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INOACHUTEJIBHASA 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHero oomiero oOpazoBaHus pazpaboTaHa
Ha ocHOoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®03 «O6 obpazoBanuu B Poccuiickoit
Qeneparun», TpeOOBaHMKH K pe3yiabTaraM OCBOeHHs (enepanbHO  00pa3oBaTeNbHOU
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DenepaibHOM
rocyaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu npenonaBaHus
yueOHOro mnpeamera «XuMHsS» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepaunuu,
pean3yIOIX OCHOBHbIE 00pa30BaTENIbHBIE IPOrPAMMBI, U OCHOBHBIX I0JI0KeHUHN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YIIIyOJNEHHOrO H3y4YeHUS 3aHMMAeT BaXKHOE MECTO B CHCTEME
€CTECTBCHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 xmaccoB. HM3yuenue mpeamera,
peannzyeMoe B YCIOBUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOTO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIBHYI0 U OOMIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHHUKOB IIIKOJIBI,
HEOOXOUMYIO JUIsl aJanTaldd MX K OBICTPO MEHSIOUIMMCS YCIOBUSIM JKU3HH B COLIMyME, a
TaKXKe IS MPOAOIDKEHHS OOYYCHHs B OpraHU3alMsIX Mpo(ecCHOHATBFHOrO 00pa3oBaHUsA, B
KOTOPBIX XUMHS SBIISIETCS OJJHOU U3 MPUOPUTETHBIX JUCIIUILTNH.

B nporpamme 1o XuUMHUM Ha3HaueHHE IMpeaMeTa «XUMHUS» TMOoJydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nonoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIeH, CoAepkKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBIISIIOTCSI CIIEAYIOIIME BBHIMOIHIEMBIC
POrpaMMOii 0 XUMUU HYHKITUH:

e uHPOPMAIMOHHO-METOJIMYECKas, pealn3alus KOTOpoH obecreynBaeT MOJyYeHHe
NpPEICTaBICHUs O ILIENAX, COJEepKaHUMU, OOIel cTpaTeruu OOy4eHus, BOCHUTAHUSA U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAS, KOTOpass  TpeAaycMaTpuBaeT  OIpeesieHHe:
NPUHIUIIOB  CTPYKTYPUPOBAHHUS H  TIOCIENOBATEILHOCTH H3YYEHHUS  y4eOHOTO
MaTepuana, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; IMOAXOAO0B K
(OpMUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTrO
roCy/1apCTBEHHOT0 SK3aMeHa 110 XUMUHU.

[Tporpamma asist yriayOI€HHOTO U3YUYECHUS XUMHUH:

e yCTaHaBIIMBAET MHBApUAHTHOE MPEIMETHOE CO/EpKaHue, 00s3aTeIbHOE Ui U3YUECHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYPHUPOBAHHUE €0 IO KJIACCaM, OCHOBHBIM COZEP>KaTEIbHBIM JIMHUSAM/paz/iesiaMm
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUS
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana c
y4ETOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HWHTEpPIpeTaluio Lejlell M 3a7ady M3ydyeHUs IMpeaMeTa Ha
yriIyOJN€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3yIbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTENIbHOM MPOTrpaMMBbl CPEIHEro odimero oOpa3oBaHUS
(JIMYHOCTHBIX, METAMPEIMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB
yueOHO-TI03HABATEIbHBIX JCHCTBUI OO0YYalomerocss IO OCBOEHHUIO COJIEpIKaHUs
npeaMera.

[To Bcem Ha3BaHHBIM TIO3WIMSAM B MPOTpaMMe IO XUMHU TPETyCMOTpEHa

MIPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHH Ha YypOBHE OCHOBHOrO 00IIero oOpa3oBaHuUs. 3a



npeaesiaMd  yCTAaHOBJICHHOM —TPOTpaMMOMl MO XHMHH  00s3aTeNIbHOM  (MHBApHUAHTHOM )
COCTABJISAIONICH coAep KaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTaBIISIONIEH, KOTOpas JOJKHA ONPENENIATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO POoQHIIsi 00yUeHHUS.

B coorBerctBUM ¢ KoHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpefHero olmiero o0pa3oBaHUs XUMMsI Ha YPOBHE YIIyOJIEHHOIO M3yUYCHMs HalpaBiIeH
Ha pealn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIMM 3TalloM IOJIyY€HUS XHMHUYECKOTO
o0pa3oBaHUsl B paMKaX HW3y4EHHUS CHELMAIbHBIX €CTECTBEHHO-HAyYHbIX M XHUMHUYECKUX
JUCLIMIUIMH B By3aX M OpraHM3alusixX CpeIHero npodeccuoHaibHoro oopasoBanus. B 3Toii cBs3u
u3yuyeHue rnpeaMera «XHUMHA» OPHEHTUPOBAHO NPEUMYILIECTBEHHO Ha pacCIIMpeHHe U
yIIyOJieHHEe TEOPETHYECKOW M TMPAKTHYECKOW IMOATOTOBKH OOYYarOIUXCs, BHIOPABIINX
onpenenéHHbId Mpodmwib 00yuyeHHs, B TOM YUCIE ¢ NePCHEKTHUBON MOCIEIYIOLEro MOTy4eHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CpeHEero o0mero oOpa3oBaHUsI M3yYCHHE TpeAMeTa «XUMHSD)
OPUEHTHPOBAHO TaKXe Ha PEIICHUE 3a/1a4 BOCIIMTAHUS U COLIMAIBHOIO Pa3BUTUS 00yUarOIIUXCS,
Ha (OPMUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
TpyAa U  OOOOWIEHHBIX CHOCOOOB  JIEATENIBHOCTH, MMEIOLMX  MEXIUCIUIUITMHAPHBIM,
HAJIPEIMETHBIN XapaKTep.

CocrapnstomuMu  npeaMera «XUMUs» Ha YPOBHE YIUIyOJNEHHOIO H3Yy4YEHMs SIBIISIOTCS
yrayonénnsie Kypebl — «Opranudeckass xumus» u «OO0mas 1 Heopranudeckas xumus». [lpu
OTIpeNIeIEeHuH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldy COZIEp:KaHUs 3THX KYpCOB B
porpaMMme Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yriayOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeeNEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHUs O00bEMa 3HAaHMH O XMMHUYECKMX DJEMEHTaxX U
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIiIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHMs PEAKLHH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue rnepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b 00BACHSIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKHMX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKxkKe ¢
TOYKM 3pEHUs MexXaHH3MOB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMHpOBaHHEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIeccax U JNEKTPOIN3E PACILUIaBOB
W pAcCTBOPOB BEIIECTB. B Kypce OpraHMYecKOo XUMHH MPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.

Ocoboe 3HayeHHe UMeeT TO, YTO Ha COJepXKaHHWE KYpPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
W3Y4YEeHUs Ui KJIACCOB oOmpeAenéHHOro mnpoduis (rIaBHbIM 00pa3oM Ha HUX CTPYKTYpY H
XapakTep JOMOJIHEHUH K 0o0mIel cucTeMe MpeIMEeTHBIX 3HAaHUI) OKa3bIBAIOT BIUSHUE CMEKHBIC
npeamersl. Tak, HampuMmep, B COAEp)KaHUM INpeAMeTa A KJIAcCOB XHUMHUKO-(PH3UYECKOro
npodwis 00JbIIOe 3HAYCHHUE OYIyT UMETh 3JIEMEHTHl y4eOHOro MaTepuasa mo oOuel XUMUH.
[Ipy n3ydeHun npeaMera B JaHHOM Cilydae akLEHT OyJIeT cliellaH Ha OOLIHOCTh METO/0B
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHM U B (PU3HKE: aTOMHO-MOJICKYJISIpHAS TEOPUS
(MonekynsipHasi Teopuss B (U3MKE), 3aKOHBI COXPAHEHHUSI MacChl M DSHEPrUH, 3aKOHBI
TEPMOJMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIEHUS O CTPOCHUH BEILIECTB U IPYTOE.



B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XUMUKO-ONOJIOTHYeCKOro mpoduis
OonbpIMid yACTBHBI Bec OyaeT UMETh OpraHWYecKas XUMHsS. B 3TOM ciaydae mpeocTaBisieTcs
BO3MOXHOCTb J1JIs1 60siee 0OCTOATENILHOTO PACCMOTPEHHSI XUMUUECKOW OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKONH CHCTEMBbI, B COCTaB KOTOPOW BXOZIST, K INpPUMEPY, TaKU€ CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JIMMHU/IbI, OCNKH, YIIeBObl, HYKJIIEMHOBbIE KUCIOTHI M Apyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BELLECTB
CJIy>KaT OCHOBOM JUI M3y4€HHs CYILHOCTH MPOLECCOB (POTOCUHTE3a, IbIXaHUsl, TUILEBAPEHUSI.

B mane ¢opmupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJI0B IIO3HAHMS U OIbITA IPAKTHYECKOTO NPUMEHEHNS Hay4YHbIX 3HAaHUM U3y4eHUe IIpeaIMeTa
«XuMus» Ha YrIyONEHHOM YpOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBS3AX C Y4eOHBIMHU
peaMeTaMy, BXOJSIIMMU B COCTaB IIPEMETHBIX obsacTel « EcTecTBeHHO-HayUYHbIE IPEIMETHIY,
«Matemaruka u nuHpopMaTuka» 1 «PycCKuil sI3bIK U INTEPATYpay.

[Tpyu m3yueHun yueOGHOro mnpenmera «XUMUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YPOBHE OCHOBHOIO M CpemHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amadeit
IEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (OPMUPOBAHME OCHOB HAyKM XHMHUHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, NPAKTUYECKON JESITEIbHOCTH YEeJIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. PemieHue 3Toil 3agaun Ha yriyOJaEHHOM YPOBHE HM3Yy4EHUS
IIpeAMETa MPEAIIONIAraeT pean3aluio TaKuX LeleH, KaK:

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

Y IIO3HABAa€MOCTH SIBJIEHUH IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylleill poiu B 00ecleYeHUH YCTOMUMBOIO pa3BUTHUS YEIOBEYECTBA: B PEIIECHUU
npo0eM 3KOJIOTMYECKOM, SHepreTM4eckoil M NUILEeBOH 0e30MacHOCTH, B Pa3BUTHUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEepUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
o0ecrieyeHNH paloHaIbHOIO IIPUPOIOTIOIB30BaHUS, B (dbopmHpoBaHUU
MHUPOBO33pEHUS U 001IEH KyIbTyphbl YEJIOBEKA, a TAKKe IKOJIOTHYECKH 000CHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

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

e (QopmupoBaHue y O0OyYarOmIMXCS OCO3HAHHOTO IIOHMMaHHSA BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HIEH U mpobiiem
COBPEMEHHOM XWMHUHU, A7 OOBSCHEHUS M NPOTHO3WPOBAHUS SIBICHUN, HMEIOIINX
€CTeCTBEHHO-HAYUYHYIO MPHPOJY; TIPAaMOTHOTO peIIeHUs MpoOiieM, CBS3aHHBIX C
XUMUEH, TPOTHO3MPOBAHMS, AaHAJIW3a W OLEHKUM C IMO3UIHA SKOJOTMYECKOU
0€30MaCHOCTH MOCIIEACTBUN OBITOBOI M MPOM3BOJCTBEHHOM NEATENLHOCTH YEIOBEKa,
CBA3aHHOM C XHMMHUYECKHM TPOM3BOJACTBOM, HCIIOJIb30BAHUEM M MepepadboTKOM
BEIIECTB;

e yriuyOJieHHE TPEeACTaBICHUH O HAy4YHBIX METOJaX IO3HAaHUsS, HEOOXOMUMBIX IS
pUOOpEeTEeHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
ABJICHUM, MMEIOIIMX MECTO B IPUPOJE, B MPAKTUUYECKOH JEATEIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUN
LIEJIOCTHOM CUCTEMBI CpeHEro olIiero oOpa3oBaHMs MPHU HU3yYEHUM IpeaMeTa «XUMHs» Ha
yrIyOJIE€HHOM YpPOBHE 0COOYIO aKTyaldIbHOCTh MPHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

e BOCNUTaHHE YOESKIAEHHOCTH B TI03HABAEMOCTH SBJICHUH MPUPOJIBI, YBAKCHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M NPUKIAIHBIX HMCCIEJOBAHUN B



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

® pa3BUTHE MOTHBAIMHM K OOYYCHHWIO M IO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHS OOIIEYETIOBEUCCKHIX IICHHOCTEH;

® pa3BUTHE TMO3HABATCIILHBIX HWHTEPECOB, HHTEUICKTYAIbHBIX W  TBOPYECKHUX
crocobHocTeil 00yvaromuxcs, (popMupoBaHUE y HHUX CO3HATEIBHOIO OTHOIIEHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak yYCIOBUIO YCIEHIHON
npoecCHOHANBHOM U OOLIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 3JI0POBBIO M TOTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

e (QopmupoBaHMe YMEHHUH W HABBIKOB Pa3yMHOIO MPHUPOAOINOIL30BAHUS, PAa3BUTHE
9KOJIOTHYECKOM  KyJbTYpbl,  IPUOOpETEHHE  OMbITa  OOIIECTBEHHO-TOJIE3HOM
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO0miee 4yMCIO YacoB, MPEIYCMOTPEHHBIX /I M3yYEHUS XUMHUHM Ha YriayOJeHHOM YPOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HEZIEN0).



COJEPKXAHUE OBYYEHUA
10 KIIACC

OPI'TAHUYECKASA XUMUA

Teoperuyeckre OCHOBBI OPraHUYeCKOM XUMMH.

[lpenmer M 3HAueHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOECHHME aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOKHOCTH aTOMa yriiepojaa. XMMHUUYECKasl CBA3b B OPraHUYECKUX COCIUHECHUSX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
oprannveckux Bemniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiiepoBa U coBpeMeHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHHUE TEOPUU CTPOEHHUS OPraHUYECKUX COCAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIMYHBIX BUOB:
pa3BEpHyTas, COKpall€HHas, CcKeyneTrHas. M3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EKTbl B MOJNEKyIax OpPraHUYECKHX COEIUHEHUMN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BewecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemarnyeckas HOMEHKIATypa OpraHM4eCKHX
coeaunenuit (IUPAC) u TpuBnaibHble Ha3BaHUSI OTJCIIBHBIX MPEICTABUTENEH.

OcoOenHocT M KiIacCUpUKalWsg  OpraHMyeckux  peakuuil.  OKucaUTENnbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHH.

OKCrepUMEHTAJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYECKUX BEIIECTB W MaTepualaMud Ha MX OCHOBE, ONBITHI 1O MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJENIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii ankaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJNEKYJ alKaHOB, SP -THOPHAM3AIMS ATOMHBIX
opOuTaneit yrieposa, 6-cBsi3b. OU3HUeCKue CBOMCTBA ATKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3a0UY, TUPOJU3a, KpekuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakuui
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B mpupojie. CriocoObl OMyueHus: U IPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
[IUKJIOT€KCaH) HUKIIoaIKkaHOB. COocOOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Anxkensl. 'omonorndeckuil psj aikeHoB, oOuias Gopmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MONEKYI aJlKeHOB, SP°-THOpUIM3allMs aTOMHBIX opOuTaneif
yraepoaa, o- u m-cBsi3u. CTpyKTypHasi U reoMeTpuieckas (Iuc-TpaHc-) nzomepus. Gusnueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B (-
MOJIO’KEHUE TIPU JIBOMHOM CBSI3M, MOJMMEpHU3aluu U oOkucieHus. lIpaBuno MapkoBHHMKOBaA.
KavecTBeHHBIE peakIuy Ha IBOIHYIO CBs3b. CIIOCOOBI OTYUYECHUS U IPUMEHEHHE aKEHOB.

Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XMUMHUYECKHX CBOWMCTB
CONPSKEHHBIX TUEHOB, 1,2- m 1,4-nmpucoenunenue. [lomumepu3zanus CONpsHKEHHBIX TUECHOB.
CriocoObI nostyueHus 1 IPUMEHEHUE alTKaJHeHOB.



Ankunbl. ['oMoorndeckuil psia aakuHOB, oOmas GopMyia, HOMEHKIATYpa U U30MEpHSI.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ JIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3aluu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBs3b. KauecTBeHHBIE peakIi Ha TPOilHYI0 CBs3b. CrocoObl
MOJIy4Y€HUs] U IPUMEHEHUE AJIKUHOB.

Apomartudeckue yrieBoaoposl (apeHsl). ['omonornyeckuit psia apeHos, odmas popmya,
HOMEHKJIaTypa ¥ M30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OEH30Ia.
Oduznyeckue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30j7a W €ro roMoJOroB: PEaKiuu
3aMelIeHus B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paJMKale, PEaKIUU MPHCOSIUHEHHS,
OKHCJIEHHE TOMOJIOTOB Oensona. [IpeacraBienue o0 OpueHTHPYIOIIEM JEHCTBUU 3aMECTUTENEH
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJNUKaJOB, KapOOKCUIBHOM, THIPOKCHUIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XMMHYECKHUX CBOMCTB CTHpOIIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuye€HUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOJOPOIOB.

[Mpuponnsrii ra3. [lomytable HedTsHBIE Ta3bl. HedTs u e€ mpoucxoxaenune. KameHHbIIH
yIroJib M OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku HePTHU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHYECKUH), pudopmunr, nuposuus. [IpoxykTsl mepepaboTku HedTH, UX
MPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['enernyeckas cBsI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DJIEKTPOHHOE CTPOEHUE TAJOTCHIIPOM3BOJHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIly, HUTPOIpYMNIly, LHMAHOTPyMNIly, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa IEnoud. BzammonelicTeue
JUTaJIOTEHAIIKAHOB C MarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKUX COEAUHEHMSIX.
Vcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBbITY, TEXHMKE W NpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOABbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3YyYEHHE
(¢u3nyecKux  CBOWCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTb),  KAUECTBEHHBIX  PEAKIUI
YIJIE€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepofa W BOJOpOJa B OpPraHMYECKUX BEIIECTBaX,
MOJlyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHHue ¢ Kouekuusmu «Hedtb» u
«Yroip»y, ¢ o0Opa3namMu IIacTMacc, KaydyyKOB M PE3HHBI, MOJICIMPOBAHHE MOJIEKYJ
YTJIIEBOJIOPOOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaepxammue oprannyeckue CoeIMHEeHNUsI.

