MynununansHoe 010 KeTHOE 00111e00pa3oBaTebHOE YUPESKICHHE
«Cpennsis obmeoopazoBarenbHas mkoaa Ne 9» r. HoBo3siOkoBa bpsiHcKoii obmacTu

AHHOTanMs K pabo4eil mporpamme
y4eOHOro npeaMera « XuMus. Yriry0JieHHbIH YPOBEHD)

Pabouass mporpamma ydeOHOro mnpeamera «XuMus. YTUIyOJEHHBIH YpPOBEHBY
o0s13aTenbHOM npeMeTHON oOnacTu «EcTecTBeHHOHAay4YHbIE MPEMEThD) SBISETCS
4acThbl0 OCHOBHOW 00pa30oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIEro 00pa3oBaHUs
(OOIT COO) MBOY «COII Ne 9y, pazpadorana B cootBerctBuu ¢ ®I'OC COO
Ha ocHOBe DenepaibHOl pabouelt mTporpaMMbl MO MpeaMeTy «XHUMUSL.
VYrnyOneHHsiit ypoBeHb» U peanusyercs 2 rona c 10 mo 11 xnace.

Pabouass mporpamma pazpaboTana yUUTEIEM XHUMHUU LIKOJNBI C
ucnons3oBanueM «KoHcTpykTopa pabouumx mporpamm» caiita «Eaunoe
cozepxaHue obuiero oOpazoBaHus» B cooTBeTcTBUM C I[lojoxkeHneMm o pabouux
nporpaMmax ¥ ONpeNeNsieT OpraHu3aluilo  00pa3oBaTEIbHOM eI TEIbHOCTH
yUYUTENS B IIKOJE MO MpeaMeTy «Xumus. YTIyOJeHHbIH ypoBeHb». Pabouas
nporpaMma COAEPKUT CIAEAYIOIIUE CTPYKTYPHBIE JJIEMEHTHI:

-TIOSICHUTENBbHYIO 3aIUCKY;

-1Ie7TM U3y4eHus1 yueOHOro npeamera « XuMus (YriryOJIeHHBIH yPOBEHB)»;

-MeCTO yueOHOro mnpenmMera «Xumus (yriryOJeHHBIH ypOBEHB)» B y4EOHOM
TUIaHeE;

-coJiepKaHue yueOHOTo npeaMera « Xumus (yriyOJICHHBIM YPOBEHbD)»;

-IUIAaHUpYEMbIE  pe3yibTaThl  (JIMYHOCTHBIE,  METalpeAMETHbIE U
npeaMEeTHBIE);

-TeMaTHUYeCKOe IUTAaHWpOBaHUE, CHOPMHUpPOBAHHOE ¢ Y4€ToM  pabouei
IpOrpaMMbl BOCITUTAHUS U BOBMOKHOCTBIO ucnonbzoBanust JOP/IIOP.

PaGouast mporpamMma oOCyXKJeHa M TPUHSTA PEIICHUEM METOIUYECKOTO
o0beMHEHNsT W  COIVIACOBaHA 3aMECTUTENIEM JHUpEeKTopa 1Mo  y4yeOHo-
BocrutatenbHo padote MBOY «COII Ne 9y
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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma mo XMMHUM Ha YpOBHE CPEIHETO OOIIEero 0Opa3oBaHUS
pa3paborana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
benepanbHOi o0OpasoBarenbHON IPOTPAMMBI CpEIHETO o01ero
oOpazoBanusi(DOIl COO), npeacraBneHHbix B DenepasbHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cTangapre COO, c¢ yu€trom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeameTra «XUMHs» B 00pa3oBaTeNbHBIX opraHuzauusx Poccuiickoi
denepanMy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTENbHbIE MPOrPAMMBI, U
OCHOBHBIX TmonoxkeHul «CrpaTernu pa3BUTHS BocOUTaHUs B Poccuiickoi
Oepnepanuu Ha niepuoj 10 2025 rona» (Pacnopsiokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI HA YpPOBHE YIUIYOJIEHHOTO HW3Y4YEHHUs 3aHMMAeT Ba)XHOE MECTO B
CHUCTEME ECTECTBEHHO-HAy4yHOTrOo oOpa3oBaHusi ywammuxcs 10-11 kmaccos.
W3yuenue mpeamera, peammzyeMoe B yCIOBUAX U PepeHIMpOBaHHOTO,
npouiabHOro oOOyuYeHusi, MPHU3BaHO 0OecrneynTh OoO0Ie00pa30BaTEIbHYI0 U
OOILEKYJIbTYPHYIO TMOJATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOJIUMYIO st
aJlanTalky UX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COLIMYME, a TAKXKE IS
MPOJIOJDKEHUST OOyYeHHUsS B OpTaHHM3alusax MpodeccHoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMHUSI SIBJISIETCSI OJTHON M3 NPUOPUTETHBIX AUCIUILIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» [OIy4aeT
NOoAPOOHYI0  MHTEPHPETALMI0 B  COOTBETCTBHM €  OCHOBOMOJIAraroU[UMU
nonoxkenusimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJied, coaep KaHus,
pe3ynbTaTOB OOydYeHHUS W TPeOOBAaHWUN K YPOBHIO TOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJICYIOIIHME BBIMOJHSAEMbIE MPOTPAMMOM IO
XUMUHU (PYHKIIUN:

e HH()OPMAIIMOHHO-METOJUYECKAsl, peaau3alus KOTOpOH oOecreyrBaeT
MOJIyYCHUE TPEACTABICHUS O IIENIAX, COJACpXKaHWUHU, OOIel CcTpaTeruu
00yd4eHMs, BOCTUTAHUS U PA3BUTHUS 00YUAIOIINXCS CPEACTBAMU MPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQUIIs;

e OpraHU3alMOHHO-IIJIAHUPYIOILAs, KOTOpast npeaycMaTpuBaeT
omnpeeseHre: NPUHIMIOB CTPYKTYPUPOBAHUS U IMOCIEI0BATEIbHOCTH
W3YUYCHHsS] Yy4EOHOro marepuana, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPHUCTHK; TOAXO0M0B K (DOPMUPOBAHHIO COJMEPKATEIHHON OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTelIbHBIX ITOCTHXKEHHM OOydarolmuxcs B
paMKax MWTOrOBOW arrectaliud B (OpME €IMHOr0 TrOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Iporpamma ajis yriryOIEHHOTO N3YUEHUS XUMUU:



e YCTaHaBIMBAaET MHBApPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOE
JUIS W3y4YeHUsT B paMKax OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpeneseHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JA€T NMpHUMEpPHOE pachlpelereHrue y4yeOHOro BpPEMEHH, PEKOMEH]IyEMOTo
JUIS U3YYCHHSI OTACIBHBIX TEM;

e TpenjaraeT MPUMEPHYIO TOCIENOBATENIbHOCTh H3YYEHHS] y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIAMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO LIeJIel U 3a]a4 U3yUeHUs MpeaMeTa
Ha yri1yOJI€HHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpenHero oOmero oOpa3oBaHMs, COACPKATEIBHOM XapaKTEPUCTUKU
IUIAaHUPYEMBIX  PE3YJIbTAaTOB OCBOEHUSI OCHOBHOM 00pa3oBaTeNbHOM
IPOrpamMMbl CpEeIHEro oO1ero o0OpazoBaHus (JINYHOCTHBIX,
METaIpPEeIMETHBIX, NPEIMETHBIX), a TAKXE C Y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TTO3HABATENbHBIX  JACMCTBHI  0OydYaromerocs MO OCBOEHHUIO
coZiepKaHus IPEIMETA.

[Io BceM Ha3BaHHBIM MO3UIMSAM B MPOrpaMMme MO XMMHH TMPEayCMOTpEHa
PEEeMCTBEHHOCTh € OOy4YeHHEM XUMUU Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBanmsi. 3a mpemeIaMud  yCTAHOBJICHHOW MPOTPAMMON 1O  XUMUU
00s13aTenbHOM (MHBAPUAHTHON) COCTAaBIISIONIEH COAep)KaHUA y4eOHOTO IMpeamMera
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BbIOOpa €ro BapUAaTUBHOM COCTaBIISIOLIEH,
KOTOpas JOJKHA OMPENENsIThCS B COOTBETCTBUM C HANpPABIEHUEM KOHKPETHOTO
npoduss 00yueHus.

B coorBerctBHM ¢ KOHuentyaiabHbiMM mnojoxeHusmu PI'OC COO o
Ha3HAYCHUH NPEeIMETOB 0a30BOro u yriayOJEHHOrO YpOBHEM B CHCTEME
nuddepeHupoBaHHOTO OOyYEHHUsT Ha YpPOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpOBHE VYINIYOJEHHOTO U3Yy4YEHHUs HampaBlieH Ha peau3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TaloOM  MOJY4YEHUS  XUMHUYECKOTO
oOpa3oBaHMsi B paMKax M3y4YeHUS CHEIHAIbHBIX €CTECTBEHHO-HAyYHBIX U
XUMHUYECKUX JUCHUIUIMH B By3aX U OPraHU3AIMIX CPETHETO MPOPECCHOHATBHOTO
oOpa3zoBanusi. B 3Toil CBA3M wu3ydeHHe MpeamMeTa «XUMHs» OPUEHTHPOBAHO
NPEeUMYIIECTBEHHO Ha pacliMpeHue W  yriayOJieHue TEeOpeTUYECKOW U
IPAKTHYECKON MOJATOTOBKU OOYYarOIIUXCs, BRIOPABIINUX ONpEeAEHEHHBIA MPoduinb
o0Oy4eHus1, B TOM YHUCIIE C IEPCIIEKTUBON MOCIEAYIONIEr0 NOMYyYEHUS] XUMUYECKOTO
00pa3oBaHus B OpraHU3alUAX MPOPECCHOHAIbLHOTO 00pa3oBanus. Hapsmay ¢ atum,
B cBete TpeboBanuit PI'OC COO Kk MmIaHUPYEeMbIM pe3yJibTaTaM OCBOCHUS
denepanbHOll 00pa3oBaTeNIbHONW MPOTPaMMbl CpeAHEro o00Iero o0pa3oBaHMS
U3y4yeHUe mpeameTa «XuUMHUS» OPUEHTHUPOBAHO TAaKXKE HA peUIeHUe 3aaad



BOCIHTAHUSA U COLMAIBHOTO PA3BUTHUS OOyyaroummxcs, Ha (GpopMHpOBaHUE y HHUX
OOILIECHTEIUIEKTYaIbHBIX YMEHUN, YMEHUM paldOHAIM3alUd Yy4eOHOTO Tpyla U
00OOIIEHHBIX  CMOCOOOB  JEATENBHOCTH, HWMEIOUUX MEXIAUCHUIUTMHAPHBIN,
HaANPEAMETHBIN XapakTep.

CocTaBigoIMMU IpeaMeTa «XUMUs» HAa YpPOBHE YIITyOJIEHHOTO U3y4YeHUs
ABIAIOTCS yriIyOn€HHble Kypchl — «Opranuueckas xumus» U «OOmas u
HEopraHnuyeckas Xxumus». [Ipu onpeaeneHn Moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHM3alKi COAEpkKaHUS 3TUX KypCOB B MpPOrpaMMe MO XMMHHU 3a OCHOBY
npuHAThl nosiokeHus PI'OC COO o paznuuusax 0a30BOro M yriryOJaE€HHOTO
YPOBHEHN U3y4eHUs IpeaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumusi» u «OO0mas u
HEOPraHWYECKasi XUMHUS» COCTaBISIET COBOKYMHOCTb MPEAMETHBIX 3HAHUN U
YMEHMM, OTHOCAIIMXCA K 0a30BOMY YpPOBHIO M3Y4EHMs MpeaMeTa. JTa cucrema
3HAHUWA IIOJy4aeT OIpPEAeIEHHOE TEOPETHUUECKOE JIONOJHEHHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYHIIECTBEHHO OonpmMii 00BEM  (HaKTOIOTHUECKOTO
maTepuana. Tak, Ha yrayOJI€HHOM YpOBHE H3Yy4eHHs IpeaMera oOecredeHa
BO3MOXKHOCTh 3HAUUTENIBHOTO YBEJIMYEHUs O0bEMAa 3HAHUH O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX UX COEAMHEHHUH Ha OCHOBE PACILIMPEHUS U YIIIyOJEHUS
IPEJICTaBICHUA O CTPOEHUM BEIIECTBA, XMMHUYECKOH CBSA3M M 3aKOHOMEPHOCTAX
NPOTEKAHUSI PEAKIIHM, PACCMAaTPUBAEMBIX C TOUKH 3PEHUSI XUMUUYECKON KUHETHKHU
u TepMoauHamuku. HM3ydenume mnepuomnueckoro 3akoHa u Ilepmommueckon
CUCTEMBl ~ XMMMYECKHX  DJEMEHTOB  0a3upyerci  Ha  COBPEMEHHBIX
KBAHTOBOMEXAHUYECKUX IMPEACTABICHUSAX O CTPOCHUU aTOMa. XHMMUYECKasl CBA3b
OOBSACHSETCS ¢ TOUKHU 3PEHHUSI DHEPIeTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pylLIeHUH, a TaKKe C TOYKHU 3pEHHUS] MEeXaHU3MOB €€ oOpazoBanus. M3yuenue
TUNIOB ~ peakuud  JOomojHseTcss  (GopMHpOBaHHMEM  MpeAcCTaBiIeHHM 00
AIIEKTPOXUMHUYECKUX MPOLECCAX U DIEKTPOIU3E PACIUIaBOB U PaCTBOPOB BEILECTB.
B kypce opraHmdeckoil XMMHU NPU PACCMOTPEHHU PEAKLIMOHHOW CIIOCOOHOCTH
COeIMHEHMH yaenseTcss oco0oe BHUMaHUE BOMpOcaM 00 3IeKTPOHHBIX dddexTax,
0 B3aUMHOM BIIUSTHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKiuii.

Ocoboe 3HayeHWe UMEET TO, YTO Ha COACpX)aHHE KypcOB XHUMHUU
yriay0iaEHHOTO ypOBHS M3YUYEHMs ISl KJIACCOB ONpPEENEHHOT0 Ipoduis (TIaBHbIM
o0pa3oM Ha HUX CTPYKTypy U XapakTep JOMNOJHEHMH K oOmel cucreme
IpEeIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIE peaMeThl. Tak, Harpumep,
B COJEpKaHUM TpeaMeTa ISl KJIACCOB XUMHUKO-(PU3ndeckoro mpoduis Oobiioe
3HaueHue OyIyT MMETh 3JIEMEHThl y4eOHOro marepuasia no obmei xumuu. Ilpu
U3y4YeHUU IIpeIMeTa B JAaHHOM Cllydyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOLIHOCTh 3aKOHOB U TEOPUM B XMMHUU U B (PU3HUKE: aTOMHO-
MOJIEKYJISIpHAsi Teopus (MOJEKyJsipHass Teopusi B (U3MKE), 3aKOHBI COXpPaHEHUS



MacCcbl M JHEPIUM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOEHUH BEILIECTB U IPYTOE.

B TO xe BpeMsa B coaepKaHMM IIpeaIMeTa Uil KJIACCOB XHUMMKO-
ouosioruyeckoro npoduiist 60BN yAEIbHBIN Bec OyAeT MMETh OpraHudeckas
xumus. B 3TOM cimydae mpenocTaBisieTcsl  BO3MOXKHOCTh — JUIsl  Oosiee
O0OCTOSITENFHOTO ~ PAaCCMOTPEHMSI XMMHUYECKOM  OpraHu3alud  KJIeTKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOM BXOJAT, K NPHUMEPY, TaKHe
CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUAbI, OEJIKH, YIJEBOJbI, HYKJIECUHOBBIE
KHCIIOTBI U Apyrue. [Ipu 3ToM 3HaHMS O COCTaBe M CBOMCTBaxX NPEICTAaBUTEIEH
OCHOBHBIX KJIaCCOB OPraHMYECKHMX BELIECTB CIIY)KaT OCHOBOM M HU3y4YCHUS
CYIIIHOCTHU MPOLECCOB (POTOCUHTE3A, ABIXaHUSI, TUIIEBAPEHUSI.

B mnmane ¢QopmupoBaHusT OCHOB Hay4HOTO MHPOBO33PEHHUS, OCBOCHHS
oOLIEeHaYYHBIX METOAOB [TI03HAHUS U OIbITA IPAKTUYECKOTO MIPUMEHEHUS HAyUHBIX
3HAHUW H3y4yeHHe Mnpeamera «XuMus» Ha yriayOJa€HHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBS3SIX C Y4YEOHBIMM MpeIMeTaMH, BXOJIAIIUMHU B COCTaB
npeaMeTHbIx obOnacteil «EcTecTBeHHO-HayuHBIE TpeaMeThl», «MaTtematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEPATypay.

