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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHU Ha YpOBHE CpeaHEro oomero oopazoBaHus pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DeaepaibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoluX OCHOBHBIE 00pa3oBaTeNbHbIE MMPOrpaMMbl, U OCHOBHBIX NoJiokeHUul «CTpaTeruu
pazBuTHsl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XyuMHs Ha YpOBHE YINIyOJEHHOrO M3yuyeHUS 3aHMMAET BAXKHOE MECTO B CHUCTEME
€CTeCTBEHHO-Hay4yHOro obOpa3zoBanusi ywamwmxcsi 10-11 xmaccoB. WM3yuenue mnpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOMUMYIO ISl ajanTalui UX K OBICTPO MEHSIOMIMMCS YCIIOBHSIM JKM3HHM B COLIMYME, a
TakkKe Ui MPOJOJKeHHs OoOydeHHs B OpraHuzanusx mpodeccnoHambHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUU C OCHOBoOIoyararomuMu nosoxenusmu Pr'oOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUETENbCTBOM TOMY SBISIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (QYHKIIHH:

e HUHQOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedynBaeT IOIydYeHHE
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUXCs CPEACTBAMH IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHM3aLMOHHO-TUIAHUPYIOIAs, KOTOpass  NIPEIyCMAaTPUBAcT  OIpPENEICHUE:
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JIOCTIDKEHUH oO0ydyaromuxcs B paMKax HMTOrOBOM arrectauuud B (oOpMe €IUHOro
roCy/apCTBEHHOTO SK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYESHUS] XUMUH:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/CpKaHKE, 00s13aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJisi U3yUYeHHUs
OTJENIBHBIX TEM;

e [pelaraeT MNPUMEPHYIO TIOCIEA0BAaTEIbHOCTh HM3Y4YEHHS Y4eOHOTro Marepuana c
y4€TOM JIOTUKH IOCTPOCHUS KypCca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3€iH;

e aT METOAMYECKYI0 HMHTEpHNpEeTAaluIo IeNeil W 3ahay M3y4YeHus IpeaMera Ha
yrIyOnE€HHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIbHON XapaKTEPUCTUKHU IUIAHUPYEMBIX Pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
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(INYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX JIEUCTBUN O0O0YyYarolmerocss MO OCBOCHHUIO COJACPKaHUS
npeaMera.

I[lo BceM Ha3BaHHBIM IMO3ULMSAM B IpOorpaMMe [0 XHMHUM IpPeaycCMOTpeHa
MIPEEeMCTBEHHOCTh € OOy4YeHMEM XHMHUU Ha YpOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOHM MPOrpaMMON IO XUMHUHM  00s3aTenbHOW  (MHBapUAHTHOMW)
COCTABJISIIOLICH CoAep KaHusl yaeOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BAPUATUBHOW COCTAaBIIAIOIICH, KOTOpast JOHKHA ONPENETATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO MPOGuiIs 00ydeHHsI.

B cootBerctBum ¢ koHuentyaibHbiMUA mojoxeHusmMu DPI'OC COO o HazHayeHUH
npeaMeToB 0a30BOro M yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHnnpoBaHHOro o0yueHus Ha
YpOBHE CpeHero o0iero oopa3oBaHusi XUMUS HA YPOBHE yIiayOiIEHHOTO M3Y4YEHUS HaAIPaBlICH
Ha pealn3alyi0 MPEEMCTBEHHOCTH C TOCIEAYIOUIMM JTaloOM MOJIYYEHUS XUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cszu
U3yuyeHue InpeaMera «XHUMHS») OpPUEHTUPOBAHO MPEUMYIIECTBEHHO HA pacUIMpeHHe U
yrayOJaeHre TEOpPeTHUYECKO W MPaKTUYECKOW TMOJTOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeAenéHHbIi Npopuiib 00y4eHUsI, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEYIOIEro MOdyYeHUs
XUMHUYECKOT0 00pa30oBaHus B OpraHu3aiusax rnpodeccnoHaibHoro odpaszosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
0o0pa3oBaTeNbHONW MPOrpaMMBbl CpeJHero oOuiero oOpa3oBaHUsl M3y4YeHHE NpeaMeTa «XUMHsD)
OPUEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIMUTAHUS U COLIMAILHOTO Pa3BUTHsI 00YyYarOLInXCs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTEUIEKTYaIbHBIX YMEHUM, YMEHUH paliioHaIn3auy y4eOHOTo
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JIEATENIBHOCTH, HMMEIOUMX  MEXIUCUUIUTMHAPHBIH,
HaJIPEIMETHBINA XapaKTep.

CocraBnsitomiuMu  nipeMeTa «XUMHS» Ha YPOBHE YIIyOJEHHOrO M3Y4YEHHS SIBISIOTCS
yriyonéHabie Kypcel — «Oprannueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTIpe/IeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3alliu COJIEp)KaHUs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss GPI'OC COO o pazanuusx 6a30Boro u
yrayOaEHHOTO ypOBHEN U3yUeHUs peaMeTa.

OcHoOBy cozepxxkanusi KypcoB «Opranudeckas xumus» U «OOm@as u HeopraHudeckas
XUMHUSA» COCTABISET COBOKYITHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs NpeAMeTa. JOTa CUCTEMa 3HAHUM IOJIy4aeT ONpPEJEIEHHOE TEOPETHYECKOE
JOTIONIHEHNE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OOJbIIUKA  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJIEHHOM ypOBHE M3ydeHUs MpeaMmeTa obecrieyeHa
BO3MOXKHOCTh 3HAYUTEIBHOIO YBEIMUYEHUs 00bEMa 3HAHMH O XMMHUYECKMX DJEMEHTaxX |
CBOWCTBaX UX COEJMHEHUH HA OCHOBE PACIIMPEHHS U YTiIyOJeHHs MPeJICTaBICHHH O CTPOCHUU
BEIIECTBAa, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKlUi, pacCMaTPUBAEMBbIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoauueckoro 3akoHa u
[lepuonuueckoil  cuUcTeMbl ~XHMHUYECKHMX  DJEMEHTOB  0Oa3MpyeTcss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJCTABICHUSIX O CTPOCHUM aTOMa. XUMHUYECKasi CBS3b OOBACHIETCS C
TOYKHM 3pEHUS] PHEPreTHUECKUX W3MEHEHHUH Npu e€ oOpa3oBaHMU U pa3pylIEHUH, a TaKXKe C
TOYKH 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. M3yueHHMe THUNOB peaKIUil JOMOJIHAETCS
(dbopMHpOBaHKEM NPEACTABICHUN 00 JIEKTPOXMMUYECKHX MPOIEcCaxX U JIEKTPOIN3E PACILUIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMYecKod XHMHMM IIPU PACCMOTPEHUU PEaKLUOHHOU



CITOCOOHOCTH COSMHEHUN YyIeseTCss 0c000€ BHUMaHUE BOMPOcaM 00 dJIEKTPOHHBIX I deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJICKYJIaX M MEXaHU3MaX PEaKIIHi.
Ocoboe 3HaYeHne WMeeT TO, YTO Ha COJEpKAHHWE KYPCOB XMMHHU YIIyOJIEHHOTO YPOBHS
M3Y4YEeHUs Ui KJIAcCOB ompeAenéHHOro mnpoduis (rIaBHbIM 00pa3soM Ha HUX CTPYKTYpYy H
XapakTep JIOMOJHEHMH K 001Iel cucTeMe NpeIMEeTHBIX 3HAHUI) 0Ka3bIBalOT BIUSHUE CMEXHBIC
npeaMmersl. Tak, HampuMmep, B COAEp)KaHUM TpeAMeTa s KIacCOB XHMHUKO-(H3UYECKOTO
npoduns 0obIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana 1mo oOmel XUMHH.
[Ipu u3yueHum mpenMera B JaHHOM cCiy4yae akLEHT OyJeT caenaH Ha OONIHOCTh METO/OB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsI T€OpuUs
(MonexyyisipHass Teopus B (HU3UKE), 3aKOHBl COXPAHEHUS MACChl M SHEPrHH, 3aKOHBI
TEPMOJIMHAMHKH, JIEKTPOJIN3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYTOE.
B 10 e Bpems B coaep:KaHUU MpeaAMeTa Il KJIaCCOB XUMUKO-OHOJIOTHYeCKOro nmpoduis
OonbIIMiA yAENbHBIN Bec OyneT UMETh OpraHuueckas XuMus. B aToM ciyuae mpegocraBisieTcs
BO3MOXHOCTB JIJIs1 60s1ee 00CTOSATENLHOTO PACCMOTPEHHSI XUMHUECKOM OpPraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K TMPHMEPY, TaKUE€ CTPYKTYpHBIC
KOMIIOHEHTBI, KaK JHMU/bL, OCJKU, YIIeBOJAbI, HyKJICHMHOBbIE KUCIOTHI U npyrue. [lpu stom
3HAHUS O COCTAaBE M CBOWCTBAxX MpEJCTaBUTENIC OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOM JUISI M3YYEHHS CYIIIHOCTH MPOLIECCOB (DOTOCHHTE3A, IbIXaHHsI, TUIIEBAPECHUSI.
B mmane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIIEHAYYHBIX
METOJIOB TTO3HAHUS U OIBITAa MPAKTUYECKOTO MPUMEHEHHUs Hay4YHbIX 3HAHUI U3ydeHue mpeaMera
«XuMus» Ha YIIyOJE€HHOM YypOBHE OCHOBAaHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
npeaMeTaMu, BXOSIIMMHU B COCTaB MPEMETHBIX obnactel « EcTecTBeHHO-HAYUYHBIE TPEIMETHD,
«MaremaTuka u nHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYypay.
[Tpu m3yueHun yueOHOro npenmera «XUMHUsS» Ha YriyOJIEHHOM ypOBHE TaKXke, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTENICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBaHME OCHOB HAyKH XHMHH Kak o0jactu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTHUECKOW NEATENPHOCTH YeJOBEKa W OJHOTO W3
KOMIIOHEHTOB MUPOBOW KYJbTYpbl. Pemenue 3Toil 3agaun Ha yriyOJEéHHOM ypOBHE H3y4YeHMS
npeaMeTa MpeArnoiaraeT peajn3aluio TakKuX 1enel, Kak:
e (opMupoOBaHHE IMPEJICTABICHHUIA: O MaTePHAIHLHOM €IWHCTBE MUPA, 3aKOHOMEPHOCTSIX
¥ TI03HaBAa€MOCTH SIBICHUI MPUPOJIbI, 0 MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Bemymiel posm B 00ECIEYeHUN YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA: B PEIICHUH
npoOJIeM HKOJIOTUYECKOH, YHEPreTHYeCKONH W MHUINEBOW 0e30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepHalioB, HOBBIX MWCTOYHHKOB JHEPruH, B
o0ecrneyeHu  palKOHAJIBLHOTO PUPOAONOIH30BAHNS, B (dbopmMHpoBaHUU
MHUPOBO33PEHUS U O0IIEH KYJIbTYpHI YeJIOBEKa, a TAK)KE IKOJIOTUIECKH 0OOCHOBAHHOTO
OTHOIIEHHSI K CBOEMY 3I0pPOBBIO U IIPHUPOTHON CPEJIE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XUMHUYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI Mupa: (QyHIaMEHTaJIbHBIX TOHSATHHA, 3aKOHOB U
TEOPH XHMHUHM, COBPEMEHHBIX IPEACTABICHUII O CTPOCHHWU BEIIECTBA Ha PAa3HBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJICKYJISIPHOM, Ha/IMOJICKYJISIPHOM, 0
TEPMOJMHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHMUS XWMHUYECKUX
peaxiuii, 0 XUMUYECKOM PaBHOBECUH, PACTBOpaX M AUCIIEPCHBIX CUCTEMax, 00 00X
HaYYHBIX IPUHIUIIAX XUMHYECKOTO IPOU3BOJICTBA;

e (opMmupoBaHHe Yy OOYYaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU

CUCTEMHBIX XWMHUYECKUX 3HAHWA JUisi OOBSCHEHHWS KIIOYEBBIX HUACH U mpobiem
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COBPEMEHHOM XUMMH, A7 OOBACHEHHMs M HPOTHO3UPOBAHUS SIBICHHUH, HMEIOLINX
€CTeCTBEHHO-HAYYHYIO MPHPOJY; TIPAMOTHOTO pEIIeHUs MpoOsieM, CBS3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKUM C IO3ULHUHA 3KOJIOIMYECKOU
0€30I1aCHOCTH MOCIJIEACTBUN OBITOBOI M MPOM3BOJCTBEHHON J1€ATEIBHOCTH YEIO0BEKa,
CBSI3aHHOW C XUMHMUYECKUM IIPOM3BOJCTBOM, HCIOJIb30BAHUEM U IepepaboTKon
BELIECTB;

yriayOjieHHe NPEeACTaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOAWUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTHPOBATHCS B MUPE BEIIECTB U OOBICHEHNUS XUMUYECKIX
ABJICHUM, MMEIOIIMX MECTO B MPUPOJE, B IPAKTUYECKOH JACATEIBHOCTH U
IIOBCEIHEBHOM JKHA3HH.

B muane peanuzanuu  1epBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BHBAIOMIMX (YHKIUN
LIEJIOCTHOW CUCTEMBI CPEJHEro 0o0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yri1y6JIE€HHOM YpOBHE 0CO0YIO aKTyaJIbHOCTh IPHOOPETAIOT TAKUE LIEIH U 3a/1a4H, KakK:

BOCMHUTAHUE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUN MPUPOABI, YBAKEHUS K
MPOLIECCY TBOPUECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIECIOBAaHUI B
XUMHUH, (GOPMUPOBAHNE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU,

pa3BUTHE MOTHMBAlMM K OOYYEHHUIO M IMO3HAHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00I[€UYEI0OBEUECKUX [IEHHOCTEH;

PasBUTHUC IIO3HaBaTCIIbHBIX HHTCPCCOB, HHTCJUICKTYaJIbHBIX n TBOPYCCKUX
crocoOHOCTeN o0ydarommuxcs, (GOPMUPOBAHHE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEUTHOM
npo¢eCCHOHATBLHON M OOLIECTBEHHON JesTeIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U MOTPEOHOCTH B 310pOBOM 00pa3e >KHU3HU;

dbopMUpOBaHHE YMEHMH W HaBBIKOB Pa3yMHOTO MPHUPOIOIOJIb30BAHUS, Pa3BUTHE
HKOJIOTMYECKON  KyJNbTypbl, NPUOOpETEHHE  OIbITa  OOIIECTBEHHO-TIOJNE3HON
DKOJIOTUYECKOH JESATENBHOCTH.

OO0mee 4YuCIO YacoB, MPEIYCMOTPEHHBIX /s M3yYeHUS XUMHUHM Ha YriyOJeHHOM YPOBHE
cpenHero odmiero odpazoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 uvaca (3 gaca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOro00pa3uu
OpPraHMYECKHUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHE aToMa YIJIEpOoAa: OCHOBHOE M BO30YXIEHHOE COCTOSIHHUA.
BanenTHble BO3MOKHOCTH aTOMa yTIepoAd. XUMUYECKas CBS3b B OPraHMYECKHUX COCHUHCHMSIX.
Tumbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3mbl 00pa3oBaHUsl KOBAJICHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OopOuTanei, 6- u
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
opranunyeckux seuiects. [lonsTre o cBOO0AHOM panuKaie, Hykjieoduse u 3JaeKTpodue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOEHHUS OPraHUYECKUX COEAUHEHUN.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJIbl pa3iIM4YHBIX BUOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buapsl wH30oMepuu: CTpyKTypHas,
IPOCTPAaHCTBEHHAs. JEKTPOHHBIE 3(PQEKThl B MOJEKyJaX OpPraHMYECKHX COCIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemiecTs. [loHsaTre o GyHKIMOHATBHON
rpynne. I'omonorus. I'omonornueckue psaael. Cucrtemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequaennii (IUPAC) u TpuBnanbHbie Ha3BaHHSI OTJEIBHBIX MPEICTABUTEICH.

OcoOenHocT M KiIacCUpUKalusg  OpraHmdyeckux  peakuuil.  OxkuciauTenpHO-
BOCCTAaHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKUX BELIECTB W MaTepualaMHU Ha UX OCHOBE, OMBITHI IO MPEBPAILICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankansl. 'oMoIOrH4ecKuid psii aakaHoB, oOmmiast ¢hopMmysa, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN alKaHOB, SP°-THOPHAM3AIMsA aTOMHBIX
opbutaneit yriepoaa, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKHE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
UUKIU3alliy, THpOJIM3a, KpekuHra, ropeHus. [IpeacraBieHue o MexaHuW3Me peakuui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyiia, HOMeHKIaTypa U u3omepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIOMPOINAH, UUKIOOyTaH) M OOBIYHBIX (IIMKJIONEHTaH,
LIUKJIOr€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHUs U IPUMEHEHUE LIUKIIOAIKAHOB.

Ankensl. ['oMon0rHuecKuii psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOEHME MOINEKY] aJKEHOB, SP>-rHOpHAM3alMs aTOMHBIX opOuTaneii
yriaepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIWCTBAa aJIKEHOB. XHWMHMUYECKHE CBOWMCTBA: PpEAKIHUM MPUCOCAMHEHHUS, 3aMEUICHUS B O-
[IOJIOXKEHUE TP JBOWHON CBS3M, NOJMMEpU3anuuu U okucieHus. [IpaBuiio MapkoBHUKOBA.