[IpenenbHble OnHOATOMHBIE cHUpPTHL. CTpoeHHEe MOJeKysl (Ha MpUMepe MeTaHoja u
sTanona). ['omonoruueckuii ps, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKAIIUA.
O®u3nyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH ~ CIIUPTOB. XHMMHYECKHE CBOMCTBA: pEaKUMM 3aMELIEHMs, JeruJpaTalu,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoObl MoTy4eHHs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

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

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPUNUYECKHME U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJECUCTBHE C OPraHMYECKMMU M HEOPIraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEaKLUsl HA MHOTOAaTOMHbIE cUpTHL. [IpeacraBienue o MexaHu3Me
peakuuii HykiaeoribHOTO 3aMenieHus. [lefictBue Ha opranu3m venoBeka. CriocoObl MoTyYeHus
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
Odusnueckue cpoiictBa (heHoma. OcOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KadecTBeHHBIE



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

KapOoHunbHble COETUHEHUS — aIbJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHMIIBHON rpynmbl. ['oMoJOruyeckue psapl albJeTHAOB M KETOHOB, oOmias ¢opmyna,
u3oMepuss M HOMeHKJaTypa. dusnmyeckue CBOMCTBA aJdbJErMIOB M KETOHOB. XHMHUYECKHE
CBOMCTBa albJETU0OB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJIoB,
KaueCTBEHHbIE peakluHu Ha anpieruapl. CrnocoObl MOMyuyeHUss M NMPUMEHEHHE albJETHA0B U
KETOHOB.

OaHOOCHOBHBIE TpefieNibHble KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJEKYI
KapOOHOBBIX KHUCIOT. M3omepust u HoMeHKJIaTypa. (DHU3MYECKHE CBOMCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MeXAy MOJEKyJIaMH KapOOHOBBIX
KHACIOT. XWMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOWMCTBA, pEaKIHs 3TepU(UKALUHU, PEaKIHH C
y4acTUEM YTIeBOJOPOAHOr0 pagukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHATHE
0 IIPOU3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIOT.
Oco0eHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMAaTUYECKHX KapOOHOBBIX KHCIIOT, IUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMATbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

Kupst. Ctpoenue, ¢puznueckue ¥ XMMHYECKHE CBOICTBA XKUPOB: TUIPOJIU3 B KUCION U
mea049Hoi cpee. OCOOEHHOCTH CBOWCTB KUPOB, COACPIKAIIMX OCTATKH HEMPEASIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUIa KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO0mass xapakTepucThuka yriaeBonoB. Kiaccudukanus yrieBogaoB (MOHO-, AH- H
noyMcaxapuasl). MoHocaxapuabl: TIOKO3a, (pyKTO3a, TajllakTo3a, pubo3a, Ie30KCHpubo3a.
dusnyeckue CBOMCTBA MU HaxoxzacHue B npupone. dPorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIFOKO3BI:  PEAKIMM C Y4YaCTHEM CIHPTOBBIX U  aJbJCTHIHOW TPYIIN, CIOHUPTOBOE U
MOJIOYHOKHCIOe OpoxeHue. IIpuMeHeHMe TIIIOKO3bI, €€ 3HaYeHHWE B JKU3HEAEATEIbHOCTH
opranmsma. Jlucaxapuael: caxapo3a, MajapTO3a M JAKTo3a. BoccraHaBinuBammue U
HEBOCCTAHABIIMBAIONINE aucaxapuibl. ['maponus aucaxapuaoB. HaxoxneHue B mpupone u
npuMmeHenue. [lonmcaxapuapl: Kpaxmal, INIMKOTeH W 1emoio3a. CTpoeHHe MaKpOMOJIEKYT
KpaxMmaia, TJMKOTr€Ha U IeJUToyio3bl. (Pu3nueckre CBOMCTBA Kpaxmala M IEJUIIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THMAPOJN3, KAYECTBEHHAs PEaKIus C HOJOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, TOTy4YeHne F3UPOB 1euTt003bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHbIN IIENK).

OKCIEpUMEHTAIbHbIE METO/bl M3YYEHHsI BELIECTB M UX IMPEBpALICHUMN: pacTBOPUMOCTh
pa3IMYHBIX CHHPTOB B BOJAE, B3aWMOJEWCTBHE ATAHONA C HATPHUEM, OKHUCIIEHHE 3THUIIOBOTO
CIMpTa B aibJeruj] Ha pacKaIEHHOW MEIHOM MPOBOJIOKE, OKHCJIEHHE STUJIIOBOTO CIHPTa
JUXPOMATOM Kayivs (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEPUAIOB), KAUeCTBEHHbIE PEaKIMU Ha
anpaeruasl (¢ ruapokcuaom auammuncepedpa(l) u ruapoxkcunom meau(Il)), peakius rmunepruna
¢ runpokcuom menu(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHCIIOTHI, B3aUMOJIEHCTBHE
pacTtBopa TOK03bl ¢ ruapokcunom menu(ll), BzanMopelicTBue Kpaxmalia ¢ MOJIOM, pPEIICHHE
AKCIIEPUMEHTAJIBHBIX 3aj1a4 10 TemaM «Cnupthl ¥ ¢peHonbly, «KapOoHoBbie KucaoThl. CloXKHbBIE

3UPBD».
A3o0Tcoepikaniue OpraHnyecKkue coeMHeHNs.
AMUHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccuduxanus aMHHOB:

anudaTuyecKkue U apoMaTHueCcKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHUE MOJEKYII,
obmas ¢opMmyia, u3oMepusi, HOMEHKJIATypa U (PU3UYECKHe CBOWCTBA. XMMHUYECKOE CBOMCTBA
anudaTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMUJIMPOBAHUE, B3aHMMOJCIHCTBHE MEPBHUYHBIX
aMUHOB C a30TUCTOMN KucaoToU. COoM aJIKUIaMMOHHS.



AHWINH — IpEeACTAaBUTENb aMUHOB apoMaTrudeckoro psana. CtpoeHue aHwinHa. B3anmHoe
BIUSHUE TPYII aTOMOB B MoJieKyJe aHminHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIHMHA.
KauectBennsle peakuuu Ha aHwinH. CrocoObl MOMy4YeHUS U IpUMEHEHUe anupaTHYeCKUX
amuHOB. [loy4ueHre aHWIMHA U3 HUTPOOCH30I1a.

AmuHokucnotrel. Homenknatypa u  u3zomepuss. OrthenbHble NOPEICTABUTENN  O-
aMHUHOKHUCIIOT: TJIMIMUH, anaHuH. PHU3nyecKue CBOKWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEepHBIX OpPraHWYeCKUX COCAMHEHUN, peakius IOJUKOHACHCAIUH,
oOpa3zoBaHMe MENTUIHON CBs3U. bronoruyeckoe 3HaUeHHE aMUHOKHUCIOT. CUHTE3 M THUAPOIU3
MENTUIO0B.

benku kak npupoaHsie nonumepsl. llepBuyHasi, BTOpHuYHas M TpPETUYHAs CTPYKTypa
0enkoB. XUMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JIEHATypals, KaueCTBEHHbIE pEaklUd Ha
OeKu.

OKCIIEpPUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BELIECTB M MX IPEBpPALICHUN: PACTBOPEHHUE
OenKOB B BOJIE, ICHATypalusi OCTKOB MPU HArpeBaHWH, I[BETHBIC PEAKIMHM Ha OCNKH, pelIeHue
SKCHEPUMEHTAIBHBIX 3aJa4 MO0 TeMaM «A30TCOJAEP)KALME OPraHUYECKUE COCIUHEHUS» U
«Pacno3HaBaHrEe OPraHUYECKUX COCTUHEHUID.

BbicokomosiekyJIsIpHBIE COeIMHEHHU.

OCHOBHBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUI: MOHOMEp, TOJHUMED,
CTPYKTYpHOE 3B€HO, CTEIEHb MOJMMEpPHU3ALUHU, CpPeAHsss MoJeKysipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTUHEHUN — TTOJIMMEPHU3AIIIS U TIOTUKOHICHCAITUS.

[Tonumepuslie MaTepHuabl. [Inactmaccel (monMATUTIEH, MOJIMIPOIUJIEH,
MTOJIMBUHUJIXJIOPUI, MOJIMCTUPOJT, MOJIMMETHIIMETAKPHIIAT, MOJIMKAPOOHATHI,
nonudTHIEeHTepedTanar). YTunuzanus u nepepaboTka MiIacTHKa.

DnacToMephl:  HaTypaJdbHBI KaydyK, CHHTETHUYECKHE Kaydyku (OyTaJIueHOBBIH,
XJIOPOMIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosnokna: HatypasibHBIE (XJIOTIOK, IMIEPCTh, MIENTK), UICKYCCTBEHHBIE (BHUCKO3a, alle€TaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH U JIaBCaH).

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

DKCIepuMEHTaIbHbIE METOABl M3YUCHUS! BEIIECTB M WX IMPEBpAIEHUN: 03HAKOMIIEHUE C
oOpa3liaMu TPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIIacCTMacc, KayudyyKOB, pelIeHUe
HKCIIEPUMEHTANIBHBIX 3a/a4 10 TeMe «Pacno3HaBaHue miacTMacc U BOJIOKOH.

Pacuérnble 3agadu.

Haxoxaenre MoJieKyIsipHON (hOpPMYJIbI OPTaHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DIIEMEHTOB, BXOJSIINX B €r0 COCTaB, HAXOXJICHHE MOJEKYJISAPHOW (OPMYIbI OPraHHUYECKOTO
coemMHEeHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJWYECTBY BellecTBa (Macce,
00BEMY) MPOTYKTOB peaKIUU U/WUIN UCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HhOPMYIIBI
OPTraHWYECKOTO BEIMIECTBA HAa OCHOBE €r0 XMMHYECKUX CBOWCTB WJIM CIOCOOOB TMOJYYEHUS,
onpeJieJIeHUe A0JIU BbIX0a IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanuzanusi MexXnpeaIMeTHbIX CBA3€H MpU M3YYEHUH opraHnyeckoid xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSATUM, TPUHATHIX B OTAEIBHBIX MPEIMETAaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEeHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAy4YHBIH (akT, TUmoTe3a, Teopwus,
3aKOH, aHaIMW3, CHHTE3, KIacCHU(UKalus, HAOIIOJEeHUE, M3MEPEHUE, DKCICPUMEHT, MOJIEIb,
MOJICJINPOBAHUE.

®dusuka: Mmarepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, JHEPreTUYECKUI
YpOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHUE BEUIECTBa, (PU3NYECKUE BEIMYUHBI,
€IMHUILIBI U3MEPEHUsI, CKOPOCTb, SHEPTHsI, Macca.



buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTabOIN3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOHBIM TUN MHUTaHUS, OpoxkeHHe, (HOTOCHUHTE3, IbIXaHUE, OENKH,
YTJICBOJIBI, JKUPbI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mosie3HbIE NCKOMTAEMEbIE, TOTLIHUBO.

TeXHOJIOTHS: TTUIIEBBIC MPOIYKThI, OCHOBBI PAIMOHAIBLHOTO MUTAHHS, MOIOIIUE CPEJICTBA,
MaTepuabl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX s/iep. XUMHUECKUM 31eMeHT. M3oTonbl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. DHEPreTUUYECKUE YPOBHU U NOLYpOBHU. ATOMHbBIE
opbutamu. Knaccupukamus XMMUYECKUX DJIEMEHTOB (s-, p-, d-, f-amementsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB
MEPBOr0—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSSHUM, DIIEKTPOHHbBIE
KOH(HUTypaIyi HOHOB. DIEKTPOOTPULIATEITLHOCTb.

[lepuonnueckuit 3akon u llepuoguyeckas cucrema Xxumuueckux saemeHtoB [I.1.
MengeneeBa. CBs3p nNepuoOAMYECKOrO 3akoHa M llepuonnueckoil cucTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTHU M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 0Opa3yeMbIX MMM IMPOCTBHIX M CIOXXHBIX BEIIECTB MO TpPyIIaM U
nepuoaM. 3HaueHue nepuoanveckoro 3akona /.M. Mennaeneesa.

Xumuyeckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJECHTHAs, MOHHAs, METaJIMYeCcKasl.
Mexanu3mbl 00pa3oBaHMs KOBAJIGHTHOW CBSI3U: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBs3u. [lonsgpHOCTh, HaNpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU CcBsi3U. KpaTHble
cBs3u. Bogopoanas cBsi3b. MeXMONIEKYISIpHbIE B3aUMOIEUCTBUSL.

BanenTHOCTP M BaJIGHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJT C HUX T€OMETPUYECKHM CTPOCHHMEM (Ha MpHUMEpe COECIUHEHHUN >JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHUsix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHAbl. 3HAu€HUWE KOMIUIEKCHBIX coeauHeHuid. Ilonarue o
KOOPJIMHAIIMOHHON XHUMUH.

BemiectBa MOJEKYJISpHOTO W HEMOJEKYJSIPHOTO CTpOeHUs. THIbI KpHUCTaNIMYECKUX
pemEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbIx cucreMax. Mctunnble pactBopsl. [IpeacraBnenne o KOTOUIHBIX
pactBopax. CrmocoObl BBIpRKECHHsS] KOHIICHTPAIIMM PACTBOPOB: MaccoBas JOJs BelIecTBa B
pacTBope, MoJIsipHas ~ KOHLeHTpauus. HacbllleHHbIE W HEHACHIIEHHbIE  PacTBOPHI,
pacTBopuMoOcTb. Kpucrannoruaparsi.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIeCTB. TpHUBHaJIbHbIE HAa3BAaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPraHUUECKUX BEIIECTB.

Knaccudukanus XuMHUeCKUX peakliii B HEOPraHU4eCKONW U OpraHMyecKoil XUMHUHU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHMS W TPEBPALICHUS SHEPIHUU MPU XUMHUYECKUX
peakiusx. TernoBbie 3QPEeKThl XUMHUUECKUX peakiuii. TepMoXUMUYECKUe YpaBHEHHUS.

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

O6parumble W  HeoOpaTUMBIE peakIMu. XHUMHYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecus. DaKTOphI, BIMUSIOUIME HA TOJOXKEHHUE XUMHUYECKOTO PaBHOBECHS:
TEMIIepaTypa, IaBJICHHE M KOHLEHTpPAUMU BEIIECTB, y4acTBYIOWMX B peakuuu. [IpmHnumm Jle
[TaTense.



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

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakuuu. Crenenb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponecchl OKHCIIEHHST M BOCCTAHOBJICHUs. BakHeWIlne OKUCIUTENH U
BOCCTaHOBUTEH. METO] 3JIEKTPOHHOTO Oananca. DIEKTPOIU3 PACTBOPOB U PACILIABOB BEIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl HM3YYEHHMS BEIIECTB U HUX IPEBPAIICHUI: pa3lIoKEHUE
MEpOKCUJa BOJOPOJAa B NPHUCYTCTBHM KaTalM3aTopa, MOJIETH KPUCTAUIMYECKHX PEIIETOK,
IpOBEJCHUE peakuuii HMOHHOTO OOMEHa, OIpeleleHue Cpeabl pPacTBOPOB C TMOMOIIbIO
WHIWKATOPOB, U3yUYEHUE BIUSHUS PA3INUHBIX (DAKTOPOB HA CKOPOCTh XHMMHUYECKOH PEaKIUU U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckasi Xumus.

[Tonoxxenne HemetaiuioB B llepuommyeckoil cucteMe XuUMHUYECKUX 31eMeHToB J[.H.
MenneneeBa U OCOOCHHOCTH CTpOEHHUS HX aroMoB. (DU3MYECKHE CBOMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

Bonopon. Ilomyuenue, pu3ndeckue ¥ XUMHUYCCKUE CBOWCTBA: PEAKIUU C METAJUIAMH U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ uipuabl. TOIIMBHBIE 371€EMEHTHI.

["anmorensr. HaxoxaeHue B mpUpoje, CIIOCOOBI TOMydeHUs, (QU3HUYECKUE U XUMHUYCCKUC
cBoiicTBa. ['amoreHoBojopoAbl. BakHellne KUCIOPOACOIEpKAIIUE COEAUMHEHHUS TaOT€HOB.
JlabopaTopHbIE ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYCHHS TajloreHoB. [I[puMeHeHNe rajloreHoB U
UX COEIMHEHUH.

Kucnopon, o3on. JlaboparopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJYYEHUS! KHCIOPOJA.
®u3znyeckue M XHMMHYECKHE CBOWCTBA W IPUMEHEHHE Kuciopoga U o030HA. OKcuIbl U
TIEPOKCHUJIBI.

Cepa. Haxoxaenwe B mpupoae, CIOCOOBI MONYyYEHHUs, (U3MUECKUEe U XUMHUYECKHE
cBorictBa. CepoBonopon, cyiabhunsl. Oxkcua cepol(IV), oxcun ceprui(VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOEHHOCTH CBOMCTB cepHOUl KucioThl. [IpumeHeHHe cepbl U e€
COCTUHEHUH.

A3zor. Haxoxnenue B Tpupojzie, crmocoObl MOonydeHHs, (pu3Mdeckrne U XUMHYECKHE
cBoMcTBa. AMMHaK, HUTpUIbl. OKCHUIBI a30Ta. A30THCTas W a30THAs KHUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOW KUCIOTHL. [IpuMeHeHue a30Ta M €ro coequHEeHH. A30THbBIE
ya0OpeHwusl.

®ochop. Haxoxkaenwe B mpupojie, crnocoObl moimyueHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. Dochuasr u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJu.
[Tpumenenue pochopa u ero coenunenuit. @ochopHbie ya10OpeHHUs.

VYrnepon, HaxoxAeHHE B TMpupone. AJUIOTpomHbIe Moauduxanuu. Duzndeckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoMm. Oxcun yraepoxa(ll),
okcun yriaepoaa(lV), yrombHas kucinora m €€ coid. AKTMBHUPOBAHHBIA YTOJb, aICOPOITHSI.
Oymnepensl, rpadeH, yriepoaHble HaHOTpYyOku. I[IpuMeHeHHWE MPOCTHIX  BEIIECTB,
00pa30BaHHBIX YTIAEPOJOM, H €TO COSTUHEHUMN.

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

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

DNEKTPOXUMHUYECKHA P HampspDkeHuid MetaimioB. OOmme CcrnocoObl  MONydeHUs
METaJUIOB: TUAPOMETAJUTYPIHsi, MTUPOMETAIUTYPIHsl, daeKTpomeTautyprus. [lonsatue o koppo3uun
MeTaioB. CriocoObl 3aIIUTHI OT KOPPO3HH.



OO6mas xapakrtepuctuka metawioB [A-rpynmer [leproandeckoil CHCTEMBI XUMHUYECKUX
aneMeHTOB. Harpwii u kanuii: monydeHnue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA, PUMEHEHUE
IIPOCTHIX BEIIECTB U UX COCAMHEHUH.

OO6mas xapakrepuctuka MetainoB IIA-rpynnsl [leproguueckoil cucTeMbl XUMHUYECKHX
9JeMEeHTOB. Maruuii ¥ KanblMil: MoJdy4yeHue, (QU3NYecKue U XUMHYECKHE CBOMWCTBA,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeAnHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ yCTpaHEeHHUS.