ITpu wu3yueHun ydeOHOro mnpeamera «XUMHs» Ha YIIyOJIEHHOM YpPOBHE
Tak)Ke, KaKk Ha YpPOBHE OCHOBHOI'O M CpeAHero oouero oOpa3zoBaHus (Ha 6a30BOM
ypOBHE), 3a7auell MEepBOCTENIEHHON 3HAYMMOCTU SIBJSIETCSl (DOPMUPOBAHHE OCHOB
HAyKM XHMHU KakK o00JacTh COBPEMEHHOTO €CTECTBO3HAHUA, MPAKTHUECKON
JEATEIbHOCTH YEJIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIBTYpHI. Pemenne
3TOM 3aJaud Ha yriayOJI€HHOM YpOBHE M3y4Y€HHUs IpeaMeTa Ipearosaraet
peanu3anno TaKuX LeJlen, KaK:

e (dopMupoBaHHE TPEACTABICHUI: O MaTepHAJbHOM €IWHCTBE MUPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HayK M €€ Beayuled ponu B oOecnedeHuu
YCTOMYMBOIO  pa3BUTHUs  YEJIOBEYECTBA: B  PEIICHUU  IpoOseM
HKOJIOTUYECKOM, SHEPTETUYECKON M MUIIEBON 0€30MacHOCTH, B Pa3BUTUU
MEJMLIMHBI, CO3JaHUN HOBBIX MAaTEPUAIOB, HOBBIX UCTOYHUKOB YHEPIUH, B
o0ecrevYeHny PaluMoOHaIBbHOTO MPHUPOIONOIL30BaHusl, B (OPMUPOBAHUU
MUPOBO33pEHUSI U OOIIEH KyJbTypbl UEIOBEKa, & TAKXKE SKOJIOIMUYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM CpenE;

e OCBOCHHME CHCTEMBI 3HAHUM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: GyHIaMEHTAIbHBIX
NIOHATUM, 3aKOHOB M TEOPUH XHWMHH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHHH BEIIECTBA HA pPa3HbIX YPOBHAX — AaATOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HaJAMOJIEKYJSIPHOM, O  TEPMOJMHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MNPOTEKAaHWs XMUMHUYECKHX PEaKUUd, O



XUMHYECKOM PaBHOBECHH, PACTBOPAaX M JUCIIEPCHBIX CUCTEMax, 00 00mux
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPON3BO/ICTBA,;

dbopmupoBaHue y O0yJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHYECKMX 3HAaHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJISI OOBSCHCHUS M
IIPOTHO3HPOBAHUS SIBJICHUH, UMEIOIINX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEIICHUs MPOOJIeM, CBA3aHHBIX ¢ XUMHUEH, TPOTHO3UPOBAHWS,
aHaJN3a ¥ OI[CHKH C MO3UIIMIA SKOJIOTHYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOW C
XMMHUYECKMM  TPOU3BOJCTBOM, HCIOJB30BaHUEM U  IepepaboTKoi
BEIIECTB;

yrayOJdeHHe  TPEJICTaBICHWA O  HAyYHbIX  METoJaX  IIO3HaHWS,
HEOOXOMUMBIX JIJIi TPUOOPETEHUS YMEHUH OPUCHTUPOBATHCS B MHUPE
BEIIECTB U OOBSCHCHUS XHUMHYCCKUX SIBJICHH, WMEIOIIMX MECTO B
IIPHUPOJIC, B IPAKTHYECKOU JISATEIIHHOCTH M MTOBCEHCBHOM YKH3HH.

B nmaHe peanm3anuu MEpBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAOLIUX
(GYHKIMI [ETOCTHOW CHCTEMBI CpelHEero o0Iero o0pa3oBaHUs MPU H3YyUEHUU
npeaMera «XuUMHUsS» Ha  YrOyOJEHHOM  ypOBHE OCOOYI0  aKTyallbHOCTh
NpUOOPETAIOT TaKUE LT U 3a]]a4H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B TI03HABAEMOCTH SIBJICHUM TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpYECTBA B 00JIACTH TEOPETHUYECKUX U
MPUKIIAIHBIX HUCCIAEAOBAHUM B XUMHHU, (POpPMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

pa3BUTHE MOTHBAIIMM K OOYYEHHIO W T[IO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCHHUTAHHUIO Ha  OCHOBE  YCBOCHUA
00I1IeUeIOBEYECKUX IIEHHOCTEN;

pa3BUTHE MTO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAJbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O0O0ydaronuxcsi, (GOpMHUPOBaHHWE Y HHUX CO3HATEIHLHOIO
OTHOIIIEHUSI K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIEITHON MPO(EeCCHOHATHFHON U 00IIECTBEHHOU IESITEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO W TIOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

dbopMUpOBaHUE YMEHHMH M HABBIKOB Pa3yMHOTO IPHUPOJIOIOIb30BaHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPbI, TPUOOPETEHHUE OIbITA OOIIECTBEHHO-
MIOJIC3HOM DKOJOTHYECKOMN IEATEIbHOCTH.

OO0111ee YMCII0 YacoB, MPEAYCMOTPEHHBIX JIJISl U3YYEHUS] XUMHUU Ha yTIyOJIEHHOM
YpPOBHE CpeaHero oodiiero odpazoBaHus, coctaBiser 204 yacoB: B 10 kimacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B Heieunio).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

OPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI OPraHUYeCKON XUMHUU.

[IpenMer W 3HAaYE€HHE OPTraHUYECKOM XHMMHUHU, MPEACTABIEHUE O
MHOT000pa3uu OPraHUYECKUX COSTMHEHUI.

ONEeKTPOHHOE CTPOEHHE aToMa YTrJepojaa: OCHOBHOE U BO30YKIEHHOE
COCTOsIHMA. BasleHTHpIE BO3MOXXHOCTM aToMa yriepona. XHWMHYECKas CBSA3b B
OpraHUYEeCKUX COCAMHEHUSX. Tumbl TruOpUAM3AIMU aTOMHBIX OpOuTaien
yriepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLUENTOpHbINM). TUIBl NEPEeKpbIBaHHUS AaTOMHBIX OpOMTaNe, G- MU T-CBS3U.
OpnuHapHasi, ABOIHas U TpokHas cBA3b. CrocoObl pa3peiBa CBS3€d B MOJIEKYJax
oprannuyeckux BemecTB. [loHsTHE 0 CcBOOOAHOM pagukane, Hykieopuire u
aneKTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE MIPEICTABICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOECHUS
OpTraHMYECKUX COEAMHEHUU. MONeKynspHble H  CTPYKTYpHbIE  (POPMYJIBL.
CtpykTypHble GOpMyJbl pa3IUYHBIX BUIOB: Ppa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabsl H30Mepuu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
DOnekTpoHHbIE 3DPEKTH B MOJIEKyJIaX OPraHUYECKUX COCIUHEHUM (MHIYyKTHUBHBIN
U Me30MEepHBI 3 HEKThI).

[IpencraBinenne o KiacCU(PHUKAUMU OpraHUYecKux BemiecTB. [loHsatue o
dbyHkunoHansHoM rpymme. I'omomnorus. 'omonoruueckue psanbl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHbIe Ha3BaHUs
OTZAEJIBHBIX ITPEACTABUTEIICH.

OcobenHoct U Kiaccuukaiys OopraHndeckux peaxiui. OKUCIUTEIbHO-
BOCCTAaHOBUTEJBHBIE PEAKLIUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTANbHBIE METOJbl H3yYEHHUS BEUIECTB M MX NPEBPALICHUN:
O3HAKOMJIEHHWE C OO0pa3laMyd OpPraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha HUX
OCHOBE, OMNBITHI II0 MNPEBPALICHUIO OPTaHUYECKHX BEIIECTB IIPU HArpeBaHUU
(mnaBieHue, OOYTJIMBaHHE W TOPEHHUE), KOHCTPYHUPOBAHUE MOJETCH MOJEKYT
OpraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. 'omosiornueckuil psj ankaHoB, o0mias GopMysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKaHOB, Sp°-
ruOpuan3aims aToOMHBIX opOuTaneil yriaepoaa, 6-cBsa3b. PuznyecKue CBOMCTBA
aJIKaHOB.



XUMHUYECKHE CBOWMCTBA AaJKAHOB: PEAKIMW 3aMEUICHUS, W30MEpPHU3aLNH,
JNErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIUi PaUKAIBHOIO 3aMEILECHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAaHOB.

[uknoankansl. O0uas popMyina, HOMEHKIATypa U uzomepus. OCOOEHHOCTH
CTPOCHHUS W XUMHUYECKHX CBOWCTB MajbiX (IUKJIOMPOIAH, IHUKIOOyTaH) U
OOBIYHBIX (IUKJIONEHTAaH, UKJIOTeKCaH) LUKIoankaHoB. CrocoObl MOJy4YeHUs U
MIPUMEHEHUE [IUKIIOATKAHOB.

Ankenbl. 'oMosorMueckuil psii aJkeHoB, odmias (popmylia, HOMEHKIATYpa.
DIEKTPOHHOE ¥ INPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AlKEHOB,  Sp°-
ruOpuan3anus aTOMHBIX opOutaneil yriepona, 6- U m-cBA3u. CTPyKTypHas U
reoMerpuyeckas (muc-TpaHc-) u3oMepus. @OU3NYECKHE CBOWCTBA AJKEHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aMEIICHUS B O-ITOJOKECHHE
Py JBOMHOM CBSI3M, MOJMMEpU3auud U okucieHud. [IpaBuno MapkoBHHKOBA.
KauecTBeHHBIE peakiuy Ha JBOIHYIO CBsI3b. CIOCOOBI MOMYYeHHs U IPUMEHEHUE
AJIKEHOB.

Anxaauensl. Knaccudukanus ankaaneHoB (CONpsiKEHHbIE, N30JMPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHUSI M1 XMMUYECKUX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- wu  1,4-npucoenunenue. Ilomumepusanus
CONPsKEHHBIX TMEeHOB. CrocoObI MOJyYEeHHs U IPUMEHEHHE AJIKAINEHOB.

Ankunbl. ["'oMonornueckuii psig alKWHOB, 001Iast Gopmysia, HOMEHKIIATypa U
U30MeEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKUHOB, Sp-
ruOpuau3anusi aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKUHOB.
XUMUYECKHE  CBOMCTBA:  pEaKUMU  NPUCOEAUHEHHUs,  JUMEpU3ALUA U
TpUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIIHNX KOHIEBYIO
TPOWHYIO CBsI3b. KauecTBEHHBIE peaKIMu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKWHOB.

ApomaTtudeckue yrieBoaopoasl (apeHsl). ['omonoruueckuit psifi apeHoB,
oOmras popmysa, HOMEHKIATypa U U30MepHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYJbl OcH30a. Du3nyeckue CBOMCTBA apeHOB. XHMHYCCKUE
CBOiicTBa O€H30a U €ro TOMOJIOTOB: PEaKLUU 3aMeIeHUs] B OEH30JbHOM KOJIbLIE U
YIJIEBOJOPOJHOM pPaJuKalle, peakUud NPUCOCAUHEHUS, OKHUCJIEHHWE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbLIE Ha MPUMEPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIIBHOM,
TUAPOKCHIIBHOM, aMHUHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB cTupoia. [lomumepuzanus ctupona. CiocoObl moaydeHus u
MPUMEHEHUE apOMATUYECKHUX YTIIEBOIOPOJIOB.

[Ipuponnsiii Ta3. [lomytHele HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KaMeHHbIi yroas U mpoAyKThl ero nepepadotku. CrnocoObl nepepaboTku HedTH:



NEPEroHKa, KPEKUHT (TePMHUYECKUN, KaTaJTUTHUYECKUi), PUPOPMHUHI, MHUPOIIH3.
[TpoayxTsl nepepabOTKH HEPTH, UX MPUMEHEHHE B MPOMBIIINIEHHOCTU U B OBITY.

['eneTnueckas CBs3b MEX/Y PA3JIMYHBIMU KJIACCAMU YTJIEBOAOPOIOB.

DNEKTPOHHOE CTPOECHHUE TaAJOTEHIIPOU3BOJHBIX YIJIEBOJIOPOAOB. Peakuun
3aMEILIEHUs] TajJloréHa Ha THMIPOKCOIPYyIIy, HUTPOrpynmy, LUAHOTPYyIIy,
amuHoOrpynmy. /JleficTBue Ha TaJlOT€HNPOM3BOJHBIE BOAHOTO M CIHUPTOBOIO
pactBopa wWIENOYHA. B3auMoaencTBUE MUTaIOT€HATIKAHOB C MArHUEM W LIMHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COEIUHEHUSIX. Hcnonp3oBanue
raJIOTEHIIPOM3BOJHBIX  YIJIEBOJAOPOJAOB B OBbITY, TEXHUKE M IpPU CHUHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
u3y4eHue (PU3MUECKUX CBOWMCTB yTIEBOAOPOAOB (PACTBOPHUMOCTH), Kaue€CTBEHHBIX
peakuuil yrieBoJOpOAOB pa3iIMyYHbIX KiaccoB (oOeciBeunBaHMe OpPOMHON wWin
MOJIHOM BOJABI, pacTBOpa IE€pMaHraHaTa Kajus, B3aUMOJICHCTBUE allETUIIEHA C
aMMHauHbIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOE OOHapy>KeHHUE
yriepoja MU BOJOPOJAa B OPraHUYECKUX BEIIECTBAX, I[OJYyYEHHUE OTUJIEHA U
W3Y4YEHUE €ro CBOMCTB, O3HaKOMJeHHE ¢ KoJutekiusmu «Hedts» m «Yromby, ¢
oOpa3uamMu IUIaCTMAcC, KaydyykKOB M PE3HMHbBI, MOJCIUPOBAHUE MOJIEKYJ
YTJIEBOJIOPOAOB U TaJIOTEHIPOU3BOAHBIX YIJIEBOJAOPOIOB.

Kucaopoaconepxaniue oprannyeckue coeinHeHH.

[IpenenbHble OAHOATOMHBIE CcOUPTBHL. CTpoeHue MoJeKya (Ha MpuMmepe
MeTaHoJa W 3TaHoja). l'omosormyeckuil psa, obmas ¢opmyna, H30OMepus,
HOMEHKJIaTypa U Kiaccuukamus. Puznueckue CBOICTBA  NpPEAETbHBIX
OJIHOATOMHBIX CHHMPTOB. BOJOpOIHBIE CBA3M MEXAY MOJIEKYJIaMHU CHUPTOB.
XHWMHUYECKHE CBOMCTBA: pEAKLUMH 3aMELIEHUs, JeruapaTaluud, OKHUCIEHUS,
B3aUMOJICCTBUE €  OpPraHMYECKUMHM M  HEOPraHWYECKHUMH  KHCIIOTaMH.
KauecTBeHHast peakiysi Ha OJHOATOMHBIE CIUPTHI. J{elicTBUE 3TaHONIa U METaHoJIa
Ha opraHu3zM uenoBeka. CrocoObl MOIY4YEHHs W NPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie 3dupsl, HOMeHKIaTypa U n3oMepus. OcoO0eHHOCTH (PU3UUECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroaroMHple CIUPTBl — ATWIEHIJIMKOJIb U [iMLepuH. Dusmueckue U
XMMHUYECKHE CBOICTBA: PEaKLMM 3aMEIIEHUs, B3aUMOJECHCTBUE C OPraHUuYECKUMHU
U HEOPraHWYECKHUMM KHCIOTAMM, KayeCTBEHHAs pEeaklUs Ha MHOIOATOMHBIE
cnupthl. [IpencraBneHne o MexaHuU3Me pPEAKIMN HYKICO(PUILHOTO 3aMelleHUsI.
HeiictBue Ha opranu3m 4enoBeka. (CrnocoObl NOJy4YeHUS U HPUMEHEHHE
MHOTOaTOMHBIX CIIMPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBl U
oenzonpHOro sigpa. dusmueckue cBoiicTBa (peHona. OCOOEHHOCTH XHMUYECKUX



cBoiicTB (penona. KauecTBeHHwle peakuumn Ha ¢eHod. ToKcHUHOCTH (eHona.
Crioco0s! mosryueHust 1 npuMeHeHue gpenona. @enonpopmManbaeruaHas cMoa.

KapOonunbHble COeTUHEHHS — albJAETHABI K KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWIIBHOM Tpynmnbl. 'oMosiorndeckue psijibl ajlbJer0B U KETOHOB, 00IIas
(dopMyna, uzoMepuss M HOMEHKJIaTypa. DuU3MUecKUe CBOWCTBA albAETUIOB U
KETOHOB. ~ XMMHUYECKHME  CBOICTBA  QJIbJErMAOB U  KETOHOB:  pPEAKLUHU
npucoeauHenns. OKHUCIIEHNE allbIETU0B, KAUECTBEHHBIE PEAKIIUN Ha AJIbJETH/IbI.
Crioco0b! OJTy4eHUs1 M IPUMEHEHUE aTIbAECTUAO0B U KETOHOB.

OHOOCHOBHBIE NPEJEIbHBIE KAPOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHUCIO0T. M30Mepus nu HomeHkiiatypa. dusndeckue cBONCTBA
OJIHOOCHOBHBIX TMpENEIbHBIX KApOOHOBBIX KHUCIOT. BOmOpOAHBIE CBSI3U MEXIY
MOJIEKyJIaMHi KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOWCTBA: KHCIOTHbBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJOPOIHOIO paJMKaa.
Oco0OeHHOCTH CBOWCTB MYpaBbMHOM KHUCIOTHL. lloHATHE O TPOM3BOIHBIX
KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHorooOpa3ue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOMCTB HEMpEAENbHBIX UM apOMaTHUYECKHX KapOOHOBBIX KHUCIOT,
TUKapOOHOBBIX KHCIOT, THIPOKCUKApOOHOBBIX KUCIOT. [IpeacTaBurenu BBICHIMX
KapOOHOBBIX KHCJIOT: CTEapHUHOBAs, NaJIbMUTHHOBAas, OJEUHOBas, JIUHO/IEBAS,
JUHONeH08as KUCIOThl. CrIOCOOBI OJTyUEHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxusle »¢upsl. ['omonornueckuir psin, obmas Gopmyna, u3oMepus u
HOMEHKNaTypa. PuU3NYECKHEe M XMMHUYECKHE CBOWCTBA: THAPOIU3 B KHUCIOW U
LIEJIOYHOU Cpelie.

XKupsl. CtpoeHue, puU3ndeckrue 1 XMUMHUYECKHE CBOMCTBA XKUPOB: TUAPOIIN3 B
KHCJION M 1Ie04HOl cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIINX OCTATKU
HEIpPENENbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpOIE.

MBl1a KaK COJIM BBICIIHX KapPOOHOBBIX KHCIIOT, HX MOJOIIee JeiiCTBIE.

