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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpaMma Mo XMMUU Ha YpPOBHE CPEAHEro 0OIIero oOpa3zoBaHUS
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeabHON IpOrpaMMBbl CpeIHEro o01ero
oOpazoBanusa(POIl COO), npeacrtaBieHHbIX B PepepaqbHOM TOCYIapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanivy, peamu3yIOIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrpaMMbl, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerun pas3BuUTHS 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-HAay4yHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuenue mpeamera, pealn3dyeMoe B YCIOBUAX JU(DPEepeHIIMPOBAHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
aJlanTanuy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU B COLIUYME, a TaKXkKe AJis
IOPOJOJKEHUST O0y4YeHUsl B OpraHU3alusx MpodecCHOHATBHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS OAHOM M3 IPUOPUTETHBIX TUCIUIUINH.

B nmporpamme mno xumuM Ha3HaueHue ImpeaMera «XHMHS» MOJydaeT
HOAPOOHYI0  HMHTEPHPETAalUi0 B  COOTBETCTBMM C  OCHOBOIIOJIArarolIUMH
nosioxkenusMu ®I'OC COO o B3auMOOOYCIIOBIGHHOCTH IiejeH, CoAepiKaHUs,
pe3yabTaToB OOy4YeHHs] M TpeOOBaHUH K YPOBHIO IOATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIIOTCSI CJIEAYIOIIME BBINOJIHAEMbIE MPOrpaMMOM Mo
XUMUHU (PYHKITHN:

e UHPOPMAIIMOHHO-METOAMYECKAsA, peanu3alus KOTOpol obecrneynBaeT
HOJy4yeHHE NPEJCTaBICHUS O LENAX, COJEp)KaHuHu, OOIIel cTpaTeruu
o0yuyeHus!, BOCIIUTAHUS U Pa3BUTHS 00YJAIOIIUXCS CPEICTBAMH IIpEeIMeETa,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast npeaycMaTpuBacT
ONpeJeNieHNe: IMPUHLHUIIOB CTPYKTYpPUPOBAaHUS W IOCIJIEI0BATEIbHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi 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 JIMHUSIM/pa3iesiaM Kypca;

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

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TMOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXIIPEMETHBIX CBSI3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTaTOB OCBOCHMSI OCHOBHOM 0Opa3oBaTeIbHOMN
IPOTPaMMBbl CpeaHero o01ero oOpa3zoBaHuUs (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

Ilo BceM Ha3BaHHBIM MO3ULHUAM B NIpPOrpaMMe MO XMMHUHU IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» ocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHaTHBHON COCTaBJISIOIICH,
KOTOpasi JOJKHA OMPEAENSIThCS B COOTBETCTBUU C HAIPABICHHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudGepeHIIMPOBAaHHOTO OOyUCHHS Ha YpPOBHE CpEIHEro oOlmero oOpa3oBaHHS
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MPEEMCTBEHHOCTH €  MOCJIEAYIOIIUM  3TaroM  [OJYYEHHS  XUMHUYECKOrO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX U OpraHU3alUgX CPEeAHEro NpodhecCHOHaIbHOIO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE W  YIIIyOJIeHWE TEOPETUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHWsI, B TOM YHUCJIE C MEPCIIEKTUBOM MOCIEAYIOMEro MOTyYeHNUS XUMUYECKOTO
o0pa3zoBaHus B OpraHU3alusax MpodeccuoHalbHOro oOpasoBanus. Hapsany ¢ aTum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanpbHO 00pa3oBaTEIbHON MPOrpaMMBbl CpPEIHEro O0O0Iero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydyarommxcs, Ha (OPMHUPOBAHHUE Y HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, HMEIOIIHUX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitonuMu npeaMeTa «XuMus» Ha ypOBHE YIITYyOJEHHOTO H3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnudeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY 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
HEOpraHUuYecKass XHMHS» COCTABISET COBOKYIMHOCTh MPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHUM TOJy4YaeT OMNpeaeEHHOEe TEOPETHUECKOe OMOJHEHHUE, I03BOJISIONIee
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3Y4YEHHUS IpeaMera obecredeHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YriayOJeHUs
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKIIfii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUSI XMMHUUYECKOW KMHETUKU
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHYECKUX  DIIEMEHTOB Oazupyercs HA  COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSICHAETCS C TOUKU 3PEHUSI DPHEPTEeTUUECKUX M3MEHEHUH npu e€ 00pa3oBaHUM U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiuil  JomnoiHseTcss  GOpPMHPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOW CIOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUM.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS M3YUCHHUSI IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIs (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MpEAMETHBIX 3HAHMI) OKa3bIBAIOT BIMSHUE CMEXKHbIE MpeAameThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaueHUe OyayT MMETh JIEMEHThl Y4eOHOTO Marepuana mo obmied xumuu. [lpu
M3YUYCHUHU TpeAMEeTa B JAaHHOM Clly4ae akleHT OyJeT clellaH Ha OOIIHOCTb
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKyJsipHAs Teopus B (PU3MKE), 3aKOHBI COXPAHEHMUS



MacCbl M DHEPTHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3a, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMsa B COIEpXKaHWHM IIpeaAMeTa Uil KJIACCOB XUMUKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM  ciayyae mpenocTaBisieTCss  BO3MOXHOCTb Il Oojee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOpPOM BXOJAT, K NPUMEDPY, TaKHUe
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTBI U Apyrue. IIpm 3ToOM 3HaHUS O COCTaBE M CBOWMCTBAxX INpPEACTaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOLEeccoB (POTOCUHTE3A, IbIXaHMUs, TUILEBAPEHUS.

B mane ¢opMmupoBaHHS OCHOB HAayYHOIO MHPOBO33PEHHUS, OCBOCHMS
0OIIIeHaYYHBIX METOJIOB TIO3HAHMS U OMBITA MMPAKTUUECKOTO MPUMEHEHUS HAyYHBIX
3HAHUW H3yYCHHE TpeaMeTa «XHMUsS» Ha YIIYOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIIPEAMETHBIX CBA3SX C YyYeOHBIMH MpEIMEeTaMH, BXOMSIIMMH B COCTaB
npeIMeTHbIX obnactell «EcTecTBeHHO-HAy4YHBIE MpeAMeThD», «MaremMaTtuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipyu u3ydyenun yyeOHOro mnpeamera «XUMHUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOTO U CpeJIHEero olmiero oopasoBanus (Ha 6a30BOM
ypOBHE), 3a/1aueil MepBOCTENIEHHON 3HAYMMOCTH SIBIIA€TCA (hOPMHUPOBAHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3a7a4yd Ha YIIYOJIEHHOM YPOBHE U3YYEHHS TMpeAMeTa Mpearnoiaract
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK M €€ Beaylled pojau B oOecHedeHUH
yCTOMUMBOrO  pa3BUTUS  4YeJOBEYEeCTBA: B  PELIEHUH  IpodiieM
AKOJIOTUYECKOM, IHEPTreTUIECKON U MUIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJIMIMHBI, CO3JaHUN HOBBIX MAaTE€PUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
o0ecrieueHnn PalMOHAIBHOTO TPHUPOIONOIL30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33PEHUSI U OOIIEH KyJIbTypbl YEJIOBEKa, a TaKXe KOJIOTUYECKHU
000CHOBAaHHOT'O OTHOLIEHHS K CBOEMY 37I0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHCTEMbl 3HAHHM, JIEKAIMIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTAIBHBIX
MOHATUM, 3aKOHOB W TE€OPUHM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMH BEIIECTBA HA pAa3HBIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJICKYJISIDPHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAUHAMHYECKHX  H
KUHETHYECKUX 3aKOHOMEPHOCTSAX MPOTECKAHUS XHUMHUYECKHUX PEaKLIHM, O



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

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
NIPOTHO3UPOBAHMSI SBJICHUH, UMCIOIINUX ECTECTBEHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XAMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BaHUEM U TEpepabOTKOM
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaxX  IIO3HAHMS,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
IPHUPOJIC, B MPAKTHUUCCKON JCATEITHPHOCTH U MTOBCEIHEBHOMN KU3HHU.

B rmuraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(YHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHETO OOIIEero oOpa30BaHHS IPU H3yYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
IpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJIICHUW MPHUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHIO W TIIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHUS K CaMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpPa30BAHHIO KakK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHON JCATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPHI, MPUOOPETEHUE OMBITA OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESATEITbHOCTH.

OO6mree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHUS XUMUW Ha YTITyOJICeHHOM
YpPOBHE cpenHero obimero odpasoBanusi, cocrabmsieT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYECKOM XMMUHM.

IIpenmer W 3Ha4YeHHE  OPraHUYECKOW  XMMMH, [PEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COCTUHEHHM.

DNEeKTpOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMS. BaneHTHbIE BO3MOKHOCTH aToMma yIiiepoja. XUMHYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOPUIU3ALMM AaTOMHBIX oOpOuTaseu
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKienTopHbIi). TUMBl NEepeKphIBAaHUS ATOMHBIX oOpOUTalnel, G- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBA3b. COCcOOBI pa3pbiBa CBsI3ei B MOJEKYJax
opranndeckux BemectB. [loHsTue o0 CcBOOOJHOM pajukane, HyKJIeopuiae Hu
anexTpoduIe.

Teopust cTpoeHuss opraHuyeckux coeauHeHuii A.M. byrmiepoBa wu
COBPEMEHHBIE MIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAYEHUE TEOPUU CTPOCHHUS
OpraHMYecKuX coeAuHeHUN. MosekynspHble U  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IMYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetHas. M3omepus. Buabl u3oMepHu: CTPYKTypHas, MNPOCTPAHCTBEHHAS.
OnexTpoHHbIe AP (EKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUU OpraHUYECKUX BemiecTB. [loHATHe o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) um TpuBuanbHBIC Ha3BaHHS
OTJIEJIbHBIX MPEICTABUTEICH.

OcobOeHHOCTH W KiIaccUUKAIUs OpraHUYEeCKUX peakiui. OKUCIUTEITHHO-
BOCCTAaHOBHUTEJIBHBIE PEAKIIUU B OPTAHUYECKON XUMHH.

OKCIEpUMEHTAJIbHbIE METOAbl HU3YUYEHHUSI BEIIECTB M HUX MPEBPALICHUI:
O3HAKOMJICHHE C O0Opa3llaMu OpraHWYECKHX BEIIECTB M MaTepHallaMH Ha UX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHUYECKUX BEUIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['oMonornyeckuii psij ankaHoB, o0mas Gopmyna, HOMEHKIATypa U
n30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.

XUMUYECKNE CBOWCTBA QJIKAHOB: pEAKIIMU 3aMEIICHUS, W30MEPU3ALMU,
NETUIPUPOBAHUS, LIUKIN3ALNH, IUPOJIN3a, KPEKUHra, ropenusd. [Ipeacrasinenue o
MEXaHN3M€E PEAKIINI PAJUKAIBHOIO 3aMEILCHMUS.

Haxoxnenue B mpupozae. CriocoObl MOIy4YEHUsI U TPUMEHEHUE AJIKAHOB.



Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH
CTPOCHHMSI M XUMHUUYECKUX CBOMCTB MajblX (I[MKJIONPONAH, IUMKIOOyTaH) U
OOBIYHBIX (LIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHoB. CnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ['omonorudeckuil psja ankeHoB, o0imias ¢opmyiia, HOMEHKIATypa.
DIeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT alKeHOB, Sp°-
rudbpuan3anus aTOMHBIX OopOuTanie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UuUc-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMEIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3W, MojauMepu3anuu U okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOMYUYEHUSI U TPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHBIE, U30JUPOBAHHbBIC,
KymynuposaHuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XUMUYECKUX CBOUCTB
conpspKEHHBIX  aueHoB, 1,2- u  1,4-npucoequnenue. I[lomumepuzamus
conpsKEHHBIX TUEeHOB. CrIocoObI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Ankunbl. ['OMoornueckuii psii aTkKMHOB, 0011as ¢hopmysia, HOMEHKIATypa U
U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJKHMHOB, SP-
rudpuau3anus aTOMHBIX opOuTanei yriepoaa. @u3nyeckue CBOWCTBA AJIKUHOB.
XVUMHUYECKHE  CBOMCTBA:  pEaKIUU  TMPUCOCAMHEHMS,  JUMEpHU3alUUd |
TpUMepu3aIu, okucieHusi. KucioTHele cBOMCTBA aTKUHOB, UMEIOUTUX KOHIIEBYIO
TpOHHYIO0 cBs3b. KauecTBeHHBIE peakiiny Ha TPOMHYIO CBsA3b. CIIOCOOBI MOTydYeHHUS
U IPUMEHEHHE aJIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonoruueckuil psii apeHOB,
oOmrast hopmyrna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYJIbl OeH3o0yla. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIIeHUS B O€H30JIbHOM KOJIBLIE U
YIJIEBOJOPOJHOM paJMKale, peakuuu NPUCOCANHEHUS, OKHCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEpE AJIKUIBHBIX PpaaUKaloB, KapOOKCHUIBHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB rajxoreHoB. OcoOeHHOCTH
XUMHYECKUX CBOMCTB cTupona. [lomumepusarus ctupona. CrocoObl MONTyYeHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh 1 €€ mpoucxoxaeHwme.
Kamennsiii yrons U nmpoaykThel ero nepepadoTku. Crmocobsl nepepaboTku HEPTH:
MEPEroHKa, KPEKUHI (TePMHUYECKHUM, KATAIUTHUYECKUW), pUPOPMHHT, MUPOJIU3.
[TponykThl nepepabOTKU HEPTH, UX TPUMEHEHHE B TPOMBIIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy Pa3IUYHBIMU KJIACCAMU YTIE€BOAOPOAOB.

DNEeKTPOHHOE CTPOEHHUE TaJIOrE€HIIPOU3BOAHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMelIeHUs TajoreHa Ha THUAPOKCOrpyIIly, HUTPOTrPYIIY, I[MAHOTPYIIILY,
aMmuHorpymnmy. JlelicTBUe Ha TraJOreHNpOU3BOAHBIE BOJHOIO M CIHMPTOBOIO
pacTBopa Mm€noun. B3anmMoaencTBue IUrajoreHaJKaHOB C MAarHUE€M W IHMHKOM.
[lonsitue 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSIX. UcnonwzoBanue



raJOreHNPOU3BOIHBIX ~ YTJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEPUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M HUX MPEBpAILCHUI:
M3yueHue (PU3NUYECKUX CBOWCTB YTIEBOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakuuii yriieBOJOpOJOB Pa3IMYHbIX KJIAaccoB (oOeclBeYrMBaHUE OPOMHOM HIIU
MOJHOM BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE alleTUIIEHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEHHE
yriepoga ¥ BOJOpOAAa B OPraHUYECKHUX BEIIECTBAX, IOJYYEHHE STUJIEHA U
M3Yy4YeHHE €ro CBOWCTB, O3HaKomiieHHe C¢ Kosuiekiusamu «Hedtb» u «Yromby, c
oOpa3llaMM IUIacTMacc, KaydyyKOB M PpPE3UHbl, MOJEIMPOBAHUE MOJEKYI
yII€BOA0POJIOB U TaJIOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucaopoaconep:xaime oprannieckue coenHeHHs.

[IpenenvHble omHOAaTOMHBIE cHUpThl. CTpoeHHEe MOJEKyd (Ha Mpumepe
MeTaHojla M JTaHona). ['omomornueckuit psa, obmas Qopmyna, u3zomepus,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBOMCTBA  MpeAENbHBIX
OJIHOATOMHBIX CHHUPTOB. BomoponHble CBA3M MeEXAy MOJIEKYJaMU CIHUPTOB.
XYUMHUYECKHE CBOMCTBA: peEaklMM 3aMEIeHUs, Jeruaparaluu, OKUCICHUS,
B3aMMOJICUCTBUE C  OPraHMYEeCKMMH U  HEOPraHMYECKUMHU  KUCIOTAMH.
KauecTBeHHas peakius Ha OJIHOATOMHBIE CIUPTHI. JleficTBUE ATaHONIa U METaHOJIa
Ha opraHu3M uyenoBeka. CrocoObl MONy4YeHHS U TPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocteie 3¢upsl, HOMeHKIaTypa U u3oMepusa. OcoOeHHOCTH (HU3UUECKUX U
XUMHYECKUX CBOMCTB.

