. Katanus u kataam3aropsl.

OOpatumbie u HeoOpaTHUMble peaknuh. XUMHUYEeCKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJIOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBlI€HHE U KOHIIEHTpAlMM BEIeCTB, y4acTBYHIOIIMX B peakuuu. [Ipuniun Jle
[Tarense.

OnekTponuTnueckas aucconuanus. CunbHble W cladble  2NeKTponuThl. CTeneHb
nuccormaiui. Cpefa BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHTpasibHas, mernovyHas. BogopomHbii
nokazatenb (PH) pactBopa. 'maponus coneit. Peakiiuu nonnoro oOMeHa.
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OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakunu. CreneHb okuciaeHud. OKHCIUTENb U
BOCCTAaHOBUTENb. [Iponeccel OKHCIEHHST W BOCCTAHOBJIEHUS. BakHeWIne OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIIN3 PaCTBOPOB M PACILJIaBOB BEIIECTB.

IJKcnepuMeHmaibHovle Memoobl U3VUCHUA GEULeCE U UX NPEeGPAuieHUIl: PA3TI0KEHNE
MEpOKCUJa BOJIOPOJAa B MPHUCYTCTBUM KaTaIW3aTOpa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
MPOBEJCHUE pEeakuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl PacTBOPOB C TMOMOIIbIO
WH/IMKAaTOPOB, W3YYEHHUE BIMSHUS PAa3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

ITonoxenue HemerawioB B Ilepuoanuyeckoil cucreMe XuUMHUYECKHX 3ieMeHToB [I..
MenzeneeBa U OCOOCHHOCTH CTPOCHHS HX aroMmoB. (Du3nyuecKkue CBONCTBA HEMETAJUIOB.
AmoTponusi HeMETauIoB (Ha IpUMeEpe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Ilonyyenue, gusuueckre U XUMUYECKHE CBOWCTBA: PEaKIMU C METaUIaMU U
HEMETaJNIaMH, BOCCTAaHOBUTEbHBIE CBOUCTBA. [ mapuabl. TONIIMBHBIEC 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, GU3NIEeCKhe M XUMHYECKUE
cBoicTBa. ['amoreHoBoOpoAbl. BaxkHelne KHUCIOpOACOIEpKAIUE COCAVMHEHUsS TaJOr€HOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajoreHoB. [IpumMeHeHne rajioreHoB u
UX COCAUHEHHI.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPO/A.
®u3znueckue M XHUMHYECKHE CBOWCTBA M IPUMEHEHHME Kuciopoga U o030HA. Okcuipl u
MEPOKCHUIBI.

Cepa. HaxoxneHwe B TpUPOJE, CIIOCOOBI IMONYYCHHS, (DU3MUCCKHE W XHUMHYCCKHC
cBoiictBa. CepoBonopon, cynbduasl. Oxkcua cepoi(1V), oxcun cepoi(VI). Cepuucras u cepHas
KHCTIOTEI UM uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOM KHCIOTHL. [IpuMeHeHHEe cepbl U e€
COEIMHEHUI.

A3zor. HaxoxnaeHue B mpupojae, cCrnocoObl MONydeHHUs, (pu3nueckue U XHUMHUYECKHe
cBoiictBa. AMMMak, HUTpuAbL. OKcuapl a3ora. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IprMeHeHue a30oTa M ero coeaMHEHUil. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIy4YeHHUs, (PU3NUYECKHE M XUMHUECKUE
cBoiictBa. Dochuast u Pochun. Oxcuasl Qochopa, dochopHas kuciora U €€ COJHU.
[Tpumenenue docdopa u ero coenunenuit. ochopHeie yrnodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusmueckue u
XMMHYECKHE CBOWCTBA MPOCTHIX BELIECTB, 0Opa3oBaHHBIX yriepogom. Oxcupa yriepoma(ll),
okcua yriaepona(lV), yronpHas kucinota u €€ coiau. AKTUBMPOBAHHBIM Yroib, aacopOLus.
O®yiepensl, rpadeH, yriepogHble HaHOTpYOku. IIpuMeHeHHMe TNpoCThIX  BEILECTB,
00pa30BaHHBIX YIJIEPOJIOM, U €r0 COEAUHEHU.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOJTydeHus, (pu3ndeckue U XUMHUYECKUe
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KUCIIOTa, CUIMKAThL. [IpruMeHeHne KpeMHHUsI U ero
coequHeHnil. CTEKJ0, €ro moJy4yeHue, BUIbI CTEKJIA.

[Tonoxenue meramio B [leproanueckoii cucteMe XUMHUYECKUX 31eMeHTOB. OcOOeHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O0mue Gu3nueckue CBOMCTBa METAIJIOB.
[IpumeHneHne MeTaiioB B ObITY M TexHUKE. CIIaBbl METAIIIOB.

12



DNEeKTPOXUMUYCCKUNA psAJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  TOJYYEeHHS
METaJUIOB: TUAPOMETAJUTYPIHsl, MUPOMETAIUTYPIHUsl, daeKTpomeTaityprusi. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.

OO6mas xapakrepuctuka MmeramioB |A-rpynnsl Ileproanueckoil cMCTEMbl XUMHUYECKHX
sneMeHToB. HaTpuii u xanuii: nmonydenue, Gpuanveckrue U XMMHUECKUE CBOWCTBA, IPUMEHEHHE
MIPOCTHIX BELIECTB U UX COCAMHEHUM.

O6mas xapaxkrepuctuka MetamnoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
AJIEMEHTOB. Maruuii W KajblMid: TMoOJNydyeHHe, (U3NYECKHe W XHMHUYECKHE CBOMCTBa,
MPUMEHEHHE MPOCTHIX BEIIECTB U X coenuHeHUH. KECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AnoMuHUIR: TonydyeHue, GU3NYECKue W XMMHUYECKUE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMQPOTEpHBIE CBOWCTBA OKCHJAa W THAPOKCHUAA ATIOMHUHUS,
TUIPOKCOKOMILIEKCHI aJTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB NoOouHbix mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMHUYECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCHUIpl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u quXpomarbl, UX OKUCIUTEIbHbIE CBOWMCTBA.
[lony4yeHnue u npuMeHEHUE Xpoma.

Pusnyeckue M XUMHYECKHE CBOKWCTBA MapraHia M €ro CoeauHeHud. Baxueiiue
coenunenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VIl). Ilepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

®du3nuecKkue 1 XMMUYECKHUE CBOMCTBA XKeJle3a U ero coeguHeHui. OKCuabl, THAPOKCUIBI U
conu xene3a(ll) u xxeneza(lll). [lonyuenue u npumMeHeHHe kKene3a U ero CIUIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenne nu npumeHenmne
MEIU U €€ COCITMHEHHM.

[{uak: mony4yeHue, GU3NISCKUE U XUMUICCKUE CBOMCTBA. AMQOTEpHBIC CBOWCTBA OKCH/IA
Y TUIPOKCHJIA IMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[puMeHeHne uHKa U ero coeAMHEHU M.

IKcnepuMeHmaibHbvle Memoobl U3YUEHUA GEULeCHIE U UX NPespAuieHuil: U3y4eHHUE
00pa3IoB HEMETaJIOB, TopeHue cepbl, (ocdopa, xkenesa, MarHus B KHUCIOPOJIE, M3ydeHUE
KOJUIEKIIMH «MeTayulbl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIEIOYHBIX M IIEJI0YHO3EMENbHBIX
METAIIJIOB ¢ BOJAOK (BO3MOXHO HCIOJIb30BaHHE BUACOMATEPUAIOB), B3aUMOJACHUCTBUE ITUHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIEJ0Yel, KaYeCTBEHHbIE PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa M KAaTHOHBI METAJIOB, B3aUMOJIEHCTBUE THIPOKCHIOB aTIOMUHUS U LIUHKA C
pacTBOpaMu KHCJIOT U LIeJ0oueH, pelieHre 3KCIepUMEHTAIbHBIX 3a/1ad 1o TeMaM «['aloreHbn»,
«Cepa u e€ coeIMHEHU», «A30T 1 Pochop U UX coeNUHEHU», «MeTaulbl TTIaBHBIX TOTPYIII,
«MeTtanibl MOGOYHBIX TOATPYIII.

XuMHUSA U KH3Hb.

Ponp xumum B oOecrieueHuu YCTOWYUBOTO Pa3BUTUS 4elloBeuecTBa. [loHATHE O HaydHBIX
METOJax I[IO3HaHUs M METOMNOJIOTMM HAy4dyHOro McCiIeqoBaHMs. HayuyHble NpUHIMIIBI
OpraHU3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIICHHBIE CTIOCOOBI MOTYYEHUS BaXKHEHIITIX
BEIECTB (HA MPUMEpPE MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoJa). [IpoMbITIeHHBIS
CIOCOOBI MOMYYSHHS] METANIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaIoIIeh cpeabl H
ero nociueacTBus. Posib Xxumun B 00ecrieueHUN SHEPreTHIeCKOl Oe30IMacHOCTH.

Xumus W 310poBbe 4yesnoBeka. JlekapcTBeHHble cpeactBa. [IpaBuia ucmonb3oBaHUA
JIEKapCTBEHHBIX MpenaparoB. Pojib XUMUKU B pa3BUTUH MEAUIVHBI.
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XUMMS MU OCHOBHBIE KOMIIOHEHTEI, IUIIEBEIE J00aBKU. PojIb XMMHUM B 00eCIIeUEeHUN
[THIIEBON OE30IMaCHOCTH.

Kocmernueckne u mapdroMmepHbie cpeactBa. beitoBas xumus. [IpaBunma OGe3omacHOTro
WCIIOJIb30BaHUs IIPEIapaToB OBITOBOM XMMHH B IIOBCEHEBHOM YKH3HU.

XHUMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAIIBI (IIEMEHT, OCTOH).

XuMHS B CEINBCKOM X03siicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00pCHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, Kepamuka. MaTtepualibl
JU1s1 DJIeKTpoHuKH. HanoTexHonoruu.

Pacuémmnuie 3a0auu.

Pacuétel: Macchl BemiecTBa WM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MAacChl (00BEMaA, KOIMUYECTBA
BEILIECTBA) MPOAYKTOB PEAKLUM, €CIU OJIHO W3 BEUIECTB HMMEET NpPUMECH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeAes€HHOM MacCOBOM JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM M MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOPE, JOJM BBIXOJAa MPOJYKTAa PEaKUUH OT TEOPETHUYECKHU
BO3MOKHOTO.

Mesicnpedmemmuoie cea3u.
Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3y4EeHUH OOIEl M HEOPraHUYECKONH XMMHUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX NOHSTUH,

TaK M NOHSATUH, IPUHATHIX B OTJCIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01e ecTeCTBEHHO-HAy4YHblE INOHATHUS: SIBJICHUE, HAydHbIH (pakT, rumoresa, Teopus,
3aKOH, AaHaJIM3, CHHTE3, KJIacCU(UKAIMsA, IEePUOJUYHOCTb, HAOMIOJCHNE, W3MEpEeHHe,
IKCIIEPUMEHT, MOJIEJIb, MOJICINPOBAHUE.

®usuka: marepus, MHUKPOMHUD, MAKpOMHUp, aTOM, DJEKTPOH, IIPOTOH, HEHUTPOH, HOH,
U30TOIBl, PAJAMOAKTUBHOCTH, MOJIEKYJA, YHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BELIeCTBA, HACAIbHBIM Tra3, (U3NUYECKUe BEIMUYUHBI, €IUHUIIBI
U3MEpEeHHUs, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- H
MHUKpPORJIEMEHTBI, OENKH, J>KUPbI, YIJIEBOAbI, HYKJIEHHOBBIE KHCIOTBI, ()EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB M MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadus: MuHEpaIbl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMbIE, TOTUTUBO, PECYPCHI.