KavecTBeHHBIE peakIy Ha IBOIHYIO CBs3b. CIIOCOOBI NOTYUYECHUS U IPUMEHEHHE AIKEHOB.
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Anxanuensl.  Knaccupukanumss — ankagueHoB  (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUST W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CriocoObI nosty4eHus U NPUMEHEHNE alIKalEeHOB.

Anxunsl. 'omonornyeckuil psj aakuHOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aJKMHOB. XUMHUYECKHE CBOMCTBA: pEaKIUU
IPUCOECIUHEHNUS, TUMEPU3alMY U TpUMEpHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMH Ha TPOiHYIO CBs3b. CrocoObl
MIOJIyY€HUS U IPUMEHEHHUE AJIKUHOB.

Apomarudeckue yrieBoopo/ibl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyia,
HOMEHKJIaTypa ¥ U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBoiicTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro IrOMOJIOTOB: pEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OEH30JIbHOM KOJIbLIE Ha MpPUMEpE aJIKWIbHBIX PaJUKaJOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB ranoreHoB. OcoOEHHOCTHM XHMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YTJIEBOI0OPOIOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yrojib U HPOAYKTHl ero mnepepabotku. CrocoObl mepepaboTKu HepTH: MEeperoHKa, KPEeKUHT
(TepMHUYECKHM, KaTaTUTUYECKHUM), pupopMuHr, nuponus. [Ipoaykrsl nepepaboTku HedTH, UX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBS3b MEXAY PA3IMUYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amereHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LHMHKOM. [IoHsATHE O METalsIoOpraHM4ecKUX COECIUHEHUSX.
Vcnonb30BaHue TralOreHIPOM3BOJIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCepUMEHTAIbHbIE METObl H3Y4YEHHs BEIIECTB M MX MPEBPALEHUIN: HU3ydYeHUe
¢u3nUecKuXx  CBOIMCTB  yIJIE€BOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peaKLIUl
YIJIEBOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciiBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
NOJyYeHHEe STUJICHa M H3Y4YEeHHE €ro CBOWCTB, O3HAaKOMIIEHHE ¢ Kosuekiusmu «HedTts» u
«Yroiap»y, ¢ o0pasnamu IlacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

IIpenenbHble OmHOATOMHBIE CcOUPThL. CTpoeHHME MOJEKyJl (Ha NpUMEpPE METaHojla U
sTanona). 'omonoruueckuii psia, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIHA.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJgopoaHble CBS3UM MEXIY
MOJIEKYJJaMH  CHMPTOB. XHMMUYECKHE CBOMCTBA: pPEAKIMM 3aMEIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nosty4eHus ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OcOOCHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHI — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklus Ha MHOToaTOMHble cnupThl. [IpencraBieHune o mexaHusme
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHona. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUST — aIbJErHjbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHWJIBHON Tpymnmbl. ['oMonoruyeckue psapl anbIErHJ0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpiaerujpl. CrocoObl MONyYEeHUS W TMPUMEHEHUE aibACeTUIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MEXAYy MOJEKyJIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOMN KUCIOTHI. [loHsATHE
0 IIPOM3BOJHBIX KAPOOHOBBIX KHCIIOT — CIIOKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJTy4YEHHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. 'oMonoruueckuil psa, obmas ¢hopmyia, H30MepHUs 1 HOMEHKJIATypa.
duznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U IEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA YKUPOB: TMJIPOJIU3 B KUCIOW U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAETbHBIX KUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpUIa KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6mass xapakTepucThuka yriaeBoaoB. Kiaccudukauus yrieBogoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (pPyKTO3a, TajlakTo3a, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CHUPTOBBIX W  aNbJErHJAHONW TpYMIN, CHOUPTOBOE H
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3HAu€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHaBIMBAarOLMe aucaxapuiel. ['mapomus nucaxapunoB. HaxoxzaeHue B mpupone u
npuMmeHenue. llonmcaxapuapl: Kpaxmall, INIMKOTEH M 1einoio3a. CTpoeHHMe MaKpOMOJIEKYT
KpaxMmana, TJUKOIr€Ha M IeJUTroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: TMAPOJIN3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHUMHUYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, TOIy4YeHUE F3PUPOB 1euTt003bl. [IoHATHE 00 MCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).



OKclepUMEHTANIbHbIE METOJbl M3YYEHHsS BEIIECTB M UX MPEBPAIIECHUN: PACTBOPUMOCTh
pa3MyYHbIX CIMPTOB B BOJAE, B3aMMOJAEWCTBHE 3TAHOJIA C HATPUEM, OKHUCIIEHHE ATHIIOBOTO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), KAUECTBEHHbBIC PEAKLIUU Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa riaoko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
9KCHEPUMEHTAJIbHBIX 3a]a4 110 TeMaM «CrupTsl U (peHomnby, «KapooHoBble KUCIOThI. Cl10XKHbIE
3upb».

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckhe TPOHM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
annpaTUuecKue U apoMaTUYeCKHe; NepBUYHbIE, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
obmas (opmyna, U30Mepus, HOMEHKIATypa U (pu3nueckue cBoiicTBa. XMMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psfga. CTpoeHue aHwinHa. B3aumuoe
BJIIMSIHME TPYII aTOMOB B MoJjeKyje aHuinHa. OcOOEHHOCTH XMMHUYECKUX CBOMCTB aHMJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AwmuHokuciotel. Homenxiatypa u  usoMepus. OTnenbHble HPEACTaBUTENN  O-
AMUHOKHCJIOT: IVIMLHH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHWYECKUX COEAMHEHUH, peakius IOJUKOHACHCAIUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
NENTUIOB.

benku kak mnpuponHsle monuMepsl. [lepBuuHasi, BTOpHUYHAs M TPETUYHAs CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIe, IeHATypalusl OeKOB NMpU HarpeBaHWM, LIBETHBIE pEaKlUU Ha OCJIKH, peleHHe
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM «A30TCOJEp)KALME OPTaHWYECKHUE COCAUHEHUS» U
«Pacno3HaBaHHne OpraHMYECKUX COCAMHEHUID.

BbicokoMo1eKy IsIpHBIE COCANHEHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeOHss MOJIeKysipHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUJIAT, MOJMKapOOHATHI,
nonudsTHIeHTepedTanar). YTunuzauus u nepepaboTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIOK, IIEPCTh, IIENK), UCKYCCTBEHHbIE (BUCKO3a, alleTATHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus (TeiaoH, KeBlap, AIIEKTPONPOBOJISAIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJUMEpPHI).



OKCIIEpUMEHTAIbHBIE METO/Abl U3YUYEHHS BEIIECTB U UX IMPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, Kay4dyKOB, peIIeHue
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacno3HaBaHue IJ1IaCTMAcC U BOJIOKOHY.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXXACHUE MOJIEKYJISIPHOH (OpMyJbl OpraHUYECKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIy4YeHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBS3€HM MpU MU3y4YEHUHM opraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCIOJb30BAHHE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(uKaius, HaOII0JeHHE, HU3MEpPEHHUe, IKCIEPUMEHT, MO/IENb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kinerka, opraHu3M, dKocucTema, o6uocepa, MeTabonu3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OCNKH,
YTJIEBOIBI, )KUPBI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIINE CPEICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHHU.

Atom. CocTaB aTOMHBIX sifiep. XUMUYeckuil anemMenT. M3oronsl. CTpoeHHe 3IeKTPOHHBIX
000J7109Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHM W TOAYPOBHU. ATOMHBIE
opourtanmu. Knaccudpukaruss XMMAYECKHX 3JIEeMEHTOB (S-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O AaTOMHBIM OpOUTAIsIM. DIEKTPOHHBIE KOHQUTYpallMd aTOMOB JIIEMEHTOB
MEePBOTO—YETBEPTOTO TMEPUOJOB B OCHOBHOM U BO30OYXIAEHHOM COCTOSHUU, DJIEKTPOHHBIC
KOH(HUTYpaIy HOHOB. DJIEKTPOOTPUIIATEITHHOCTb.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucremMa XuUMUYECKUX dieMeHTOB J[.U.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoandeckoil CHCTEMBI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOW TE€OpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUINYECKAs.
MexaHu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs

10



1 JuirHa cBA3U. [lonspHOCTh, HANIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBsa3u. Bonopoanas cBsi3b. MEXMOIEKYISIPHBIE B3aUMOIECUCTBUS.

BanentHOCTh M BaJIGHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYPHI
MOJIEKYJI C UX T€OMETPUYECKHM CTpPOEHHEM (Ha MpUMEpe COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBienre O KOMIUIEKCHBIX coeauHeHUsix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNib, JIMTAHABI. 3HAUYE€HHWE KOMIUIEKCHBIX coequHeHuid. [loHaTtne o
KOOPMHALIMOHHON XHUMUH.

BemectBa MOJEKYISPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIBl KPUCTAIIMYECKUX
pEIETOK (CTPYKTYp) U CBOMCTBA BELECTB.

[Tonsitue o nucnepcHbix cuctemax. Mctuunesie pactBopsl. [IpencraBienre 0 KOUIOUTHBIX
pactBopax. CrmocoObl BBIpaKEHHsI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJs BellecTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpanus. HacelllleHHble ¥ = HEHaChIILEHHBIE  PacTBOPHI,
pactBopuMOCTh. KpucTtamtoruaparsl.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHWYECKHX BEHICCTB. TpHBUAIBHBIC HA3BAHUS
OTJIENIbHBIX MPEJCTAaBUTEICH HEOPraHUUECKUX BELIECTB.

Knaccudukanus XMMHYECKUX peakIfii B HEOPraHUYeCKONW U OPraHMYeCcKOi XUMUU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHCHHS W TPEBPAIICHUS SHEPTHUU TMPU XUMUYECKUX
peakuusx. TernoBbie 3QPEKThI XUMUYESCKUX peakiuii. TepMOXUMHUIECKHE YPaBHEHUS.

CKOopOoCTbh XUMUYECKOUN peakIiu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (pakTopoB. 'oMOreHHbBIE
U TeTeporeHHble peakunu. Katanus u kataam3aropsl.

O6parumble W  HeoOpaTUMBIE peakIuu. XHUMHUUYecKoe paBHoBecue. KoHcTaHTa
XUMUYECKOTO paBHOBecus. DaKkTOphl, BIMSIONIME HA TOJOXKEHHE XUMHUYECKOTO PaBHOBECHSI:
TEeMIIepaTypa, JaBJIEHUE M KOHLEHTpPAlUU BEIECTB, YYacTBYIOIIUX B peakuuu. [lpunuun Jle
[TaTense.

OnekTponuTHueckass guccornuainusa. CuwibHble U cinadbie  dneKTponuThl. CTeneHb
nuccormainuu. Cpega BOIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHAs, IIejo4yHas. BomopoaHsblii
nokazarensb (PH) pactBopa. ['uaponus coneit. Peakiiuu noHHOTr0 0OMeHa.

OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb OkucieHus. OKUCIUTeNlnb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS W BOCCTAaHOBJEHHS. BakHEWIIME OKHUCIUTENIH H
BOCCTAaHOBHUTEIN. METO1 2JIEKTPOHHOTO OalaHca. DIIEKTPOIN3 PACTBOPOB M PACTIABOB BEIICCTB.

OKCIEpUMEHTAIbHbIE METO/Abl M3YYEHHS BEIIECTB U UX IMPEBpAIICHUI: pa3lioKeHUe
MEepPOKCUJa BOJOPOJAa B MPHUCYTCTBHM KaTalu3aTopa, MOJEIU KPUCTAIMYECKHX PEIIETOK,
MPOBEJCHUE pEeaKIuii HOHHOTO OOMEHa, OIpeACIICHHEe Cpelabl PAcCTBOPOB C IMOMOIIBIO
WHIUKATOPOB, U3YUYCHUE BIUSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIu 1
MOJIOKEHNUE XUMUYECKOTO PABHOBECHSL.

Heopranuveckast xumus.

ITonoxenne HemerawioB B Ilepmoanueckoil cucreMe XUMHUYECKHX 3yeMmeHToB [.1.
MenneneeBa W OCOOCHHOCTH CTPOEHHUST HMX aTroMoB. (DuU3HUECKHE CBOWCTBA HEMETAJUIOB.
AnnoTponust HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

Bonopon. Ilonyuenue, ¢puzndeckue M XUMUYECKUE CBOWMCTBA: PEAKIMU C METAJUIAMH U
HEMETaJUIAMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 371EMEHTHI.

["anorensl. Haxoxzaenue B mpupojae, crnocoObl MmoiaydyeHus, Gu3NYecKue U XUMHUYECKHe
cBoiicTBa. ['asioreHoBogOpOAbl. BaxkHeNme KHUCIOPOACOAEPKAIUE COCAMHEHUS TaJOT€HOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYSHHsI TaloreHoB. [I[puMeHeHne raloreHoB U
UX COCOUHEHUN.
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Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
®usnyeckue M XUMHUYECKHE CBOMCTBA W IPUMEHEHME Kuciopoia U o30Ha. Oxcuasl u
HEPOKCH/IBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTHI U uX coiu. OCOOCHHOCTH CBOKMCTB CEpHOW KHCIOTHL. I[IpuMmeHeHHWe cepbl U €&
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M €ro coeAMHEHU. A30THbBIC
yI00peHusl.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyudeHusi, GU3NYECKUe U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

VYriepon, HaxoxAeHHUE B TMpupoje. AJUIOTpomHble Monaupukanuu. DPuzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aacopOLus.
Oynnepensl, rTpadeH, yriaepogHble HaHOTpyOku. IIpuMeHeHHMe TPOCTBIX  BEUIECTB,
00pa30BaHHBIX YIJIEPOJOM, U €TI0 COCAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUsI U €ro
coenuHeHuil. CTEKIO0, ero Moy4eHue, BUIbl CTEKIA.

[Tonoxenune meramwioB B [leproanyeckoit cucteMe XUMHUYECKUX JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000104eK aTOMOB MeTa/uioB. O0mue Gpu3nueckue CBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUN Pl HanmpsbDkeHUH wMeTtauioB. OOmme crnocoObl  MOTyYeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAILITYPIusl, eKTpomeTautyprus. [lonstue o koppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil u kanuii: nmonydenue, puU3ndeckue U XMMHUECKHE CBONCTBA, MPUMEHEHNE
MIPOCTHIX BEIMIECTB M KX COSAMHEHUH.

Oo6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoil CUCTEMBI XUMHYECKHX
DJIIEMEHTOB. MarHuii M KaublMid: TMOJdy4YeHHe, (QU3NYecCKue U XUMHYECKHE CBOMWCTBA,
MIPUMEHEHHE MIPOCTHIX BEIIECTB U UX coeuHeHul. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHUH: TIOMy4YeHue, (GU3NYeCKne W XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mnoOouHbix noarpynmn (b-rpymm) Ilepuomuueckoit
CHCTEMBI XUMHYECKHUX JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U auxpomarbl, UX OKUCIUTEIbHBIE CBOWCTBA.
[TorydyeHnue u npuMeHeHHe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.
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Du3nYeCcKne U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAMHeHUH. OKCUIbI, TUAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyuyenue, GpuznYecKue U XuMUYeckue cBoiicTBa. AMdoTepHbIe CBOIICTBA OKCHAA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTamibl W CIUIaBb», B3aUMOJCHCTBHUE ILIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKesie3a ¢ pacTBOpaMU KHUCJIOT U IIETIouel, KaYeCTBEHHBIC PEaKIIMU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJLJIOB, B3aUMOJICUCTBUE THAPOKCHUIOB AIFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIII.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIoCcOObI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKaroIeld cpeabl H
€ro 1nocyiencTus. Poiib XuMuu B 00€CTICUCHUH SHEPTETHUECKOM 0€30MacHOCTH.

Xumusi ¥ 370poBbe 4YenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuna uCHoJIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. beitoBas xumwus. [IpaBmiia Ge3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIC MaTepUalibl, KPACKH, CTEKJIO0, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HaHnoTexHonorum.

Pacuérnbie 3amaun.

PacuéTter: Maccel BemiecTBa win 0OBEMaA Ta30B MO M3BECTHOMY KOJMYECTBY BEIICCTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MacChl (00BEMA, KOJIMYECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOW JIOJIEd pPAacTBOPEHHOTO BEHIECTBA, MACCOBOM JOJM W MOJISIPHOM
KOHIIGHTpAIlM BEIECTBA B PACTBOpPE, JOJIM BBIXOJIAa TMPOIYyKTa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYEHUU OOIIeH M HEOPraHMYECKOW XWMHH B
11 xmacce ocymiecTBIsSeTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK ¥ MOHATHUM, IPUHATHIX B OTACIBbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOIO LIUKJIA.
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OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJICIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJM3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpAITbI, TOPHBIC TIOPOIBI, MTOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, PECYPCHI.

