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MNOACHUTEJIBHASA 3AIINCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHero o011ero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peamu3yIOMX OCHOBHBIE 00pa3oBaTelibHbIE MPOTPaMMBbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4HOro oOpaszoBanus yvammxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYJIbTYPHYIO TOJTOTOBKY BBINIYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO IS
aJlanTaluy uX K ObICTPO MEHSIOLIMMCS YCJIOBUSAM KU3HU B COLIMYME, a TAKXKe IS
IOPOJOJKEHUST O0y4YeHUs] B OpraHu3alsax MpodecCHOHATbHOro 00pa3oBaHUS, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETalui0 B  COOTBETCTBUM C  OCHOBOIOJAraroUIUMU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMHUH QYHKITUU:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE TNPEJCTaBICHUs O IENAX, COJIep)KaHuHU, OOIIe cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpas npeaycMaTpuBaeT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII M OLEHKH OOpa30BaTEIbHBIX IOCTH)KEHHUH OOydYarolmuxcs B
paMKax HWTOTrOBOM aTTecTalud B (QopMe €IMHOI0 TOCYAapCTBEHHOIO
HK3aMEHa M0 XHUMHH.

[Iporpamma aJist yriayOIEHHOTO U3yYEHHS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro MO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aT MPUMEPHOE paclpesesieHne y4eOHOTO BPEMEHH, PEKOMEHyeMOIo
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHs Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI IPEeIMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B NIPOrpaMMe MO XMMHUHU IPEAyCMOTpPEHa
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» OocTaéTcs BO3MOXXHOCTh BBIOOpAa €ro BapHAaTHBHON COCTaBJISIOINICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
HAa3HAYEHWU TIPEIMETOB 0a30BOTO H YIIyOJNEHHOTO YypOBHEM B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHA B paMKaX W3yUYCHHUS CHECIUANIBHBIX E€CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCsl, BEIOPABIINX OMPeaeNEHHbBIN TPOodHIIb
00y4eHUs1, B TOM YHCJIE€ C MEPCIEKTUBOM MOCIEAYIONIETO MOTYUYECHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEBbHON MPOTrpamMMbl CpeaHero oO0Iiero oOpa3oBaHUs
u3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
000OIIEHHBIX CHOCOOOB  JIESITENBHOCTH, UMEIOMIMX  MEXIUCIUIIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHudeckas xumusi». [lpu onpeneneHun mMoaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuyeckass XHMHS» COCTABJISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHUW TIOJTydaeT OmpeAeaEHHOE TEOPETUUYECKOE JOTOJHEHHE, I03BOJISIONICE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
marepuana. Tak, Ha yrIyOJIEHHOM ypOBHE H3yYCHHS TIpeaMmera obecredeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS O00bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKaHUs PEAKLUN, PACCMATPUBAEMBIX C TOUKH 3PEHUS XUMHUYECKON KMHETUKH
U TepMoauHaMHMKd. M3yueHune mnepuoanveckoro 3akoHa u Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX MPEACTABICHUAX O CTPOCHHUHM aToMa. XUMHUYECKasl CBS3b
OOBSCHSACTCS C TOYKU 3PEHHUS IHEPreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MpOoIleccax U JEKTPOJIN3€E PaCIJIaBOB U paCTBOPOB BEILIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKaHHE KYpPCOB XHMHUHU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJACPKAHUM MpeIMeTa JJis KJIAaCCOB XUMMKO-(U3UUYECKOro npoduiis 00ibIIoe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHass Teopusi (MOJEKYJsApHas Teopusi B (PU3UKE), 3aKOHBI COXPaHECHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOEHUHU BEUIECTB U JPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Oouosiorndyeckoro npodusis OONBIIUN yACIBHBIM BeCc OyAeT MMETh OpraHuYecKas
xumus. B 3TOM ciywae mpenocTaBiseTcsl  BO3MOXKHOCTH — JJisi  Oosiee
00CTOATENILHOTO  PAaCCMOTPEHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K MpPUMEPY, TaKHe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KUCJOTHI U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBE U CBOMCTBAX IMpEICTaBUTENECH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYIIIHOCTH MPOIECCOB POTOCUHTE3A, JIbIXaHUS, TTUIIEBAPCHHUS.

B mnnane dopmupoBaHus OCHOB HAy4YHOTO MHPOBO33PEHUS, OCBOCHUS
0O0IIIeHayYHBIX METOJ/IOB TTO3HAHMS U OIbITa MPAKTHYECKOTO MPUMEHEHNS HAyUYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SAX C Yy4eOHBIMU TMPEIMETaMH, BXOISIIMMH B COCTaB
npeaMeTHhIX obOnactedt «EcTecTBeHHO-HaydHbIE MpeaMeTbl», «MaTtemaTuka u
uHpopmaTuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU KaKk O0OJIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mnpeACTaBIECHUN: O MaTepUATbLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CHUCTEME €eCTEeCTBEHHBIX HayK H €€ Beaylledl poau B obOecrneueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, IHEPTreTUIECKON M MHUIIEeBON 0€30MacHOCTH, B PA3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBaHHOTO OTHOINICHHSI K CBOEMY 370POBBIO U IPUPOTHOM Cpelie;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB W TE€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJISIDHOM, O  TEPMOAMHAMHUYECKUX U
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTCKAHUS XHUMHUYECKHUX PEaKLHM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX PUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a U OIEHKH C MO3UIINKI IKOJIOTUUECKON O€30MacHOCTU MOCIEICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJMMBIX JUII TPHOOPETCHHS YMEHUW OPHUCHTHUPOBATHCS B MHUPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
GYHKIMN 1IEJIOCTHOW CHUCTEMBI CPEIHEro oO0IIero oOpa3oBaHUS MPH HW3YyYCHUU
npeaMeTra «XUMHs» Ha  yrAOyOJIEHHOM YpPOBHE OCOOYIO  aKTyaJlbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPETHUYECKHX U
NPUKJIATHBIX HMCCIICA0OBAaHUN B XMMHUH, (HOPMHUPOBAHHE MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIKO M CaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHS
00I11eUEeJIOBCYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIICKTYAIBHBIX M TBOPUYECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHONICHWS K CBOEMY 3/0pPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MOJIE3HOM KOJIOTHYECKOM eI TETbHOCTH.

OO6mree 9uCiIo 9acoB, MPETYCMOTPECHHBIX JIJISl M3YUCHUSI XUMHUH HA YTITyOJIEHHOM
YpOBHE cpeaHero oomero oopa3oBanus, coctapiser 272 yaca: B 10 kimacce — 136
yacoB (4 yaca B Heziento), B 11 kitacce — 136 1acoB (4 yaca B HEJIEIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHU4eCKON XMMUHM.

IIpenmer W 3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTAaBICHUE O
MHOT000pa3uy OPraHUYECKUX COeTMHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE
COCTOSIHUSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpTraHUYECKUX COEJUHEHMsIX. Tumbl TUOpPUAM3AIMN AaTOMHBIX OpOuTaNeit
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBsA3b. CIOCOOBI pa3phiBa CBA3el B MOJICKYJIax
opranndeckux BemectB. [loHsiTue o cBOOOAHOM paaukane, Hykieopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. bymiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX coeAuHeHu. MonekynspHble U CTPYKTYpHbIE  (OPMYIIBI.
CtpykTypHble (QOpMyJbl pa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHas,
ckenetHas. M3omepus. Bunubl wn30oMepuu: CTPYyKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o kinaccupuKaMu OpraHuydeckux BemiecTB. llonsTtue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOoMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYECKUX peaknui. OKUCIUTETHHO-
BOCCTAHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUSI BEIIECTB M HUX [PEBPALICHUI:
O3HAKOMJICHME ¢ oO0pa3llaMyd OpPraHMYECKHX BEHIECTB U MaTepuallaMM Ha HX
OCHOBE, OIIBITBl 110 IPEBPALICHUID OPraHWYECKUX BELIECTB MPU HArpeBaHUU
(m1aBneHue, OOYINIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankanbsl. ['omonorudeckuii psij ankaHoB, obmiast (opmyiia, HOMEHKIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTaneil yrieponaa, o-cBsizb. Du3MUeCKHUE CBOMCTBa
AJIKAHOB.