OOwas xapakTepucTka yriaeBooB. Knaccudukanus yrieBonoB (MOHO-, AU-
U rnonucaxapuiel). MoHOocaxapuIpl: TJIIOKO3a, (pPyKTo3a, rajigakrosa, pu0o3a,
ne3okcupudo3a. duznyueckrue CBOWCTBAa U HaxoxJeHue B mpupone. DotocuuTes.
XHUMHUYECKHE CBOMCTBA IITIOKO3bI: PEAKIIUHU C YYACTUEM CIIUPTOBBIX U AJIbJAECTHIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIIIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH OopraHu3Ma. J(ucaxapuapl: caxaposa, MaiabTo3a U
nakTo3a. BoccranaBnuBaromye 1 HEBOCCTaHABIMBAOIME qucaxapuabl. ['uaponus
nucaxapuoB. Haxoxnenue B npupoje u npuMenenue. Ilonrcaxapuapl: Kpaxmal,
NIMKOT€H M 1eiunojo3a. CTpoeHue MakpOMOJIEKYJ Kpaxmala, TIJIMKONeHa U
nesnono3sl.  dusnueckue CBOMCTBAa Kpaxmana W LEJUIFJIO3bl. XHMHUYECKUE
CBOICTBa Kpaxmalja: TMJpOJM3, KaueCTBEHHAs pPEaKLUMsl ¢ MOJOM. XHUMHUYECKHE
CBOMCTBA LIEJUIFOJIO3BI: THJPOJIN3, NOJydyeHue 3pupoB Lewnono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIETK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUMN:
PacTBOPUMOCTbD PA3JIMYHBIX CIUPTOB B BOJIE, B3AMMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CIIUPTA B AJBJIECTHJ HA PACKAIEHHOM MEIHOM IMPOBOJIOKE,
OKHUCJIEHUE STUJIOBOrO CHUPTA JAMXPOMATOM Kajusi (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), KaueCTBEHHbIE pPEaKIMW Ha alblIeruabl (C THUAPOKCHUIOM
muammuacepeOpa(l) u  tumpokcugom  menu(Il)), peaknus raunepwHa
ruapokcusiom Meau(Il), xumuyeckne cBOMCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJIEUCTBUE pacTBOpa TIIIOKO3bI ¢ runpokcugom meau(ll), Bzaumoneincraue
KpaxMaJjia ¢ MOJIOM, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
dbenonb, «KapooHoBbie KUCTOTHL. ClOXKHBIE ADUPBDY.

A3o0Tcoaep:Kale OpraHn4ecKue coeIuHeHus.

AMWHBI — OpraHUYECKUE MPOU3BOJHBIE amMMuaka. Kiaccudukaius aMiuHOB:
anudaTUyeckue M apoMaTHYECKHE; IEepPBUYHbIE, BTOPUYHBIE M TPETHUHBIE.
Crpoennie mMoJiekyn, oOuias Gopmysia, U30MEpHUsi, HOMEHKIATypa U (pU3NYECKHEe
CBOICTBa. XUMHUYECKOE CBOWMCTBA anu(PaTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
ANKWIMPOBAHHUE, B3aUMOJECHUCTBUE NEPBHUYHBIX AMHHOB C A30THUCTOM KHUCIIOTOW.
Conu anKuiaMMOHUSL.

AHWIMH — TIPEACTAaBUTENIb AMUHOB apomaTuyeckoro psnpa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNI aTOMOB B MoOJieKyJie aHuiInHA. OCOOEHHOCTH
XUMUYECKUX CBOWCTB aHWIMHA. KadecTBeHHbIE peakiuu Ha aHmwimH. CrocoObl
MOJIyYeHUSI M TpUMEHEeHHe anvdarnuecknx aMuHOB. [lomydeHue aHwnmmHA W3
HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u uzomepusi. OTAENbHBIE TPEACTABUTENHN O
AMUHOKHUCJIOT: TJIMUWH, anaHuH. @u3nyecKkue CBOWCTBA AMUHOKHCIOT.
XWMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEepHBIX  OpPTraHUYECKHUX
COCIMHECHHM, pEeaKIusl TMOJMKOHACHCAIINY, OOpa30BaHWE TMENTHIHONW CBS3U.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTHIOB.

benku kak mnpupoaHsle nonumepsl. llepBuuHasi, BTOpUYHAs M TPETUYHAA
CTpyKTypa OenkoB. XWMHWYECKHE CBOWCTBA OCIIKOB: THUAPOJIN3, JCHATYpaIus,
KaueCTBEHHBIC PEAKITNN Ha OCIIKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBpalllCHUMN:
pacTBopeHre O€nKOB B BOJIE, JE€HATypalus OEJIKOB NMpPU HArpeBaHHUM, LIBETHHIC
peakuuu Ha O€JIKM, pelIeHUuEe OKCIEPUMEHTAJbHBIX 3aJady [0 TeMaM
«A3zoTcoaepxanue OpraHUYECKUe COCIMHEHUSD) 51 «Pacno3HaBanue
OPTaHUYECKUX COCTUHEHUI.

BoicokoMoJIeKyJISIPHbIE COeINHEHMS.

OCHOBHBIE TOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUN, CPEIHSS MOJIEKYJISApHas



macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIUHEHUN —
MOJIUMEPU3AITUS U TOJUKOHICHCAIIHSL.

[Tonmumepubie Martepuansl. IlmactMaccel  (HOAMATUIIEH, MOJUIIPOIUIICH,
NOJIUBUHWIXJIOPHU, MOJIUCTUPOA, MOJIMMETHWIMETAKPUIAT, MOJUKApOOHATHI,
noJiMdTUIEHTEpePTaNar). Y Thin3aius u nepepadoTka miacTuka.

DnacTomepsl: HaATypaJlbHbBIN KayuyK, CUHTETUYECCKHE Kay4dyKHu
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIONOK, IIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumepnl CIEIUATBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
3JIEKTPONPOBOIALINE MOJTUMEPHI, OMOpa3IaraeMbie OJTUMEPHI).

OKCIIepUMEHTANBHBIE METOAbl H3Y4YeHHs BEIIECTB M MX MPEBpAILLECHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7au 1o Teme «Pacno3naBanue
IUTACTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxzaenue MojekyasspHOH (QOpMyJIbl OPraHUYECKOTO COETUHEHHS IO
MacCOBbIM  JIOJIIM  DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXJEHHUE
MOJIEKYJISIpHON  (pOpMYJIbI OpPraHMYECKOro COeAUHEHUs 1Mo Mmacce (00BéMy)
OPOAYKTOB CrOpaHMs, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKuu W/WIM HUCXOAHBIX BEIIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (POpMYJIbI
OpraHUYEeCKOTO BELIECTBA HA OCHOBE €ro XMMHUYECKHX CBOMCTB MJIM CIOCOOOB
MOJIyYeHUsI, ONpEe/eNieHue J0JM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYHOTO.

MexnpenMeTHbIE CBSI3H.

Peaymm3zanyss MeXIpeIMETHBIX CBA3EH NPHU U3YUYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS YEpe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX TIOHSATHM, Tak M TOHSATUN, MPUHATHIX B OTACJbHBIX IPEAMETax
€CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUS: SIBJICHHUE, HAYYHBIN (PAaKT, THIIOTE3a,
TEOpus, 3aKOH, aHAJIW3, CHUHTE3, Kiaccupukauusg, HaOIIOJICHHE, H3MEpEHHE,
HKCIIEPUMEHT, MOJIE€Ib, MOJIETTUPOBAHHUE.

®duzuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, MOJIeKyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIeCTBa, (PU3MUECKHE BETUYMHBI, €IUHUIBI HW3MEPEHUs, CKOPOCTb, SHEPTUs,
Macca.

buonorus: kierka, opraHu3M, OJKOCUCTeMa, Ouocdepa, MeTadoIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHHWE, OENKH, YIJIEBOABI, JXUPbI, HYKIECHHOBHIC KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mone3HbIe UCKOMIAEMbIE, TOTUTUBO.

TexHomorus: mNUIIEBBIE TPOAYKTHI, OCHOBBI PAalIOHAIBHOTO IUTAHUS,
MOIOIIHME CPENICTBA, MATEPUANTBI U3 UCKYCCTBEHHBIX M CHHTETHUECKUX BOJOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUi 35eMeHT. M3oTonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHHU U
noaypoBHHU. AToMHbIE opOuTanu. Knaccudukaims XuMHUECKUX 3JIEMEHTOB (S-, p-,
d-, f-smementsr). PacmpeneneHue 2JIEKTPOHOB IO AaTOMHBIM  OpPOUTAIISM.
DneKTpOHHBIC KOH(HUTYpAIIMK aTOMOB 3JIEMEHTOB TIEPBOTO—YETBEPTOTO TIEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTYpaIii MOHOB.
DJIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.. MenaeneeBa. Csi3p nepuoanveckoro 3akoHa u Ilepmoanueckoid CHUCTEMBI
XAMUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMU
NPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM M IepuoaaM. J3JHAYEHUE
nepuoauueckoro 3akona /[.1. Menaeneesa.

XuUMHUYECKasi CBS3b. BUIBl XMMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayunueckas. MexaHu3mbl 00pa30BaHUSI KOBAJICHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. JHEPIrus U JJIuHa CBsA3U. [10JIIpHOCTD, HAIPABIEHHOCTD U
HAChI[aEMOCTh KOBAJICHTHOW CBA3U. KpaTHbelie cBs3u. BonoponHas CBA3b.
MexMOJIEKYJISIPHBIE B3aUMOIEHCTBHS.

BaneHTHOCT, W BaJleHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUECKUM CTPOEHUEM (HA IPUMEPE COCAUHEHUMN
AJIIEMEHTOB BTOPOTO MEPHUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHNIX. COCTaB KOMIJIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUICKCHBIX COEIMHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMHH.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUNIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOWMCTBA BEIIECTB.

[lonatue o aucnepcHbix cucremax. MctunHbie pactBopsl. [Ipencrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MaccoBas J0JIs1 BEUIECTBA B PACTBOPE, MOJIIPHAsl KOHLEHTpauus. Hacelennsie u
HEHACBILIEHHBIE PACTBOPBI, PACTBOPUMOCTb. KpucTtamnoruaparst.



Knaccudukanus 1 HOMEHKIATypa HEOpPraHM4YEeCKUX BelIeCTB. TpuBUATbHBIC
HAa3BaHMS OTIEIBHBIX IPEACTABUTENIEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMU4YeCKHX peakluid B HEOPTraHMYECKON W OpraHuvecKon
XUMHUH. 3aKOH COXPAHEHMS MAcChl BEUIECTB; 3aKOH COXPAHEHUS W NPEBpaIICHUS
DHEPrUM MPU XUMUYECKUX peakuusax. TerioBble 3(h(PeKTsl XUMUUECKUX peaKLui.
TepMoXUMUYECKHUE YPABHEHUS.

CKOpOCTh XMMHUYECKOHN peaklnu, €€ 3aBUCUMOCTb OT Pa3lIUYHBIX (aKTOPOB.
['oMoreHnHsIe ¥ reTeporeHHsle peakuuu. Karanus u karanu3aTopsl.

OOpaTtumble U HEOOpaTUMBbIE peakluu. XuMudeckoe paBHoBecue. Koncranra
XUMHYECKOTO paBHOBeCUA. DakKTOpbI, BIMAIOIIME HA IOJIOKEHUE XMMHYECKOTO
pPaBHOBECHS: TEMIIEPATYpPA, AABJICHUE U KOHLEHTPALMHU BELIECTB, YYaCTBYIOIINX B
peakuuu. [Tpunnun Jle [lartense.

Onexkrponautnueckas auccouuanusa. CuiibHble U ciaOble  3JIEKTPOJIUTHI.
Crenenp nucconmanuu. Cpena BOIHBIX pacTBOPOB: KHUCJIOTHAs, HEWTpasbHas,
niesioyHas. Bomopoanseiii nokasarens (pH) pactBopa. I'maponu3s coneil. Peakunn
MOHHOTO OOMEHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE ~ peakuud.  CTeneHb  OKUCIIEHUS.
Oxucnurens M BOCCTAaHOBUTENb. IIpomeccel OKHCIEHUS M BOCCTAHOBJICHUS.
Bakneiiye OKHMCIUTENM W BOCCTAHOBUTENHM. MeTOX 3JIEKTpOHHOro OarnaHca.
DNEeKTpoJIn3 pacTBOPOB U PACILJIABOB BEILLECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YyYEHHsI BELIECTB M MUX IPEBPALLCHUN:
pa3loKEHUE TEPOKCHIAa BOJAOpPOAA B NPUCYTCTBHM KaTalIM3aTopa, MOJACIN
KPUCTAIUIMYECKUX PELIETOK, IPOBEACHNUE PEaKLMii HOHHOTO 0OMEHa, ONpeiesIeHUe
Cpenbl PacTBOPOB C IOMOINBIO MHAMKATOPOB, M3YYEHHUE BIMSAHUSA Pa3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHYECKOW pEaKIUU M TMOJIOKEHHE XHUMHUYECKOTO
pPaBHOBECHS.

Heopranuuyeckass xXuMus.

[Tomoxenne HemeraiuioB B llepuoguueckor cucreMe  XUMHYECKHUX
anemenToB J.M. MenneneeBa u 0COOEHHOCTU CTPOEHUSI UX aToMOB. Puznyeckue
CBOMCTBAa HEMETAJJIOB. AJTIOTPONUS HEMETAJUIOB (Ha MPUMEpPE KUCIOPOJa, CEPBI,
dbocdopa u yraepona).

Bonopon. Ilonydenue, ¢usnueckue U XUMHUYECKHE CBOMCTBA: PEAKLHU C
METallaMM M HEMETaJUlaMH, BOCCTAHOBMTEIIBHBIE CBOMCTBA. [ MIpuusl
TONIMBHBIE DIIEMEHTHI.

["anorensl. Haxoxxnenue B mpupone, CocoObl MONydeHUs, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA. 'aloreHoBOAOpOAbl. BaxkHelme KUCIOpOACOAEpKaLIe
COEIMHEHUS TajoreHoB. JIabopaTopHble U IPOMBIIIIEHHBIE CIIOCOOBI MOMYUYEHUS
rajioreHoB. [IppuMeHeHne rajjoreHoB U uX COCIMHEHMM.



Kucnopon, o3oH. JlabopaTopHble W MPOMBINIJICHHBIE CIIOCOOBI TOTYYCHHS
kuciopoaa. OuU3NUecKue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOoAa U
030Ha. OKCU/BI U TEPOKCUIBI.

Cepa. Haxoxzaenue B mOpUpoAe, CIOCOObI MOJYy4YEHHS, (PU3MUECKHE U
xummuyeckue cBoictBa. CepoBogopon, cyibduasl. Oxcua cepbi(IV), okcun
cepoi(VI). Cepnucrtass u cepHasi KUCJIOTHI MU uUX coir. OCOOEHHOCTH CBOWMCTB
CEepHOU KUCIIOTHL. [IpruMeHenue cepbl U €€ COeTMHEHNM.

A3zor. HaxoxneHue B Tmpupojie, CHocoObl MOdy4yeHus, (U3MYECKUue u
XUMUYECKUE CBOMCTBA. AMMHMAK, HUTpUAbl. OKCHIBI a30Ta. A30TUCTas U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHI. [IpumMenenue azora
U €r0 COeAMHEHUN. A30THBIE YIOOpEHHUS.

®ochop. Haxoxnenwe B mpupone, CocoObl MOMy4deHUs, (U3UYECKUE H
xumuueckue cBorictBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucinora u e€ conu. Ilpumenenue ¢ochopa u ero coenunenuii. docdopHbie
yA0OpeHwUsI.

Yrnepon, HaxoXIAeHHWE B TOpHUpPOAE. AJUIOTPOMHBIE MOIU(PHUKAINU.
dusnueckne W XUMHYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yriepoaoMm. Oxcup yrinepona(ll), oxcun yrnepona(IV), yrompHas kuciora u e
coJId. AKTHUBUPOBAHHBIA yToJb, ancopOuus. DymiepeHsl, rpadeH, yriepoaHble
HaHOTPYOKU. [IprMeHeHne MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YTJIEPOAOM, U €TO
COCIUHEHNN.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOJy4YeHHs, (PU3NUECKHE U
xumudeckue cBorctBa. Oxcup kpemMuusa(I1V), kpeMHueBas KHUCIOTa, CHJIMKATHI
[IpumeHeHue KpeMHUS U ero coeqnHeHui. CTeK0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tomoxenne MetamioB B [lepronyeckor CUCTEME XUMUYECKUX JJIEMEHTOB.
Oco0OeHHOCTH CTPOEHHSI 3JIEKTPOHHBIX 000704YeK aTOMOB MeTawioB. OOmue
¢dbusnueckue cBoicTBa MeTawioB. [IpuMeHeHHe MeTalioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUYECKUN psAl HampspDkeHud wmetauioB.  OOmme  crnocoObl
MOJTYYEHHUS METaJIJIOB: TUAPOMETAILTY Prusl, MAPOMETAILTYPrus,
anekTpometautyprus. [lonarue o koppo3un MeramioB. CrmocoObl 3amUThl OT
KOPPO3UHU.

O6mas xapakrepuctuka MmeTamioB [A-rpynmnsl [lepuonnueckoit cucTemsl
XUMUYECKUX OJJeMeHToB. Hartpwii w Kamuii: mnomydeHue, (U3NYECKUE U
XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COETUHEHUM.

O6mas xapakrepuctrka MmetawioB IIA-rpynmnel Ilepuoandeckoit cucTembl
XUMUYECKUX OJJIEMEHTOB. MarHuii M KajJblUUW: TOJy4YeHHe, (PU3NUYECKHEe U
XUMUYECKHE CBOMCTBA, IPUMEHEHUE NPOCTHIX BEUIECTB U HUX COCIUHEHUM.
XKécTtkocTb BOBI U CIOCOOBI €€ yCTPaHEHHUS.