AnoMUHUE: ToNydyeHue, GU3NYeCKue M XMMHYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHECHHUU. AMGPOTEpHBIC CBOWCTBA OKCHAA WU THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

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

®uznyeckue U XMMHUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCHuIpl U TUAPOKCUIbI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel U AUXpOMAaThl, UX OKHUCIUTEIbHBIC CBOWCTBA.
ITonmyyenue u npuMeHEHUe Xpoma.

®u3nueckue M XHUMHUYECKHE CBOMCTBA MapraHila M €ro COeJuHEeHUW. Baxueimme
coenurenus: Mmapranna(ll), mapranua(1V), mapranma(VI) u mapranua(VII). [lepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue U XUMUYECKUE CBOMCTBA JKenne3a U ero coequHeHnil. OKCHUIbl, THAPOKCUIBI U
conu xene3a(ll) u xxenesza(Ill). [Tonyuenue u npumMeHeHNE Kene3a U €ro CIIaBOB.

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

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

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHsS BEIIECTB M MX MPEBPALEHUIN: HU3y4YeHUE
00pa3loB HEMETaIOB, TOpeHue cepsl, (ocdopa, *kKeneza, MarHus B KHUCIOpPOJE, M3y4YeHHE
KoJuleKIun «MeTtamibl M CIUIaBbD», B3aWMOJECHCTBHE IIEJIOYHBIX M IIEJIOYHO3EMEIBHBIX
METaJUIOB C BOJIOW (BO3MOXKHO MCIIOJIB30BaHME BHUIEOMATEPUANIOB), B3aUMOJICHCTBHE IIMHKA U
JKere3a ¢ pacTBOpaMM KHUCIIOT M IIEJI0YeH, KaYeCTBEHHbIE PEaKIIMN Ha HEOPTAHMYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJIJIOB, B3aMMOJICUCTBUE THMAPOKCHUIOB AJTIOMHHUS U LIMHKA C
pacTBOpamMu KHMCIJIOT M LIEJIOYEH, PEeIIEHNE dKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «l aJoreHs»,
«Cepa u e€ coeqMHEHUs», «A30T U Pochop U ux coeAMHEHUD», « MeTalIbl TTIABHBIX TOATPYIII,
«Mertamibl MOOOYHBIX MOATPYIIIT.

XuMHS U )KU3Hb.

Ponp xumuu B obecriedeHNH yCTOWYMBOTO pa3BUTHUs desoBeuecTBa. [IoHATHE O HAyUHBIX
METO/JaX TMO3HAHMS M METOJOJIOTMM HAay4yHOTro wuccienoBaHus. HayuHble mnpuUHLIMIBI
OpraHMu3ali XUMUYECKOro Mpou3BoACTBa. [IpoMbllieHHbIE CITOCOOBI MOJTyUYEeHUs Ba)KHEHIINX
BeleCcTB (Ha MpUMepe MPOU3BOACTBA aMMHAKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMblnieHHbIe
CIOCOOBI MOMYYEHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaloIleh cpeabl U
ero nocneacTBus. Poib xuMuu B oOecriedeHu SHepreTHYeckoil 0e30MacHOCTH.

XuMHs M 300pOBbe 4enoBeka. JlekapcTBeHHble cpencTBa. lIpaBuna ucnosib3oBaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIUIUHBI.

XWMHS TUIIA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIE J0OaBKU. Posib XuMuu B 0OecTieYeHUHN
MUILEBOH Oe30MacHOCTH.

Kocmernueckue u mapgromepHsle cpeacta. beitoBas xumuda. IlpaBuna GezomacHOro
MCIIOJIb30BaHUS TIPETapaToB OBITOBOM XMMUH B MIOBCEHEBHOMN KH3HHU.

XWMHS B CTPOUTEITLCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIC MaTEPHAITBI (IIEMEHT, OCTOH).

XuMHs B CEbCKOM X03s1iicTBe. OpraHnndeckrue 1 MUHEpaibHbIe y100peHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepuaibl, KPacKH, CTEKJIO, Kepamuka. Matepuainbl
JUTs1 3JIeKTpoHuKH. HaHnoTexHonoruu.

Pacuérnrle 3agayn.



PacuéTter: Maccel BemiecTBa wiM 0OBEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIONIMX B PEAKIIMU BEIIECTB, MacChl (00BEMaA, KOTHUECTBA
BEIIIECTBA) IMPOAYKTOB PEAKIUH, €CIM OJHO M3 BEIICCTB HMMEET NPHUMECH, Macchl (00BEMa,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTA PEaKIMHU, €CIM OJHO M3 BEIECTB JIaHO B BHUJE pacTBoOpa C
onpeAes€HHOM MacCOBOM JOJed pacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM M MOJISIPHOM
KOHIIGHTpAIlMM BEIECTBA B PAcCTBOpPE, JOJIA BBIXOJIAa MPOJIYKTa PEaKlUUU OT TEOPETHUYECKU
BO3MOJKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamus MeXOpeIMETHBIX CBSI3CH MPU U3YYEHUHU OOIIeH U HEOPraHUYECKOW XMMHH B
11 xmacce OCyIIeCTBISIETCS Yepe3 UCIOIB30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSTHH,
TaK M MOHATHUM, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOT'O ITUKIIA.

OO0mye ecTeCTBEHHO-HAYYHbIC TIOHATHS: SIBICHHWE, HAyYHBIH (aKT, THUIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(UKaIUsi, TEePUOJUYHOCTh, HAOIIJICHHE, HW3MEpPCHHUE,
AKCIIEPUMEHT, MOJICIIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKUM YpPOBEHb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, WJACAIbHBIA Ta3, (U3MUYECKUE BEIMYUHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, DHEPTUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTrema, Ouocdepa, MeTaboOJIUM3M, MakKpo- H
MHUKPO3JIEMEHTBI, OCJIKH, JKHUPBI, YIJICBOJbI, HYKICHHOBBIC KHUCIOTBHI, ()EPMEHTHI, TOPMOHHI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonmorus: XUMHUEcKasi IPOMBIIUIEHHOCTb, METAJUTyprus, CTPOUTENIbHBIE MaTepHUalbl,
CEICKOXO035MCTBEHHOE TPOM3BOJICTBO, MHINEBAas MPOMBIIUICHHOCTh, (hapMalieBTHYeCKas
MIPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHYCCKUX Ipenaparos, MIPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
XUMHUH HA YTIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

B cooTBeTCTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS Mpeamera «XHUMHS» Ha YPOBHE CpeJHero ooimero obpazoBaHus
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE: OCO3ZHAHUE OOYYaIOUIMMHUCS POCCUHCKOM IpaXkIaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEICICHHUIO;
HaJMyue MOTHUBALlMM K  OOY4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCS MPUHATHIMH B OOILIECTBE MpaBHJIaMH W HOPMAaMM IOBEICHUS; HaJIU4uue
IIPAaBOCO3HAHUS, YKOJIOTHYECKOW KYJIBTYPBI; CIIOCOOHOCTh CTaBUTh IEJIM M CTPOUTH >KU3HEHHBIC
TUTaHBI.

JIMuYHOCTHBIE PE3yJIbTAThI OCBOCHUS INpenMeTa « XUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
OTIbITa MMO3HABATENIBHON U MPAKTUYECKOM JeATENbHOCTH 00y4YalomInXCsl B MPOIlecce peann3anuu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTeNbHO 1eATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:kIaHCKOro BOCIMTAHUS:

OCO3HaHHUA 00YYaAIOUIMMICS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY Y TIPaBOIIOPSIKY;

MPEJICTABICHHUS] O COIMMAIBHBIX HOpMax M MPaBHIIaX MEXJIMYHOCTHBIX OTHOIICHHUN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENLHOCTHU MPHU CO3JaHUM YYEOHBIX MIPOEKTOB,
pelIeHnn y9eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH NesTETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOMICHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIECIUIO0 OTEYECTBEHHOMH
XUMUH;

YBaKEHHS K MPOIECCy TBOPYECTBA B OOJACTH TEOPUH W TPAKTHUECKOTO MPUIOKECHHUS
XUMHH, OCO3HAHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJibTaT JIMTENbHBIX HaOII0IECHHH,
KPOITOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YUEHBIX U TIPAKTUKOB;

UHTEpeCa M TII03HABAaTEIbHBIX MOTHMBOB B IIOJyY€HHMH M TOCIEIYIOUIEM aHaIu3e
UH(POPMAIIAHN O TIEPETOBBIX TOCTH)KEHUSIX COBPEMEHHOM OT€UECTBEHHOW XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOTO CO3HAHMUSI, STHYECKOT'O TIOBEIICHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYyalllW, CBSI3aHHBIE C XHWMHUYECKUMHU SIBICHUAMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIIGHUBATh CBOE TIOBEJCHHWE M IIOCTYNKH CBOWX TOBApUIICH C MO3WIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS ITOCIEICTBUH MTOCTYIKOB;

4) popMupoBaHUs KYJbTYPBbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (DPM3MYECKOMY U IICUXUYECKOMY 37J0POBBIO;

coOMrofcHMs MpaBUJI 0E30MacHOTO OOpAaIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HU, B TPYIOBOU JIEATEIBHOCTH;

NOHMMAaHMUS IEHHOCTH TPAaBWI HWHAWBUAYAIbHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;



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

5) TpyaoBoro BocnuTaHus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIICOBATEIBLCKOW  JeSITEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUYECKOI U IPYrUX BUIAaX ACSITEIbHOCTH;

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

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

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

FOTOBHOCTU K OCO3HAHHOMY BbIOOPDY HHJAMBUIYaIbHOM TpaeKTOpuH OOpa3oBaHMs,
Oymymei mpodeccuu U peanu3anuy COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEeH 00I1IecTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPHUPOIE KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

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

OCO3HaHUS HEOOXOJUMOCTH HCIIONIB30BAHUS JOCTHKEHUN XUMUH ISl PEIICHUSI BOIIPOCOB
PaLMOHATILHOTO MIPUPOI0IOIb30BaHUS;

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

HaJIMYUsl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KyJbTYpbI, OIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJCTBOBATbCSI HMHU B
M03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IPOTUBOCTOATH MJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHUKH;

MOHMMAHUSA CHENU(PUKA XMMUU KaK HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
PALMOHATILHOTO HAYYHOT'O MBILUIEHHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYy:KaroIleM
MHUpPE KaK O €IMHCTBE NPHUPOJAbI U 4YEJIOBEKA, B IO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;

yOexIEHHOCTH B 0CcO00M 3HAUMMOCTH XHMMHUHM JJIsi COBPEMEHHOW LMBWIM3ALMU: B €€
TYMaHHUCTUYECKOW HAIPaBJIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOM 0a3bl MaTepuaibHOU
KYJIbTYPBI, B PEIICHUH IT100aTbHBIX TPOOIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOH,
HHEPreTHYECKON, NHUIIEBOH M DKOJOTWYEeCKOoW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,
00eCreyeHN! YCIOBHH YCIIEIIHOTO TPyia U 3KOJOTMYECKH KOM(POPTHOM JKU3HU KaXKJOr0 YJIeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHMsS CYIIHOCTH METOJOB IIO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHUM OKpY’XKAIOIIEro MHUpa M MPOMCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHUS JieJaTh 000CHOBaHHbBIE 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TaHHBIX
C LIEJIBIO MOJIY4YEHHSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pelIeHHs IpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIE0BATENbCKOM A TENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJy4EHHI0 HOBBIX 3HAaHMM IO XHMHHM B COOTBETCTBUH C >KM3HEHHBIMU
NOTPEOHOCTAMU;



WHTEpeca K OCOOCHHOCTAM Tpyla B pa3nuuHbIX chepax mpodeccruoHambHOM
JESTEIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpeamMeTHble pe3yIbTaThl OCBOSHHUS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHErO
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCHUTUTHHAPHBIC
(MeXTpeaMeTHbIE) OOIIeHAYyYHbBIE TTOHATHS, OTPaXKAIOIIUE 1IEJIOCTHOCTh HAYYHOW KapTHHBI MUpPa
U crienuuKy METOJIOB TTO3HAHMSI, HCIIOIh3yEeMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTEMa, Hay4YHBIH (PaKT, MPUHIUII, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHS, HCCIIEI0OBaHNE, HAOIIOACHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHUE);

yHUBEpcaJbHble  y4yeOHble  JIeHCTBUS (mo3HaBaTeIbHEIC, KOMMYHUKATHBHBIE,
peryisITHBHBIC), oOecreunBarone QGopMupoBaHue (PYHKIHMOHATHHOW TPAMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCs;

CIIOCOOHOCTh ~ OOYYaIOMIMXCSI  KCIONBh30BaTh  OCBOCHHBIC — MEXIMCIHUILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHbIe yueOHBbIC AEWCTBHUS B II03HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPAXKalOT OBIAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MO03HABATEIIEHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH JICHCTBUSMHU.

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS

1) 6a30Bble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyallM3UpOBaTh MpOOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTHKCHHUS,
COOTHOCHTH PE3yJIbTaThI JICITEILHOCTH C TIOCTABICHHBIMU TICIISIMU;

UCIIOJIb30BaTh TPH OCBOCHHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHaBIMBAaTh WX B3aMMOCBSA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIHNE TOHITHS TSI OOBSICHEHUS OT/ICTBHBIX (PAKTOB M SIBIICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH IJIOTUYECKUE PACCYXKICHHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHHSX, (POPMYITUPOBATH
BBIBOJIBI 1 3aKTIOUCHUS,;

MPUMEHSTh B TIPOIECCE MO3HAHUS HCIIOIB3yeMbIe B XUMHUH CHMBOJIMUECKHEC (3HAKOBBIC)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XUMHUYeckass (opMysia, YpaBHCHHE XHMHUYSCKOH peakIMu — TPH PEIICHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBJICHUS XapPaKTEPHBIX MTPH3HAKOB U3yYaeMbIX BEIICCTB U XHMHUSCKHUX PEAKIIHH.

2) 0a30BbIe HCCIeI0BATEILCKHE TeHCTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHMS BEIIECTB M XUMHUICCKUX PEAKITHIA;

dbopMynupoBaTh eI H 3aJa4d  HCCIEAOBAHUS, HCIOJIB30BaTh IIOCTABIEHHBIE U
CaMOCTOSITENIEHO C(OPMYJTHPOBAHHBIE BOIIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIIQZICTh HaBBIKAMHU CAMOCTOSITEILHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUCHUYCCKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBAThL YMEHHS HAOIIOJaTh 332 XOJOM IMPOIIEcca, CaAMOCTOSTEIILHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBAaTh OOOOIIEHHWS W BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB UCCIICOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;



npuoOpeTaTh OIBIT YYEHUYECKON MCCIICIOBATEILCKOH M TPOCKTHON JIEeATEeILHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/IOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTHUPOBATbCSI B Ppa3jIM4YHBIX HCTOYHUKAX HHpOpMaLuu (HAYYHO-IOMYJIspHas
JAUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl HHTepHera),
aHAIM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM IpelNCTaBICHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTb U HENPOTUBOPEUUBOCTH;

(GopMyIMpOoBaTh 3ampOChl M INPUMEHATh Pa3IMYHBIE METOJAbI NPH IOMCKE U OTOOpe
uHpopManru, HeOOXOAMMOM IS BHITIOJIHEHHS YUeOHBIX 3a/1au ONPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT MCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (POPMY NpeACTaBICHUs UHPOPMALUU (CXEMBI,
rpaduKu, TMarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JIPYTHUE);

UCIOJIb30BaTh HAyYHbIM $3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLKel: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKh |
CHUMBOJIBI, (popMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HaKOBO-CUMBOJIMYECKHUE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3aJaBaTh BOMPOCHI 110 CYIIECTBY 00CYXIaeMOH TEMBI B XOJI€ JHaIora U/UIH JUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIUPOBATH CBOU MIPEUIOKEHHUS] OTHOCUTEIBHO BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpPOEKTa, U (OpPMYJIUPOBATH BHIBOJBI MO pe3yJibTaTaM MNpPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTTIaCOBaHMSI MO3ULMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

CaMOCTOSITENIBHO IIJIAaHUPOBaThb U OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO JNEATEIbHOCTb,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOIUMOCTH KOPPEKTHPOBATh
npe/ularaeMblii alropuT™M JIEHCTBUI NpU BBIMOJHEHWU Y4YEOHBIX M MCCIIEOBATENbCKUX 3ajlad,
BbIOMpaTh Hanbosee 3(p(PEeKTUBHBIN CIIOCOO WX PElIeHUs C YYETOM MOJyYEHHUs! HOBBIX 3HAHUI O
BEUIECTBAX M XMMHUYECKUX PEAKIMAX; OCYIIECTBIIATh CAMOKOHTPOJb JEATENBHOCTH HAa OCHOBE
caMOaHaJn3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yNbTaThl OCBOEHUS MPOTPAMMEI MO XMMHUU Ha yriyOJIEHHOM ypoBHE Ha
YPOBHE CpeHEero OOIIero oOpa3oBaHUs BKIIOUAIOT creluUYecKre s y4eOHOro mpeaMera
«XuMHs» HAay4YHBIE 3HAHUS, YMEHHUS U CIOCOOBI JIEHCTBUN MO OCBOCHHUIO, MHTEPIpETAIUH U
HpeO6p330BaHI/IIO 3HaHI/II>'I, BUbBI ACATCIBHOCTH IO IMOJTYYCHUIO HOBOI'O 3HAHHA W IIPUMCHCHUIO
3HAaHWA B Pa3MYHBIX YYEOHBIX CUTYyalMsIX, a TaKKe B PEabHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX ¢ XuMHeld. B mnmporpaMmme 1o XUMHUU MPEAMETHBIC PE3YJIbTaTbl IMPEACTABJICHBI I10
rojilaM U3y4eHusl.