XUMUYECKHE CBOWCTBA QJIKAHOB: pEAKIIMU 3aMEIICHUS, HW30MEPU3ALUU,
NETUIPUPOBAHMS, LIUKIIW3ALNHY, IUPOIU3a, KPEKUHTa, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MoTydYeHUsl ¥ IPUMEHEHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, UUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKJIOATKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMUYECKHUE CBOWCTBA: PEaKIMU MPUCOCIMHEHUS, 3aMEIICHUSI B O-TIOJ0XKEHUE
Ipu JBOWMHOM CBS3M, MOJIUMEpU3alluu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Anxanuensl. Kinaccudukanus ankaaueHoB (CONpsKEHHBIE, N30JIMPOBAHHBIE,
Kymynuposarnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUUYECKUX CBOUCTB
CONMpSDKEHHBIX  nueHoB, 1,2- u  1,4-npucoeaunenue. I[lonumepuzanms
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTtaned yriepoja. duznyueckue CBOMCTBA AJIKUHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TPOHHYIO CBsI3b. KauecTBeHHBIC peakiiui Ha TPOMHYIO CBsi3b. CITOCOOBI MOTyUeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBA OEH30J1a M €T0 TOMOJIOTOB: PEAKIIUU 3aMEICHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE aJIKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- W HHUTPOTPYMIbI, aTOMOB rajnoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnbiit yronb v mpoiykTsl ero nepepadotku. CrnocoOsl nepepaboTku HeTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOECHUE TaJOreHIPOU3BOJAHBIX YIJIEBOAOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPraHUYECKUX COCIUHEHUSAX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
MOJHON BOJIbI, pacTBOpa IE€pMaHraHaTa KaJiks, B3aMMOJICMCTBHE aleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yrjepoja M BOJOpPOJa B OPraHMYECKUX BEIIECTBAX, IOJIYy4YEHHE OTUIIEHA W
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHHUPTHL. CTpoeHUE MOJIEKYN (Ha MpUMepe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUUMU 3aMEIIeHUs, JerujpaTalud, OKHUCIEHUS,
B3aUMOJICMCTBUE C  OPraHUYECKMMHM W  HEOPraHWYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuys Ha OJHOATOMHbBIE CIUPTHL. J[€HCTBUE 3TaHOIA U METAaHOIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie adupbl, HOMEHKIaTypa B U3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroaTtoMHble CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. dusnueckue u
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILCHUS, B3aUMOJEHCTBUE C OPraHMYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAYECTBEHHAasi pPEAaKIHUs Ha MHOIOATOMHbIE
cnupthl. [lpencraBieHue o MexaHuU3ME peaklMil HYKICOPUIBHOIO 3aMeEIICHUS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Puszndeckue cBoiicTBa PeHona. OCOOCHHOCTH XUMUUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['oMonoruueckue psabl allbIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenruHeHusi. OKUCIEHNUE AlIbIETHI0B, KAUECTBEHHBIE PEaKIIMU HA aJibJICTHIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJTHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OcoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHL. [loHSTHE O TNPOU3BOJHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(dupax. MHoroo6paszue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpeicTaBuTenu BHICHIUX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, MNAJIbBMUTHUHOBAS, OJICUHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIIOThl. CIIOCOOBI MOyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxnble >¢upbl. ['omonorudeckuii psna, oOmas dopmyrna, u3oMepus U
HOMeHKIarypa. du3nyeckue M XUMHUUYECKUE CBOMCTBA: THAPOJHU3 B KUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KUCTION U 1menouHoi cpenae. OcOOEHHOCTH CBOMCTB KHUPOB, COJIEPHKAIMIUX OCTATKH
HEMpEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapuabsl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, raigakto3a, pubo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
nakTo3a. BoccraHaBnuBaromye U HEBOCCTAHABIMBAIOIINE aAucaxapuasl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMmenenue. [lomucaxapuapl: kpaxmail,
MJIMKOTEH W 1ewoio3a. CTpoeHue MakpoOMOJEKYJ Kpaxmania, I[JIMKOTeHa U
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBAa Kpaxmala: TMApPOJN3, KAYECTBEHHAs peaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD PA3IMUHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAaHOJIa C HATPHUEM,
OKHCJICHUE HTUJIOBOIO CIIMPTA B aJbJErMJ HA PACKaJIEHHOM MEIHOU IIPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA AUXPOMATOM Kajius (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIOKO3bl ¢ TuapokcuaoM meau(ll), B3aumoneiicteue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Ctpoenne Monekyn, obmias ¢opmyna, U30Mepusi, HOMEHKIaTypa U (pusndyeckue
cBolcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelCTaBUTENb aMUHOB apoMatuyeckoro psaa. CrpoenHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30I1A.

AmunokucnoTsl. Homenkmnarypa u nuzomepusa. OTaenbHble MPeACTaBUTENN Ol
AMUHOKHUCJIOT: TIWUWH, alaHuH. Ousnyeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUM, peaklusl TOJUKOHJCHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XWMHYECKHE CBOMCTBAa OENMKOB: THUAPOJH3, JCHATYpPAIHs,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€lKH, pelIeHHEe OHKCIePUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A30TcoiepKalllue  OpraHMyYeckue  coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoliekyJIIpHbIE COeIMHEHUS.

OCHOBHbBIE TOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AINU, CPEIHSST MOJCKYIsIpHas



Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYJISPHBIX COCIUHCHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHoBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UICKYCCTBEHHbIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OHopasiiaraeMble TOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MonekynspHOH (OpMyNbl OpPraHUYECKOro COEIUWHEHHUS II0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYPHOH (POpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMUMUHU B
10 xnacce ocCylIeCTBISIETCS 4Yepe3 MCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SIBICHUE, HAYYHBINA (aKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHaJIM3, CHUHTE3, Kiaccuukaius, HaOIOIeHNe, HN3MEpEHHeE,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (YM3MUYECKUE BEJIMYUHBI, €IUHUIBI HU3MEPEHUS], CKOPOCTb, JHEPrus,
Macca.

buonorus: kierka, opraHu3M, OJKocucTtema, Ouocdepa, MeTadbOIHU3M,
HACIIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



doTocuHTe3, IBIXaHWE, OCNKH, YIIEBOABI, JKUPBI, HYKIEHHOBBIE KHCIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMaeMble, TOTIIIUBO.

TexHomorusi: MHUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUMU.

Atom. CocTaB aTOMHBIX aaep. XUMUYECKUM 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOuTanu. Kinaccudukarus XuMUIeCKUX JIEMEHTOB (S-, -,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OpPOMTAIISIM.
DONeKTpOHHbIE KOHPUTYpAIlMK aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YXKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIIEKTPOOTPUIATEIHBHOCTb.

Ilepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBA3b NepuoguYEcKoro 3akoHa u llepmogmyeckoil cUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TIpyllnaM U [epuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.11. Menneneena.

XuMHUecKkass CBSI3b. BHAbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTmdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. Kparaele cBs3u. BonoponHas CBA3b.
MexMOoNeKyIIsIpHbIE B3AUMOICHUCTBUS.

BajieHTHOCT, W BaJEHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeAuHEHUsIX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMILIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMSA.  THIIbI
KPUCTAIITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. MctuHHable pacTBOphl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi J0JIs BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamioruaparsl.



Knaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBHUAIIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPAHEHMS] MAaCChl BEMIECTB; 3aKOH COXPAHEHHUSI U MPEBPALICHU S
SHEPIUM MPU XUMHUYECKUX peakiusax. TermnoBbie 3PGheKThl XUMHUUYECKUX PEaKIIHi.
TepMoOXuMHYECKUE YPaBHEHUA.

CkopocTh XUMHYECKON peakiiuu, €€ 3aBUCUMOCTh OT Pa3IU4YHbIX (haKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.

O6paTtumble U HeoOpaTUMbIE peakiuu. XuMuueckoe paBHoBecue. Koncranra
XUMHUYECKOro paBHOBecHsl. DakTOphl, BIUSIOMIME HA TOJIOKEHUE XUMHUYECKOTO
paBHOBECHS: TeMIIEpaTypa, JABJICHUE U KOHIIEHTPALMU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

OnekTponuTuyeckas auccoruaiusa. CwibHbie U Ccla0ble AJICKTPOJIHTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peakuu
MOHHOTO OOMEHa.

OKHMCIHUTENIBbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTEneHb  OKUCIIEHUS.
Okucnutenb M BOCCTaHOBUTENb. IIpomecchl OKUCIEHHWS W BOCCTAHOBIICHHS.
Baxxneiime OKUCIUTENM W BOCCTAHOBUTENH. METOJ 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
paslioKeHUue TMepoKCHAa BOJAOPOJAa B MPUCYTCTBUHM KaTallU3aToOpa, MOMAEIH
KPUCTATUYECKUX PEIIETOK, MPOBEACHUE PEaKInii HOHHOTO 0OMEHa, OIpeieNieHre
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuogumueckon cucremMe XUMHUYECKHUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, pusndeckne M XMMHUYCCKHE CBOKMCTBA: PEAKIMH C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lNanorensl. HaxoxaeHnue B mpupone, COCOObI MOTyYeHHs, PU3HUYECKUE U
XUMHUYECKHUE CBOMCTBA. ['asioreHoBOOpOAbl. BaskHeHIne KUCIOpOICOASPIKALINE
coeIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIILICHHbIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlaGopaTopHble U NPOMBIIUICHHBIE CIOCOOBI MOJYYCHUS
Kkuciopona. Ouznueckue U XMMUYECKUE CBOMCTBA M NMPUMEHEHHE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI MONy4eHUs, (uznueckue u
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCHOThI. [IpuMeHenne cepbl U €€ COEIUHEHNM.

Azor. Haxoxzaenue B mpUpoAe, CHOCOObI MONY4YeHHS, (PU3HUECKHE WU
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [Ipumenenue Qocdopa u ero coegunenuir. DochopHbie
yI0OpeHUs.

Yrnepon, HaxoXIeHHE B TpUPOJE. AJUIOTPOINHBIE  MOIUDUKAIUY.
dusnyeckue W XMMHUYECKHE CBOMCTBAa IMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaoM. Okcua yraepoaa(ll), okcua yrimepoma(lV), yroiapHas kuciiora u eé
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BElIECTB, 0OPAa30BAaHHBIX YIJIEPOJAOM, U €r0
COEeIMHEHUH.

Kpemnuii. Haxoxaenue B mpupoje, CIocoObl MOJMydeHHs, (DU3nYecKue u
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetamioB B Ilepuoanueckon cucteMe XUMUYECKUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHUS DJICKTPOHHBIX 000JO0YeK aToMOB MeTauioB. OOmime
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEeKTPOXUMUYECKUN psifl HanpspkeHUd MeTaiwioB.  OOmme  crnocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anexkrpometamnyprusi. [lonstue o koppo3um meTtaiwioB. CrnocoObl 3alUTBI OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuil u kanuii: mnonyuyeHue, QU3HMUYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUH.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEHIECTB W UX COCIUHEHUHU.
XKécTkocTh BOABI U CITOCOOBI €€ YCTPAHEHHUS.



AJIOMUHUN: TTOTydeHue, (U3NYECKre U XMMUYECKHE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB 1o0ouHbIXx noarpynn (b-rpymnm)
[Tepunoanueckoi CUCTEMBI XUMUYECKUX AIIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMTENbHBIE CBOMCTBA. [lonydeHne U npuMEHEHUE XpoMa.

Ou3nyYecKkue M XMMHUYECKHE CBOMCTBA MapraHila M €ro COEAWHECHUM.
Baxneitmue coenunenust wMapranua(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

du3nYecKue U XMMUUYECKHUE CBOMCTBA Kejie3a U ero coenauHeHuil. OKCumpl,
ruapokcuanl u conn xeneza(ll) u xxenesa(lll). [Tonyuenue u mpuMeHeHHUE Kee3a
U €ro CIUIaBOB.

DU3UYECKUE U XMMUYECKHE CBOWCTBA MEIU U €€ coenqnHenui. [lonyuenue u
NPUMEHEHUE MEJIU U €€ COCTUHECHUM.

Huuk: monydyeHue, (U3MUECKHE U XHMHUYECKHE CBOHCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [IprmeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJCICTBUE LIMHKA M JK€Je3a C PacTBOpaMH KHUCIOT U
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KaTHOHbl METAJUIOB, B3aMMOJEUCTBUE THUIPOKCUIOB AIOMHHHS W ILMHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«lanorens», «Cepa u e€ coeguHeHus», «A30T u Gochop U UX COCAMHEHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B o0ecrnieueHN yCTOMYMBOTO pa3BUTHS yeiaoBedyecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHu3alil XMMUYECKOT0 Npou3BOoACTBa. [IpombliieHHbIe
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIIOTHI, MeTaHoJa). [IpombllieHHbIe CIOCOOBI MOTYYEHHUS] METAIIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HCHUE OKPYXKAIOIIEH Cpelbl U €ro MOCIEICTBUA.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTUHA MEIULIMHBI.



XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
oOecreyeHuu NuIIeBoi 0€30MacHOCTH.

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3ZHU.

XuUMHSI B CTPOUTEIHCTBE: BOXKHEUIIINE CTPOUTENbHBIE MaTepualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIBCKOM X03s1icTBe. OpraHndecKue U MUHEpaIbHbIE YI0OpEHMUS.

CoBpeMeHHBIE KOHCTPYKIMOHHBIE MaTe€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3nekTpoHuky. HanHoTtexHomoruu.

PacuétHnie 3agaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM OO0OBEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJWYECTBA BEIIECTBA) MPOIYKTA
peakiuu, €clIM OJHO M3 BELIECTB JaHO B BHJIE pPacTBOpa C ONpEAEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTpAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HEOpraHnueckoil xumuu B 11 kjacce OCyIIECTBISAETCS YEPE3 UCMHOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATHUNA, IPUHATHIX B OTACIBHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiIacCu(UKalus, MepuoIudyHOCTh, HAOII0eHNE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHME BEIIECTBAa, HJACAIBHBIN Ta3,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpyTrOBOPOT BELIECTB U IMOTOK IHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAEMbI€, TOILIUBO,
peCypCHI.

TexHonorus: XUMU4YeCKass MPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHUaibl, CENbCKOXO35MCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpernaparoB, IMPOHU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBeTCTBUHM € CHCTEMHO-AEATENbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIOINIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMUMHUCS POCCUMCKON TIpakJaHCKOW HMJIEHTHUYHOCTH; TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTA M CAMOOTPEIEICHUIO; HATMYUE MOTUBALIMM K
0Oy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYyYalolIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIIECTBE MpaBWJIAMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CTIOCOOHOCTh CTABUTD LI€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEIBHON M TMPAKTHUYECKOW JeATEIHbHOCTH
oOydJaromuxcs B MpOLecCe peanu3aluu 00pa3oBaTeNIbHON JESTEIBbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHHS 00YYaIOUTUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpPaBWIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4EeOHBIX W TMO3HABATENBHBIX 3a/1ad, BHITIOJHEHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTbI JPYTUX IPU aHAIN3€ Pa3IMYHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

LEHHOCTHOI'O OTHOIIEHHMS K MCTOPUYECKOMY M HAydyHOMY HAcCJIEIUIO
OTEUYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e mH(OpMalMKU O MEPEOBLIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XHUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIINU, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMM HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUIN
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHUSI K COOCTBEHHOMY (PU3MUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIFO/ICHUST TIpaBUJI OE30IMAaCHOr0 OOpaIlleHUs C BEIeCTBaMU B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHMUSI IIEHHOCTU TPAaBUJI HWHIWBUAYAJTBHOTO M  KOJUICKTUBHOTO
0€3011acCHOT0 MOBEJACHUS B CUTYAIIMX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTFOJIEH;

OCO3HAHUS MOCIEICTBUI M HENPHUATHS BPEIHBIX NMPHUBBIUEK (YHOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIEAOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM W JAPYrUX BHIAX
NEeSATeITLHOCTH;

YCTAaHOBKM Ha AaKTHMBHOE Yy4YaCTHE€ B PEIICHUHM MPAKTUUYECKUX 3a7ad
COIIMAJIbHOM HAIpaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHYCCKOMY HM3YYCHHIO MPpodeccuii pa3audHoro poja, B TOM
YHUCJIe HA OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHUN 110 XUMUHU;

YBOKEHUS K TPYAY, JIOASAM TpyJa U pe3yibTaTaMm TPYI0BOM AEATEIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaJbHOM TPACKTOPUU
oOpa3zoBanus, Oyaymer npodeccun W peaau3anuud COOCTBEHHBIX JKM3HEHHBIX
IJIAHOB C Y4YETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMUM, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1€JIeCO00pa3HOr0 OTHOIICHHS K TPUPOAE KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HU Ha 3eMIIE;

