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IMOSACHUTEJIbBHASA 3AIINCKA

PabGouast mporpaMma Mo XMMUM HAa YPOBHE CpEHEro oOIIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa OoT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpazoBaTenbHON IPOTrpaMMBbl CpEIHETO o011ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PepepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konmenuuu mnpenogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHbIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yONIMX OCHOBHbIE 0Opa3oBaTelbHbBIE MPOrPaMMbl, 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.).

XvUMHST HA YPOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAeT Ba)XHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
W3yuenue mpeamera, peanumzyeMoe B yclnoBusAX auddepeHurpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOIIEKYJIbTYPHYIO IOJATOTOBKY BBIMYCKHHUKOB IIKOJIBI, HEOOXOAMMYIO MJis
aJlanTaluy ux K ObICTPO MEHSIOIIMMCS YCIOBHUSM XU3HU B COLIMYME, a TAKXKe IS
OpPOJOJKEHUsT O0y4YeHUs B OpraHu3alusax IMpodeccruoHalIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xuMHMM Ha3HaueHue IpeaMera «XHUMHS» MOJydaeT
HOAPOOHYI0  MHTEPHpPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIAraloIIMMHU
nonoxkeausimu ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIeil, coaepx aHus,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEIYIOIIME BBINOJIHAEMbIE MPOrpaMMOMl Mo
XUMHUH QYHKITUU:

e UHPOPMAIMOHHO-METOAMYECKAsA, pealu3alus KOTOpol oOecreunBaeT
HOJy4yeHHE TNPEJCTaBICHUs O LEesIX, COJEp)KaHuu, oOwIeil crpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OLEHKH O0pa30oBaTEbHBIX JOCTHXKEHHH OOydaromuxcs 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 U3Y4EeHUs] B paMKax OTIEIbHBIX mpoduied, mnpeaycMaTpuBaeT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIYyEeMOTIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYI TOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOIO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMYECKYI0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3y4YeHUs MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COJACPXKATEIBHOM XapaKTEPUCTUKHU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOU
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMs IpeaMETA.

[lo BceM Ha3BaHHBIM MO3ULHUAM B IPOrpaMMe MO XMMHUHU IPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpene’laMd YCTAHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNbHON (MHBApUAHTHOM) COCTABIISIONIEH COJEp:KaHUs y4eOHOro mpeaMera
«Xumus» OcCTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHATUBHON COCTaBJISIOINICH,
KOTOpasi OJKHA ONPEAENSIThCS B COOTBETCTBUU C HAINPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYCHUW TIPEAMETOB 0a30BOro © YrIyOJEHHOTO YpPOBHEH B CHCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIMIUIMH B By3aX U OpraHU3allUiaX CPpeJHEro npodeccuoHalIbHOTO
oOpa3zoBanusa. B 9Toil cBsA3M w3ydeHHe mpeaMeTa «XUMHs» OPUCHTHPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKM OOYYAIONIUXCs, BHIOPABIIMX OMPENCIEHHBIN TPOhUIh
00y4eHUs1, B TOM YUCJE C MEPCIEKTUBOM MOCIEAYIOMIETO MOTYUYCHUSI XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOTrpaMMbl CpeaHEro o0Imero oOpa3oBaHMS
U3yueHue rmnpeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelIeHHue 3aaad



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOIIMX MEXIUCIUIUIMHAPHBIN,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeimMeTa «XuMUs» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YCHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeOpraHuueckas xumusi». [lpu onpeaeneHnuu Moaxo0B K 0T00pPy U CTPYKTYpHOU
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» COCTaBISI€T COBOKYIHOCTb MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOn€HHOM YpOBHE H3ydeHUs TMpeaMmeTa olecreyeHa
BO3MOXHOCTb 3HAYUTEIBHOTO YBEIUYEHUS OO0BbEMA 3HAHUW O XHMHUYECKHUX
AJIEMEHTaX W CBOMCTBaX MX COEIWHEHUN HA OCHOBE PACIIMPEHHUS U YTIyOJIeHHs
IPEACTABICHUN O CTPOEHHM BELIECTBA, XMMUYECKOW CBA3UM U 3aKOHOMEPHOCTSIX
IPOTEKAHUS PEAKLNN, PACCMATPUBAEMBIX C TOYKH 3PEHUS XUMHUUYECKON KUHETHUKH
U TepMoauHaMHuKU. M3yueHuwe nepuoamveckoro 3akoHa U Ilepuogmueckoit
CUCTEMBI XUMUYECKUX  DJIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHWYECKUX MPEACTABIECHUAX O CTPOCHHHM aToMa. XHUMHUYECKasl CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN npu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ pEaKnui  JomonHseTcs  GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKHUX MpOoIleccax U JEKTPOJIN3€E PaCIJIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUN ynemnseTcs oco0oe BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpXKAHUE KypCOB XHUMHH
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 KJIaCCOB XUMHUKO-(U3UUYeCKoro npoduiis 0oblioe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYECHUHU TIpeAMEeTa B JIaHHOM CJy4yae akleHT OyleT cAelaH Ha OOUIHOCTh
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUIl B XUMHUHU U B (PU3MKE: aTOMHO-
MOJIEKYJIsIpHasE Teopusi (MOJEKyJspHas Teopusi B (U3UKE), 3aKOHBI COXPAHEHUS



MAacChbl U JHEPruH, 3aKOHbl TEPMOJMHAMHKH, HJIEKTPOJIW3a, MPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TOo xe BpemMs B coaepkaHUM TIpeaAMeTa ISl KIACCOB XHMMKO-
Oounonornyeckoro npoduiis OonbIIMK yAENbHBI Bec OyaeT UMETh OpraHuyeckKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
00CTOATENILHOTO  PACCMOTPEHHUS XUMHUYECKOM  OpraHu3alid  KJIETKH  Kak
OMOJIOTMYECKON CHUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K MpPUMEPY, TaKue
CTPYKTYpHbIE KOMIIOHEHTBI, KakK JHUOUIbI, O€JIKHU, YIJIEBOJIbI, HYKJIECHHOBBIC
KUCJIOTBHl U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBEe M CBOWCTBaxX MpeICTaBUTENEH
OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CJIY>XKaT OCHOBOW ISl W3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUS.

B mnnane ¢dopmupoBaHus OCHOB HAyYHOTO MHMPOBO33PEHUSI, OCBOCHUS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMUS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBS3SX C Yy4eOHBIMU TpeIMeTaMHu, BXOISIIMMH B COCTaB
npeaMeTHbIX oOmnactelt «EcTecTBeHHO-HayudHble MpeaMeTbl», «MaTremaTuka 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), 3a7laueil MEepBOCTEIICHHON 3HAYUMOCTH SBIISETCS (POPMHUpPOBAHUE OCHOB
HAyKd XUMHUU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYCHHsI TIpeIMeTa TMperoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeACTaBICHUN: O MaTepUATbHOM €JIMHCTBE MUDA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHbIX HayK U €€ BeAylled poiu B oOecreueHuu
YCTOWYMBOTO  pa3BUTHS  YEJIOBEUECTBA: B  PEIICHUHW  MpodiieM
AKOJIOTHYECKOM, YHEPreTUYECKON W MUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe 3KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOUICHHSI K CBOEMY 3/J0POBBIO U MPUPOTHON CpeJie;

e OCBOCHHE CHUCTEMbI 3HAHHM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBJISIIOIIECH €CTEeCTBEHHO-HAYYHOU KapTUHBI MUpa: PyHIaMEHTAIbHBIX
MOHATUM, 3aKOHOB M TEOPUM XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMH BEIIECTBA HA PA3HBIX YPOBHSIX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJIMOJICKYJISIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETHYECKHX 3aKOHOMEPHOCTSX IMPOTECKAHUS XHUMHUYECKHUX PEAKLHM, O



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

e (QopmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW M1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W MPOOJEM COBPEMEHHOW XHMHH, JJIsi OOBSICHCHHS |
IIPOTHO3UPOBAHMSI SABJICHUH, UMEIONIUX €CTCCTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIIEHKU C MO3UIIMI HKOJOTUUECKON 0€30MacHOCTH MOCIeICTBUI
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHMS,
HEOOXOUMBIX U TPUOOPETCHHUS YMEHUW OPHUCHTHUPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUN, HWMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIHMI 1IeJIOCTHONW CHUCTEMBI CPEJIHEro OOIIero oOpa3oBaHUs NPH H3yYCHHHU
npeaMeTa «XUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJIbHOCTh
mpruoOpeTarT TaKue 1eJId U 3a7a4H, Kak:

e BOCHHUTaHWE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUW TMPUPOIBI,
YBXEHUS K TMPOIECCY TBOpYECTBA B OO0JACTH TEOPETUUYECKUX U
NPUKJIATHBIX HCCIIEIOBAaHUN B XHMUH, (DOPMHUpPOBAHHE MHUPOBO33PCHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

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

e Pa3BUTHE MMO3HABATEIHLHBIX UHTEPECOB, MHTECIIEKTYAIBHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBBI0 M TIOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

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

OO6miee 9ucIo 9acoB, MPEAYCMOTPEHHBIX IJISI U3YUYCHHUS XUMUW HA YTITyOJIEHHOM
YpOBHE cpenHero obmero oopa3zoBanus, coctaBiseT 306 gacos: B 10 kmacce —
136 gacoB (4 gaca B Heaenmo0), B 11 kiracce — 170 gacoB (5 4acoB B HEJEIIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHN4YeCKOM XMMHUHM.