ATIOMUHW: TTOTy4YeHue, Pu3ndecKkne U XMMUIECKNe CBOMCTBA, TPUMEHEHUE
IPOCTOTO BEIECTBA W €ro coenuHeHuil. AMQoTepHbIE CBOICTBa OKcHIA U
TUJPOKCUJIA ATFOMUHUS, TUAPOKCOKOMILJIEKCHI aTFOMUHUS.

OO6mass  xapakTepucTHKa MeTauioB Mo0ouHbIX mnoarpynn  (b-rpymnm)
[leprognyeckol CUCTEMbI XUMHYECKUX JIIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U ero coeguHeHuil. OKCcUabl u
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel U auxpomartsl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loydeHne u npuMEHEHHE Xpoma.

@u3znyeckue M XUMHUYECKHME CBOMCTBA MapraHua M €ro COCIMHEHUM.
Baxwueiime coenunenuss wmapranma(ll), wmapranuna(IV), wmapranma(VI) w
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTENIBHBIE CBOMCTBA.

duznyeckue U XMMHYECKHUE CBOMCTBA JKejie3a U ero coequHeHnil. OKCHIbI,
ruapokcubsl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUe Keje3a
U €ro CILIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MEU U €€ coequHeHuu. [lonyuenue u
NPUMEHEHUE MEAU U €€ COETUHEHUIA.

[Muuk: momyuyenue, (pu3mueckrue M XUMHUYECKUE CBOMCTBa. AMmdoTepHbIe
CBOWCTBA OKCHJIA M TUIPOKCH/IA [IUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeneHune
LMHKA U €r0 COCIUHECHUII.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBpalllCHUIN:
u3ydyeHrue oOpasloB HEMETAJUIOB, TOpeHue cepbl, docdopa, xkenesa, MarHus B
KHCJIOPOJE, M3Yy4YEHUE KOJUIeKUMU «MeTtaiuibl M CIUIaBbD), B3aUMOJICHCTBUE
HIEJIOYHBIX U IIET0OYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOXKHO HCITOJIb30BAHUE
BUJIEOMATEPHUATIOB), B3aUMOJICMCTBUE LIMHKA U Kejie3a C pacTBOpaMU KHUCIOT U
11EJI0YEH, KAYECTBEHHBIE PEAKIIMY HA HEOPraHWYECKUE aHUOHBI, KATHOH BOJIOPOJA
U KaTUOHBI METAJUIOB, B3aMMOJEHUCTBUE THUAPOKCUIOB alIOMUHHUS M IUHKA C
pacTBOpaMM KHUCJIOT M LIEIOYEH, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJa4 MO0 TEMaM
«T"anorens», «Cepa u €€ coequHeHUs», «A30T U (ochop U UX COCTUHEHUSY,
«Mertasipl TJIaBHBIX TOATPYIID», «MeTamuibl TOOOYHBIX MTOATPYIIID).

XuMHS U KU3Hb.

Ponb xuMuu B o0ecrieueHnn yCTOMYMBOTO pa3BUTH dyenoBeuecTBa. [lonstue
O HAy4yHbIX METOJAX I[IO3HAHUS M METOJNOJOTHH HAy4YHOrO HCCIEI0BAHUS.
HayuHble npuHOMNBI OpraHu3aluyd XUMUYECKOT0 TPOU3BOACTBA. [IpombllieHHbIE
CIocoObI MOTYYEHHUs] BaXKHEUIINX BEUIECTB (HA MpUMepe MPOU3BOJICTBA aMMHUAKa,
CEpPHOW KHUCJOThI, MeTaHoJa). [IpoMbIlIEHHBIE CIOCOOBI MOMYYEHUSI METAIIIOB U
CIJIABOB. XMMHUYECKOE 3arps3HCHHE OKPY KAIOLIEW Cpelbl U €ro MOCIEICTBUS.
Ponp xumuu B o6ecriedeHMM SHEPreTHIECKO 0€30MacHOCTH.

Xumus MW 3I0pOBbE UelioBeKka. JlekapcTBeHHble cpenactBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Posib XUMUU B Pa3BUTUU MEAUIUHBI.



XuMus TUILIYA: OCHOBHbIE KOMIIOHEHTHI, MUILIEBbIe J00aBKU. Poiib xuMuu B
obecrieueHny UIIEBOI 0€30MacHOCTH.

Kocmetnueckne u mapdromepHbie cpeacTBa. beitoBas xumusa. I[lpaBumna
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TOBCEAHEBHOM
KU3HU.

XuMuUsl B CTPOUTEIILCTBE: BAXKHEHIINE CTPOUTENbHBIE MaTepuaibl (LIEMEHT,
OeTOH).

XuUMHS B CEIbCKOM X03sicTBe. OpraHu4ecKkrue U MUHEPAJIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KEpaMHKa.
Marepuaisl aJist 351eKTpOHUKHA. HaHOTEXHOIOTHH.

Pacuérnble 3anaumn.

Pacuétbl: Macchl BemiecTBa UM 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOTO U3 YYAaCTBYIOUIMX B PEaKIMU BEUIECTB,
Macchl (00bEMaA, KOIMYECTBa BEUIECTBA) MPOAYKTOB PEAKUUU, €CIU OJHO W3
BEIIIECTB HMMEET MpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €ciM OJHO M3 BEIIECTB JaHO B BHJIE PacTBOpa C OMNpeeNEHHON
MAaCCOBOM JOJIEM PACTBOPEHHOTO BENIECTBA, MACCOBOM JOJM W MOJIAPHOU
KOHIICHTpAIlMM BEIIECTBA B PAcTBOpE, JOJIM BbIXOAA NPOAYKTa PEAKUUU OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpenMeTHbIE CBS3H.

Peamu3anuss  MeXNOpeaIMETHBIX  CBsI3ed NOpU  HM3yYEHHMH OOwWed u
HEOPraHUYEeCKOM XMMHM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
00IIIMX €CTEeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITUH, MPUHATHIX B OTIEIbHBIX
MpEAMETax €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHSTHUS: SIBICHNE, HAYYHBINA (DaKT, THUIOTE3a,
Teopwsl, 3aKOH, aHAJIW3, CUHTE3, KiIaccu(puKaIys, MepruoIndHOCTh, HAOII0IeHNE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

®usuka: Marepus, MHUKPOMHpP, MAKpPOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb,
BEIIECTBO, TEJO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, WJIACAIBHBIN Ta3,
bu3NYecKue BEIMYUHBI, €IMHAIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: kieTka, opraHusm, 3KocucTemMa, orocdepa, MeTaboIU3M, MAKpPO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MTOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TOJIC3HBIC MCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHonorus: XUMUYECKasi TPOMBILIJIEHHOCTb, METAJUIYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOXO3IUCTBEHHOE NMPOU3BOJICTBO, IMHUILEBAs MPOMBIIIJIEHHOCTb,
dbapmareBTHUECKAS MPOMBIILIEHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKHUX



npemuaparoB, IMPOU3BOACTBO KOHCTPYKHOHMOHHBIX  MATCPHUAJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTH, HAHOTCXHOJIOTHUH.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA YTJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBMM C CHCTEMHO-AEITENBHOCTHBIM IOAXOJOM B CTPYKTYypE
JMYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS NpEeAMETa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero oOpa3oBaHus BBIACIEHBI CJEAYIOIIME COCTaBISAIOIIME: OCO3HAHUE
00yJaronmMuCs POCCUHCKONW TpakIaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOIPEACICHUIO; HAUTMYUE MOTUBALIUU K
00y4EeHHUIO; TOTOBHOCTh M CIOCOOHOCTh OOY4YaIOMIMXCA PYKOBOJACTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBUJIaMUd W HOPMaMu [OBEJEHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH IIEJIU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUSA NpeaMeTa «XHUMUSD)  OTPa)KarT
c(hOpMUPOBAHHOCTh OMbBITa I[MO3HABATEILHOW U NPAKTUYECKON N1ESITEbHOCTH
oOyyJaroumxcs B Ipolecce peaisaiui o0pa3oBaTeIbHON NeITeTbHOCTH.

JIndyHOCTHBIE pE3yJIbTaThl OCBOCHUA NpeaMeTa «XHUMHUSD  OTPa)XKarT
c(hOpMHUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON NESITEIbHOCTH
oOyyaronmxcsi B Mpoliecce peanu3aluu o0pa3oBaTeIbHON NEATEbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaIaHCKOTr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00sI3aHHOCTEH,
YBAXXEHUS K 3aKOHY W PABOIOPSJIKY;

NPEACTABICHUS O COLUMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAEATEIBHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XAMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHHMMATh M TMPUHHUMATh MOTHUBBI, HaAMEPEHHs, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IMYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LIECHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTEYECTBEHHOW XMMHH;

YBaXEHUsI K MPOLECCY TBOpPYECTBA B OOJACTH TEOPUH W MPAKTUUYECKOTO
NPUJIOKEHUSI XUMHHM, OCO3HAaHHS TOTO, YTO JAHHBIE HAYKH €CTh PE3YJIbTaT
JUTMTENIHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OAKCIEPUMEHTAIBHBIX  ITOUCKOB,
MMOCTOSIHHOTO TPY/la YYEHBIX U MTPAKTHUKOB;



UHTEpeca M [O3HABaTEIbHBIX MOTHUBOB B IOJYYEHUU MU MOCIEAYIOLIEM
aHanm3e MHQOpPMAIMK O MEPEAOBbIX TOCTHXKEHUSX COBPEMEHHOW OTEHYEeCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CUTYallMH, CBSI3aHHBIE C XMMUYECKUMU SIBICHUSMU,
Y [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJIEHUE U TOCTYIKH CBOMX TOBAPHILEH C
MO3ULIMNA HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUIN
MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 30poBOro U 0Oe30macHoro ooOpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coONrofieHUsT TpaBWJI OE30MacCHOTO OOpalleHHus ¢ BEIIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HH, B TPYAOBOM AECATEIBLHOCTH;

NOHUMAaHUSl UEHHOCTHM TNPAaBWJI HMHIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYalUX, YTPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIO/ICH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeI0BATEIbCKON
NEeSATEIbHOCTH, OOIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYrux BHUAAX
NEeATENbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTUE B PEIICHUH NPAKTUYECKUX 3a]a4
COIMAJIbHOM HaIpaBJIE€HHOCTH (B paMKaxX CBOEro KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGeccCuil pa3IudyHoro poja, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS PEIMETHBIX 3HAHUM IO XUMUU;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPyAOBOU AEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpDY HWHAMBUAYAIbHOH TPAaEKTOPHUH
oOpazoBaHusi, Oyaymied npodeccuu W peanu3aldd COOCTBEHHBIX >XHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTEH 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTHYECKHU 1E€JIECOO0PA3HOT0 OTHOLIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHUS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKUX NPOoOJIEeM, BIUSHUS
PKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE PUPOJIHON U COLIMAIBHON CPEJIbI;



OCO3HAaHHS HEOOXOJAMMOCTH WCIHOJB30BAaHUS JIOCTIDKEHUN XUMHH IS
peneHns BONpOoCOB PallMOHAIIBHOTO PUPOAOIOJIb30BAHNS;

AKTUBHOTO HENPUATUS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYNKaAOUIEH
NPUPOIAHON cpelie, YMEHHSI NPOTHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJU4usl pa3BUTOr0 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OmnbITa NEeATENBHOCTH HKOJIOTMYECKOM HaIlpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B IO3HABATEJIbHOW, KOMMYHUKATHBHON M COLMAIBHOU
NpPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CHeUUPUKU XUMHUM KaK HayKd, OCO3HaHUs €€ pOoJihd B
(GbopMUPOBaHNUN PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOTO
IPEACTaBICHUs 00 OKpY>KAarOUIEM MHUpE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKA, B
NO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUU MpoOiieM COXpaHEHUs
IIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAUMMOCTM XHUMHUHM JUJII  COBPEMEHHOM
HUMBWIM3ALMU: B €€ TyMaHUCTHUYECKON HAMNpPaBICHHOCTH W BAXHOW pOJH B
CO3JJaHUU HOBOW 0a3bl MaTEPHAILHONW KyJNbTYPhl, B PEMICHUH TI00aTbHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, SHEPIETHUUECKOU,
MUIIEBON M 3KOJIOTMYECKO 0€30MacHOCTH, B Pa3BUTUM MEIULIMHbBI, 00ECIIeYeHUN
YCJIOBUM YCHENIHOTO TPY/Aa U HKOJIOTHYECKH KOMMDOPTHON MKU3HHU KaKIIOTO YJIeHa
00I111eCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMAaHUs CYIIHOCTM METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJiy4aemble 3HAHMS JIJIsl aHAIM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAaHHBIC 3aKIIOUEHHUS Ha
OCHOBE HAy4YHBIX (DAKTOB U MMEIOMUXCS J@HHBIX C I[EIbI0 TOJyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust npo0JieM B pealibHbIX KU3HEHHBIX CUTYaLIHSIX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKON NESITENBHOCTH;

TOTOBHOCTU M  CHOCOOHOCTM K  HENPEPhIBHOMY  OOpa3OBaHUI0 H
caM0OOpa30BaHUI0, K AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW MO XHUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTAMH;

MHTEpeca K 0OCOOCHHOCTAM TpyJAa B paznuyHbIX chepax npodeccruoHaabHOM
NEeATEIbHOCTH.



METAINIPEIMETHBIE PE3YJIBTATbHI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUSI TPOrPaMMbl IO XMMHHM Ha YPOBHE
cpenHero oomiero oopa3oBaHus BKIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOydaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAyYHBIC TOHSATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAYYHOM KapTHHBl MHUpPAa U CHEeNU(PHUKYy METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIUs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbId (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, HCCle0BaHNe, HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT U IpYTHUE);

YHUBEpCAJIbHbIE YyUeOHbIE NIEUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIre dopmMupoBanue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAIBHON KOMIETEHIIUN 00y4atouXcs;
CIOCOOHOCTh o0yyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHHBEPCAIbHBIE y4eOHBIE
JICVCTBHS B MMO3HABATEIBHOW U COMAIBHON ITPAKTHUKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYyJISTUBHBIMU
NEUCTBUSIMU.

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

1) 0a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITETbHO  (OPMYJIMPOBAaTh W aAKTyalIH3UpoBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LeNU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABJICHHBIMU LICJISIMU;

MCIOJIb30BaTh IMPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapAaKTEPHbIE MPU3HAKU MOHSITUN M YCTaHABIMBATH UX B3aUMOCBS3b,
WCITOJIb30BATh COOTBETCTBYIONINE TIOHITHS JJIsl OOBSICHEHUST OTACIBHBIX (PAKTOB U
SIBJICHUH;

BBHIOMpATh OCHOBAHUS M KPUTEPUU MJIs KJIacCU(PUKAIIMU BEIIECTB W
XUMHYECKUX PEaKIIU;

YCTaHABJIMBATh MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXKAY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUThH JIOTMYECKHUE PACCYXJCHUS (MHAYKTUBHbBIC, JEIyKTHUBHBIC, IO
aHAJIOTUM), BBISABJIATHL 3aKOHOMEPHOCTH W TPOTHUBOPEYHMS B paccMaTpUBAEMbIX
SIBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH B MPOIECCE MO3HAHUSL UCIOJIb3YEMbIE B XUMUU CHUMBOJIUYECKHE
(3HAKOBBIE) MOJIEINIH, MPEOOPA30BHIBATH MOJEIbHBIC MPEICTABICHUS — XUMHUYECKUN
3HaK (CHUMBOJ) DJJIEMEHTa, XHUMH4YecKass ¢opmylia, ypaBHEHHE XHMHUYECKOU



peaknuu — TPU PENICHUU YUYEOHBIX IMO3HABATENBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HA3BaHHBIC MOJCIIbHBIC TIPE/ICTABIICHUS ISl BHISBIICHUS XapaKTEPHBIX
MIPU3HAKOB M3y4aeMbIX BEIICCTB M XUMUUYECKHUX PEAKITUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKUE AeCTBUA:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHUYECKHUX
pEeaKuunii;

dbopMyIUPOBATH MENN U 33191 UCCIICIOBAHMS, UCTIOIb30BaTh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OpPMYJIMpPOBaHHBIE BOIMPOCHl B KAayeCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJi1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMbBIX CYKJICHUN;

BIAJICTh HAaBBIKAMH CAMOCTOSITEIPHOTO IIJITAHUPOBAHHWS W TIPOBEICHUS
YYCHHYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOAATh 32 XOJIOM
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (HopMyJIHpoBaTh
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JTOCTOBEPHOCTU PE3YJIHTATOB UCCIIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIEeNOBAaTENIbCKOW U MPOEKTHOU
NEATEILHOCTH, TPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIHHOMY
MOMCKY METOJIOB pEHIeHUS] MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pPa3Iu4yHbIX
METO/I0B IMO3HAHMUSI.

3) padora ¢ nnpopmanmeii:

OPUCHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX HWHOOpMarmu (HAy4IHO-
NomyJisipHas JUTEparypa XUMHUYECKOTO COJEp>KaHUs, CIpPaBOYHBbIE MOCOOUS,
pecypebl HTEpHETa), aHanuM3upoBaTh UH(POPMALMIO PA3IUYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTH;

GbopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
oTOope wuHbOpMALIUKM, HEOOXOAWMOW ISl BBIMOJHEHHS Y4YEOHBIX 3ajad
onpeneaEHHOro TUIA,

npUOOpETaTh OMBIT KCIOJIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA U PA3TUIHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BbIOMpaTh  ONTUMAIbHYIO  (OpMYy  TNPEACTABICHHS
uHpopmaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTUE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uH(MOpMAIMel: MPUMEHATh MEXIpeaMeTHbie ((u3udeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (POpMYIIbl, aOOpeBUATYPHI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHC CPEACTBA HATTIAJHOCTH.