MMOHUMaHUs TJIOOAJNBPHOTO XapakTepa SKOJOTHUYECKUX MpOoOaeM, BIUSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUS HEOOXOJIMMOCTH HCMOJIb30BAHUSI JOCTIKCHUN XUMUU A
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejie, YMEHUsI MPOTHO3UPOBATh HEOIArONPHUATHBIC JKOJIOTHYECKHE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NeSATeTbHOCTH AKOJIOTUYECKON HaIpPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUH NpoOJeM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXxXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU JUIsI  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepuaIbHOM KyJIbTYpbl, B PEIIEHUH TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM W SKOJOTUYECKON O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 00ECTICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAaHUsl CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEeMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIB30BATh
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAay4yHbIX (DaKTOB U HMEIONIUXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJIB30BaTh XWMHUYECKHE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIOCOOHOCTM K  HENpPEpPhIBHOMY OOpa30BaHUIO U
caMOoOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XUMHH B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeMeTHbIE PE3yIbTaTbl OCBOEHUS NPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo1ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUS  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUHbIE TOHSTHS, OTpaKarollue
LEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CIHEUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, SIBJICHHE,
npolecc, CUCTEMa, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCaJIbHbIE Y4eOHble NEHCTBUA (TMO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHMS U YHHUBEpPCaJbHbIC y4eOHbIC
JIEHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpeaMeTHbIE pe3yJbTaThl OTPAXalT OBJAJCHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABaTEIbHBIMH, KOMMYHHKAaTUBHBIMU M  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

1) 6a30Bble JJOruvYecKHe JAeicTBUS:

CaMOCTOATENLHO  (pOopMyIHpOBaTH M aKTyalM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIEISAMU;

UCIIOJIB30BATh NPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOrO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsI OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUIS KIACCH(UKAIIMM BEIIECTB W
XUMHUYECKUX PEaKIU;

YCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE paACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PaCCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHUE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;

dbopMynTUpOBATH LM U 3a]Ia4l UCCIIEIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIE
U CaMOCTOSITEIBbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KaueCcTBE HMHCTPYMEHTA
MO3HAHMS M OCHOBBI JUIsi (POPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS UM  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEeSTENbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUS.

3) pa6oTa ¢ uHpopmaueii:

OpUEHTUPOBATHCS B PA3IMUYHBIX HMCTOYHHMKAX HHPOpManuu (HAy4HO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMAIUIO Pa3TUYHBIX BUIOB U (popm
Ipe/ICTaBICHUS, KPUTHUYECKU OIICHUBATh eé JOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHSITH Pa3IMYHBIE METO/ABI MIPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

nprOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITETILHO  BBIOMpATh  ONTHMAIBHYIO  (QopMy  TpeICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XUMUYECKOW HH(MOpMalMel: NPUMEHITh MEXNpeaMeTHble ((u3znyueckue u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYK1a€MOM TEMBI B XOJI€ IMajIora u/uiu
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENTIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HUCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3aluy y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UILUNA B
X0/J1e 00CYXJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepcaJlbHbIe y4eOHbIE 1eCTBUS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
NESTENbHOCTh, ONpenesss €€ Uead W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  alrOpUTM JIEHUCTBUHA TIpH
BBIMIOJTHEHUM Y4eOHBIX M MCCIENOBAaTENbCKUX 3a/ad, BbIOMpaTh Hauboee
b (exTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYLIECTBIISITh CAMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHaldu3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATHBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU HA yTIyOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOimero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAy4IHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3NMYHBIX YUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYalIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThbl MPEACTABIEHbI IO T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuyeckass XuUMUSI»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTb NPEACTABICHUM: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUU HOBBIX MaTEpHUAJIOB,



HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHU palMOHAIILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOHOM CPeJIe;

BIAJICHUE  CHCTEMOM  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAECT:
OCHOBOIIOJIAraloIINe MOHATUS — XUMUUYECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka artoma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aToMa, TUOpUAu3alus aTOMHBIX OpOWTanedl, HOH, MOJIEKYJa,
BaJICHTHOCTb, DJIEKTPOOTPHUIATEILHOCTh, CTETICHh OKUCIICHUSI, XUMUYECKas CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIM 00BEM, YTIEPOIHBINA CKeNeT, (DYHKIIMOHAbHAS
IpyImna, pajaudkan, CTPYKTypHbie ¢Gopmynbl (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M TPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKAIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. U. MeHneneeBa, Teopus CTPOCHHS OpPraHUYECKUX
BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPAIICHUS DSHEPrUM TMPU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; MTPEACTaBICHUS
0 MEXaHHW3Max XHMHUYECKHX pPEaKlIHil, TEPMOAUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opuenTanTsl | 1 Il pona);
(akTONOTHYECKHE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METAHOMA, TepepaboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIINE MOHITHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHHIA:

UCII0JIb30BaTh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PACKpPbIBATH UX CYIIHOCTD:
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKUHMA  MOCPEACTBOM  COCTaBIICHUS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuidi HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLIIOCTPAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTb YMEHUI: YCTAHABIMBATh MPUHAIC)KHOCTh HU3yUYCHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpEeJCTAaBUTENICH OPraHMYECKUX BEIIECTB (ITHJICH, alleTHIICH, TOJIYOJ, TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TATbMUTUHOBAS KHUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWUJIWH, JUBUHUJ, U3OIPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYeCKUX COCAMHEHUAX (KOBAJEHTHAs W HOHHAs CBSI3b, O- M T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
opranuueckux BemecTB A. M. bytnepoBa jisi 00bsICHEHHUST 3aBUCUMOCTH CBONCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKIIOAIKAHOB, aJJKEHOB, aJKaJIUEHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXIYy HUMU  YpaBHEHHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U M-CBS3H), B3AUMHOTO BIIUSIHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE IPUMEHEHHNE TIPOAYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOIIOICHUH, N3MEPEHUN, MOJCIUPOBAHUN, KCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEILHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3Yy4YECHUSA
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenuYuH (Macca, OOBEM Tra30B, KOJIWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHHUIO XMMHUYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHMI: MPOTHO3UPOBATH, AHAIM3UPOBATH U OIEHUBATH
C TIO3MIMH  DKOJIOTMYECKOW  Oe30MacHOCTH  MOCJIEACTBUS  OBITOBOM U
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIIOJIb30BATh MMOJYYEHHBIE 3HAHUS JJISI IPUHATHS TPAMOTHBIX PEILICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMHYECKUN SKCIEpPUMEHT (TIOJlydeHHEe W H3y4YeHHE CBOMCTB OpPraHUYECKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30rmacHOro OOpaIlleHWs ¢ BEIIeCTBAMU M J1A0OPAaTOPHBIM O0OPYIOBAaHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pe3yJIbTaThl IKCIEPUMEHTA, AaHAIU3UPOBATD U OLIEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOMI0IaTh MpaBUJIa DKOJIOTHYECKH 11eT1eCO00pa3HOro TOBEACHUS B OBITY H
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA YKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs cMbIch nmokaszaresns [1J1K;