10 KJTACC

IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPaKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe W 3HAYCHHH OPTaHUYECKOW XWMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00eCIeueHUN YCTONYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
pelIeHur MPOOIEeM IKOJIOTUYECKOW, IHEPTeTUYECKOW M TMUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3JaHMM HOBBIX MAaTEPHUaJOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECIeueHUU
paIoHATBHOTO TPUPOJIONIONH30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PEHUS U OOIICH KyIbTYphI



YyelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBbIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATAOIINE
MOHITHS — XUMHUYECKHH DJIEMEHT, aToM, SApPO W JJIEKTPOHHAs 00oJouka aroma, s-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHMSI aTOMa, TMOpHUIU3alvs aTOMHBIX
opOuTanel, HMOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb OKHCIICHUS,
XUMHUYECKasl CBS3b, MOJIb, MOJIIpHAasT Macca, MOJIAPHBIA OO0BEM, YIJIEpOAHBIN CKeNerT,
(dyHKIMOHATBHAS TPYIIA, paguKan, CTPYKTypHbIe (opMyisl (pa3BEpHYTHIE, COKpaIIEHHbBIC,
CKEJICTHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
M30MEPBI, TOMOJIOTUYECKUN psJl, TOMOJIOTH, YIJIEBOJOPOAbI, KHUCIOPOJA- U a30TcoAepikKallue
OpraHWYECKHUE COEJIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHbBIC
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BewiectB A. M. byrtnepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH
COXpPaHEHHsS U MPEBpALICHMs] DSHEPTUUM NPU XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAIIUEe B OCHOBE IMOHHUMAaHUs
IPUYMHHOCTY UM CHCTEMHOCTH XHMHYECKHMX SBJICHMH; IMPEACTAaBICHUS O MEXaHU3Max
XUMUYECKUX pPEaKUuid, TEPMOJMHAMUYECKMX UM KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BIIMSSHHUM aTOMOB W TPYII aTOMOB B MOJIEKYyJaXx (MHIYKTUBHBIN U
Me3oMepHbIil 3 dexTr, opuentanTsl | u Il pona); dakronoruueckue cBeneHUs O CBOMCTBaX,
COCTaBe, OJy4YEeHUHU U 0€301aCHOM MCIOJIb30BAHNUU BaXKHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TPAKTHUYECKON J[eATENbHOCTH YEJIOBEeKa, OOIIMX HAay4YHBIX MPUHIUNIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBIATH XapaKTepHbIe MPU3HAKU MOHITHI, YCTAaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS IIPU OMUCAHUU COCTABA, CTPOEHUS U
CBOMCTB OpPraHUYECKUX COETMHEHUIA;

c(OpMUPOBAHHOCTh YMEHUI:

HCIIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELIECTB;

COCTAaBJISITh yPaBHEHUS XUMHUYECKUX pEaKUMid M  PpacKpblBaTh HMX CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIUi IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakiuil HMOHHOTO oOMeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpaIIE¢HHBIX HOHHBIX YPABHECHHIA;

W3TrOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYeCKMX BEIIECTB MJs WJUIIOCTpAluu UX
XUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUI: yCTaHABIUBATh MPUHAJICKHOCTh U3YYCHHBIX OPraHNYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIacCy/TpyIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1o cucreMarnueckoi HoMeHknarype (IUPAC) u npuBoauTh TpUBUAIIbHBIE HA3BaHUS
JUISL  OTAETBHBIX TNPEJCTaBUTENEeH OpPraHWYeCKUX BELIECTB (ITWJIEH, AaleTHJIeH, TOIYOll,
TJIMLEPUH, OSTUJICHIINKONb, (eHon, Qopmanbaerun, areranbieru], ameToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEUMHOBAas, MaJIbMHTUHOBAs KHCJIOTHI, TJIMIUH,
aIlaHWH, MaJIbT03a, GPYKTO3a, AHWIIUH, TUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHHMsI OMNPEAENATh BHJ XUMUYECKOW CBSI3M B OpPraHMYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS OpPraHMYEeCKHX
BemectB A. M. ByTtiepoBa st 00bsCHEHUSI 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaThb COCTaB, CTpPOEHHE, (HU3HUECKUE U
XUMUYECKHE CBOWCTBA TUIMYHBIX MPEICTABUTENEH PA3INYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
AJKaHOB, LMKJIOAJIKAHOB, AJKEHOB, aJKaJMEHOB, AJKUHOB, APOMATHYECKUX YTIEBOAOPOJIOB,
CIIUPTOB, ANbJETHIOB, KETOHOB, KApOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTUHEHUH U aMUHOB, AMUHOKHUCIIOT, OEJIKOB, YIIIEBOJAOB (MOHO-, IU- U MOJIHCAXaPUIIOB),



WUTIOCTPUPOBATh T'€HETUYECKYIO0 CBS3b MEXAY HHUMHU YPaBHEHHSIMH COOTBETCTBYIOIIHUX
XUMHYECKHX PEaKLUil ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (HhOpMyIT;

c(OpMUPOBAHHOCTh YMEHHUS TMOATBEPkAATh Ha KOHKPETHBIX IIpPUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH MU THIIA
KOBAJICHTHOM CBSI3U (O- U T-CBSI3U), B3aMMHOTO BIUSHUS aTOMOB M IPYIII aTOMOB B MOJIEKYJIaxX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHKH YTJIEBOJAOPOJHOTO CHIPhS
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W MPAKTHYECKOE MPUMEHEHHE
IPOJYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUN O ECTECTBEHHO-HAYYHBIX METOJaX
NO3HAHUS — HAOJIOJEHUHM, W3MEPEHHH, MOJCIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICJIEHHOM) M YMEHUSI IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSATh OCHOBHBIE  ONEpAllil  MBICIUTEIbHON
NEeSTENIbHOCTH — aHAJIW3 M CHUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H — JIJIs1 U3YUYECHHUsI CBOWCTB BEIIECTB U XUMUYECKUX PEaKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATUAMHU U
NPEJCTAaBICHUAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB Ui 0ojiee OCO3HAHHOTO
MOHMMAaHUS CYIIHOCTH MaTepUaibHOIO €AMHCTBA MHUpPA, UCIOJIH30BAaTh CHCTEMHBbIC 3HAHHS IO
OpPraHUYeCKON XUMHH IJIsi OOBSICHEHHS U POTHO3MPOBAHUS SBICHUH, HMEIOIINX €CTECTBEHHO-
HAYYHYIO TIPUPOY;

c(OPMHPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYEThI IO XUMHUYECKHM (opmyrnam u
YPaBHEHUSM XHMHUYECKUX PEAKIM C MCHONIb30BaHUEM (DU3MUECKHX BENUYHH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPaKTEPU3YIOMIMX BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOW (OpPMyIIbI BEIIECTBA MO0 U3BECTHBIM MAcCCOBBIM JIOJISIM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHMUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3MPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOW O€30MacHOCTH IOCIEICTBUS OBITOBOM W TPOM3BOJICTBEHHOHW JEATEIBHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOIl BeIIeCTB, HCMONb30BATH IMOJTYYEHHbIE 3HAHUSA JUIA
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITEILHO IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUH
AKCTIEPUMEHT (TIOJTy4eHUE U N3yYEeHUE CBOMCTB OPraHNYECKHUX BEIIECTB, KAYECTBEHHBIE PEaKIINU
YIJIAE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIUX OpPraHUYECKHX BEILECTB,
pelIeHre AKCIEePUMEHTANIBHBIX 33/Jad 10 pPAclO3HABAaHMIO OPraHWYECKHUX BEIIECTB) C
coOmo/ieHeM TmpaBuil  Oe3omacHOro  oOpallleHMst C  BEUIeCTBaMH U JIAOOPAaTOPHBIM
obopynoBaHueM, (HOpMYyITUPOBATh IENIb HMCCICIOBAHUsS, TMPEICTABISATh B Pa3UIHON (popme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHU:

coOuIro/1aTh MpaBUJIa HKOJOTHYECKU 11€JIeCO00pa3HOro MOBEACHHS B OBITY U TPYJIOBOM
NeSITETHHOCTH B IEJISIX COXPAHEHHUS CBOETO 37I0POBbS, OKPYXKAMOIIEH MPHUPOIHON Cpensl H
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HABaTh OMACHOCTh TOKCHYECKOTO NEHCTBHS Ha JKMBBIE OPTaHWU3MBI OINPENETEHHBIX
OpraHMYeCKUX BELIeCTB, MOHUMast cMbIcha nmokazatens [1JIK;

aHATM3UPOBATh  IEJIECOOOPa3HOCTh  MPHUMEHEHHS  OpPraHWYEeCKHX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHUSI COOTHOLIEHUS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TONCK XHUMHYECKOMN
UHGOpPMALUK B PA3IMYHBIX MCTOYHMKAX (HaydHas WM ydeOHO-HaydHas JUTEparypa, CpeicTBa
MaccoBoi uHGpopMmanuu, VHTEepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHpopMalrio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C ITOCTABICHHOW y4eOHOM
3a7a4en.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OOm@as u HeopraHuyeckas XUMHs»
OTPaXKaloT:



Cc(OPMHPOBAHHOCTb MPEICTABICHUNA: O MAaTEpUAIbLHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
U II03HABACMOCTH SIBJICHUM IPUPOJBI, O MECTE€ M 3HAYCHUM XMMHHM B CHUCTEME €CTECTBEHHBIX
HayK U e€ pojiu B 00ECleYeHUU YCTOWYMBOIO PAa3BUTHUS, B PELICHUU MPOOJIEM IKOJOTHUECKOMH,
DHEPreTUYECKOM M THIIEBOW OE30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX
MaTepHajoB,  HOBBIX  MCTOYHUKOB  SHEpruM, B  OOECHEYEHUH  palMOHAIBHOI'O
IPUPOONOIB30BaHUSA, B (POPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KYJIbTYphI YeNIOBEKa, a TAKKE
9KOJIOTUYECKH 00OCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/J0POBBIO U IIPUPOAHOM Cpefe;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJIATrAOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMA, U30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToMa, S-

p-, d-aromHBIE OpOHMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOpHIM3aIs

aTOMHBIX OpOuTaJel, HOH, MOJEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBQJIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KPUCTAJIJIMYECKAsT PEIIETKA, XUMHUYECKas PEaKUus, pacTBOP, AJIEKTPOJIUTHI, HEJIEKTPOJIUTSHI,
NEKTPOJUTHUYECKAs  AUCCOLMALMA, CTENEeHb JUCCOLMALIMM, BOJOPOJHBIA  IIOKAa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOM 3PPEKT XUMUYECKON peakiy, CKOPOCTh XMMUYECKOH
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpUsI DIIEKTPOJUTHYECKON
quccounuanuy, nepuoaudeckuii 3akon [[.JM. MenneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUM IPU XMUMHYECKUX PEaKIMIX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOLIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI A3BIK XUMUH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABJICHHUA O CTPOCHHM BELIECTBA HAa AaTOMHOM,
WOHHO-MOJIEKYJIIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOAUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEPHOCTAX HX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JHCIEPCHBIX  CUCTEMAX;
(akToJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€301MacHOM HCIOJIb30BAHUU
BaXHEHMIINX HEOPraHWYECKHX BELIECTB B OBITY M NPAKTUYECKOM [eATEIbHOCTH YEJIOBEKa,
OOIIMX HAayYHBIX IPUHLUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMI: BBISIBIIATH XapaKTepHbIE MPU3HAKU MOHSITUH, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOIIME IOHATHSA IPU ONHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OPMHPOBAHHOCTh YMEHHsI MCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISl COCTaBIICHUS
dopMyNl BEIIECTB W YpPAaBHEHUM XHMHUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUS ONPEIENSITh BAJIEGHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKHX
AJIIEMEHTOB B COEAMHEHMSIX, BHJI XMMUYECKOW CBSI3U (KOBAJIEHTHAsl, MOHHAs, METaJINYyecKas,
BOJIOPOJIHAS ), TUIl KPUCTAINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMNA KPUCTAJUIMYECKOM peImEéTKH, OOMEHHBIM U JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJCHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAaCCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHMUYECKHE PEAKLUU IO PA3JIMUYHBIM NpPU3HAKAM (YUCILy U COCTaBy pearupyrommx
BEIIECTB, TEIUIOBOMY OS(QQEeKTy peaklnH, H3MEHEHUIO CTEleHEell OKHUCIIEHUs JJIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa U JApYrHe); CaMOCTOSTENbHO BBIOMPATh OCHOBAaHUS U
KpUTEpUH 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMBICI THepuoguueckoro 3akona JI. W.
MengeneeBa M JI€MOHCTPUPOBaTb €0  CUCTEMATU3UPYIOUIYIO, OOBACHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIEepBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MenneneeBa, NCNONB3Yysl MOHATHS «3HEPTETUYECKUE YPOBHM», «3HEPreTUYECKUE NOAYPOBHMY,
«s-, p-, d-aromHBIe OpOUTANN», «OCHOBHOE M BO30YXIEHHOE HHEPreTHUYECKUE COCTOSHUS



aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 riepuojaM u rpymmam Ilepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJIEKTPOHHBIX 000JIOUEK;

c(OPMHPOBAHHOCTh yYMEHHUH: XapaKTepH30BaTh (OMHCHIBATh) OOIIME XUMHYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE I'€HETHYECKOM CBS3U
MEXy HEOPTaHMYECKMMU BELECTBAMH C ITIOMOIIBI YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPHIBATh CYIIHOCTH: OKHCINUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuil MOCPeCTBOM COCTaBJICHMSI AJIEKTPOHHOIO OanaHca 3TUX peakIuil; peakiuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKPALIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITh 3aKOHOMEPHOCTH MPOTEKAaHUS XUMHYECKHX
peakiuui ¢ y4€TOM MX DSHEPreTUYECKUX XapaKTEPUCTHK, XapaKTEp HW3MEHEHHUS CKOPOCTH
XUMHUYECKON pEaKkiMu B 3aBUCUMOCTU OT Pa3jIMUYHBIX (DAKTOPOB, a TaKKE XapaKTep CMEIICHUs
XUMHUYECKOT'O PAaBHOBECHUSI 11O]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
IPOMBIIIJIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThL, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh NPUMEHEHHUST HEOPraHUYECKUX BEIEeCTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUSI PUCK-T10JIb32;

c(hOpMUPOBAHHOCTH BJIQ/ICHUS CUCTEMOM 3HAHUI O METO/IaX HAYYHOTO MO3HAHUS SIBJICHUN
OpUpoaBl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OHKCIEPUMEHT (peajbHBIl U
MBICTICHHBIN), UCTIONB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHs MPUMEHSTh 3TH 3HAHUS TMPHU
HKCIEPUMEHTAJIbHOM HCCIEAOBAaHUN BEIIECTB M Ui OOBSCHEHHS XHMHUYECKHUX SBIICHUH,
MMEIOILIHUX MECTO B PUPOJE, TPAKTUUECKON AEATEIIBHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBIISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTaBICHUSIMA JPYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0OojJee OCO3HAHHOTO
ITOHUMAaHUs MaTepUaIbHOIO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MMPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; Macchl BeLlecTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUYACTBYIOIIUX B PEAKLIUU
BEIIECTB; TEIUIOBOTO 3(eKTa peaklnu; 3Ha4eHNs BOJOPOJHOrO MOKa3aTels paCTBOPOB KUCIOT
U I1enodell ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJIE PAaCTBOPA C ONPEAEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JaHO B H30BITKE (MMEET IMPHMECH); J0JIU
BBIX0/1a MIPOJYKTa peakuuu; 00ObEMHBIX OTHOLLIEHU ra30B;

c(OpPMUPOBAHHOCTh YMEHUN: CaMOCTOSITENBHO TUIAHUPOBATh M TMPOBOJUTH XUMHUYECKHUN
AKCIIEPUMEHT (TIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, OIPEAEIECHUE CPEbl PACTBOPOB BELIECTB C ITOMOILBI UHIAUKATOPOB,
U3y4YeHHE BIMSHUS pPa3IMYHBIX (AKTOPOB Ha CKOPOCTh XMMMUYECKOH peaklMH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/1a4u 1Mo TemaMm «Mertamiby u «Hemertamnsl») ¢ coOnMoAeHeM MPaBHI
Oe3omacHOro odOpalieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
[eNb HWCCIENOBAaHUS, TMPEACTABIATh B pa3iuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLICHUBATh UX JOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHUM: COOTIONATh MpaBUia MOJTH30BAHUSI XUMUYECKOWU MOCYI0U U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HOro
MOBeeHNUA B OBITY M TPYNOBOM JEATENBHOCTH B IIENIAX COXPAaHEHHUS CBOETO 370pPOBbS,
OKPYXAaroIllel MPUPOJHON Cpeabl M AOCTHXKEHUA €€ yCTOMYMBOIO pPAa3BUTHSA, OCO3HABATh
OMAaCHOCTh TOKCHUYECKOIO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINpPEACIEHHBIX HEOPTraHWYECKHUX
BEIIIECTB, TOHKMMas cMbIc nokazarens [1JIK;



Cc(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBISATH LEJICHANPAaBIECHHBIH IMOMCK XMMHUYECKOH
uHPOpPMALlMK B PA3IMYHBIX MCTOYHMKAX (HAaydHas W ydeOHO-Hay4Has JHUTEparypa, CpeicTBa
MaccoBod uH(popmauuu, MHTepHET M Jpyrue), KpUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uHpopMalnio, epepadarpiBaTh €€ U UCIOJIb30BAaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a7a4en.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUS OPTraHMYECKUX coeAuHeHui A. M 8 bubmmorexa LOK
' P P A e https://m.edsoo.ru/d69df650
bytneposa
Hroro no pazgeny 8
Pasnen 2. Yraesonopoabt
21 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, 5 bu6nmoreka [JOK
) LUKJIOAIKAHBI https://m.eds00.ru/d69df650
) HenpenenbHbie yrieBoaopoOabl: alKEeHbI, 14 1 bubnmnorexa [JOK
’ aJIKaJVECHBI, aJJKMHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIICBOAOPOAEI (aPCHBL) https://m.edso0.ru/d69df650
)4 IIpupoaHbIE HCTOYHUKH YIVIEBOJOPOIAOB U UX 4 bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.eds00.ru/d69df650
Uroro no pazgeny 35
Paznen 3. Kuciopoacoaep:kaniue oprannyeckue coeInHeHust
3.1 Crnuptsl. Oenon 11 1 bubmmorexa [OK

https://m.edso0.ru/d69d{650
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KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 hitps://m.edsoo.rw/d69di650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YTIeBOTE! ¢ hitps://m.eds0o.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coe{uHeHust
bu6mmoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTEIL. belkn 12 hitps://m.edsoo.rw/d69di650
Hroro no pazneny 12
Pa3zgea S. BoicokoMoJIeKyJIsIpHbIE COeINHEHUS
5.1 BricOKOMONEKYISPHBIE COETMHEHHS 6 bubmorexa HOK
' yp 8 https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumenoBanmue pa3jaeioB H TeM nudpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. Ileprognyueckuii 3aK0H
1.1 I/ITI_II)G HoIu4IecKas CI/II():TeMa XUMHYECKIX 9 bubmorexa HOK
' PHOA https://m.edsoo.ru/2dd57£24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 1 | bubnnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd5724
bu6nmorexa LIOK
1.3 X 19 1 3
HMITHECKHE peaKiiti https://m.edsoo.ru/2dd57124
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 31 1 3
CMETAILIbL https://m.edsoo.ru/2dd57f24
22 Meramist 23 1 2 bubmorexa [IOK
https://m.edsoo.ru/2dd57f24
Uroro no pazgeny 54
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
’ JKU3Hb https://m.edsoo.ru/2dd57f24
Hroro no pazgeny 9
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oO0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
bu6mmoreka [IOK
IIPE/ICTABIICHHUE O 1
https://m.edsoo0.ru/3686e65
MHOT000pa3uu OPraHuYEeCKUX
COETMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
yriiepojia (OCHOBHOE 1
BO30YXKIEHHOE COCTOSTHUS) 1 bubmorexa HOK
y ) https://m.edsoo.ru/0ce6fd4dc
BanentHsie BO3MOKHOCTH
aToma yriepoja
XuMuyeckas CBsi3b B
OpTaHUYECKUX COCTUHECHHSIX.
bu6mmorexa [IOK
MexaHu3mbl 00pa3zoBaHUs 1
. https://m.edsoo.ru/8d39f5¢8
KOBaJICHTHOM CBSI3U, CIIOCOOBI
paspbiBa CBA3EH
Teopus crpoeHus
. bubnuotexa [JOK
OPraHUYECKHX COCTUHEHUHN A. 1
https://m.edsoo.ru/9e595¢cb8
M. byrneposa
Buast nzomepun: cTpyKkTypHas,
MIPOCTPAaHCTBEHHAS. 1 bubnmoreka [JOK
DneKkTpoHHBIE 3P HEKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OpraHu4eCKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

bu6mmoreka [IOK
6 CHUCTEMaTUYeCcKas
https://m.edsoo.ru/c212dd21
Homenkiarypa (IUPAC)
OpPraHUYECKUX BEUIECTB