IIpenmer W  3HAYeHHWE  OpPraHMYECKOW  XMMHH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aToMa YIJIepoJa. XMMHUYECKas CBS3b B
OpTraHUYEeCKUX COCAUHEHUSIX. THUIbl TUOPUAU3ANMU aTOMHBIX OpOuTanei
yraepoaa. MexaHuzMbl 00pa30BaHusl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUIMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, ©- U T-CBS3U.
OnunapHas, nBOMHAsE U TpouHas cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranndeckux BemiectB. [loHsiTue o CcBOOOMHOM paaukane, Hykieoduise Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKUX CcoeAuHEHUN. MomnekynspHble W  CTPYKTYpHbIE (DOPMYIIBI.
CtpykTypHble (GOpMyJIbl pa3UYHBIX BHUJAOB: pa3BEPHyTas, COKpaliéHHas,
ckenetHass. M3omepus. Buuabl H30Mepuu: CTpyKTypHas, NPOCTPAaHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccupuKaluu oOpraHUYecKux BemiecTB. [loHarue o
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBHanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KIacCU(UKAIUS OpraHUYeCKUX peaknui. OKUCIUTEITHHO-
BOCCTaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
O3HAaKOMJICHME ¢ oOpa3laMu OpPraHWYECKHX BELIECTB W MaTepHallaMd Ha HUX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(mnaBneHue, OOYIJIMBAaHME WM TOPEHHUE), KOHCTPYUPOBAHHME MOJIENIEHd MOJEKYJ
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Ankansl. ['omoniorudueckuii pssi aakaHoB, obmuias popMynna, HOMEHKIATypa U
N30MeEpHsl. DINEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3-
rudpuan3anus aTOMHBIX OpOUTase yriepona, o-cBsi3b. DU3MUECKHUE CBOICTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIHMHM 3aMEIICHUs, HU30MEpPHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEeaklnil pauKaIbHOTO 3aMElICHHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0Omas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, UUKJIOOyTaH) H
OOBIYHBIX (LIMKJIOTNEHTAH, IUKIOTEKCaH) IUKIoaaKaHoB. CnocoObl MONYyYEeHHUS U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, o601mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- W m-cBsi3u. CTpyKTypHas u
reoMeTpuyeckas (IMC-TpaHC-) u3oMepus. Dusnueckne CBOWCTBA aJKCHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MOJIUMEpHU3alud U okucieHus. [IpaBwio MapkoBHUKOBA.
KauecTBeHHbIe peakiny Ha ABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MMPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHBIE, N30JIMPOBAHHEIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS M XUMUUYECKUX CBOWCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszaius
CONPsDKEHHBIX JUeHOB. CITOCOOBI MOTyYeHUs U IPUMEHEHUE ANKAIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj ankuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKMHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XWMHUYECKHE  CBOMCTBA:  PEAaKIUMU  NPUCOCAMHEHUS,  JUMEPHU3ALHUH U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO CBsI3b. KauecTBeHHBIC peakinyu Ha TPOMHYIO CBs3b. CIIOCOOBI OTydeHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast opMmyrna, HOMEHKIATypa U U30MEPHs. DIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIUU 3aMEIICHUS] B OCH30JIbHOM KOJIbIE U
YIJIEBOJIOPOJIHOM paJuKale, peakluud NPUCOECIMHEHUS, OKUCJIECHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpPE AaTKUIBHBIX PaTUKaIOB, KapOOKCHIBLHOM,
TUAPOKCWIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcOOEHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MONy4YeHUs U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
Kamennbiit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHYECKU), pUPOPMUHT, MTUPOIU3.
[TponykThl nepepaboTKku HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eHeTndeckas CBsI3b MEXKY PA3IMUHBIMU KJIACCAMU YTIIE€BOIOPOAOB.

DJIEKTPOHHOE CTPOEHUE TaJOT€HIPOU3BOAHBIX YIVIEBOAOPOJIOB. Peakiuu
3aMeleHrs TajoreHa Ha TUIPOKCOTPYNIly, HHUTPOTPYIIY, IHAHOTPYIIY,
aMmuHoOrpymnmy. JlelicTBMe Ha TaJOreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITYy, TEXHMKE U TPU CHHTE3EC
OpraHUYECKHUX BEIICCTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
u3ydeHrne (PU3MUYECKUX CBOMCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KJIAcCOB (0oOeciBeunBaHUE OpOMHON WU
WOJHON BOJIbI, pacTBOpa IEpMaHraHaTa Kajusi, B3aMMOJCHCTBUE alleTHJIEHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriepoja M BOAOPOJAa B OPraHMYECKUX BEUIECTBAX, IMOJY4YEHUE OTUJICHA W
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmyieHHE C¢ KosuiekiusmMu «Hedtb» u «Yromby,
oOpa3llaMM TUIaCTMAacC, KaydykKOB M DPE3UHBI, MOJICIUPOBAHUE MOJEKYI
YII€BOJOPOI0B U FaJOTr€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenvHble opHOaTOMHBIE CcHUPTHl. CTpoeHue MOJeKyn (Ha Mpumepe
METaHoJa M 9TaHojia). [oMojoruueckuit psg, obmas dopmyna, H30MeEpus,
HOMEHKJIaTypa U kinaccudukanus. Dusnueckue CBOMCTBA  MPEAEIbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKUMU W  HEOPraHMYECKUMH  KHUCJIOTaMHU.
KauecTBeHHas peakuns Ha OJJHOATOMHBIE CIUPTHL. JIelicTBHME ATaHOJA U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupbl, HOMEHKIaTypa B u3oMepus. OCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHble CHUPTHI — ASTUIEHIVIMKONb W TIULEpUH. DuU3nueckue Hu
XUMUYECKHE CBOWCTBA: pPEAaKIMU 3aMEILCHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cnupthl. [lpencraBienue o MexaHU3ME peaklUUil HYKICOPUIBHOTO 3aMEILCHHUS.
HlelictBue Ha opranu3M 4enoBeka. CrnocoObl TMOJAyYEeHHUS] U TMPUMEHEHHUE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH3oapHOTO sinpa. Pusnueckue cBoicTBa (peHosna. OCOOEHHOCTH XUMHUYECKUX



cBoiictB (penona. KauecTBeHHble peakiinu Ha (eHosn. TokcuuHOCTh (heHoda.
CrnocoObl nosrydyeHus u npumenenue penona. Genonpopmanbaeruinas cMoa.

KapOoHunbHble coeTuHEeHNs — adbACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepuss U HOMEHKJIaTypa. Du3MYecKue CBOWCTBA albJIETUIOB U
KETOHOB. ~ XMMHMYECKHE  CBOMCTBA  aJbJETMJOB M  KETOHOB:  pEaKIUu
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeabHbIe KAPOOHOBBIE KUCIOTH. OCOOCHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. M3omMepust u HOMeHkIaTypa. dusnyeckre CBONCTBA
OJIHOOCHOBHBIX MPEJIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIUH C Yy4acTUEeM YTJIEBOJOPOJHOrO pajuKaa.
OcCOoOEHHOCTH CBOWCTB MYpPaBbUHOM KHCJIOTHI. [loHSTHE O TMPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCIIOT, THIAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraButenu BhICIIMX
KapOOHOBBIX KHCIIOT: CTE€apUHOBAs, NAJIbMUTHUHOBAs, OJICMHOBAS, JUHO/E8AS,
JIUHONIeH08as KUCIOThL. CIIOCOOBI MONTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuit psia, obmas dopmyrna, HU30Mepus U
HOMEHKJIaTypa. DPu3nueckue M XUMHUUYECKUE CBOMCTBA: THUIPOJIM3 B KHUCION H
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, puznueckne U XUMUUECKUE CBOMCTBA KUPOB: THAPOIIU3 B
KHUCIION M 1IesIouHoM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpEeAEIbHBIX KUPHBIX KUCTOT. JKUpBI B IPUPO/IE.

MpbL14 KaK COJIA BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIIEE ICHCTBHE.

OO6mast xapakTepucTuka yrieBonoB. Kimaccudukanus yrieBonoB (MOHO-, TU-
U Tonucaxapunbl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, ramgakto3a, pubo3a,
ne30kcupuoo3a. Ou3ndecKkue CBOMCTBA M HAXOXICHHE B mpupojge. PoTocuHTES.
XHUMHUYECKHE CBOMCTBA IIFOKO3bI: PEAKIIMU C YY4aCTUEM CIUPTOBBIX U AJIbACTUIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. I[IlpumeHeHme TIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuapl: caxaposa, MajlbTo3a U
JakTo3a. BoccTaHaBnMBaKOMIME U HEBOCCTAHABIMBAIOIIKNE AUCaxapuabl. I uaponus
nucaxapunoB. Haxoxnenue B npupoae n npuMmeHenue. [lonmucaxapuasl: kpaxmail,
JIMKOTeH W 1esunosio3a. CTpoeHHe MAakpOMOJEKYJ KpaxMasa, TJIMKOTeHa H
HEJUTI0NIO3bl.  PU3MUYECKMEe CBOMCTBA Kpaxmaja M UEJUIIOJIO3bl. XHWMHUYECKHUE
CBOWCTBA Kpaxmala: TMAPOJIN3, KAYeCTBEHHAs pPEaklus ¢ HOJOM. XUMHYECKHE
CBOMCTBa WEJUIIOJIO3bI: TUAPOJU3, MoydyeHue 3GupoB 1eitoo3bl. [lonstue 00
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBHUE ITAHOJIA C HATPUEM,
OKHCJICHUE JTUJIOBOIO CIHMPTA B aJbJErMJ HA PACKAIEHHONM MEIHOW IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalius (BO3MOXKHO MCIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albJeTuibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakuus raMiepuHa €
ruapokcuoMm Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ ruapokcunoM meau(ll), B3aumoneiictBue
Kpaxmaja C MOJIOM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1ad 1o TeMaM «CHupThl U
¢denoinby, «KapdoHoBbie KUCTOTHI. CI0KHBIE YPUPHIY.

A3oTcoJep:Kaniue OpraHndeckue coeJuHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMATHYECKHE, IEPBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Crtpoenne moiekys, oOmas gopmyia, U30Mepusi, HOMEHKIATypa U (U3HUECKHE
cBoicTBa. XMMHUYECKOE CBOWCTBA anr(aTUUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu ankuiaMMOHUS.

AHUJIMH — TpelNCcTaBUTENh AaMUHOB apoMaruyeckoro 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. HomMenkmnarypa u uzomepus. OTAeNnbHbIE PEACTABUTENN O
AMUHOKHUCJIOT: TJWUWH, alaHuH. @OuU3W4Yeckue CBOMCTBA aMHHOKHCIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHUCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUM, peaklusl TOJUKOHJCHCAIUA, O0pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJINA3 NENTUIOB.

benku kak mnpupoansle monumepsl. llepBuyHas, BTOpUYHAS W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OENKOB: THAPOJIH3, JICHATYpPAIHS,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHsI BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHUe O€NKOB B BOJIE, JA€HATypalusi OEIKOB MpHU HArpeBaHUU, IBETHbHIC
peakiuu Ha O€JKW, pEIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«A30TcoiepKalllue  OpraHMyYeckue  coeauHeHus» U «Pacmo3HaBaHue
OpPTraHUYECKUX COCTUHEHUIN.

BricokomoliekyJIIpHbIE COeINHEHNS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJICKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINHI, CPEAHSS MOJICKYIIIpHast



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubie wmatepuansl. Ilmactmacchl (TOMUATUIICH, TOJUIPOIMIICH,
MOJIMBUHWIXJIOPU,  TMOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, MOJUKapOOHATHI,
novdTHICHTepeTanaT). Y Trin3anus 1 nepepaboTka miacTuka.