KoMMyHMKATHBHBbIE YHMBeEPCAJbHbIE Y4eOHbIe NeiCTBUS:



3aJ1aBaTh BOMPOCHI 0 CYIIECTBY 00CYX/1aeMOM TeMbI B X0/1€ JUAJIOTa U/WIH
JUCKYCCHHU, BBICKA3bIBaTh UJIeU, (POPMYIUPOBATH CBOM MPEAJIOKEHUS
OTHOCHTEJILHO BBIITOJIHEHUS IPEIIOKEHHON 3a/1a4;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATCIBHOW JCSITCIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKONW PaOOTHI MO UCCIEIOBAHUIO CBOMCTB
U3Y4aeMBbIX BEIICCTB, peaan3allid y4eOHOTO MPOeKTa, U (POPMYIMPOBATH BHIBOJIBI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TO3UIUH B
X0J1€ 00CYXJICHUSI 1 0OMEHA MHEHUSIMH.

PerynasiTuBHbIE YHMBepcaJbHble y4eOHbIe 1eCTBUS:

CaMOCTOSITENIbHO IUTAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JeSTENIbHOCTD, OmpeAensas e€ Iend M 3aJayd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeljiaraeMblii  aJrOpUTM JEHCTBUH TpU
BBIMIOJIHEHUHM YYeOHBIX U HCCIENOBAaTEeIbCKUX 3ajad, BBHIOMpaTh Hambosee
3¢ (GEeKTUBHBI CHOCOO HMX pElIeHHs € Y4ETOM TMOJNyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYLLUECTBJIATh CAMOKOHTPOJIb JEATEIbHOCTH Ha OCHOBE CaMoOaHalu3a MU
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yJbTaThl OCBOCHUS MPOTrpaMMBbl IO XMMUU HA YTyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOIIero oOpa3oBaHUs BKIIOYAIOT ClelUpUYEcKre
I y4eOHOTOo mpeaMeTa « XUMHUsD) HaydHbIe 3HAHUSA, YMEHUS U CIIOCOOBI AeHCTBUMN
[0 OCBOEHHUIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUIbI IEATEILHOCTH
M0 TOJYYEHHIO HOBOTO 3HAHUS M MPUMEHEHHUIO 3HAHWW B PA3IUYHBIX YUEOHBIX
CUTYyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTyallUsIX, CBI3AHHBIX C XUMuUe. B
nporpaMmMe IO XHMHHM THPEIMETHBIE PE3yJbTaThl MPEACTABICHBl IO TOJaM
U3YYEHHUS.

10 KJTACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJCTABICHUI: O MECT€ U 3HAYEHUU OPraHu4ecKou
XMMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ PO B OOECIEUEHUH YCTOWYMBOIO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHUECKOM, SJHEPTeTUYECKON U



MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MAaTEPHUAJIOB,
HOBBIX HMCTOYHHUKOB SHEPTHUH, B obecrieyeHun paIMoOHAIILHOTO
MPUPOOTNIOIL30BaHNsI, B (OPMHUPOBAHWM MHUPOBO33PECHUS M OOMIEH KYJIBTYpPbI
YyelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOAHON CPEJIE;

BIAJCHUE  CHCTEMOW  XUMHUYECKMX  3HAHWW, KOTOpas  BKIIFOYACT:
OCHOBOIIOJIATAIOIINE TIOHSITHS — XUMUYECKUN 3JIEMEHT, aTOM, PO U AJICKTPOHHAS
obojouka aroma, s-, p-, d-aToMHbIe OpOWTaNM, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSI aToma, TUOpuAM3alMsg AaTOMHBIX OpOuTaneil, HOH, MOJIeKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETICHb OKUCIICHUS, XUMHYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIICPOIHBIA CKEIET, (yHKIIMOHAThHAS
TpyIa, paadkal, CTPYKTypHbie (opmynbl (pa3BEPHYTHIE, COKpaIIEHHBIE,
CKEJIETHBIE), HM30MEpHsl CTPYKTYpHas M MPOCTPAHCTBEHHAs (reoMeTpuyeckKas,
ONTHYECKasi), HM30MEPbl, TOMOJOTUYECKUM psJl, TOMOJIOTH, YTIEBOJAOPO/BI,
KHCIIOPOJ- M a30TCOJEPIKAIINE OPTaHUYECKUE COSIUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJISIPHBIC COCIWHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuii 3akoH J[. WM. MeHneneeBa, Teopusi CTPOECHHSI OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TpEeBpalIeHUs] DBHEPrUM TP XUMUYECKUX pEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUSA, JICKAIIHE B OCHOBE
MOHUMAHUS TPUIMHHOCTA U CUCTEMHOCTH XMMHUUYECKHUX SBIICHUM; MPEACTABICHUS
0 MEXaHU3MaX XHMHUYECKHX pPEaKIUH, TePMOJAMHAMUYECKUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKaHUsl, O B3aUMHOM BJIMSIHUM aTOMOB M I'PYIII aTOMOB
B MOJIeKyJiax (MHAYKTUBHBIM U Me30MepHbIN 3 dexTol, opueHtanTsl | u I pona);
(baKTOJIOTHYECKHE CBENCHHMS O CBOWMCTBAX, COCTaBe, MOJYYCHHH W OE30TacHOM
WCIIOJIb30BAHUN BAXKHEWIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOUN
NEATEIbHOCTH  YelOBEeKa, OOUMX  HAay4YHbIX  NPHUHIMIAX  XUMHUYECKOIO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOJIA, NTepepabOTKU HePTH);

c(hOpMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHBIC NMPU3HAKW TOHSITHH,
yCTaHABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONIUE TIOHSTHS MPHU
OTIICAaHUM COCTaBa, CTPOCHHS M CBOMCTB OPTAaHMYECKUX COSAMHEHUN;

c(hOpMUPOBAHHOCTb YMEHUM:

UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY NIl COCTaBJICHUS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (DOPMYJT OpraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUS XUMHUYECKUX PEAKIIMA U PACKPHIBATH UX CYIIHOCTD:
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUUA  TMOCPEIICTBOM  COCTaBJICHUS
AJIIEKTPOHHOIO OajlaHca JTUX peaklHil, peakuuii HOHHOTO OOMEHa MyTEM
COCTABJICHHS MX MTOJTHBIX M COKPAIEHHBIX HOHHBIX YPABHCHHI;



W3rOTaBIMBATh MOJIENIM MOJIEKYJI OPTaHUYECKUX BEUIECTB AJI WIUTFOCTPALIMH
UX XMUMHYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPHUHAJJIC)KHOCTh M3YyUYEHHBIX
OpPraHMYECKUX BEIIECTB II0 HMX COCTaBy U CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynmne COeAUMHEHWH, JaBaTh KM Ha3BaHUA IO CUCTEMaTHYECKOM
HomeHknartype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS JI OTACIbHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THJIEH, alleTWIIEH, TOJIYOJ], TJINLEPHUH,
TWJICHIJIMKONb, (eHoN, (QopManbIerujl, aueTaibleru, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MaJbMUTHHOBAsI KUCIOTHI,
IJIMLWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWII, U30IPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUe);

cOpPMUPOBAHHOCTh YMEHHUSI ONPEACNATh BUJ XUMHYECKOM CBSI3U B
OpraHUYEeCKUX COEJIUHEHMSIX (KOBAJICHTHAas M WOHHAs CBS3b, G- U T-CBA3b,
BOJIOPOJIHASI CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPUH CTPOCHUS
oprannyeckux BemectB A. M. bByTiepoBa aiis 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh ~ YMEHUH  XapakTepu30BaThb  COCTaB, CTPOECHUE,
bu3nueckue M XUMUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENEH pPa3THMUHbIX
KJIACCOB OPraHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKHUX YIJIEBOJAOPOJOB, CHOUPTOB, aJbIETHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHEHUN U
aMUHOB, AMHHOKHUCIOT, O€NKOB, YyrieBOAOB (MOHO-, AM- W TOJIMCAXapHIOB),
WUIKOCTPUPOBATh ~ TE€HETUYECKYKD  CBS3b  MEXAY HUMH  ypPaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLHM C HCIOJb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh yMEHUSI MOATBEPKJIATh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KpPaTHOCTH M THUIIA KOBAJIEHTHOM CBSI3U (G- U M-CBSA3M), B3AUMHOI'O BIMSHHS ATOMOB
Y TPy aTOMOB B MOJIEKYJIAX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ceIpbsi  (HeDTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI €ro TmepepaboTKu U
MpaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpMUPOBAHHOCTh BIIAJIEHUSI CUCTEMOW 3HAHUNW O €CTECTBEHHO-HAYYHBIX
METOJaX MO3HAHHs — HAONIOIEHUH, U3MEPEHUHN, MOJICTUPOBAHUH, IKCIIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH YMEHHUS IPUMEHSTh OCHOBHBIE onepauuu
MBICIIUTETILHON JESTeIbHOCTH — aHalu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMAaTHU3AIINIO, BBIABICHUE MPUUMHHO-CIECJACTBEHHBIX CBA3EH — JJIsI U3yUYEHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUI: BBHISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0osee OCO3HAaHHOTO NOHUMAaHUSl CYIIHOCTH MATEpUAJIbHOTO E€IMHCTBA MHPA,
WCIIOJIb30BAaTh CUCTEMHBIE 3HAHUS IO OPTaHWYECKON XUMUHU JUisl OOBSICHEHHS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(OpMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUETHl MO XUMHUYECKUM
dbopMynam U ypaBHEHHUSIM XMMHUYECKUX PEAKIMI C MUCIOJIb30BaHUEM (DU3MUECKUX
BEMYMH (Macca, OO0BbEM Tra3oB, KOJMYECTBO BEUIECTBA), XapaKTEPU3YIOIIHUX
BEILIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHl MO HAXOXKJICHHID XUMHUYECKOU
dbopMyIIBI BEIIECTBA MO HW3BECTHBIM MAaCCOBBIM JIOJSM XUMHUYECKHUX 3JIEMEHTOB,
IPOYyKTaM CrOpaHusl, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: POTrHO3UPOBATH, AHAJTU3UPOBATH U OLIEHUBATh
C TIO3WIMKA  DKOJOTUYECKONM  OE30MacHOCTH  TOCIEACTBUS  OBITOBOM U
MIPOU3BOJCTBEHHOW JIEATETLHOCTH YEJIOBEKa, CBA3aHHOM ¢ TmepepadoTKoM
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUSL TPAMOTHBIX PEIICHUN
npo0sIeM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTH
XUMHUYECKUN JKCIEPUMEHT (MOJYyUYEHHE W U3YUEHHE CBOWCTB OPraHMYECKHUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIJIEBOJOPOJOB PA3JIMUYHBIX KJIACCOB U
KHCJIOPOACOICPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3alad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOACHUEM MPaBHII
0e30macHOro OOpallleHHs ¢ BeIIeCTBAaMHU M JIA0OpATOPHBIM 00OpPY/IOBAaHHEM,
dbopMyMpOBaTh TIEh HWCCJICAOBAHMS, NPEACTABIATH B pasIuyHON Gdopme
pE3YJbTAThl SKCHEPUMEHTA, AHATM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJII0/IaTh MpaBWIIa HKOJIOTHYECKH 11eJ1eCO00pPa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B IIEJSIX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarollen
IIPUPOTHOM CPEIbl U TOCTUKEHHUS €€ YCTOUYNBOIO PA3BUTHSA;

OCO3HaBaTh OIACHOCTh TOKCHUYECKOIO JCHCTBHSI HA >KUBBIE OPraHU3MBI
ONPENEIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbIci nokazarens [1JIK;

aHAIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHHUS] OPTaHMYECKUX BEIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUI: OCYIIECTBIISTH I1IEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(GOpMALIMK B Pa3IUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBoi nngopmanuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUUYECKYI0 MH(pOpMaIuio, rnepepadarbiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOHN YueOHOU 3a/1auei.



11 KJIACC

[IpenmeTHbie pe3ynbTaThl OCBOCHHUA Kypca «OOIIas W HeopraHuyeckas
XUMUSD OTPaXaroT:

c(OpPMUPOBAHHOCTh IPEACTABICHUM: O MaTEpPUAIBHOM €AMHCTBE MUDA,
3aKOHOMEPHOCTSIX M I103HABAEMOCTH SIBJIEHMM NPUPOJBI, O MECT€ M 3HAUEHUU
XUMHH B CHCTEME €CTECTBEHHBIX HAayK M €€ pPOJU B OOECHEUEHUHU YCTONUMBOTO
pa3BUTHS, B PEIICHUH MPOOJIEM DKOJOTUYECKOW, SHEPreTHUYECKOW W IHIINECBOU
0€30M1acHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX
UCTOYHUKOB SHEPruH, B OOECHEUEHUHU PallMOHAIBHOI'O MPUPOJOINONIb30BaHMS, B
(OpMHUPOBAaHMM MHUPOBO33PEHUS U OOLIEH KyJbTypbl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0pPOBBIO U TMPUPOIHON
cpene;

BJIAQJICHUE  CHCTEMOM  XMMMYECKMX  3HaHMM, KOTOpas  BKJIIOYAeT:
OCHOBOIOJIAralolMe TIOHATUS — XHUMHUYECKUH DJJEMEHT, aToM, SJIpo aToMa,
U30TOIIbI, 3JIEKTPOHHAs1 000JI0UKa aToMa, S-, p-, d-aTOMHbBIE OpOUTAN, OCHOBHOE U
BO30Y>KAEHHOE COCTOSIHUSI aToMa, TMOpuau3alusi aTOMHBIX OpOuTasied, HOH,
MOJIEKyJa, BaJC€HTHOCTb, 3JEKTPOOTPUIATENIBHOCTb, CTENEHb OKHUCIEHUS,
XMMHMUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAs, MeETaJIM4yecKas, BOJOPOAHAs),
KpUCTAJUIMYECKass pelerka, XWMHUYECKash peakuus, pacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJUTHI, DIEKTPOJIUTHUECKAs AUCCOLMAINS, CTENeHb UCCOLMALINH,
BOJIOPOJHBIA TIOKa3aTellb, OKHUCIUTENb, BOCCTAaHOBUTENb, TEIJIOBOU 3(deKT
XMMHUYECKOHN peakiuu, CKOPOCTh XUMUYECKON peakliii, XUMUYECKOE PaBHOBECHE;
TEOPUU M 3aKOHBI (TEOPHS DJIEKTPOJUTHUECKON AMCCOLMALMM, NEPUOAUYECKUN
3akoH JI.M1. MeHnzeneeBa, 3aKOH COXpaHEHUsI MacChl BEILIECTB, 3aKOH COXPAHEHUS U
IPEBpALICHHUS] YHEPTUHN MPH XUMHUYECKUX PEaKIUsAX, 3aKOH MOCTOSHCTBAa COCTaBa
BEIIECTB, 3aKOH JEHCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CHUMBOJUYECKUI S3bIK
XMMHH, MHPOBO33PDEHUECKHUE 3HAHMs, JIeKAIME B OCHOBE IOHUMAaHUSA
OPUYMHHOCTU M CUCTEMHOCTHM  XMMHYECKHMX  SIBJICHUH;  COBPEMEHHbIE
NPEJCTaBICHUS O CTPOCHHMU BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJISIPHOM U
HAJMOJICKYJIIPHOM  YPOBHSX; TMPEACTABICHUS O MEXaHHW3MaX XUMHYECKHX
peakiuii, TEPMOJMHAMUYECKMX W KHHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
IPOTEKaHUs, 0 XMMHYECKOM PaBHOBECHM, PAaCTBOPAaX U JUCHEPCHBIX CHCTEMAX;
(aKkTOJIOTUYECKUE CBEACHMS O CBOMICTBAaX, COCTaBe, NOJYyUYEHUU U OE30M1aCHOM
UCIOJIb30BaHUU BXKHEHIINX HEOPraHMYECKHX BEIIECTB B OBITY M MPAKTHUECKON
NESATEIbHOCTH ~ YeNoOBeKa, OOIIMX  HAay4YHbIX  NIPUHLUIAX  XUMHYECKOTO
IIPOM3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUH: BBIIBIISITh XapaKTEPHbIE MPU3HAKU IMOHITHM,
YCTaHABJIMBATh UX B3aHMOCBS3b, UCIOJB30BATh COOTBETCTBYIOIINE IOHATUS IPHU
OMMCAaHWN HEOPTAHUYECKUX BEIECTB M UX MPEBPAIICHUI;