TexHonorus:: XuMu4eckasi MPOMBIIIEHHOCTh, METAJUTYPrus, CTPOUTENbHbBIE MaTepUabl,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX npenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.
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I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMUHOCTHBIX
pe3yJbTaTOB OCBOEHHUsI TNpeiMeTa «XUMHS» Ha YpOBHE CpEIHEro oO0liero ooOpa3oBaHUs
BBIJICTICHBI CJIEIYIOIINE COCTABISIONIUE: OCO3HAHUE O00YUYaIOUIMMUC POCCUMCKON Tpa)IaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHIO, CAMOCTOSITEJIBHOCTH W CaMOOIPEIECICHUIO;
HaJIM4YUME MOTHUBALlMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIOCOOHOCTH  OOyYaromuxcs
PYKOBOJICTBOBAThCS NPHUHATHIMH B OOIIECTBE MpPAaBWJIaMU W HOPMAaMH IIOBEJICHUS; HaTUUHE
MPaBOCO3HAHUS, YKOJIOTHYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH IIEJIU U CTPOUTDH KU3HCHHBIC
TIJIaHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTPaXKaloT cPOpPpMHUPOBAHHOCTH
OTIBITA MTO3HABATEIFHON W TIPAKTHYECKOMN NEATSIEHOCTH 00yYaIOIINXCs B TIPOIIECCE peaTn3auu
00pa3oBaTenbHON AESTEIHHOCTH.

JIn4HOCTHBIE pEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMHsD OTPaKalT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATENBHON U MPAKTUYECKOM JEATENbHOCTH 00y4YalomIuXCsl B MPOIecce peann3aluu
00pa3oBaTebHON JESTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

OCO3HaHUA 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY M MPABOIOPSIIKY;

MPEACTABJICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHN B
KOJUICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOW AESITENFHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbBIX U TO3HABATENbHBIX 33/1a4, BEIMTOJTHEHHH XUMUYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTHI JIPYTUX
MIPU aHAJIM3E PA3TUYHBIX BUIOB YUCOHOU EATETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILUEHUS K HCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUU M TPAKTHUYECKOTO MPHIIOKECHUS
XUMHUH, OCO3HAaHUS TOTO, YTO JAHHBIE HAYKH €CTh pPe3yJbTaT UIUTEIbHBIX HAOIIOICHUH,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpECa M TI03HABATEIHPHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHAJIN3e
nH(OpMAIUK 0 MEPETOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITIOCOOHOCTH OIICHMBATh CHUTYalluH, CBS3aHHBIE C XWMHYECKUMHU SIBJICHUSMHU, |
IIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEJCHUE U IIOCTYIIKM CBOMX TOBApHILEH C IMO3UIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUN MTOCTYIIKOB;

4) popmMupoBaHUs KYJbTYPbI 310POBbS:

MOHWMAHUS [IEHHOCTEH 3J0pOBOTO M 0e€30MmacHoro oOpasza >KHU3HH, HEO0OXOTUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIMX 3JJ0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B y4€OHO-HCCIICIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTHX BUJIAX JCATCIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyueit mpodeccuu U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U TTOTPEOHOCTEH O0IIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHMMAaHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOseM, BIMSHHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATIBHOM CPEJIbI;

OCO3HAHUS HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HENPUSTHS JEWCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) 1EHHOCTH HAYYHOT'0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKd U
00IIECTBEHHON IPAKTHKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH M
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON POJNM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOM
KyJbTYPBI, B PEIICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKONW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecIeueHnH yCIOBUM YCTICIITHOTO TPYJa M AKOJOTHYECKA KOM(DOPTHOM KU3HHU KKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: TOHMUMAHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs
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aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTCIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpaMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILIMHAPHBIC
(MexmnpenMeTHbIE) 0OLIeHayYHbIe OHATHUS, OTPAXKAIOLIME LEIOCTHOCTh HAyYHON KapTHHBI MUpa
U crienu UKy METO/I0B TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAYYHBIH (PaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TeOpHs, UCCIIeIOBaHNEe, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U JpYyTHE);

yHMBEpCalibHble ~ yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
peryisTuBHBIE), oOecreuuBarouie (QopMUpoOBaHUE (PYHKIMOHAIBHOW TPAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYaloLIUXCsS  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCcaJbHble Yy4eOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAIbHON NPAKTHKE.

MeranpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MIO03HABATENbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMU.

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YUeOHbIe 1eHCTBUS

1) 6a30BbIe JJOrMUYecKHUe AeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIHUPOBaTh M aKTyaJM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIBHOCTHU C ITOCTABJICHHBIMHU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHAaBIMBAaTh KX B3aMMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBIICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KIacCU(UKAIIMHN BEIIECTB U XUMHUYECKUX PEaKIIHi;

YCTaHABIWBATh MPUYNHHO-CIICJCTBEHHBIE CBS3H MEXTYy N3YYaeMbIMH SIBJICHUSMU,

CTPOUTL JIOTUYCCKUC PACCYKACHUA (I/IH,Z[yKTI/IBHI:Ie, ACAYKTUBHBIC, I10 aHaJIOFI/II/I),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B pacCMaTpUBAEMBIX SIBJICHUAX, (hOpMyIupoBaTh
BBIBOJIBI U 3aKJTIOUCHUS;
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IPUMEHATh B MPOLIECCE MO3HAHUS MCIIOJIb3YEMbIE B XUMHUHU CUMBOJIUYECKUE (3HAKOBBIE)
MOJIEINU, TPE0OPa30BBIBATH MOAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHUYecKkass (GopMyna, ypaBHEHHE XWUMHYECKOM peakuud — TpU PEHICHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHATh HA3BaHHbBIE MOJEJIbHbIE NPEICTaBICHUSI
JUIs BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIUH.

2) 6a30BbIe HCCIeA0BaTENbCKHUE el CTBHS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEaKIIHIA;

dopMynMpoBaTh L€ U 3aJauyd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA,

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAAaTh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb O0OOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METO/IOB IO3HAHHS.

3) padora ¢ nunopmaumeii:

OPUEHTHUPOBATbCSI B  pa3jIMYHBIX HCTOYHUKAX HHPOpMauuu (HAYyYHO-TIOMYJIspHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IWYHBIX BHIAOB M (OPM TpencTaBICHUS, KPUTHUYECKH
OILIEHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUYNBOCTH;

(GopMyIMpOBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METOJAbl NPH IOHCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

nproOpeTaTh ONBIT HCIOIB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANbHYIO (OPMY NpeACTaBICHUs HHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMbl, TaOJIUIbI, PUCYHKHU U JPYyTHUE);

UCTIONIB30BaTh HAYYHBIM SI3BIK B KayeCTBE CPEACTBA TNPH padoTe € XUMHUYECKOH
uH(popMalliel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAAHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOi TEMbI B XOJI€ TUAIOra U/ MU IUCKYCCHH,
BBICKA3bIBATh UICH, q)OpMyJII/IpOBaTL CBOH HpeI[JIO)KeHI/DI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEJI0KEHHOM 3a/1auu;

BBICTYIIaTh C TNpE3EHTalMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMHU TIPH  BBIMOJHEHHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIECTB,
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peanu3aly y4eOHOro MpoekTa, M (hOpMyJIupoBaTh BBIBOJBI MO pE3yJbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMSI MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHA MHEHUSIMH.

PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO IMO3HABATEIBHYIO JEATEILHOCTH,
ompezenss e€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTHPOBATH
npe/iaraeMblii alITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HCCIIEOBATEIbCKUX 3aJad,
BBIOMpAaTh Hanbosiee F((HEKTUBHBIN CIOCOO UX pPEIICHUs C YYETOM TMOJYYCHHUST HOBBIX 3HAHUH O
BEIICCTBAX U XUMUUYCCKUX PEAKITUSX;

OCYLIECTBJISATH CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTrPAMMBbI [0 XMMHUU Ha yriyOJEHHOM YPOBHE Ha
YPOBHE CpeaHEero OoO0mero oO0pa3oBaHMs BKIIOYAIOT cCreHupUYecKue Jis y4eOHOro MmpeaMera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUABI JIEATEIBHOCTH 10 MOJIYYEHUIO0 HOBOTO 3HAHUS U NPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TAaKKe B PEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XMMHEWH. B mporpamme nmo XMMHHU NpPEAMETHBIE PE3YJIbTaThl MPEICTABIECHbI 110
roJlaM U3y4eHusl.

10 KJIACC

[TpenMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpa)xaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTE€ M 3HAYCHHH OPraHUYeCKOW XHUMHHU B
CUCTEME €CTECTBEHHBIX HAayK M €€ POJU B 00ECIeUeHUN YCTOWYHBOTO Pa3BUTHSI YEIIOBEUECTBA B
pelIeHur MPOoOJIeM IKOIOTUYECKOM, IHEPreTUYeCKO M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MCIUIHHBI, CO3JJaHWHW HOBLIX MATCPUAJIOB, HOBBIX HCTOYHHKOB OHCPIHUH, B oOecrieueHnun
PalMOHATILHOTO MPHUPOIONOIL30BaHus, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYpHI
YeNOBeKa, a TakKKe ODKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM Cpelie;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUW, KOTOpass BKIIOYAET: OCHOBOIOJIAraroIlne
MOHATUS — XHUMHYCCKHH DJJI€MEHT, aTroM, SAApO M 3JEKTpOHHAas o0ojouyka aroma, S-, p-, d-
aATOMHBIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOpUIW3Alds aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHUIATENLHOCTh, CTETNICHb OKHCIICHUS,
XUMHYECKasi CBs3b, MOJIb, MOJIApHAs Macca, MOJAPHBI O00BEM, YIJIEPOJHBIA CKEJNeT,
byHKIMOHATIbHAS TpYINa, pajuKan, CTPYKTypHble (Qopmyibl (pa3BEpHYThIE, COKpalIEHHBIE,
CKEJICTHBIE), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (Te€OMETpUYEecKas, OMTHUYeCcKas),
M30MEpbI, TOMOJOTUYECKUM Psifl, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- W a30TCOJEpKallnue
OpraHWYECKHE COEAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCIMHCHUS; TCOPUH, 3aKOHBI (mepuogudeckuii 3akoH JI. M. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemiectB A. M. byrtnepoBa, 3aKoH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpPaHEHHS U MPEBpALICHMs] DSHEPTUM NPH XUMHYECKHX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHMH, MHPOBO33PEHUECKHE 3HAHHW, JEXKAIIHEe B OCHOBE MOHMMAaHUs
NPUYMHHOCTH M CHCTEMHOCTM XUMHUYECKHMX SIBIICHHM; MPEICTAaBICHUS O MEXaHU3Max
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XUMHYECKHX pEaKIHid, TEPMOAWHAMHUYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSAX UX
NPOTEKaHMs, O B3aMMHOM BIIMSHUM aTOMOB M TPYIIIl aTOMOB B MOJIEKYJax (MHAYKTUBHBIA U
Me3oMepHbIi 3 dexTrr, opuentanTsl | u |l pona); dakronorudeckue cBeneHUsT O CBOHCTBAX,
COCTaBe, MOJyYCHHH U 0€30IIaCHOM UCTIOIb30BAHNYU BOKHEHIIIUX OPraHUYECKUX BEUIECTB B OBITY
U TPAKTHYECKOW JCATENBHOCTH YEJIOBEKa, OOIMMX HAYYHBIX TMPUHIMIAX XHUMHAYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAaHOJA, IepepabOTKu HePTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEpHbIC MPU3HAKH MOHATHIA, yCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIUE IMOHSITHS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTMHCHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIB30BaTh XUMUYECKYIO0 CHMBOJIMKY IS COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJICTHBIX) (POPMYJI OPraHUYECKHUX BEIIECTB;

COCTAaBJIATh YPABHEHUS XUMHUECKUX PpEAKUUH M  pacKpblBaTh HUX CYIIHOCTb:
OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUH  IMOCPEICTBOM  COCTABIICHHUS  AJIEKTPOHHOTO
OajaHca JTUX pEaKIUW, peakIuii HOHHOTO OOMeHa IyTEM COCTaBJICHUS UX TOJHBIX U
COKpAIIEHHBIX NOHHBIX YPaBHECHUH;

U3rOTaBJIIMBATh MOJCIH MOJIEKYJl OPraHMYECKUX BEHIECTB JUJIS MJUIIOCTPALMU  HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATH MIPUHAIIICKHOCTD U3YYEHHBIX OPTaHUYECKIX
BEIIIECTB 0 MX COCTaBY M CTPOCHUIO K ONPEICIEHHOMY KJIACCY/TPYIINe COCTUHCHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoit HoMmeHknarype (IUPAC) u npuBoIuTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACNBHBIX MPEICTaBUTENCH OPraHMYeCKUX BEIIECTB (ITHJICH, AaleTHUJICH, TOJYyOJ,
TJIMIEPUH, OSTWICHTIUKONb, (QeHoN, (OpMaNbIeTHa, aleTadbJeTHll, AaleTOH, MypaBbUHAS
KHCJIOTa, YKCyCHas KHCJIOTa, CT€apUHOBas, OJICMHOBAs, MaJlbMUTHHOBAs KHUCIOTHI, TJHUIMH,
aJlaHUH, MaJIbTO3a, (PPYKTO3a, AHWIIUH, TUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COCIMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOIAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BemecTB A. M. BytnepoBa ans 00bsCHEHHMs 3aBUCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUITWYHBIX MPEACTaBUTENEH pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB!
QJIKAHOB, LHUKJIOAJIKAaHOB, AJIKEHOB, aJIKaJJUCHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIMPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, TPOCTHIX M CIIOKHBIX 3(HPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTJIEBOIOB (MOHO-, TU- U TIOJMCAXapPHUJIOB),
WITIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXAY HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKHX PeaKUuil ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (HhOpMYIT;

Cc(OPMHUPOBAHHOCTh yMEHHUSI TIOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKMX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIMSIHUSA aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh HCTOYHHMKH YTJIEBOJAOPOJHOTO CHIPhS
(HedTh, TPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHUYECKOE MPUMEHEHHE
MIPOIYKTOB MEepepabOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAaHUM O EeCTECTBEHHO-HAYYHBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHN, W3MEPEHUH, MOJCIMPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥l YMECHHUSI IPUMEHSATH 9TH 3HAHUS;
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COPMHPOBAHHOCTE ~ YMEHHUS INPUMEHSATb OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalIM3 U CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMAaTH3alUiO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUYEHUsl CBOMCTB BEILIECTB M XUMUYECKUX PEAKLIUH;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBSI3b XMMUYECKUX 3HAHUN C MOHATUIMU U
IPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAY4YHbIX IPEAMETOB Ui 0o0Jiee OCO3HAHHOI'O
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CHUCTEMHBIE 3HAHMS I10
OpraHMYECKON XMMHUU AJi1 OOBSCHEHUS U NPOTHO3UPOBAHUS SBJICHUM, HMEIOLINX €CTECTBEHHO-
HAY4HYIO IIPUPOAY;

Cc(OPMHPOBAHHOCTE YMEHMH: MPOBOAUTH PAcy€Thl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIUi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO HAXOXKACHUIO XUMHUECKOH (OopMyJbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTAaM CrOPaHHUs, INIOTHOCTH Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUI: POTHO3UPOBATh, AHAJTU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHYECKOW O0€30IMacHOCTH MOCIEACTBUS OBITOBOM W TPOM3BOJACTBEHHOH JESITEIBHOCTH
YeJ0BEKa, CBA3AHHOM C mepepadOTKON BeIIeCTB, HCHOIb30BATh IOJTYYEHHbIE 3HAHUA JUIs
HPUHATHS TPAMOTHBIX PeIIeHUH TPoOIeM B CUTYaLUsX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIEPUMEHT (IIOJyUYE€HHUE U U3yUEHUE CBOWCTB OPraHMYECKHUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OpPraHUYECKHX BEILECTB,
pellIeHHe OSKCIEePUMEHTAIBHBIX 3aJad 10 PACHO3HABAHUIO OPraHMYECKUX BEIIEeCTB) C
coOnrofeHreM TMpaBuwil 0Oe3omacHOro oOpallleHuss C  BelecTBaMHU U JIaDOpaTOPHBIM
o0opyzaoBaHueM, (OpMYyJIUPOBATh LENb HCCIEIOBaHUS, IMPEACTABIATh B pa3lIndyHON ¢opme
pE3yJIbTAThl KCIIEPUMEHTA, aHAJIN3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroaaTh IMpaBWila IKOJIOTUYECKH I1€JIeCO00pa3HOro MOBENEHUs B OBITY M TPYyJIOBOU
JESTEIIbHOCTH B IIEJIIX COXPAHEHHUS] CBOEro 30pOBbs, OKpYXarolled NpUpOaHON cpenbl u
JOCTHXKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JEWCTBHS HAa JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OPraHUYEeCKHUX BEIIECTB, MOHUMas cMbIca nokazarens [1/1K;