MHOTrOaTOMHBIE CIUPTHI — OJTUIICHIVIMKOJIb W Tiunepud. dusnyeckue u
XUMHYECKUE CBOMCTBA: PEaKIMHM 3aMEIICHUs, B3aUMOJCHCTBUE C OPraHUYECKUMHU
U HEOPraHWYECKMMHU KHUCJIOTaMM, KadyeCTBEHHas peakiMs Ha MHOT0ATOMHBIE
cupthl. [lpencraBnenne o MexXaHU3ME pPEaKIUi HYKICO(DHUIBHOTO 3aMEIICHHS.
HeiictBue Ha opranu3sM denoBeka. CrmocoObl TONY4YeHHS] W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJNEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYIIBI U
OeHzonbpHOrO siApa. dusmueckue cBoicTBa (QeHona. OCOOEHHOCTH XHMUYECKUX
cBoiicTB (Qenona. KayectBeHHwsie peakiuu Ha (eHon. TokcuyHOCTh (DeHoa.
Croco0b1 monrydenus u npumenenue henona. Gerondopmanbaeruanas cMoa.

KapOoHnibHbIE COeTMHEHUS — albJETHIBI M KETOHBI. DIEKTPOHHOE CTPOCHUE
KapOOHWJILHOW TPYMIBL. ['OMOIOTHYECKUE PSAbl allbJETHI0B W KETOHOB, OO0IIas
dbopmymna, m3omepusi U HOMEHKIaTypa. Du3ndeckne CBOWCTBA aTbACTUIOB U
KEeTOHOB. XUMHUYECKHE CBOMCTBAa  albJETHJIOB U  KETOHOB:  PEaKINU
npucoeanHeHrs. OKUCIEHUE albJEruI0B, KAYECTBEHHBIC PEAKIIUU Ha aJibJCTUIbI.
Cnoco0bl nosy4eHus: ¥ MPUMEHEHUE albJACTUA0B U KETOHOB.

OnHOOCHOBHBIE ITpeIeNIbHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus u HoMeHkIaTypa. dusznueckue cBoicTBa
OJTHOOCHOBHBIX TMpEJEIbHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3U MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOWMCTRBA,



peakuus H>TepuduKaluy, peakUru C YYacTHEM YIJIEBOJAOPOJHOIO paauKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHOM KHCJIOTHI. [loHSITHE O NPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CJOXHBIX 3¢upax. MHorooOpa3ue KapOOHOBBIX KHCIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT,
JTUKApOOHOBBIX KHUCIOT, TUAPOKCUKApPOOHOBBIX KUCHOT. IIpenctaBurenu BhICIIUX
KapOOHOBBIX KHCJIOT: CT€apUHOBAas, NAJIbMUTHHOBAs, OJEUHOBAs, JUHOJEBAs,
JUHONIeH08as KUCIIOThL. CIIOCOOBI MOTyYeHUsI U TPUMEHEHUE KapOOHOBBIX KUCIOT.

Crnoxuble >¢upsl. ['omonoruueckuii psn, oOmas Gopmyrna, u3oMepus U
HOMeHKIaTtypa. Duznyeckne M XUMHYECKHE CBOWCTBA: THUAPOJIW3 B KHUCIOW M
LIEIIOYHOU CpEE.

Kupsi. Ctpoenue, Gpuznueckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOJIU3 B
KUCTION U 1menouHol cpege. OcoOEHHOCTH CBOMCTB KHUPOB, COJAEPKAIIUX OCTATKU
HEMpeeIbHBIX KUPHBIX KUCTOT. JKUPHI B MPUPOJIE.

Mp11a Kak coJIM BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JeHCTBHE.

O61mas xapakrepuctuka yrieBonoB. Kinaccudukanus yrieBonoB (MOHO-, -
U mojucaxapuasl). MoHOocaxapuIbl: TJIOKO03a, (pPyKTO3a, ranakro3a, pubo3sa,
nezokcupu6o3a. dusnueckue CBOICTBA M HaxokiaeHue B mpupojae. dorocunres.
XHUMHUYECKHUE CBOMCTBA TTFOKO3BI: PEAKIIMK C YYaCTUEM CITUPTOBBIX U allbJIETHUIHOMN
IpynIm, CIHUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpumeHeHue TiIrOKO3bI, €€
3HAUYCHHUE B KU3ZHEAEATEIBHOCTH OpraHu3Ma. /ucaxapuisl: caxapo3a, MaJbTo3a U
nakro3a. BoccTtanaBiuBaromye U HEBOCCTAHABIMBAIOUIME AUcaxapuabl. ['uaponns
nucaxapunoB. Haxoxzaenue B nmpupoae u npumeHenue. [lonucaxapuabl: kpaxmard,
[JIMKOTeH W 1einonio3a. CTpoeHHe MakpoMOJIEKyJl Kpaxmana, IJIMKOT€Ha U
HEJUTE0I03bl.  PU3WYECKUE CBOWCTBAa KpaxMajga M UEJUIIOJI03bl. XUMHYECKHUE
CBOMCTBa Kpaxmajia: THMAPOJIU3, Ka4eCTBEHHAs peaklUHs C HOJOM. XHUMHUYECKUE
CBOICTBA LIEJUTIOJIO3BI: TUAPOJIN3, ModydeHue >(upoB emnono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHaX (BUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIIbHBIE METOAbl HM3YYEHHUSI BEIIECTB M HUX IPEBPALICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBHE 3TAHOJIa C HATPHUEM,
OKHUCJIEHHWE ATUJIOBOTO CIHPTA B allbJIeTU] Ha pAacKaJEHHOW MEIHON IMPOBOJIOKE,
OKHCJIEHHE 3TWJIOBOTO CHHUPTA AUXPOMATOM Kajiusg (BO3MOYKHO HCIOJIb30BAHHE
BHUJIECOMATEPUATIOB), KAYECTBEHHBIE pPEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raMiepuHa €
ruapokcuaom Menu(ll), xumuueckue cBOICTBA pacTBOpa YKCYCHOH KHUCIIOTBHI,
B3aMMOJICHCTBUE pacTBOpa IOKo3bl ¢ ruapokcuaoMm meau(ll), B3aumoneiictBue
KpaxMajia ¢ MOJIOM, PEIlIEHHE SKCIEPUMEHTANbHBIX 3a7a4 1o TeMaM «CrnupTsl U
benonby, «KapboHoBbie KUCTOTHL. CH0KHbBIE 3DUPBDY.

A3oTcoaep:kaniue OpraHu4ecKue coeJMHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiiaccudukanys aMUHOB:
anupaTUyecKue M AapOMaTHYECKHE; IMEepPBUYHBbIC, BTOPUYHBIE U TPETUYHBIE.
Crpoenue monekyi, obmas gopmyrna, u3oMepusi, HOMEHKIATypa U (U3NUYECKUE
cBoMcTBa. XMMHUYECKOE CBOMCTBA anu(aTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA,



AJKUJIMPOBAHUE, B3aUMOJCHCTBUE NEPBUYHBIX AMHHOB C A30TUCTOW KHCIIOTOM.
Counu aKunaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHuiauHa. B3auMHOe BIMSIHUE TPYIINT aTOMOB B MoJIeKyJie aHminHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHuivHa. KadecTBeHHble peakiuu Ha aHuUIuH. CrocoObl
MOJIy4YeHUsT W TpUMeHeHue anudatuyeckux amMuHoOB. [lonydeHuwe aHuIMHA U3
HUTpOOEH301a.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OtienbHble NPEeICTaBUTEIN O-
AMUHOKHCJIOT: TJIMIUMH, aJaHuH. @Dusnueckue CBOHWCTBA aMHHOKHUCIIOT.
XUMHUYECKUE CBOWCTBA aMHHOKHCIOT Kak aM(OTEPHBIX  OPraHUYECKUX
COCIMHEHUN, peakius TMOJUKOHJEHCAINN, OOpa3oBaHUE TENTUIHON CBS3H.
buonorndeckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIU3 TIETITHUIOB.

benku kak mpupomnHsle moaumepbl. llepBuyHas, BTOpUYHAS U TpPETUYHAs
CTPYKTypa O€iKOB. XHMMHYECKHE CBOMCTBAa OCJIKOB: THAPOIM3, JACHATyparus,
KaueCTBEHHBIC PEaKIUKi Ha OCJIKH.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX IPEBPAICHUI:
pacTBopeHHEe OETKOB B BOJE, JCHATypalusi OCJIKOB IMPU HarpeBaHWM, IIBETHHIC
peakiuu Ha O€JKW, peIIeHHEe OHKCICPUMEHTAIbHBIX 3aJlad 10 TeMaM
«A3oTcoaepaiue OpraHUYeCcKue COCIMHEHUS» U «Pacno3HaBaHue
OpPraHUYECKUX COECTUHEHUIN».