c(hOpMUPOBAHHOCTh YMEHHSI HMCIOJB30BaTh XWMHUYECKYIO) CHMBOJIUKY IS
coctaBieHus: (HOPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEaAKIUH,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHasibHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONIPEIEISATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COEJUHEHMSIX, BUJ XUMHUYECKON CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/VIMuecKas, BOJIOPOJIHAS), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3U W THUNA KPUCTALIMYECKON pemeéTku, OOMEHHBIH U
JIOHOPHO-AKIIENTOPHBIN MEXaHU3MbI 00pa30BaHMUsI KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh ~ yMEHUH:  KJIAacCU(PHUIIMPOBATH:  HEOPTAHHUYECKHE
BEIECTBA 10 UX COCTaBY, XUMHUYECKHE PEAKIIUU 110 PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupymollyux BEIIEeCTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHUCIICHHUSI JJIEMEHTOB, OOpaTMMOCTH, YYAaCTHIO KaTajau3aropa |
JIPYTHE); CAMOCTOSITEIIBHO BBIOMPATh OCHOBAHMS U KPUTEPUH I Kilaccuukanum
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(hOpMUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICIH MEPUOIMYECKOT0 3aKoHa [I.
W. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIONIYI0, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHHUMN: XapaKTEepPU30BaTh »JJICKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX DJIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOJIOB
[Tepuoauueckon CHUCTEMBI J.. Menpeneena, UCTIOJIB3YS HOHSITUSA
«OHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIyPOBHW», «S-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30OYXAEHHOE HHEPTETUYECKUE COCTOSIHHSI aToOMay;
OOBSACHITh 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB W HX
COeIMHEHUNW 10 mnepuomam u rpynmnaMm Ilepuogumueckou cucremsr [, .
MeHnpneneeBa, Bal€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
WX JIEKTPOHHBIX 000JI0YEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapakTEepU30BaTh (OMUCHIBATH)  OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IMOATBEPKIAThH
CYIIECTBOBAHUE TEHETUYECKOW CBS3M MEXKIYy HEOPraHMYECKMMH BELIECTBAMHU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTH: OKHCIIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JIEKTPOHHOrO OanaHca
ITUX PEAKUUH; peakluil MOHHOTO OOMEHa MyTEM COCTaBIIEHUS UX TMOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  yPaBHEHWH;  pEaKUMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOO0Opa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );



c(hOPMHUPOBAHHOCTh YMEHHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPTeTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHUMHUYECKOM pEeaKUUh B 3aBUCUMOCTH OT Pa3IUYHBIX
(baKkTOpOB, a TAK)KE XapaKTep CMEIICHUS XUMUUECKOTO PABHOBECHS MO BIUSHHUEM
BHeIIHUX Bo3aercTBull (mpuniui Jle [larensbe);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEaAKIUH,
JeXKale B OCHOBE MPOMBIIUIEHHOTO TMOJIYYEHUS CEPHOM KHCIOThI, aMMHaka,
o0I1IMe Hay4dHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; II€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIINIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOIIEHHUS PUCK-TI0JIb34;

c(hOPMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHMM O METOJAaX HAYIHOTO
MO3HAHUS SIBJICHUN TpUPOABl — HAOMIOICHUE, W3MEPEHHE, MOJEINPOBAHUE,
AKCTIIEPUMEHT (peabHbIN U MBICICHHBIN ), UCTIOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS TPUMEHSTh 3TU 3HAHUA MIPU YKCIEPUMEHTATIBHOM MCCIIEI0BAHUM BEIIECTB
U s OOBSICHEHWS XHWMHYECKUX SIBIICHWW, HMMEIONUX MECTO B MPHUPOJIE,
MPAKTUYECKOMN JAEATEIbHOCTH YEJI0BEKA U B TIOBCETHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh YMEHHS BBISBIIATh B3aUMOCBSI3h XUMUUYECKUX 3HAHUU C
MOHSTUAMHU U TIPEJICTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIs
00Jiee 0CO3HAHHOTO TOHUMAaHMS MaTEPUAILHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUS TPOBOAUTH PACUYETHI: C HCIOJIB30BAHHEM
MOHSATUM «MacCoBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJSIPHAS KOHIICHTPAIUS»;
Macchl BellecTBa WM 00bEMa raza mo M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOUIUX B PEAKIIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peaKuMu; 3HAYEHUsI BOJOPOJHOIO IMOKAa3aTeNisl PacTBOPOB KUCIOT M WIEIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bE€Ma, KOJUYECTBA BEIECTBA)
MPOAYKTa PEAKIMUH, €CIM OJHO U3 MCXOJIHBIX BELIECTB JIaHO B BHJIE pacTBOpa C
OTIPEICIEHHOM MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA WJIM JAHO B M30BITKE
(uMeeT mMpUMECH); JOJM BBIXOJA NPOJIYKTa PEaKIMH; OOBEMHBIX OTHOIICHHI
rasos;

c(hOpMHUPOBAHHOCTh YMEHUH: CAMOCTOSITEIbHO TIJIAHUPOBATh W TPOBOJIWTH
XUMHYECKUHA  JKCIEpUMEHT  (MpOBEACHHE  peakluuidl  HMOHHOTO  OOMEeHa,
MOJATBEPKICHNE KAYECTBEHHOTO COCTABa HEOPTaHMYECKUX BEIIECTB, OMPEACICHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOIIBIO HWHIUKATOPOB, HM3YUYEHHUE BIIUSHUA
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XHWMHYECKOW PpEaKIMH, PEIICHUE
AKCHEPUMEHTANbHBIX 3afa4 1o TemaM «Mertawey u  «Hemeramis») ¢
coOJIroZieHneM MpaBuil 0€30MacHOro oOpaleHus ¢ BellecTBaMU U J1abopaTOPHBIM
obopynoBanueMm, (GOpPMYyJIHMpPOBaTh 1€JIb  HMCCJIEAOBAHUS, NPEACTaBISATh B
paznuuHoOi dopme pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUH: COOIIIOIATh MPaBUJIa TTOJIH30BAHUS XUMUYECKOM
nocysol u jabopatopHbIM 00OpyJOBaHUEM, OOpaIIeHUs] C BEIIECTBAMH B
COOTBETCTBHUH C WHCTPYKIIUSMHU TIO BBITTOJIHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKH LIEIECOO0Pa3HOro TOBEACHUS B OBITY U TPYIOBOH
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOETO 3I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpenbl W JOCTHXKEHUS €€ YCTOMYHMBOTO pa3BUTUA, OCO3HABAaTh OMACHOCTH
TOKCHUYECKOI'0 JICUCTBUSI HA UBbIE OPTaHU3Mbl OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, NOHUMas cMblIci nokazarens [1/IK;

c(hOpMUPOBAHHOCTh YMEHUW: OCYUIECTBIIATH LIEJICHANPABICHHBIA TMOUCK
XUMUYECKON MH(GOPMALIMK B Pa3IUYHBIX UCTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEepaTypa, CpeacTBa MaccoBoil nHGopMmaluu, HTepHeT U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(]OpMaIuio, mepepadbarpiBaTh €€ U UCIOJIH30BAThH
B COOTBETCTBHUU C MOCTABJIEHHON yueOHOM 3a1aue.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabsnbie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKONH XUMUH
[Ipenmer oprannuyeckoit xumuu. Teopus
1.1 CTp OHGHI/ISI 0p FaHUYECKUX COE I/IHGHI/II§ A M 8 bubmmorexa LOK
’ P p A S https://m.eds00.ru/d69df650
Bbytneposa
Hroro no pazgeny 8
Pa3znen 2. YrieBoaopoanbl
21 IIpenenbuble yriaeBoAOpOAbI — aJIKaHBI, 5 bu6nuorexa IIOK
' IIUKJIOAJIKAHBI https://m.edsoo.ru/d69df650
)9 HenpenenbHbie yriaeBoa0pOIbl: aJKEeHBI, 14 1 bu6muoreka [JOK
) aJIKaJMeHbl, aJTKUHBI https://m.edsoo.ru/d69df650
but6mmoreka [IOK
23 A 8
POMATHHCCKHE YIICBOAOPOABI (APCHEI) https://m.eds00.ru/d69d{650
54 [IpupoiHbIE HICTOYHUKH YIJIEBOJOPOJOB U X 4 bubnmoreka [JOK
’ nepepaboTka https://m.eds00.ru/d69df650
bub6nunoreka [IOK
2.5 r 4 1
AIOTCHIPOMSBOMHBIC YIIICBONOPONOB https://m.edso00.ru/d69d{650
Hroro no pazneny 35
Paznen 3. Kucinopoacoaepxaiiue oprannyeckue coeIuHeHust
b K
3.1 Crouptel. Genon 11 1 nommorexa [10

https://m.edso0.ru/d69df650




KapOoHupHBIE COSTUHEHMS: alTbICTUIBI U

bubnunoreka [IOK

3.2 keToHbl. KapOoHoBbIe KHcI0THL. ClI0KHBIS 21 hitps://m.edsoo.ru/d69d650
a¢upsl. Kupbt
bubnunoreka [IOK
33 Y TIeBOE! ? https://m.edsoo.ru/d69d{650
Hroro no pazneny 41
Pa3znen 4. A3oTcoaepxaiue opraHuyecKue coe{uHeHust
bub6nunoreka [IOK
4.1 AMUHBL. AMUHOKHCIOTHEI. beikn 12 hitps://m.edsoo.ru/d69d6350
Hroro no pasaeny 12
Pa3znen S. BbicokoMoJIeKYJ/JISIPHbIE COeIUHEHUSA
5.1 BricokoMoekynsipHbIe COeJUHEHUS 6 bubmmorexa LOK
) yIAp 8 https://m.edsoo.ru/d69df650
Nroro no pazaeny 6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne ii/mm P Konrpoabnbsie IIpakTHueckue (ipp )
NporpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
bubmuoreka [JOK
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
https://m.edsoo.ru/2dd57{24
anemenToB /1. 1. Menaeneera
12 Crpoenue BemnectBa. MHOr0o0oOpasue 11 1 bubnnorexa [JOK
' BEILECTB https://m.edsoo.ru/2dd5724
bu6mmoreka [IOK
1.3 X 19 1 3
HMHICCIHE peariini https://m.edsoo.ru/2dd57f24
Nroro no pazaeny 39
Pa3nes 2. Heopranmueckasi XuMust
bu6mmoreka [IOK
2.1 H 31 1 3
eMETAIRT https://m.edsoo.ru/2dd57f24
bubmuoreka [JOK
2.2 M 23 1 2
Tt https://m.edsoo.ru/2dd57{24
Hroro no pazgeny 54
Pa3zgen 3. XuMus u :Ku3HbL
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 9 bubnuoreka [JOK
' JKU3Hb https://m.edsoo.ru/2dd5724
Uroro no pazaeny 9




OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 102 4 8
INOYPOYHOE IINIAHUPOBAHUE
10 KJIACC
KoumnuectBo yacos 3 N
JIEKTPOHHbIE N (poBbIE
Nenn/m  Tema ypoka Kontpoasubie IIpakTuyeckue P P
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
[Ipeamer 1 3HaueHUE OPraHUYECKON XUMHUH,
1 MpEeJICTaBICHHE O MHOTO00pa3uu 1 bubmmorexa [IOK
peA Up https://m.edsoo.ru/3686¢e615
OpraHUYEeCKUX COCTMHEHUN
DJEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
2 (OCHOTBpHOC u BO32 KIEHHOE coZTo;uI{)Hj) 1 bubmmorexa [OK
YA ) https://m.edsoo.ru/0ce6fd4c
BasienTHBIE BOBMOXXHOCTH aTOMa yTiiepo/ia
XuMuyeckas CBsI3b B OpraHU4YeCKHUX
3 COeTMHEHMSIX. MexaHu3Mbl 00pa30BaHMs 1 bubnuorexa [JOK
KOBaJICHTHOH CBSI3U, CIIOCOOBI pa3phiBa https://m.edso00.ru/8d39f5¢c8
CBsI3EH
4 Teopust cTpoeHUs1 OpraHUYECKUX 1 bubmmoreka [JOK
coeguHennii A. M. bytnepona https://m.edsoo.ru/9¢595¢cb8
Bunps nzomepuu: cTpykTypHas,
5 1§ :CT aHCTBIG):HHaSI g}J]ICK};p OHHBIE AP PEKTHI 1 Bubmmorexa LIOK
pocTp ' p _ https://m.edsoo.ru/b0e61661
B MOJIEKYJIaX OPraHMYECKUX COSAMHEHUM
6 [IpencraBienne o KaccuPpUKAIUN U 1 bubmmoreka [JOK




cucremarnyeckas Homenkiarypa (IUPAC)
OpPraHNYECKUX BEIIECTB

https://m.edsoo.ru/c212dd21

7 Knaccugukanus peakiuii B opraHn4eckoi bubnuoreka [IOK
XAMUU https://m.edsoo.ru/ba5706aa

g CucremaTu3zanus 1 00001IeHNEe 3HaHUH TT0 bubnmoreka [JOK
TeEME https://m.edsoo.ru/87a37cab
ATKaHBI: TOMOJIOTHYECKHH psif, 001as

9 ¢dbopMyIia, HOMEHKJIaTypa U U30MEpHs, bubnmoreka [JOK
3IIEKTPOHHOE U MTPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOCHHE MOJIEKYJI

10 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmuoreka [JOK
aJIKaHOB https://m.edsoo.ru/3137711c

1 Haxoxnenue ankanoB B mpupoje. CriocoOsl bubnnorexka [HOK
MOJIYYEHUSI U IPUMEHEHHE aJTKaHOB https://m.edsoo0.ru/259b0asb
[uxnoankansl: odmas Gopmyna,

12 HOMEHKJIaTypa U U30Mepus, 0COOEHHOCTH bubnmoreka [JOK
CTPOCHHUS U XUMHUYECKUX CBOMCTB, CIIOCOOBI https://m.edso00.ru/156730d2
MOJIy4EHHUs U TIPUMEHEHUE
Pemrenne pacu€THbIX 3a7a4 Ha OIIPEEIICHUE
MOJIEKYJISIPHOI (pOPMYJIIBI OPTraHHYECKOTO

13 BeIIecTBa MO MaCCOBEIM JIOJISIM aTOMOB bubmuoreka [JOK
3JIEMEHTOB, BXOJISIIIIMX B €r0 COCTAaB. https://m.edsoo.ru/bf84d8eb
CucreMmaruzanys 1 0000IIeHe 3HAHNUH 110
TeMe
AJKEHBI: TOMOJIOTUYECKHH PsJl, 001IIas

14 ¢dbopMyIia, HOMEHKJIATypa, 3JEKTPOHHOE U bubmmoreka [JOK

MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U IHC-TPAHC-U30MEPUS

https://m.edsoo.ru/273b0ale




AJIKCHOB

15 du3ndecKkrue 1 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
ankeHoB. [IpaBuiio MapkoBHUKOBa https://m.edsoo.ru/21069ccd
16 CriocoOsl MoJTy4eHus U IPUMEHEHUE bubnmoreka [JOK
aJIKCHOB https://m.eds00.ru/665dc058
[TpaxTrueckas padora Ne 1 o Teme
17 "rI[)OJI YECHUE aTi)meHa 1 U3YYEHHE €0 bubmorexa [IOK
. Y " M https://m.eds00.ru/0941eed8
CBOICTB
Pemenue pacu€THbIX 3a/1a4 HA ONIpPEJICTICHUE
18 0JIEK nﬁpHoﬁ bopm JIHBI 0 I‘aHI/IEefKOI‘O bubmmoreia LIOK
M
yip pMYy P https://m.edsoo.ru/e9ea9921
BEIIeCTBA
ATKaJIMeHbI: CONPSUKEHHEBIE,
19 PISOJII/? OBaHHbIC I; MYJIMPOBaHHbIE bubmmorexa [OK
P > KyMYJp ) https://m.eds00.ru/04298c0a
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHUS
20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX bubnmoreka [JOK
JICHOB https://m.edsoo.ru/e561253d
21 CriocoObI MOJTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
aJIKaJIMCHOB https://m.edsoo.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHU psJl, oO1as
2 ¢bopmyra, HOMEHKIATypa, JIEKTPOHHOE U bubnuoreka [IOK
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKY I, https://m.edso0o.ru/68bbccdc
¢dusnveckre CBOMCTBA
23 XUMHUYECKHE CBOMCTBA AJIKUHOB bubmmorexa [OK
u
https://m.edsoo.ru/23493a93
24 KadecTBeHHBIC peakiiy HAa TPOMHYIO CBSI3h bubmmorexa [OK
peart POHIY https://m.edsoo.ru/7blc48da
25 CriocoObI MONTy4eHUs U IPUMEHEHUE bubnnorexa [HOK

AJIKWHOB

https://m.edsoo.ru/a6f9alea




Pemenue 3agau: pacu€rsl 0 ypaBHEHUIO

bubmuoreka [JOK

26 XUMHYECKOHN peakiuu https://m.edsoo.ru/5db8¢e526
7 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0
TeMe
ApeHBI: TOMOJIOTHYECKUH PsijI, 001Iast
OopMyJia, HOMEHKJIaTypa. DJIEeKTPOHHOE U
28 ip(I:CT}II)aHCTBeHHOG CT}[’)IC))GHI/IC Moiexyn bubmorexa HOK
https://m.edsoo.ru/a92a7094
OeH3051a ¥ TOJIyOoJia, UX (PU3NIECKUE
CBOICTBA
79 XHWMHUYECKHUE CBOICTBA aPEHOB: PEAKIUU bubnmoreka [JOK
3aMeLLeHUs https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA aPEHOB: PEAKIUU
30 MPUCOETUHEHUS, OKHCIEHUE TOMOJIOTOB buGnnorexa LIOK
https://m.edsoo.ru/ad44alaecd
OeH3zona
31 OC00CHHOCTH XUMHUYECKHX CBOHCTB bubmuorexa [JOK
CTUpOJIa https://m.edsoo.ru/d5018a54
Pemenne pacué€THbIX 3a71a4 Ha OIpe/ieTIeHIE
32 MOJICKYJISIPHON (hOPMYJTBI OPTaHUYECKOTO bubmorexa HOK
https://m.edsoo.ru/53461a2¢
BEILIECTBA
33 CriocoObI TOTy4YeHUsT ¥ IPUMEHEHUE apEHOB bubmorexa HOK
https://m.edsoo.ru/6£717d09
14 ['enernyeckas CBSI3b MEXAY PA3IUYHBIMU
KJIacCaMH yIJIeBOJIOPOOB
Pacuérel 10 ypaBHEHUSAM XUMUYECKUX
35 peakmuii. Cuctematusarus u 00001eHne
3HAHUM MO TeMe
36 [Tpupoansiii ra3. [lonyTHble HETAHBIE Ta3bI
37 KaMeHHbIi yroib 1 IpOIyKThI €70 bubnuorexa [JOK




nepepadoTKu https://m.edso00.ru/69b3398b
Hedth 1 ciocoOs € nepepaboTKy.
38 IIpuMmeHneHne NpoayKTOB HEPepabOTKH bubmnorexa [IOK
P pony pep https://m.edsoo.ru/21f9de78
HepTH
19 ['eHeTH4eckas CBSI3b MEXKIY Pa3InUHBIMHU
KJIacCCaMHU YTJIEBOJIOPOIOB
["ajioreHonpon3BOIHBIE YIIIEBOIOPOIOB:
40 BJIEKT OHH(I))C CT OeHI/Ie'y €aKIuu ’ bubmorexa [IOK
P p » beardl https://m.edsoo0.ru/82b4d759
3aMEIICHHS TaJoreHa
JeiicTBue menoyei Ha
41 raJIOreHIIPOU3BOAHbIE. B3aumonencreue
JUTaJOTeHAIKAHOB C MAarHUEM U IIHHKOM
4 CucreMaru3anus 1 0000IICHIE 3HAHUH TT0 bubnuorexa [JOK
pazneny "VYrieBoaopoast” https://m.edsoo.ru/20e8922
43 KonTponbnas pabora no teme bubnmoreka [JOK
"Yraesogopobr" https://m.edsoo.ru/95¢9¢298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psif, o01as Gpopmyia,
44 CTPOCHHUE MOJIEK JFI) U30ME I/I;I(b o bubmorexa HOK
P Y pY, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa, KiiaccupuKarms,
(bu3MvecKue CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEAEIbHBIX bubmmoreka [JOK
OJHOATOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoObI TOTy4YeHUsT U IPUMEHEHNE bubnnorexa [JOK
OJHOATOMHBIX CIIUPTOB https://m.eds00.ru/484100000000000
[IpocTteie aduphl: HOMEHKIATYpa 1
P dup P bubnmoreka [JOK
47 M30MepHsi, 0COOEHHOCTH QU3HYECKUX U