aHAJM3UPOBATH 11€JIECOO0Pa3HOCTh MPUMEHEHUS OPraHMYECKUX BEIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUW: OCYIIECTBIATh IICJICHANPABICHHBIA MOUCK
XUMUYECKOW MHGOPMALIUK B Pa3IMYHBIX UICTOUHUKAX (HayyHas ¥ yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUYECKYI0 MH(OpMAIHIO, nepepadaThiBaTh €€ U HCIOJb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHudeckas
XUMHUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHHMI MPUPOJBI, O MECT€ U 3HAUYCHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM SKOJOTHUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOCCIEUEHUU DPAIMOHAIBHOTO MPUPOOMNOJIH30BAHMS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl YEJIOBEKa, a TaKkKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIME TMOHATUA — XUMHUYECKUM DJJIEMEHT, aToM, SJIpO aroma,
M30TOIIBI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OPOUTAIH, OCHOBHOE U
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb  OKHUCIICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKAsA PpEIIETKA, XHUMHUYECKas peakuusi, pPacTBOpP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJECKTPOJUTHYECKAsT JTUCCOLMALMS, CTEINEHb JUCCOIAAINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBHUTENb, TEIUIOBOU d(PdeKT
XUMHUYECKOU PEAKIMU, CKOPOCTh XUMUYECKON pEaKIUi, XUHMUYECKOE PAaBHOBECUE;
TEOPUU M 3aKOHBI (TEOPUS ABJIEKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUUECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPALCHUS SHEPTUU MPU XUMUYECKUX PEAKIHAX, 3aKOH MOCTOSHCTBA COCTAaBA
BEIIIECTB, 3aKOH JECUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHUMBOJHUYECKUN SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOCHHUM BEIIECTBA HAa ATOMHOM, HWOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaxX XHUMHUYECKHUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAaX, COCTaBE, NMOJYYEHHH M OE30MacCHOM
HCIIOIb30BaHUN BKHECHUIINX HEOPraHWMYECCKUX BEMIECTB B OBITY M MPAKTHUYCCKOU
NEATCNPHOCTA  YEJOBEKa, OOMMX  HAyYHBIX MOPUHIOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAaHHOCTh YMEHHH: BBISBIISITh XapaKTEpHbIC MPU3HAKH TOHITHH,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MIPEBPAICHUN;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucreMatnueckyio HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UIMuecKas, BOJIOPOJIHAS), THUN KPUCTAIUIMYECKOW PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMUYECKOW CBS3M M THUINA KPUCTAUIMYECKOW peméTrku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTaBy pearupyrollux BeEIIeCTB, TEIUIOBOMY 3(PGhEKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YaCTUIO KaTajau3zaTopa H
JIPYTHUE); CAaMOCTOSITEILHO BBIOUPATh OCHOBAHMSI U KPUTCPUM IS KIacCUDUKAIINH
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTO 3akoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHUYECKUX DJIIEMEHTOB U HX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOMCTBAa  BEHIECTB  pa3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUNA MOCPEACTBOM COCTABICHUS SJEKTPOHHOrO OanaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT Pa3IMYHbBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS 10/ BIUSTHUEM
BHEIIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHS] HEOPTaHMYECKUX BEIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUYKHU
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOJCHUE, HU3MEPEHHUE, MOCIUPOBAHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICICHHBIN ), UCTIOJB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MNOHSATUN «MaccoBas JOJI BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHLICHTPALIMS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB; TEIUIOBOrO A dekra
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
M3BECTHOW CTETEHBIO JHUCCOLMAINM;, Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUHU, €CIU OJHO W3 MCXOJHBIX BEIIECTB JAaHO B BUJIE PacTBOpa C
oTpeIeIEHHOW MacCOBOM JIOJIEH pacTBOPEHHOTO BEISCTBA WJIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONMpEIeICHUE
Cpelbl PacTBOPOB BEIIECTB C MMOMOIIBI) HWHIWKATOPOB, H3yUYECHHE BIUSHUS
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMaMm «Mertamisy u  «Hemetamnel») c
coOJioieHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMU U Ja0OpaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHMI: COOIOATh MPaBUIIA MOIb30BAHUS XUMUYECKON
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B LIEJISIX COXPAHEHUSI CBOETO 30POBBS, OKPYKAIOLIECH MPUPOIHON
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUMW: OCYIIECTBISATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIL30BaTh
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOM 3aaueii.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThbI pecypest
Pazgen 1. Teopernyeckue 0CHOBbI OPraHHMYeCKOH XHMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHMS OPTraHMYECKUX coequHEHnN A. M. 8
byrneposa
Hroro mo pazgeny 8
Pa3znesa 2. YriieBoaopoanbl
51 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKAHbI
59 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 14 1
aJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTHu4ecKue yrieBoa0po bl (apeHbI) 8
54 [IpupoaHble HCTOYHUKHU YTIEBOJAOPOIOB U UX 4
' nepepaboTKa
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbIETUIBI U 21 1
' keToHbl. KapOoHOBBIEe KUCHOTHL. CIOXKHBIE




a¢upsl. XKups

3.3 VYrneBoasl 9

Hroro no pazneny 41

Pasnen 4. A3oTcoaep:kamme opranudeckue coeMHeHus1

4.1 AMuHBI. AMHHOKHACIIOTHL. beku 12

Hroro no pazgeny 12

Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYISIPHBIE COETMHEHUS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3akoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 9
anemenToB J. 1. Menaeneera
19 Crtpoenue BemiectBa. MHOTOOOpasue 11 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 19 1 3
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeramnbl 31
2.2 Mertamibt 23
Utoro no pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 MeTo bl TTO3HAHUS B XUMUH. XAMUS U 9
' KH3Hb
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 4 8







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacoB

Bcero

KonTtpoibHbie
padoThI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer u 3HaYEeHNE OPraHUYECKON
XMMMH, MIPEACTAaBICHIE O MHOT000pazuu
OPraHNYEeCKUX COCTMHEHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasieHTHBIC BO3MOXXHOCTH aTOMa Yriiepo/ia

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsA3eH

Teopus cTpoeHHst OpraHU4ecKUX
coenqunenuit A. M. byriepoBa

Buabl nzomepun: crpykrypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIC

3¢ deKTh B MOJIEKYJIaX OPraHuYeCcKUX
COCIMHEHU

[IpencraBnenue o KiaccupuKaImy u
cucrematrueckas Homenkiaarypa (IUPAC)
OpraHMYECKUX BEIEeCTB

Knaccugukanus peaxkiuii B OpraHn4eckoi
XUMHUHU




CucreMarusanuys 1 00001IeHYE 3HAHUM IO
TEME

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dbopmya, HOMEHKJIATypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl osTyueHus: ¥ IpUMEHEeHUe
AJIIKaHOB

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOKCTB, CIIOCOOBI
MOJTyYCHHUS U TIPUMCHEHUE

13

Pemenne pacu€THBIX 33724 HA
ompeieJICHUE MOJICKYIISIPHON (OPMYJIbI
OPraHUYECKOT0 BEIIECTBA 10 MACCOBBIM
JOJIIM aTOMOB 3JIEMEHTOB, BXOISAIIHX B €r0
cocraB. CucteMaTu3alnsg 1 0000IeHIE
3HAHMH 10 TeMe

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.
CTpykTypHas U IHC-TPaHC-U30MEpUs
aJIKCHOB

15

dusnuecKkue ¥ XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa




CrniocoObl mosryyeHus U NpUMEHEHNE

16
aJIKCHOB
[Ipaktuyeckas padora Ne 1 mo teme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €T
cBolicTB"
Pemenue pacu€rHbix 3a1a4 Ha

18 oTpeieJICHuEe MOJICKYIISIPHOUM (hOPMYIIbI
OpPraHUYECKOTO BEIECTBA
AJNKagueHbl: CONPSKEHHBIE,

19 M30JIMPOBAHHBIC, KyMYJITHPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JIIEHOB

21 CriocoObl MoTy4eHus! U IPUMEHEHNE
aJKaJuECHOB
AJIKMHBI: TOMOJIOTHYECKHH psiJi, oO1as

99 dhopmyna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
(bu3uvecKue cBOMCTBA

23 XuMHYeCKHe CBOMCTBA aJIKNHOB

24 KauecTBeHHBIE peakiy Ha TPOHHYIO CBSI3b

25 CriocoObl mosTyueHus: U MPUMEHEHNE
AJKHHOB

26 Pemrenue 3agau: pacu€Tsl IO ypaBHEHUIO
XUMUYECKON peaKuu

97 CucreMaru3anus 1 0000IIeHUE 3HAHUH 10
TeMe

28 ApEHBI: TOMOJIOTUYECKUH PsiJI, 0OIIast




dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyoJIa, NX (PU3HYECKUE
CBOIiCTBa

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

29
3aMeIeHUs
XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOCTUHEHMS, OKUCIICHAE TOMOJIOTOB
OeH3oma

31 Oco0eHHOCTH XUMUYECKUX CBONCTB
CTHpOJIa
Pemenune pacu€THbIx 3a1a4 Ha

32 oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OpraHHYECKOro BEllecTBa

33 CriocoOblI moTyueHus: ¥ IpUMEHEHUe
apeHoB

34 I'enetnueckas CBsA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUU 1O TeMe

36 [Ipuponausiii raz. [lomyrabie HEQTSIHBIC
ra3bl

37 KaMeHHBI# yroib v MPOyKTHI €ro
nepepaboTKH
Hed1b 1 cniocoOs! e€ nepepaboTKH.

38 [IpumeneHne mpoayKTOB mepepaboTKH

HeTH




39

I'enetnueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijiieBoaopoaoB

40

["anoreHonpon3BoAHbBIE YIIIEBOJOPOIOB!
AJIEKTPOHHOE CTPOEHUE; peaKkLuu
3aMelleHus TajJoreHa