AQHAIM3UPOBATh  1€1€COO0Pa3HOCTh  NPUMEHEHHsS]  OpraHMYeCKHWX  BEIIECTB B
IPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3pEHHS] COOTHOLICHUS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh YMEHMIA: OCYIIECTBIATH IeJICHANPABIECHHBIA IMOMCK XMMHUYECKOH
uH(pOpMallMK B pa3IMYHBIX HCTOYHUKAX (HayuyHas M ydyeOHO-HayyHas JHUTepaTypa, CpelcTBa
MaccoBoi HHGpopMmanuu, VHTepHET W [pyrue), KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpMalrIo, epepadaTbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IMOCTABICHHOW y4eOHOM
3aJa4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMSI Kypca «OOmas u HeopraHuyeckas XUMHs)
OTpaXkaroT:

c(OPMHPOBAHHOCTH MPEACTABICHHUIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
U TO03HAaBAaEMOCTH SBJICHUM MPUPOJBI, O MECTE€ M 3HAUYCHUM XMMHUU B CHCTEME €CTECTBEHHBIX
HayK U e€ poju B 00ECIIeYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUU MPOOJIEM IKOJOTHYECKOMH,
HHEPreTUYECKOM M THIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECIEYEHUH  paIMOHAIHLHOTO
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IPUPOONOIb30BAHUSA, B JOPMUPOBAHUN MUPOBO33PEHUS U O0ILEH KyIbTYyphl YENIOBEKA, @ TAKKE
HKOJIOTHYECKU 0OOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3I0POBBIO M IPHUPOTHON CPEE;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJIATrAOLINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToma, S-
, p-, d-aroMHBIE OpOHMTAIM, OCHOBHOE M BO30YKAEHHOE COCTOSHHS aTOMa, THOPHIU3aLus
aTOMHBIX OpOuWTasNell, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIJIEHHS, XUMHMYecKas CBs3b (KOB&JICHTHAs, HOHHAs, MeETaJNIM4YecKas, BOJOpOJHAas),
KPUCTAJIZIMYECKAsT PEINETKA, XUMHUYECKas PEakUus, pacTBOP, IJIEKTPOJIMTHI, HEIIEKTPOJIUTHL,
JNEKTPOJIMTUYECKAsT ~ JUCCOLMANMs, CTEICHb JUCCOLMALMM, BOJOPOIHBIM  IIOKAa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH APPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKON
peakuuy, XUMHYECKOE paBHOBECHE, TEOPUU U 3aKOHBI (TEOpHsI DIIEKTPOIUTUYECKOU
quccounuanuy, nepuoaudeckuii 3akod /[[.JM. MenzneneeBa, 3aKk0OH COXpaHEHHUS MacChl BEILECTB,
3aKOH COXPAHEHHUs U INPEBPALLEHUS SHEPIHMHM IPU XMMHYECKHUX PEaKLHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMUH,
MHUPOBO33PEHUYECKHNE 3HAHUsA, JIEKAIIUE B OCHOBE IIOHMMAaHUs NPUYMHHOCTH U CHCTEMHOCTH
XUMHUYECKHUX SBICHUI; COBPEMEHHBIE IPEICTABJICHHUA O CTPOCHHM BELIECTBA HAa AaTOMHOM,
VMOHHO-MOJIEKYJIIDHOM M HAaJMOJIEKYJSIDHOM YPOBHSX; IPEACTaBICHHMS O MEXaHU3Max
XUMUYECKUX pPEaKUUW, TEPMOJAMHAMHMYECKMX W KHMHETHMYECKHMX 3aKOHOMEPHOCTAX MX
IIPOTEKaHUs, O XHMHYECKOM DPAaBHOBECUH, pacTBOpaXx M  JHCIEPCHBIX  CUCTEMAX;
(akTOJIOrMUECKUe CBEJCHHs O CBOMCTBAX, COCTaBe, MOJyYeHUH U 0€30M1acCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW MEATENbHOCTH 4YeJIOBEKa,
00LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHM: BBISIBIIATH XapaKTEpHbIE MPU3HAKU MOHSITUH, YCTAHABINBATh
UX B3aUMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOIIME IOHATHSA IPU ONHUCAHUM HEOPraHUYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHUS MCIIOJIB30BaTh XMMHMUYECKYI0 CHUMBOJHUKY JUISI COCTaBIICHUS
dopMyNl BEIIECTB W YpPaBHEHUM XHMUYECKUX PEAKIUIl, CUCTEMaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(OPMHPOBAHHOCTb YMEHUS ONPENeNATh BAJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, METajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKOHN PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHUPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTh CBOMCTB BELIECTB OT BHJA
XUMHUYECKON CBSI3M M TUMA KPUCTAJUIMYECKOH peIméTKH, OOMEHHBIH M JJOHOPHO-AaKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIGHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KJIAacCU(PUIIMPOBaTh: HEOPraHMYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHMUYECKHUE PEAKLUU IO PA3NUYHBIM NPU3HAKAM (YUCILy U COCTAaBY pearupyroniux
BEIIECTB, TEIUIOBOMY J3((eKTy peakuuu, H3MEHEHHIO CTENEeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTUIO KaTajlu3aropa M JIPyTHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KpUTEPUU 11 KJIacCU(PUKALNN U3y4aeMbIX BEIIECTB U XUMHUUECKHUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpblBaTh CMBICI THepuoguueckoro 3akonHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOLIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (DYHKIINY;

c(OPMHPOBAHHOCTh YMEHMH: XapaKTE€pPU30BaTh AIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMUYECKUX JJIEMEHTOB IIE€pBOro—4erBéproro mnepuonos llepuommueckon cucremsr JI.H.
MeneneeBa, UCIOIB3Ys IMOHATHUS «IHEPIETUUYECKUE YPOBHU», «3HEPreTUYECKUE IOAYPOBHU,
«S-, p-, d-atomMHBIe OpOWTaNN», «OCHOBHOE W BO30YXIEHHOE HSHEPreTUUECKHUE COCTOSHHS
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aToMa»; OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBOICTB XHMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpymmam I[lepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJ€eHTHbBIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS MX JIEKTPOHHBIX 000JI0YEK;

c(OpMUPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (ONHUCHIBaTh) OOIIME XHUMHUYECKUE
CBOMCTBA BEULIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKOM CBS3U
MEXJly HEOPraHUYECKMMHU BEIIECTBAMU C IIOMOILBIO YPAaBHEHUM COOTBETCTBYIOLIUX XUMHUECKHUX
peaKuuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPECTBOM COCTaBJICHMSI AJIEKTPOHHOIO OajaHca 3TUX peakluil; peakiuuil HOHHOTO
oOMeHa MyTEM COCTaBIEHUS HX IIOJIHBIX M COKpPAlIEHHBIX HOHHBIX YpaBHEHWIl; peakuuit
THIIPOJIN3a; PEaKIUi KOMIUIEKCOOOpa3oBaHMs (Ha HpHUMEpe THUAPOKCOKOMIUIEKCOB IUHKA U
ATFOMHUHHS);

c(OpPMUPOBAHHOCTh YMEHUS OOBSICHITH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX
peakuuii ¢ yd€ToM MX DSHEPreTMYECKHX XapaKTepPUCTHUK, XapakTep H3MEHEHMsI CKOpPOCTHU
XUMHYECKOH PEaKIMU B 3aBUCHUMOCTH OT Pa3jIMYHBIX (PAaKTOPOB, a TAKXKE XapaKTep CMEHICHUs
XUMHYECKOT0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelcTBuid (mpuniun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMHUUECKUE PEAKIINH, JIeKAIINEe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEpHOM KHUCJIOThI, amMMHakKa, oOllue Hay4YHble IPUHIUIIBI
XUMHYECKMX MPOU3BOJCTB; II€JIECOO0Pa3HOCTh NPUMEHEHUST HEOPraHWYECKUX BEILECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TIONH3a;

c(OPMHPOBAHHOCTh BJIa/IEHUS] CUCTEMON 3HaHUI O METOAAaX HAYyYHOTO MO3HAHUS SBICHUN
Opupoabl — HaOMIOJEHHE, U3MEpPEeHHe, MOJAEIUPOBAHUE, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHMs NPUMEHSTHh 3TU 3HAHUS INPU
HKCIEPUMEHTATBHOM HCCIEIOBAaHUM BELIECTB M s OOBSCHEHUS XUMHMYECKHX SBICHHH,
MMEIOLINX MECTO B IPUPOJE, IPAKTUUECKOH NEATEIBHOCTH YEJI0BEKA U B IOBCEAHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NPEJCTAaBICHUSIMU  IPYTMX €CTECTBEHHO-HAYYHBIX TMPEAMETOB JJisi 0O0jJee OCO3HAHHOIO
MOHUMAaHUS MaTepUaIbHOTO €IMHCTBA MUDPA;

c(OPMHPOBAHHOCTb YMEHUS IPOBOJUTH Pacu€Thl: C UCIOJIb30BaHUEM MOHATUI «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; Macchl BeLlecTBa UM 00bEMa rasza
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, MAacce WM O0BEMY OJJHOTO M3 YHYACTBYIOUIUX B PEaKIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklnu; 3Ha4YeHUs1 BOJOPOJHOIO MMOKa3aTesNsi pacTBOPOB KHCIOT
U IIenoveil ¢ M3BECTHOM CTEMEHbI0 JUCCOIMALMHU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MIPOJIYKTa PEAKIMH, €CJIM OJHO M3 MCXOIHBIX BEIIECTB JAHO B BHJIE PAaCTBOPA C ONPEAEIEHHON
MaccoBOM Jl0Jied pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MPHUMECH); II0JIU
BBIXO/Ia MMPOJYKTA PEAKLUHU; 00bEMHBIX OTHOIIECHUI! ra3oB;

c(OPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENILHO TUIAHUPOBATh M MPOBOAUTH XUMHUYECKUMN
HKCIIEPUMEHT (IIPOBEJIEHUE PeaKuii HOHHOIO OOMEHa, MOATBEPKACHHE KaUueCTBEHHOIO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPENEIECHUE CPEIbl PACTBOPOB BEUIECTB C IMTOMOIIBI UHIWKATOPOB,
U3yYeHHe BIUSHHUS pPa3IMYHbIX (HAKTOPOB HAa CKOPOCTh XHWMHYECKOM peakiuu, pelIeHne
HKCIEPUMEHTAIBHBIX 33/1a4 1o TemaM «Metamiby u «Hemeramib»y) ¢ coOM0JeHeM MpaBUil
Oe3omacHOTO OOpalIeHusi ¢ BEMIECTBAMU M JabOpaTOPHBIM 00OpyAOBaHHEM, (HOPMYyIHpPOBATH
1elb HCCIENOBaHUS, TMPEACTaBIATh B pa3nyHOW (opme pe3yabTaThl AIKCIEPUMEHTA,
AQHAIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COONMIOAATh MpaBUia MOJIb30BAHMS XUMUYECKOUN MOCYI0N U
nabopaTtopHbIM 000pyAOBaHHEM, OOpallleHUsl C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLUSMU
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M0 BBIMOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HSKOJOTMYECKH IIeJIeCO00pa3HOTo
MOBEJICHUS B OBITY M TPYIOBOW JEATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 370POBbS,
OKPYXAaroIIe MPUPOJHON Cpeabl U AOCTHKEHUA €€ yCTOMYMBOIO pPAa3BUTHSA, OCO3HABATH
OMAaCHOCTh TOKCHYECKOI'O JEHCTBHSI HA KUBBIE OPraHU3Mbl OIPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, TOHMMAas cMbIcl noka3arens I1J1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IIEJICHANIPABICHHBI MONCK XUMHUYECKOU
uH(pOpMAaIlMK B PA3IMYHBIX HMCTOYHUKAX (HAydyHas W y4eOHO-Hay4yHas JHUTepaTypa, CpelCcTBa
MaccoBoi uHopMmanuu, WHTEepHET W [Apyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U HCIOJIb30BaTh B COOTBETCTBUM C IOCTABJICHHON yueOHOMI
3a/1a4en.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 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 CTPOCHHS OpraHn4YecKux coenuHeHuit A. M 8 bubmmorexa LOK
' P P A T https://m.eds00.ru/d69df650
bytneposa
Hroro mo pazneny 8
Pa3znen 2. YrieBoaopoabl
[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI, bu6nmoreka [JOK
2.1 5
[IUKJI0ATIKAHbBI https://m.edsoo.ru/d69df650
59 HenpenenbHbie yrieBoaopoOabl: alKEeHbI, 14 1 bubnmnorexa [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHECKHE YIJIEBOAOPOAEI (aPCHBL) https://m.edso0.ru/d69df650
54 IIpupoaHbIE HICTOYHUKH YIJIEBOJOPOIAOB U UX 4 bubnnorexka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YITIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro mo pazueny 35
Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
3.1 Crnuptsl. Genon 11 1 bubnnorexa [JOK
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KapOonunbHble coeAMHEHUS: abIETHIbI U

https://m.edsoo.ru/d69df650

bubmuorexa [JOK
3.2 keToHbl. KapOoHoBbIe KUCT0THI. ClI0KHBIC 21 httos://m.edsoo.ru/d69df650
a¢upsl. XKupbl
bubmuoreka [JOK
33 YTaeBO/E o https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeuHeHust
bu6mmorexa [IOK
4.1 AMHHBI. AMUHOKHCIIOTHI. benku 12 httos://m.edsoo.ru/d69df650
Hroro no pazgeny 12
Pa3zaea S. BoicokoMoJIeKyJIsIpHBIE COeINHEHUS
bu6mmoreka [IOK
5.1 BpICOKOMONIEKYIISIPHBIE COCIUHEHUS 6 https://m.eds00.ru/d69df650
Htoro no pazneny 6
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHHe pa3iesioB H TeM uudgpoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
CrpocHue atoMa. [lepuoandeckuii 3aKoH
11 I/ITI_II)G HOJAUYeCKas CHI():TenI/l[a XHUMHYICCKHX 9 bubmorexa [IOK
' PHOA https://m.eds00.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 11 1 bubnnoreka [JOK
' BEILECTB https://m.edsoo.ru/2dd57f24
bubnuoreka [{OK
1. X 1 1
3 HMHFICCIHE peaikiini 9 3 https://m.edsoo.ru/2dd57f24
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi xumust
bu6nmorexa LIOK
2.1 H 1 1
eMETAILIRT 3 3 https://m.edsoo.ru/2dd57f24
bubmmoteka IIOK
2.2 M 23 1 2
CTaIet https://m.edsoo.ru/2dd57f24
Hroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' KU3Hb https://m.edsoo.ru/2dd57f24
Hroro mo pazneny 9
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoauuecTBO 9acoB
Ne Hdara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oO0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHue
OPraHU4YeCKON XUMHH,
MIPEACTABIICHHUE O 1 bubmorexa [TOK
p https://m.edso0.ru/3686e6f5
MHOT000pa3uu OPraHUIECKUX
COCIMHEHUN
DIIEKTPOHHOE CTPOEHUE aTOMa
Tiiepoaa (OCHOBHOE U
}B,036p)1<l[él({H06 COCTOSIHHS ) 1 bubmorexa [JOK
Y ' https://m.edsoo.ru/Oce6fd4c
Banentnble BO3MOXKHOCTH
aToma yriepoja
XuMHudecKkas CBI3b B
OpTaHUYECKUX COCTUHECHHSIX.
MexaHu3Mbl 00pa3oBaHus 1 bubmmorexa [TOK
. P https://m.edsoo0.ru/8d39f5c8
KOBaJICHTHOH CBSA3H, CIIOCOOBI
paspsbiBa CBsA3EH
Teopus crpoeHus
OpraHMYeCcKUX COeTUHEHUH A 1 bubmmorexa [TOK
p ' https://m.eds00.ru/9e595ch8
M. bytieposa
Buast nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OnekTpoHHbIe 3 ()EKTH B https://m.edsoo.ru/b0e61661
MOJIEKYJIaX OPTaHUIECKUX
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COEeIUHEHUI

IIpencrasienue o
KJIacCU(UKALIUN U

6 CUCTeMaTHYECKast bubmorexa LHOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEUIECTB

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

3 Cucrtemaru3zanusi 1 00001ICHUE bu6mmoreka [IOK
3HaHUU 10 TeME https://m.edsoo.ru/87a37cab
AJIKaHBI: TOMOJIOTUYECKHU P,
obmras popmyia,

9 HOMEHKJIaTypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U https://m.edso00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYT

10 DU3NYECKUe U XUMUYECKHUE bu6mmorexa [IOK
CBOMCTBA aJIKaHOB https://m.eds00.ru/3137711c
Haxoxnenne ankaHoB B

11 npupoe. CriocoOs! moryueHus bubmmorexa [JOK

https://m.edso00.ru/259b0a5b
Y IPUMEHEHHUE ATKaHOB
[uknoankansl: o0IIast
dbopMyIia, HOMEHKIIATypa 1

12 U30MepHUsL, 0COOEHHOCTH bubnuoreka [IOK
CTPOEHUS U XUMHUYECKHUX https://m.eds00.ru/156730d2
CBOICTB, CITOCOOBI OJTyYEHUS U
MIPUMCHEHUE

13 Pemenue pacuéTHpIX 3a1a4 Ha bubnuorexa [IOK
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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

https://m.edsoo.ru/bf84d8eb

bubmuorexa [JOK

14 MIPOCTPAaHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MoJiekys1. CTpyKTypHasi ¥ LiUc-
TpaHC-U30MEPHUSI ATIKEHOB
Ou3nyecKue 1 XUMUIECKHE
15 cBoicTBa ajnkeHoB. [IpaBuiio bubmorexa LHOK
https://m.eds00.ru/21069ccd
MapkoBHHKOBA
16 Cnoco0bl noyueHus u bubnuotexa [JOK
IIPUMEHEHHUE aJIKEHOB https://m.eds00.ru/665dc058
[IpakTuueckas padbora Ne 1 o
17 teMme "[lonydyenue sTuiieHa u Bubmmorexa LIOK
o https://m.eds00.ru/0941eed8
W3Y4YEHHE €ro CBOMCTB
Pemenne pacuéTHbIX 3a1a4 Ha
18 ompeieTICHUuEe MOJICKYJIIPHOM bubnmnoreka [JOK
(bOopMyJITBI OPTaHUYECKOTO https://m.edsoo.ru/e9ea9921
BElIeCTBa
AJKanueHbl: CONpPsHKEHHBIE,
19 W30JIMPOBaHHBIE, bubnuorexa [IOK
KyMYJIMPOBAHHBIE. https://m.eds00.ru/04298c0a