XUMHUYECKUX CBONMCTB

https://m.edsoo.ru/c2c788b2




MHoroaTtoMHEBIE CIIUPTHBI: STUJICHTJIMKOJIb U

bubmuoreka [JOK

48 FJ‘II/IIUlepI/IH, X GU3HUECKHE U XUMHUECKHUE hitps:/m.edsoo.rw/ceddS4aa
CBOICTBa
49 CriocoObI MOJTy4eHUs U IPUMEHEHUE bubnnorexa [HOK
MHOT'0aTOMHBIX CIIUPTOB https://m.edsoo.ru/d12e567d
50 deHoII: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE bubnnoreka [JOK
cBoiicTBa. TokcMYHOCTH (PeHOIIa https://m.edsoo.ru/2ce72618
. bu6mmoreka [JOK
51 XuMmudeckue cBorcTBa (eHoa hitps://m.cdsoo.ru/037cas
5 CriocoOsl MoJTy4eHus U IPUMEHEHUE bubnmoreka [JOK
dbenomna https://m.edsoo.ru/c77ddf4c
[TpakTuyeckas padora Ne 2. Pemenue
53 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubmorexa LIOK
https://m.edsoo.ru/fd0ced09
"Crouptsl 1 heHoBI"
54 Cucremaru3anus U 0000IICHUE 3HAHUM 10 bubnuorexa [JOK
TEME https://m.edsoo.ru/1810cb9b
ANbaETHABl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHUE KapOOHUIIHLHOU T'PYIIIIHI; bubnuorexa [JOK
TOMOJIOTHUYECKHE PsJIbI, 001m1ast popmya, https://m.edsoo.ru/b139beaa
M30MEpHsl © HOMEHKJIATypa
56 Anbaeruabl U KeTOHbI: PU3nYecKue bubnmoreka [JOK
CBOWCTBA; PEAKIUU MPUCOCTUHECHUS https://m.edsoo.ru/c887425¢
57 Peakiuu okucneHus: 1 KaueCTBEHHbIE bubnmoreka [JOK
peakuuu abAETUI0B U KETOHOB https://m.edsoo.ru/a393baa9
58 CriocoOblI TOTyYeHUST aTbICTUIIOB U bubnnorexka [HOK
KETOHOB https://m.edsoo.ru/520d1c51
59 OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE bubmmoreka [JOK

KHUCJIOTHI, 0COOEHHOCTH CTPOCHUSA UX

https://m.edsoo.ru/fecOb113




MOJIEKYJI

W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX

bu6mmoreka [IOK

60 KHCJIOT, UX (pU3UYecKHe CBOMCTBA https://m.edsoo.ru/700cc87b
61 XHWMHYECKUE CBOMCTBA IPENEIBbHBIX bubnmoreka [JOK
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.edsoo.ru/40e6e0e9
OcobeHHOCTH CBOMCTB MypaBbUHON
62 KHUCIOTHL. MHOT00Opa3ue KapOoHOBBIX Bubmmorexa LIOK
https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOWCTB: HEMPEACIBHBIX U
apOMAaTHYECKUX KapOOHOBBIX,
63 TUKapOOHOBBIX, THPOKCHUKAPOOHOBBIX bubnmorexa LIOK
https://m.edsoo.ru/83a08773
kuciaot. [IpeacraBurenu BeICIINX
KapOOHOBBIX KUCIIOT
64 [TonsATHE O MPOU3BOAHBIX KAPOOHOBBIX bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/0d162d9d
65 CriocoOsl MoJTy4eHus U IPUMEHEHUE bubnmoreka [JOK
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/7¢065¢9d
CroxHble 3(Upbl: TOMOJIOTUYECKUH Ps,
66 oOrras (popﬁ)yjfa, HU30MEpHsl U ’ bubmorexa [IOK
https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 DOu3nvecKue U XUMUUYECKUE CBOMCTBA bubnuorexa [JOK
3¢upoB https://m.edsoo.ru/ad6b94b2
Pemenue pacu€THbIX 3a7a4: IO YPaBHEHUIO
68 XUMHUYECKOHN peakluy, Ha ONpeeieHre
MOJIEKYJISIPHOM (hOpMYITBI OPraHU4eCcKOro
BEIIIECTBA
69 [IpakTuueckas padorta Ne 3. Pemenue bubnmoreka [JOK

SKCIICPUMCHTAJIBHBIX 3ajJa4 110 TEME

https://m.edsoo.ru/486671fb




"KapOonoBsie kucnoTsl. CioxHbie 3pupsr”

Kupsr: ctpoenue, puzndeckue u

bu6mmoreka [IOK

70
XMUMUYECKHE CBOWCTBA (THIPOIIH3) https://m.edsoo.ru/al9c5b98
Oco0EHHOCTH CBOMCTB JKHPOB, COJEPKAIIUX
P P bubnmoreka [JOK
71 OCTaTKH HEMPEAETbHBIX JKUPHBIX KHCIIOT.
https://m.edsoo.ru/b0331922
Kupsl B npupoje
Mpbi1a KaK COJIM BBICITUX KapOOHOBBIX
N bubnmoreka [JOK
72 KHCIJIOT, UX Momomee aercTeue. Ilonsatue o
https://m.edsoo.ru/3¢566565
cuHTeTHYeCKuX Moronux cpeactrax (CMC)
I'eneTnueckas CBA3b yIJIEBOJIOPOIOB U
73 KHCIIOPOICO/IE mamyi]x 0 I‘aHI/II:IeCKI/IX bubmorexa HOK
p p p https://m.edsoo0.ru/56790c96
BEILIECTB
74 PacuéTel mo ypaBHEHUSIM XUMUYECKUX
peakuuii
75 CucremaTu3zanus 1 00001IeHNEe 3HaHUH 110 bubnmoreka [JOK
TeMe https://m.edsoo.ru/f8eaf2eb
OO1as xapaKTepHUCTHKA YIIIEBOIOB U
76 KJIaCCI/I(I)I/III()aLII/IHp I‘JIGBOI[ZB (MOHO-, TH- U buGnnorexa LIOK
Y ’ https://m.edsoo.ru/7a9693al
MOJICaxXapuabl)
77 Monocaxapuabl: pu3nuecKue cBOcTBa U bubnuoreka [IOK
HaXOXKJIEHUE B IIPUPOJIE https://m.edsoo.ru/b4bdda2d
73 [IpuMeHeHne K036l €€ 3HaYCHUE B bubnmoreka [JOK
JKU3HEACATEITbHOCTH OPTaHU3MA https://m.edsoo.ru/5e¢61122d
HcaxapMbl: caxapo3a, MajibTo3a U
79 faKTozsap Haxo;mef{)ne B IIPUPOJC U bubmorexa LOK
' pHp https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHE TUCAXapUJIOB
20 [Tonucaxapuapl: CTpOEHUE MAKPOMOJIEKY I, bubnnorexa [HOK

¢du3nyeckre 1 XUMHYECKHE CBOMCTBA,

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




IIPUMEHEHHE

81 [TousiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX bubmorexa [TOK
4 https://m.eds00.ru/6216e766
Pemrenue pacueTHbIX 3a71a4 HA ONIpEICIICHUE
82 JIOJIH BBIXOJA IIPOAYKTA PeaKIUU OT bubmnorera [IOK
ponyKTap https://m.edsoo.ru/7fde47ef
TEOPETHYECKU BO3ZMOXKHOTO
23 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 bubnuorexa [JOK
paszaeny https://m.edsoo.ru/08d4364c
Kontponbhas pabota mo teme
84 "Kucnopoacoaepxalye opranndeckKue buGnnorexa [IOK
P " P p https://m.eds00.ru/42c6678¢
COCMHEHHUS
AMUHBL: KJIaccupUKaIMs, CTPOCHUE
85 MOJIeKYJ, 001ast hopMyIia, H3oMepus bubmorexa [IOK
I pMYJ1a, Iu) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (pu3ndecKue CBONCTBA
26 XUMHUYECKHE CBOWCTBA AMH(PATHIECKUX bubnnorexa [JOK
aMHUHOB https://m.edsoo.ru/1bc5¢f80
27 AHWINH: CTpOEHUE aHUJIMHA, 0COOEHHOCTH bubnmoreka [JOK
XHMHYECKUX CBOMCTB aHUJINHA https://m.edsoo.ru/39cd21f1
28 CriocoObI MONTy4eHUs U IPUMEHEHUE bubnmoreka [JOK
annupaTUIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTHI: HOMEHKJIATypa U
89 nu3zomepusi, pu3nyecKre CBOCTBa bubnmorexa LIOK
pHs, ' https://m.edsoo.ru/d1773e80
OTtnenbHBIC IPEICTABUTENN 0-aMUHOKHCIIOT
XUMHUYEeCKHe CBOMCTBA aMHHOKHCIIOT, UX
bu6mmorexa [IOK
90 OMOJIOTHYECKOE 3HAYCHHE aMUHOKHCIIOT.
https://m.edsoo.ru/77df705a
CuHTe3 ¥ TUPOIH3 TIENTHU/IOB
91 benku kak npupoHbIE IOJIUMEPHI; bubmmoreka [JOK

CTPYKTYPHI OCIKOB

https://m.eds00.ru/429¢9899




bubmuoreka [JOK

92 XuMHYecKue CBOMCTBA OEIKOB
https://m.eds00.1ru/6237306d
A3oTcoeprKaliye reTepouKInIecKre
93 coezmHerm H KJ'IeI/IH(I))BBIe KHUCJIOTHI: buGnnorexa LIOK
Y ’ https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOrHYecKast pojib
[Tpaktuyeckas padora Ne 4. Pemienue
94 AKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnmoreka [JOK
"A3zoTconepKalimue OpraHu4ecKue https://m.edsoo.ru/8e3c02d1
coenuHeHus"
[TpakTudeckas paborta Ne 5. Permenne
95 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnmoreka [JOK
"Pacrio3HaBaHn€ OpraHUYECKUX https://m.edsoo.ru/bde3fdf6
coenuHeHun"
KonrtponsHas pabora no reme
96 "A30TcoepKaliie OpraHu4ecKue bummorexa [OK
p" P https://m.edsoo.ru/ce561bc7
COCJIMHEHUS
OcHOBHbIE OHATHS XUMHH
97 BBICOKOMOJIEKYJIIPHBIX COCUHEHUN U bubnuoreka [IOK
METOBI UX CUHTE3a —IIOJIUMEPU3 ALYl U https://m.edsoo.ru/7aa63ebd
MOJIMKOHICHCAIIHS
08 [TnacTmaccel. YTunuzamnus u nepepadoTka bubnuorexa [JOK
IUIACTUKA https://m.edso00.1ru/82242¢0f
99 DnacToMepbl: HaTypadbHbI CUHTETUYECKUE bubmmoreka [JOK
Kay4dyku. Pe3una https://m.edsoo.ru/246103ec
Bonokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
bu6mmorexa [IOK
100 cuHTernyeckue. [lonumepsl cienuaibHOTO

Ha3Ha4YCHUA

https://m.eds00.ru/5963a601

101

[TpakTrueckas padota Ne 6. Pemenue

bu6mmorexa [IOK




BKCHepI/IMeHTaJIBHLIX 3a4a4 110 TeME
"Pacrio3HaBaHue miacTMacc U BOJIOKOH"

https://m.edsoo.ru/3aebd77a

O06o00mIeHre 1 CUuCTeMaTH3aIHsI H3Y4EHHOTO

102 Mmarepuaia mo teMe "BBICOKOMOIEKYIIPHBIE 1 brbmiorexa [IOK
P " 2P https://m.edsoo.ru/6a22ble8
COETMHEHUSI
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102




11 KJIACC

KoanuecTBO 4acoB

Ne JJIeKTpOHHbIE NN (pPOBbIE
/i Tema ypoka Beero Kontpoasnbie IIpakTnueckue o6 pPAIOBATEILHBIC PECYPCHE
padoThI padoThI

| AtoMm. CocraB aTOMHBIX s/iep. XUMUYECKUN | bubnnoreka [JOK
aneMeHT. M30Tonbl https://m.edsoo.ru/59c112ee

) CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1 bubnnorexa [HOK
KBAaHTOBBIE YKCIIa https://m.edsoo.ru/b4d9fffa

3 Knaccugukarus XuMHUECKUX JIEMEHTOB (S-, 1 bubmmorexa [IOK
p-, d-, f-amemenTsI) https://m.edsoo0.ru/61294af9

4 Pacnipenenenue 371€KTPOHOB 110 aTOMHBIM 1 bubnuoreka [IOK
opouTansam https://m.edsoo.ru/f5f750fe
DNeKTpOHHBIE KOH(UTYpAIH aTOMOB

5 BHeM;ETOB B OCHOEI){OI\?I]II)/I BO30YXIEHHOM 1 bubmorexa LOK

https://m.edsoo.ru/8149e846

COCTOSTHUH

6 DJNEeKTPOHHBIE KOH(PUTYpaluy HOHOB. 1 bub6mumorexa [IOK
DJIEKTPOOTPHULIATENHHOCTh https://m.edsoo.ru/a0764b24
Ilepnonnueckuit 3akoH u Ilepuonnueckas

. cHUcTeMa XMMUYeCKuX 3yemMeHToB [1. U. 1 bubmuoreka [JOK
MenaeneeBa, CBSI3b C COBPEMEHHOW TEOpUEH https://m.edsoo.ru/16957c01
CTPOCHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB

2 XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX HMH | bubnnorexa [HOK
MPOCTBIX U CJIOXKHBIX BELIECTB [0 IPYyIIaM U https://m.edsoo.ru/f8468927
nepuojam

9 CucreMaru3anus 1 0000IICHIE 3HAHUH TT0 1 bubnuorexa [JOK
TeEME https://m.edsoo.ru/8fad2942




Bunsl xumuueckoul cBs13u. MexaHu3MBbl
00pa3oBaHMs KOBAJCHTHOM CBSI3H.

bubmuoreka [JOK

10
Bonopoanas cBsizb. MexMoneKyIsspHbIe https://m.edsoo.ru/5a8072af
B3aUMOJICUCTBUS
BajieHTHOCTD U BaJleHTHBIE BO3MOXXHOCTH
11 aToMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPHI bubmorexa HOK
' P PYXTYP https://m.edsoo.ru/3d2¢a093
MOJIEKYJ C UX TE€OMETPUUECKUM CTPOECHUEM
12 IIpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHHUX: COCTaB U HOMEHKJIaTypa https://m.edsoo.ru/8c66bl12a
BeniecTBa MoJieKyIsIpHOTO U
13 HEMOJICKYJISIPHOTO CTpOEHUA. THUIIbI bubnnorexka [HOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edsoo.ru/e167635b
BEILIECTB
14 [lonsiTHE O TMCTIEPCHBIX CUCTEMAX. bubnmoreka [JOK
[IpencraBneHue o KOJUIOUIHBIX PACTBOPaAX https://m.edsoo.ru/da2c70e4
WctruHHbBIE pacTBOPHI: HACBIILIEHHBIE U
15 HEHACBIIICHHbIE, PACTBOPUMOCTH bubmmorexa [IOK
Y p . https://m.edsoo.ru/e9ccdd8d
Kpucramnoruapatst
16 CriocoObI BEIpaKEHUST KOHIICHTPAIIUU bubnnorexa [JOK
pacTBOpOB https://m.edsoo.ru/328e653a
Pemrenue 3agad ¢ UCIIOJIL30BaHUEM MOHATHH
" i " bubnuorexa [JOK
17 MaccoBasi J0JIsl paCTBOPEHHOTO BEIIECTBA",
" " https://m.edsoo.ru/785e0ab4
MOJISIpHasi KOHLIEHTPaLHsI
18 Krnaccudukanus u HoMeHKIaTypa bubnmoreka [JOK
HEOPTaHWYECKHUX BENIECTB https://m.edsoo.ru/bf9e108d
19 Cucremaru3anus 1 0000IICHUE 3HAHUM 10 bubnuorexa [JOK
TEME https://m.edsoo.ru/8d2c6a3a
20 Kontponbnas padora mo temam "CtpoeHue bubnuorexa [JOK




aroma. [leproanueckuii 3aKOH U
[Tepuoanueckas cucTeMa XUMHUYECKUX
anemenTtoB J[. . Menaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BemniecTn"

https://m.edsoo.ru/70a60aad

Knaccugukarus XuMHUeCKUX peakiuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.