DnacToMephI: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE KaydyKd
(OyTamueHOBbIN, XJIOPONPEHOBBIN, U30MIPEHOBLIN) U CUIIUKOHBI. Pe3uHa.

BonokHa: HaTypanbHble (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aIeTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPOH U JIaBCaH).

[Tonmumepsr CIEeUAILHOTO Ha3HAYCHUS (Tedion, KeBJap,
AIIEKTPOTPOBOIAIINE MTOTUMEPHI, OMOpasiiaraéMbie MOJIUMEPHI).

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX IPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu TMPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxxnenue MoJeKyIsipHOH (OpMyNbl OPraHUYECKOro COEIMHEHHS I10
MAacCOBBIM  JIOJISIM ~ JJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
POJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaklud W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpraHMYeCcKOr0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB WM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHBIX CBA3€U NMPU U3YUYEHUH OPTAHUYECKON XWUMUU B
10 xmacce OCYIIECTBISETCS UYepe3 HCIOJIb30BaHME KaK OOIIUX ECTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHSTHH, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHWs, 3aKOH, aHajiu3, CHUHTE3, Kiaccuukaiusi, HaOIIOJeHNe, HW3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTh, JHEPrus,
Macca.

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



dorocuHTe3, aBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: moae3Hble HCKOMAaeMble, TOTIIUBO.

TexHomorusi: MUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIIIHE CPEJICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX saep. XUMUYECKH 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJIAa. DHEPreTUYECKHE YPOBHH U
noaypoBHU. AToMHBIC opOuTanu. Kiaccudukarus XuMUIeCKUX JIEMEHTOB (S-, P-,
d-, f-a;mementsr). PacmpeneneHue dJIEKTPOHOB IO AaTOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MIEPBOTO—UETBEPTOrO MEPHOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsi3b MEPUOAUUYECKOTO 3aKOHA U llepumogmueckoil CUCTEMBI
XUMUYECKUX DJJIIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXHBIX BEIIECTB [0 TIpyNmaM W MEepHojaM. 3HA4YCHUE
nepuoanyeckoro 3akona [[.1. Menneneena.

XuMHu4ueckass CBS3b. BuJbl XMMHWYECKOM CBS3U: KOBaJICHTHAs, HOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUsl U JiInHA CBsI3U. [[0aspHOCTD, HANPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHelie cBsA3u. Bogoponnas CBs3b.
MexXMOoNeKyIsIpHbIE B3AUMOICHUCTBUS.

BasieHTHOCT, W BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COEAUHEHUI
AJIEMEHTOB BTOPOTO MEPUOAA).

[IpencraBieHne 0 KOMIUIEKCHBIX coequHEeHUsIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTraHAbl. 3HAYCHHE KOMIUIEKCHBIX COEIMHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOTO  CTPOCHUSA.  THIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHsix cucteMax. MctuHHble pacTBopsl. [IpencraBinenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHILEHTpauus. HacellenHsie n
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BelEeCTB. TpUBUATIbHbBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM NMPU XUMUYECKUX peakiusax. TermnoBbie 3PGeKThl XUMUYECKUX PEaKIIUi.
TepMoOXuMHYECKUE YPaBHEHUA.

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

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

OnekTponuTuyeckas aucconuaius. CuiibHbIe W ClaOble AJICKTPOJIMTHI.
Crenenp auccoumanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAs, HEHTpasbHas,
menouHas. Bomoponueiii mokazatens (PH) pactBopa. I'maponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHbIE ~ peakuuu.  CTeneHb  OKUCIIECHUS.
OkucnuTelnb W BOCCTAHOBUTENb. I[Ipomecchl OKHCIEHHS U BOCCTaHOBJICHUS.
Baxxneiiiue OKHCIUTENNM W BOCCTAaHOBUTEIM. MeTon 53JeKTpOHHOro OalaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHaa BOAOpOAAa B MPUCYTCTBUU KaTaau3aTopa, MOJEIH
KPUCTATUYECKUX PEMIETOK, MPOBEACHUE PEaKluii HOHHOTO 0OMEHa, Ompe/eecHIe
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemetraiuioB B llepuoguueckon cucremMe XUMHUYECKHX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBA HEMETAJJIOB. AJUIOTPONUS HEMETAJUIOB (Ha MpPUMEpPE KUCIOPOJa, CEpHI,
dbocdopa u yriaeposa).

Bomopon. Ilomydyenue, ¢usndeckne M XHMHYCCKHE CBOMCTBA: PEAKIUU C
METAUIAMA W  HEMETaJUIJaMHM, BOCCTAaHOBHUTEJIBHBICE CBOWCTBA. [ WApHUABL.
TonnMBHBIE IIEMEHTHI.

lanorensl. Haxoxzaenue B mpupoje, cnocoObl MojdydeHus, (GU3UYECKHE U
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaIIue
COoeIMHEHUs rajoreHoB. JlabopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYECHHS
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



Kucnopoa, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI MOJYYEHUS
Kkuciopona. Ouznueckue U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpOJa U
030Ha. OKCUABI U IEPOKCUIBI.

Cepa. Haxoxaenue B TpUpOJE, CIOCOOBI MONy4eHUs, (U3NYECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
cepri(VI1). Cepnucrtas u cepHas KUCIOTBI U uUX coiid. OCOOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxzaenue B mpupoAe, CHOCOObl MONYYEHHs, (PU3HYECKHE U
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 MONydeHUs, (PU3MUECKUE U
xumuueckue cBoircTtBa. Dochuast u pochun. Oxcuasl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
duznyeckue W XHMHUYECKHE CBOMCTBA TMPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraeponoM. Oxkcua yraeponaa(ll), okcun yrimepoma(lV), yronpHas kuciora u eé
COJIM. AKTHBHPOBAaHHBIN yroiyb, ancopOuusa. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IprMeHeHne MpOCThIX BEIIECTB, 0OPa30BAHHBIX YIIIEPOJIOM, U €r0
COEeIMHEHUH.

Kpemnuii. HaxoxaeHue B mpupojie, CIOCOOBI TMOJy4YeHHUS, (PU3HUECKUE H
xumuueckue cporictBa. Oxcun kpemHusA(lV), xkpeMHueBas KUCIOTa, CUIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenne mMeraiuioB B Ilepuoanueckor cucTteMe XUMUUYECKHUX DJIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJICKTPOHHBIX O00JOYEeK aToMOB MeTauioB. OOrmme
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAILTYPIus, MIAPOMETAILTYPrus,
anexkrpometamnyprusi. [lonsitue o koppo3un metamioB. CrnocoObl 3alIUThl OT
KOppO3UH.

O6mrast xapakrtepuctuka meTawioB |A-rpynmsr [lepuognueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U UX COCTUHECHUI.

O6mas xapakrepuctuka MeTtaioB |lIA-rpynnel I[lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB W HUX COCIUHECHUM.
JXécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHUSI.



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

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepuonuueckou CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Ou3NYECKue U XMMHUYECKHE CBOMCTBA XpoOMa U €ro coenuHeHuil. OKCuapl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKUCJIMUTENbHBIE CBOMCTBA. [lonyueHrne U NnpuMEeHEHUE Xpoma.

Ou3nyYecKkue M XMMUYECKHE CBOMCTBA MapraHila MU €ro COEIMHEHUM.
Baxneitmue coenunenuss wmapranna(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbIE CBOMCTBA.

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
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 OKCHJIa U THUJIPOKCH/IA [IMHKA, THIPOKCOKOMILIEKCHI IMHKA. [[puMenenune
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTampl W CIUIaBbl», B3aUMOJECHCTBHUE
[IEJIOYHBIX U IIETOYHO3EMEIBbHBIX METAUIOB C BOJOW (BO3MOKHO HMCIOJIb30BaHUE
BUJIEOMATEpUaIOB), B3aUMOJCHCTBUE LIMHKA U JKeJie3a C pacTBOpaMU KHCIOT U
HIeJI0YEeH, KAYECTBEHHBIE PEaKIIMM Ha HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
M KaTHOHBbl METAJUIOB, B3aWMOJECMCTBHE THUIPOKCHUIOB AJTIOMUHUS U LUHKA C
pacTBOpamMu KHUCJIOT U IIEJIOYEH, PEIIEHUE SKCIEPUMEHTAIbHBIX 33Ja4 [0 TeMaM
«anorensr», «Cepa u e€ coemuHeHUs», «A30T U (Hochop U UX COCTUHEHUNY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xumMuu B oOecrnieueHUn yCTOMUYMBOIO pa3BUTHUs yenoBeuecTBa. [lonsitue
O HAy4yHbIX METOJax IIO3HAHHUS M METOAOJIOTMA HAYYHOIO MCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEepHOM KHCIOTHI, MeTaHoJa). [IpombllieHHbIE CIOCOOBI MOTYYEHHUS] METAIJIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX ITpenapaToB. Poiib XuMuu B pa3BUTUHA MEJULIVHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCMHOJB30BAHMS MPENaparoB OBITOBOM XMMHUHM B MOBCEIHEBHOUN
KU3ZHU.

XUMHSI B CTPOUTEIHCTBE: BXKHEUIIINE CTPOUTENbHBIC MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPACKH, CTEKJIO, KE€paMHKA.
Marepuansl it 31eKTpoHUKUA. HanoTexHomorum.

PacuétHnie 3agaun.

Pacuétel: Macchl BemiecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIIECTB MMEET MpHUMECH, MacCchl (00BEMa, KOJMYECTBA BEIIECTBA) MPOJIYKTa
peakiuu, €ClIM OJHO M3 BEIIECTB JaHO B BHJAE pacTBOpa C ONPEIEIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PAcCTBOPE, JOJIM BBIXOJA NPOAYKTAa pEAaKUU OT
TEOPETHYECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeAMETHBIX  CBsA3€dl TpU  M3yYEeHUH oOOmed o
HEOpraHnueckoil xumuu B 11 Kiacce ocylIecTBISIETCS YEepe3 MCIOJIb30BaHUE KaK
o0IIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK U MOHITHH, MPUHATHIX B OTACIBbHBIX
IpeAMETaX €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO0mume ecTecTBEHHO-HAYYHBIEC MMOHATHUS: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIacCUUKAIsi, EPHUOJUIHOCTh, HAOIIOACHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®dusuka: wMarepus, MHUKPOMHUD, MAKpOMHUpP, aTOM, D3JIEKTPOH, IIPOTOH,
HEUTPOH, HOH, U30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHu3m, 3Kocuctema, onocdepa, MeTaboIN3M, MaKpoO-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BELIECTB U MTOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MmuHepasbl, TOpHBIE MOPOJIbI, MOJE3HbIE UCKOIMAaeMble, TOIUIUBO,
peCypCHI.

TexHonorus: XUMUYECKass MPOMBIIIJIEHHOCTh, METAJUIYPTHsl, CTPOUTEIbHBIE
MaTepHUaibl, CEIbCKOXO35MCTBEHHOE MPOU3BOJICTBO, IMHUILIEBAs MPOMBIILIEHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MPOU3BOACTBO KOCMETHYECKHX



mnpernaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTCpHUalOoB, OSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMKWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTa «XUMHUS» Ha YPOBHE CPEIHErO
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4YaromMMHCS POCCUMCKOM TpaKJaHCKOM MJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIbBHOCTA M CAMOOTPEIEICHUIO; HATMYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTH M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTUYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydaromuxcsa B IMPOLecCe peaau3alud 00pa3oBaTeIbHON NEATEeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIITMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKIUNYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JESITEIBHOCTH IIPU CO3/IaHHUH
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3THYHBIX BHJIOB YI€OHOH JESITEIIHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTECUYECTBEHHON XMMUM;

YBOXEHUS] K MPOIECCY TBOpYECTBA B OOJACTH TEOPUHM U TMPAKTHUECKOIO
MPUIOKEHHUSI XUMHUM, OCO3HAHMUSI TOTO, YTO JAHHBIE HAaYKH €CThb pe3yJbTaT
JUIMTENbHBIX ~ HAONMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanau3e MHQOpMAIMU O MEPEAOBBIX TOCTUKEHUAX COBPEMEHHOW OTEUECTBEHHOM
XAMHH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIlNH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHIIECH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHUMAHUSI IIEHHOCTEeW 370poBOro U 0Oe3omacHOro 00pa3a >KU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (PU3HUECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCEIHEBHOM JKMU3HU, B TPYIOBOH AEATEIHHOCTH;

NOHUMAaHHUS I[EHHOCTH TMPaBWI HWHIUBUIYATIBHOTO W  KOJUIEKTUBHOTO
0e30macHOro MOBEJICHUS B CUTYAIUSX, YI'POXKAIOIIUX 37J0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsI, HAPKOTUKOB, KYPEHUSI );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHMX BHJAX
NEeSITEBHOCTH;

YCTAHOBKM HAa aKTUBHOE Y4YacTHE€ B PEHICHUM NPAKTUYECKUX 3aaad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YHUCJie HA OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieit mpodeccnn W peanu3anii COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JI0OrM4eCcKOro BOCIIMTAHMS:

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIIEHUS K MPUPOJE KAK HCTOYHUKY
CYILIECTBOBAHMUS KU3HHU Ha 3eMIIE;

MMOHMMAHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOIHON U COIMATIbHOM CpEIbI;



OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAaHUS JOCTHXKEHUM XUMHHM IS
pelIeHrs BOMPOCOB PAIlMOHATIBHOTO MPUPOAO0NOIL30BAHNUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHS MPOTHO3UPOBATh HEOJArOoNMpUSITHBIE IKOJIOTHUYECKUE
MOCJIEICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

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

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pPa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMaHMs crnenudUKd XUMHUM KaK HayKd, OCO3HaHUs €€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUs 00 OKPYXKaroIeM MUPE KaK O €IWHCTBE MPHUPOJbI U YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpodJieM COXpaHEHUs
IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBUIIM3AlMNA: B €€ T'yMaHUCTUYECKOW HAIPaBICHHOCTH W BAXKHOW pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUH TJI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTU: TIOHMMaHUs CYHIIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEr0 MHUpa U
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIbCKOU IESITENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEephIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHHI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMM 1O XWMHHU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NEeSATEeTbHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3yibTaTbl OCBOEHHS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAayyHOM KapTHHBI MUpa M cHenu(puKy METOIO0B MO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILECTBO, SHEPIUs, sIBJICHHE,
npolecc, CUCTeMa, HaydyHbId (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHble NeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBbIE
JNEUCTBUA B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIEe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCJIbHBIMM, KOMMYHHUKATUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOruvYecKme JAeicTBUS:

CaMOCTOATENbHO  (QOpMyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl W KPUTEPUU HX
TOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AECSITENBHOCTH C IOCTABIECHHBIMU LIETISAMU;

UCIIOJIB30BATh TPU OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU MOHSATUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE TOHATUS JIJISI OOBSICHEHUSI OTJEIBHBIX (DAKTOB H
SIBIICHUM;

BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCH(PUKAIMK BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYUHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHbBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISTH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOJBI U 3aKJIFOUCHUS;

MIPUMEHSTH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMUueckas QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpU PEIICHUU Y4eOHBIX IMO3HABaTENbHBIX U MPAKTUUYECKUX 3ajad,
MIPUMEHSITh HAa3BaHHbBIE MOJEJIBHBIC MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

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

dbopMynUpOBATH LM U 33/1a4l UCCIICIOBAHMS, UCTIOIh30BaTh MTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIBHOTO TUIAHUPOBAHUST W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJI0/IaTh 3a XOJO0M
mpoliiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ynbTar, (opMyJIUupOBaTh
0000ITIeHNs ¥ BBIBOBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

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

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3TMUHBIX HMCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOTO COJEpXKaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IUYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HENIPOTHUBOPEUHUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPH TOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

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

CaMOCTOSITETLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpadyKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4HBIM $3bIK B KayecTBE CpeAcTBa Mpu padbore c
XAMUYECKOW WHPOpMANME: NPUMEHITh MEXNpeaIMeTHble (du3ndeckne u
MaTeMaTU4YeCKUE) 3HAKU U CUMBOJIbL, POpMYIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIPOCHI MO CYLIECTBY O0CYKIa€MOM TEMBI B X0/1€ 1UAJI0Ta U/WUIH
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIICIOBAHUIO CBOWMCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJTbHbIE Y4eOHbIE 1eiiCTBUA:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUM Y4EeOHBIX M UCCIEeNOBaTeIbCKUX 3a/]ad, BbIOMpaTh Haubosee
3G eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTA HAa OCHOBE cCaMoOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHSI IPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOoOpPa30BAHUIO 3HAHUM, BHUIBI EATEILHOCTH
M0 TIOJYYEHUIO HOBOTO 3HAHHS W NMPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4eOHBIX
CUTyalusiX, a TAaK’K€ B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHBIX ¢ XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckass XUMHSI»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME E€CTECTBEHHBIX HAyK M €€ POJM B OOECIEUYCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOIEM SKOJOTHUECKOM, YHEPTETUUYECKON U



MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIULIUHBI, CO3/JaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HUCTOYHHUKOB SHEPTUH, B o0ecrieueHU palMOHAILHOTO
MIPUPOJIONONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJoBeKa, a TaKkKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U IPUPOTHOM Cpelie;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIue MOHSATUS — XUMUUECKUN DJIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aToMHBIE OpPOWMTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToma, TUOpUAM3alus AaTOMHBIX OpOWTaned, HOH, MOJIEKYIa,
BaJICHTHOCTb, JIEKTPOOTPUIATEILHOCTh, CTCTICHh OKUCIICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBINA CKeNeT, PYyHKIIMOHAbHAS
Tpylmna, pajaudkan, CTPYKTypHbie ¢Gopmynbl  (pa3BEPHYTHIE, COKpaIIEHHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTpaHCTBEHHas (reoMeTrpuyeckas,
ONTHYECKas), H30MEpbl, TOMOJIOTHYECKUM P, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCIIOPOJI- U a30TCOJICPIKaIllNe OPraHUYECKHE COCAMHEHHUS, MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHCHHS; TEOPHUH, 3aKOHBI
(nepuonnueckuit 3akon J[. M. MenneneeBa, Teopusi CTpOEHHUS OPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
M TPEeBpallleHus] HHEPrUd TMpPU XUMHYECKUX pPEaKluAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH $I3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHUS, JEKalllie B OCHOBE
NOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH; MPEICTABICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHMi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSIX X MPOTEKaHMs, O B3AUMHOM BIIMSSHUM aTOMOB U TPYIII aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30MepHBIN 3¢ dexTrl, opuentantsl | u Il pona);
(dakToNOrNYeCKuEe CBEJICHHUS O CBOWMCTBAX, COCTaBe, MOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENHbHOCTH  YeJIOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIEPEPaAOOTKH HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
yCTaHaBIMBATh WX B3aWMOCBSA3b, MUCIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHS TPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JIJISl COCTABJICHHS MOJICKYJSPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BEILIECTB;

COCTaBIIATh YPAaBHEHUS XUMHUYCCKHX PEAKIIUNA M PACKPHIBATHh MX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi  TOCPEJCTBOM  COCTaBIICHUS
ANIEKTPOHHOTO OallaHca »JTUX pEaKlWid, pPEaKknuid HOHHOTO OO0MeHa MyTEéM
COCTAaBIICHUS WX TIOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUIA;



M3TOTaBIUBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB ISl WLIIOCTpAIuU
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAaHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeaEHHOMY
KJIacCy/Tpynne COCIWHEHHWH, J1aBaTh MM Ha3BaHUS IO CHCTEMaTHYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS AJI OTIEIbHBIX
MpeACTaBUTENIC OPraHUYECKUX BEIIECTB (IPTWJICH, alleTHICH, TONYOJ], TIUIEPHH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAs KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTUHOBAS KHUCJIOTHI,
TJIMIUH, aJaHWuH, MajabT03a, (PpyKTO3a, aHWIIWH, JTUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJI U IpYTHeE);

c(hOpPMHPOBAHHOCTh YMCHHUS ONPEICIATh BHJ XUMHUYECKOH CBS3U B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs WM WOHHAs CBs3b, O- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHATH TOJOKCHUS TEOPUU CTPOCHUS
oprannyeckux BemiecTB A. M. BytiepoBa 115 0ObSICHEHUST 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa M CTPOCHMUS;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPraHUYECKHUX BEIECTB: aJKAHOB, LIUKJIOAIKAHOB, AJIKEHOB, aJKaNEHOB,
QIKUHOB, apOMAaTHYECKUX YIJIE€BOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHUCJIOT, MIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TE€HETHUYECKYI0  CBSI3b  MEXJIYy  HHMHU  YpaBHEHHUAMH
COOTBETCTBYIOIIUX XHWMHUYECKHX PEAKIUi C MCHOJIb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHS TOJATBEPX,AaTh Ha KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH ¥ TUIIA KOBAJICHTHOM CBSA3M (G- U TM-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 IPUMEHEHHE TIPOAYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BJIAJACHHUS CHUCTEMON 3HAHWM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIOICHUH, U3MEPEHUN, MOJICTUPOBAHNUN, IKCIICPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIE oTiepanuu
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
MOHSATUSAMU U TPEACTABICHUSAMHU JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JJIs
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU i OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOTY;

c(hOpPMUPOBAHHOCTh YMEHMM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJWYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKIACHUIO XUMHYECKOU
dbopMysbl BelIeCTBA MO W3BECTHBIM MACCOBBIM JOJIIM XHMUUYECKUX DJIEMEHTOB,
IPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
C TMO3WIMH  DKOJOTHMYECKOW  O0€30MacHOCTH  TOCJEACTBUS  OBITOBOM |
IPOU3BOJICTBEHHOM JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILECTB, UCIOIb30BaTh MOJYYEHHbIE 3HAHUA ISl IPUHATHS TPAMOTHBIX PEIICHUI
npo0JieM B CUTYalUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (IIOJyYEHHE M HW3YYEHHE CBOWCTB OPraHMYECKHUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHUYECKUX BEIIECTB, PEUICHHWE AKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30IacHOr0 OOpaIlleHWs ¢ BEIIECTBAMU M J1A0OPaTOPHBIM O0OpPYIOBAHUEM,
dbopMynupoBaTh IENb WUCCIENOBAaHUA, TNPEJICTABIATh B pa3IU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

cOOMI0IaTh MpaBUJIa IKOJOTHUYECKH IEJIECO00pPa3HOT0 MOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTU B LENSAX COXPAHEHHS CBOETO 3J0pPOBbS, OKPYXarOUIEH
MIPUPOIHOM CPEIbl U JOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHSA;

OCO3HABaTh OMNACHOCTb TOKCHUYECKOTO JEUCTBUS Ha JKHUBBIE OPraHU3Mbl
ONPEICIIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAs cMbIch rokaszareis [11K;

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 Pa3IMUHBIX UCTOUHHKAX (Hay4yHas U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XUMHUUYECKYI0 MH(OpMaINIO, epepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBUU C MOCTaBICHHON Y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHble pe3ynabTaThl OCBOEHUSI Kypca «OOIas u HeopraHudeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX MU TO3HABAEMOCTHU SBJIIEHUM NOPUPOABI, O MECTE UM 3HAYCHUU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ POJU B OOECICUCHHH YCTOWYHUBOIO
pa3BUTHA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MHUIIEBOU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB JHEPruHu, B OOECIEUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMuUpOBaHUM MUPOBO33PECHHUS U OOIIEH KyJIbTyphl UEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraOIINE TOHITHS — XUMUYECKUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIbI, JJIEKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHbIE OpOUTAIN, OCHOBHOE U
BO30YXKIAEHHOE COCTOSHUS aToma, THOpUAM3alds aTOMHBIX OpOuTanei, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, AJIECKTPOOTPUIATEIBHOCTh, CTENEHb  OKUCIICHUS,
XUMHUYECKass CBi3b (KOBAJICHTHAsl, HWOHHAs, MeETANIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKas pEHIETKa, XUMUYECKas peakiys, pacTBOpP, dSICKTPOJIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIN TIOKa3aTelb, OKHUCIUTEIh, BOCCTAHOBHTENb, TEIUIOBOU 3(PdeKT
XUMUYECKOU PEaKIUM, CKOPOCTh XMMUUECKON peakiii, XUMHUUYECKOE PAaBHOBECHE;
TEOPUU M 3aKOHBI (TEOpHUSI BJECKTPOJUTHUYECKON IUCCOLMAIUM, TEPUOIUYECKUN
3akoH [[.1. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3AKOH COXPAHCHUS U
MIPEBPAILCHUSI SHEPTUM MPU XUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JEUCTBYIOIIUX MacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUM SI3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYMHHOCTA W CHCTEMHOCTH  XMMHUYECKHX  SIBIICHUWA,  COBPEMEHHbBIE
NPEACTABJICHUSI O CTPOEHHM BENIECTBA HAa aTOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHUX W  KUHETHYECKHX 3aKOHOMEPHOCTSIX  HX
NPOTEKAHUS, O XUMHUYECKOM PAaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHUCTEMAX;
(aKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAaX, COCTAaBE, IMOJIYYECHHH M OE30IMacCHOM
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, MCIIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONMCAaHUM HEOPTaHWYECKHUX BEIIECTB U UX MPEBPAICHUN;



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

c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BAJICHTHOCTh U CTETIEHb 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 XUMHUYECKOM CBS3M M THUMNA KPUCTAUIMYECKOW peméTku, OOMEHHBIM WU
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh  YMEHHUMW:  KJIacCUPUIMPOBATH:  HEOPraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTAaBy pEarupyroliux BeEIIeCTB, TEIIOBOMY 3 (}eKTy peakiuu, U3MEHEHUIO
CTeNeHEl OKMCIEHUs JJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHUE); CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIs KJIacCUpUKAIIUN
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI MEPUOINYECKOTo 3akoHa Jl.
W. MeHnpneneeBa U IEMOHCTPUPOBATH €0 CUCTEMATU3UPYIOINIYI0, OOBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB IE€PBOrO—4YETBEPTOrO IMEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.. Menpeneena, HCTIOJIB3YSI MMOHSTHUS
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XMMHYECKHX JJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh ~YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BEIIECTB  pa3IMYHBIX  KIJIACCOB,  MOATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
MTOMOIIbIO YPABHEHU I COOTBETCTBYIOIINX XUMHUECKUX PEAKIIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAHOBUTEJILHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS JEKTPOHHOrO OanaHca
ATUX peaklui; peakluuil MOHHOro OOMEHa MyTEM COCTABICHHUS MX MOJHBIX U
COKpAIlIEHHBIX  HWOHHBIX  YPAaBHEHWUW;  pEAKUMM  THUAPOIM3A;  peaKui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpPMUPOBAHHOCTb YMEHUSA OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHMHUYECKOW peakiuh B 3aBUCHUMOCTH OT pPa3IUYHbBIX
(bakTOpOB, a TAKXKE XapaKTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHS 0] BIUSHUEM
BHEIIHUX Bo3aeicTBui (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
NPUMEHEHMS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJIAJEHUS CHUCTEMOM 3HAHUM O METOJaxX HAYyYHOTO
MO3HAHMS SBJICHUN TIPUPOJBI — HAOMIOICHUE, H3MEpPEHUEe, MOJICIUPOBaHUE,
AKCTIIEPUMEHT (peasbHbIN U MBICIICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U Ui OOBSICHCHHS XUMHYECKUX SBJICHHM, HMMEIOIIUX MECTO B TIPHUPOJIE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

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

c(hOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
HNOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJSIpHAS KOHLICHTPALIMS»;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00hEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECCTB; TEIUIOBOro A(ddekTa
peaKiuu; 3HAYEHHs] BOJOPOJHOrO IOKAa3aTelisi pacTBOPOB KHUCIOT M IIEJIOYEH ¢
M3BECTHOW CTENEeHBI0 AHCCOLMANNU; Macchl (00BEMa, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIMHU, €CIU OJHO M3 UCXOJHBIX BEUIECTB JaHO B BHJIE€ pacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JICH PAacTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BBIXOJIa MNPOAYKTA pPEAKUUH; OOBEMHBIX OTHOLIECHUMN
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, OMPEICIICHHE
Cpelbl pacTBOPOB BEIIECTB C MOMOIIbI) HWHJIUKATOPOB, HM3yUYEHUE BIUSHUS
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o Temam «Mertamiey U «Hemertamne») ¢
coOJioieHueM MpaBuil 0€30MacCHOr0 O0palleHus: ¢ BEUIECTBAMU U Ja0OpaTOPHBIM
obopynoBanueM, GOpMyIupoBaTh 1eJdb HCCIEAOBaHUS, TNPEACTABIATh B
paznuuHoi opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCT;



c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATH MPaBUIIa MOJb30BAHUS XUMUYECKOU
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C MHCTPYKIHUSIMU IO BBHIIOJTHEHHUIO JTA0OPATOPHBIX XUMUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
NEATENBHOCTU B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXAIOUIEH MPUPOIHON
Cpeabl W JOCTWKEHUS €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATh OIACHOCTh
TOKCUYECKOTO JICUCTBUSI HA JKUBBIE OPraHU3MBI ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU HHGOPMALIUU B Pa3IMUHBIX UCTOYHHKAX (Hay4dHasi U yueOHO-Hay4dHAas
auTepaTypa, CpeAcTBa MaccoBor uHbopmanuu, HTEpHET U Apyrue), KpUTHIECKU
aHAJM3UPOBATh XUMUUECKYI0 MH(pOpMaIMIo, iepepadaTeiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.
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Pa3nen 6. BoicokoMoJIeKyISIPHBIE COeMHEHUSI

6.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6
Hroro mo pazgeny 6
Peszepr 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/n P KonTtpoJbHbie IIpakTHYeckue (1dpp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leprnoanueckuii 3akoH
11 n [lepnoanueckas cuctemMma XUMUYECKUX 15 1
anemenToB JI. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasme 14 1
BEIIIECTB
1.3 XHUMHUYECKUE PEAKITUU 27 1 3
Hroro mo pazgeny 56
Pa3znen 2. Heoprannueckasi Xummusi
2.1 Hemeranmnbl 55 3
2.2 Meramib 39 2
Utoro mno pazneny 94
Pa3pen 3. Xumus u ;Ku3HL
31 MeTo bl TTIO3HAHUS B XUMUH. XAMUS U 20
KU3Hb
Hroro no paszneny 20
OBUIEE KOJIMYECTBO YACOB I10 170 5 8

[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktirieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoThI padoThI pecypest
1-4 [ToBTOpEHME Kypca OPraHUYECKOW XUMUHU 4
Bxoanas koHTpOJIbHAS paboTa 1 1
[IpeameT u 3HaUEHNE OPraHUYECKON
6 XMMHH, MIPEICTaBICHHE O MHOT000pa3nuu 1
OPraHNYeCKUX COCTMHEHUN
7 [IpakTrueckas padota Nely KauecTBeHHbIH 1 1
aHaJIN3 OPraHUYECKUX COCTUHEHUID)
DNEeKTPOHHOE CTPOEHUE aToMa yriepoja
8 (ocHOBHOE 1 BO3OYKJIEHHOE COCTOSIHHS). 1
BanenTHble BO3MOKHOCTH aToma yriepoja
XuMuYeckas CBSI3b B OpraHU4eCKHUX
9 coenuHeHUsIX. MexaHu3Mbl 00pa3oBaHUs 1
KOBaJICHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBs3EH
1011 Teopus cTpoeHHsI OpraHU4YeCKUX 5
) coenuHenuit A. M. byrieposa
Bunel nsomepun: CTpyKkTypHas,
1213 IIPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 5
) 3P PeKTH B MOJIEKYIaxX OpraHUueCcKuX
COCIVHEHUN
14 [IpencraBnenue o KiaccuGpUKaIM U 1




cucremarnyeckas Homenkinatypa (IUPAC)
OpPraHUYECKUX BEIIECTB

15-16

Krnaccudukarus peakiuii B OpraHnIecKoi
XUMHAH

17-18

Cucremarusanus 1 00001IeHrE 3HAHUHA 110
TEME

19

AJIKaHBI: TOMOJIOTUUECKHH psiJl, oO1as
dhopmyna, HOMEHKIIATypa U U30Mepus,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

20-21

duznueckre 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

22

Haxoxnenue aikaHOB B IPUPOJIE.
CriocoObl MoTy4eHus! U IPUMEHEHNE
aJIKAHOB

23

[uxnoankansl: odmas Gopmyia,
HOMEHKJIATYpa ¥ U30MEpUsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOKCTB, CIIOCOOBI
MOJTyYCHHUS ¥ TIPUMCHEHUE

24-25

Pemenune pacu€tHbix 3a1a4 Ha
oTmpeieNieHue MOJIEKYIIPHON (GOPMYIIBI
OPraHM4YeCcKOro BEIIeCTBa M0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIIUX B €ro
cocraB. CucteMaTu3alnsg 1 0000IIeHIE
3HAHUM I10 TeMe

26-27

AJKEHBI: TOMOJIOTHYECKH psijl, oOmas
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.




CtpykTypHas U LUC-TPaHC-U30MEPHUS
AJIKEHOB

duznueckue U XUMHUYECKUE CBOUCTBA

28-29
ankeHoB. [IpaBuino MapkoBHMKOBa
CriocoObI mosTyYeHHst ¥ IPUMEHEHHE

30 AJIKEHOB
[Ipaktudeckas padora Ne 2 o reme

31 "[lonydeHue sTUIIEHA U U3yYEHHE €T0
CBOMCTB"

Pemenune pacu€THbIx 3a1a4 Ha

32-33 oTnpe/ieNieHue MOJIEKYIIpHON (GOPMYIIBI
OpraHMYECcKOro BellecTBa
ANKagueHbl: CONPsHKEHHBIE,

34 U30JIMPOBaHHbBIC, KYMYJINPOBAaHHBIC.
OCOOEHHOCTH AIIEKTPOHHOTO CTPOSHMSI
XUMHUYECKUE CBOMCTBA COMPSKEHHBIX

3>-36 JMECHOB
CrniocoObl nosTyyeHHs U IpUMEHEHNE

37 aJIKaIuE€HOB
AJIKMHBI: TOMOJIOTHYECKUHN PsiJl, 0OLIast

38 (bopMmyna, HOMEHKIATYypa, JEKTPOHHOE U
IIPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYII,
¢u3nyeckre CBOWCTBA

39 XHUMHUYECKUE CBOMCTBA aJIKUHOB

40 KauecTBeHHBIE PEAKIIMM HA TPOHHYIO CBSI3b
CrniocoObl mosryyeHus U IpUMEHEHNe

“ AJIKHOB

42 Pemenue 3anau: pacy€Tsl 0 ypaBHEHUIO




XUMHUYECKON peaKkuuu

3 Cucremarusanus 1 00001IeHrE 3HAHUHA 110
TEME

ApEeHbI: TOMOJIOTUYECKUH psiJl, 00111ast
¢dbopmyna, HOMEHKJIATypa. DIEKTPOHHOE U
44 NPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYII
OeH30J1a ¥ TOJIyoJ1a, UX GU3NYECKUE
CBOMCTBA

45 XHWMHUYECKUE CBOMCTBA APEHOB: PEAKIIUU
3aMelIeHus

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
46 IIPUCOECTUHEHUS, OKUCIICHHE TOMOJIOTOB
OeH3o1a

47 Oco0EHHOCTH XUMUYECKUX CBOIICTB
CTUpOJIa

Pewrenne pacu€THbIX 3a1a4 Ha
48-49 oTpeieJICHUE MOJICKYIIIPHON (POPMYJIIbI
OpPraHu4veCcKOro BEIIECTBA

CriocoObl MosTyueHus: U IpUMEHEHUe
apeHoB

50

51 I'eneTnueckas cBs3b MCKAY pa3INdYHbIMU
KjlacCaMH yrjieBo4opoa0oB

Pacu€rhl Mo ypaBHEHHSIM XUMHUECKHX
52-53 peakuuii. Cuctemarusanus u 00001eHne
3HaHUH 10 TeEMeE

[Tpupoaustii ra3. IlonytHble HedTAHBIE
rasbl

54

55 KaMeHHBIH yroiab 1 MpOIyKThI €70




nepepadboTKu

Hedts 1 ciocoOb1 €€ mepepaboTKH.
56 [IpumeHeHue npoyKToB repepadoTKu
HepTH

I'enernueckas CBA3b MCKAY pa3IM4YHbIMU

> KJIacCCaMHM YTJIEBOJIOPOJIOB
l"anioreHONpPOU3BOIHEIE YTIIEBOIOPOIOB:

58 JJICKTPOHHOE CTPOCHUE; pECaKIIUU
3aMeIeHMS TajJoreHa
JleiicTBue menouent Ha

59 rajoreHnpou3BoiHbIe. B3anmoaeiicTeue
JIATAJIOT€HAIKaHOB C MAarHUEM M IIHHKOM
CucreMaruzanys 1 00001IeHEe 3HAHNUI 10

60 pazgeny "YrieBoaoposr"

61 KonTtponbHas padoTa o Teme

"Yraesomopoab"

[IpenenbHbIe 0JHOATOMHBIE CIIUPTHI:
TOMOJIOTUYECKHH psl, oOmias hopmyna,
62-63 CTPOCHHUE MOJIEKYT, U30MEPUs,
HOMEHKJIAaTypa, KiIaccuuKaus,
(uznueckue cBoicTBa

XuMudeckue cBolicTBa MpCaACIbHBIX
OJJHOATOMHBIX CIIUPTOB

64-65

CrniocoObl nosryyeHHs U IpUMEHEHUe
OJIHOATOMHBIX CITUPTOB

66

[IpocTblie 3¢hupbl: HOMEHKIATYpa U
67 n30Mepusi, 0COOEHHOCTH (PU3NUECKUX U
XMMHYECKHUX CBOICTB




MHoroaToMHBIC CIIUPTLL: 3TUJICHIJIMKOJIb U

68-69 TJIMIEPUH, UX (PU3NYECKUE U XUMHUECKHUE
CBOMCTBA
CriocoObI mosTy4eHHs U IpUMEHEHNE

70 MHOTOATOMHBIX CITUPTOB

= ®deHoJI: CTPOEHUE MOJIEKYITBI, (PU3UYECKHE
cBoiicTBa. TOKCHUYHOCTH (heHOoIa

72-73 Xumudeckue cBocTBa (heHosa
CriocoObl nostydeHus: 1 IpUMeHEeHne

74 (dbenona
[Mpaktuyeckas padora Ne 3. Pemenune

75 SKCIIEPUMEHTAIBLHBIX 3a4a4 110 TEME
"Cruptsl 1 heHoBI"
CucreMaruzanys 1 00001IeHEe 3HAHNUI 110

76 TeMe
ANbJIEruibl U KETOHBI: 2JIEKTPOHHOE

77 CTpOeHUE KapOOHUIBHON TPYIIIbI;
TOMOJIOTHYECKHUE Psifibl, 001mas hopmyia,
M30MepHs U HOMEHKJIaTypa
ANbJIErUIbl U KETOHBI: (PU3NYECKHE

78 CBOICTBA; peaKkMu IPUCOEAUHEHUS
Peakuuu oxuciaeHus 1 KaueCTBEHHbBIE

7 pEaKIuu albJIeTuI0B U KETOHOB
CriocoOblI MONTyueHus albJICTHIOB U

80 KETOHOB

81 [IpakTudeckas padota No4 «AnbIeruibl u
KETOHBD»

82 OAHOOCHOBHEBIE Tpe/ieNIbHBIE KAPOOHOBBIE




KHCJIOTBI, 0COOCHHOCTH CTPOCHUS HX
MOJIEKYII

83

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, X (pU3mUYecKre CBOICTBa

84-85

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

86-87

Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHCI0Thl. MHOTrOOOpa3ue kapOOHOBBIX
KHCIIOT

88-89

Oco0eHHOCTH CBOICTB: HEMPEAETbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIIOT

90

[ToHsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCIIOT

91

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

92

CrnoxHble 3(UpPBI: TOMOJIOTUYECKUN PSII,
obmras popmyia, U30MepHs U
HOMEHKJIATypa

93-94

dusnyecKkre U XUMUYECKHAE CBOWCTBA
3¢upoB

95-96

Pemenue pacu€THBIX 3aa4: [0 YpaBHEHHUIO
XMMHMUYECKOHN PEaKIIMU, Ha OIIPE/IEIICHHE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
BEIIECTBA

97

IIpaktuyeckas padora Ne 5. Pemenue




OKCIICPUMCHTAJIbHBIX 3aJa4d 10 TCMC
"KapOonoBbie kucioTsl. CinoxHbie 3pupsr”

XKupsr: crpoenne, puznveckue u

%8 XUMUYECKHE CBOMCTBA (TUAPOIIHN3)
OCoOeHHOCTH CBOWCTB JKUPOB,
99 coJeprKamX OCTaTKHA HETIPEACIIHLHBIX
JKUPHBIX KUCJIOT. JKUpBI B pupoae
Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Moromee aevicreue. IlorsaTue o
100 CUHTETUYECKUX MOIOIIUX CPEACTBAX
(CMCO)
['eneTnueckas cBs3b YriaeBOJAOPOJAOB U
18; KHACJIIOPOACOAEPKAIINX OPraHuIeCKUX
BEILIECTB
103- Pacuérel o ypaBHEHUSAM XUMUYECKUX
104 peakuui
CucreMaruzanys 1 0000I1IeHrEe 3HaHUH IO
105 TEME
OO1as XxapakTepUCTUKa YIiIeBOJA0B U
106 Kiaccuukanys YIIIEBOJOB (MOHO-, TH- U
MOJIMCAXapH/Ibl)
107 Monocaxapuabl: Gpu3MYeCcKue CBOMCTBA U
HaxO0XXJICHHUE B IIPUPOJE
[IpumeneHue riroKo3sl, €€ 3HaYCHNUE B
108 JKU3HEAEATEIbHOCTH OpraHmu3mMa
Jucaxapupl: caxapo3a, MaJIbTO3a U
109 nakTo3a. HaxoxaeHue B mpupoie u

NPHUMCHCHUC IUCAXapUI0B




[Monucaxapuabl: CTPOCHUE MAKPOMOJICKYIT,

110 ¢bu3nveckre 1 XUMHYECKHE CBOICTBA,
[IPUMEHEHHE

111 [TonsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX

112 [Ipaktudeckas paboraNe 6 «YriaeBoab»
Pemenue pacueTHbIx 3a1a4 Ha

ﬁi OTIpeJIeNIEHUE JI0JIM BBIXOJA MPOIYKTa
peakiuu OT TEOPETHUYECKU BOZMOXKHOTO

1 Cucrtematu3anusa 1 0000IIeHHe 3HAHUH 10

> paszneny

KonTponsHas pabora no teme

116 "Kucnopoaconepxamiye opraHu4ecKue
coequueHus"
AMUHBIL: K1accu(UKalus, CTpOSHUE

117 MOJIEKYJI, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U (pu3nYecKue CBOCTBa

118 XHUMHUYECKUE CBONCTBA aT(aTHIECKUX
aMUHOB
AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH

119 XUMHUYECKUX CBOMCTB aHUJIMHA
CriocoObl MmosTyueHus: ¥ IpUMEHEHUe

120 anudaTuyecKux aMHMHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U
nuzomepusi, pusnueckue cBoiicTaa.

121 OtnenbHBIE IPENCTABUTENH O
AMUHOKHCIIOT

122 XUMHYECKHE CBOMCTBA AaMUHOKHUCIIOT, UX

OMOJIOTHYECKOE 3HAUCHHE aMUHOKHUCIIOT.




CuHres u ruapoJIn3 NCITHI0B

123

Benku kak mpupoTHBIC TIOJTUMEPHI;
CTPYKTYpPBI OCIIKOB

124

XUMHUYECKHAE CBOMCTBA OEIIKOB

125

A3oTconepikalye reTepouuKInIecKue
coenuHeHUs. HykITIeMHOBBIE KHCIIOTHI:
COCTaB, CTPOEHHUE U OMOJIOTHYECKasl pOJIb

126

[IpaxTnueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"A30TCOIepKaIINe OPraHUIECKHE
coequueHus"

127

[Mpaktuyeckas padora Ne 8. Pemenune
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeME
"Pacnio3HaBaHue OpraHUYECKUX
coequHeHun"

128

KonTtponbHas padoTa no teme
"A3zoTcoaepKaiiue OpraHun4eckue
coequHeHus"

129

OCHOBHBIC TIOHATHUS XUMHH
BbBICOKOMOJICKYJISAPHBIX CO@I[I/IHCHI/Iﬁ n
MCTOAbI UX CUHTC3a —II0JIUMCpPpU3aAlUA U
IIOJIMKOHACHCAII U

130

[Tnactmaccel. YTunu3zanus u nepepadboTka
IUTaCTUKA

131

DnacToMepsl: HaTypaJlbHbIN
CUHTETHUYECKUE KaydyKH. Pe3nna

132

BomoxkHna: HaTypaJIbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepBI crienuaibHOTO




Ha3Ha4YCHUA

[Ipaktudeckas padora Ne 6. Pemmenue
133 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe 1
"Pacnio3HaBaHue macTMacc 1 BOJIOKOH"

O0001IEHUE U CUCTEMATU3ALIUS

134 M3yYEHHOTO MaTepuaa 1o TeMe 1
"BbicoKOMONIEKYAsIpHBIE COeTMHEHUS"

135- .

136 PesepBHblit ypok 2

OBIIEE KOJIMYECTBO YACOB I10

1
[TPOI'PAMME 36




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1-4 [ToBTOpEHUE Kypca OpraHM4ecKor XUMUH 4
Bxonnas koHTposibHas paboTa 1 1
6.7 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKHM 5
) anemeHT. M3oTonsl
g CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE YHCIa
9 Knaccudukarus XuMuueckux 2JIeMEHTOB (S-, 1
p-, d-, f-amemeHTHI)
10 Pacnpenenenue 31eKTPOHOB IO AaTOMHBIM 1
opOuTamsiM
DNeKTPOHHBbIE KOH(PUTYpaLUU aTOMOB
11 3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHUHU
1 DNeKTPOHHBbIE KOH(PUTYpaLUU HOHOB. 1
DNEeKTPOOTPULIATETBHOCTD
[lepuoanyeckuii 3akoH u [lepuonnyeckas
13 CHUCTEMA XMMHYECKUX 31eMeHTOB [[. 1. 1
MenneneeBa, CBS3b C COBPEMEHHOM TEOPUEN
CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
14 XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMH 1

MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U




nepuoaaM

15

Cucremarusanus 1 00001IeHrE 3HAHUHA 110
TEME

16

Buaer xumudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
BonopoaHas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHCTBHS

17-18

BaneHTHOCTD U BaJIeHTHBIE BOBMOKHOCTH
aToMOB. CBsI3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

19-20

[IpencraBneHus 0 KOMIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

21

BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTpoeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOIMCTBA
BEIECTB

22

Ilonsatue o JUCTICPCHBIX CUCTEMAxX.
Hpe,[[CTaBJ'IeHI/Ie 0 KOJUIOMAHBIX pacTBOpax

23

HcTunHble pacTBOPHI: HACBHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

24

CrniocoObl BbIpaXKEHUsI KOHIIEHTPALH
pacTBOpOB

25-26

Pemrenue 3amau ¢ UCIOJIL30BaHUEM IOHATUH
"MaccoBas J10J1s1 pacCTBOPEHHOTO BellecTsa',
"MoJIsipHasi KOHUEHTpanus"

27

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEILECTB




28

CucreMarusanus 1 00001IeHYE 3HAHUM IO
TEME

29

KonTtponsHas padora o Temam "CtpoeHue
aroMa. [leproinueckuii 3aKOH U
Hepnonnqecxaﬂ CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemiecTBa. MHOroo6pasue BemiecT"”

30-31

Krnaccudukanus XuMHUeCcKuX peakuuii B
HEOPraHUYECKOW M OPraHNYECKON XUMUHU.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXpaHEHUs U MIPEBPALCHNS SHEPTUU IIPH
XUMHUYECKHAX PEAKIUAX

32

Tennosie 3 HEKTHI XUMUYECKUX PEAKITUN.
TepmoxuMHUUYECKHEe YpaBHEHHS

33

Boruncnenust no ypaBHEHUSIM XUMHUYECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPaBHEHHSIM

34-35

CKOpOCTh XMMUUYECKOH peakinu, e&
3aBUCHUMOCTD OT Pa3IMYHBIX (PaKTOPOB.
Karanus u xatanuszatopsl

36

TI'oMorennsie u I'STCPOrcHHbIC pCaKIINH

37

[IpakTuueckas padora Ne 1 mo teme
"BiustHue pa3nudHbIX GaKTOpoOB HA
CKOPOCTh XUMHUYECKOW peakiunu"

38-39

OO6patuMble U HEOOpATUMBbIE PEAKIINU.
XHUMHUYECKOE PaBHOBECUE

40

IIpakTuyeckas padora Ne 2 o teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
I0JIOKEHHE XMMHYECKOT0 paBHOBecHs"




DnekrponuTudeckas auccounanus. CuiabHbie

41-42 U ciia0bie AMeKTpouThl. CTEeTeHb
JTUCCOIUAIINN
Nonnoe npoussenenue Boapl. Cpena BOJHBIX

43 pactBopoB. Bogopoausrit nokasarens (pH)
pacTBopa

444 I'mpponus coseit. Peaknuu, nporekaromue B

4 pacTBOpax dJIEKTPOJIUTOB

[IpakTnueckas padora Ne 3 o Teme

46 "XHUMHUYECKHE PEAKIIUN B pacTBOpax
3IEKTPOIUTOB"
OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC

47-48 peakuuu. BaxkHeuime oKucauTeny u
BOCCTAHOBUTEIHU

49.50 MeTton 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)

) OanmaHca

DIIEKTPOIN3 PACTBOPOB U PACILIABOB

>152 BEILIECTB

53 Pemenue 3a1a4 pa3auyHbIX TUTIOB

54 Peurenue 3a1au pa3auyHbIX TUIIOB
CucremaTu3anus 1 00001IeHHe 3HaHUN IO

2> teme "XuMHUUeCcKre peakiuun"

6 KonTtponrHas pabota o Teme "Xumudeckue

> peakuun"
[Tonmoxenne HemeraoB B [lepuoauueckoit

5 cUCTEME XMMUYeCKuX 3neMeHnToB /. U.

MeHpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMOB. ®u3NUYECKHe CBOMCTBA HEMETAIIJIOB




AnnoTponus HEMETaUIOB (Ha IpUMeEpe

58-59
KHCIIOpo/1a, cephbl, Gochopa u yriepoa)
Bonopon: nonyuenue, puznueckue u
60-61 XUMHUYECKHE CBOMCTBA. [ 'HIpuIbl
["anoreHsl: HaxXOXEHKUE B IPUPOJIE, CLIOCOOBI
62-63 MoJyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBA
lNanorenoBonopoasl. Baxunelmue
64-65 KHUCIIOPOJACOAEPIKAIIE COCTUHEHUS
rajloreHOB
JlaGopaTopHbI€ U TPOMBIIICHHBIE CTIOCOOBI
66-67 MOJTy4eHUs rajoreHoB. Ilpumenenune
raJJOr€HOB U UX COCIUHEHUN
[IpakTrueckas padota Ne 4. Permenue
68 SKCIICPUMEHTAIBLHBIX 3a4a4 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u
MIPOMBIIIIJIEHHbIE CLIOCOOBI TOTYYESHHUS,
69-70 (buznueckue U XuMu4yeckue cBoictra. O30H.
[Ipumenenue kucioposa u 030Ha
71-72 OKcupl ¥ IEPOKCUIbI
73-74 Pemenue 3ana4 pa3anyHbeIX TUIIOB
Cepa: HaxO/JIeHHE B PUPOJIE, CIOCOOBI
75-76 MoJTy4eHus1, GU3NYECKUe U XUMHUECKHUE
CBOMCTBA
77-78 CepoBoniopos, cyabhusl
29-80 Kucnopoacoaepxaiue COEqUHEHNSI CEPBI.

OCOOGEeHHOCTH CBOUCTB CEPHOM KUCIIOTHI




[Ipaktudeckas padora Ne 5. Pemenue

81 JKCIEPUMEHTAIbHBIX 3a1a4 110 TeMe "Cepa u
e€ coequHeHus"
A3OT: HaX0XKJACHHE B MPUPOJIC, CITIOCOOBI
82-83 MoJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHMAK, HUTPHJIbI
Kucnopoacoaepxaiine coequHEHHs a30Ta.
84-85 Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI
[IpuMeHeHne a30Ta U €ro COeqMHEHUN.
86-87 A30THBIE y10OpEeHUS
®docdop: HaXOXKIEHHE B IPUPOJIE, CLIOCOODI
88-89 noJtyueHusi, GU3NYECKUe U XUMUYECKHE
cBoiictBa. ®ochuas u Gochun
Oxkcunpl hochopa, pochopcoaepxarniue
20-91 kucioThl. Cost pochopHOI KUCTOTHI
[Ipumenenne Gocdopa u ero COeTUHECHUIA.
92:93 dochopHbIe y10OpeHUs
[Ipaktuueckas padota Ne 6. Pemenue
93 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
Yrnepo: HaXOKIeHUE B PUPOJIE,
94-95 AJUTOTPOITHBIC MOTU(PUKALINK; PU3UIECKHE U
XUMUYECKUE CBOWCTBA, IPUMEHEHHE
Oxcup yriepoaa(ll), okenn yrnepoma(1V),
26-97 yroJbHas KUCJIOTa U €€ COJN
98-99 Pemenue 3ana4 pa3anyHbpIX TUIIOB
100- Kpemuuii: HaxoxJIeHUE B IPUPOE, CIIOCOOBI
101 MoJTyueHus1, GU3NYECKUE U XUMUYECKHE




CBOICTBa

102- Oxcup kpemuusi(1V), kpeMHUEBasE KUCIIOTA,
103 CHUIIMKATHI
104- [IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.
105 Crexio, €ro noyy4eHue, BUIbl CTEKIIa
106-
107 Pemenue 3a1a4 pa3nnyHbIX TUIIOB
CucrteMatu3anus 1 000011eHIE 3HAHUI 110
108 teme "Hemeramnsr"
109 Kontponbras padota nmo teme "Hemerammsr"
AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
110 KOPPEKIHsI OIHO0K
[Tonoxenue metamios B [lepuoanyeckoit
111- CHUCTEME XUMHUYECKHUX DJIEMEHTOB.
112 OCc0OEHHOCTH CTPOCHHMSI IIEKTPOHHBIX
000JI104€K aTOMOB METAJIOB
OO6mue ¢puznuecKre CBOMNCTBAa METaIOB.
13 [IpumeHeHre METaIIOB B OBITY U TEXHHUKE
114-
115 CmnaBsl MetaiioB. Koppo3ust meramios
116-
117 Peurenue 3a1au pa3auyHbIX TUIIOB
DNEKTPOXUMHUYECKUH Pl HAPSKEHUI
112 MeTaiioB. OOIIHe crnocoObl MOTy4eHHUS
METAaJJIOB
OOu1as xapakTepucTuka MmetayuioB |A-
1;2 rpynnsl [leproauyeckoi cucteMsl

XUMHUUYECKHUX AJIeMEHTOB. HaTpuil u kanuii:




noJtyueHue, GPU3NIECKUE M XUMUICCKHE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB U
UX COEIUHEHUN

O6mas xapakrepuctuka metaios |A-
rpymibl [leproandeckoi CUCTEMBbI

122- XUMHUYECKUX 3JIEMEHTOB. Marauii u

123 KaJIbLIUI: TIOJTy4eHue, pusndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHUN

124- . .

175 JKécTtkocTh BOMIBI 1 CLIOCOOBI €€ YCTpaHESHUSI

126- AnroMuHMIL: nonydyeHue, Gpu3ndeckue u

127 XUMHUYECKUE CBOMCTBA, MPUMEHECHHUE
AMdoTepHbIe CBOMICTBA OKCHIA U

128- TUJIpoKCcHa aJJlOMUHUS,

129 TUAPOKCOKOMIUIEKCHI aIFOMUHUSA, UX
MPUMEHEHNE

130-

131 Pemenue 3a1a4 pa3amyHbIX TUIIOB
[IpakTuueckas paborta Ne 7. Pemenue

132 SKCIICPUMEHTAIIBHBIX 3a74a4 110 TEME
"Mertauibl IJ1aBHBIX oArpymnmn"
OO1as XxapakTepUCTUKA METaIIOB

133- no6ouHsIx noarpymi (b-rpymm)

134 [Ieproanueckoi cUCTEMBbI XUMUYECKUX
3JIEMEHTOB

135- Du3nyecKre 1 XMMUYECKUE CBOMCTBA Xpoma

136 U €r0 COEMHEHUM, UX IPUMEHEHNE




Baxwueline coelMHEHNS] MapraHiia.

137_ [Tepmanranar kanusi, €ro OKUCIUTEIbHbIE

38 CBOMCTBA
du3znyecKne U XMMHUICCKIE CBOMCTBA JKeIe3a

132 u ero coequHenuil. [lonyyenue u
MPUMEHEHHE CIUIABOB KeJe3a

141- dusnyeckre 1 XUMHUUECKHE CBOMCTBA METN B

142 €€ COCIMHEHUH, X PUMEHECHHUE
dusznyeckre U XMMHUUECKIE CBOMCTBA IIUHKA

143_ U €r0 COEMHEHUM, X PUMEHEHHUE.

4 ' apOKCOKOMILIEKCHI IMHKA
[IpakTnueckas padora Ne 8. Pemenue

145 SKCIICPUMEHTAJIBLHBIX 3a74a4 110 TEME
"Mertasuibl TOOOYHBIX TOATPYIIT"

146-

147 Pemenue 3ana4 pa3auyHbIX TUTIOB

148 O06o01eHre U cucTeMaTru3alys H3y4eHHOTO
Martepuana no teme "Metamib"

149 KonTtponbHas padoTa o teme "Metamibr"
AHanu3 pe3ynbTaToB KOHTPOJIBHON paboThI,

150 KOPPEKIIHS OITHO0K
Ponp xumun B oGecrieueHUN YCTOMYUBOTO

15; pa3sutus yenoseyectsa. [lonsatue o

> HAaY4YHBIX METOJAaX UCCIIEI0BAHNUs BELIECTB
Hayunble npuHUKIIBI OpraHUu3alN

153 XUMHUUYECKOTO MPOU3BOJCTBA.

HpOMLII_HJ'IeHHLIC CIIOCOOBI MOJIYyUYCHUS
Ba)KHEMIIINX BEIIECTB




154- XHUMHUYECKOE 3arps3HEHUE OKPYXKaIoLen 5

155 Cpelbl U €T0 MOCIECACTBUS

156- XUMUS U 3J0POBBE YEIIOBEKA. 5

157 JlexapcTBEHHBIE CPEACTBA

158- Xumus muiiy. Poas XuMun B 00ecrieueHun 5

159 MUIIEBON O€30TTaCHOCTH

160- Kocmernueckue u napproMepHbie CpeICTBA. 5

161 beiToBas xumus

162- X¥MHS B CTPOUTENBCTBE. BaskHenmne

163 CTPOUTEINIbHBIE M KOHCTPYKIIMOHHBIC 2
MaTepHuabl

164 XuUMUS B CETBCKOM XO35IMCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE yI00peHus

165- CucreMaruzanys 1 00001IeHEe 3HAHNUI 10 5

166 TeMe

167- PesepBHbIil ypok 2

168

169- PesepBHbIil ypok 2

170

OBUIEE KOJIMYECTBO YACOB I10 170

I[TPOTPAMME







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»; AkinonepHoe odmectBo «M3narensctBo «IIpocsemienne»

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.;

non pea. Jlynuna B.B. Axunonepnoe o6mectso "M3natensctBo "IIpocBemnienue"

METOANYECKHUE MATEPHUAJIbBI JIA YUUTEJIA

1. Jo6potun /1. FO. Kontponupyromias QyHKIUS MIKOJIbHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mkone. — 2017. — Ne 3. — C. 47-50.

2. Epemun B. B. Xumus. 10 knacc: yriay6. ypoBeHb: Y4eOHUK /

B. B. Epemun, H. E. Ky3smenko, B. 1. Tepenun u ap. — 5-€ u31., CTEpEOTHII. —
M.:

Hpoda, 2018. — 446 c.

3. Epeirun J1. I1., Hlumkun E. A. Metoanka pemieHus 3a1a4 1Mo XuMuu: yaeo.
nocoOue JJIs CTYICHTOB TIeJl. MH-TOB M0 Owoi. u xuM. crnerl. — M.: [IpocBemenne,
1989. - 176 c.

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

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



5. Kaepuna A. A. O BociuTaTebHOM NOTEHIMANIE Y4€OHOTO IPEeIMETa
«Xumusi» B 001eoopazoBaTenbHoOM 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., Cractuaa M. I'. KommuecTBeHHBIE OTHOIIICHHUS 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. pen. 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. Ceupuaenkona H. B., Ctaxanosa C. B. CripaBOYHHK-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 ooiieodpa3onar. 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 6amn 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.: HatmonansHoe oOpazoBanue, 2022. —

160 c.

(®T'OC. TemaTuuecKkuit KOHTPOJIb)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

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

oOpa3zoBaHue. YUeOHbII MOAYJIb MO PEIICHUIO TPYAHBIX 3aJJaHUN 110 YUYE€OHOMY



npeamery "Xumusa". 10-11 xnaceer”, AO U3nartensctBo "[IpocBemenue” —
DOneKTpoHHbIN 00pa3oBaTenbHbIN pecype "lomaminue 3aganus. Cpennee odiee
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://o6nako-3uanuii.pd/ nim https://oblakoz.ru/

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