Oco0eHHOCTH ANEKTPOHHOTO

32



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a

CTPOCHUS

20 XuUMHYECKHE CBONCTBA bubmuorexa [JOK
CONPSKEHHBIX JUECHOB https://m.edsoo.ru/e561253d

21 CniocoOslI noy4eHus u bubnmoreka [JOK
MIPUMEHEHHUE AJIKAUECHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH Psifl,
obmast popmyia,

22 HOMeHK?;aI;yga, 3JICKTPOHHOE 1 bubmorexa LHOK

https://m.edso0.ru/68b6cc4c
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKY, (pU3rUecKre CBONCTBA

23 XHUMHYECKUE CBONCTBA aJTKMHOB bubmorexa LHOK

https://m.edso00.ru/23493a93

24 KauecTBeHHbIE peakuyuu Ha bubnnorexa [HOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CnocoObI noTyueHus u bubnunoreka [JOK
MIPUMEHEHNE AIKUHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl 1o

26 YPaBHEHHIO XUMUYECKON bubmmorexa LIOK

https://m.edso00.ru/5db8e526
peaxiuu

97 CucremaTu3anus u 0000IIeHHE
3HAHMI TTO TeMe
ApEHBI: TOMOJIOTHYECKUH PSI,
obmas popmya,

28 HOMEHKJIaTypa. DIIEKTPOHHOE U bubnnoreka [JOK
NPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MOJIEKYJT O€H30J1a U TOIYyOoJIa,
uX (pu3uveckre CBONCTBA

29 XUMHYeCKHE CBOWCTBA apPEHOB: bubnnorexa [JOK
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PCaKkMu 3aMCIICHHUA

https://m.edsoo.ru/a44alaed

XUMHUYECKUE CBOMCTBA aPEHOB:

30 peaKIuu IPUCOSTUHEHUS, bubmmorexa [IOK
https://m.edsoo.ru/a44alae4

OKHCIICHHE TOMOJIOTOB OE€H30I1a

31 Oco0EHHOCTH XUMHUYECKHUX bubmuoreka [JOK
CBOMCTB CTHUpOJIa https://m.edsoo.ru/d5018a54
Pewenne pacy€THbIX 3a1a4 HA

39 ONpeIeTICHUE MOJIEKYJIIPHOI bubnuorexa [JOK
(bopMyIIbl OPraHU4eCcKOro https://m.edsoo.ru/53461a2c
BEIleCTBa

33 CriocoOsblI MoTy4YeHHs U bubmmoreka [JOK
IIPUMEHEHHE apEHOB https://m.edso00.ru/6f717d09
['eHeTnyeckas CBSI3b MEXKIY

34 pa3IMYHBIMU KJIaCCaMU
YTJIEBOIOPOIOB
Pacuérsl o ypaBHEHUAM
XUMHUYECKHUX PEaKIIHiA.

35
Cucremaru3zanus 1 000011eHNe
3HaHUM MO TeEME

36 ITpuponusrii ras. [lomyTHble
HE(TSHbIE ra3bl

37 KameHHBIi yrosb 1 IpoTyKThl bubnnoreka [JOK
ero nepepaboTKu https://m.edsoo.ru/69b3398b
Hed1b 1 ciocoOsI eé

38 nepepaboTku. [Ipumenenue bubmmorexa [JOK

https://m.eds00.ru/21f9de78

MPOJYKTOB MepepadboTKu HehTH

39 I'eneTnueckas cBsi3b MEXKIY

Ppa3IMYHbIMHU KJIaCCaMU
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YIJIEBOIOPOOB

40

41

42

43

["ajoreHonpon3BOIHBIE
YIJIEBOJIOPOIOB: 3JIEKTPOHHOE
CTPOCHHE; PEaKIMU 3aMeIICHHSI
rajoreHa

Jle¥icTBue 1Iemouei Ha
raJOreHIPOU3BOIHBIC.
Bzaumoneiicteue
JMrajJoreHajJKaHoB ¢ MarHUEM U
LIMHKOM

Cucremaruzanus U 00001IeHne
3HAHUH 110 pa3zeny
"VYrneBomoposr"
KonTponbHas padoTa 1o Teme
"Yranesonopozs"

bu6mmoreka [IOK
https://m.edso00.ru/82b4d759

bubmuorexa [JOK
https://m.edso0.ru/20e89f22

bu6mmorexa [IOK
https://m.edso00.ru/95c¢9e298

44

45

IIpenenbHbIe OTHOATOMHBIE
CIIUPTHI: TOMOJIOTHUECKHH PSI,
oOmrast popmyna, CTpOeHUE
MOJIEKYJI, U30MEpHUs,
HOMEHKJIATYypa,
Kjaccupukanus, pusnueckue
CBOMCTBA

XUMHYECKHE CBOMCTBA

MpEaACIIbHBIX OJHOATOMHBIX
CIIMPTOB

bu6mmoreka [IOK
https://m.edsoo.ru/df04c5cd

bu6mmorexa [IOK
https://m.edsoo.ru/26ee34fe

46

CniocoOslI nosy4eHus u
PUMEHEHHE OTHOATOMHBIX
CIHPTOB

bu6mmorexa [IOK
https://m.eds00.ru/484100000000000
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[Ipocteie 3¢upsr:
HOMEHKJIaTypa 1 U30Mepus,

bubmuorexa [JOK

4 0COOEHHOCTH (PU3UYECKUX H https://m.edsoo.ru/c2c788b2
XUMHUYECKHX CBOMCTB
MHOroaroMHbIE CIIUPTHI:

48 STUJICHTIUKOJIb U TITULEPUH, UX bubnmoreka [JOK
bu3HYeCcKre 1 XUMHUYECKUE https://m.edsoo.ru/ee4d84aa
CBOMCTBA
CriocoObI osryueHus u

49 MPUMEHEHUE MHOTOATOMHBIX bubmorexa LHOK

https://m.edsoo.ru/d12e567d
CIIUPTOB
@DeHOo: CTPOCHHUE MOJICKYIHI,
50 (du3HYECKHEe CBOMCTBA. bubmmorexa [JOK
https://m.edsoo.ru/2ce726f8
TokcuaHOCTh (heHOIA
. bubmuorexa [JOK

>1 Xunirieckie CBofcTsa geroia https://m.eds00.ru/037ca5f9

59 CniocoOsbI nony4eHus u bubnunoreka [JOK
npuMeHeHue (eHosa https://m.edsoo.ru/c77ddf4c
[TpakTnyeckas padora Ne 2.

53 Pelienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3a1a4 o reme "CaupTsl U https://m.edsoo.ru/fd0ced09
benonsr"

54 Cuctemaruzanusi 1 0000IIeHUE bubnuotexa [JOK
3HaHUU 110 TEME https://m.edso00.ru/1810ch9b
ANBAETUABI U KETOHBI:

55 3JIEKTPOHHOE CTPOCHHE bubnmoreka [JOK

KapOOHUJIBHON TPYMIIbI;
TOMOJIOTHYECKHUE PSIBI, 00IIIast

https://m.edsoo.ru/b139beaa
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dbopmyna, u3omepus u
HOMCHKJIATypa

AJIBI[CFI/II[BI 1 KCTOHBI:

56 ¢u3nUeckre CBOMCTBA; peaKkuu bubmmorexa LIOK
» peartt https://m.edsoo.ru/c887425¢c
MPUCOCANHCHHUS
Peakuuu okuciaeHus u
57 Ka4eCTBEHHbIE PEAKIIUU Bubmaorexa ITOK
P https://m.edsoo.ru/a393baa9
albIETUI0B U KETOHOB
58 Crioco6b! nostydeHus bubnnorexa [JOK
alILJIETUI0B U KETOHOB https://m.edsoo.ru/520d1c51
OaHOOCHOBHBIE NpPEEIbHBIE
59 KapOOHOBBIE KUCIIOTHI, bubmmoreka [IOK
0COOEHHOCTH CTPOEHHUS UX https://m.edsoo.ru/fecOb113
MOJIEKYT
M3omepusa 1 HOMEHKIATypa
60 Ka 601?01351)( KHCJIOT nyp bubnnorexa [IOK
P o7 https://m.eds00.ru/700cc87b
(du3HYecKue CBONCTBA
XHUMHUYECKHEe CBOMCTBA
61 MIPENEIBHBIX OJHOOCHOBHBIX bubmorexa LOK
e s https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
OCo0EHHOCTH CBOICTB
62 MYPaBbUHOUN KUCIJIOTHI. bubnuorexa [IOK
MHuoroo0pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHUCJIOT
Oco0EHHOCTH CBOMCTB:
63 HETIPEIEIbHBIX U bu6mmorexa [IOK

apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX,

https://m.edso00.ru/83a08773
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THJIPOKCUKAPOOHOBBIX KHCIIOT.
[TpencraBuTenu BBICIINX
KapOOHOBBIX KUCIIOT

[ToHsATHE O IPOU3BOAHBIX

bu6mmoreka [IOK

64
KapOOHOBBIX KUCIIOT https://m.eds00.ru/0d162d9d
CnocoObI Moy4yeHus u
65 MIpUMEHEHNE KapOOHOBBIX bubmorexa LHOK
p p https://m.eds00.ru/7c065¢c9d
KHUCJIOT
CnoxHbIe d(HpHIL:
TOMOJIOTHUECKUI psiji, oO1as bubnuorexa [JOK
66
dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 Du3nvecKue U XUMUYECKHUE bu6mmoreka [IOK
cBoicTBa A3(HHUPOB https://m.edsoo.ru/ad6b94b2
Pemienue pacu€THbIx 3a1a4: 1o
YPaBHEHUIO XUMUYECKOM
68 peaknuu, Ha ONpe/IeIICHIe
MOJIEKYJISIPHOHN (OpMYIIBI
OpPraHUYECKOI0 BeIlleCTBa
[IpakTuueckas padbora Ne 3.
69 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3amay o Teme "KapOoHoBbIE https://m.edso0.ru/486671fb
KucnoThl. CrioxHbIe YPUphI”
Kupsr: crpoenne, pusndeckue
70 u XI/II)MquT(I:)KHe CBoicma bubmorexa HOK
https://m.eds00.ru/al9c5b98
(rumponus)
7 Oco0eHHOCTH CBOICTB JKHUPOB, bubnmnorexa [JOK

COACPpKAUX OCTATKH

https://m.edso00.ru/b0331922
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HENPEIETbHBIX KUPHBIX
kucaoT. JXKupsl B mpupoje

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

bubmuoreka [JOK

72 Morolee aericteue. [lonarue o
Heea https://m.edso0.ru/3c566565
CUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
I'eneTnyeckas cBsA3L
73 YIJIEBOAOPOJOB U bu6mmoreka [IOK
KHUCJIOPOACOAECPIKAILINX https://m.eds00.ru/56790c96
OpPTraHUYECKUX BEIIECTB
74 Pacuétel o ypaBHEHUAM
XUMHYECKUX PEaKIUi
75 Cucremaru3zanus 1 000011IeHNe bubnnorexa [HOK
3HAHUHU II0 TEME https://m.edsoo.ru/f8eaf2eb
OO61as xapakTepucTHKa
76 YTJIEBOJIOB M KJIaCCU(pUKAITUS bu6mmorexa [IOK
YTIEBOJIOB (MOHO-, TU- U https://m.edsoo.ru/7a9693al
MOJIMCaXapUIbl)
Mounocaxapuabl: puznyecKue
77 CBOMCTBA U HaXOXXJICHUE B bubmmorexa LHOK
https://m.edsoo.ru/b4bdda2d
pupoIe
[IpuMeHeHue IroKo3sl, €
78 SHAYCHIE B bubmuorexa [JOK
https://m.edsoo.ru/5e61122d
KU3HEACSITEIIPHOCTH OpraHnu3Ma
HcaxapHbl: caxaposa,
a P P bubmuorexa [JOK
79 MaJIbTO3a U JIAKTO3a.

Haxoxnenue B npupoje u

https://m.edsoo.ru/eb0384e7
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IMPUMCHCHUC AHUCaXapu10B

[NTonucaxapuabl: cTpoeHue
MaKpOMOJIEKYJ, (PU3NYECKHE U

bu6mmoreka [IOK

80
XUMHYECKHUE CBOMCTBA, https://m.edsoo.ru/72a04508
MPUMEHCHUE
81 [TonsiTHe 06 NCKYCCTBEHHBIX bubnnoreka [HOK
BOJIOKHAaX https://m.eds00.ru/6216e766
Pemienne pacyeTHBIX 33724 HA
82 OIpEJICJICHUE T0JIA BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEaKLUU OT https://m.edsoo.ru/7fde47ef
TEOPETHYECKH BO3MOKHOTO
83 CucremaTtu3zanus u 0000IIeHHE bubnuorexa [JOK
3HaHUU 1O pasnaeny https://m.edsoo.ru/08d4364c
KonTtponsHast pabora o Teme
84 "Kucnopoacoaepixare bubmmorexa [IOK
P P " https://m.eds00.ru/42c6678e
OpTraHUYECKUE COCTMHEHUS
AMUHBL: K1accudukarms,
CTPOCHUE MOJIEKYJI, 00IIas
85 (1)(5) MyJia I/ISOMeyI/ISI bubmmorexa [JOK
PMYy-Ia, PHA, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U pu3nyeckue
CBOICTRBA
86 XuUMHUYECKue CBOMCTBA bubmuorexa [JOK
amndaTUIeCKuX aMHHOB https://m.edsoo.ru/1bc5cf80
AHUJIVH: CTPOCHUE aHHUIINHA,
87 0COOEHHOCTH XUMHYECKUX bubmorexa [JOK
. https://m.edsoo.ru/39cd21f1
CBOMCTB aHHJIMHA
88 CniocoOsI ToTyueHus u bubmuotexa [JOK

pUMEHEHHE anupaTHIECKUX

https://m.edsoo.ru/eal38763
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aMHHOB

89

90

91

92

93

94

95

AMHMHOKHCIIOTBI: HOMEHKJIaTypa
U u30Mepus, GU3nIecKue
cBoiicTBa. OTAeNbHbIE
NPEJCTaBUTENN 0.-AMHUHOKHCIOT

XHUMHUYecKre CBOMCTBA
aMHHOKHCJIOT, X
OMOJIOrMYeCcKOe 3HAUYCHUE
amMuHokucioT. CUHTE3 U
TUAPOIU3 TIETITUIOB

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPhI OCJIKOB

XuMnyeckue cBOHCTBa OEJIKOB

A3zoTcoaepikaiue
reTepOLKINYECKHE
coeauHenus. HykinenHnosbie
KHCJIOTHI: COCTaB, CTPOCHUE U
Ouosoruyeckas poib

[TpakTuyeckas padora Ne 4.
Pemenue skciepuMeHTANBHBIX
3a/1a4 1o TeMe
"A3zoTcoaepxkaiime
OpPraHUYEeCKHE COCTUHEHUS "

[IpakTuueckas padora Ne 5.
Pemienne skcnepuMeHTAbHBIX
3aj1a4 o teme "Pacnio3HaBanue
OpTaHWYECKUX COCTUHECHHM"

bu6mmoreka [IOK
https://m.edso0.ru/d1773e80

bubmuorexa [JOK
https://m.edsoo.ru/77df705a

bubmuorexa [JOK
https://m.edso0.ru/429e9899

bubmuorexa [JOK
https://m.edso00.ru/6237306d

bu6mmoreka [JOK
https://m.edsoo.ru/521d1431

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

bubmuorexa [JOK
https://m.edsoo.ru/bde3fdf6
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KonTtponbHast pabora o Teme

bubmmoreka [JOK

% “Asorcozepiarie " 1 https://m.edsogru/ce561bc7
OpraHUYECKUEe COCTUHEHUS
OCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX

97 COCIMHEHUI ¥ METOJIbI UX 1 bubmmorexa [JOK

https://m.edsoo.ru/7aa63ebd
CUHTE3a —IIOJUMepU3alus U
MOJIMKOHACHCALINS

08 Ilmactmaccel. YTunuzamnus u 1 bubmuorexa [JOK
nepepadoTKa MIacTUKA https://m.edso0o.ru/82242e0f
DJ1acTOMEpbI: HATYpaJIbHBIN

99 CI/IHTeTI/I‘lepCKI/Ie K:;quI/I. 1 bubmmorexa [JOK

https://m.edsoo.ru/246103ec
Pe3una
Bonokna: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cuHteTnyeckue. [lonumepst https://m.edso00.ru/5963a601
CIELMAJbHOTO Ha3HAUEHUS
[TpakTuyeckas padora Ne 6.