41

JleicTBue 1mienoyuent Ha
rajoreHnpoun3BoiHbIe. B3anmoaeicTeue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

Cucrtematu3anusa 1 0000IIeHe 3HAHUH 10
pazaeny "YrieBoaopoasr"

43

KonTponbHas pabora no teme
"YrneBonopoisr"

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
¢du3nveckne CBOKWCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoOBbl MOJIY4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

47

[Ipocteie 3¢upsl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (U3NUECKUX U
XMMHMYECKHUX CBOICTB

48

MHOroaroMHbI€ CIIUPTHI: STUIICHIJIMKOJIb U
TJIMLEPUH, UX (PU3NYECKHE U XUMHUECKUE
CBOICTBa

49

CrniocoObl mosryyeHus U NpUMEHEHNe




MHOT'0Q@TOMHBIX CITUPTOB

®deHoJI: CTPOEHUE MOJIEKYIIbI, (PU3UYECKUE

50 .
cBoiicTBa. TOKCHYHOCTH (peHOTIa

ol Xumudeckue cBoicTBa (heHosa

59 CriocoObI mosTy4eHHs U IpUMEHEHNE
(dbenona
[IpaxTnueckas padota Ne 2. Pemenue

53 IKCMIEPUMEHTAIBHBIX 33134 TI0 TeMe
"CrnupTsl U (heHoIbI"

54 Cucrtematusanusa 1 0000IIeHHe 3HAHUH 110
TeMe
AJBJIETHIBI M KETOHBI: 3JICKTPOHHOE

55 CTpOCHHUE KapOOHWIIBHOU TPYIIIIBL;
TOMOJIOTUYECKHE PsJIbI, 001Ias popmyna,
M30Mepusl 1 HOMEHKJIaTypa

56 AJIbJIeTUIBI ¥ KETOHBI: (PU3UYECKUE
CBOWCTBA; pEAKIMH TPUCOCTUHCHUS

57 Peakiiuu okuCIICHUS 1 KAYECTBEHHBIC
pEaKIMy AIbJCTUIOB U KETOHOB

58 CriocoOBbI MOJTyYeHHsI aJIbJICTH/IOB U
KETOHOB
OIHOOCHOBHBIC ITPE/ICNIbHBIC KAPOOHOBBIC

59 KHCTIOTBI, 0COOEHHOCTH CTPOCHHS UX
MOJIEKYI

50 N3omepus u HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3MvecKune CBONCTBA

61 XUMUYECKUE CBOMCTBA MPEIETbHBIX

OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT




62

OcoOeHHOCTH CBOMCTB MypaBbUHON
KUCIIOTBL. MHOrO0Opasue KapOOHOBBIX
KHUCIIOT

63

OCOOGEeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBurenn BbICIINX
KapOOHOBBIX KHUCJIOT

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObl MosTyueHus: ¥ IpUMEeHEeHue
KapOOHOBBIX KHUCIOT

66

CrnoxHbIe 3(OUPBI: TOMOJIOTHYECKUH P,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

dusnyeckue U XUMUYECKHE CBOMCTBA
a¢upoB

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHYECKOHN peaklnu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpPMYJIIbI OPraHUIECKOTO
BEIECTBA

69

[IpakTuueckas pabota Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"KapOoHoBble kuCI0THI. CrokHBIE 3pUpHI"

70

XKupsl: ctpoenue, pusndeckue u
XMUMHYECKHE CBOMCTBA (THUAPOIIU3)

71

OCo0GeHHOCTH CBOHCTB JKUPOB,
COJIEPIKAIMX OCTaTKU HETPeaeTbHBIX




JKUPHBIX KUCIIOT. JKUpBI B IIpUpoae

MpbUta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX MoroIee aeicreue. Ilorsarue o

72 CUHTCTHUYECKUX MOIOIIUX CPEIICTBAX
(CMC)
I'eneTnyeckas CBS3b YIIICBOJIOPOJIOB U

73 KHCIIOPOJICOACPIKAIMUX OPraHUICCKIX
BEIIECTB

72 Pacu€tel 0 ypaBHEHUSAM XHMHYCCKHUX
peakuui

75 Cucrtematusanusa 1 0000IIeHHe 3HAHUH 10
TeMe
OOm1ast XxapaKTepUCTHKA YIIIEBOJOB U

76 KJaccuukaius yrieBo10B (MOHO-, TU- U
TOJICaxapu bl )

77 MoHocaxapubl: pU3HUECKUE CBOMCTBA U
HAXOXXJICHHUE B TIPUPOJIC

78 [TpumMeHeHwue TIIOKO3bI, €€ 3HAUCHHE B
KHU3HEIEATSILHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa, MaJibTo3a U

79 nakto3a. HaxoxaeHue B mpupoie u
MPUMEHEHHE AUCAXaPUIOB
[Tonucaxapupl: CTpOEHUE MAaKPOMOJIEKYIL,

80 ¢bu3nyeckre 1 XUMHUYECKHE CBOICTBA,
MIPUMEHEHHE

81 [TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenune pacueTHbIX 33124 Ha

ONPpCACIICHUC JOJIM BbIXOAa MPOAYKTA




pCaknuuu 0T TCOPETUICCKU BO3MOKHOI'O

83

Cucremarusanus 1 00001IeHrE 3HAHUHA 110
pazueny

84

KonTtponsHas pabota o Teme
"Kucnopoaconepkaiiyue opraHudecKkue
coeuHEeHUS"

85

AMuHBIL: K1accu(UKalus, CTpoeHUE
MOJIEKYJI, 0011ast popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

86

XUMHUYECKUE CBOMCTBA aluPaTHUECKUX
aMUHOB

87

AHWINMH: CTpOEHUE aHWINHA, 0COOEHHOCTH
XUMUYECKHUX CBOMCTB aHWJIMHA

88

CriocoObI mosTy4eHHs 1 IPUMEHEHNE
anrpaTHIECKUX aMUHOB

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa U
nzoMmepusi, pusnueckre CBONCTBA.
OTtnenbHBIC MIPEICTABUTENH O~
AMUHOKHCIIOT

90

XuMHJecKre cBOMCcTBa AMHMHOKHUCIIOT, UX
OHOJIOrMYECKOE 3HAUYEHHE aMUHOKHUCIIOT.
Cunre3 n ruapoJin3 NCrTuaoB

91

benku kak mpupoHbIE TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tco;[ep>lcaume reTCPOUUKINICCKUC
COCAMHCHUS. HYKJICI/IHOBBIe KHUCJIOTBI:
COCTaB, CTPOCHHC U Ouoyoruyeckas POJIb




94

[Ipaktudeckas padora Ne 4. Pemenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"A30TcoepKalue OpraHndecKue
coenuHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 IO TEME
"Pacrio3HaBaHre OpraHMYeCcKuX
coeqrueHuin”

96

KonTposbHas pabora no teme
"A30TCOIepKaIINe OPraHUIECKHE
coequueHus"

97

OCHOBHBIE TTOHITHS XUMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN 1
METOJIbI UX CUHTE3a —II0JIUMEPHU3aLIUs U
MOJIMKOHICHCALIUS

98

[Tnactmaccel. YTunu3zamus u nepepadoTka
IJlacTuKa

99

DJ1acToOMEphI: HATypaJbHbIN
CHUHTETHYECKUE Kayuyyku. Pe3una

100

Bonokna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHHTCTHYCCKUC. HOJII/IMepBI ClICouaJIbHOI'O
Ha3Ha4YCHUA

101

IIpaktruyeckas pabora Ne 6. Pemenue
SKCIIEPUMEHTAJIbHBIX 337a4 110 TeEME
"Pacno3HaBaHue ILIACTMACC ¥ BOJIOKOH"

102

O06o00611eHe U cUcTeMaTH3aIUs
M3YyYEHHOTI'0 MaTepHaa 1o TeMe
"BbICOKOMOJIEKYISAPHBIE COETMHEHUS"