7 Knaccudukanus peakiuii B bubnnoreka [JOK
OPraHUYEeCKOW XUMHUHU https://m.edsoo.ru/ba5706aa

g Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
3HAHUM 1O TeMe https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmras Gpopmyia,

9 HOMEHKJIaTypa U U30Mepus, bubnnoreka [JOK
DJIEKTPOHHOE U https://m.edsoo.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.edsoo.ru/3137711c¢
Haxoxnenne ankaHoB B

11 npupoe. CriocoOb! mosyueHus bubmmorexa [TOK

https://m.edsoo.ru/259b0aSb
Y IPUMEHEHNE ATKaHOB
[uknoankansl: o0IIast
dbopMyIia, HOMEHKIIATypa 1

12 U30MepHUsL, 0COOEHHOCTH bubnuoreka [IOK
CTPOCHUSA U XUMHAYECKUX https://m.edso00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMEHEHHUE

n bubnmoreka [JOK

13 Pemienune pacu€THbIX 3a7a4 Ha

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
https://m.edsoo.ru/87a37cab
https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
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https://m.edsoo.ru/bf84d8eb

OIIpElIETICHUE MOJIEKYJIIPHON
(bopMyIIbl OPraHMYECKOro
BELIECTBA [10 MACCOBBIM JI0JIAM
aTOMOB DJIEMEHTOB, BXOSAIINX
B ero cocras. CucremaTusanus
1 000011IeHe 3HaHUH 110 TeMe

AJIKEHBI: TOMOJIOTUYECKUH Ps/I,
oOmras ¢popmyina,
HOMEHKJIATypa, 3JIEKTPOHHOE U

bubmuorexa [JOK

14
MPOCTPAHCTBEHHOE CTPOEHHE https://m.edsoo.ru/273b0ale
MouiekyJ. CTpyKTypHas U I1C-
TpaHC-U30MEPUS ATTKEHOB
Du3nYeCKUe U XUMHUYECKHUE
15 CBOMCTBA ankeHoB. [IpaBuiio bubmorexa HOK
P https://m.eds00.ru/21069ccd
MapkOoBHHKOBa
16 CnocoOsl noTyueHus u bubnuotexa [JOK
HNpUMEHEHNE AIKEHOB https://m.edso00.1ru/665dc058
[IpakTuueckas padbora Ne 1 o
" bubnuoreka [IOK
17 teMme "[lonydyenue sTuiieHa u
. " https://m.edso0.ru/094 1 eed8
W3y4YeHHUE €r0 CBONCTB
Pemienne pacu€THbIX 3aa4 Ha
18 oTpeieTICHUEe MOJICKYJIIPHOM bubnmoreka [JOK
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BEIIECTBA
AnKanueHbl: CONpsHKEHHBIE,
M30JIMPOBAHHbIE,
bubmuorexa [JOK
19 KyMYJIUPOBAHHBIE.

Oco0EHHOCTH AJIEKTPOHHOTO
CTPOCHUS

https://m.eds00.ru/04298c0a



https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
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XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

20 CONPSIKEHHBIX INEHOB https://m.edsoo.ru/e561253d

o1 CriocoOsbI oTy4eHus U bubnnoreka [HOK
NIPUMEHEHUE AIKATUEHOB https://m.edsoo.ru/1aa81660
AJIKMHBI: TOMOJIOTUYECKUH P,
obmas popMmyIa,

22 HOMeHK(Jb;aIT)y;]a, 3JIEKTPOHHOE U bubmorexa HOK

https://m.edsoo.ru/68b6ccdc
IIPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI, (PH3MYECKHEe CBOMCTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB bubmmorexa [TOK

https://m.eds00.1ru/23493a93

24 KauecTBeHHbIC peakiuu Ha bubnnoreka [JOK
TPOWHYIO CBSI3b https://m.edsoo.ru/7b1c48da

)5 Crioco0bI nostyueHus u bubnnoreka [JOK
HNpUMEHEHNE AIKHHOB https://m.edsoo.ru/a6fDalea
Pemenue 3agau: pacu€rsl o

26 YPABHEHUIO XUMHUYECKON bubmmorexa [OK

https://m.edsoo.ru/5db&e526
peakiuu

7 Cucremaruzanus 1 000011eHNe
3HAHHH 110 TeMe
ApEeHbI: TOMOJIOTHYECKUH Psif,
obmas popmyna,

)3 HOMEHKJIaTypa. JIEKTPOHHOE U bubnuoreka [IOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 O€H30J1a U TOIyoa,
ux (pusmveckue cBONCTBa

79 XUMHYECKUE CBOICTBA apEHOB: bubnmoreka [JOK

PCaKMu 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
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30

XUMHUYECKUE CBOMCTBA apEHOB:
peakLMy pUCOEANHEHUS,
OKHCJICHHE TOMOJIOTOB OeH3071a

bubmuorexa [JOK
https://m.edsoo.ru/a44alaed

31

32

33

Oco0EeHHOCTH XUMUYECKUX
CBOMCTB CTHPOJIA

Penrenue pacu€THbIX 3a7a4 HA
OTIpEICIICHUE MOJICKYJIIPHON
(GOpMyIIBI OPraHUIECKOTO
BEIIIECTBA

CriocoObl nostyueHus u
IpUMEHEHHE apeHOB

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubmuorexa [JOK
https://m.edsoo.ru/53461a2c

bu6mmoreka [IOK
https://m.edsoo.ru/6£717d09

34

I'eneTnyeckas cBsA3L MCKOY
Pa3InYHBIMH KJIACCAMHU
yTIIEBOJIOPOIOB

35

Pacuérel no ypaBHEeHUsIM
XUMHYECKHUX PEAKIIHM.
Cucremarusanus 1 00001eHne
3HaHUH 110 TEME

36

37

[Ipuponnsiii ra3. IlomyTHbie
He(TSAHBIE ra3bl

KameHnHbI# yroib U mpoIyKTh
ero nepepaboTKu

bu6mmorexa [IOK
https://m.eds00.ru/69b3398b

38

Hedtp 1 ciocobs! eé
nepepabotku. [Ipumenenune
IPOJYKTOB MepepaboTKU HEPTH

bu6mmorexa [IOK
https://m.edsoo.ru/2119de78

39

['eHeTrdeckas CBSA3b MEXIY
pa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
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l'anorenonponsBoHbIE
YTJIEBOJIOPOOB: ANEKTPOHHOE

bubmuorexa [JOK

40
CTPOEHUE; PEAKLIUY 3aMELLIEHUS https://m.edsoo.ru/82b4d759
rajoresa
JleiicTBue 1Ie04uei Ha
raJjoreHIpoOU3BOAHbIE.
41 B3aumoneiictsue
IUrajJoreHajJKkaHoB C MArHUEM U
LIUHKOM
Cucremarusanusg U 00001IeHne
42 3HAHUHU 110 pa3aeil bubmmorexa LIOK
" P " Y https://m.edsoo.ru/20e89{22
YTieBogopoasl
43 KonTtponpsHast pabora o Teme bu6nuoreka [IOK
"VYrneBomoponr" https://m.edso0.ru/95¢9¢298
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKHH P,
ob6111asg hbopMyJia, CTpOECHHUE
44 MOJIEK ?1) E:;oyMe I/ISIp Bubmorexa ITOK
Yo pHd, https://m.edsoo.ru/df04c5cd
HOMEHKJIATypa,
KJlaccupukanus, GpuznyecKkue
CBOMCTBA
XUMHYECKHE CBOUCTBA
45 OpeNeILHBIX OTHOATOMHBIX Bubmiorexa IIOK
e https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crioco0bI ostyueHus u
46 OpUMEHEHUE OJHOATOMHBIX Bubmaorexa LOK
p https://m.eds00.ru/484100000000000
CITUPTOB
47 [Ipocteie 3¢upsr: bubnuoreka [IOK

HOMEHKJIaTypa U U30Mepus,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PUBUYECKUX U
XUMHYECKHX CBOHCTB

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJb U TIIMUEPHUH, UX

bu6mmoreka [IOK

48
¢du3nvecKkre 1 XUMHYECKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBaA
CniocoOsI noy4eHus u

49 MIPUMEHEHNE MHOTOAaTOMHBIX bubmorexa LIOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOII: CTPOEHUE MOJIEKYJIbI,
. bubmuorexa [JOK
50 (du3HYEeCKre CBOMCTBA.
https://m.edsoo.ru/2ce72618
TokcuyHOCTH heHoIIa
bu6mmoreka [JOK
51 XuMuueckue cBoMcTBa (peHosa
¢ https://m.edsoo.ru/037ca5f9

5 CriocoObI nostyueHus u bubnnorexka [JOK
nprUMeHeHue GpeHona https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora Ne 2.

53 Pemenne skcnepuMeHTATBHBIX bubnnorexa [JOK
3a1a4 o teme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cucremarusanus 1 00001eHne bubmuorexa [JOK
3HAHWUH 110 TEME https://m.edsoo.ru/1810cb9b
Anbnerusipl M KETOHBI:

AIIEKTPOHHOE CTPOCHUE
55 KapOOHUJIHLHON TPYMIIbI; bubnuorexa [IOK

TOMOJIOTUYECKHE PSJIBI, 00TIIast
dbopmyna, u3omMepus U
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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AJIBI[CFI/II[BI 1 KCTOHBI:

56 (dU3HUYECKHEe CBONCTBA; pEaKINu buGnnorexa LIOK
-P https://m.edsoo.ru/c887425¢
MIPUCOCTUHCHHS
Peaknuu okucieHus u
57 Ka4eCTBEHHBIC PEaKIIUU buGnnorexa LIOK
p https://m.edsoo.ru/a393baa9
aIILIETUI0B U KETOHOB
58 Crioco6b! nostydeHus bubnuoreka [IOK
aIbJICTUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPE/ICTIbHBIC
59 KapOOHOBBIC KHCIIOTHI, bu6mmoreka [IOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
HN3oMmepHs U HOMEHKIIATYpa
60 Ka 6OIfOBLIX KHCIIOT nyp bubmmorera [TOK
p o https://m.eds00.ru/700cc87b
dbuznyeckue cBoiicTa
XUMHYECKHE CBOUCTBA
bu6mmoreka [IOK
61 MpEACIIbHBIX OJTHOOCHOBHBIX
https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHUCIIOT
OCcoOEeHHOCTH CBOMCTB
6 MYpPaBbUHOMN KUCIIOTHI. bubnuorexa [IOK
MHuorooGpa3zue kapOOHOBBIX https://m.edsoo.ru/bb3 1be71
KHACJIOT
Oco0EHHOCTH CBOMCTB:
HETPeACIbHBIX 1
apoMaTHYeCKUX KapOOHOBBIX,
bu6mmorexa [IOK
63 TUKapOOHOBBIX,

TUAPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTeny BHICIIMX
KapOOHOBBIX KHUCIIOT

https://m.edsoo.ru/83a08773



https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113
https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773

[ToHsATHE O IPOU3BOAHBIX

bubmuoreka [JOK

64 KapOOHOBBIX KUCIIOT https://m.edsoo0.ru/0d162d9d
CriocoObI nosryueHus u

65 npUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.eds00.ru/7c065c9d
KHCIIOT
CnoxHbie d(upHI:

66 TOMOJIOTHYECKHH psiJi, oO1as bubnnoreka [JOK
dbopmyia, u3oMepus U https://m.edsoo.ru/adfffe6d
HOMEHKJIATypa

67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
CBOiicTBa 3(hUpOB https://m.edsoo.ru/ad6b94b2
Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU

68 peakuuu, Ha OIpeeIeHue
MOJIEKYJISIPHOHN (OpMYIIBI
OpPraHMYECKOTO BEIIECTBA
[IpakTuueckas padbora Ne 3.

69 Pelienne skciepuMeEHTAIBHBIX bubnnorexa [JOK
3agad no Teme "Kap6oHoBbIe https://m.edso00.ru/486671fb
KucoThl. ClioxxHbIe H3PUpHI"

JKupsr: ctpoenne, (?I/IE}I/I‘-IGCKPIG BuGmrorexa [OK
70 A XUMHAYECKHUE CBOMCTBA
https://m.edsoo.ru/al9c5b98
(ruaponus)
Oco0eHHOCTH CBOICTB JKHUPOB,

71 COJIEpXKAIINX OCTaTKU bubnmoreka [JOK
HETPEAETBHBIX )KUPHBIX https://m.eds00.ru/b0331922
KucaoT. JKupsl B Ipupo/ie

72 Mpu1a Kak COJIA BBICIIUX Bubmmorexa HOK

https://m.edsoo.ru/3¢566565



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
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KapOOHOBBIX KUCIIOT, HX
Morolee nercrtaue. [lousatue o
CUHTETHYECKUX MOIOIIUX
cpenctBax (CMC)

I'eHeTnueckas cBsI3b
YIJIEBOAOPOIOB U

bubmuoreka [JOK

73
KHCIIOPOACOAEPKALINX https://m.eds00.ru/56790¢c96
OpPraHMYEeCKUX BEIIECTB

74 Pacuérel no ypaBHEeHUsIM
XUMHYECKUX PEaKIUi

75 CucremaTtu3zanus u 06o01IeHNne bubnnoreka [JOK
3HAHUM 1O TeMe https://m.edsoo.ru/f8eaf2eb
OO01mas xapakTepucTHKa

76 YIJI€BOAOB U KilaccUpUKanus bubnnoreka [JOK
YTIEBOJIOB (MOHO-, IU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapHU/Ibl)

Mounocaxapuabl: puznyecKue
77 CBOMCTBA U HAXOXXJICHUE B bubmmorera [TOK
https://m.edsoo.ru/b4bdda2d
pupoje
[IpuMeHeHne TIIIKO3bI, €€
bu6mmorexa [IOK
78 3HAYEHUE B
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
Hucaxapunpl: caxaposa,

79 MaJlbTO3a M JIaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupone u https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE TUCaXapuIOB

20 [Tonucaxapuasl: cTtpoeHne bubnuoreka [IOK

MaKpoOMOJIeKyJ, (PU3NYECKHe U

https://m.edsoo.ru/72a04508



https://m.edsoo.ru/56790c96
https://m.edsoo.ru/f8eaf2eb
https://m.edsoo.ru/7a9693a1
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XUMHUYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsTne 06 UCKYCCTBEHHBIX

bu6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacdeTHbIX 3a7a4 Ha
%) omnpeAesieHue JOJIM BbIX0/1a bubnnoreka [HOK
NPOAYKTa PEaKLUHU OT https://m.edsoo.ru/7fde47ef
TEOPETHUECKH BO3MOKHOTO
23 Cucremaruzanus 1 00001IeHNe bubnnorexa [JOK
3HaHUU 1O paznaeny https://m.eds00.ru/08d4364c
KonTtponpsHast pabora o Teme
84 "Kucnoponconepxkariue bubmorexa LHOK
p p " https://m.edsoo.ru/42c6678e
OpraHUYECKUE COCANHEHUS
AMUHBL: K1accudukams,
CTpPOEHHE MOJIEKY, 00IIIast
85 @ch) MyJa I/ISOMeyI/ISI bubmmorexa [TOK
PMYy-1a, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyeckue
CBOMCTBA
26 XuMudeckue CBONCTBa bu6mmoreka [JOK
anu@aTuyecKux aMMHOB https://m.edsoo.ru/1bc5¢f80
AHWIIMH: CTPOCHUE aHWJINHA,
87 0COOCHHOCTH XUMHUYECKUX bubmorexa HOK
. https://m.edsoo.ru/39¢d21f1
CBOMCTB aHWJIMHA
Crioco0bI ostyueHus u
88 nprUMeHeHHe anupaTHIeCKIX bubmmorexa LHOK
p https://m.edsoo.ru/eal38763
aMHUHOB
29 AMUHOKHUCIIOTBI: HOMEHKJIaTypa bubnuorexa [JOK

U u3oMepus, GU3nIecKue

https://m.edsoo.ru/d1773e80
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cBolictBa. OTOeNbHBIE
MIPEACTABUTENH 0-aMUHOKHCIIOT

XUMHYECKUE CBOUCTBA
aMUHOKHCIIOT, UX

bubmuoreka [JOK

90 OHMOJIOTHYECKOE 3HAUEHUE
https://m.edsoo.ru/77df705a
aMuHOKHUCIOT. CHUHTE3 U
TUAPOIU3 TSN THIOB
o1 benku kak npupoaHbIe bubnuoreka [IOK
MOJIMMEPHI; CTPYKTYPBI OCIIKOB https://m.eds00.ru/429¢9899
bubmuorexa [JOK
92 XHUMHYECKHE CBOMCTBA OEIIKOB
https://m.edsoo.ru/6237306d
A3zoTcoaepikaiue
TEeTEPOLUKITNIECKUE
93 coeqnuennsa. HykinenHoBele Bubmorexa ITOK
a Y https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
Ouosiornueckas poib
[TpakTuyeckas padora Ne 4.
Pemienne skciepuMeHTATbHBIX
94 - bu6mmoreka [JOK
" A https://m.edsoo.ru/8e3¢02d1
A3zoTcoaepkalime
OpPraHNYEeCKHE COCTUHEHUS "
[IpakTuueckas pabora Ne 5.
95 Pemenne skciepuMeHTATBHBIX bubnmnoreka [JOK
3aga4 mo treMe "Pacrio3HaBanue https://m.edsoo.ru/bde3{df6
OpPraHUYEeCKHX COCTUHEHUN"
KonTpomnpHas pabota mo Teme
96 "A30TCcoaepIKalue Bubmorexa IIOK
p " https://m.edsoo.ru/ce561bc7
OpTraHUYECKUE COCAMHEHUS
97 OCHOBHBIE TOHATHSI XUMHH bubnmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH U METOIBI UX
CHHTE3a —II0JINMEpHU3aITis U
MOJIMKOHIEHCALIUS

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

ITnactmaccel. YTunusanusa u

bubmuorexa [JOK

78 nepepaboTKa I1acTuKa ! https://m.edso0o.ru/82242¢0f
DacToMepbl: HaTypaJIbHbIN

99 CI/IHTeTI/IIIepCKI/Ie K§qun. 1 bubmmorexa [TOK

https://m.edsoo.ru/246103ec
Pe3nna
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBbIE, 1 bubnuoreka [IOK
cuHTetndeckue. [lonumepsl https://m.eds00.1ru/5963a601
CIEIMaJIbHOTO Ha3HAUYEHUs
[TpakTuueckast pabota No 6.