BricokomoJieKyJIIpHBbIE COeIMHEHUS.

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNH, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
NOJIMMEPHU3ALINS U TIOJIMKOHAEHCALIUS.

[Tonumepnbie Matepuanbl. I[lmactmacchl (MOJUATUIIEH, MOJUIPOIUIIEH,
NOJMBUHWIXJIOPU, TOJHUCTUPOJ, TOJUMETUIMETAKpUiIaT, MOJIMKapOOHATHI,
noymdTUIIeHTepedTanat). Ytunusamnus u nepepadoTka miacTUuKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTagreHOBBIN, XJIOPOIPEHOBBIN, U30MIPEHOBBIN) U CUIIMKOHBI. Pe3unHa.

Bonokna: HaTypanbHble (XJIONOK, HIEPCTh, MIENK), HICKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIlPOH U JIaBCaH).

[Tonumepsl CHEUHAIBHOTO Ha3HAYECHUs (TedtoH, KeBJjap,
AIEKTPONPOBOIAIINE MTOTUMEPHI, OHOpa3iiaraeMble OJIUMEPHI).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX MPEBPAILICHUI:
03HAKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyKOB, pEIICHUE JKCIEPUMEHTAIBHBIX 3alady 1o TeMe «Pacmno3HaBaHue
MJIACTMACC U BOJIOKOH).

Pacuérnbie 3anaum.

Haxoxnaenue MmosekyasaspHOd (GOpMyIsibl OPraHUYECKOTO COEIUHEHHS TI0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJAIIUX B €ro COCTaB, HaXOXJCHUE
MOJEKYISIpHOM (POpMYJIBl OPraHMYECKOTO COEAUHEHUs 1o wmacce (00BEMY)
MPOAYKTOB CTOpaHuUs, MO KOJUYECTBY BemlecTBa (Macce, 00BEMY) IPOIYKTOB



peaKklUud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOH (POpMYIIbI
OpraHMYeCcKOro BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB WK CIIOCOOOB
[IOJIy4YE€HUsA, OIPEINEICHUE JOJH BBIXOJA MPOAYKTa PEAKLUU OT TECOPETUYECKU
BO3MOXKHOT'0.

MexnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMeTHBIX CBS3€M IPU U3YYCHUHU OPTaHUYECKON XUMUHU B
10 kmacce OCYHIECTBISETCS 4Yepe3 HUCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
HAay4YHbIX MOHSATUW, TAaK M TOHATHH, MPUHATBIX B OTHAEIBHBIX IPEAMETax
€CTECTBEHHO-HAYYHOTI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: SIBJICHUE, HAYUHBINA (aKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajlIu3, CHUHTE3, Kiaccudukaius, HaOIIOJIEeHUE, H3MEpEeHue,
JKCIIEPUMEHT, MOJIEIIb, MOJICJIIMPOBAHUE.

@dusuka: wmarepus, aroMm, DJEKTPOH, INPOTOH, HEUTPOH, MOJIEKYIa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHHULIBI MU3MEPEHHUs, CKOPOCTb, JHEPIHs,
Mmacca.

buonorusi: kmerka, opraHusM, S3KocucTeMa, Ouocdepa, MeTaboIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(MHBIA W TeTepOoTpOdHBIH THUI MUTaHUS, OpOKEHHE,
dorocuHTe3, abpIXaHWE, OCJNKH, YIJEBOABI, >KUPBl, HYKIEUHOBBIE KHCIIOTHI,
(bepMeHTHI.

I'eorpa¢usi: none3Hple HCKONAEMbI€, TOILIIUBO.

TexHomorus: MNUILEBbIE MPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTaHUA,
MOIOIIHE CPEICTBA, MATEPUAJIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI XUMHUM.

AtoM. CocTaB aTOMHBIX fziep. XuMuueckuil snemeHT. M3otonsl. CtpoeHue
ANEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUUECKHE YPOBHHU U
noaypoBHH. ATOMHBIE opOuTanu. Kmaccudukanus XuMuaecKux 31eMeHTOB (S-, P-,
d-, f-snmementsl). PacmpenencHue 5SIEKTPOHOB 10 AaTOMHBIM — OPOHUTAIISIM.
DONEeKTpOHHbIE KOHPUTYpallMK aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOrO MEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHHH, 3JICKTPOHHbIE KOH(MUTYpaIIM HMOHOB.
DNEeKTPOOTPUIATEIbHOCTb.

[Iepnonnueckuit 3akoH u Ilepronnueckas cucreMa XMMHUYECKUX SJIEMEHTOB
JI.. MenneneeBa. CBs3b neproanyeckoro 3akoHa u llepuoguyeckoil cucTteMbl
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CIOXHBIX BEIIECTB [0 TIpynmaM W MOepuojiaM. 3HAuYCHHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

Xumudeckass CBs3b. Buabl XUMHYECKOW CBsI3M: KOBaJICHTHAs, WOHHAs,
MeTalndyeckas. MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOM CBsI3U: OOMEHHBIN U



JIOHOPHO-aKIIENTOPHBINA. DHEPrusl U JyinHa cBsi3U. [[0aspHOCTh, HAPABIEHHOCTh U
HACHIII[AEMOCTh KOBaJeHTHOW cBsaA3u. KpaTubie cBs3u. BomgoponaHas cBs3b.
MexMOJIEKYIIAPHBIE B3aUMOICUCTBYS.

BasieHTHOCT, W BaJE€HTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA MPUMEPE COETUHEHUM
AJIEMEHTOB BTOPOTO MIEPUOAA).

[IpencraBnenne 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMILJIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYCHHE KOMIUIEKCHBIX COCIMHCHUM.
IToHATHE 0 KOOPAMHALIMOHHON XUMUMU.

BemectBa  MOJIEKYJISpHOTO ¥ HEMOJICKYJSPHOTO  CTpPOCHHS.  THuIib
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucremax. Mctunubie pactBopsl. [IpencraBnenue o
KOJUTOUJHBIX pacTBopax. CrnocoObl BBIpKEHUSI KOHIICHTpAIlUM PacTBOPOB:
MaccoBasi J0Jis BEIIECTBA B pacTBOpe, MOJIsIpHAs KOHIeHTpalus. HaceimeHasie u
HEHACHIIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTaoruaparsl.

Knaccuduxaiys u HOMEHKIaTypa HEOPraHUUECKUX BEIIECTB. TpUBHUAIIbHBIC
HA3BaHUS OTJCIbHBIX MPEICTABUTENICH HEOPTaHUUYECKUX BEIIECTB.

Knaccuduxanuys XuMUYECKUX peakivii B HEOPraHUYECKOW M OpPraHU4YeCKOU
XUMUHU. 3aKOH COXPAHEHMSI MacChl BEIIECTB; 3aKOH COXPAHEHHMS W IMPEBpAILCHUS
SHEPTUU MPU XUMHUYECKUX peakuusx. TernoBbie 3Pp(HeKTbl XUMUYECKUX PEaKIni.
TepmoxuMu4eckue ypaBHEHUSI.

CKOpOCTh XMMHUYECKOM peakiiu, €€ 3aBUCUMOCTh OT Pa3INYHbIX (PAaKTOPOB.
['oMoreHHble 1 reTeporeHHble peakiuu. Karanus u Kkataau3aTopsl.

OOpatumMblie ¥ HEOOpaTUMbIE peaklnu. XuMuueckoe paBHoBecue. Koncranra
XUMUYECKOTO paBHOBecHs. DaKTOphI, BIUSIONIME HA IOJOKEHHE XUMHUYECKOIO
paBHOBECUS: TEMIIEPATYpPA, AABICHUE U KOHLEHTPALUHU BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunmun Jle [latenbe.

Onektponutnyeckas aucconuanusa. CuilbHble W claOble AIEKTPOJIUTHI.
Crenenp gucconumauuu. Cpena BOJHBIX pacTBOPOB: KHUCJIOTHAsl, HEWTpasbHas,
umienounas. Bomoponusiii nmokazatens (PH) pactBopa. I'maponus comneid. Peaknuu
MOHHOTO OOMEHa.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCJICHUS.
Oxkucnutenb M BOCCTaHOBUTENb. I[Ipomecchl OKHUCIEHHSI U BOCCTAHOBIJICHUSI.
Baxueiiie OKUCIUTENIM U BOCCTAHOBUTEIM. MeEToa AJIEKTPOHHOTO OajnaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCNEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
paslioKeHUue TMepoKcHaa BOAOpPOJa B NPUCYTCTBUU KaTalu3aTopa, MOJAEIH
KPUCTAJUTMYECKUX PEIIETOK, IPOBEJACHUE PEAKIIMN HOHHOTO OOMEHa, ONpeIeNICHHUE
Cpelbl pacTBOPOB C IMOMOIIBI0 WHIUKATOPOB, HM3YUYCHUE BIUSHUS PaA3JIMYHBIX
(akTOpOB Ha CKOPOCTh XUMHUUYECKOM pEaKUMHU U TOJIOKEHHE XUMHYECKOIo
PaBHOBECHSI.

Heopranuyeckasi Xummusi.



ITonoxenne HemerayuioB B llepuoguueckonn cucremMe XUMHUYECKHUX
sanementoB /.M. MenzaeneeBa 1 0COOEHHOCTH CTPOCHHSI UX aTOMOB. PU3HUYECKHE
CBOMCTBa HEMETAJJIOB. AJIJIOTPOIHUS HEMETAIJIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. Ilonmydyenue, pusznueckue M XMMHUYECKHUE CBOMCTBA: pPEAKIUU C
METaJylaMd M HEMETaJUIaMH, BOCCTAHOBUTEJIBHBIE CBOWCTBA. [ WMAPUIBL
TormnuBHBIE 3JIEMEHTHI.

lNanorensl. Haxoxaenue B mpupojse, CIOCOOBI MOJTydYeHHs, (PU3HUYECKUE U
XUMUYECKHE CBOMCTBa. ['amoreHoBoiopoibl. BakHeilre Kuciopoacoaepxaiime
coeIMHEeHUs rajoreHoB. JlabopaTtopHbie U MPOMBIIUICHHBIE CIIOCOOBI MOTYUYCHHUS
rajioreHoB. [I[puMeHeHue TajoreHoB U UX COeAMHEHUH.

Kucnopoa, o3oH. JlaGopaTopHble U MPOMBIIUICHHBIC CIIOCOOBI MOJYUYCHUS
kucioposa. duznueckue U XMMUYECKHE CBOMCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCUBI.

Cepa. Haxoxpaenue B mpupoje, CIOCOOBI TMONy4eHHs, (u3nyeckue u
xumuueckue cBorictBa. CepoBomopon, cynbhunbl. Oxcun cepbi(1V), oxcun
cepri(VI1). CepHucras u cepHass KUCIOTBI U UX coidu. OcoOEHHOCTH CBOMCTB
cepHoil KucnoThl. [IpumeHenune cepbl U €€ coeTMHEHUH.

Azor. Haxoxaenue B mpupoie, CHOCOOBI MONy4YeHUs, (U3HUECKUE WU
XUMUYECKHE CBOMCTBA. AMMUAK, HUTpUAbL. OKCHUIIBI a30Ta. A30THCTast U a30THAs
KHACITIOTHI U UX coiii. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHL. [IpuMeHeHue a3ora
U €r0 COeIMHEHMUI. A30THBIE YI00pEHUSI.

®ocdop. Haxoxnenue B mpupojie, CrnocoObl MOMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochuner u pochun. Oxcuast docdopa, dochopnas
kuciota u e€ comu. Ilpumenenue Qocdopa m ero coemunenuin. DochopHbie
yI0OpeHUSI.

VYrinepon, HaxoxkA€HHE B Npupone. AJIIOTPONHBIE  MOAUGUKAIIH.
du3znueckue W XUMUYECKHME CBOMCTBAa TIPOCTBIX BEIIECTB, OOpPa30BAaHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrinepoma(lV), yronpHas kuciora u eé€
coii. AKTHBHPOBAaHHBIN Yyroiyib, ancopOiusa. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKHU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BAaHHBIX YIJIEPOJOM, U €T0
COCIMHEHUN.

Kpemunii. Haxoxnenue B mpupojne, CrocoObl TONy4YeHHs, (PU3NUECKHUE H
xumuyeckue cporictBa. Oxcun kpemuusa(lV), xkpeMHUeBasi KUCIOTa, CUIUKATHI.
[Ipumenenue kpeMHus U ero coequHeHnil. CTeKo, ero Nojy4eHue, BUbl CTEKJIA.

[Tonoxenne metamioB B Ilepuoanueckor cuCcTeMe XMMHUUYECKHUX 3JIEMEHTOB.
OCOOCHHOCTH CTPOCHHUS DJJIEKTPOHHBIX 000JI0YeK aToOMOB MeTaioB. OO1ue
du3nyeckue cBOWCTBA MeTaIOB. [IpuMeHeHHEe MeTaliIoB B OBITY U TEXHUKE.
CnuiaBbl METAJIOB.

DONEeKTPOXUMUUYECKUN psifi  HanmpskeHuid MeTtaiwioB.  OOmme  crnocoObl
MOJTyYEHUSI METaJIJIOB: TUAPOMETAILTYPrusl, MUPOMETAILTYPrus,
anexktpometamnyprusi. [lonstue o koppo3um MeTaiwioB. CrocoObl 3alUTBHI OT
KOPPO3UH.



O6mas xapakrepuctuka metamwioB |A-rpynnsl [lepuoanueckoit cucTeMbl
XUMUYECKUX JJieMeHTOB. Hatpuii u kanuii: mnonydeHue, ¢GU3MYECKUE U
XUMHYECKUE CBOICTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COECUHEHUM.

O6mas xapakrepuctuka MeramioB |lIA-rpynmer Ileproaudyeckoil cucTemsl
XUMUYECKUX DJJIEMEHTOB. Maruuii u KaublUi: TNoJiydyeHue, QU3NYecKue u
XUMHYECKUE CBOMCTBA, MPUMEHEHHWE IMPOCTHIX BEUIECTB M HUX COEJUHEHUH.
JXKécTkocTh BOABI U CLIOCOOBI €€ YCTpaHEHHUSI.

ANIOMUHUIN: TTONTy4eHHe, (PU3NUECKUE U XUMUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTOTO BEIECTBA M €ro coeAuHeHuil. AMQOoTepHble CBOHCTBA OKCHAA H
TUIPOKCUIA ATIOMUHUS, THIPOKCOKOMIUIEKCHI ATFOMUHMSL.

OO6mast xapakTepucTuka MeTaioB moOouHbix mnoarpynn (b-rpymnm)
[lepronnyeckoit CUCTEMbI XUMUYECKUX IJIEMEHTOB.

duznyeckue U XMMUYECKHE CBOMCTBA XpoMma U ero coeAnHeHuil. OKCuapl 1
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel U guXpoMartbl, HUX
OKHUCJIMTENbHBIE CBOICTBA. [lonydueHne u nmpumMeHeHne Xxpoma.

duznyeckue M XUMHYECKHME CBOWCTBA MapraHiia M €ro COEJUHEHUM.
Baxueiimue coenunenust wmapranua(ll), wmapranna(lV), wmapranna(VIl) u
mapranua(VIl). [lepmanranat kanausi, ero OKMCIUTEIbHbBIE CBOMCTBA.

Pu3nyuecKkne U XMMHYECKHUE CBOKCTBA KeJe3a U ero coeAuHeHud. OKCuabl,
rugpokcuabl U conu xeneza(ll) u xeneza(lll). [Tonyuyenne u mpuMeHeHue xee3a
U €ro CIUIaBOB.

du3nyueckrne U XUMUYECKHE CBOWCTBA MeAU U €€ coequHeHuid. [lonyuenue n
IPUMEHEHHE MEAU U €€ COCTMHEHU.

[uuk: monydyeHue, (U3MYECKHE W XHMHUYECKHE CBOHCTBA. AM{QOTEpHBIC
CBOMCTBA OKCHJIAa U TUAPOKCUJA LIMHKA, TUIPOKCOKOMILIEKCHI IIUHKA. [Ipumenenue
[IMHKA U €T0 COEIUHEHUM.

OKCIEpUMEHTAIIbHBIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPALICHUI:
u3ydyeHue oOpa3loB HEMETaNIOB, TOpEeHue cepbl, gocdopa, xkene3a, MarHus B
KHCIIOPOZAE, H3y4YEeHHE KOJUIeKIMH «MeTamibl W CIUIaBbl», B3aUMOJEHUCTBHE
LIEJIOYHBIX U [EJI0YHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOYKHO HMCIOJIb30BAHHE
BHJIEOMATEPHUAIIOB), B3aUMOJICHCTBUE LIMHKA M JKelie3a C PacTBOPAMM KHCIOT U
11€JI0YEH, KAYECTBEHHbIE PEAaKLIMA HA HEOPTraHWYECKUE aHUOHBI, KATHOH BOJOPOJA
YU KAaTHOHbl METAJJIOB, B3aUMOJICHCTBHE THIPOKCHIOB AIIOMUHUS W LHHKA C
pacTBOpaMH KHCJIOT M ILEJ0YEH, pelIeHUe SKCIEPUMEHTAIbHBIX 3a/a4 10 TeMaM
«[amorensr», «Cepa u e€ coennHEHUA», «A30T U (ocPop U MX COCAUHEHUSN,
«MeTaJsl TJIaBHBIX MOATPYHIY, «MeTamibl MOOOYHBIX MOATPYII.

XUMHUSA U KU3Hb.

Ponp xuMuu B o0ecrieueHr yCTOMYMBOTO pa3BUTHS ueiaoBedyecTBa. [loHstue
O HayyHbIX METOJaxX IO3HAaHHWA M METOAOJOTMU HAYYHOTO HCCIEIOBAHMS.
HayuHble NpuHIUITBEI OpraHu3alui XUMHYECKOT0 IPOU3BOICTBA. [IpoMBbIlieHHbIE
CIOCOOBI MOTYYEHHUS! BaKHEHIINX BEILECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEepHOM KHUCIOThI, MeTaHoJa). [IpoMbIIIEHHbIE CITOCOOBI MOIYYEHHs] METANIOB U



CIJIaBOB. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl U €ro MOCIEICTBUA.
Ponp xumuu B o0ecreueHnn YHEPreTuueckoil 0€30MacHOCTH.

XuMHuss U 340poBbe uenoBeka. JlekapctBeHHble cpexactsa. Ilpasuia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Ponb XuMuu B pa3BUTUHA MEIULIMHBI.

XUMUSI TTUIIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Poiab xumuu B
obOecrieueHUu NMUIIEBON 0€30MMacHOCTH.

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

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHBIC MaTepualibl (IEMEHT,
OCeTOH).

XuUMHUS B CEIICKOM X03s1iicTBe. OpraHn4ecKue U MUHEpaIbHBIE YI00pECHMUS.

CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTE€pUasibl, KPaCKH, CTEKJIO, KEpaMHUKa.
Marepuansl aiist 3neKTpoHuky. HanotexHonoruu.

PacuétHrie 3agaun.

Pacuérel: Macchl BemiecTBa WM 00bEMA Ta30B MO HW3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00bEMa, KOJMYECTBAa BEIIECTBA) MPOJYKTOB pPEaKIMHU, €CIW OJHO U3
BEIIECTB MMEET MpPUMECH, Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA) MPOAYKTA
peakiuu, €cid OJHO M3 BELIECTB JaHO B BHJIE€ pPacTBOpa C OMNpeAeIEHHOU
MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA, MAaCcCOBOM JOJIM U MOJISIPHOU
KOHLIEHTPAllMM BELIECTBA B PACTBOPE, JOJIM BBIXOJA MPOAYKTAa PEAKIUU OT
TEOPETHYECKH BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanmuzanus  MEXNOpeIMETHBIX  CBS3€H TPU  HU3YYEHHH OOmEed U
HEOpraHnueckoil xumuu B 11 kjacce OCyIIECTBISAETCS YEPE3 UCMHOJIb30BAHUE KaK
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M MOHATUNA, IPUHATHIX B OTACIBHBIX
MpeIMeTax €CTECTBEHHO-HAYYHOT' O IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHAJINU3, CUHTE3, KiIacCUu(UKaIus, MepUoIUIHOCTh, HAOII0IEHNE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, O3JEKTPOH, IPOTOH,
HEUTPOH, HOH, U30TONBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BEIIECTBA, HACAIbHBIA Ta3,
¢du3nyuecKkre BEIMUMHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusm, 3KOcUcTeMa, buocdepa, MeTaboam3M, MaKpo-
Y MUKPOJJIEMEHTHI, OCJIKH, KUPbI, YTIEBOAbI, HYKJIIEUHOBbIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpPYyTOBOPOT BEUIECTB U MOTOK IHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepasbl, TOpHbIE TOPOJIbI, MOJE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHonorus: XUMU4YeCKass IPOMBIIUIEHHOCTb, METAJUIYPTHsl, CTPOUTEIIbHBIE
MaTepHuaibl, CENbCKOXO35IUCTBEHHOE MPOU3BOJACTBO, MHUILEBAsA MPOMBIILICHHOCTb,
dbapmarieBTHUECKAS MIPOMBIIIEHHOCTD, MIPOU3BOACTBO KOCMETHYECKHX



mnpernaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaloB, JSJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'H.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUN
HA VTJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBETCTBUHM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEIYIONIME COCTABISIIOLIME: OCO3HAHUE
OoOy4JarolUMHUCST POCCUMCKON TIpaxJaHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HATMUYME MOTUBALUH K
0oOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTH OOYyYalolIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMH TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTD
’KU3HEHHBIE TUIAHBbI.