101 Pelienne skciepuMeEHTAIBHBIX 1 bubnnorexka [JOK
3a1a4 1o teme "Pacno3HaBaHue https://m.edsoo.ru/3aebd77a
MJIaCTMAcC ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 U3Y4YEHHOI'0 MaTepHalla 1o Teme 1 bubnnoreka [JOK
"BbICOKOMOEKYJIISIpHBIE https://m.edsoo.ru/6a22b1e8
coeMHeHus"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
1 Atom. CocTaB aTOMHBIX SJIEP. 1 bubmuorexa [IOK
Xumuyeckui anement. M30Tomsl https://m.edsoo.ru/59c112ee
5 CrpoeHue 3J1eKTPOHHBIX 000JI04EK 1 Bbu6moteka [JOK
aTOMOB, KBAaHTOBEIC YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKAX 1 bu6nmnorexa LIOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edsoo.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnnorexa [JOK
ATOMHBIM OpPOUTAIIAM https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOHPUTYpAIIUK aTOMOB
5 3neM:§TOB B OCHO];iI)-IOI\?I]I:/I 1 bubmorexa LOK
. https://m.edsoo.ru/8149e846
BO30YKIEHHOM COCTOSTHUU
6 DNeKTpOHHBIE KOH(PUTYpAIIUX HOHOB. 1 bubnmnorexa [JOK
DNeKTPOOTPUIIATETLHOCTh https://m.edso00.ru/a0764b24
[Iepuoanueckuii 3aK0H U
[lepuonnueckas cucteMa XMMHUYECKUX
7 anemenTtoB J[. 1. Menpaeneena, cBsI3b C 1 bubmorexa HOK
v Ve ’ https://m.eds00.ru/16957¢01
COBPEMEHHOU TEOpHUEH CTPOCHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
3 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1 bubmmoreka [JOK

VIMH IIPOCTBIX U CJIIOKHBIX BELIECTB 10
rpyIIaM H epuoaam

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

bubnunorexa LIOK

o 0 TEME https://m.edsoo.ru/8fad2942
Bunsl xumnueckou cBs3u. MexaHUu3MEI

10 00pa30BaHMs KOBAJICHTHOM CBSI3H. bubnmnoreka HOK
Bonopoanas cBsi3b. https://m.edsoo.ru/5a8072af
MexMOoIeKyJIIpHbIE B3aUMOJICHCTBHS
BanenTHOCTb U BaJICHTHBIE

11 BO3MOXHOCTH aToMOB. CBSI3b bubnuoreka [{OK
3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX https://m.edso0.ru/3d2ca093
F€OMETPUUYECKUM CTPOCHUEM

12 IIpencraBneHust 0 KOMIJIEKCHBIX bu6nmnorexa LIOK
COEIMHEHMSIX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BemectBa MoseKkyasipHOTo U

13 HEMOJIEKYJISIPHOTO CTpoeHUs. Turbl bubnnorexa [JOK
KPUCTAIUIMYECKUX PELIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEIIIECTB
[TonsiTHE O MMCTIEPCHBIX CUCTEMAX.

14 [IpeacraBnenune o KOJIOUIHBIX bubnmorexa HOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctunHbBIE pacTBOPHI: HACKIIIIEHHBIE U

15 HEHACBIIICHHBIE, PACTBOPUMOCTb. brbmmorexa [TOK

https://m.edsoo.ru/e9ccdd8d

Kpucramnoruaparst

16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubmmoreka [JOK
pacTBOpPOB https://m.edso0.ru/328e653a
Pemenue 3aga4u ¢ ucnosib30BaHUEM

17 MOHSTHH ""MaccoBas 10J1s but6mmorekxa [IOK

nn

pacTBOpEHHOrO BelecTa", "MosipHas
KOHLeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Krnaccudukanus 1 HOMEHKIATypa bubmmoreka [JOK
HEOPraHWYECKUX BELIECCTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponbhas pabota no Temam
"Crtpoenue aroma. [leproanueckuii
3akoH U [lepunoandeckas cucrema bubnmnoreka HOK
20
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 bubnnoreka [JOK
BEILIECTB; 3aKOH COXPAHECHUS U https://m.edso0.ru/6335cdd2
MIPEBPAIICHIS SHEPTUU TIPU
XUMHYECKHUX PEAKIIHSIX
TemnnoBbie 3G HEKTH XUMUYECKUX
22 peakuuii. Tepmoxumuueckue bubmmorexa LIOK
https://m.edsoo.ru/d1db86da
yYpaBHEHHUS
Boruncnenus no ypaBHeHUsIM
23 XUMUYECKUX PEAKLIUN U bubnnorexa [JOK
https://m.edsoo.ru/87b13954
TEPMOXUMHUYCCKUM YPABHCHHSIM
CKopocTh XMMHUECKOH peakuuu, e€
24 3aBUCUMOCTH OT pa3IMyHbIX (DaKTOPOB.
Karanu3 u kaTanuzatopsl
25 I'oMoTreHHbIC U TEeTepOreHHBIC PEAKITUN
26 [IpakTuyeckas padora Ne 1 o teme bubmuoteka [IOK

"BnusiHue pa3nuyHbIX (PaKTOPOB Ha

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

OO6parumbie 1 HEOOpATUMBIE PEAKITHH.

bu6nmoreka IIOK

27
XHUMHYECKOE PAaBHOBECUE https://m.eds00.ru/30952f9b
[IpakTrueckas padota Ne 2 o Teme
28 "BnusHue pa3nudHbIX GaKTOpPOB HA bubmmorexa [JOK
P P " https://m.edsoo.ru/3bf34el7
MTOJIOYKEHNE XMMUYECKOTO PAaBHOBECHS
DIEKTPOIINTHYECKAS JUCCOLAALINA.
29 CI/IJ‘ILHII)JG U cia0ble DIEKTPOJIUTEI bubmorexa HOK
p ' https://m.edsoo.ru/5f766bdf
CreneHp QUCCOLUAIIIA
Honnoe npoussenenue soasl. Cpeaa
30 BOJHBIX EIl)CTBO (I)IB Bono Ho H1>1p171 ’ bubnnorexa [IOK
a P POB. BOAOPOA https://m.eds00.ru/3966cag89
nokazatensb (pH) pactBopa
I'maponus coneit. Peakiuu,
31 IIPOTEKAOIIINE B PACTBOPAX bubnnorexa [IOK
p HI P p https://m.edsoo.ru/09d5a9bd
JEKTPOJIUTOB
ITpakTuyeckas pabora Ne 3 o Teme
32 "XUMHUYECKHE PEAKIINH B PACTBOPaX bubnnorexa [JOK
P B P P https://m.edsoo.ru/2e3daeb0
ANEKTPOJIUTOB
OKUCIIUTETFHO-BOCCTAHOBUTEIbHBIE
33 eakuu. BaxxHelIme OKUCIUTEIN U bubnmorexa IOK
PCAKIIH. https://m.eds00.ru/56226060
BOCCTAaHOBUTEIN
34 MeTo/ 371eKTPOHHOTO (3J€KTOHHO- bu6muoreka [JOK
MOHHOr0) OanaHca https://m.edsoo.ru/fh691387
35 DNEKTPOIN3 PACTBOPOB U PACILIIABOB bubmmoreka [JOK
BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3sInyuHBIX THIIOB bubnnorexa [JOK
i p https://m.edso0.ru/5a859d16
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB bu6nunorexa LIOK
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https://m.edsoo.ru/5afa265d

38 Cucremaru3anus U 0000IICHUE 3HAHUM bubnnorexa [IOK
1o teme "XumMuyeckue peakiuu" https://m.edsoo.ru/c161eb85
KonrponsHas pabora o Teme bubmunoreka [JOK

39 n "

XHUMHUYECKHUE PeaKUU https://m.edsoo.ru/a8a0a930
[TonoxeHrne HeMeTaIOB B
[Tepuonuueckoit cucreMe XMMUYECKUX
40 snementoB JI. 1. Menpaeneena u bubmmorexa [JOK
T https://m.edsoo.ru/8ca2dcad
O0COOCHHOCTH CTPOCHHS UX aTOMOB.
®u3NYECKUE CBOMCTBA HEMETAIIIIOB
AmoTponus HEMETaIOB (Ha IpUMEpe
41 KHCJIOpoJia, cepbl, hocdopa u bubmmorexa LIOK
pOd, CCpRL, p https://m.edsoo.ru/ef92c91c
yIiiepo/a)

42 Bonopon: nonydenue, pusndeckue u bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA. [ 'napuibl https://m.edsoo.ru/0aa8f613
["asiorensl: HaXOXJIEHUE B PUPOJIE,

43 CTIIOCOOBI OTYYCHUs, PU3UIECKUE U bubamorexa LOK

y L https://m.edso0.ru/4e223795
XUMUYECKHUE CBOWCTBA
I'anorenoBoxopoasl. Baxkueiimue
44 KHCJIOPOJICOACPIKAIITNE COCTUHEHUS bubmmorexa LIOK
e p A https://m.edsoo.ru/6b3255e6
raJIOr€HOB
JlabopaTopHble 1 IPOMBIIIIICHHBIS

45 CHIOCOOBI TOTYYEHHS TaIOTCHOB. bubmmoreka [JOK
[IpuMeHeHue rajnoreHoB U ux https://m.edsoo.ru/6971aca4
COEMHEHMI
ITpakTuyeckas pabora Ne 4. Pemenue

but6mmoreka [IOK
46 AKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME

"T"anoreus!"

https://m.edsoo.ru/8b26fecd

47



https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613
https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd

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 0] e
KCHABL I HEpOoKCenIEt https://m.edso0.ru/5c8816a0
49 Pemenue 3aga4 pa3nuyHbBIX TUIIOB bubmorexa OK
AdTP https://m.eds00.ru/2b6d8bab
Cepa: HaXO0XJICHUE B IIPUPOJC,
50 CH(I))CO6BI nonﬂ YEHUS gﬂszlqicxﬂe u bubmmorexa [IOK
YACHIT, https://m.edsoo.ru/46afae16
XUMHYECKHE CBOMCTBA
bubnunoreka LIOK
51 CepoBoaopo, CyIbPuas
POBOOPOA, CYJIbpHA https://m.edso0.ru/7c875999
Kucnopoacoaepsxaiiue coequHECHHS
52 cepol (I;cI([)6eI}[IHIz)CTIIil CBOIZCTI; CepHOM bubmmorexa [JOK
PPl P https://m.edso00.ru/8cfa2548
KHCJIOTHI
[IpakTnueckas padora Ne 5. Pemenue

53 DKCIIEPUMEHTAIBHBIX 3a/1a4 I10 TEME bubnmorexa HOK

" P . g https://m.edso0o.ru/0afb05e4
Cepa u e€ coeuHEeHUs
A30T: HaX0XKJAEHUE B IPUPOJIE,

54 CIoCcOOBI MOTyYeHusl, PU3nIecKue u bubnnorexa [JOK
XUMHYECKHE CBOMCTBA. AMMHUAK, https://m.edsoo.ru/badd2255
HUTPH/IBI
Kucnopocoaepkaniiue coeTMHCHUS

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

' https://m.edsoo.ru/e2965afe
KHCJIOTBI
56 IIpumeHeHne a30Ta M €ro COEIMHEHUM. bubmuoteka [IOK

A30THBIE y100peHHS

https://m.edso00.ru/129f5059
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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 (bxcimne kucnotel. Comun bubmmorexa [JOK

p . p ’ https://m.edsoo.ru/c7a2d429
(hochopHOI KUCTOTHI

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

bubnuoreka [{OK

60 IKCIIEPUMEHTAJIBHBIX 337124 110 TeMe

" " https://m.eds00.ru/8175ac3f
A3zot 1 pocdop 1 ux coeTMHEHUS
Yrnepos: HaxoKaeHUE B IPUPOJIE,

61 QIJIOTPOIIHBIE MOAU(UKAIINY; bubmmoreka [JOK
(bu3nyecKre U XUMHUYEeCKHE CBONCTBA, https://m.edsoo.ru/1eb19f9e
MIPUMEHEHNE
Oxcup yriepona(ll), oxcu

62 e J:)ya(l\f) : r(OJI)LHaﬂ KJI/IICJ'IOTa ueé brbmmorexa [IOK
YEIepon a4 https://m.edsoo.ru/dba58adf
conu

63 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmorexa LOK

i p https://m.edsoo.ru/6029b609
KpemHunii: HaxoXASHUE B IIPUPOJE,
64 cfoco6m 0TI quiIHﬂ (1)1/131/1r1:ecr:)1<:11e " Bubmmorexa [IOK
y L https://m.eds00.ru/143558ab
XUMHYECKHE CBOICTBA

65 Oxkcun kpemuaus(1V), kpemaneBas bubmmoreka [JOK
KHCJI0Ta, CHITNKATEI https://m.edsoo.ru/3170e7b1

66 [IpumeHeHne KpeMHUS U €T0 bubmuoteka [IOK

coenuHenuil. CTEKI0, ero nojayyeHue,

https://m.edsoo.ru/393cdac0
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BUJBI CTCKJIA

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

67 Pemenne 3a1a4 pa3iMyHbIX THIIOB bubnnorexa LHOK
At p https://m.edsoo.ru/b624f801
68 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [JOK
o treMe "Hemerasiasr" https://m.edso0.ru/6e864db5
69 KontponbHas paboTa mo teme bubnmnoreka HOK
"HemeTtamnabr" https://m.edso0.ru/d0484c76
70 AHanus pe3yabTaToB KOHTPOJIbHOMN Bbu6motreka [JOK
paboThI, KOPPEKITUS OIMHNOOK https://m.edsoo.ru/2b7e9510
IlonoxeHue MeTanIoB B
[Teproanaeckoii cucTeMe XUMHUSCKUX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS buGnuorexa [IOK
' P https://m.eds00.ru/9839c16¢c
AIEKTPOHHBIX 000JI0YEK aTOMOB
METAJUIOB
OO6mume guznueckre CBOMCTBA
72 MeTauIoB. [IpMeHeHe METAIUIOB B bubnnorexa [IOK
P https://m.edsoo.ru/51dac9d3
OBITY U TEXHUKE
73 CnnaBsl MetauioB. Kopposust bubnnorexa [JOK
METaJJIOB https://m.edsoo.ru/42b872e3
74 Pertenuie 3agau pa3iIn4HbIX THIIOB Bubmiorexa OK
AaTp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHUUECKUIN PSIT HAIPSOKEHUI
75 MeTaJIJI'I)OB O61mue cnopcolgbl H(I))n YeHUS bubmmorexa TIOK
- om y https://m.edsoo.ru/94eb377a
METAIUIOB
O6mras xapakrepuctuka MeTauioB |A-
76 rpymmsl llepruoauyeckon cucTtemMsl bu6muoreka [JOK

XUMHUYECKHUX d1eMeHTOB. Hatpuit u
Kaluii: monyuyeHue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XHUMHUYCCKUC CBOﬁCTBa, IIPUMCHCHUC
IIPOCTBIX BEIIECTB U UX COC,Z[I/IHCHI/Iﬁ

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoin cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u

bu6nunoreka LIOK

77
KaJIbIIUI: TIoMy4YeHue, pusudeckue u https://m.edsoo.ru/7c3e49c0
XUMHYECKHE CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUN

78 JKEcTKOCTh BOMIBI U CITOCOOBI €& bubnuoreka [{OK
YCTpaHEHUs https://m.edsoo.ru/c74bfae9

79 AnroMuHui: nonyyeHue, Gusndeckue u bubnuoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHEHUE https://m.edso0.ru/0e79b266
AMdoTepHbIe CBOMCTBA OKCHIA U

80 TUJPOKCH]IA aTFOMUHUS, bubnunoreka LIOK
TUAPOKCOKOMILIEKCHI aTFOMUHMS, UX https://m.edsoo.ru/5d12d318
MIPUMEHEHHE

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

82 JKCHEPUMEHTAILHBIX 33124 110 TEME bubmorexa LOK
" P " https://m.edso0o0.ru/27a4af43

MeTtasibl TJIaBHBIX TOATPYIII

OO1as xapakTeprcTUKa METaJIOB

83 no6ouHbIX noarpymni (b-rpymm) bubmuoreka [IOK
[Teproanueckoit CUCTEMbI XUMHUYECKHUX https://m.eds00.ru/610d7431
3JIEMEHTOB
duznueckre 1 XMMUUYECKHE CBOMCTBA

84 XpoMa U €r0 COEIUHEHUN, UX bubmmorexa TIOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHEHHE

85 Baxwuelime coelMHEHN MapraHiia. but6mmoreka [IOK
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IlepmaHranar xanus, ero
OKHCJINTEIIbHBIE CBOWCTBA