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI pecypeE!
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUECKHM 1
aJIeMeHT. M30ToInI
9 CtpoeHnue IeKTPOHHBIX 000JI0UYEK aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Knaccudukanus XuMuaeckux 3J1eMeHTOB (S-, 1
p-, d-, f-amemeHTHI)
4 Pacnipenenenue 3meKTpOHOB IO ATOMHBIM 1
opOuTamsm
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 2JIEMEHTOB B OCHOBHOM M BO30YXAEHHOM 1
COCTOSIHHH
5 DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepunoanueckuii 3akon u [leproaudeckas
7 cHucTeMa XMMUYeCKuX djaeMeHToB []. U. 1
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
3 XMUMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX MU 1
MPOCTHIX M CIIOKHBIX BEUIECTB MO TPYITaM U
nepuoam
9 Cucremarusamnys 1 00001IeHNe 3HAHUH 110 1




TEMC

10

Buaer xumudaeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOW CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKYIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX TE€OMETPUUYECKUM CTPOECHUEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJieKynsipHOTO U
HEMOJIEKYIISIPHOTO CTpOoeHUs. THurbl
KPUCTANINYECKUX PELIETOK U CBOMCTBA
BELIECTB

14

Ilonatue o AUCIEPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/Ie 0 KOJUIOMAHBIX pacTBOpax

15

HcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBIIEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsl

16

CriocoObI BbIpaKeHUSI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemrenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
"MaccoBas J10J1s1 pacCTBOPEHHOTO BelecTsa',
"MoJIsipHasi KOHUEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH I10
TEMC




20

Kontponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs”

21

Krnaccudukanus XuMHUeCKUX peakuuii B
HEOPraHUYECKOW U OPraHNYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Borurcnenust no ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPAaBHEHUSIM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3IMYHBIX (aKTOPOB.
Karanus u xatanuszaropsl

25

I'omoreHnnsie n reTCPOrcHHbIC pCaKIun

26

[IpakTrueckas padorta Ne 1 o Teme
"BiustHue pa3nudHbIX GaKkTOpoB HA
CKOPOCTb XUMHYECKON peakiuun"

27

OO6patuMble U HEOOpaTUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECUE

28

IIpakTtuyeckas padora Ne 2 o teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
II0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/I‘-ICCKaH JUCCOoLManms. CunbHbIC
U cl1a0Oble QJICKTPOJIATHI. Cremnenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Bonopoansrii mokazarens (pH)
pacTBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax dJIEKTPOJIUTOB
[IpakTnueckas padora Ne 3 o Teme

32 "XuMHYECKUE peaKlIui B pacTBOpax
AIEKTPOIUTOB"
OKHCIIUTEIEHO-BOCCTAHOBUTEIBHBIE

33 peakuu. BaxxHe#me OKUCIUTENH 1
BOCCTaHOBHUTEIH

34 MeTton 31eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
Oamanca

35 DIIEKTPOJIN3 PACTBOPOB U PACTIIABOB
BEIIECTB

36 Pemenue 3aga4u pa3auvHBIX THIIOB

37 Pemenue 3aga4u pa3auvHBIX THIIOB

38 Cucremarusanys 1 00001IeHNe 3HAHUH 110
teme "XuMHUUeCcKre peakiuun"

39 KontponbHas padoTa o teme "XuMuueckue
peakuun"
[Tonmoxenne HemeraoB B [lepuoauueckoit

40 CHUCTEME XMMUYECKHUX daeMeHToB []. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
aToMoB. Du3nUecKue CBOMCTBA HEMETAIIJIOB

41 ANoTponus HEeMETauIoB (Ha puMepe

KHCTopoa, cepsl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'napubl
l"aymoreHsl: HAXOXKICHHUE B PUPOJIC, CIIOCOOBI

43 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOICTBa
lNanorenoBomopoasl. Baxunelmue

44 KHCJIOPOJICOACPIKAITNE COCTUHEHUS
TaJIOTCHOB
JlaGopaTopHbIe ¥ TPOMBIIIICHHBIE CTIOCOOBI

45 MoJtyueHus rajoreHoB. [Ipumenenue
TaJIOT€HOB U UX COCTMHEHUN
[IpakTuueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

47 MIPOMBIIIIJIEHHbIE CLIOCOOBI TOJTYUYESHHUS,
(dbuznueckue U XuMu4yeckue cBoictra. O30H.
[IpumeHeHue KUCIOpOIa U 030HA

48 OKcHIbI U IEPOKCHUIBI

49 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUEe U XUMUYECKHE
CBOMCTBA

51 CepoBosiopo, Cynb(u bl

59 Kucnoponaconepkaiue coelMHEHUs! CEPBI.
Oco0eHHOCTH CBOMCTB CEpHO KHCIOTHI

53 IIpakTtuyeckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a1a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: Hax0XkJIeHHE B IPUPOJE, CIIOCOOBI

o4 MoJTy4eHus1, GU3NIECKAE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI

55 Kucnopoaconepxaiiue coefuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [IpumMeHneHwe a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®dochop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI

S7 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

58 Oxkcunpt hochopa, pochopcoaepxarniue
kucioThl. Cos pochopHOI KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Perenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhochop u ux coenuHeHU"
Yrnepo: HaXxoKIeHUE B PUPOJIE,

61 AJUIOTPOITHBIE MOTU(PUKAINN; PU3NUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

62 Oxcup yriepoaa(ll), okenn yrnepoma(1V),
yroJibHAasi KUCIIOTa U €€ COJH

63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxJIeHUE B IPUPOE, CIIOCOOBI

64 NoJTy4eHus1, GU3NYEeCKue U XUMHUECKHUE
CBOMCTBA

65 Oxcup kpemuusi(1V), kpeMHUEBasE KHCIOTA,




CHJIMKAThI

[IpuMeHeHne KpeMHUS U €r0 COCTMHEHUM.

06 Crexio, €ro noyy4eHue, BUIbl CTEKIIa

67 Pemenue 3a1a4 pa3InyHBIX TUTIOB

68 Cucremaru3zanus 1 00001IeHUE 3HAHUM 110
teme "Hemeraminr"

69 KonTpomasHas padora o Teme "HemeTamisr"

70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIIHO0K
[Tonoxxenne metannos B [lepuoanueckon

71 CUCTEME XMMHUYECKHX JICMEHTOB.
Oco0eHHOCTH CTPOEHUS SIIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB

7 OO6mue ¢puznuecKre CBOMCTBAa METaJIOB.
[IpumeHeHre METaIOB B OBITY U TEXHHUKE

73 CmiaBsl MeTaiuioB. Kopposust metamion

74 Pemenue 3aga4y pa3auvHBIX THIIOB
DIIEKTPOXUMHUYECKHUI P HATPSKECHUI

75 MeTaiuioB. OO01IHe crnocoObl MOIy4YeHHUS
METaJlJIOB
OO6mas xapaktepuctuka MetamioB |A-
rpynmnsl [lepuoauueckoit cucTeMbl

76 XUMHUYECKHUX IEMEHTOB. HaTpuil u kanuit:
noJtyueHue, GU3NYecKue 1 XUMUIECKHEe
CBOMCTBa, MPUMEHEHHE MPOCTHIX BEIIECTB U
HUX COeIUHEHUI

77 Oouas xapakTepuctuka metayuion |A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JIeMEHTOB. Maraui u

KaJbIMi: TIoNTy4deHue, pusndeckue u
XUMHYECKHE CBOMCTBA, MIPUMEHECHHUE
MPOCTHIX BEIECTB U UX COCTUHEHUN

78

XKécTkoCTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUS

79

AnroMuHMIL: Iony4yeHue, Gpu3nyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA ATTFOMUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndYHbIX TUIIOB

82

[IpakTuueckas padota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"Metaiuibl TJIaBHBIX OATpymI"

83

OO6mras XxapakTepuCcTUKa METALJIOB
no6ounbIx nmoarpym (b-rpyr)
[Teproanyueckoi CUCTEMbI XUMUYECKHUX
9JIEMEHTOB

84

duznyeckre U XMUMHUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueliive coeiMHEHUs] MapraHiia.
[Iepmanranar Kanus, €ro OKUCIUTEIbHbIE
CBOICTBA

86

du3nyecKre 1 XMMUYECKUE CBOMCTBA XKele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CILUIABOB XKeje3a