JIM4HOCTHBIE pe3yJdbTaThl OCBOEHUS IMpeAMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AesTEIbHOCTH.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOydJaromuxcs B MpOLecce pealn3aluu 00pa3oBaTeNIbHON JESTEIBLHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HAHMS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpPaBWIaX MEKINYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEHICHUH Y4YEOHBIX W MO3HABATEIBHBIX 3aJlay, BBHIMOJIHEHUHU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHMSI K HCTOPUYECKOMY M HAy4YHOMY HAacJIEIUIO
OTEUYECTBEHHON XMMUH;

YB)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAYKH €CThb pPe3yibTaT
JUIMTENbHBIX ~ HAaOMIOJEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

WHTEpeca U TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MH(pOpMALUU O MEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MOBEICHHS;



CIOCOOHOCTU OIIEHUBATh CUTYAIMU, CBS3aHHBIE C XUMUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIIECH ¢
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbS:

NOHMMAaHMUS ILEHHOCTeW 3740poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHS K COOCTBEHHOMY (PU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

coOJIroIcHUsT TIpaBUJl 0Oe30MacHOro oOpallleHus C BeIllecTBaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NESITEIHHOCTH;

MOHUMAHUSI IEHHOCTU TMTPABUJI HWHIUBUAYATBHOTO U  KOJUICKTUBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEICTBUN U HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIBCKOM
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOW U  JAPYrHX  BHJAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a1ad
COLIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YUYEHHUIO MPOQECCUil pa3inuyHOro poja, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHHUSI IPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPYLY, JIOJSAM TpyZAa U pe3ysibTaTaM TPYIOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBUAYaTbHON TPaceKTOPUH
oOpaszoBanus, Oyaymer mnpodeccuu M peaau3anuid COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB H
moTpeOHOCTEH 00ITIeCTBA;

6) 3K0J10rH4eCcKOro BOCIIUTAHUS:

AKOJIOTUYECKHU LEIecCO00pa3HOr0 OTHOUIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHHUS )KM3HU HA 3E€MIIE;

NOHUMAaHUS TJI00AIBHOTO XapakTepa HKOJOTMYECKUX MpoOJeM, BIHSHUS
SKOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATIBHOU CPEIbI;

OCO3HAHUSI HEOOXOIMMOCTH HWCHOJIb30BAHUS JIOCTMXKEHHH XUMHUHM IS
pelIeHrs BOMPOCOB PAllMOHATIBHOIO MPUPOAONOIb30BaHNUS;

AKTUBHOI'O HEOPUATUA JCHUCTBHUM, MPHUHOCAIIMX BpEd OKPYKAIOIIEH
MPUPOJIHOM cpelie, YMEHHUsI MPOTHO3HPOBATh HEOIArONPHUATHBIE JKOJIOTHYECKHE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HaJM4usl pa3BUTOrO 3KOJOTMYECKOTO0 MBIIIICHUS, IKOJIOTUYECKOU KYIbTYPHI,
OmbITa NEeATeNbHOCTU AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHHKATUBHOM M COLIMAIBHOU



MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO TPOTHUBOCTOSTH HJICOJIOTHH
xemo(poouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyK{ U OOIIECTBEHHOMN MPAKTHKU;

NOHMMAaHHUS CHEeNU(DUKA XUMUW KaK HayKH, OCO3HaHHA €& pOJIu B
(bOpMHUpPOBAaHUHN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
MIPEICTABICHUS 00 OKPY)KAIOIIEM MHUPE KaK O €IWHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MPOoOJeM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,;

yOeKIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHUU JUISI  COBPEMEHHOM
IMUBUJIM3AIMA: B €€ TyMaHUCTHYECKOW HANpaBIICHHOCTH W BAaXXHOHW pOJUM B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOW KyJbTYphl, B PCIICHHH TJI00aTbHBIX
npo0JieM yCTOWYUBOTO Pa3BUTHUS UYEJIOBEUYECCTBA — CHIPHEBOHM, JYHEPTreTHUYECKOM,
IUIICBOM M SKOJIOTHYECKON OC30IaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00CCTICUCHHUH
YCIIOBUH YCTICIIHOTO TPYJa M SKOJOTHYECKH KOM(OPTHOH JKU3HU KaXJAOT0 dicHa
00I11eCTBa;

€CTCCTBCHHO-HAYYHOW TI'pPaMOTHOCTH: IIOHUMAHHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIB3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh
ToJTyJaeMble 3HAHUS JIJIsl aHANIM3a U OOBSICHEHUS SIBJICHUI OKPYXKAIOIIET0 MHUpa |
MPOUCXOAAIINX B HEM H3MEHEHUH, YMEHUS JiesiaTh 000CHOBAaHHBIC 3aKITIOYCHHS HA
OCHOBE HAy4YHBIX (AKTOB M UWMEIONIMXCA JaHHBIX C MEJbI0 TOTYYCHHS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCIOJB30BaTh XUMHUYECKAE 3HAHUSA IS
peleHus mpooOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO, HCCIICIOBATEIILCKON A TEILHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa30oBaHUIO M
caMo00pa3oBaHUIO, K AaKTHBHOMY IIOJYyYCHHUIO HOBBIX 3HAHWW 10 XHMHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM TPyJla B Pa3IMUHBIX cepax mpoPpecCuoHaTbHON
JIESITETHbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI IO XUMHH Ha YPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMble g (OPMUPOBAHMS  MHUPOBO33PEHUS  OOYyYArOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEKIIPEAMETHBIC) OOIIEHAYYHBIE TIOHSTHS, OTPaKAIOIIHE
[IEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNu(PUKy METOMOB TIO3HAHUSA,
WCIIOJIb3YeMbBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIEeCTBO, SHEPTHUS, SIBJICHHUE,
mporece, CUCTeMa, HayIHbIA (DaKkT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHNe, HAOMIOIeHNE, U3MEPEHHUE, IKCIIEPUMEHT U JIPYTHUE);



YHHUBCPCAJIbHBIC y‘-IC6HBIe HGIZCTBPIH (HOBH&B&TCJ’IBHBIC, KOMMYHUKATHUBHEIC,

PETYISITUBHBIE), o0ecreynBaoIne (dbopmHpoBaHUE (G yHKIHOHATBHOM
IPaMOTHOCTH U COLIUAIIBHOM KOMIIETEHIIMH 00yYarolUXCs;
CIIOCOOHOCTD oOy4arommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAIbHbIE YYEOHbIE
JNEUCTBUS B II03HABATEIILHON U COLIMATILHOU IIPAKTUKE.

MeranpeaMeTHbple pe3yabTaThl OTPaXKarOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4e€OHBIMM  TIO3HABATEIbHBIMA, KOMMYHUKATHUBHBIMH U  PETYJIATHUBHBIMU
JNEUCTBUSAMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHYecKHe JIeiCcTBUS:

CaMOCTOSITeIbHO  (OPMYJIHpPOBAaTh M aKTyaJu3UpoBaTh  MpoOJeMy,
paccmarpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEIH JeSITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTD PE3YJIbTaThl IEATEILHOCTH C TOCTABICHHBIMHU LIEISIMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIIJICHUS:
BBIICJISITh XapaKTEpHbIC MPU3HAKKU TOHATHH U yCTaHABIMBATh MX B3aWMOCBS3b,
UCITIOJIb30BaTh COOTBETCTBYIONINE OHATHUS JIJIs1 OOBICHEHUS OTACJIBHBIX (PaKTOB U
SIBJICHUI;

BBLIOMpATh OCHOBAaHMS W KPUTEPUU [JIs1 KiIacCU(PUKAIMK BEIIECTB U
XUMHUYECKUX PEAKIIHIA;

yCTaHABIUBATh IPUUYUHHO-CJIEACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHE pacCyKAeHUs (MHAYKTUBHbIC, JCAYKTUBHbBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B pPaccMaTpPUBAEMBIX
SBJICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHSTH B MPOIIECCE MO3HAHUS HCMOJIb3YEMbIE B XUMHUU CUMBOJIMYECKHUE
(3HaKOBBIC) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYECKas ¢opMmysa, ypaBHEHHE XHMHYECKOMN
peakiuy — TpU PEHICHUH Y4eOHBIX IMO3HABATEIbHBIX MU MPAKTUYECKUX 3ajad,
MPUMEHATh HA3BAaHHBIC MOJEIIbHBIC MPEICTABICHUS ISl BBIABICHUS XapaKTePHBIX
MPU3HAKOB U3Y4aeMbIX BEIIECTB M XMMUUYECKUX PEAKIIUM.