bubmuoreka [JOK

21 3aK0H COXpaHEHHUS MACChI BEMIECTB, 3aKOH
P ’ https://m.edsoo.ru/6335¢dd2
COXpaHEHUs U MPEBPALLCHNS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX
2 TennoBble 3¢ (HeKThl XUMUYECKUX PEaKIuil. bub6mumorexa [IOK
TepmoxuMuueckue ypaBHEHUs https://m.edsoo.ru/d1db86da
7 Brrunciienus no ypaBHEHHSIM XUMHYECKUX bubnnorexka [HOK
peaKuuii ¥ TEPMOXUMHUYECKUM YPaBHEHUIM https://m.edsoo.ru/87b13954
CKOpOCTh XMMHUYECKOU peakinu, eé
24 3aBUCHUMOCTH OT Pa3JINYHBIX (DaKTOPOB.
Karanu3 u karanuzatopsl
25 I'oMOreHHbIE U reTEPOreHHBIE PeaKuU
[TpakTrueckas padorta Ne 1 mo Teme
26 "BnusiHre pa3nmu4HbIX (GaKTOPOB Ha CKOPOCTH bubmmorexa LIOK
pu " P P https://m.edsoo.ru/1facaldl
XUMUYECKON peaKkuu
7 ObpaTtumbie U HEOOpAaTUMBbIE PEaKLUU. bubnmoreka [JOK
XHUMUYECKOE PAaBHOBECHE https://m.edso0.ru/3095219b
[TpakTuyeckas padora Ne 2 o Teme
28 "BnustHue pa3nuaHbIX GaKTOpOB HA bubmmorexa [IOK
P P " https://m.edsoo.ru/3bf34el7
MTOJIOKEHNE XUMUYECKOTO PABHOBECUS
Dnektponutuueckas auccounanus. CuibHbIe
bu6mmorexa [IOK
29 U cnabble A1eKTpoauThl. CTeneHb

JAUcConranmn

https://m.edsoo.ru/5f766bdf




Nonnoe npoussenenue Boasl. Cpeaa BOAHBIX

bubmuoreka [JOK

30 actBopoB. Bomopo 1 IIOKa3aTe H
PacTBOpoB AopomHEIi nokasates (pH) https://m.edsoo.ru/3966¢ca89
pacTBopa
31 I'mpponus coselt. Peaknuu, nporekaronye B bubnuoreka [IOK
pacTBOpax 3IEKTPOIUTOB https://m.edsoo.ru/09d5a9%bd
[TpakTrueckas padota Ne 3 o Teme
32 "XUMHUUECKHEe PEAKIINU B pacTBOpax bubmmorexa [IOK
P " P P https://m.edsoo.ru/2e3daeb0
3IEKTPOJIUTOB
OKHUCINUTEITHFHO-BOCCTAHOBUTEIBHBIE
. bubnmoreka [JOK
33 peakuyu. Baxxueiime OKuCIuTenu u
https://m.edso0.ru/56226060
BOCCTaHOBHTEIH
34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bubnmoreka [JOK
Oamanca https://m.edsoo.ru/fb691387
35 ONEKTPOJIN3 PaCTBOPOB U PACIIIABOB BEIICCTB bubmorexa LOK
p p p p B https://m.edsoo.ru/93fb97d2
36 Pemenne 3amay pa3sIMuHBIX THIIOB bubmorexa LIOK
At p https://m.edsoo.ru/5a859d16
37 Pemenne 3amay pa3sIMyHBIX THIIOB bubmorexa LIOK
At p https://m.edsoo.ru/5afa265d
18 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 bubnmoreka [JOK
Teme "XUMHYECKHE peakun" https://m.edsoo.ru/c161eb85
39 KonrponsHas pabora no Teme "Xumuueckue bubnuoreka [IOK
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxxenue HemetamioB B [lepuoanueckoi
40 CHCTEME XMMHUYECKHX deMeHToB []. 1. bubnuorexa [JOK
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/8ca2dcad
aToMoB. OHU3NUECKHE CBOMCTBAa HEMETAJIJIOB
41 Anorponus HEMETAILIOB (Ha pUMepe bubnuorexa [JOK




KHCIIOpoJia, cephl, hocdopa u yrieposaa)

https://m.edsoo.ru/ef92¢91c¢

Bognopon: nomyuenue, pusndeckue u

bu6mmoreka [IOK

42
XUMHUYECKHE CBOMCTBA. [ 'napuabl https://m.edsoo.ru/0aa8f613
["anorensl: HaxX0XAEHNUE B IPUPOJIE, CIIOCOODI
bubmuoreka [JOK
43 MoTy4YeHus1, (U3NICCKHUE U XUMUICCKHE
N https://m.edsoo.ru/4¢223795
CBOICTBa
lManorenoBonopoasl. Baxuerimue
44 KHCJIOPOJICOAEPHKAIINE COCTUHEHNUS Bubmmorexa LIOK
POACOACPH AL s https://m.edsoo0.ru/6b3255¢6
rajloreHoB
JlabopaTopHble ¥ IPOMBIIIIICHHBIE CTIOCOOBI
45 MOJy4YeHUs ranoreHoB. [Ipumenenne bubmmorexa [OK
Y P . https://m.edsoo.ru/6971aca4
raJIOr€HOB U UX COCAMHEHUMN
[TpakTrueckas padota Ne 4. Permenue
46 SKCHEePUMEHTAIBHBIX 3a7a4 110 TEME bubmmorexa [IOK
" P " https://m.edsoo.ru/8b26fecd
l'anorenst
Kucnopon: naboparopHble ¥ TPOMBILITICHHBIE
47 CrocoOBI MOyYeHus, pu3nyecKue u bubnnoreka [JOK
xuMHuueckue cBoiicta. O30H. [Ipumenenue https://m.edsoo.ru/c8abc36a
KHUCJIOPOJIa U 030HA
bu6mmorexa [IOK
48 Oxcuabl ¥ IEPOKCHUIBI
A P A https://m.edsoo.ru/5c8816a0
49 Pemenue 3aiay pa3nuyHbIX TUIIOB bubmorexa HOK
A& https://m.edso0o.ru/2b6d8b4b
Cepa: HaxOJ€HUE B IPUPOJIE, CIIOCOOBI
50 HOJII) YEHUS ®H3qucmfe I]i)I XUMHUYECKHE bubnmorexa LIOK
2/ ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bubnnorexka [HOK
51 CepoBojgopo, cyab(uabt 1

https://m.edsoo.ru/7¢875999




Kucnopozaconepxaiiyue CoOeTMHEHUS CEPBI.

bubmuoreka [JOK

52
Oc0OEHHOCTH CBOWCTB CEPHOM KUCIOTHI https://m.edsoo.ru/8cfa2548
[TpakTuyeckas padora Ne 5. Pemenue
53 AKCIEPUMEHTANIbHBIX 3aa4 1o Teme "Cepa u buommorexa [OK
. p " A p https://m.edsoo.ru/0atb05¢4
e€ coeIMHCHUS
A3OT: HaXOXJIeHUE B MPUPOJIE, CITOCOOBI
54 MoTy4YeHus1, (U3NIECKHUE U XUMHUICCKHE bubmorexa HOK
z, X https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMUAK, HUTPUJIBI
55 Kucnopoaconep:xaiue coeMHEHNs a30Ta. bubmuoreka [JOK
Oco0GeHHOCTH CBOMCTB a30THOM KHCIOTHI https://m.edsoo.ru/e2965afe
56 IIpumeHeHne a30Ta U €ro COEIUHEHUM. bu6mumoreka [IOK
A3OTHBIE y100peHHS https://m.edso00.ru/129f5059
dochop: HaxOkKACHHUE B IPUPOJIE, CIIOCOODI
dop bup bu6mmoreka [IOK
57 noJyyeHus, GPU3NIECKUe U XUMUYECKHE
z https://m.edsoo.ru/9a6b43ec
cBoiicTBa. Pochuasl u pochun
58 Oxcunsl hocdopa, pochopcoaepxaiire bubnmoreka [JOK
kucioThl. Conu HochOpHON KUCIOTHI https://m.edsoo.ru/c7a2d429
59 [Tpumenenne dhocdopa 1 ero CoeTMHESHUH. bubnmoreka [JOK
docdopubie yrodopeHus https://m.edsoo.ru/a218070a
[TpakTuyeckas padora Ne 6. Pemenue
60 AKCIIEPUMEHTANIbHBIX 3a/a4 1o TemMe "A30T U bubmmorexa [OK
P 8 " https://m.edsoo.ru/8175ac3f
dbocdop u Ux coeqMHEHUS
VYrnepos: HaxoeHUE B IPUPOJIE,
61 annof ommHbIe MOAU(UKA En'p(bmnqecxne u bubmorexa HOK
P Uﬂ T https://m.edsoo.ru/l1eb19f9e
XUMHYECKHUE CBOMCTBA, MPUMECHEHHE
6 Oxcup yrinepona(Il), oxcun yrnepoga(1V), bubmmoreka [JOK
YTOJbHAsl KUCIIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubnmoreka [JOK




https://m.eds00.ru/6029b609

Kpemuuii: HaxoxeHNe B MPUPOJE, CIIOCOOBI

bubmuoreka [JOK

64 nonzrquHﬂ, (bu3HYecKre 1 XUMHIECKUE hitps://m.cdsoo.ru/143558ab
CBOICTBa
65 Oxcun kpemuausi(1V), kpeMHuEBast KUCIOTA, bubnnoreka [JOK
CUJITUKATBI https://m.edso0.ru/3170e7bl
IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM. bubmorexa [TOK
66 Crexi1o, ero moJy4eHue, BUIbI CTEKIIa https.//m.eds00.0u/39 3cdach
’ ’ https://m.edsoo.ru/5823cefb
67 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa LOK
https://m.edso00.ru/b624{801
68 CucreMaru3anus 1 0000IICHIE 3HAHUH 110 bubnuorexa [JOK
teme "Hemeramisr" https://m.edsoo.ru/6e864db5
" " bub6mumorexa [IOK
69 Kontponbnas padota mo teme "HemeTamib hitps//m.cdsoo.r/d0484¢76
70 AHanus pe3yJabTaToB KOHTPOJIBHON paboThI, bubnmoreka [JOK
KOPPEKIIUS OIMTHO0K https://m.edsoo.ru/2b7¢9510
[Tonoxxenue meraiuioB B Ilepuoanyeckoit
71 CUCTEME XMMHUYECKUX 3JIEMEHTOB. bubnmoreka [JOK
OCoOEHHOCTH CTPOEHUS SJEKTPOHHBIX https://m.edso00.ru/9839c16¢
000JI104€K aTOMOB METAJLJIOB
7 OO6mue ¢puznyeckue CBOMCTBa METAIIJIOB. bubnnorexka [HOK
[IpuMeHeHne MEeTaIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6mmoreka [IOK
73 Crnnasel MeTaiioB. Koppo3ust Mmeranios hitps//m.cdsoo.rw/42b872¢3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmmorera [IOK
https://m.edsoo.ru/e3de37b6
75 DNEeKTPOXUMHUYECKUHN Psiji HAPSKEHUN bubnmoreka [JOK




MeTauioB. O0IIME CIIOCOObI MOTydYeHUs
METaJLIOB

https://m.edsoo.ru/94eb377a

OO0mas xapakTepucTuka MetamioB [A-
rpynmnsl [lepuonnueckoi cucTemsl

76 XUMUYECKUX AieMeHTOoB. Hatpuii u kanuii: bubnmoreka [JOK
NoJIyyeHue, PU3NIecKue U XMMUIEeCKHe https://m.edsoo.ru/e12¢26b3
CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U
HUX COeOUHEHNN
O6mas xapakrepucTuka MetamioB [1A-
rpymms! lleprpoauyeckon cucTemsl
77 XUMUYECKUX AJIEMEHTOB. Maruuii u KanbLu: bubnmoreka [JOK
noy4yeHue, GU3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/7c3e49c0
CBOMCTBA, MPUMEHEHNE IPOCTHIX BEIIECTB U
UX COEOUHEHNN
" N bubnmoreka [JOK
78 JKécTkoCcTh BOMIBI M CIOCOOBI €€ yCTpaHESHHS
https://m.edsoo.ru/c74bfae9
79 AmoMuHUHR: Iony4YeHue, pu3ndeckue u bubnmoreka [JOK
XUMHYECKHE CBOMCTBA, MPUMEHEHUE https://m.edsoo.ru/0e79b266
AMpoTepHbIe CBOIICTBA OKCHJIA U
80 OKCH/Ia aJIt0 OKCOKOMIIJIEKC bubnmorexa LIOK
THU]T un MUHUS, TU]T MILTIEKCBI
P > THAP https://m.edsoo.ru/5d12d318
AITIOMUHUS, UX TPUMEHEHUE
81 Pemenue 3aga4 pa3nuyHbIX TUIIOB
[TpakTuyeckas padora Ne 7. Pemenue
bubmuoreka [JOK
82 AKCIEPUMEHTAIBHBIX 33724 MO TEME
" " https://m.edsoo.ru/27a4af43
MerTaibl T1aBHBIX TOATPYIIT
OO01mas xapakTeprCcTUKa METaNIOB TTOOOYHBIX
. bubmmoreka [JOK
83 noarpymnn (b-rpynm) Ilepuoanueckoii

CHUCTEMBI XUMHNUYCCKHX 3JICMCHTOB

https://m.edsoo.ru/610d7431




DU3NYECKUE U XUMUYECKUE CBOMCTBA XpoMa

bubmuoreka [JOK

84 .
W €TO COCIMHECHNN, X TPUMEHEHHE https://m.edsoo.ru/9911bef3
Baxwuelimme coeMHEHUs Maprasiia.
85 IlepmaHTanat Kanusi, €ro OKUCIUTEIbHBIE bubmorexa [TOK
pv ’ https://m.eds00.ru/039d69¢8
CBOMCTBA
du3NYeCKre U XMMUYECKUE CBOMCTBA kKeje3a
86 U ero coenuaenui. [Tonyuenue u bubmorexa LOK
) y https://m.edsoo.ru/1b7f8741
MIPUMEHEHHUE CILJIABOB XkKeje3a
27 PuznuecKre 1 XMUMHYECKHE CBOMCTBA MEIH U bubnmoreka [JOK
€€ COeIMHEHUH, UX TPUMEHECHHUE https://m.edsoo.ru/2bc0f954
DOuU3nYeCcKre 1 XUMUUYECKUE CBOMCTBA IIUHKA
88 U €r0 COENUHEHUN, UX IIPUMEHEHNE buGnnorexa LIOK
’ p ' https://m.edsoo.ru/b1f2beal
IM'apokcoKOMITIEKCHI ITMHKA
[TpakTuyeckas padora Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIEPUMEHTAIIbHBIX 3a7a4 110 TEME
" " https://m.edsoo.ru/a6e352¢ea
MeTabl TOOOYHBIX MTOATPYIIT
90 Pemenue 3amay pa3sInyHbLIX TUIIOB bubmnorexa [IOK
P https://m.edsoo.ru/a8b83d83
o1 O06001IeHre U cucTeMaTH3aIus N3y4eHHOTO bubnuorexa [JOK
Marepuana mno teme "Mertanibt" https://m.edsoo.ru/e91{e975
bubnuorexa [JOK
92 Kontponbnas pabora mo teme "Mertamisr" 1
https://m.edsoo.ru/83f63eal3
93 AHanM3 pe3yabTaTOB KOHTPOJIBHOM padOTHI, bubnnorexka [HOK
KOPPEKIIHS OITMO0K https://m.edsoo.ru/9ebff2fd
Posb xumun B 00ecrieyeHIH YCTOWINUBOTO
94 a3BUTHS YesioBeuecTBa. [loHATHE O HAYUHBIX bubmorexa [IOK
P ' Y https://m.edsoo.ru/080fe1{0
MeTO/aX UCCIIEA0OBaHUS BEIIECTB
95 HayuHble mpuHIMIIBI Oprasu3anuu bubnmoreka [JOK




XUMHUYECKOTO MPOU3BO/ICTBA.
[TpombInIeHHBIE CTTOCOOBI TTOTYYCHUS
Ba)KHEUIIINX BEIIECTB

https://m.edsoo.ru/2e45a44f

96 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEN 1 bubnnorexa [HOK
CpEIBbl U €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XHUMUA U 3J0POBbE YEIOBEKA. 1 bubnnoreka [JOK
JlekapcTBeHHBIE CpeICTBA https://m.edsoo.ru/a6552721
08 Xumus nuny. Poiab xumMuu B o0ecrieueHnu 1 bubmuoreka [JOK
MMUIIEBONA OE€30IaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmeTrnueckne u napdromMepHbIe CpeaCTBa. 1 bubnnorexka [HOK
BrrToBas xumust https://m.edsoo.ru/da42d5a9
XuMus B CTPOUTENIbCTBE. BaxkHenume
100 CTPOUTENBHBIE U KOHCTPYKIITMOHHBIE 1 bubmorexa HOK
https://m.eds00.ru/61e69003
Marepuabl
101 XWMHS B CEIbCKOM XO3SIICTBE. 1 bubnmoreka [JOK
Oprannueckue ¥ MUHEPAJIbHBIE yI00pEeHUS https://m.edsoo.ru/fd39587d
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TI0 | bubnmoreka [JOK
TEME https://m.edsoo0.ru/db979¢70
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET