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

duznueckre 1 XUMUYECKHE CBOMCTBA

86 xKelnesa u ero coequHeHuit. [lomyduenue bubmmorexa LJOK
8 ) Y https://m.edsoo.ru/1b7f8741
Y IPUMEHEHHUE CTIJIABOB JKele3a
du3nYeCcKre U XMMUYECKUE CBOMCTBA
87 MeEIU U €€ COeqUHEHUI, UX Bubmaorexa ITOK
’ https://m.edsoo.ru/2bc0f954
MIPUMCHCHUE
Ou3nyeckue U XUMHUIECKHE CBOMCTBA
88 IIMHKA ¥ €r0 COSIUHECHUH, UX bubnunoreka LIOK
npuMeHeHue. [ 'uaIpOKCOKOMIUIEKCHI https://m.edsoo.ru/b1f2beal
[UHKA
[IpakTuueckas pabora Ne 8. Pemenue
89 AKCIIEPUMEHTANBHBIX 33724 10 TeMe bubmorexa LIOK
" P 8 " https://m.edsoo.ru/a6e352ea
MerTannsl TOOOYHBIX TOATPYIITT
90 Pemenue 3aga4 pa3nuyHbIX TUTIOB bubmorexa LOK
&P https://m.edsoo.ru/a8b83d83
O06001IeHre U CUCTEMATU3AIIHS
91 M3YUYEHHOI'0 MaTepuasa 1o TeMe brbmmorexa [TOK
" Y " P https://m.eds00.ru/e91fe975
MerTanmnbt
92 KonTponbhas padbota no teme bubmuoreka [IOK
"Meramnsr" https://m.edso0.ru/83f63ea3
03 AHanu3 pe3yJbTaTOB KOHTPOJIBHON bubmuoreka [IOK
paboThI, KOPPEKIIUS OIHUOOK https://m.edsoo.ru/9ebff2fd
Ponp xumun B obecrieueHUN
94 YCTOWYMBOTO pa3BUTHUS YEIIOBEYECTBA. bu6muoreka [JOK

IlonsTue o HAayYHBbIX MCTOAAX
HUCCICa10BaHUsA BCIICCTB

https://m.edsoo0.ru/080fe1f0
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Hay‘-IHBIG IMPUHOMUIIBI OPraHu3alnuu
XUMHYECKOI'O IMTPOU3BOJACTBA.

bu6nunoreka LIOK

95 1
[TpombInIIEHHBIE CITIOCOOBI TTOTYYSHUS https://m.edsoo.ru/2e45a44f
Ba)KHEHIIINX BEIIECTB
XHUMHYECKOE 3arps3HEHNE
96 OKpY’KaIolIel cpeabl U €T0 1 bubmorexa [IOK
Py p https://m.edsoo.ru/9f11bf51
MMOCIEICTBUSA
97 XUMUA U 300POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE Cpe/ICTBA https://m.edsoo.ru/a6552721
08 Xumusa iy, Poas XxumMuu B 1 bubnunoreka LIOK
o0ecrieueHny NUIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckne n napdroMepHbie 1 bubmmoreka [JOK
cpeacTBa. beiToBas xumMus https://m.edsoo.ru/da42d5a9
XHMHS B CTPOUTENBCTBE. BakHene
100 CTPOUTEINILHBIE M KOHCTPYKIIMOHHBIE 1 bubmorexa [JOK
p TPyKH https://m.eds00.ru/61e69003
MaTepHuabl
XUMUS B CEIBCKOM XO3SHCTBE.
101 Opra"nnyeckue U MUHepPaJIbHbIE 1 bubmorexa [JOK
P P https://m.edsoo.ru/fd39587d
yanoOpeHus
102 Cucremaru3anus U 0000IICHUE 3HAHUH 1 bubmmoteka IIOK
o TeMe https://m.edsoo.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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ITPOBEPAEMBIE HA EI'9 110 XUMHUU TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon
NMpPoBePSIEMOro
TpeOoBaHUs

1

11

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM O0CBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 0011ero
o0pa3oBaHus

BJ'IaI[eHI/Ie CHCTEMOM XMMHUYECKHX 3HaHPII>1, KOTOpas BKIIKOYACT:

OCHOBOIIOJIAraloIne MOHATHS (XMMHUYECKUI 3JIEMEHT, aTOM, M30TOIIbI,
ANEKTPOHHAs 000JI0YKa aTOMa, S-, p-, 0-3EeKTPOHHBIC OPOUTAITH ATOMOB,
OCHOBHOE€ M BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJIEKYIa,
BAJICHTHOCTD, AJIEKTPOOTPHULATENBHOCTb, CTENEHb OKUCJICHUS,
XAMHYECKasl CBsI3b (G- M T-CBSI3b, KPATHBIC CBS3U), THOpUIU3ALIUS
aTOMHBIX OpOuWTaNiell, KpHCTAIMYEcKash pemeTKa, MOJb, MOJIIpHAS
Macca, MOJSpHbIH O00BEM, MOJSApHAs KOHIEHTpAlUs, pPacTBOPbI
(MCTUHHBIE, NUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOAHBIH
cKkeneT, (YHKIMOHaNbHAs TpyINa, paauKall, U30Mephl, CTPYKTypHas
¢dbopmyna,  u3oMepuss  (CTpyKTypHas, TreoMeTpuueckas  (uuc-,
TPaHCU30MEPHSI), TOMOJIOTUYECKHI psA, TOMOJIOTH, YTJIEBOIOPOAbI,
KHUCJIOPOA- M a30TCOJEepKallie COEIUHEHUs, OMOJIOTHYECKH aKTHBHbBIE
BellecTBa (yIaeBOAbI, JKUPBI, OCIKHU), MOHOMED, MOIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHbIE COCUHEHMS], KDEKUHT, PUPOPMHUHT, TUIIbI
XUMHUYECKUX peakuui (OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE, AK30- U
SH/IOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U I'eTepOreHHBIE,
oOpaTuMble U HEOOpaTHUMBIE), PACTBOP, AJIEKTPOJIUTHI, HEITEKTPOJIHUTHI,
ANEKTPOIIUTHYECKAs AUCCOIUAIINS, CTETIEHb UCCOLMALNN, OKUCIUTENb,
BOCCTAaHOBUTENb, OJJEKTPOJIU3, CKOPOCTb XUMHUYECKOW peakiuw,

XHUMHUYCCKOC paBHOBCCI/IC)

1.2

TEOPUH U 3aKOHBI (TEOPHUS XUMHYECKOTO CTPOCHHS OPTaHUYECKUX
BemiectB A.M. ByTnepoBa, Teopusi 3MEKTPOTUTHYECKON THCCOIMAIINU,
[lepuoanueckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHMSI MPUYUHHOCTU U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUW, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BEILECTBA HA aTOMHOM, MOJIEKYJIIPHOM M HAIMOJIEKYJISIPHOM YPOBHSIX

1.3

NpCACTaBICHUA (6] MECXaHU3Max XUMHNYCCKHUX peaKqu”I,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHX 3aKOHOMEPHOCTAX nux
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14

IMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

(aKTOJIOTMUECKUE CBEJEHHUS O CBOMCTBaxX, COCTaBe, IOJIYYEHUU MU
0€30IaCHOM  HCIOJIb30BAaHUHM  BAKHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

1.5

2.1

oOIIKe HAayYHbIC TMPUHIMITBI XUMHUYECKOTO MPOHM3BOJCTBA (Ha MpUMEpe
MPOU3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHOJa, IMepepaboOTKU
HedTH)

CpopMHUpOBaHHOCTH YMEHUH BBISBIISTH:

XapaKTCPHBIC  TIPU3HAKK W  B3aUMOCBA3b  H3YYUYCHHBIX HOH?ITI/Iﬁ,
MNPUMCHATH COOTBCTCTBYIOIIUC IIOHATHA IPpHU OIIMCAHHUMU CTPOCHUSA U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

2.2

3.1

B3aMMOCBS3b XWMHUYCCKHUX 3HAHUUA C MOHIATHSIMH H npeacCTaBJICHUAMU
APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
Cq)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HaMMCHOBAHUA XHMHYCCKHUX COG,Z[I/IHCHI/Iﬁ MCKAYHAPOAHOI'O COr03a
TGOpeTHqCCKOﬁ u HpHKJ’IElI[HOfI XMMHUU W TpPHUBUAJIBHBIC HAa3BaHHUA
BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCEOPTraHNYCCKUX COE€TUHEHUI

3.2

4.1

4.2

4.3

XMMHYECKYI0 CHMBOJIMKY JJIi COCTaBJIEHHUS (OPMYJ HEOPraHMUYECKUX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIeTHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

HCOPraHUYCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAHHA U

KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
OpraHMYecKHe BEIIECTBA, CAMOCTOSATENILHO BHIOMpAaTh OCHOBAaHUS U
KPUTEPUH JUTS KITACCH(PUKAITIH N3yJaeMbIX XHMUIECKUX 00BEKTOB
M0 Pa3NMYHBIM TPHU3HAKaM (YUCITYy U COCTaBy PEarnpyIONIMX BEIIECTB,
TerioBOMy  3(PQEKTy peakiuy, W3MEHEHUIO CTENEeHEeH OKHCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanﬂsaTopa)

ChopMupOBaHHOCTb YMEHMsI XapaKTEPU30BATh IEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHMM) U HOHOB
XMMHYECKUX 371eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr JI.1.
MeHnieneeBa U UX BaJICHTHBIE BO3MOXHOCTH, UCIONb3Ys MOHATHS S-, p-,

d-31eKTpOHHbBIC OPOUTAITH, SHEPTETUIESCKUE YPOBHU
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ChopMupoBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS
CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMHUpOBAaHHOCTE YMEHHSI COCTaBISATh YPaBHEHHUS XHUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

7.1

1.2

7.3

OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKLUN MOCPEICTBOM COCTABJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
ypaBHEHUS PEaKuii HOHHOTO 0OMEHa, YUYUTHIBAsl YCIOBUS, IIPH KOTOPBIX
9TH PEaKIUU UIAYT 10 KOHIIA

peakuuii THUAPONIU3a, peakiuil KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

TUAPOKCOKOMILIEKCOB ITMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TTOATBEPKIATh:

8.1

8.2

Ha KOHKPCTHBIX HpHUMEpax XapakKTep 3aBUCHUMOCTHU peaKHI/IOHHOﬁ
CIIOCOOHOCTHU OpTraHU4YCCKUX COCIII/IHGHI/Iﬁ OT KpaTHOCTU W THIIA
KOBaJICHTHOH CBS3H (G' n TE-CBHSI/I), B3aUMHOTI'0O BJIMSAHUA aTOMOB U I'PYIII
ATOMOB B MOJICKYJIAX, a TAKIKEC OT 0coOeHHOCTEH peam3anu pasJIMIHbIX

MEXaHU3MOB IPOTEKAHUS PEAKIUN

XapaKTCPHbIC XHWMHUUYCCKHC CBOMCTBA BCIICCTB COOTBETCTBYIOIIUMU

JKCIEPUMEHTAMU U 3aIIUCSIMH YPABHEHUN XUMUYECKUX PEAKLIUN

CdopmMupoBaHHOCTh YMEHHUS XapaKTEepHU30BaThb COCTAaB M Ba)KHEHIIME
CBOMCTBAa BEUIECTB, IPUHAUICKAIUX K ONPEACIEHHBIM KiaccaM H
rpymnnaM CoeIuHEHUH (IIPOCThIe BEIEeCTBA, OKCHUJIbI, THAPOKCUIBI, COJIH;
YTJI€BOAOPOABI, IPOCThIE FPUPHI, CIUPTHL, (HDEHOIIBI, AJIbJECTH/IbI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPHI, KHUPBI, YIIEBOJAbI, AMHHBI,

aMUHOKHCIIOTBI, OEITIKN)

10

10.1

10.2

ChopMHUpPOBAaHHOCT, yMEHHUS TPOBOJIUTH PACUETHl 1O XUMHUUYECKHM
dbopmynaM W ypaBHEHHSIM XHMHYECKHUX PEAKIMil C HCIOJIh30BAHHEM

(bl/ISI/IquKI/IX BCJIIMYHNH:

MacCChbl (06’LéMa, KOJIMYCCTBA BCIJ_ICCTBa) MNpoayKTa pCakuuu, €Cin OJHO
13 UCXOJHBIX BCHICCTB NAHO B BUAC paCcTBOpaA C OHpCI[CJ'IéHHOﬁ MacCOBOM

J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )

MacCOBOH MM O0BEMHOM JT0JTH, BHIX0/1a TIPOIYKTA PEAKIIUH

10.3

TEII0BOTO 3¢ (eKTa peakiuit

10.4

00BEMHEBIX OTHOIICHUI Ta30B

10.5

10 HaXOKJCHUIO XUMUYECKON (POpMyJIbl BeliecTBa
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11

12

Bianenue cucremMol 3HaHUM O METOAAX HAy4YHOI'O IO3HAHUS SIBICHUM
IIPUPO/IbI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX U YMEHUE IIPUMEHSITh
9TH 3HAHUSA NPU SKCIEPUMEHTAIBHOM HCCIEI0BaHUM BEIIECTB M JUIs
OOBSICHEHUS] XUMHUYECKUX SIBJICHHMH, MMEIOUIMX MECTO B IPHUPOJE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMHpPOBaHHOCTE yMEHUS NPUMEHATh (MCIONb30BaTh) 3HAHUA O
COCTaBE W CBOMCTBaX BELIECTB Ul JKCIEPUMEHTAIBHOM IPOBEPKU
TUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH IHPOTEKAHUS XUMHUYECKUX
peakuMii M IPOTHO3UPOBAHMSA BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CHCTEMHbIE XMMMYECKHE 3HAHUS U1 OOBSCHEHUS U NPOTHO3UPOBAHUS
SIBJICHUM, MMEIOLIMX €CTECTBEHHOHAYUHYIO MpPUPOIY; JJs IPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

13

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
OKCHEPUMEHT (TOJIyYeHHEe W H3YYCHHUE CBOMCTB HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB, KAUECTBCHHBIC PEAKIUU YIJIEBOJOPOJIOB
Pa3IMYHBIX KJIACCOB M KHUCIIOPOACOICPKAIIMUX OPTaHUYCCKUX BEIIECTB,
penieHue IKCIIEPUMEHTATBHBIX 3aaq o pacro3HaBaHUIO
HEOPTaHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOJACHHEM MPaBUII
OesomacHoro  oOpamieHuss C  BemlecTBamMH M J1a0OpaTOpHBIM
obopynoBanruemM; GOpMyIUPOBATH IEIM HCCIIEIOBAHUS;, TIPEICTABIATh B
pasnuuHON (opme pe3yabTaThl IKCIICPUMEHTA, AaHATU3UPOBATh U

OLICHUBAThb UX NOCTOBCPHOCTH

14

15

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
Hay4Has JIUTeparypa, CpeAcTBa MacCOBOW MHpOpMaINH, ceTh IHTepHET u
JpyTue), KPUTUYECKH AaHaJIU3UpOBaTh XHUMHUYECKYI0 HH(DOpMALHIO,
nepepadaTbiBaTh €€ M MCIIOJB30BaTh B COOTBETCTBUU C IOCTaBJICHHOM

yueOHOI 3aaueit

ChopMupoBaHHOCT,  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH |
OLICHUBATh HH(MOPMAIMIO C TO3WIMKA DKOJOTHYECKOW O€30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOW3BOJACTBEHHOHN JEATEILHOCTH YEIIOBEKa,
CBSI3aHHOW C TepepabOTKOM BelecTB; CHOPMHUPOBAHHOCTh YMEHUI
OCO3HAaBAaTh  ONACHOCTb  BO3JICHCTBUSL HA  YKUBbIE  OpraHU3MbI
ONPENEIEHHBIX BEIIECTB, IOHMMAs CMBICI TIOKa3aTelidl IpeAeIIbHON
JOIMYCTUMOW  KOHIIGHTpAIlMM, ¥ TOSCHATh Ha TpUMEpax CrocoObl
YMEHBIIEHUS U TPEAOTBPAILLECHUS UX BPEAHOTO BO3/ICUCTBHUS Ha OPTaHU3M

YCJIOBCKaA
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INEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
O XUMUun

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

1.1

Crpoenne BemectBa. CoBpeMEHHasi MOJIENIb CTPOCHUsI aToMa. PacmpenencHue
AJIEKTPOHOB II0 JHEPreTHYecKHuM ypoBHsM. Kiaccudukanus XHMUYECKUX
asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPreTUYCCKUX YPOBHEH aTOMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE M BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KOH(i)I/II‘ypaI_II/ISI aroMma. BaneHTHEBIE QJICKTPOHBI

1.2

Ilepnonnueckas cucrema xumudeckux odnemeHtoB .M.  Menneneesa.
Ousnyeckuit cmbica [lepuoamyeckoro 3akona J[.M. MenneneeBa. [lpuuunsl u
3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB DJIEMEHTOB W HX COCJUHEHUH II0
NepuojiaM M TpymnmnaM. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWMCTB MPOCTHIX