87

du3nyecKrue U XMuMHUUECKHE CBOMCTBA MeIH U




€€ COCIMHEHU M, UX IPUMEHEHNE

duznueckre 1 XUMUYECKUE CBOMCTBA [IMHKA

88 U €0 COCTMHEHUH, UX IPHUMEHEHHE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktudeckas padora Ne 8. Pemenue

89 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"MeTasibl TOOOYHBIX MOArpYHH"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

o1 O060011eH1Ee U CUCTeMAaTH3alNs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KonTtponbHas padoTa mo teme "Metamsr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIIUS OIITMO0K
Ponps xumuu B obecrieueHnn yCTOWYHNBOTO

94 pa3BuTHus yenoBeuecTBa. [lonsTre o
Hay4YHBIX METOJIaX UCCIIEIOBAaHUS BEILIECTB
Hayunble npuHIMIIBI OpraHu3aiu

95 XMMHUYECKOTO MTPOU3BO/ICTBA.
[IpomplInuieHHbIE CIOCOOBI TOTYYCHHUS
BYKHEHIIINX BEIIECTB

96 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH
CpeIbl U ero MoCceICTBUS

97 XUMHUS U 3I0pOBbE YETOBEKA.
JlekapCTBEHHBIE CpPEJICTBA

08 Xumus numu. Poas xumun B o6ecriedeHuu
MUIIEBOI 6e30MacHOCTH

99 Kocmernueckue u napgromepHbie CpeacTBa.

BbriToBag xumng




XuMHS B CTPOUTEILCTBE. BaskHenmue

100 CTPOMTENBHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuabl
101 XHMHUS B CEIBCKOM XO35HCTBE. 1
Opranuyeckrie 1 MUHEPAJIbHBIE yI00pEHUS
102 Cucrematu3anusa 1 0000I1IeHe 3HAHUH 110 1
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 xnacc/ Epemun B.B., Ky3smenko H.E., JIpoznos A.A., Jlyaun B.B.;
noa penakiueit Jlynuna B.B., O011ecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
«IPODAy»; AknonepHoe odmiectBo «M3narenpcTBo «IIpocBerieHue»

Xumus 10 knacc, N'abpuensu O.C., OctpoymoB U.I'. Cnankos C.A.,
AxuuonepHoe o6miectBo "UznarensctBo "Ilpocsenienue”

Xumus 11 knace, Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlynun B.B.;

nox pea. Jlynuna B.B. Axunonepnoe o6mectso "MznarensctBo "[Ipocsemenue”

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

1. Job6potun /1. FO. Kontponupyromas GyHKIUS MIKOJIBHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mkone. — 2017. — Ne 3. — C. 47-50.

2. Epemun B. B. Xumus. 10 knacc: yriay0. ypoBeHb: Y4eOHUK /

B. B. Epemun, H. E. Ky3pmenko, B. Y. Tepenun u ap. — 5-€¢ u3f., CTEpEOTHII. —
M.:

Hpoda, 2018. — 446 c.

3. Epeirun J1. I1., Hlumkun E. A. Metoanka pemieHus 3a1a4 1Mo XuMuu: yaeo.
nocoOue JJI CTY/ICHTOB TeJl. MH-TOB 10 Owoi. u xuM. crerl. — M.: [IpocBemenne,
1989. - 176 c.

4. 3notHUKOB 3. I'. X¥MUYECKHI SKCTIEPUMEHT KaK crienupuiecKkuii MeTot

ob6yuenus // IlepBoe cenTsiopsa. — 2007. — Ne 24, — C. 18-25.



5. Kaepuna A. A. O BociuTaTebHOM NOTEHIMANIE Y4€OHOTO IPEeIMETa
«Xumusi» B 001eoopazoBaTenbHOM mkoie // Xumusd B mkoie. — 2020. —Ne 9. —
C. 16-22.

6. KaBepnna A. A., Monuanosa I'. H., Ceupunenkosa H. B., Cractuna M. T'.
N3 omnbiTa pa3paboTku 3aJjaHUi 110 OIIEHKE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
IIKOJILHUKOB Mpu o0yueHuun xumuu // [legarornyeckue nzmepenus. — 2017. —
C. 91-96.

7. MomuanoBa I'. H., Cractuna M. I'. KojimuecTBeHHBIC OTHOIICHUS B

xumuu // Xumud 111 KoasHUKOB. — 2020. — Ne 4. — C. 54-62.

99

8. O6mas Mmetoauka oOydyeHus: xumuu B mikosie / P. I'. iBaHoBa,

H. A. T'opoawmnosa, /1. 1O. Jlo6potus u ap.; nox pen. P. I'. iBanoBo#. — M.:
Apoda,

2008. — 319 c. (Poccuiickas akagemMus 00pa3oBaHUs — YUUTEIO).

A.A. KaBepuna, P.I'. UBanoBa. ['n. HopmatuBHas 6a3a XuMH4eCKOTO
o0Opa3oBaHUs B

cpennei mkone. — C. 6-27

9. Ilenaroruka: yue6. mocodue Jjisl CTyI€HTOB MeAarorn4yecKnx

uH-ToB / ioA. pex. 0. K. ba6anckoro. — M.: IIpocsemenue, 1983. — C. 197.

10. TlpenonaBanue Gu3nKu, pa3BUBAOIIEE YUSHUKA: TOCOOHUE JJIs1 YIUTETIeH U
METOJUCTOB: B 7 KH. / cocT. u nmoj ped. 3. M. bpasepman. Ku. 4: ®opmupoBanue

npaktrnueckux ymenuit. U. 1. — M.: ATIK u [IKPO. — 2008. — 312 c.



11. CeupuaenkoBa H. B., Crtaxanosa C. B. CripaBOYHHUK-TpEHAXKED.
[IpenenbHbIC: aNKaHbl U MUKIOATKAHBI // XUMHUSI 1)1 MIKOJIbHUKOB. — 2019. —
Ne 1 (mpunoxxenue K )KypHaiy).

12. Xumus. [Inanupyemsie pe3ynbraTtel. CucteMa 3aganuid. 8—9 kiaccel:
nocoOue i yuuTesei ooieoopazonar. yupexaenuii / A. A. Kasepuna,

P. I'. Iranoga, /I. FO. Jlo6potun; nox. pexa. I'. C. Kosanesoit, O. b. JloruHoBOIA.

M.: [Ipocsemenne. — 2013. — 128 c. (Paboraem mo HOBBIM CTaHIApTaM).

13. Xumus. Pemenue 3aqanuii TOBBIIIECHHOTO ¥ BBICOKOT'O YPOBHSI CJIOXKHOCTH.
Kaxk monyunts MmakcumanbHbIi 6yt Ha EI'D: yue6. mocobue / A. A. KaBepuHa,
I'. H. MomnuanoBa, H. B. Ceupunenkona, C. B. CraxanoBa. — M.: HTemieKkT-
Lenrtp,

2015. - 216 c.

14. Xumus. Tematnaeckuit KOHTposb. 8—9 kitaccel / A. A. KaBepuHa,

I'. H. MomuanoBa, M. I'. Cractuna. — M.: HattmonansHoe oO6pazoBanue, 2022. —

160 c.

(®T'OC. TemaTuuecKkuit KOHTPOJIb)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

DOnekTpoHHbIN 00pa3oBarenbHbli pecype " caam EI'D. Cpennee obiiee

oOpa3zoBaHue. Y4eOHBIN MOIYIb MO PEIICHUIO TPYIHBIX 33JIaHUI IO Y4EOHOMY



npeamery "Xumusa". 10-11 xnaceer”, AO U3nartensctBo "[IpocBemenue” —
DneKTpOoHHBIN 00pa3oBaTenbHbIN pecype "lomaminue 3aganus. Cpennee ooiiee
obpazoBanue. Xumus'", 10-11 kinacc, AO UznatensctBo "l[IpocBemenue" -
https://shop.prosv.ru/Action/cifrovoj-servis-domashnie-zadaniya22 (nmpoOHsbrii
JIOCTYTI Ha 2 HEJIeIN)

Tpenaxep "O6mnaxo 3nanuit". Xumus. 10-11 knacc, OO0 "duszukon Jlad" -
https://obnako-3nanuii.pd/ nau https://oblakoz.ru/

bubmmotexa L{OK https://m.edsoo.ru/
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