101 Pemenue skciepuMeHTANBHBIX | bubnuoreka [IOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcCC ¥ BOJIOKOH"

O06o0011eHEe U cUCTeMaTU3aIHs

102 U3Y4YEHHOI'0 MaTepHalla 1o TemMe | bubnnorexka [JOK
"BBICOKOMOEKYJIISIpHBIE https://m.edsoo.ru/6a22ble8
coeuHeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabusie IIpakTnuyeckue
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
| Atom. CocTaB aTOMHBIX SJIEP. 1 bubnuoreka [{OK
Xumuyeckui anement. M30Tomsl https://m.edsoo.ru/59c112ee
) CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1 bubmmoreka [JOK
aTOMOB, KBAHTOBBIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKAX 1 bu6nmnorexa LIOK
AJIEMEHTOB (S-, p-, d-, f-31eMeHTHI) https://m.edsoo.ru/61294af9
4 Pacrnipenenenue a1eKTpOHOB 110 1 bubmuoteka [IOK
aTOMHBIM OpOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUK aTOMOB
5 3neMeTII:{)TOB B OCHOI(}I){OI\ZI:/I 1 bubmorexa HOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. | bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso0.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuoanueckas cucteMa XMMHUYECKUX
7 anemenToB /1. . MenaeneeBa, CBs3b C 1 bubmorexa HOK
N fl ’ https://m.edso0o.ru/16957¢c01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
g XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

MMU TIPOCTBIX U CJIOXKHBIX BEIIECTB MO
rpynmnam u nepruojam

https://m.edso00.ru/f8468927
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Cucremaruzanuys u 0000LIEHUE 3HAHUM

bubnunorexa LIOK

"nn

pacTBOpEHHOrO BeuecTa", ""MosipHas
KOHLeHTpauus"

? 110 TeME https://m.edsoo.ru/8fad2942
Bunsl xumnueckou cBs3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOJIEKYISIpHBIE B3AUMOAEHCTBUS
BaneHnTHOCTb U BaJICHTHBIE

1 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edsoo.ru/3d2ca093
F€OMETPUYECKUM CTPOECHHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIUHEHMAX: COCTaB U HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MonekyasipHOTo U

13 HEMOJIEKYJIIPHOIO CTpOeHUS. TuIbl bubmmnoreka HOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.

14 [IpencraBnenue 0 KOJUIOUIHBIX bubnmorexa HOK

https://m.edsoo.ru/da2¢70e4

pacTBopax
WctruHHBIE pacTBOPHI: HACKIIIIEHHBIE 1

15 HEHACBIIIEHHBIE, PACTBOPUMOCTb. Bubmmorexa [IOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3amau ¢ ucnosib30BaHUEM

17 TOHSTHH ""MaccoBas 10J1s bubnuorexa [JOK

https://m.edsoo.ru/785e¢0ab4
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13 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
110 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [leproanueckuii

20 3akoH u [lepuoauueckas cucrema bubnnorexa [JOK
XUMHYECKUX 3eMeHTOB JI. U. https://m.edsoo.ru/70a60aa4
Menpneneesa", "CtpoeHue BeiecTna.
Mmuoroo6pasue BemecTs"
Krnaccudukanusa XuMHUECKUX peakiui
B HEOPTaHUYECKOH M OpraHu4ecKon

21 XUMUHU. 3aKOH COXPAHEHUS MACCHI bubnnorexa [JOK
BEIECTB; 3aKOH COXPAHECHUS U https://m.edsoo.ru/6335cdd2
MIPEBPAIICHUS YHEPTUU TIPH
XUMUYECKUX PEAKITUAX
TemnnoBbie 3G HEKTH XUMUYECKUX

22 peakuuil. TepMoxumuueckue bubmmorexa LIOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Brruucnenust no ypaBHeHUSIM

23 XUMHYECKUX PEAKIUHI U buGnnorexa [IOK

https://m.edsoo.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopocTh XMMHUECKOH peakuuu, e€

24 3aBHCHMOCTH OT Pa3IMYHBIX (PaKTOPOB.
Karanus u katanuzaropsl

25 ['oMOreHHbIe ¥ reTepOreHHbIE peaKuu

26 [IpakTuyeckas padora Ne 1 o Teme bubmuorexa [JOK

"BnusiHre pa3nu4HbIX (PaKTOPOB Ha

https://m.edsoo.ru/1facaldl
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CKOPOCTb XUMHUYECKON peakiuu"

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE paBHOBECUE https://m.edsoo.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34e17
MOJIOKEHUE XMMHUYECKOTO PAaBHOBECHS
DNEeKTPOIMTHYECKAs TUCCOLIUALIHS.
29 CI/IHLEI),Ie 1 ci1a0bble JIEKTPOIUTHI bubmorexa [IOK
P ' https://m.edsoo.ru/5766bdf
CreneHs AuccOIMAINN
HNonnoe npoussenenue Boabl. Cpena
30 BOJTHBIX EIl)CTBO oB. Bogopo HI)III;I bubmmorexa [TOK
A p POB. BOAOPOA https://m.eds00.ru/3966ca89
nokazatensb (pH) pactBopa
I'maponu3s coneit. Peakium,
31 1} ofeKan 1€ B pacTBOpax brbmmorexa [IOK
P . P p https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHYECKUE PEAKIIUU B PACTBOPAX bubmmorexa [TOK
P B P P https://m.edsoo.ru/2e3daeb0
3JEKTPOJIUTOB
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC
33 eakuuu. BaxHeinme OKUCIUTENN U Bubmmorexa [IOK
peaKttn. https://m.eds00.1ru/56226060
BOCCTAHOBUTEIU
34 MeTto/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edso0.ru/fb691387
35 DNEKTPOJIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIIECTB https://m.edsoo.ru/93fb97d2
36 Pemrenue 3aiau pa3nuvHbIX TUIIOB bubmorexa HOK
&P https://m.edso0o.ru/5a859d16
37 Pemenue 3agau pa3nuyHbIX TUIIOB bubmmoreka [JOK
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https://m.edsoo.ru/5afa265d

18 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [IOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85

39 KonrponsHas pabora o Teme bubmunoreka [JOK
"Xumudeckue peakuuu" https://m.edsoo.ru/a8a0a930
[TonoxxeHne HeMeTawIOB B
[lepuonnueckoil cucTeMe XUMHUYECKHUX

bubnuoreka [{OK
40 snemenToB JI. 1. MengeneeBa u
https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AJoTponus HeMeTauIoB (Ha puMepe
41 KHCJIOpoJia, cepbl, hocdopa u bubmorexa HOK
PO, CEpEL, P https://m.edsoo.ru/ef92¢91¢c
yriiepo/a)

47 Bonopona: nonyuenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

bubmmoreka IIOK
43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U
. https://m.edsoo.ru/4e223795
XUMUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHUCJIOPOJCOAEPKAIINE COETUHEHUS bubmmorexa [IOK
POACOAEP A https://m.edso00.ru/6b3255e6
raJIOT€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COETUHEHUN
[TpakTuyeckas padora Ne 4. Pemenue

but6mmoreka [IOK
46 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHeie u
MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS,

bu6nunoreka LIOK

47
(hU3UYECKre U XMMHUYECKUE CBOMCTBRA. https://m.edsoo.ru/c8abc36a
O3oH. [IpuMeHeHue kuciIopoaa U 030Ha

bu6nunoreka LIOK
48 OKcHabl ¥ IEPOKCUIBI
a p a https://m.edsoo.ru/5¢8816a0
49 Pertenuie 3agau pa3siin4HbIX THIIOB buGnuorexa [IOK
P https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOXKACHHUE B IPUPOJIC,
P pup bubnunoreka LIOK
50 CHoCcoObI MOTy4YeHUs, PU3NYECKUE U
. https://m.edsoo.ru/46afael6
XHMHUYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbPuas
POBOAOPOA, CyIbhHA https://m.eds00.ru/7¢875999
Kucnopoaconepxariue coefuHeHHs
52 cephl gco6eHHF:)CTI/I CBOWCTB CEpHOU bubmorexa HOK
PBI- P https://m.edsoo.ru/8cfa2548
KHCIIOTBI
[IpakTnueckas padora Ne 5. Pemenue
bubmmoteka IIOK

53 AKCIIEPUMEHTAIIBHBIX 3a71a4 110 TEME

" . " https://m.edsoo.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaxX0XJAEHUE B IPUPOJIE,

54 CrocoOBI MOydeHus, Pu3ndecKne u bubmmoreka [JOK
XHMHUYECKHE CBOMCTBA. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepxariue coefuHeHUS

55 asora F())co6eHII{)OCT1/I CBOWCTB a30THOM bubmorexa HOK

i https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHneHne a30Ta ¥ €ro COEIMHEHU. bubmuotexa [JOK

A3OTHBIE yA00peHUS

https://m.edso0.ru/1295059
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docdop: HaXOKIEHUE B IPUPO/IE,
CIocoOBI MOJyYeHUsI, PU3nYecKue u

bu6nunoreka LIOK

57
XUMHUYecKue cBoricTBa. Dochubl u https://m.edsoo.ru/9a6b43ec
dhochun
Oxcunasl dpocdopa,

58 docdo c((l))):[e (bncsmne kucnotel. Comun bubmmorexa [IOK

p . p ’ https://m.edsoo.ru/c7a2d429
(hochopHOIt KUCITOTHI

59 [Tpumenenne pocdopa u ero bubnuoreka [IOK
coequHeHni. DocdopHbIe yI0OpeHUS https://m.edsoo.ru/a218070a
[IpakTuueckas pabora Ne 6. Pemenue

bubnuoreka [{OK
60 AKCIIEPUMEHTANBHBIX 33724 10 TeMe
https://m.edsoo.ru/8175ac3f
"A3o0t 1 pocdop u ux coeruHEHU"
VYrnepoa: Hax0XAEHUE B IPUPOJE,

61 aJIOTPONHbBIE MO (UKALINY; bubmmnoreka HOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb1919e
MIPUMEHEHNE
Oxcup yriepona(ll), oxcu

62 e J:)ya(l\?) r(OJI)LHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [TOK
YHIEpon 4 https://m.edsoo.ru/dbas58adf
coJiu

63 Pemenue 3aga4 pa3nuyHbIX TUIIOB buomorexa OK

At p https://m.eds00.1ru/6029b609
KpemHunii: HaxoXASHUE B IIPUPOJE,
64 015000651 oJT quiIHﬂ (1)1/131/1r1:ecr:)1<:11e u Bubmmorexa [IOK
Y . https://m.edsoo.ru/143558ab
XUMHYECKHE CBOICTBA
65 Oxkcun kpemaus(IV), kpemaueBas bubmmoreka [JOK
KHCJIOTA, CUIIMKATHI https://m.edsoo.ru/3170e7bl
bubnunoreka LIOK
[IpumeHeHne KpEMHHUS U €ro
66 https://m.edsoo.ru/393cdac0

coeguHeHnil. CTEKI0, €ro moJiyuyeHue,

https://m.edsoo.ru/5823cefb
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BUJBI CTCKJIA

67 Pemenue 3aga4 pa3nuIHBIX TUIIOB bubmorexa HOK
Aatp https://m.eds00.ru/b624801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o Teme "HemeTamnsr" https://m.edsoo.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTamasr" https://m.edso00.ru/d0484¢c76
70 AHanus pe3yabTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edso0.ru/2b7¢9510
ITonoxxeHre METalJIOB B
[Teproanaeckoii cucTeMe XUMHUSCKUX
bubnunoreka LIOK
71 31eMeHTOB. OCOOEHHOCTH CTPOEHUS
https://m.eds0o.ru/9839c16¢
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METaJIJIOB
OO6mume guznueckre CBOMCTBA
bubnmorexa LIOK
72 MetasuioB. [I[puMeHeHne MeTanioB B
https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
7 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METAJIOB https://m.edso0.ru/42b872¢3
74 Pemenve 3a1a4y pa3aMvHBIX THIIOB bubmorexa HOK
A&TP https://m.edsoo.ru/e3de37b6
DIIEKTPOXUMHUYECKUHN Psijl HATTPSHKEHUM
75 MeTaJIJII)OB O61mue cnoio6m ncl)jn YeHUS bubmmorexa TIOK
' Y https://m.edsoo.ru/94eb377a
METaJIIOB
OO6m1as xapakTeprucTuka MeTauioB [A-
76 rpymms! lleprpoauyeckon cucTeMsl bu6nuorexa [IOK

XUMUYECKUX IeMEHTOB. Harpuii u
KaJIMii: ofTyyeHue, Gu3nuecKue u

https://m.edsoo.ru/e12¢26b3



https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510
https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mmas xapakrepucTuka MetamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77 KaJIbIMIA: IOJy4YeHue, pu3nueckue u https://m.edsoo.ru/7¢3e49c0
XUMUYECKHUE CBOKMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

73 JKEcTKOCTh BOMBI U CITOCOOBI €€ bubnuoreka [{OK
yCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.eds00.1u/0e79b266
AmdorepHbIe CBOMCTBA OKCHA U

20 TUAPOKCHIA AJIFOMUHUS, bubmmoteka IIOK
TUIPOKCOKOMIIJIEKCHI aJIFIOMUHUS, UX https://m.edsoo.ru/5d12d318
IIPUMEHEHNE

81 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
ITpakTryeckas pabora Ne 7. Pemenue

82 JKCIEPUMEHTAIBHBIX 337124 110 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/27a4af43

MerTansl IJ1aBHBIX TOATPYIIT

OO11ast xapakTepuCTHKa METAJIOB

%3 no6ouHbIX noarpymni (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.edsoo0.ru/610d7431
3JIEMEHTOB
du3nyecKknue 1 XMMHUYECKHE CBOMCTBA

84 XpOMa U €ro COeAMHEHUH, UX bubmmorexa TIOK

https://m.edsoo.ru/9911bef3

IIPUMEHEHNE

85 Baxwuelime coelMHEHNs MapraHiia. but6mmoreka [IOK



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43
https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3

IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

https://m.eds00.ru/039d69c8

duznueckre 1 XUMUYECKHE CBOMCTBA

86 ’Kenesa u ero coenuuennii. [lonyyenue bubnmorexa LHOK
’ Y https://m.edsoo.ru/1b7{8741
Y IPUMEHEHHUE CIUJIaBOB Kelie3a
duznyeckue 1 XUMHUECKHE CBOIICTBA
87 MEIU U €€ COeTUHEHUN, NX Bubmiorexa OK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHHE
dusnueckue U XUMHUYECKHE CBOMCTBA
28 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
IIUHKA
ITpakTryeckas padora Ne 8. Pemenue
bubmmoreka IIOK
89 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
" " https://m.edsoo.ru/abe352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3amay pa3sInuHBIX THIIOB bubnmorexa OK
p https://m.edso0o.ru/a8b83d83
O000I11IeHNE U CUCTEMATHU3aI1sI
91 U3YUYEHHOT'0 MaTepuaia II0 TeEMe bubmmorexa OK
" M " p https://m.edsoo.ru/e91{e975
Mertamnsl
9 KonTponbhas pabota no teme bubmuoreka [IOK
"MeTtamner" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edso0.ru/9ebff2fd
Ponps xuMnu B o0ecrieueHnu
94 YCTOMUYMBOTO pa3BUTHUS YEJIOBEYECTBA. bubnuorexa [IOK

ITonsatue o Hay4YHBbIX MCTOAAxX
HnCCiaca10BaHusA BEIICCTB

https://m.edsoo.ru/080fe 110



https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954
https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

Hayunbie npuHUHUITBI OpraHU3aluu
95 XUMHUYECKOIO MTPOU3BO/ICTBA. | bubnmoreka [JOK
[TpombInIIEHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKPY>KaIOIIEH Cpeibl U ero 1 bubmmorexa LIOK
PYZAIOMIEH CPeA https://m.edsoo.ru/9f1 1bfS1
MTOCJICICTBHS
97 XuMUs 1 310pOBbE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumud nmumy. Pois XxumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpeacTtsa. beitoBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHemme
100 CTPOUTEIbHBIE U KOHCTPYKITMOHHBIS 1 bubmmorexa LIOK
P TPYRH https://m.eds00.ru/61¢69003
MaTepHuabl
XuMUsl B CETLCKOM XO35HCTBE.
101 Oprannyeckue 1 MUHEpAJIbHbIE 1 bubmmorexa LIOK
p p https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUI 1 but6mmorekxa [IOK
110 TEME https://m.eds00.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003
https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70




ITPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon
NpPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHero 0011ero
o0pa3oBaHus

1

Brnanenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:

1.1

1.2

OCHOBOIIOJIArarolue MOHATUS (XUMHUYECKUHA 3JIEMEHT, aTOM, H30TOIIbI,
JIEKTPOHHAsi 000JI04Ka aToMa, S-, p-, d-3J1EeKTPOHHBIE OPOUTAIN ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BaJIEHTHOCTb, JIEKTPOOTPULIATENILHOCTb, CTEIEHb OKHCIICHMS,
XUMHYECKass CBA3b (O- W T-CBSA3b, KPATHBIE CBSI3U), THOpUAM3ALUSA
aTOMHBIX OpOuTasiel, KpHCTalJIMyecKas peleéTka, Mojb, MOJIApHas
Macca, MOJSpHbIA O0O0BEM, MOJSpHAs KOHILEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIHI
CKeJeT, (YHKIUOHAJbHAsl TIpyIlma, pagukai, HU30MEpbl, CTPYKTypHas
¢dopmyna, um3zomepus  (CTpyKTypHas, TreoMmeTrpuueckas  (uuc-,
TPAaHCU30MEPHSI), TOMOJIOTUYECKUI psiA, TOMOJIOTH, YIJIEBOIOPOAbI,
KHUCJIOPOA- U a30TCOJepKallie COEAUHEHHUs, OMOJIOIMYeCKH aKTHUBHBIC
BellecTBa (yIieBObl, JKUPBI, OEIKU), MOHOMED, OJUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHHUS, KPEKUHT, pUGOPMHHT, THITbI
XUMHUYECKUX peakuuid (OKHCIUTENIbHO-BOCCTAHOBUTENIBHBIE, HK30- U
SH/IOTEPMHUYECKUE, PEAKIIUH MOHHOIO OOMEHa, TOMO- U I'€TepPOreHHBIE,
oOpaTtuMble U HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIMUTHI, HEITEKTPOJIUTHI,
ANEKTPOJINTUYECKAs AUCCOLUALNS, CTENIEHb TUCCOLMALNN, OKUCIIUTED,
BOCCTAaHOBUTENb, OJJEKTPOJIM3, CKOPOCTb XHUMHUYECKOW peakiuw,
XMMHUYECKOE paBHOBECHE)

TCOPHUU W 3aKOHBI (Teopm[ XUMHUYCCKOIro CTpPOCHUA OPraHuYCCKHUX
BemiectB A.M. byTiepoBa, Teopus 3JIE€KTPOJUTHYECKON IUCCOLMALNH,
[lepuognueckuii 3akon .M. MenneneeBa, 3aKkOH COXpaHEHHUS Macchl),
3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHUH, MHUPOBO33PEHYECKHE
3HaHUA, JCKaAIME B OCHOBC IMOHMMAaHUA IMPUIYUHHOCTH U CUCTEMHOCTHU
XMMHUYECKHUX SIBICHHUH, COBPEMEHHBIE MPEACTABIEHUS O CTPOCHHUU
BEIIIECTBA HA aTOMHOM, MOJIEKYIIPHOM U HaAMOJIEKYJISIPHOM YPOBHSIX

1.3

IpEaACTaBICHUA 0 MEXaHUu3Max XUMHYCCKHUX peaKquI,
TCPMOANHAMHUYCCKUX n KHHECTHYCCKHX 3aKOHOMCPHOCTAX nux
IMPOTCKAHUSA, O XUMHUYCCKOM PABHOBECHHU, JUCIICPCHBIX CUCTEMAX

1.4

1.5

(baKTOJ'IOFI/I‘ICCKI/Ie CBCICHUA O CBOﬁCTBaX, COCTaBEC, IIOJYUCHHUHN H
0e30ImacHOM HCIIOJBb30BaHNH BaKHEHIIINX HCOPTaHNYCCKUX n
OpraHN4Y€CKUX BCIICCTB B 6I)ITy u Hp&KTH‘—ICCKOﬁ JCATCIIBHOCTH
YCJIO0BCKa

o0Iye Hay4HbIe HMPUHIMIBI XUMHYECKOTO MPOM3BOJACTBA (Ha MpUMeEpe
MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHakKa, METaHOJa, IepepadOTKU
HedTH)

CdopmupoBaHHOCTH YMEHUI BBISBIISITH:

2.1

XapakTepHble TMPU3HAKM M  B3aUMOCBS3b HW3YYEHHBIX IOHSTH,
MPUMEHATh COOTBETCTBYIOIIME TMOHSTUSI TMPU ONUCAHUU CTPOEHUS U




CBOJMCTB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB U UX MPEBPALICHUI

2.2

B3aHMOCBS3b XHMUYECKHUX 3HAHUN C MOHATHIMH HU MNpeaACTaBICHUAMU
ApYyrux mnpeamMeToB IJisd 0oJsiee OCO3HAHHOIO MOHHUMAHHSI U OOBICHEHHUS
CYIIHOCTHU MAaTCPUAJIBHOTI'O CAMHCTBA MHpPa

ChopMupoBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1

3.2

HanMCHOBAHUA XHMHYCCKHX COG,Z[I/IHGHI/Iﬁ MCKAYHAPOOAHOro COro3a
TGOpeTquCKOfI u HpHKHaﬂHOﬁ XMMHU W TpHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAINUXCA K H3YYCHHBIM KJIacCaM OpPraHU4YCCKUX U
HCOPraHN4YCCKUX COGI[I/IHCHI/Iﬁ

XMMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJIEHHs (OPMYJI HEOPraHUYECKHX
BELIECTB, MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX
U CKEJIETHBIX) (JOPMYJI OPIraHUYECKUX BEILIECTB

CdhopmupoBaHHOCTH YMEHHS KJIACCUDHUITUPOBATH:

4.1

4.2

HCOPraHn4eCKUeC BEHICCTBA, CaAMOCTOATCIIBHO BI)I6I/IpaTI) OCHOBAaHHsA U
KpUTCpru 1JIA KJ'IaCCI/I(bI/IKaI_II/II/I HN3Y4aCMbIX XUMHUYCCKHUX 00BEKTOB

OpraHMYeCKHe BEILECTBA, CaMOCTOSATENBHO BbIOMpaTh OCHOBaHUS U
KpPUTEpUU JUIs KIacCU(PUKAIMK N3yJaeMbIX XMMUYECKUX OObEKTOB

4.3

[0 pa3JIM4HbIM IpHU3HAKaM (YUCIYy U COCTaBy pEarupyroUIMX BEILECTB,
TeioBoMy 3(G(GEKTy peakiy, W3MEHEHHIO CTENCHEeH OKUCIICHUS
3JIEMEHTOB, 0OPATUMOCTH PEAKIIUHU, YIACTHIO KaTaJu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUSI XapaKTEPHU30BATh DJIEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
XUMHYECKUX 371eMeHTOB 1 — 4 nepuonoB [lepnoanueckoit cucremsr JI.1.
MenzeneeBa 1 UX BaJICHTHbIE BO3MOYKHOCTH, UCIOJIb3Ys MOHATHS S-, p-,
d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUUECKUE YPOBHU

ChopMupoBaHHOCTb yMEHUSI OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHMS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH COECIUHEHHH IO
IIEpUOAAM U IpyIIam

ChopMUpOBaHHOCTb YMEHHUSI COCTABIISATh YPABHEHUS XUMHUYECKUX
peakMil U pacKpbIBaTh UX CYIIHOCTH:

7.1

7.2

7.3

OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI ITOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PeaKIui

YPaBHEHHUs PEAKUUN pa3Iu4HbIX THUIIOB; TOJHBIE M COKpAIIEHHBIE
YpaBHEHHUsI peakluii HOHHOTO 0OMEHa, yUUThIBAsl YCIOBHUS, IPU KOTOPBIX
9TH peaklMy UAYT 10 KOHIIA

peakiuii THAPOIM3a, peakluid KOMIUIEKCOOOpa3oBaHMs (Ha MpuMmepe
T'HIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

8.1

C(I)OpMHpOBaHHOCTB YMCHUS NMOATBCPIKIAATD:

Ha KOHKpPETHBIX TMpHUMepax XapakTep 3aBHCHUMOCTH PEaKIMOHHOMN
CIIOCOOHOCTH OpPraHMYECKHUX COEIUHEHHH OT KpaTHOCTH U THMa
KOBAJICHTHOM CBSI3M (O- U T-CBSI3U), B3AUMHOTO BIIMSHUS aTOMOB U IPYII
aTOMOB B MOJIEKYJaX, a TaK)Ke OT 0OCOOCHHOCTEH pean3aliy pa3IndaHbIX
MEXaHU3MOB NPOTEKaHUs peaKkLnui

8.2

XapaKTEepHble XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH
SKCIIEPUMEHTAMH U 3alIUCSIMU YPaBHEHUN XUMUYECKUX peaKkIuil

ChopmMupoBaHHOCTh YMEHHS XapaKTEepH30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBa BENIECTB, MPUHAICKAIIUX K ONpPEAeICHHBIM KjaccaM H




10

10.1

10.2
10.3
10.4

rpynmnaMm CoeIMHEHUN (IIPOCThIC BEIIEeCTBA, OKCUIBI, TUAPOKCUIBI, COJIH;
YIIIEBOAOPOIBI, IPOCTHIC APUPHI, CIUPTHI, (DEHOIIBI, AITBICTH/IBI, KETOHBI,
KapOOHOBBIC KHUCIIOTBI, CJIOXKHBIC S(UPBI, KHUPBI, YIIEBOJIBI, AMHHBI,
AMUHOKHCIIOTBI, OSJIKH)

ChopMupoBaHHOCTh yMEHHUS MPOBOAMTH PACUETHl O XHUMHYECKUM
dbopMysiaM W YpaBHEHHSIM XUMHUYECKHX PEaKIHid C HCIOIb30BAHHEM
(bu3MYECKUX BEIIMYHH:

Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTa PEAKIHH, €CIU OJIHO
W3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEIEIEHHON MaCCOBOM
J0JIel pacTBOPEHHOTO BEIIECTBA MM JaHO B U30BITKE (MMEET MPUMECH )

MacCOBOM Wi 00BEMHOM JI0JIH, BBIX0/Ia MMPOYKTA PEAKIIUU
TEIJIOBOTO 3¢ (eKTa peakIui
00BEMHBIX OTHOIIICHUH Ta30B

10.5

10 HaXOKJICHUIO XUMUYIECKOW (POPMYJIBI BElIecTBa

11

Bianenne cucremol 3HaHMM O METOAAX HAY4YHOI'O IO3HAHUS SIBICHUM
IPUPOJIbI, UCTIONIB3YEMBIX B €CTECTBEHHbBIX HayKaX U YMEHHUE IPUMEHSTh
9TH 3HAHUS IPU SKCIEPUMEHTAIBLHOM MHCCJIEIOBAHUU BEIIECTB U JUIA
OOBSICHEHUS! XUMHUYECKUX SIBJICHMH, MMEIOUIMX MECTO B IpPHUPOJE,
MIPaKTUYECKON JAESITEIbHOCTU YEJIOBEKA U B IOBCETHEBHOM KU3HU

12

ChopMupoBaHHOCT yMEHHUS TPUMEHATH (UCIOJIB30BATh) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEIIECTB JUIsI SKCIEPUMEHTAIBHON NPOBEPKHU
TUTOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH TPOTEKAHUS XHUMHUYECKUX
peakuuMié ¥ TMPOTHO3UPOBAHUS BO3MOYKHOCTEM UX OCYILIECTBIICHUS;
CUCTEMHBIE XUMHUYECKHUE 3HAHUSA JUII OOBSACHEHUS W TPOTHO3MPOBAHUS
SIBIICHUM, MMEIOIIMX €CTECTBEHHOHAYUYHYIO MPHUPOAY; s MPUHATHA
TPaMOTHBIX PEIICHUI TTPOOJIEM B CUTYAIIUSX, CBSI3aHHBIX C XUMUEH

13

14

CpopMHUpOBAaHHOCTh YMEHHS TUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHI
HKCHEPUMEHT (TOJIyueHHEe U H3Yy4YEeHUE CBOICTB HEOPraHMYECKUX MU
OpPTaHUYECKUX BEIIECTB, KAUECTBEHHBIE pEAKIUU YIIEBOJOPOJIOB
Pa3IUYHBIX KJIACCOB M KHCIOPOJCOAEPIKAIMX OPraHMYECKUX BEIIECTB,
pereHue OKCIEPUMEHTANBHBIX ~ 3aJa4 10  PacllO3HABAHMIO
HEOPTraHMYECKUX M OPraHMYEeCKHUX BEIIECTB) C COOJIIOJCHHEM MpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a0OpaTOPHBIM
o0opyaoBaHueM; GOpMyIUPOBAThH LIENN HCCIEIOBAHUS; IPEICTABIATH B
pa3nmuyHOi  (opMe pe3yNbTaThl OKCIEPUMEHTa, aHAIM3UPOBATh U
OLIEHUBATh UX JJOCTOBEPHOCTb

ChopMupoBaHHOCTh YMEHHSI OCYLIECTBIISTH I€JIE€HANPABICHHbBIM MOUCK
XUMHUYECKON MH(OpMAIIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Hast U yuyeOHO-
Hay4Has JUTepaTypa, CpeJCTBa MacCoBOM nHpopmaimu, ceth HTepHeT 1
JpyrHe), KPUTHYECKH aHAIM3UPOBATh XHMMHUYECKYI0 HH(opmanuio,
nepepadaTbiBaTh €€ U HCIIOJB30BaTh B COOTBETCTBUU C ITOCTaBJICHHOM
yueOHOI 3aaueit

15

ChopMupoBaHHOCT yMEHHUSI MPOTHO3UPOBATh, AHAIM3UPOBATH H
OIICHMBAaTh HMH(OPMAIMIO C TIO3UIMA SKOJOTUYECKOW OEe30macHOCTH
MOCIIEACTBUI OBITOBOM M TPOM3BOACTBEHHOW JIEATENBHOCTH YeNOBEKa,
CBS3aHHOW C TIepepaldOTKONM BeIIeCTB; C(HOPMUPOBAHHOCTH YMEHHM
OCO3HABaTh  OMACHOCTh  BO3JCHCTBUSI HA  JKHUBBIE  OPTraHU3MBI
OTpeNIeNIEHHBIX BEIIECTB, IOHMMAs CMBICH T[IOKa3aTels MpeneinbHOM




I[OHyCTHMOﬁ KOHLOCHTpAllM, W TMOACHATL Ha IMpUMCpax CIIOCOOBI
YMCHBIICHUSA U IPE€AOTBPpAILICHUA UX BPECIAHOI'O BOBI[CﬁCTBPIH Ha OpraHu3m
YCJIOBCKaA



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMbBIX HA EI'D

o XuMunumn

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

TeopeTndyeckre OCHOBbI XUMUU

1.1

1.2

1.3

1.4

Crpoenue BemectBa. CoBpeMeHHas MOjeNlb CTpoeHHsl aToMa. Pacmpenenenue
9JIGKTPOHOB IO SHEPreTHYecKMM ypoBHAIM. Kraccupukanuss XuMHUECKUX
aneMeHTOB. OCOOEHHOCTH CTPOEHHUS SHEPreTUYECKUX YPOBHEW aToMOB (s-, p-, d-
aneMeHTOB). OCHOBHOE W BO30YXKAEHHOE COCTOSHHUS aTOMOB. OIJIEKTPOHHAS
KoH(urypaius aroma. BajieHTHbIE 2JIEKTPOHBI

Ilepuonuueckass cucrema xumuueckux a3neMeHToB .M.  MeHneneesa.
Ousnueckuit cmbica [lepuoanmueckoro 3akona .M. MenneneeBa. [Ipuunnsl u
3aKOHOMEPHOCTU HU3MEHEHHUSl CBOMCTB JJIEMEHTOB M HUX COCIWHEHUU 10
MepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COETMHEHH, BBICIIUX OKCUAOB M THIPOKCHUIOB
BanienTHOCTB. DiieKTpoOTpULIATENbHOCTh. CTENEHb OKUCIECHUS

Bunbl xumuueckoi cBs3M (KOBaJCHTHAsI, HOHHAsI, METALTNYeCKasi, BOJOPOIHAs)
Y MEXaHU3MBbI €€ 00pa3zoBanus. MeXMOJIEKyIsIpHbIE B3auMoAecTBus. BemecTra

MOJIEKYJISIPHOTO U HEMOJIEKYJSIPHOTO CTpO€HUs. TUNbl KpUCTAJUIMYECKUX
peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEeIETKU

1.5
1.6

Xumunyeckas — peakuus.  Knaccuduxamuss — XMMHMYECKHX — peakluil B
HEOPraHWYECKON ¥ OPraHN4eCKON XMMHH. 3aKOH COXPAHEHMsI MacChl BELLIECTB

CkopocTb peakiu, €€ 3aBUCUMOCTb OT pa3In4YHbIX (PAaKTOPOB

1.7

TennoBsie a3 dekThl XUMUYecKuX peakiuil. TepMoxumMuueckre ypaBHEHUs

1.8

1.9

1.10

OO6patumbie peakiuu. XuMHU4Yeckoe paBHoBecue. DakTopbl, BIUSAIOIMIME Ha
COCTOSIHUE XUMHUYECKOro pasHoBecus. [Ipunnun Jle I1larense
OnexTponutuueckas auccoruanus. CunbHble U cinalbie dmekTponuthl. Cpena
BOJHBIX PAacTBOPOB BEIECTB: KHCHas, HEUTpaibHas, 1ienouHas. CTeneHb
aucconuanui. Peakiy noHHoro oomMeHa

I'unponus coneii. Monnoe mpousBeneHue BoAbl. Bogoponnsiii mokazatens (pH)
pacTBopa

CrniocoObl BBIpaKEHHSI KOHILIEHTPALUU PACTBOPOB: MAacCcOBasi J0JIsI pACTBOPEHHOTO
BELIECTBA, MOJIIpHAas KOHILEHTpauus. HacelllleHHble UM HEHACBILLEHHBIE
pacTBOpBL, pacTBOpUMOCTh. Kpuctamioruaparsl

1.12

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBegeHne BemecTB B cpenax c
pa3HbIM 3HaUeHHeM pH. MeToabl 21eKTpoHHOTO OanaHca

1.13

DJIEKTPOJIM3 PACTBOPOB U PACILIIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMHUHU

2.1

2.2

Krnaccudukanus Heoprannueckux coequHeHnii. HomeHknatypa HeopraHm4eckux
BEILIECTB
XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpWUM, Kanui, KajdbLUH,

MarHui, aJIOMUHUN, IIUHK, XpOM, >Kele30, MeJb) M HX coenuHeHmid. OOmue
CIOCOOBI OTYYCHHUSI METAJIIOB

23

XWMHYECKHE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dbochopa, yrmepoga M KpEeMHHUS) HM  UX  COCAMHEHHN  (OKCHJIOB,
KHCJIOPOJICOACPIKAITNX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

24

I'enetmueckas CBA3b HCOPTraHNMYCCKUX BECIICCTB, MPUHAMJICKAIINX K pa3JINYHbIM




KJj1accaM

2.5

3.1

3.2

#HHPartH## nenTruKalus HEOPraHUYECKUX coeIMHeHN. KadecTBeHHbBIE
peaKIiy Ha HEOPraHNYECKHUE BEIIECTBA U HOHBI

OCHOBBI OPraHUYECKOM XUMHUHU

OcCHOBHbBIE TIOJIOKEHHUSI TEOPUU XUMHYECKOIO CTPOCHHUSI OPraHMYECKUX
coenunennit A.M. ByTtiiepoBa. YTiepoJHbIil CKeJIEeT OpraHUuYeCKOW MOJIEKYJIbI.
KpaTHOCTP XUMHUYECKON CBS3U. S- U P-CBS3U. sp3-, sp2-, Sp-TUOpUAM3AIIN
opOuTaneil aTOMOB yriiepoaa. 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOTO
cTpoeHus MoJiekyil. ['omosioru. ['omosiornyeckuii psia. Mizomepusi u u3oMepbl

[Tonstue o  ¢dyuknuoHampHOM — rpymme.  OpueHTanmoHHbIE 3PP EKTH
3aMECTUTEIIEN

3.3

34

IIpencraBnenne o kiaccudukanuu opraHuyeckux BemiecTB. HomeHkiaTypa
OpPraHMYECKUX COEIMHEHUHN (CHUCTeMaTuyecKkas) W TpPUBUAIbHBIE Ha3BaHUS
BAXHEHINX NPEICTABUTEICH KIIACCOB OPTaHUYECKUX BEILIECTB

CBoOosHOpaAMKaNbHBIA M HMOHHBIM MexaHu3Mbl peakuuu. Ilonsrue o
Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [IpaBuio 3aiinieBa

3.5

3.6

AJsikanpl. XMMUYECKUE CBOMCTBA AJIKAHOB: FAJIOT€HUPOBAHKE, AETUAPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKHHI, u3oMmepusanus, ropenue. Ilomyuenue
ankaHoB. [lukmoankanel. Crenuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM
pazMepoM 1ukIa. Peakiuu nprucoeIMHEeHNs U PaJMKaIbHOTO 3aMEIEHUs

AnkeHbl. XUMHUYECKHE CBOMCTBA: peakIMM MPUCOEIMHEHUs (raJOreHUpPOBaHUE,
TUIPUPOBAHUE, TUAPOTraJOT€HUPOBAaHUE, TUIpATalusi), TOPEHUs, OKUCIECHUS WU
nogumepu3anuy. IIpoMblnuieHHBle M J1a0OpaTOpHBIE CIIOCOOBI  MOYYEHHS
AJIKCHOB

3.7

AsnkagueHbl. XHMMHUYECKHE CBOWCTBA ANKAJUEHOB: PEAKIHMH MPUCOCTUHECHUS
(TugpupoBaHHe, TaJOTEHUPOBAHUE), TOpeHHs W moiauMmepusanuu. [lomydenue
alIKaIUEeHOB

3.8

3.9

3.10

AnkuHbl. XMMHUYECKHE CBOMCTBA: PEAaKLUU MPHUCOETUHEHUs (raJOreHUpPOBaHUE,
TUIPUPOBAaHUE, TUApATAlUs, THIPOraIOTEHUPOBAHUE) KaK CIOCO0 MOJyuyeHUs
[IOJINMEPOB M JAPYTUX IOJE3HBIX NPOXYKTOB. Peaknum 3amemenus. I'opeHune
alleTUJIeHa KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHH JI CBApKH U PE3KU
MeTaioB. [IpumeneHnue anerunena

Apenbl. XuMHUECKHE CBOMCTBa O€H30JIa: peakiuu  dIEKTPO(GUIBLHOTO
3aMelIeHus, TNpUcoeNuHeHusl (TUIpUpOBaHME, TajloreHupoBaHue). Peaxius
roperusi. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB Tonyona. [lomyuenuwe OeH3oma.
OcoOEHHOCTH XUMHYECKHX CBOMCTB crTuposia. [lommmepusaius cTupoda.
CriocoObl MoJTy4eHUs U IPUMEHEHUE apOMAaTUYECKUX YTIIEBOI0OPOIOB

Couptel. [lpenenbHble  OJHOATOMHBIE CHUPTBL. XUMHUYECKHE CBOMCTBA:
B3aUMOJICHICTBME C  HATpUEeM KaK CIOCO0  YCTAaHOBIICGHWUSI  HATWYUS
THAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMHU KAk  CIOCO0  MONydYeHUs
pacTBOPUTEIICH, BHYTPH- U MEKMOJICKYJISIpHASI IeTUApaTaius. Peakius ropeHus.
[Tommydyenue oTaHONA: peakiuss OpPOXKEHHS TIIOKO3BI, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTENM MPEISIbHBIX MHOTOATOMHBIX
CIIUPTOB

3.11

@denon. XuMHUECKHE CBOWCTBA (heHoNa (peakiuu C HATpUEM, THAPOKCHIOM
Hatpusi, opomom). [Tonyuenue penona

3.12

Anpaerunpl. XUMHYECKHE CBOMCTBA TMPEACIBbHBIX aJbJCTHIIOB: THAPHUPOBAHMUE;
KaueCTBCHHBIC PEaKIMM Ha KapOOHWJIBHYIO Tpynny (peakius «cepeOpsHOro




3epkana», B3aumoaeicteue ¢ ruapokcuiom meau (II). Iomyuenue npenenbHbIX
aIbJIETUJIOB: OKHCIEHUE CIOUPTOB, THApaTalis aleTWwieHa. AILIETOH Kak
MPeCTaBUTENb KeTOHOB. OCOOCHHOCTH PEaKIIMU OKHCIICHHUS alleTOHA

3.13

KapOoHoBbie KHCIOTHI. XHWMHUYECKHE CBOMCTBA MNPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. OCOOCHHOCTH XMMHUYECKUX CBOMCTB MypaBbUHOMN KHUCIIOTHI.
[Tomydyenne mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHUCIICHUE
AJIKaHOB, AJIKEHOB, MEPBUYHBIX CIUPTOB, aJbJCTUA0B. Briciive npenenbHble U
HemnpeIeIbHbIe KAPOOHOBBIE KUCTOTHI

3.14

Cnoxuble 3pupel u kupbl. CrnocoObl TOMYYEHHUS CIOXKHBIX  3(PHPOB.
OOpatuMocTh peakuuu sTepuduranuu. [IpruMeHeHHe CIOXKHBIX 3(QHUPOB B
MUIIEBOM M map(IOMEpHON NPOMBIIIICHHOCTU. JKHpPBI Kak CIOXKHBIE S(PHUPHI
IJIMLEpUHa U BBICIIMX KapOOHOBBIX KHUCJIOT. XMMHUYECKHE CBONCTBA >KHPOB:
TUIPUPOBAaHUE, OKHCIEHuE. ['maponus, WM OMBUIEHHE, XUPOB Kak CIOCO0
IPOMBIIIJICHHOI'O HOJIYYEHUsl COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbUIA Kak
COJIM BBICITMX KapOOHOBBIX KUCIIOT

3.15

3.16

XUMHUECKHE CBOWMCTBA TJIOKO3BI: PEAKIUM C YYacTHEM CIHPTOBBIX H
aNBICTHIHOM TPYNIT ¥ MOJIOYHOKHUCIoe Opoxenue. [IpumeHeHue rioko3bl, e
3HAa4YCHUE B KU3HEACATEIILHOCTH OpraHu3Ma. Jlucaxapuisl: caxapo3a, MajbTo3a.
BoccranaBnmuBaromme ¥ HEBOCCTaHABIMBAIOIIME JIUCAXapuIbl. [ uaponus
mucaxapunoB. [lomucaxapuapl: kpaxmani, TiaukoreH. CTpoeHHEe MaKpOMOJIEKYII
Kpaxmajia, TJUKOTeHAa W UeJUItoio3bl. (Pusnueckue CBOWCTBA Kpaxmalia |
[EJUTIONI03bl. XWMHUYECKHE CBOWMCTBA KpaxMania: THAPOIN3, KadeCTBEHHAS
peakius ¢ MoaoM. XHMHUYECKHE CBOMCTBA IEJUITIOJIO3BL: THAPOJIN3, MOTy4YEeHUE
a¢upoB uemwnono3pl. IloHATHE 00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
aIeTaTHBIN MIEITK)

AMUHBI. AMUHBI KaK OpPraHUYE€CKHNE OCHOBAHUS: PEAKIMU C BOJOM, KUCIOTaMHU,
peakuuss TOpEeHMs. AHWUIUMH Kak NPEACTaBUTENIb apOMATHUYECKUX aMHUHOB.
XUMHYECKUE CBOMCTBA aHUJIMHA: B3aUMOJCHCTBHE C KHUCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomydyeHue aMHHOB QIKUIMPOBAHMEM aMMHaka |
BOCCTAaHOBJIEHUEM HUTPONPOHU3BOIHBIX YIIIEBOIOPOIOB

3.17

3.18

AMUHOKHUCIOTBI M OeNnKu. AMUHOKHUCIOTHI Kak am@oOTepHble OpPraHUYecKue
coeauHeHusi. OCHOBHBIE AMHUHOKHCIOTBHI, oOpasyromue Oenku. XHUMHUYecKHue
CBOMCTBa OCJIKOB: THAPOJIH3, JACHATYpaIlus, KaueCTBEHHbIC (I[BETHBIC) PEaKINHU
Ha Oesku

CrpoeHne ¥ CTpPyKTypa IOJUMEPOB. 3aBUCHMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MoiieKyJd. OCHOBHBIE CIIOCOOBI TOJYYEHUS BBICOKOMOJEKYJSPHBIX
COEJMHEHUI: peakuuyu MOoJIMMEpHU3allid U NoJuKoHJeHcaruu. Kinaccudukarms
BOJIOKOH

3.19
3.20

Nnentudukanus opraHnuecKnX COeTMHEHUH. Penenne skcnepuMeHTaTbHBIX
3a71a4 Ha paclO3HABAaHUE OPraHUYECKUX BELIECTB

['eHeTnueckas CBs3b MEK]y KJIACCAMU OPraHUYECKUX COCIMHEHUHN
XUMHUS U KU3Hb

4.1

Xumusi B TIOBCeAHEBHOM ku3HM. [IpaBuia Oe3zomacHOil pabOTHI C €IKUMH,
FOpIO‘II/IMI/I 1 TOKCHUYHBIMHU BCIICCTBAMU, CpGI[CTBaMI/I GBITOBOP'I XUMHUHU

4.2

Xumus U 310pOBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBINIJIEHHOCTH. XUMHSI W SHEPreTUKa: MPUPOJIHBIN W TOMyTHBIH HEePTSIHON
rasbl, UX COCTaB M ucnonb3oBanue. CocraB HehTH U € nepepaboTka (MPUPOIHBIC
VCTOYHUKH YTJIEBOIOPOJIOB)




XuUMHST ¥ DKOJOTHS. XHMHYECKOE 3arpsi3HECHUE OKPYKAIOIIEH CpeAabl U €ro
nocneactsus. Oxpana rugpocdepsl, mouBbl, arMocdepsl, Gaopsl U GayHbl OT

4.3 XUMHYECKOTro 3arpsi3HeHus. [IpoOimema OTXOJOB W MOOOYHBIX IPOJYKTOB.
AJIbTepHAaTUBHBIC UICTOUHUKH SHEPTUU
OO6mue mpencTaBlIeHUs] O MPOMBIIUICHHBIX CHOCO0aX TMOJYYCHHS XUMHYECKUX
BEILIECTB (HA IpUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

44 uBetHas  Mmetautyprus.  CTeK0O W CWJIMKaTHasg  MPOMBIIIJIEHHOCTb.
[IpombiienHass  opranumyeckas  xumusa.  CpIpp€ i1 OpraHUYECcKOU
MPOMBIIUICHHOCTH

5 Tunbl pac4€THBIX 33724
51 Pacuérer Macchl BemecTBa wiiv 00bEMa ra3oB 10 U3BECTHOMY KOJIUYECTBY
' BELIECTBA, Macce WK 00bEMY OIHOTO U3 YUACTBYIOIIMX B PEAKIIMU BELIECTB

5.2 Pacuérs TermoBoro s dekra peakuu

53 Pacuérbl 00BEMHBIX OTHOIIICHU ra30B IMPH XMMHUYECKUX PEaKITUAX

54 Pacuérer maccnl (00bEMa, KOTMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIHH, €CIIH
OJIHO M3 BEILECTB AAHO B U30BITKE (MMEET IPUMECH)

55 Pacuérer maccoBoii uim 00bEMHOM JOJIM BBIXOJIA TIPOIYKTA PEAKIIUN OT
TEOPETUYECKH BO3MOKHOTO
Pacuérel maccol (00bE€Ma, KOIMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH, €CIIU OJTHO

5.6 W3 BEILECTB JaHO B BUJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JIEH
PacTBOPEHHOTO BEIIECTBA

57 Pacuétel ¢ ucnonab30BaHNEM MOHITHI «MaccoBas OIS, «MOJISIpHas
KOHIEHTPALHS», «PACTBOPUMOCTH)
Haxoxaenne MonekysipHOi popMyIIbl OPraHUYeCKOTro BEIIeCTBa MO €ro

5.8 IUIOTHOCTH M MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIIUX B €T0 COCTaB, HIIH 110

MPOJYKTaM CrOpaHus




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru IlpencraBiieHbl crnenyromme pyOpPHKU: COBETHI AOUTYPHUCHTY,
YUUTENI0 XHMHUH, CIPaBOYHHK (OUYCHb OoJbInas Mmox0opka TaOMUIl W CHPABOYHBIX
MarepuasoB), Becénas XUMHs, HOBOCTH, OJIMMITMAJbI, KyHCTKaMepa (Macca HHTEPECHBIX
HCTOPUYECKUX CBEIACHUN)

2. http://www.hij.ru/ XKypnan «XuMus U KU3HBY» MOHATHO W 3aHUMATEIbHO PAaCCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IPOUCXOJUT B HAYKE U B MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBII KypHal «XUMUKU U XUMUsS». B
KypHaJe MPeCTaBICHO MHOXKECTBO OMBITOB MO XWMHUH, COACPKUTCS MHOTO 3aHUMATEIIbHON
WHGPOPMAIINH, TO3BOJISIONICH YBICYh YUYCHUKOB AKCIIEPUMEHTAILHOM YaCThIO TPEIMETA.

4. http://c-books.narod.ru JIuTeparypa mo Xumum.

5. http://1september.ru/. XKypnan «IlepBoe ceHTAOps» is yuuteneil U He Tolpko. B HEM
MPECTABICHO OOJBIIOE KOJIMYECTBO PadOT yUYEHHKOB, B TOM YHCIIE U HCCIEAOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  IMIKOMBHBIA — MMOPTA  CO
CCBUIKaMH Ha 00pa30BaTeIbHbIE CAUThI IO XUMUHU.

7. www.periodictable.ru COOpHUK cTaTeil 0 XMMHUYECKUX SJIEMEHTaX, WIUTIOCTPUPOBAHHBIN
AKCTIIEPUMECHTAMH.

MaTepuajibHO-TeXHHYECKOE o0ecrneyeHne 00pa3oBaTeIbHOTO MpoIecca

1. Cnenuanu3upoBaHHbBIN Ki1acc XMMHHU (1a00paHTCKasi, BBITSKHOM 1IKad).
2. Komnexuumu:
Tomnuso (2 mrt.). Ilnactmacest (2 wr.). Kayuyk. Amtomunnii (2 mr.). HaGop

ynoopenuit. Merasnbsl. MeTansl u ciiassl (2 mT.). YyryH, ctans (2 mT.). CTekino u
uznenus u3 crekia (2 mr.). Komnekmus ctpouteabHbIX MaTepranoB (1 miT.).
OcHOBHBIE BUIBI IPOMBIIUIEHHOTO ChIpbs (1 mT.). [IIEMK MCKyCCTBEHHBIN U3
BHUCKO3bl. Bonokna. KameHHBIN yronb U IpoAyKThI ero nepepadotkm» (Pazgarounas).
Kayuyk u pesuna. Uyryn u cranbs. Hed1b v mpoayKkThl e€ nepepaboTku. ATIOMUHUI.
Mertamnsl. Hkana TBépaoctu. [Imactmaccel. Topd 1 mpoIyKThI €T0 IEpepadOTKH.
MuHepasl ¥ TOPHBIE TTOPO/IBI.

3. KoMmiekt Mojeneit aToMoB JUIsl COCTABIEHUs MOJENEN MOJIEKYJ CO CTEPKHIAMU

J€MOHCTPALIMOHHBIN.

4. HaGop Mmozeneii kpuctamudeckux pemérok (10 BumoB):

- Monens menu;

- Monenb noBapeHHOW COJH;

- Monens an1Masa;

- Monens rpadwura;

- Monens xenesa;

- Moaenp Maraus;

- Moznens nuokcuaa yriepoaa;

- Mogens #ofa;

- Monens nbaa.

5. Bechol yuebnsie ¢ rupsimu a0 200 1. - 10 .


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
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VYyeOubie mocobust Ha neyaTHoN ocHOBe: «IIpaBuia TexHUKU 6€30MaCHOCTUY, TOPTPETHI

XUMHKOB ¢ Onorpadueii.

Hacrennble ctenapl: «PacTBOpUMOCTh CoJiel, KUCIIOT U OCHOBaHU»; «lleprnoanueckas

CHUCTEMA XMMHUYECKUX 3JIEMEHTOBY, «Psi1 akTHBHOCTH MeTauioBy, «TexHuka

6e3omacHocTy, «K ypoky», «Yromnok kiacca», «K skzameHam.

KoMIuIekTs! 11aKkaToB 110 TeMaMm:
dopma 37eKTPOHHBIX 00JIAKOB U MOCIIE0BATEILHOCTh 3alI0JIHEHUS
MOypOBHEH 3IIeKTpoHaMU. PacrnionokeHue 3JeKTpoHaMu 10 OpOUTAIISIM B
aTomax nepBbix 20 sneMeHToB. Bona - HeoObuHOE BeniecTBo. KpuBbie
PacTBOPUMOCTH HEKOTOPBIX coJieid B Boje. Knaccudukanus u cBoiicTBa
okcunoB. Okpacka mamenu (Y B, L3, [II3M). AnnoTtponus yrieposa.
Onexrpoxumuueckoe npoussozacTsa (Na, NaOH , Al). IIpousBoactso cepHoit
kucnoThl. [IpousBoacTBo ammuaka. ['uOpuansanust aToMHbIX OpOUTaIei.
XUM. CBSI3b B OPTrAaHMYECKUX COECAUHEHUsAX. B3auMHoOe BIMsSIHME aTOMOB U
rpyII aToMoB B MoJiekyJie. [IpoctpancTBennas uzomepus. [Ilpumenenune
ankeHoB. bensoi. I'enernueckas cBsa3b Y B. XKXupsl. MoHocaxapusi.
ITonucaxapumasl.

Texuunueckue cpeacrsa o0yuenus (TCO): koMnbrOTEP, MYJIBTUMEAUNHBIN POEKTOP,

WHTEpaKTUBHAs JOCKA, TOKYMEHT-Kamepa.

XuMmuyeckas JlabopaTopHas nocy/a, anmnapaTsl U Ipubopsl. JIJabopaTopHbIil KOMITJIEKT

(Habop) nns HavanbHOTO 00y4YeHUs XUMHUH (15 KOMIIIEKTOB).

Pa3znarounsbliit Matepuan (MHCTPYKIMH JUIs TAOOPATOPHBIX U MPAKTUUYECKUX padoT,

KApTOUYKH C 3aJaHUSIMH Pa3HOM CTENEHU TPYAHOCTH U1l U3yYEHUsI HOBOIO MaTepuaa,

CaMOIPOBEPKU U KOHTPOJIS 3HAHUH).

. Meauapecypchl (BHICOONLITHI):

KwucmoTer

OcHoBaHUS

Oxcuabl

Comm

PactBopenue. PactBopsl. CBoiCTBa pacTBOPOB 3JIEKTPOIUTOB
MeTtansl

Hewmeramisl.