BCIICCTB, BOOOPOJHBIX COGI{HHGHI/Iﬁ, BBICHIUX OKCHUAOB U THIPOKCUI0B

1.3

Banentnocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.4

1.5

1.6

Buasl xumudeckoit cBsa3u (KOBaJeHTHAs, MOHHAs, METANTHYECKAst, BOJOPOIHAs)
1 MeXaHMU3MBbI e€ 00pa3zoBaHus. MexXMONeKysIpHbIE B3auMoeiicTBus. BemecTBa
MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO CTPOCHMSA. THUIbl KPUCTAJUIMYECKHUX

peimérok. 3aBUCHMOCTb CBOMCTBA BEIIECTB OT THUIA KPUCTAIUIMUECKON pEelIETKU

XuMu4decKas pcaKknus. KHaCCI/I(I)I/IKaI_[I/IH XHUMHUYCCKUX peaKHI/Iﬁ B

HEOpPraHMYECKON 1 OpraHN4ecKoi XUMHUU. 3aKOH COXPaHEHUsI MacChl BELLIECTB

CkopocTb peakiym, €€ 3aBUCUMOCTb OT pa3IMn4YHbIX (PaKTOPOB

1.7

TennoBsie a3 dekTh XUMHUYecKuX peakiuuil. TepmMoxumMudeckre ypaBHeHHs

1.8

OObpatumble peakiuu. XuUMHUeckoe paBHoOBecue. DakTOphl, BIUSIONIUME Ha

COCTOSIHUE XUMHYeCKOro paBHoBecus. [Ipunuun Jle [Ilarense

1.9

1.10

111

OnektponuTrueckas aucconnanus. CuiapHble W cinadbie daekTposuThl. Cpena
BOJHBIX pAacTBOPOB BEIIECTB: KHCIas, HEUTpajbHas, IienouHas. CTeneHb
Jucconmanuu. Peakiyn HOoHHOro oOMeHa

Iunponus coneit. MonHoe mpousBeneHue BoAbl. Bogopoausiii mokaszarens (pH)
pacTBopa

CriocoObI BeIpaKe€HHUsI KOHIIEHTPALIMK PACTBOPOB: MacCOBasi A0JS pPaCTBOPEHHOTO
BEIIECTBA, MOJIApHAs KOHIEHTpauus. HacbhllieHHble ¢ HEHACHIIIEHHbIE

pacTBOpPBL, pacTBOPUMOCTh. KpucTamioruaparsl

1.12

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pEaKkIuu. HOBG,Z[CHI/IC BCIIECTB B Cpc€aax C

pa3HbIM 3HaUeHHEM PH. MeToabl 2IeKTpOHHOTO OanaHca
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1.13

DJIEKTPOJIU3 PACTBOPOB M PACILIABOB COJICH

OCHOBBI HEOPTAHUYECKON XUMUU

2.1

Knaccudukanus Heoprannueckux coeanHeHuil. Homenkiarypa HeopraHm4ecKkux

BEILIECTB

2.2

2.3

2.4

XUMUYECKUE CBOMCTBA BAXHEHIIMX METAJUIOB (HATpUM, Kanui, KajdbLUH,
MarHui, aJlOMUHUN, IIUHK, XpOM, JKelie30, MeIb) M HX coeauHeHuid. OOmue
CIOCOOBI MOJTYYCHHSI METAIIJIOB

XWMHYECKHUE CBOMCTBA BAKHEHIIMX HEMETAIOB (TaJIOTEHOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpeMHHUs) M HUX  COCAUHEHHH  (OKCHIOB,
KHCJIOPOJICOACPIKAIINX KUCIIOT, BOAOPOIHBIX COSTUHEHUN)

['eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAIICKAITUX K PA3THUHBIM

KJj1accaM

2.5

#HPar##H#  nentudukanms HeopraHmyecknx coeanHeHmnii. KauectseHHbie

PC€aKkuy Ha HCOPraHM4ICCKUEC BCIUICCTBA U MOHBIL

OCHOBBI OPTaHHUYECKOM XUMUU

3.1

OCHOBHbBIE TOJIOXKEHHUSI TEOPUUM XUMHUYECKOI'O CTPOECHMUSI OPraHMUYECKUX
coequHeHnil A.M. bytiiepoBa. YTinepoaHblil CKEJIET OPraHU4eCKOW MOJIEKYJIBI.
KpaTtHOCTh XMMHYECKOH CBS3M. S- M P-CBA3M. SP3-, SP2-, SP-rUOpHAM3ALUU
opOuTasneil aToMOB yriiepojia. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMHUYECKOTO

cTtpoeHus Moseky. ['omonoru. I'omonornyecknii psag. Mzomepus u uzomepsl

3.2

[lonsiTue o  QyHkuumoHanbHOM  rpymme.  OpueHTanuoHHble  3((EKTs

3aMECTUTEIIEN

3.3

3.4

3.5

[IpeacraBnenne o kiaccupuKaMu OpraHWYecKux BemecTB. HomeHkmarypa
OpPraHMYECKUX COEIWHEHUHN (CUCTeMaThyecKas) W TpUBUAIbHBIC Ha3BaHUS

BaKHEHIITUX HpeHCTaBHTGHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

CBO6OI[HOpaHHKaHBHBIﬁ M HOHHBIH MEXaHU3MBI pCaknuu. Ilonsatue o

Hykseoduie u snexrpoduie. [Ipasmio MapkoBaukosa. [Ipasuio 3aiinieBa

Ankanpl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHME, JAETUIPUPOBAHUE,
TEPMUYECKOE Pa3JIOKEHUE, KPEKUHI, u3oMmepusanusi, ropenue. Ilomyuenue
ankaHoB. I[lukmoankanel. Cremuduka CBOWCTB IUKIOAIKAHOB C  MaJbiM

pasMEpoOM LUKIIA. Peakmun MPUCOCANHCHUS U PAOIUKAJIBHOT'O 3aMCIICHUSA

3.6

AnkeHpl. XMMHUYECKHE CBOWCTBA: PEAKIMHU MPUCOEANMHEHUsS (TaJoreHUpOBaHUE,
TUIPUPOBAHUE, TUAPOTrAJOr€HUPOBAHUE, TUApATalUs), TOPEHUs, OKUCIEHUS U
nonuMepu3anuy. IIpoMbIlUIeHHBIE H  J1a0OpaTOpHBIE CIIOCOOBI  MOTyYCHHS

AJIKCHOB

3.7

AJKagueHbl. XHMMHUYECKHE CBOWCTBA AJKAJUEHOB: pPEAKIUU MPUCOCTUHECHUS
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(ruapupoBaHMe, TaJOT€HUPOBAHUE), TOpeHMs] U noiaumepuszauuu. [lomydeHue

aAJIKaAUCHOB

3.8

3.9

3.10

AnkuHbl. XMMUYECKHE CBOMCTBA: PEAKIMM NPHUCOEAUHEHHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THAPATAIUs, THAPOraJOreHUPOBAHUE) KaK CIOCO0 MOIyYeHHS
MOJIMMEPOB M JPYTUMX IOJIE3HBIX NPOAYKTOB. Peakiuu 3amemenus. ['openue
aleTUIIeHa KaK UCTOYHUK BBICOKOTEMIIEPATyPHOIO IUIAMEHU ISl CBApKU U PE3KU

MCETAJIJIOB. HpI/IMeHCHI/Ie allCTHJICHA

Apenbl. XWMHYECKHE CBOMCTBa O€H30JIa: PEaKIUU  SIEKTPOGUIBLHOTO
3aMelIeHUs, NpUCOeIUHEHUsl (TUApUpOBaHME, TalloreHupoBaHue). Peaxnus
roperusi. OCOOEHHOCTH XHMMHUYECKUX CBOWCTB Tonyoia. [lomyuyenue OeHzona.
Oco0eHHOCTH XMMHMYECKUX CBOMCTB crupona. [lonumepusanus cTHpoa.

Crioco0bl MoTy4eHus: ¥ TPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJOPOIOB

Couptel. [lpenenbHble OJHOATOMHBIE CHUPTBHL. XHUMHUYECKHE CBOMCTBa:
B3aMMOJICHICTBME C  HAaTpUeM KaK  CIOCOO0  YCTAHOBJICHWS  HAJIHYUS
THAPOKCOTPYIIIBI, €  TaJOr€HOBOJOPOJAMHU  KaK  CIOCO0  TMOy4YeHUs
pacTBOpUTENed, BHYTPU- U MEKMOJIEKYJISIpHAsl IeruapaTaus. Peakius ropeHus.
[Tonydyenue »oTaHoNa: peakuuss OpOKEHHS TIIOKO3bI, TUApATAIUS STHIICHA.
OTUJICHTJIMKOJIb M TIUIEPUH KaK MPEACTABUTEIM MPEIETbHBIX MHOTOATOMHBIX

CIIUPTOB

3.11

®enon. Xumuueckue cBoicTBa (eHosa (peakuuu ¢ HaTpueM, T'HAPOKCHIOM

HaTpusi, Opomom). [lomyuenue peHona

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA NpPENENbHBIX albJIETHIOB: THAPUPOBAHUE;
KayeCTBEHHbIE pEeaKIUU Ha KapOOHWIbHYIO TpyIHmy (peakius «cepeOpsHOro
3epKanay, B3aumosencTaue ¢ ruapokcuaom meau (11). Iomyuenue nmpenenbHbIX
abJIETHJIOB: OKHCIIEHHE CHOUPTOB, THUApaTalUs aleTWiIeHa. AIIETOH Kak

npeaACTaBUTCIIb KETOHOB. OcobenHocTn PE€aKu OKUCIICHUS all€TOHA

3.13

KapOoHoBBIE KHCIOTHI. XWMHUYECKHE CBOMCTBA MPEAEIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHUYECKUX CBOMCTB MYypPaBbUHOM KUCIIOTHI.
[Tonydyenue mpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT: OKHCIIEHUE
AJIKAHOB, AJKEHOB, MEPBUYHBIX CIUPTOB, aJbJCTUA0B. Briciine nmpenenbHbe U

HeTpee/IbHbIe KApOOHOBBIE KHCIIOTHI

3.14

Cnoxuple »¢upsl u kupbl. CrnocoObl TOMYyYEHUS CIOXKHBIX 3(PUPOB.
O6parumocths peakuuu dSTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QUPOB B
MUIIEBOM M map(IoMEpHON NPOMBIIIICHHOCTU. JKHpPBI Kak CIOXKHBIC I(PHUPHI
TJIMIEpUHa U BBICIIMX KapOOHOBBIX KHUCIOT. XHUMHMYECKHE CBOWCTBA IKHPOB:
TMJIpUPOBaHUE, OKUCIEHUE. [MIponu3, WiIM OMBUIEHHE, XUPOB Kak CHOCO0

MIPOMBIIIJIEHHOTO TOJTYYEeHHs COJe BBICHIMX KapOOHOBBIX KHCIOT. Mblna Kak
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3.15

3.16

3.17

COJIK BBICHIHUX Kap6OHOBBIX KHCIIOT

XUMHUECKHE CBOMCTBAa TJIOKO3bl: PEAKUUHM C YYacTUEM CIHMPTOBBIX U
QJIBJICTUIHOM TPYNI M MOJIOUHOKHCIIOe OposkeHue. [IpuMeHeHHe TIIIOKO3bI, €€
3HA4YCHUE B KU3HEAEATECIILHOCTU OpraHu3Ma. Jlucaxapuisl: caxapos3a, MajbTo3a.
BoccranaBnuBaroniye M HEBOCCTaHABIMBArOIIME Aucaxapuiel. ['maposns
nucaxapunoB. Ilomucaxapuabl: kpaxmai, riaukoreH. CTpoeHHe MakpOMOJIEKYI
KpaxMmayla, IJIMKOreHa U Lenono3bl. dusnyeckue CBONCTBA Kpaxmala u
LEJII0NIO3bl. XMMHUYECKHE CBOMCTBAa KpaxMana: TIUApPOIU3, KadeCTBEHHAs
peakius ¢ MoAoM. XHMHUYECKHE CBOMCTBA LEJUIHOJIO3bl: TUAPOJIM3, MOJIyYeHHUE
3¢pupoB wUemwmono3bl. IloHsATHE 00 HCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,

alleTaTHBIN ENK)

AMUHBI. AMHHBI KaK OPraHMYE€CKHE OCHOBAHUS: PEAKIMU C BOJIOHM, KHCIOTaMH,
peakuusi TOpeHHs. AHWIUH Kak MPEACTaBUTENIb apOMAaTUUYECKHUX aMHUHOB.
XWMHYECKUE CBOMCTBA aHWUJIMHA: B3aUMOJCHCTBHE C KHCIOTaMH, OpOMHOI
BOJOM, okucieHue. [lomydyeHue aMHHOB QIKUIMPOBAHMEM aMMHaka |

BOCCTAHOBJICHUECM HHUTPOIIPOU3BOJHBIX YIITICBOAOPOAOB

AMUHOKUCIOTBI U Oenkh. AMHMHOKHUCIOTBI Kak aM(oTepHble OpraHnYecKue
coequHeHusl. OCHOBHBIE aMHHOKHCIIOTHI, OOpasyrouue Oenku. XHUMHUYEecKue
CBOMCTBa OEJIKOB: TMAPOJIN3, NEHATypalMsl, KaYeCTBEHHbIE (1IBETHBHIC) PEaKIUU

Ha Oenku

3.18

CTpOeHI/Ie U CTPYKTypa IIOJIMMCPOB. 3aBHCHUMOCTh CBOMCTB NOJIMMEPOB OT
CTPOCHUSA MOJICKYII. OCHOBHBIE CIIOCOOBI MOJIYYCHHA BBICOKOMOJICKYIISIPHBIX
COCITMHCHHUI: p€akuuu MmoJIuMEpu3alvi U IOJUKOHACHCAIIUH. KHaCCI/I(i)I/IKaHI/ISI

BOJIOKOH

3.19

#H#Par#H# nenTndukanys opraHMuecKux coeMHeHui. Perenue

OKCIICPUMCHTAJIBHBIX 3a/la4 Ha paClio3HaBaHNEC OPraHN4YCCKUX BCHICCTB

3.20

I'emermueckas CBA3b MCXKIY KilacCaMU OpPraHHu4YCCKUX COe,ZII/IHeHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumusi B moBcenHeBHOHM xu3HU. [IpaBuna Oe3omacHoil pabOTBl € €IKUMH,

TOpHOYHUMU U TOKCUYHBIMU BCUICCTBaAMU, CPCACTBAMU OBITOBOM XMMUHU

4.2

Xumus U 310poBbe. XUMUS B MEAULIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
MIPOMBIIIIEHHOCTH. XUMHS W JHEPreTHKa: MPUPOTHBIA U TMOMYyTHBIA HeTSHOM
ra3bl, IX COCTaB U Hcnoiab3oBaHue. CoctaB HeTH U e€ mepepadboTka (MPUPOTHBIC

HCTOYHUKH yTJIEBOIOPOJIOB)

4.3

XUMUA W JKOJOTUsl. XUMHUECKOE 3arpsA3HEHHE OKpYKalolled Cpenbl U €ro
nocnenctBus. Oxpana runpocdepsl, MOUBbI, arMochepbl, ¢haopbl U (GayHbl OT

XMUMHYECKOro 3arpsizHeHus. IIpobimema OTXO0JOB W MOOOYHBIX IPOIYKTOB.
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AHBTepHaTI/IBHLIC HNCTOYHHKH SHCPIruu

O6H_II/IG MNpEACTAaBICHUA O IIPOMBINIJICHHBIX crocobax MMOJIYYCHHUSA XHUMHYCCKHX

BEIIECTB (HA MpHUMEpPE MPOU3BOJICTBA aMMMAKa, CEPHOM KHUCIOThI). UEpHas u

4.4 userHas — Merawrypruss.  Crekiio M CWIMKarHas  IPOMBIIUIEHHOCTD.
[IpombinenHass ~ opranudeckas  xumus. Cppp€ a8 OpraHu4ecKoin
MIPOMBIIIJICHHOCTH

5 HH#Par##H# Tunbl pacy€THBIX 3a/1a4
#H##Par####PacuéTbl Macchl BEIIeCTBA WIM 00BbEMA Ta30B 110 H3BECTHOMY

5.1 KOJIMYECTBY BEIIECTBA, MACCE WIIH 00BEMY OJIHOTO M3 YUAaCTBYIOIIUX B PEAKIINN
BEIICCTB

5.2 ##HPar####Pacuérel TeruioBoro s exTa peakuu

5.3 ###Par#H#PacuéTbl 00bEMHBIX OTHOIIEHUHN I'a30B [IPH XUMUYECKUX PEAKIUIX

5.4 #i#Par###PacuéTel Maccel (00BEMa, KOTMYECTBA BEMIECTBA) MTPOTYKTOB

' peaKiuu, eciiu OJJHO U3 BEIECTB JIaHO B U30BITKE (MMEET MIPUMECH )
55 H#HH#Par###PacuéTbl MacCcOBOM WM 0OBEMHOM JTOJIM BBIX0/1a TIPOIYKTA PEAKIIHI
' OT TEOPETUYECKH BO3MOXKHOTO
###Par#t#PacuéTsl Maccel (00BEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEaKIInHy,

5.6 €CJIM OJTHO M3 BEIIECTB JaHO B BUJE PACTBOpA C OMpeIeIEHHON MaccoBOil Toyei
PacTBOPEHHOTO BEILIECTBA

5.7 ###Par###PacuéThl ¢ UICTIOTB30BAaHUEM TMOHATUH «MACCOBAs 10D, KMOJISIpHAS

' KOHIICHTPAIUS», PACTBOPUMOCTHY
#HH#Par####Haxoxnenre MoJeKyIIpHOM POPMYIIbl OPTaHUYECKOTO BEIIECTBA M0
5.8 €r0 TUTOTHOCTH ¥l MaCCOBBIM JIOJISIM DJIEMEHTOB, BXOJISIIUX B €0 COCTAB, HUJIH 110

MIPOAYKTaM CrOpaHus
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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