TexHomOTMS: XPUMHYECKas MPOMBINIJICHHOCTb, MCTAJLUTYPIHUs, CTPOUTCIBHBIC MaTCpUabl,
CEJIbCKOXO3SMCTBEHHOE TPOMU3BOJCTBO, IMUINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIJICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX IpernapaTos, IIPOM3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.
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3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 10 XUMHUHN HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpEIHEro ooOuero ooOpazoBaHuUs
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCHICKON TPa)KIaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPEJEICHHUIO;
HaJIM4YUE MOTHUBAUMM K  OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpaBWJIAMU W HOPMAaMM IOBEICHUS; HaJIUuue
MIPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LI€JIU U CTPOUTDH KUIHEHHbBIC
TUTaHBIL.

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XHUMHUS» OTPaxaroT cHopMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON M MPAKTHUECKOW JEATEIIFHOCTH 00YUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMYHOCTHBIC PE3yNIbTaThl OCBOCHUS MpeaMeTa «XHUMHEs» OTPAKAT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUUYECKOM JeATENbHOCTH 00yUYaloluXcs B MPOIlecce peann3aun
00pa30BaTeNbHOI 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

OCO3HaHHUA O0YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U O0S3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOIOPSIIKY;

MNpEaACTaBJICHHUA O COLNMAJIBHBIX HOpMax MW IIpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘ICCKOfI ACATCIIBHOCTH IIPpU CO3AaHUHA y‘I€6HI)IX ITPOCKTOB,
PCIICHHUN y‘Ie6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIIOJTHCHUHU XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
MIPY aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOILIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HAcCJIEIHI0 OTEUYECTBEHHOM
XHAMUH,

YBAXXCHUA K IMPOLECCY TBOPUCCTBA B obacTu TCOPHU U MNPAKTHYCCKOTO IMPUITIOKCHUA
XUMHHU, OCO3HaHWA TOIrO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAaT JJIHUTCIbHBIX H&6J’IIO]1€HPII>1,
KPOMOTIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyAda yLIéHBIX " MPAKTHUKOB;

WHTEpeca M [I03HABATEJbHBIX MOTHBOB B TMOJYYEHHH U TIOCIEAYIOUIEM AaHAIIN3€
uH(GOPMAIIUHU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CIOCOOHOCTH OICHUBATh CHUTyallUHd, CBA3aHHBIC C XHMHYCCKUMH SABJICHUSAMU, U
NPpUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYICh Ha MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapI/II_Hef/'I C HO3PIIII/II>1
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

4) popmMupoBaHUS KYJBTYPHI 310POBbSI:
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MOHUMAaHHUS IIEHHOCTECH 370pOBOTO W 0€30MMacHOro o00pa3a XKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DPU3UYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOoIeHnsT MpaBmwil 0€30macHOTrO OOpaIeHusl C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOM
’KU3HU, B TPYAOBOH AEATEIbHOCTH;

MOHWMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCIICJCTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHMs:

KOMMYHHUKATUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIIEI0BATEILCKOW JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUM MPAKTUYECKUX 3a7a4 COLHUAIbHOM
HaIPaBJIECHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYECHHUIO MPOQECCUil pa3audyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM N€SITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYaIbHON TpaeKTOpHUH OOpa3oBaHMs,
Oynymieil mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPEOHOCTEH O0IIIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHHUKY CYIIECTBOBAHMS
JKH3HH Ha 3eMIIE;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHMUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJIS PEIICHHS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUATHS JEHCTBUM, MPUHOCSIIMX BPEI OKPYKalolled MPUPOIHOM cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE YKOJIOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMs PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS], JKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATBLHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHHUA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON TIPAKTHUKHY;

MOHMMAHUSA CHENU(PUKA XUMUU KaK HayKd, OCO3HaHUs €€ ponu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKPYKArOIIEM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
penIeHr IPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPABIEHHOCTH W BAXKHON POJNIM B CO3/IaHUU HOBOUM 0a3bl MaTepHaIbHOM
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX TPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPreTHUECKOM, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
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00eCreyeHU! YCIIOBHH YCIIEIIHOr0 TPyla U SKOJIOTHYECKH KOM(DOPTHOM JKU3HU KaKIOro 4jieHa
00111eCTBA;

€CTECTBCHHO-HAYYHON TIPAaMOTHOCTHM: IIOHUMaHMsl CYIIHOCTH METONOB IIO3HAHHA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yMEHUS e7aTh 000CHOBAHHBIEC 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAaKTOB M UMEIOIIMXCS TAHHBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs Ipo0OieM
B PEAJIBbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO, HCCIIEN0BATENbCKON JEATEIILHOCTH,

TFOTOBHOCTH M CIIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUMM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMHU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiMYHbIX chepax npodeccHoHaTHHON
JIeSATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yJIbTaThl OCBOCHHS NPOTPAMMBbI MO XMMHU Ha YPOBHE CPEIHETO
o0mero oOpa3oBaHus BKIFOYAIOT:

3HAYMMBbIC JUISI (OPMHPOBAHUS MHPOBO33PEHUS OOYYAOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXMnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE IIEIIOCTHOCTh HAYYHOU KapTUHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHEprus, SIBICHUE, MPOIECC, CUCTEMa, HAYYHBIH (aKT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0OBaHNE, HAOIIOACHHIE, U3MEPCHHE, YKCIICPUMEHT U JPYTHEL);

YHHUBEpCATbHBIC yueOHbIe JIeHCTBUS (TTo3HaBaTebHBIC, KOMMYHHKATHBHBIC,
perynatuBHble), oOecmeunBatomye (opmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMATTbHOM KOMITETEHITMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOy4aloOlIUXCsl  KCMOJb30BaTh  OCBOCHHBIE  MEXKIUCUUIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE MAEWCTBUS B IIO3HABATEIHHOU U
COLIMAIbHON NPAKTHKE.

MertanpeaMeTHbIe Pe3yJIbTaThl OTPAKAIOT OBJIAJICHWE YHUBEPCATBHBIMU YUCOHBIMU
MO03HABATEIILHBIMU, KOMMYHHUKATUBHBIME U PETYJISTUBHBIMH JICHCTBUSMHU.

IMo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITENNbHO (POPMYIMpPOBaTh M aAKTyalU3UpPOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEIeNIATh IENH NeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH UX JOCTHUIKCHHUS,
COOTHOCHTB Pe3yJIbTaThl JACITSILHOCTH C TIOCTABJICHHBIMU IISIISIMH;

UCIIOJIb30BaTh TIPH OCBOCHHHM 3HAHWW TPHEMBI JIOTHUYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHbIC TPHU3HAKW TIIOHATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JUTsl OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHiA;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Yy4aeMbIMU SIBJICHUSIMU;
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CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, IEIyKTHBHbBIE, II0O aHAJIOIHH),
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PAaCCMaTPUBAEMBbIX SIBICHMSX, (HOPMYIUpPOBAThH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yecKkass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BblIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIaJI€Th OCHOBAMH METOJI0B HAyYHOI'O MIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;

BJIQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOLIECcCa, CaAMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh 000OIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIIeHUs
IPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMUHbIX METO/IOB I103HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO DPA3IMYHBIX BHUIAOB M (OPM MpencTaBIeHUS, KPUTUYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTE;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh pazIMYHbIE METOJbl NPH IOHCKE U OTOOpe
uHpopManuu, HeoOXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3aay ONpeeIEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMY IpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BAaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((pU3NUecKue M MaTeMaTU4yecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJINYECKHE CPENCTBA HATIIJHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TE€MbI B XOJ/i€ JUaJIora WU/WIH TUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATH C Hpe3eHTaI.IHeI>i PE3yJIbTaTOB [MO3HaBaTeIbHOM ACATCIIBHOCTH, IMOJYYCHHBIX
CaMOCTOATCIIBHO WJIMX COBMECTHO CO CBCPCTHUKAMU IIPU  BBINOJHCHHUU XUMHUYCCKOI'O
9KCIICPUMCHTA, HpaKTI/I‘{eCKOﬁ pa60TBI II0 MCCIEAOBAHUIO CBOMCTB HN3y4acMbIX BCHICCTB,
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peanuzanuu y4eOHOro MpoekTa, U (OpMYIHpPOBaTH BBIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MO3UIIUHI B X0/1€ 00CYKJIeHUSI 1 OOMEHa MHEHHUSAMU.

PeryasiTuBHble yHHBepPcaJbHbIE YUeOHbIE 1eiiCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISTH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpPe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IIPU BBIIOJHEHUM YY4EOHBIX M HCCIIEI0BATENIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUUYECKUX PEAKLUsX;

OCYIIECTBIISITh CAMOKOHTPOJIb JIEATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIbTATHI

[TpenMeTHBIC pe3yNbTaThl OCBOSHUS MPOTPAMMEI 10 XMMUU Ha YIIyOnEHHOM YpOBHE Ha
YPOBHE CpeaHero oOmero oOpa3oBaHMs BKIIOYAOT CHEHU(PUYESCKHE Ui y4eOHOTrOo mpeaMera
«XuMmus» HaydHbIe 3HAHMS, YMEHHUS U CHOCOOBI ACHCTBUN MO OCBOCHUIO, MHTEPIPETALNH U
peoOpa3oBaHUI0 3HAHUM, BUJbI JEATEIBHOCTH MO MOJYyYEHUIO HOBOIO 3HAHUS U MPUMEHEHUIO
3HAaHUW B PA3IUYHBIX y4YEOHBIX CUTYyallUsX, a TAaKXKe B peaJbHBIX XU3HEHHBIX CHUTYallUsX,
CBSI3aHHBIX C XuUMued. B mporpamme mno XMMHM IpeIMETHbIE pPE3yJbTaThl IPEICTABIICHBI IO
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIEC pE3ynbTaThl OCBOEHUS Kypca «OpraHnyeckast XUMHUs OTPaXKaIoT:

- c(hopMHUPOBAaHHOCTH TPEACTABICHUI: O MECTe M 3HAYEHUH OPTraHMYECKOW XUMHH B
CUCTEME €CTECTBEHHBIX HAYK U €€ POoJIM B 00ECIIEUeHUN YCTONYMBOIO Pa3BUTHsI YEJIOBEUECTBA B
peluieHun mpooJieM IKOJOTHYECKOM, IHEPreTUUECKOW M MHUIEBOW O€30MacHOCTH, B Pa3BUTHHU
MEJUIIMHBI, CO3/IaHUM HOBBIX MaTE€pPUAIOB, HOBBIX HCTOYHHKOB JHEPruu, B OOECICUECHUU
paIoHaIBHOTO MPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KYyIbTYphI
YeNOBeKa, a TaKXKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY 30pOBBIO U
IIPUPOJHON Cpene;

- BJIQJICHUE CUCTEMOW XHMMMUYECKHX 3HAHUH, KOTOpas BKIJIKOYAET: OCHOBOIIOJArarollne
MMOHATHSA — XHUMHYECKHH DJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 000704YKa aTroma, S-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXIAEHHOE COCTOSHHUS aTOMa, TMOpUIN3alus aTOMHBIX
opOuTanel, HMOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHYECKasl CBsI3b, MOJIb, MOJIIpHasi Macca, MOJIAPHBIA OOBEM, YIJIEPOJIHBIM CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKal, CTPYKTypHble (opmyssl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAaHCTBEHHas (TeoMeTpUYecKas, ONTHYecKas),
MU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPOIA- M a30TCOAEpKAIUe
OpPraHUYECKHE COCIUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCTMHEHUS; TEOPUH, 3aKOHBI (mepuomudeckuii 3akoH JI. M. MeHnmeneeBa, Teopusi CTPOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHUS] W TPEBpAIEHUS DSHEPTUH TIPH XUMHUYECKHUX PEaKIUAX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUH, MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIUE B OCHOBE IMOHHMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEaKUUid, TEPMOJUHAMUUYECKMX W KHUHETHUYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSHHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJax (MHAYKTUBHBIN U
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Me3oMepHbIi 3 dexTr, opueHTaHThl | 1 Il poxa); dakromornyeckue CBEACHHS O CBOWMCTBAX,
cocTaBe, OJy4YeHUHU 1 0€30aCHOM UCIOJb30BaHUHU BaXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUYECKON JeATeNbHOCTH YEJIOBEeKa, OOIIMX HAy4YHbIX MPUHIUNAX XHUMHYECKOTO
MIPOM3BOICTBA (HA MpUMEpPe MTPOU3BOICTBA METAHOJIA, TepepadbOTKu HEPTH);

- chopMHpOBAaHHOCT, yMEHHWIA: BBISBISITH  XapaKTEepPHbIE TPU3HAKU  TIOHATHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIONIWE IOHSTHS IMPH OMHCAHUU
COCTaBa, CTPOCHHS U CBOWCTB OPraHMYECKUX COCIUHECHUI;

- ¢(OpPMHUPOBAHHOCTD YMEHUI:

MCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTABIICHHS MOJIEKYJIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YEeCKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUN IOCPEICTBOM COCTABJICHHS  DJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS UX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUIA;

W3rOTABIIMBATh MOJICIM MOJICKYJ OPTaHMYECKHUX BEIISCTB JUIS WJUTIOCTPAIlUU  HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

- cOpMHUPOBAaHHOCTb YMEHHUH: YCTaHaBIMBAaTh MPUHAAJICKHOCTh  HU3YUYEHHBIX
OpPraHMYECKUX BEHIECTB MO KX COCTaBy U CTPOSHHUIO K OIpeAeiaEHHOMY Kiaccy/Tpymme
COeIMHEHUH, TaBaTh UM Ha3BaHUs 1o cucremarndeckoir HomeHkinarype (IUPAC) u npuBoautsb
TPUBUAJIbHBIE HA3BaHUS JUIsl OTIEIbHBIX IPEACTABUTENCH OpPraHMYECKUX BEIIECTB (STHUIIEH,
aIeTHUIICH, TOJIYOJI, TJIMIICPUH, dTHICHTIUKONb, (GeHONI, GopMallbIeTHI, alleTalbIeThI, alleToH,
MypaBbHUHAs KUCIIOTA, YKCYCHAsl KHCJIOTA, CTCAPUHOBAS, OJICHHOBAsS, MaJIbMUTHHOBAS KHCIIOTHI,
[JIMIYH, ajJaHWH, MalbTo3a, (PYKTO3a, AHWIWH, JAWBUHIII, W30MPEH, XJIOPOIPEH, CTHPOJ H
Apyrue);

- chopMHpPOBAaHHOCT, YMEHHS ONPEICISITh BHUJ XHUMHUYECKOH CBSI3M B OpPraHUYECKHX
coeMHEHUX (KOBaJCHTHAs U MOHHAS CBS3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

- c(hopMHpPOBAaHHOCTH YMEHHSI MPUMEHSTH MOJOKEHUS TEOPUU CTPOCHUS OPTraHMYECKHX
BemecTB A. M. bytnepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

- chOPMHUPOBAHHOCTh YMEHHH XapaKTEepPH30BaTh COCTaB, CTPOCHUE, (PHU3UYECKHEC U
XUMHUYECKHE CBOMCTBA THITMYHBIX MPEJACTABUTEIICH Pa3IMIHBIX KIIACCOB OPTAHUYECKUX BEIIECTB:
QIKaHOB, NHUKIIOAIKAHOB, AJIKCHOB, AJKAJMCHOB, AIKHHOB, apOMATHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AIBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, aMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, IU- U MOJIHCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETUYECKYIO0 CBA3b MEXAY HHUMH YPaBHEHHSIMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BAaHUEM CTPYKTYPHBIX (GOPMYI;

- copMHUPOBAaHHOCTH YMEHHS TOITBEPKIaTh HA KOHKPETHBIX TPUMEpPax XapakTep
3aBHCHMOCTH PEaKIIMOHHOH CITOCOOHOCTH OpPTaHWYECKHX COCAMHCHHA OT KPAaTHOCTH WM THIIA
KOBaJICHTHOH CBSI3U (O- U TT-CBSI3H), B3AMMHOTO BJIMSHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIaX;

- c(hOpMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTJIICBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MepepadoTKH M MPAaKTUYECKOEe NPUMEHEHHUE
MPOJYKTOB NIEpepaboTKu;
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- cOPMUPOBAHHOCTh BIAJACHUS CUCTEMOM 3HAHUI O €CTECTBEHHO-HAyYHBIX METOAax
MO3HAHUSI — HaONIOIEHWH, W3MEpPEHUH, MOJEIUPOBAHUH, OHKCIEPUMEHTE (peaJbHOM U
MBICJICHHOM) ¥ YMEHUS IPUMEHSATDH 3TH 3HAHMUS,

- cOpMUPOBAHHOCTb yMEHHUS TMPUMEHSATH OCHOBHBIE OMNEPALUU MBICIUTEIHLHOU
NEeSTeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alMIO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBA3EM — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKLU;

- c(hopMHUPOBAaHHOCTH YMEHUI1: BBIABISATH B3aUMOCBSA3b XUMUUECKUX 3HAHUN C MTOHATUAMHU
U TPEJCTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB sl 00jJee OCO3HaHHOTO
MOHMMAaHUS CYITHOCTH MaTepUaibHOrO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHBIC 3HAHHS I10
OpPraHUYECKON XUMHUU IJis1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBIICHUHN, UMEIOIIUX €CTECTBEHHO-
HAYYHYIO IPUPOY;

- c(OpMUPOBAHHOCTh YMEHHUH: MPOBOJIUTH PACUYETHl MO XHUMUYECKUM QopMylaM HU
YPaBHEHHUSIM XUMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacu€Thl M0 HAXOXKICHHI0O XUMHUYECKOH (hOpMYIbl BEUIECTBA 1O M3BECTHBIM MACCOBBIM JIOJISM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

- ¢(OpPMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAIU3UPOBATH U OLICHUBATH C MO3UIUN
9KOJIOTHYECKON Oe30MacHOCTH IMOCIEACTBUS OBITOBOM W IMPOU3BOJICTBEHHOW AESITENHLHOCTU
YeNOBeKa, CBSI3aHHOW C MepepaOdOTKON BEIIEeCTB, HCIIOJb30BAaTh IOJYYEHHbIE 3HAHUSA IS
NPUHITHUS TPAMOTHBIX PEIICHUN IPOOJIeM B CUTYAIUsX, CBA3aHHBIX C XUMHUEIH;

- c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITEIHHO TUIAHMPOBATH M MPOBOJAUTH XUMUYECKUI
HKCIEPUMEHT (IIOJyYEHHE U U3yUEHHE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIEC PEAKIIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJAEPKAIMX OpPraHMYeCKUX BELIECTB,
pelIeHHe »HKCIEPUMEHTAJIbHBIX 33Jad II0 pPAclO3HABAHUIO OPraHUYECKUX BEILIECTB) C
coOnrofeHeM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JJaOOpaTOpHBIM
o0opynoBanue™M, (opMyIUpOBaTh IeNIb HMCCIEIOBAHUsA, NMPEICTABIATh B pasiu4yHON (opme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBAThH UX IOCTOBEPHOCTD;

- ¢(OPMHUPOBAHHOCTb YMEHUI:

coOuro/1aTh MpaBHJIa HKOJOTHYECKU II€JIeCOO0Pa3HOTo MOBENEHHUs B OBITY U TPYJOBOMH
JESATEIIbBHOCTH B IIEJIIX COXPAaHEHUS CBOEro 37I0pOBbS, OKpYXArolled NpUpOAHON cpenbl U
JIOCTUXKEHUS €€ YCTOMYMBOrO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HAa JKUBBIE OPraHU3MbI ONpENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIci rmoka3areis [1/1K;

aHAJTM3UPOBaTh  1LI€JI€COOO0PAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIONB3a;

- c(hOpMHUPOBAHHOCTh YMEHUU: OCYIIECTBISATH II€JICHAMPABICHHBI MOMCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-HAy4dHasl JUTepaTypa, CpelacTBa
MaccoBoi HHGpopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(popmarnuio, nepepadaTeiBaTh €€ W UCIOIB30BaTh B COOTBETCTBUU C MOCTABJICHHON Y4eOHOMU
3agaden.
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11 KJTACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHsS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTD MPEICTABICHHIA: O MATEPUATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y II03HABAEMOCTH SIBJICHUH NPHUPOJIBI, O MECTE€ M 3HAYEHHM XUMHH B CUCTEME €CTECTBEHHBIX
HayK U e€ posiu B 00€CleYeHUH YCTOWYMBOTO Pa3BUTHSI, B PEHICHUU MPOOJIEM SKOJIOTHYECKOH,
OHEPreTUYECKOM W THIIEBOW OE30MacCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  HMCTOYHHMKOB  OHEpruM, B  OOECIEYEHUH  paIMOHAIHLHOTO
PUPOIONOIL30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATrArOLINE
MOHATHUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-
, p-, d-aroMHBIe OpOWMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOPUIM3ALUSL
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJeHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHUCJICHHS, XUMHYEcKas CBs3b (KOBAJIEHTHAs, HWOHHAs, MeETaJUIMYECKasi, BOJOPOAHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas PEAKLHUs, PACTBOP, SJIECKTPOJIMTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHUCJIUTEJb, BOCCTAHOBUTENb, TEIUIOBOH 3(h(PEKT XMMHUECKON peakluu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
quccouranuu, nepuoanyeckui 3akon [[.M. MenneneeBa, 3aKOH COXPAaHEHUsS MacChl BELIECTB,
3aKOH COXPAHEHMS W IMPEBpAIICHUS HEPruy IPU XUMUYECKHX PEAKLHUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XUMUH,
MHPOBO33PEHUYECKHME 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTH
XUMHYECKHUX SIBIICHUM; COBPEMEHHBIC IIPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHAX; IIPEIACTaBICHUS O MEXaHU3Max
XUMHYECKMX PpEaklui, TEPMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O XMMHYECKOM paBHOBECHUH, pPAacTBOpax M  JUCHEPCHBIX  CHCTEMAX;
(dakTosOrMYecKrue CBEJEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U OE30MacCHOM HCIOJIb30BaHUU
BAXHEHMIINX HEOPraHWYECKUX BEIIECTB B OBITY M NPAKTUYECKOM J1EATEIbHOCTH YEJIOBEKa,
OOIIMX HayYHBIX MPUHLUIIAX XUMHUYECKOT0 ITPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTepHbIEe IPU3HAKK MOHATHH, yCTaHABIUBATb
UX B3aUMOCBA3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME NMOHATHS NPU ONHMCAHWM HEOPTaHWYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHsI HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIS COCTABJICHHS
dopMyn BemeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHasibHbIe Ha3BaHMsI OT/ICIBHBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIGHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COEAMHEHMSIX, BHJ XUMUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAsA, METaJINYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAIITMYECKOH PeIIETKH KOHKPETHOTO BEIIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCUMOCTb CBOICTB BEIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOW peImEéTKH, OOMEHHBIM U JJOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OPMHPOBAHHOCTh YMEHHH: KJIACCU(PULIUPOBATh: HEOPraHMYECKHE BEIECTBA IO HX
COCTaBY, XMMHMUYECKHUE PEaKLMU IO PA3IUYHBIM NPU3HAKAM (YUCIY U COCTaBy pearupyromux
BEIIECTB, TEIUIOBOMY J3(QQEKTy peakluy, H3MEHEHHUIO CTENeHEell OKHUCIIEHUS JJIEMEHTOB,
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00paTUMOCTH, y4YacTHIO KaTaju3aTopa W JPYrue); CaMOCTOATEIbHO BBHIOMPATh OCHOBAHHUS W
KpUTEpUU 1JIs KJIacCU(PUKALUY U3Y4aeMbIX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpPBIBATh CMBICH Mepuogudeckoro 3akona JI. U.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMUYECKUX JJIEMEHTOB IIepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenpeneeBa, UCIONb3Ys MOHATHUS «IHEPIETUUYECKUE YPOBHUY», «IHEPIETUUYECKUE MOJYPOBHUY,
«S-, p-, d-atoMHBIe OpOUTAIM», «OCHOBHOE U BO30YXKIEHHOE HSHEPreTHUECKHE COCTOSIHUS
aToMa»; OODBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHMHUYECKHX JJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoguueckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS MX HJIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHUMW: XapaKTepu30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEX/1y HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKuuii;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MOCPECTBOM COCTaBJICHHSI AJIEKTPOHHOTO OanaHca 3TUX PEeakluil; peakiuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS WX IOJHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
THIIPOJIN3a; PEAaKIUi KOMIUIEKCOOOpa3oBaHUS (Ha IMpHMEpPE THIPOKCOKOMIUIEKCOB LHWHKA H
ATIOMHUHHS);

c(OpPMUPOBAHHOCTh yMEHUS OOBSCHITh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakuui ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp HW3MEHEHMS CKOPOCTH
XUMHYECKON PEaKIMK B 3aBUCHMOCTH OT Pa3iIMYHBIX (PAKTOPOB, a TAKXKE XAPAKTEP CMEICHHS
XUMHUYECKOT'O PAaBHOBECHUSI 1101 BIUSHUEM BHEIIHUX Bo3nencTuil (mpuniui Jle llatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMHUUECKUE PEAKIINH, JICKAIINEe B OCHOBE
IOPOMBIIIJICHHOTO MOJYyYeHHUs CEepHOM KHCJIOThl, aMMHaka, OOIluMe Hay4yHble MPUHLUIIBI
XUMHYECKMX MPOU3BOJCTB; II€JIECOO00Pa3HOCTh NPUMEHEHUSI HEOPraHWYECKUX BEILEeCTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-TI0JIb32;

c(OPMHPOBAHHOCTb BJIA/ICHUS] CUCTEMON 3HaHUI O METOJaxX HAyYHOT'O MO3HAHUS SBJICHUMN
OpUpoABl  — HaONIOJCHHE, W3MEpPEHHE, MOJCIMPOBAHUE, HKCIEPUMEHT (peajbHblli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsS] NPUMEHSATb 3TU 3HAHUS IPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SIBICHUH,
MUMEIOLINX MECTO B IPUPOJIE, IPAKTUUECKOM IEATEIBHOCTH YEI0BEKA U B TIOBCEHEBHOM )KU3HU;

c(OPMHPOBAHHOCTb YMEHHMSI BBISBIIATH B3aUMOCBSI3b XMMUYECKHX 3HAHUH C MOHATUAMHU U
NPEJCTAaBICHUSIMU  PYTMX €CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0ojiee OCO3HAHHOTO
MOHMMAaHUS MaTEPUAJIBLHOTO €JUHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHUS POBOJUTH PAcUYEThI: C UCIIOJIb30BAaHUEM MOHATUH «MaccoBast
JIOJIs1 BELIIECTBA B PACTBOPE» M «MOJIApHAsi KOHIIEHTPALKs»; MAcChl BEeIeCTBa WM 00bEMa Taza
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BbEMY OHOIO M3 YUYAaCTBYIOIIMX B PEAKINU
BEIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3Ha4eHUsI BOJIOPOAHOIO MOKa3aTeNs PaCTBOPOB KUCIOT
U IIeNoYeil ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IIPOAYKTA PEAKLMH, €CJIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpA C ONPEAECIEHHOMN
MaccoBOM J10Jiel pacTBOPEHHOTO BeLIeCTBAa WJIM JaHO B HM30BITKE (MMEET MpPHUMECH); J10JIU
BBIXO/1a MPOJYKTa peakuu; 0ObEMHBIX OTHOLLIEHUI ra30B;
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c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIBHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCIIEPUMEHT (MPOBEICHNE peakluii HOHHOTO 00OMeHa, TOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BEIIECTB C IOMOUIbIO UHIMKATOPOB,
U3yYeHHE BIHUSHHUS pPa3IMYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM peakiiH, pelIeHue
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemMaMm «Mertamibsl» u «HeMeramisl») ¢ coOa0AeHHEeM MpaBuil
Oe3omacHOTO OOpalleHusi ¢ BEIIeCTBAaMU M JabOpaTOpHBIM 00OpyAoBaHUEM, (OPMYIHPOBATH
[eNlb  HMCCIENOBAaHUsA, TMPEACTABIATh B pPa3IUYHONM (QopMe pe3yabTaThl OSKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUMN: COOIIOAATh MpaBuia MOJIb30BAHHUS XUMUYECKON MOCYION U
nabopaTtopHbIM 000pyAOBaHUEM, OOpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUSMU
[0 BBINOJHEHUIO JAa0OpPAaTOPHBIX XHMHYECKHX OIBITOB, AKOJOTHUYECKH IIeIeco00pa3HOro
NOBEJCHUS B OBITY M TPYIAOBOH JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3710POBBS,
OKpYXarollel MPUPOAHON Cpelapl W JOCTHXKEHHUS €€ YCTOMYMBOrO pa3BUTHSA, OCO3HABATH
OMACHOCTh TOKCHYECKOTO ACMCTBUSI HA >KMBBIE OPraHU3Mbl OMPEICNIEHHBIX HEOPraHHMYECKUX
BEILIECTB, TOHMMAas cMbIca nokazarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYLIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOM
uH(pOpMallMKM B Pa3IMYHBIX HCTOYHUKAX (HayyHas W y4dyeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmanuu, WHTEepHET U [Apyrue), KPUTHUYECKH aHATM3UPOBATH XHUMHUYECKYIO
uH(popMalLnio, rnepepadaTbiBaTh €€ U HUCII0JIb30BATh B COOTBETCTBUM C IMOCTaBICHHON yueOHOMI
3a/1a4en.
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4. TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmyecTBO yacos
Ne ni/m HaumeHoBaHMe pa3esioB U TeM NPOTrPAMMbI DyeKkTpoHHBIE (HH(pPOBLIE)
Bcero Kontpoabnubie IIpakTuyeckue
o0pa3oBaTeJibHBIE Pecypchl
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX coearuHeHu A. M 8 bubmorexa HOK
' P P A T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pa3znea 2. YrieBoaopoabl
51 [IpenenbHbIe yIII€BOAOPOABI — AJIKAHBI, 5 bubnnorexa [HOK
' LHUKJIOAIKAHBI https://m.eds00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHIECKHE YIIICBOIOPOEI (apCHED) https://m.eds00.ru/d69df650
54 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 4 bubnunoreka [JOK
' UX nepepadboTKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.eds00.ru/d69df650
Hroro no pazneny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
bu6mmorexa [IOK
3.1 . @ 1
Criuprei. Geton 11 https://m.eds00.ru/d69df650
3.9 KapOonunbHbIE COeAMHEHUS: aTbICTHIBI 1 1 bubnnorexka [HOK
' keToHbl. KapOoHoBbIe KucaoThl. ClIoKHBIC 21 https://m.edso00.ru/d69df650
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s¢upsl. XKupsl

33 Yraceone ) ngs?;;?:;zggﬁegdf%o
Hroro no pazneny 41
Pa3nes 4. A3oTcoaepikaniue oprannyeckue coeJUHeHHUs

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 12 E;ISSH;I;T:;ELCL)I?U/IE 6947650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHUS

5.1 BBICOKOMOJIEKYIIAPHBIE COCIMHEHUS 6 BH6J_IHOTeKa LOK

https://m.eds00.ru/d69df650

Htoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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11 KIIACC

e KosaunuyecTBo 4acoB JIeKTPOHHbIE
B HaumenoBanue pa3aesio e orpa upposbie
n/n HMEHOBAIHE PAIICION H TEM HPOTpaMMeb! Bcero KOﬁHTpOJILHLIe HpﬁaKTH‘lCCKI/Ie glg p?::? oBAT e.?Ibel e
padoThI padoThbI pecypesl
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Crpoenue atoma. [lepuoandeckuit 3aKoH u
11 Ilepuoauueckas cucteMa XUMHUYECKUX 9 bubmorera [JOK
' pHoL https://m.edsoo.ru/2dd57f24
anemenToB /I. 1. Menaeneera
bubmuoreka [JOK
1.2 Crtpoenue BemecTBa. MHOrooOpasue BEIEeCTB 11 1 httos://m.edsoo.ru/2dd57£24
bubmuorexa [JOK
1. X 1 1
3 VIMITICCIHE peaititin o 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmorexa [IOK
2.1 H 1 1
CMETALIBL 3 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [IOK
22 Merazmet 23 1 2 https://m.edso00.ru/2dd57f24
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
b K
3.1 MeToibl TO3HAHUS B XUMUH. XUMUS U KU3Hb 9 hgggﬁ;f;igﬁ 12dd57f24
Hroro 1o pasuery 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 4 8
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5. HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KoymuecTso yacon JlaTa DJIeKTPOHHBIE
Tema ypoka
n/n Becero  Konrpoabnbie IIpakruueckme u3ydenus: Iludposbie
padoThI padoThI o0pa3oBaTesbHbIE PecypChl
IIpeamer u 3HaYeHUE OPraHUYECKON bubmmoreka [JOK
1 XUMHH, IIPEJICTABICHHUE O 1 https://m.edso00.ru/3686e6f5
MHOT000pa3uH OPraHnIeCKUX
COCTUHEHUN
DNEKTPOHHOE CTPOEHUE aTOMa Bu6mmoreka [TOK
yriiepojia (OCHOBHOE U https://m.edsoo.ru/Oce6fd4c
2 BO30YKIEHHOE COCTOSTHUS). 1
BasieHTHBIE BO3MOXHOCTH aTOMa
yriepoja
XHUMHUUYECKas CBA3b B OPraHUYECKUX bubmmorexa LJOK
3 coeuHEeHMsIX. MeXxaHn3Mbl 1 https://m.edso0.ru/8d39f5c8
00pa3oBaHMsI KOBAJIEHTHOM CBSI3H,
CIIO0COOBI pa3phiBa CBsI3El
4 Teopus cTpoeHUs OpraHU4YECKUX 1 bubmumoteka [JOK
coeaunenuit A. M. bytieposa https://m.eds00.ru/9e595ch8
Bunsl nzoMepuu: CTpyKkTypHas, bubmmoreka LJOK
5 NPOCTPAHCTBEHHAS. DJIEKTPOHHEIE 1 https://m.edso00.ru/b0e61661
3¢ dEeKTH B MOJIEKYIax
OPraHNYeCKUX COCTUHEHUHN
[IpencraBnenue o kiaccuuKauy 1 bubnnorexa [JOK
6 CHCTeMaTHYeCKasi HOMEHKIATypa 1 https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIIECTB
7 Knaccudukanus peakuuii B 1 bubimoreka I[IOK
OpPraHUYECKON XUMUU https://m.edsoo.ru/ba5706aa
8 CucreMaru3anus 1 0000IIeHIE 1 bubmauroreka [JOK
3HAHUU IO TeME https://m.edsoo.ru/87a37cab
9 AJIKaHBI: TOMOJIOTHUECKHUH psiJI, 1 Bubmnoreka ITOK
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obmas popmysia, HOMEHKIATypa U
H30MEpHsl, SIICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

https://m.edso0.ru/25a14636

10 du3nUecKne U XUMHUUECKHUE bub6nmoreka IJOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajikaHoB B IPUPO/IE. Bubmmoreka [IOK

11 Crioco6bI MONTyYCHHS ¥ IPUMCHCHHE https://m.edsoo.ru/259b0ash
aJKaHOB
Huknoankansl: o0miast popmyna, bubmmoreka [JOK
HOMEHKJIATypa ¥ U30MEpHs, https://m.edso0.ru/156730d2

12 0COOEHHOCTH CTPOEHUS U
XAMHYECKHX CBOHUCTB, CIIOCOOBI
MOJIyYEHUS] U IPUMEHEHUE
Pemenue pacu€tHbix 3a/1a4 Ha bubmuoreka LIOK
OIpe/IeIIEHUE MOJICKYIIIPHOM https://m.edsoo.ru/bf84d8eb
(hOpMyIIbl OPraHUYEeCcKOTO BEIECTBA

13 10 MaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJISIIUX B €r0 COCTaB.

CucreMmaru3anus 1 0000IIeHIE

3HAHUH 10 TEME

AJIKEHBI: TOMOJIOTUYECKUH P, bubmoteka [IOK

obmast GopmyIta, HOMEHKIIATYPA, https://m.edsoo.ru/273b0ale

14 3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue Monekyn. CTpyKTypHas u
[AC-TPAHC-U30MEPHS AIIKEHOB
DOu3nIecKrue 1 XUMUYECKHUE bubmmnoreka [IOK

15 cBolicTBa ankeHoB. [IpaBuio https://m.eds00.ru/21069ccd
MapkoBHHKOBa

16 CriocoObl MosTydeHus: ¥ IpUuMEHEeHUe bubmuoreka [JOK
AJIKEHOB https://m.eds00.ru/665dc058

17 IIpakTuyeckas pabora Ne 1 o Teme bubmmoreka [JOK

"[lonyyenue >TUICHA U U3yYEHUE

https://m.edso0.ru/0941eed8
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€ro cBOHCTB"

Pemenne paC‘IéTHBIX 3aJa4d Ha

bubmuoreka LIOK

18 OIpeICIICHUE MOJICKYJIIPHOM https://m.edsoo.ru/e9ea9921
(bopMyIIbl OPraHuYecKOro BEleCTBa
AJIKaJIMEHbI: CONPSKEHHBIE, Bubmmoreka [IOK
19 M30JIMPOBAHHbIC, KyMYJIHPOBAHHBIE. https://m.edso0.ru/04298c0a
Oco0eHHOCTH AIEKTPOHHOTO
CTPOEHHUS
20 XUMUYECKHE CBOMCTBA Bubmnoreka ITOK
COMPSKEHHBIX TUCHOB https://m.edso0.ru/e561253d
21 CriocoObl 1osTyyeHHs U IPUMEHEHUE bubmuoreka LJOK
aJIKaJIuE€HOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTHYECKHUH P, bubnunorexa [JOK
obmrast popmysa, HOMEHKIATYPA, https://m.edsoo.ru/68b6ccdc
22 3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYJ, (pu3ndeckue
CBOMCTBA
. bubmuorexa LIOK
23 X
HMITHCCKHE CBOHCTBA aITKHIHOB https://m.eds00.ru/23493a93
24 KauecTBenHsbie peakinu Ha bubmuorexa LIOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7blc48da
o5 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubmmorexa [JOK
AJIKUHOB https://m.edsoo.ru/a6f9alea
26 Pemenne 3amau: pacu€rsl 1o bubmmoreka [JOK
YPaBHEHUIO XUMHYECKOU PEaKIIUH https://m.edsoo.ru/5db8e526
97 Cuctemaru3zanus u o0o0IIeHne
3HAHUM 1O TEME
ApEHBI: TOMOJIOTHYECKUH Psi, bubmuoreka [JOK
oOrmrast popmyrna, HOMEHKIATYpa. https://m.edsoo.ru/a92a7094
28 DNEeKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI OEH301a U
TOJIyoJ1a, UX (U3NYECKUE CBOWCTBA
29 XHWMHYECKHE CBOMCTBA apEHOB: bubmmoreka [JOK
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pE€aKuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4d

30

XUMHUYECKUE CBOMCTBA aPEHOB:
peaKIy NPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmuoreka LIOK
https://m.edsoo.ru/a44alae4

31

32

33

Oco0eHHOCTH XUMHYECKUX CBOWCTB
CTHpOJIa

Pemenne pacu€THbIX 3a1a4 HA
orpezieNieHue MOJIEKYIIpHOU
(OpMYIIBI OPraHUIECKOTO BEIIECTBA
CriocoObl 1oJTyueHus: ¥ IPUMEHEHUE
apeHoB

bubmmoteka LIOK
https://m.edsoo.ru/d5018a54

bu6nmoreka IJOK
https://m.edsoo.ru/53461a2c

bu6nmoreka IJOK
https://m.edsoo.ru/6f717d09

34

35

['eneTnyeckas CBSI3b MEXKIY
Pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

Pacuétel o ypaBHeHUAM
XUMHUYECKUX PEaKIUH.
Cucrematusanusa 1 0000IIeHne
3HAHUH T10 TeMe

36

37

IIpuponnsiit ra3. [lomytHele
He(TsHbIE ra3bl

KameHnHbIi1 yroape 1 IpoIyKThl €To
nepepadoTKu

bubmmorexa [IOK
https://m.eds00.ru/69b3398b

38

Hed1b 1 cniocoOsI e€ nepepaboTKH.
[IpuMeHeHne npoayKTOB
nepepadoTku HepTH

bubmuorexa LIOK
https://m.edsoo0.ru/21f9de78

39

40

I'enernueckas CBSA3b MEXKAY
Pa3IMYHBIMU Kj1aCCaMU
YTJIEBOJOPOIOB
l"anorenonpoun3BoiHbIE
YIJIEBOAOPOIOB: DIEKTPOHHOE
CTPOEHUE; peaKIK 3aMeIIEeHUs
rajoreHa

butmoreka [IOK
https://m.edso0.ru/82b4d759

41

JeiicTBue menoyei Ha

31



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

raJIOTCHIIPOU3BOIHBIC.
BzaumopeiicTBue
JATAJIOTeHAJIKaHOB C MAarHUEM U
LIUHKOM

Cucremaruzanus u 00001IeHue

bub6nmoreka IJOK

42 3HAHUU N0 pa3aeny https://m.edsoo.ru/20e89f22
"VYrneBomopoasr"

43 KonTponbras pabota mo Teme Bu6moreka [IOK
"YraeBogopo b https://m.edsoo.ru/95c¢9e298
IIpenenvHBIE OTHOATOMHBIE Bubnunoreka [IOK
CIIMPTBI: TOMOJIOIMYECKHUH PSILL, https://m.edso0.ru/df04c5cd

44 oOmrast popmyna, CTpoeHue
MOJIEKYJ1, U30MEpHsl, HOMEHKJIATypa,
kinaccudukanys, puznyeckue
CBOMCTBA

45 XHWMHMYECKUE CBOMCTBA IIPEAEIBHBIX bubmmorexa LJOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe

16 CriocoObl MosTyueHus: ¥ IpUMEHEHUe bubmmorexa [JOK
OJTHOATOMHBIX CITUPTOB https://m.edso00.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIATYpa U But6mmoreka [TOK

47 U30MepHsi, 0COOEHHOCTH https://m.eds00.ru/c2c788b2
($U3MYECKUX U XMMUYECKUX CBOMCTB
MHOroaroMHsbI€ CIIUPTHI: bubmmoreka LJOK

48 ATUJICHTIIUKOJb U TIUIEPUH, UX https://m.edsoo.ru/ee4d84aa
¢buznyeckue 1 XUMHUYECKUE
CBOMCTBA

49 CriocoObl MosTydeHus: ¥ IpUuMEHEeHUe bubnuoreka [JOK
MHOI'0OaTOMHBIX CIIMPTOB https://m.edsoo.ru/d12e567d
DeHOII: CTPOCHUE MOJIEKYIIBL, bubimoreka I[IOK

50 (du3nYecKrue CBOMCTBA. https://m.edsoo.ru/2ce726f8
TokcuuHocTh (heHoNa

51 XuMHu4deckue cBoicTBa (heHoma buGmmorexa LHOK

https://m.edso0.ru/037ca5f9
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57 CriocoOsl MoTydeHus: ¥ IpUMEHEHUE Bubmmoreka [IOK
dbenona https://m.edsoo.ru/c77ddf4c
[TpakTuaeckast padborta No 2. Bu6moreka [IOK

53 Pelienne SKCIepUMEHTAIBHBIX https://m.edsoo.ru/fd0ced09
3agad 1o Teme "CrupTsl 1 heHobr"

54 CucreMaru3zanus u 00001IeHE bubmmnoreka [JOK
3HAHWI 110 TEME https://m.edsoo.ru/1810ch9b
AJIbJIETU/IBI U KETOHBI: JIEKTPOHHOE Bubmmoreka [TOK
CTpOCHHE KapOOHUIILHOW TPYIIITHI; https://m.edsoo.ru/b139beaa

55 TOMOJIOTHYECKHE PSIbI, 001Iast
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

56 ATbIEruIpl ¥ KETOHBI: (PU3HUCCKUE Bubmmoreka [OK
CBOWCTBA; PEaKIIUU TPUCOCTUHCHUS https://m.edsoo.ru/c887425c
Peaknum okucieHus u Bubnunoreka [IOK

57 Ka4eCTBEHHBIE PEAKIIUH aJIbJIETHIOB https://m.edsoo.ru/a393baa9
1 KETOHOB

58 CriocoOsl MoNTyueHus albJICTHIOB U bubmuorexa LIOK
KETOHOB https://m.edsoo.ru/520d1c51
OAHOOCHOBHBIE NpEIETbHBIE bubmmorexa [JOK

59 KapOOHOBBIE KUCIIOThI, 0COOCHHOCTH https://m.edsoo.ru/fecOb113
CTPOCHUS UX MOJIEKYJT
N3omepust 1 HOMEHKIAaTypa bubnanoreka LJOK

60 KapOOHOBBIX KHCIIOT, UX https://m.eds00.ru/700cc87b
(bu3MvecKue CBONCTBA

61 XHWMHYECKUE CBOMCTBA IIPENEIBHBIX bubnunoreka [JOK
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT https://m.edsoo.ru/40e6e0e9
Oco6eHHOCTH CBOMCTB MypaBbUHON bubmmoreka [JOK

62 KHUCJIOTBI. MHOTOOOpasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KUCIIOT
OcoOeHHOCTH CBOMCTB: bubauroreka [JOK

63 HepeIeIbHbIX U apOMaTHYECKUX https://m.eds00.ru/83a08773

KapOOHOBBIX, JUKAPOOHOBHIX,
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TUIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTenu BbICIINUX
KapOOHOBBIX KHUCJIOT

64 [TonsiTue 0 MPOU3BOIHBIX buomuoteka LIOK
KapOOHOBBIX KHUCJIOT https://m.eds00.ru/0d162d9d

65 CriocoObl osTy4eHHs U IPUMEHEHNE bubmmoreka [IOK
KapOOHOBBIX KHUCJIOT https://m.edso00.ru/7c065c9d
CnoxxHbIe 3(DUPBI: TOMOJIOTMYECKUIT bubnuorexa [JOK

66 psij, obmas popmysia, H30MepHs U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 duznyeckue 1 XUMHUECKHE bubmuoreka LIOK
CBOIiCcTBa 3(hUpPOB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbix 3a1a4: 110

68 YPAaBHEHUIO XUMHYECKOU peakuuy,

Ha ONpeIeTICHUE MOJIEKYJIIPHOI
(hopMyITBI OPraHMYECKOTO BEIIECTBA
[IpakTnueckas padora Ne 3. bubmmorexa [JOK

69 Pernrenue skcriepuMeHTaTBHBIX https://m.eds00.ru/486671fb
3aja4 rno reme "KapOoHoBbIE
Kuca0Thl. CinoxxHble 3¢ups”

70 XKupsr: crpoenue, pusndeckue u bubmmoreka LJOK
XHMHYECKUE CBOMCTBA (THIPOJIN3) https://m.eds00.ru/a19c5b98
Oco0eHHOCTH CBOMCTB KUPOB, bubmmorexa [JOK

71 coJiepKalinxX OCTaTKU https://m.edso00.ru/b0331922
HETPEAENbHBIX )KUPHBIX KUCIIOT.
2Kupsl B mpupoze
Mb11a KaK COJIM BBICHINX bu6nmoreka IJOK
KapOOHOBBIX KHCIIOT, X MOFOIIEE https://m.edso0.ru/3c566565

72 nerictsue. [lonstue o
CUHTETUYECKHUX MOIOIIUX CPEACTBAX
(CMCO)

73 I'enernueckas cBs3b yIi€eBOAOPOAOB butmmoreka [IOK

U KACJIOPOJICOAEPKALINX

https://m.eds00.ru/56790c96
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OpPraHn4Y€CKuUX BEIIECCTB

Pacuérbl o ypaBHEHUAM

74 .
XUMHUYECKUX PEaKIUui

75 CucreMaru3anus u 00001IeHE bubmmnoreka [JOK
3HaHUH MO TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapakTepruCTHUKa YTIIJICBOIOB Bubmmoreka [IOK

76 1 KJ1acCU(HUKAIHS YTIICBOIOB https://m.edso0o.ru/7a9693al
(MOHO-, TU- ¥ TIOJIMCAXaPHUIbI)

77 Momnocaxapusl: pU3NYECKHE Bubmmoreka [IOK
CBOWCTBA U HAXO0XKJCHHUE B IIPUPOJE https://m.edsoo.ru/b4bdda2d

78 IIpuMeneHune TIHOKO3bI, €€ 3HaUEHUE bubmuoreka LIOK
B JKM3HECATEIbHOCTH OpraHu3Ma https://m.edso0.ru/5e61122d
Jucaxapupl: caxapo3a, MajabTo3a U bu6nunoreka IJOK

79 nakto3a. HaxoxieHue B ipupoie u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCAXapUIOB
[Tonucaxapuapl: cTpoeHue Bub6imoreka [IOK

80 MaKpOMOJIEKYJI, pU3NIECKHE U https://m.eds00.ru/72a04508
XUMUYECKHUE CBOWCTBA, MPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX bubmumoteka [JOK
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacueTHbIxX 3a1a4 Ha bubmuorexa LIOK

82 oTpe/IelICHUE 10U BbIXOAa https://m.edsoo.ru/7fde47ef
MPOYKTa PEaKIMK OT TEOPETUUYECKU
BO3MO>KHOTO

83 CucreMaru3anus 1 0000IIeHIE bubmauroreka [JOK
3HaHUM 110 pa3aely https://m.eds00.ru/08d4364c
Kontponbras paboTa mo teme bubnuoreka [JOK

84 "Kucnopoaconepxkaine https://m.edsoo.ru/42c6678e
OpraHN4YeCKHUE COCTUHEHUS"
AMUHBI: KiaccuuKalus, CTpOeHHe bubnuoreka [JOK

85 MoJIeKyI1, o0mras ¢popmyia, https://m.edsoo.ru/efa7e6ca

M30Mepusl, HOMEHKJIATypa u
¢du3nveckue CBOUCTBA
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XUMHYECKHAE CBOMCTBA

bubmuoreka LIOK

86 anmn(aTUIecKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTPOCHUE aHWJIMHA, Bubmnoreka ITOK

87 0COOEHHOCTH XMMHYECKUX CBOMCTB https://m.edso00.ru/39cd21f1
aHWJIMHA

88 CriocoObl osTy4eHHs U IPUMEHEHNE bubmmoreka [IOK
anrpaTHIECKUX aMUHOB https://m.edso0.ru/eal38763
AMMHOKHUCIIOTBI: HOMEHKJIATypa 1 bubnuoreka LJOK

89 u3oMepust, pU3NYECKUE CBONCTBRA. https://m.eds00.ru/d1773e80
OTtaenbHBIC IPEACTABUTENH Ol
AMHUHOKHUCIIOT
XUMUYECKHE CBOMCTBA Bubmnoreka ITOK

90 AMMHOKHCJIOT, X OMOJIOTHYECKOE https://m.eds00.ru/77df705a
3HaYeHHE aMUHOKHUCIOT. CUHTE3 U
TUAPOJIU3 TIENTUHIOB

91 benku kak npupoaHbIE TOJIMMEpHI; bubnanoreka LJOK
CTPYKTYpbI O€JIKOB https://m.eds00.ru/429e9899

. bubmuorexa LIOK

92 XHWMHYECKUE CBOMCTBA OCIIKOB https://m.edsoo.ru/6237306d
A3oTtcoaepixaiiue bubmmoreka [JOK

93 reTEPOLMKIMYECKUE COETUHEHMS. https://m.eds00.ru/521d1431
HyxknenHoBbIe KUCIIOTHI: COCTaB,
CTpPOEHHUE U OMOJIOTHYECKasi pojih
[TpakTrueckas padota Ne 4. Bbubimoreka ITOK

94 Perienue skcriepuMeHTaTbHBIX https://m.edsoo.ru/8e3c02d1
3a7a4 1no teme "A30TcoaepKalime
OpraHu4ecKue coeAuHeHus"
[TpakTuueckast paborta Ne 5. bubmmnorexa LIOK

95 Perienue skcriepuMeHTaTbHBIX https://m.edsoo.ru/bde3fdf6
3ajad4 1o teme "Pacrmo3naBanne
OpraHUYEeCKUX COeTMHEHUM"

96 KonrponsHas pabora o teme bubmnorexa [JOK

"A30TcoAepKale OpraHn4ecKue

https://m.edsoo.ru/ce561bc?
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coenuHeHus"

OcHOBHBIE IOHATHSA XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN

bubmuoreka LIOK
https://m.edsoo.ru/7aa63ebd

97 1 METOJBI UX CUHTE3a — 1
MoJIMMEpU3aus U
MTOJINKOHICHCALIUS

98 IInactmaccel. YTtunuzanus u 1 bubmmoreka ITOK
nepepadoTKa MIacTHKa https://m.eds00.ru/82242e0f

99 DnacToMepbl: HaTypaJlbHbII 1 buGmnorexa [JOK
CHHTETHYECKUE KaydyKu. Pe3uHa https://m.edso0.ru/246103ec
Boiokna: HarypanbHble, bubmuoreka LJOK

100 UCKYCCTBEHHBIE, CHHTETUYECKHE. 1 https://m.eds00.ru/5963a601
[TonumMeps! cienuanTbHOTO
Ha3HA4YCHUS
[IpakTuueckas padorta Ne 6. bubnunorexa [JOK

101 Pemenue skcriepuMeHTATEHBIX 1 https://m.edsoo.ru/3aebd77a
3a1a4 o Teme "Pacno3HaBaHue
1acTMacc ¥ BOJIOKOH"
O06o001meHre U CHCTEMaTH3aIIHs bubaroreka [JOK

102 U3Y4YEHHOI0 MaTepuaa 1o TeMe 1 https://m.edsoo.ru/6a22ble8
"BbicokoMoOneKynsipHbIe
COe/IMHEeHUS "

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME

37



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KIIACC

Ne KoauuecTBo yacoB HaTa
Tema ypoka DJieKTpoHHBIEe U (pPOBHIE
n/n Bcero KouTpoabHbie IIpakTH4yeckue H3y4YCHUHA
o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 Atom. CocTaB aTOMHBIX sIIEp. 1 bubnunoreka [JOK
Xumuueckui aneMeHT. M30Tonsl https://m.edsoo.ru/59c112ee
2 CTpoeHHe IEKTPOHHBIX 000I0YCK 1 Bu6mmoreka [IOK
aTOMOB, KBaHTOBEIC UM CJIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus XuMHUIECKUX 3JIEMEHTOB 1 bubamnoreka [HOK
(s-, p-, d-, f-omemenTHI) https://m.eds00.ru/61294af9
4 Pacnipenenenue 31€KTPOHOB 1O 1 Bu6mmoreka [IOK
ATOMHBIM OpOUTAIISIM https://m.edsoo.ru/f5f750fe
DNIEeKTPOHHBIE KOH(PUTYpaAIlUd aTOMOB
5 BHGMGETOB B OCHOSI){ON}I’I:/I 1131036 €HHOM 1 buomiorexa LIOK
YA https://m.eds00.ru/8149e846
COCTOSTHUH
6 DIIEeKTPOHHBIE KOH(PUTYpPAIIUA HOHOB. 1 bubmmnorexa [JOK
DIIEKTPOOTPULIATETBHOCTh https://m.edso0.ru/a0764b24
Ileproauueckuii 3aK0H U
7 [Iepnoanueckas cucteMa XUMHUYECKHAX 1 bubnuoreka IIOK
sneMeHToB [l. 1. Menaeneera, CBSI3b C https://m.edso0.ru/16957c01
COBPEMEHHOM TEOPHUEN CTPOCHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmuoreka LJOK
VMU IIPOCTBIX U CIOKHBIX BEILECTB I10 https://m.edso0o.ru/f8468927
rpynmnam u rnepuojam
9 Cucrtemaru3zanusi 1 0000IICHUE 3HAHUIA 1 bubnmnoreka [HOK
10 TEME https://m.edso00.ru/8fad2942
Buapl xumuueckoii cBa3u. MexaHnu3Mbl
10 00pa3zoBaHus KOBAJICHTHOM CBSI3H. 1 bubnuoreka [JOK

Bonoponnas cBsizb. MexMoneKkyspHbie
B3aUMOJICUCTBUA

https://m.edsoo.ru/5a8072af

38



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01
https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af

BanieHTHOCTE U BaJIEeHTHEBIE
BO3MOKHOCTHA aToMOB. CBS3b

bubmmoreka [JOK

11 o
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM
[IpencraBieHuss 0 KOMIUIEKCHBIX bubanoreka [JOK
12 :
COCJIMHEHMSIX: COCTAaB M HOMEHKJIATypa https://m.edsoo.ru/8c66bl12a
BemectBa MOJEKYISIPHOTO U
13 HEMOJIEKYJIIPHOTO CTpOeHMs. THIIbI bubanoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEIIECTB
ITonsiTHE O AUCIIEPCHBIX CUCTEMAX.
14 Ipe CTaBJ'IeIlHI/Ie OpKOJ'IJ'IOI/I HBIX bubmorexa LIOK
pel A https://m.edsoo.ru/da2c70e4
pacTBopax
Hctunnble pacTBOPHI: HACKIIICHHBIE U
15 HEHAaChI erHBIe I:1(:TB0 HMI§CTL bubmorexa LIOK
1 > P |y . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruaparst
16 CniocoObI BeIpaKEHUS! KOHIICHTPAIIUT bubmmoreka [JOK
pacTBOpOB https://m.eds00.ru/328e653a
Pemenue 3agau ¢ ucnosib30BaHUEM
17 MOHATUI "MJE::CCOBa}I 0JIsl pACTBOPEHHOTO brbamorexa LIOK
- O P p " https://m.edsoo.ru/785e0ab4
BemecTBa", "MoJIsIpHas KOHIIEHTpAIUs
18 Knaccudukamus 1 HoMeHKIaTypa bubmmnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3zanusi 1 0000IICHUE 3HAHUIA bubnmnoreka [HOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no remam
"Crpoenue atoMa. [lepnoanuecknit
3aKkoH ¥ [lepnoguueckas cucrema bubmuorexa [JOK
20 ;
XAMHUYECKHX 31eMeHToB /1. 1. https://m.edsoo.ru/70a60aa4
Menneneena", "CtpoeHue BeliecTna.
Mmuoroo6pasue BeriecTs"
21 Knaccudukanmst XaMUIecKuX peakiuii B bubnunorexa [JOK

HEOPraHWYECKOU U OpraHu4eCcKOn

https://m.edso0.ru/6335cdd2
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XUMHU. 3aKOH COXpPaHCHUA MaCChI
BCIICCTB, 3aKOH COXpPAaHCHUA U

IPEBpAIICHUA SHEPIUU ITPU XUMHUYECCKUX

peakuusax
29 TennoBble 3 (HeKTh XUMUYECKHX bubmmorexa [JOK
peakuuii. TepmoxumMudeckue ypaBHEHHs https://m.edsoo.ru/d1db86da
Brrancnenus no ypaBHEeHUSIM
. bubmmoreka [JOK
S [ spintinnin e https://m.eds00.ru/87b13954
CKOpOCTh XMMUYECKOH peakiuu, eé
24 3aBUCHUMOCTH OT Pa3JIMYHBIX (DAKTOPOB.
Karanus u katanuszatopbl
25 ['oMoreHHbI€ U TeTePOreHHbIC PEAKIIHH
[IpakTuueckas padora Ne 1 o reme
bubnmoreka IJOK
26 "B
CK(J)I;::TI/II)eXia;JI;IIII/II:?IZI))I;I(11;21;;(1)151(;1]?' - https://m.edsoo.ru/1facaldl
7 OOGpatumbie 1 HEOOpATUMBIE PEAKIIHUH. bubmmnorexa [JOK
XHUMHUYECKOE PABHOBECHE https://m.eds00.ru/30952f9b
[TpakTuyeckas padora Ne 2 o Teme
28 "BnusiHue pa3inyHbIX PaKTOpOB HA ]r?tptlggl/(gee%i(iorllf/% 34017
M10JIO’KEHNE XUMHUUYECKOTO PaBHOBECHS" T '
DNEKTPOIUTHYECKAsT JUCCOLUALIM.
butmmoreka [IOK
29 gfg;?;e;lzgsgzlaeuaﬂﬂsmponmm' https://m.edsoo.ru/5f766bdf
HNonnoe npoussenenue Boapl. Cpena
. butmmoreka [IOK
30 Eﬁiﬁfifggﬁ@?ﬁgg OIHBIM https://m.edso00.ru/3966ca89
I'maponns conent. Peakunn
’ butmmoreka [IOK
31 Zﬁgggg)}; T(I;e B pactBopax https://m.eds00.ru/09d5a9bd
[Tpaktuueckas padota Ne 3 o Teme
32 "XuMH4eCcKHe peakliuy B pacTBOPax buomiorexa LIOK

AIIEKTPOJIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bubmmoreka [JOK

33 peakuuu. BaxxHeWme OKUCIUTENH U https://m.eds0o.ru/56226060
BOCCTAaHOBUTEIIN T '

34 MeTo 37eKTPOHHOTO (3JIEKTOHHO- Bu6mmoreka LIOK
MOHHOT0) Oananca https://m.edsoo.ru/fb691387

35 DJIEKTPOJIN3 PACTBOPOB U PACILIIaBOB bub6mmoreka [IOK
BEILIECTB https://m.eds00.ru/93fb97d2

butmmoreka [IOK
36 Pewienue 3a1au pa3auyHbIX TUIIOB https://m.eds00.ru/5a859d16
bubmuorexa [IOK

37 Pemienue 3amau pa3auvyHbIX TUIIOB https://m.edsoo.ru/5afa265d

38 CucreMmaru3zanus 1 0000IIeHre 3HAHU I Bbubmmoreka ITOK
1o teme "XuMHuuecKue peakuu" https://m.edsoo.ru/c161eb85

39 KoHTpoinbHas pabora 1o Teme Bu6mmoreka [IOK
"Xumunyeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonmoxeHne HEMETAIOB B
[lepnonnueckoi cucTreMe XuMHUYECKHUX BuGmorexa LIOK

40 pnementos J1. 1. Menneneesa n https://m.edsoo.ru/8ca2dcad
OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
DuU3nYECKUE CBOKMCTBA HEMETAIIIIOB

41 AmioTponusi HEeMeTauIoB (Ha IpuMepe bubnnorexa [JOK
KHCII0po/a, cepbl, pocdopa u yriepoaa) https://m.edsoo.ru/ef92c91c

42 Bonopon: nonyuenue, pusndeckue u bubnaunoreka [JOK
XAMHUYECKHE CBOMCTBA. [ Mapuibl https://m.edsoo.ru/0aa8f613
l"anorensl: HaxXOXAEHUE B IPUPOJE, BuGmorexa 1IOK

43 CHOCOOBI OyYCHHUS, PUIUICCKUE U https://m.edsoo.ru/4e223795
XUMHUYECKHUE CBOMCTBA o '
l'anorenoBonopoasl. Baxuernimne BuGmmorexa LIOK

44 KHCIOPOACOACPHKAIIHE COCAMHCHUA https://m.edsoo.ru/6b3255e6
rajioreHoB -
JlabopaTopHbIe U IPOMBIILICHHBIC BuGmorexa 1IOK

45 CIOCOOBI MOJTYYEHHUSI TaJIOTEHOB.

[IpuMeHeHue rajJoreHoB U ux

https://m.edsoo.ru/6971aca4
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COCIMHEHUN

[TpakTuueckas padora Ne 4. Pemnenue

bubmmoreka [JOK

46 3Kcnep HMG?TMBHHX 3ajat 1o Teme https://m.edsoo.ru/8b26fecd
I"'ajorens!
Kucnopon: nabopaTopHbie u
47 IPOMBIIIJICHHbBIE CIOCOOBI MOTyYCHHUS, bubanoreka [JOK
bu3HYecCKre U XUMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O30H. [IpuMeHeHne KUCII0poia U 030HA
48 OKcHUIBI U TIEPOKCHUIBI Bubmorexa LIOK
& p A https://m.edso0.ru/5¢8816a0
49 Pemenue 3amay pa3inuHbIX THIIOB Bubmmorexa LIOK
Aadp https://m.edso00.ru/2b6d8b4b
: §)
50 | oo oo o Buorera LIOK
X‘* ’ https://m.edsoo.ru/46afael6
CBOIICTBA
bubmuorexa [IOK
51 Ceposonopox, cybhub! https://m.edsoo.ru/7¢c875999
K
52 cepnt Ocobentocti croficts ceproil Bumiorea LIOK
PEL. p https://m.edsoo.ru/8cfa2548
KHCIIOTBI
IIpa eckas pabora Ne 5. Pemrenne
53 BKIZHI;TP;qMCET:HI;HBI)t 3a7a4 10 Ife;: bubmiorexa [IOK
" PHME f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coeTMHEeHUS
A30T: HaXOXKIEeHNE oJie, crIocoo
54 HOJ‘IT ?H;(ﬂm(i)lni{;lqei;f: 11/31 )flm’m?lecxnzl bubmmorexa [IOK
yq ; https://m.edsoo.ru/badd2255
CBOICTBa. AMMUAK, HUTPUIBI
Kucnopoacoaepkamiue coe e
55 a3P(I)TJa11 12)265{512;123012;;1 :3(1){;4;01?1 bubimorexa LIOK
: https://m.edsoo.ru/e2965afe
KHACJIOTBI
56 IIpuMeHeHne a30Ta U ero COeAMHEHU M. bubmuorexa [JOK
A30THBIE y10OpeHHs https://m.eds00.ru/129f5059
57 docdop: HaAXOkKAECHUE B IPUPOE, bub6mmoreka [IOK

CrocoObI MOJTydeHUsl, PU3UUECKHUE U

https://m.edsoo.ru/9a6b43ec
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xuMuueckue cporictBa. dochumbr u
dochun

Oxkcunst pocdopa, pochopconepxarue

bubmmoreka [JOK

58 kucJIoThl. Conu hochOpHON KHCIOTHI https://m.edsoo.ru/c7a2d429

59 [Tpumenenue docdopa u ero bubnuoreka [JOK
coeaunenuii. PochopHsie y1o0peHus https://m.edsoo.ru/a218070a

B0 orenepmientat, st 1o TeNe. Btbmiorera LIOK
N P 8 " https://m.eds00.ru/8175ac3f

A3oT 1 pochop 1 UX COeTMHCHUS
VYriepoa: HaXOXACHUE B IPUPOJIE,

61 AITOTPOIHbBIE MOIU(PUKALINY; bubmmoreka [HOK
du3HYECKre M XUMUICCKIE CBOMCTRA, https://m.edsoo.ru/1eb19f9e
pUMEHEHUE

I

62 OIjICeHI(I) y;a%’;ﬂa(oﬂ);;);f II/I(iCJIOTa u eé bubmorexa [IOK
YIIEpon 24 https://m.edsoo.ru/dba58adf
COJIu

63 Pemienue 3a1a4 pa3nuyHBIX THIIOB buomorexa LIOK

https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHNUe B IIPUPOJIE,
64 05000651 HOJIy‘leI-)III/I}I (bn3ﬂzefmfe " bubmioreia LIOK
oo https://m.edsoo.ru/143558ab
XUMHUYECKHUE CBOWCTBA

65 Oxkcua kpemuausi(1V), kpemaueBas bubaunoreka [JOK
KHCJI0Ta, CUIUKATHI https://m.edsoo.ru/3170e7b1
[IpuMeHeHre KpeMHUS U €T0 bubmuorexa [JOK

66 coequHeHni. CTEKII0, €ro MoJIydeHue, https://m.edso00.ru/393cdac0
BUJIBI CTEKJIA https://m.edsoo0.ru/5823cefb

67 Pemenue 3amad pa3auvaHBIX THTIOB bubmmorexa LIOK

flad p https://m.eds00.ru/b624f801

68 CucreMmarusanus 1 0000IeHNe 3HAHUN bubmmoreka ITOK
no teme "Hemeransr" https://m.edsoo.ru/6e864db5

69 KonTtponbHas pabora o Teme bubnmnorexa [JOK
"Hemeramnsr" https://m.edso0.ru/d0484c76

70 AHanmm3 pe3yabTaTOB KOHTPOJIBHOM bubnuoreka [JOK
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paboThI, KOPPEKIIHS OMHUOOK

https://m.edsoo.ru/2b7e9510

[Tonoxxenue metaiioB B [lepuoanyeckoit
CUCTEME XUMUYECKUX JJIEMEHTOB.

bubmmoreka [JOK

71
Oco0eHHOCTH CTPOEHUS SIEKTPOHHBIX https://m.eds00.ru/9839c16¢c
000JI04E€K aTOMOB METAJJIOB
OO6ume uznyeckre CBOMCTBAa METAJIIOB.
72 IT II;IIlMeH(gHI/IC METAJIJIOB B OBITY U buomiorexa LIOK
p y https://m.eds00.ru/51dac9d3
TEXHUKE
73 Cnnasel MetaiioB. Koppo3ust meranioB bromorexa LIOK
- OPP https://m.edsoo.ru/42b872e3
74 Pemenue 3a1a4 pa3nuvHbIX TUTIOB buomiorexa LIOK
Aatp https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMUYECKU P HAIPSHKEHUIM
75 MeTaJIJI;)OB Ob6mue cnoio%m H(I)DJI eHUS buomorexa LIOK
- Lo i https://m.edsoo.ru/94eb377a
METaJIJIOB
O6mas xapaktepuctuka metamuioB |A-
rpymsl lleprnoanyeckoi cucteMbl
76 XUMUYECKHX d1eMeHTOB. Harpuii n bubmmnoreka [JOK
KaJIui: ojgy4yeHue, Gusndeckue u https://m.edsoo.ru/e12c26b3
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB M UX COSAMHEHUIN
O6mas xapakrepuctuka metamioB [A-
rpynisl [leproanyueckoi cucteMbl
XUMHYSCKHX 3JIEMEHTOB. Marauii u bubmuoreka LIOK
77 . )
KaJbIMI: TIOTy4YeHue, pusnueckue u https://m.edso00.ru/7c3e49c0
XUMUYECKHE CBOWCTBA, MPUMEHECHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUIN
78 JKEcTKOCTh BOABI U CIIOCOOKI €€ bubnuoreka [JOK
YCTPaHEHHUs https://m.edsoo.ru/c74bfae9
79 ANIOMMHUI: TIOTydeHue, (pu3ndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA, IPUMCHEHHE https://m.eds00.ru/0e79b266
80 AmMdoTepHbIE CBOMCTBA OKCHIA U bubnuoreka [JOK

TUJPOKCH/IA ATTFOMUHHS,

https://m.edsoo.ru/5d12d318
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TUAPOKCOKOMIUIEKCHI aTFOMUHHUS, UX
IIPUMEHEHHUE

81 Pemenue 3a1a4 pa3nuvIHBIX TUTIOB
IIpaxTuueckas padora Ne 7. Pemenne
82 3I<I::ne I/IMCHT&J‘E;HI)IX 3a/1a4 10 TEME Bubmorexa LIOK
oxerieh At IO https:/m.edsoo.ru/27a4af43
MeTaJnel TJIaBHBIX TOATPYIIT
OO01mast XapakTepUCTHKA METAJIOB
83 no0ounbIX noarpynn (b-rpymm) bubimoreka [JOK
Ilepronyueckoi cUCTEMbl XUMUYECKUX https://m.eds00.ru/610d7431
3JIEMEHTOB
dusnueckre U XUMHYECKUE CBOIICTBA
84 XpOMa # €ro COeIUHEHN, UX Bubmorexa LIOK
P A i https://m.edso00.ru/9911bef3
MIPUMEHCHHUE
Bakueiinme coequHeHNU Maprayia.
85 Ilepmanranar Kail/lﬂ €ero P Bubmorexa LIOK
p % https://m.eds00.ru/039d69c8
OKHCJIUTEIBHBIE CBOMCTBA
dusnyeckue 1 XUMUYECKHAE CBOMCTBA
86 J)keJie3a U ero coenuHenun. Ilonyuenne u bubmiorexa [IOK
. ’ ya https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CIIJIaBOB XKee3a
87 dusndyeckre U XUMUYECKIE CBOMCTBA butmmoreka [IOK
MeJU U €€ COEJMHEHNH, UX IIPUMEHEHUE https://m.edsoo.ru/2bc0f954
dusznueckre U XUMHUUECKHE CBOIICTBA
IIMHKA ¥ €r0 COCAUHEHMM, NX bub6mmoreka [IOK
88 )
IpuMeHeHue. [ 1IPOKCOKOMILIEKCHI https://m.edsoo.ru/b1f2beal
[IUHKA
IIpakTrueckas padora Ne 8. Pemenne
89 31<pcne I/IMCHTaJ'II;:HBIX 3a7a4 10 TEME bubimorexa LIOK
" p . " https://m.edsoo.ru/a6e352ea
MerTabl TOOOYHBIX MOATPYIIT
90 Pemenue 3amau pa3nuuHbBIX THIIOB bubimmorexa LIOK
atp https://m.edso0.ru/a8b83d83
O0001IeHNEe U CHCTEMATH3AINS
- ! bubnmoreka [JOK
91 M3y4EHHOTO MaTepHasa 1o TemMe

"Merauier"

https://m.edso0.ru/e91fe975
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92 KoHnTtponbHas pabota 1o teme 1 Bu6mmoreka LIOK
"Metamis" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaToB KOHTPOJIBHON 1 bubnanoreka [JOK
paboThI, KOPPEKIIHS OMHUOOK https://m.edsoo.ru/9ebff2fd
Posb xumuu B obecrieyeHuu
94 YCTOMUYMBOTO Pa3BUTHUS YEIIOBEUECTBA. 1 bubanoreka [JOK
[ToHsiTHE O HAYYHBIX METOJAX https://m.edsoo0.ru/080fe1f0
HCCIIENOBAHUS BEILLECTB
HayuHnble npuHIUITBI OpraHU3aluu
95 XHUMHUYECKOIO IIPOU3BOACTBA. 1 bubmmoreka [HOK
[IpombInIeHHBIE CITOCOOBI TTOTYIEHUS https://m.edsoo.ru/2e45a44f
BAKHEUILINX BEUIECTB
9 XHUMHUYECKOE 3arpsA3HEHUE OKPYKaAIOILEH 1 bubamnoreka [HOK
CpEBl U €r0 MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMHs U 3I0POBBE YETOBEKA. 1 bubmuorexa [IOK
JlexapcTBeHHbIE CpEACTBA https://m.eds00.ru/a6552721
98 Xumus iy, Pojas xumun B 1 butmmoreka [IOK
o0ecrneyeHny MUILEeBO 6e30MacHOCTH https://m.edso0o.ru/1f7b5bd2
99 Kocmernueckue u napdromepHbie 1 bub6nuoreka IIOK
cpeacTta. beiToBas xumus https://m.edsoo.ru/da42d5a9
100 crpomenie n somerpyone 1 biGmorera LIOK
P PYyKIL https://m.edsoo.ru/61e69003
MaTEpUAIIBI
101 Oprammasexte n smepaman ) bunorera LIOK
P P https://m.edsoo.ru/fd39587d
yao0peHust
102 CucreMaruzaius 1 0000IIeHIE 3HAHUMN 1 bubmuoreka ITOK
10 TEME https://m.edso0.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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6. YYHEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA

1. Xwmwmsa: 10-ii kmace: yueonuk /O.C. I'abpuensn, WU.I'. Ocrpoymon, C.A. Cnaakos-
Mocksa: IIpocsemenue.

2. Xumus: 11-it xmacce: yuebnuk /O.C. TI'abpuensn, WU.I'. Ocrtpoymos, C.A. Cnaakos-
Mockga: IIpocBenienue.

3. Xumus; yrayonennoe obOyuenue, 10 xmacc/ Epemun B.B., Ky3smenko H.E., Tepenun
B.U. u np.; moxm penmakumeii Jlyauna B.B. OOmiectBo ¢ OrpaHWYeHHONW OTBETCTBEHHOCTHIO
«IPODAy; AknnonepHoe odmectBo «M3narenscTBo «IIpocBenieHne.

4. Xumus; yriryonennoe ooydenue, 11 kmace/ Epemun B.B., Ky3smenko H.E., Jlpo3mos
A.A., u ap.; mox penakiued Jlyamna B.B. OOmecTtBo ¢ orpaHWYeHHON OTBETCTBEHHOCTHIO
«IPODAY; Axtnonepnoe obmectBo «M3narensctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJIS1 YUUTEJIA
1. O.C. I'abpuensn, U.I'.OctpoymoB, «O01mas xuMus B TecTax, 3afadax, yrnpaxHeHusax. 11
kiace» — M.: lpoda, 2023 rox.
2. O.C. I'abpuensn, N.I.OctpoymoB, «O011ast XuMHsl B TeCTax, 3aadax, ynpaxkHeHusx. 11
kiace» — M.: llpoda, 2023 rox.
3. O.C. TI'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumusi 11 knacc: KoHTponbHbie 1
MIPOBEPOYHBIE PA0OTHI K yueOHUKY». — M.: [lpoda, 2021 r
4. O.C. TI'adbpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kHUTA
it yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.
5. O.C. T'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHas kHUTaA
it yautensi». Yacts 2 — M.: [lpoda, 2022 rog.
6. O.C. TI'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aiaun Mo XMMHU U CIIOCOOBI MX
pemenus» - M.: «/Ipodan, 2021ros.
7. B.I'. lenucoBa «Xumust 11 kiacc moypounsle miansl no yueoHuky O.C.I'abpuensHa,
I".T".JIsicoBoit» - Bonrorpany Yuurens 2018ros.
8. M.A.Ps6oBa, Y.lO.Hesckas, P.B.Jlunko «Tectel mo xumuu 11 ximace», - M.: Dk3ameH,
2019r.
9. O.C.I'abpuensn, U.I'.octpoymoB «XuMH4eckHii 3KkcriepuMeHT B mikoje 11 kmacey; - M.:
Hpoda. — 2019 rogx.
10. H.E.Ky3bmexo , B.B. Epémun, B.A. IlonkoB «Hauana xumum», M.: WU3narensctBo
«OK3ameny, 2013.
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1. bBubmmotreka IIOK https://m.edsoo.ru
2. bubmuoreka mudpoBoro o00pazoBaTENHHOTO KOHTEHTa AKajaeMuu MUHIPOCBEIICHHUS
Poccun https://urok.apkpro.ru/
3. @OI'MC «Mos mkomay» https://myschool.edu.ru/
Meroanyeckas moaaep:kka memaaroros 'K «IIpocsemenns» https://uchitel.club/
Menauareka «IIpocserienusi» https://media.prosv.ru/
Poccwuiickas anekrponHas mkoia https://resh.edu.ru/subject/29
SKnacc https://www.yaklass.ru/p/biologia
VYuu.py - poccuiickast oopazoBarenbHas miatdopma https://uchi.ru/
9. Tpenaxepsl cepBuca «Oo6nako 3Hanui» https://oblakoz.ru/
10. bubnuoteka Buacoypokos https://interneturok.ru
11. http://him.1september.ru Enunas xomtekuus [IOP: [IpenmeTHas KoJuieKius « XuMuUs
12. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayUHBIE
skcriepuMeHThl: xumus. Komneknus Poccuiickoro 001eo0pa3oBaTensHOro mopraina
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https://m.edsoo.ru/
https://urok.apkpro.ru/
https://myschool.edu.ru/
https://uchitel.club/
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https://resh.edu.ru/subject/29
https://www.yaklass.ru/p/
https://uchi.ru/
https://interneturok.ru/
http://him/
http://school-collection.edu.ru/collection/chemistry

13. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

14. http://www alhimik.ru Bcepoccuiickast onumMIinana mKOJIbHUKOB 110 XUMUHU

15. http://chem.rusolymp.ru Opranuyeckasi XUMHS: SJICKTPOHHBIA YUYECOHHMK JJIsl CpeAHEH
IIIKOJTBI

16. http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: JICKTPOHHBIN YU4eOHUK

17. http://www hemi.nsu.ru OTKpbITBII KOMUTEMK: XUMHUS

18. http://www.chemistry.ru JlucraHmoHHas oNUMIIHaaAa 1o XUMUH:
TEJIEKOMMYHHUKAIIMOHHBIN 00pa30BaTeIbHbINH MPOSKT
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