2) 0a30BbIe HCCIEeI0BATEIbCKHE IEHCTBUSA:

BJIaJIETh OCHOBAaMHM METOJ0OB HAyYHOI'O MO3HAHUS BEIIECTB M XMUMHUYECKHX
pEeaKuunii;

dbopMyITHPOBATH MENIH B 33]1a41 UCCIICIOBAHMS, UCIIOJIH30BATh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(OPMYIUPOBAHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHUS M OCHOBBI Il (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUIHBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUH;

BJIaJICTh HABBIKAMH CaMOCTOSTEIBHOIO IIJIAHUPOBAHUS W IPOBEICHUS
YYEHUUECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 32 XOJIOM
MpoIiecca, CaMOCTOSITEbHO MPOTHO3UPOBATh €ro pe3ysibTaT, (OpPMYyIHpPOBATH



000011I€HHs U BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEI0BAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

NpUOOpETaTh OMNBIT YYEHUYECKOHM MCCIEeNOBAaTEIbCKOM U  MPOEKTHOM
NEeSATENbHOCTH, MPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJIOB pEIICHUs] NPAKTUYECKUX 3a]ad, NPUMEHEHHUIO pPa3IU4HbIX
METO/I0B MTO3HAHUS.

3) pabora ¢ nupopmaumeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HMCTOYHHMKAX HMHPOpMaluu (HAy4HO-
NOMyJsipHasl JUTEpAaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHbIE MOCOOUS,
pecypcel MHTepHeTa), aHanu3upoBaTh MH(OpPMALUIO pa3IuyHBIX BUIOB U (popm
npeJICTaBIeHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENPOTUBOPEUHUBOCTD;

(GopMynHpoBaTh 3aMpOChl U MPUMEHSITH Pa3IMYHbIE METO/AbI MPHU MOUCKE U
orbope wuHPOpMaMH, HEOOXOJMMOM [JJIsi BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAEIEHHOIO TUIIA;

npUOOpEeTaTh OMNBIT MCIMOIB30BAHUSA HHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUN U PA3IUUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTHUMANIBHYIO  (QOpMy  TpelCcTaBICHUS
uHbopMaIK (CXEMBbI, FpapuKU, JUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTHE);

UCMOJIb30BaTh HAY4YHBIM S3bIK B KadyecTBE CpeAcTBa Ipu padore C
XUMHUYECKOM HH(OpMalMen: MNpUMEHITh MEXIpeaIMeTHble ((pusuueckue u
MaTeMaTUYEeCKUE) 3HAKU U CUMBOJIbI, (JOpMYJIbl, aO0OpeBUATYpbl, HOMEHKIIATYPY;

UCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAIISITHOCTH.

KomMmyHuKkaTHBHBIE YHUBepcaJibHbIE yUeOHbIe 1eificTBUS:

3aJ1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYKIaeMOM TEMBI B X0JI¢ IMajiora 1/uiu
JUCKYCCHH, BBICKA3bIBATh UJCH, (POPMYIHMPOBATH CBOU IIPEII0KCHHS
OTHOCHTEJIPHO BBITIOJTHCHHS TIPENIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIlMeH pe3yJbTaTOB II03HABATEIbHON JCATEILHOCTH,
MOJTYYEHHBIX CAMOCTOSITEILHO T COBMECTHO CO CBEPCTHHKAMHM TIPH BHITIOJIHCHUHU
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTHICCKOW pabOTHl IO HMCCIICIOBAHHIO CBOWMCTB
M3y4aeMbIX BEIIECTB, Peaau3aliu Y4eOHOTO MPOCKTa, U (OPMYIUPOBATH BHIBOJIBI
0 pe3yJbTaTaM IMPOBEAEHHBIX HMCCIICIOBAHUN MyTEM COTJIACOBAHUS IO3WIIMH B
X0J1€ OOCYXKJICHUSI U OOMEHA MHEHUSIMHU.

PeryasiTUBHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS:

CaMOCTOSITEILHO TIJIAHUPOBATh M OCYIIECTBIATH CBOKO IMO3HABATEIBbHYIO
NeSTeNBbHOCTh, Ompeaeiss e IeIu W 3aJa4d, KOHTPOJHWPOBATh U IO Mepe
HEOOXOJUMOCTH KOPPEKTHUPOBATH MpEJJaraéMblii  aJrOpUTM JIEUCTBUUA TpU
BBIIIOJTHEHUN Y4YE€OHBIX U MCCIAEIOBATEIbLCKUX 3ajad, BLIOMpaTh Hambolee



3¢ (}eKTUBHBIN Ccnoco0 MX pemeHus ¢ y4€TOM MOJYyYEHHsS HOBBIX 3HAHUU O
BEIIECTBAX M XUMUYECKUX PEAKIIHIX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JAESTENIbHOCTH Ha OCHOBE caMoOaHalu3a U
CaMOOLICHKH.

NPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XUMUU Ha YTITyOIEHHOM
YpOBHE Ha YpPOBHE CpeaHero oOiiero o0pa3oBaHMs BKIIOYAIOT CHEeHUPUYECKUE
I y9eOHOTo TpeaMeTa « XMMUs» HayqIHbIE 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBHIMA
M0 OCBOGHUIO, MHTEPIPETAIIMN U MPEOOPA30BAHHUIO 3HAHMA, BUABI JEATEIBHOCTH
M0 TOJYYCHHIO HOBOTO 3HAHHSA M MPUMEHEHUIO 3HAHWW B Pa3IMYHBIX YYEOHBIX
CUTYaIUsX, a TAK)KE B pEaTbHBIX )KU3HCHHBIX CUTYAIIMsIX, CBA3aHHBIX ¢ XUMuel. B
nporpaMMe TIO0 XHMHH TPEAMETHBIE pe3yNbTaThl MPEACTABICHBI IO TOAaM
U3y4YeHUsI.

10 KITIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUSI Kypca «Opranudeckass XUMHUA»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CUCTEME €CTECTBEHHBIX HAayK M €€ pOJu B OOECIEYEHUM YCTOWYHUBOTO
Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPOOJIEM KOJIOTMYECKON, YHEPTeTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, CO3aHUH HOBBIX MAaTE€pUAJIOB,
HOBBIX UCTOYHUKOB SHEPTUH, B oOecrieyeHun PalMOHAIBHOTO
PUPOJIOIIONIB30BAHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOTHOI CPEAE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraolIne NOHATUS — XUMUYECKUHN 3JIEMEHT, aTOM, SJIPO U JIEKTPOHHAs
obomouka artoma, S-, P-, d-aTOMHBIC OpOWMTa M, OCHOBHOE U BO30YXKIEHHOE
COCTOSIHMSA aToMa, THUOpPUAM3AIMsS AaTOMHBIX OpOWTalel, WOH, MOJEKYyJa,
BAJICHTHOCTD, 3JIEKTPOOTPULIATENILHOCTD, CTEIICHb OKUCJIEHUS, XUMHUYECKAs CBSA3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBINA 00bEM, YTIEpOAHBINA CKENET, PyHKITMOHATbHAS
rpynmna, pagukai, CTPyKTypHble GopMmyibl  (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHBIE), HM30MEpUsl CTPYKTypHass U MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKas), HW30MEpbl, TOMOJIOTMYECKUN PsJ, TOMOJIOTH, YTIE€BOJAOPOIbI,
KUCJIOPOJ- U a30TCOJEPKAIINE OPraHUYECKUE COEOUHEHUS, MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COCIMHEHUS; TEOPUH, 3aKOHBI
(nepuonuueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHS OPraHHMYECKUX
BemectB A. M. bytiepoBa, 3aKkOH COXpaHEHHUsI MacChl BEUIECTB, 3AKOH COXPAHECHUS
W TpeBpalleHuss JHEPrUM TMpPU XUMHUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHWH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIME B OCHOBE
MMOHUMaHUSI TPUUYNHHOCTU U CUCTEMHOCTH XUMHUYECKHX SIBIICHUM; MPEICTABICHUS
0 MEXaHW3Max XUMHUYECKHX PEaKUHU, TEPMOAMHAMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKaHMS, O B3aHMHOM BJIMSIHUU aTOMOB U TPYIN aTOMOB



B MOJIEKyJax (MHAYKTUBHBIA U Me30MepHbIN 3 dekThl, opueHtanTsl | u |l pona);
(paKkTONOrMYECKUE CBEIEHUS O CBOMCTBAX, COCTaBE, MOJYYEHHMH M O€30MacHOM
WCIIOJIb30BaHUU BaKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY M MPaKTHUUECKOU
NEATeNIbHOCTH  YeJoBeKa, OOIMMX  HAYYHBIX MPUHIUIAX  XUMHUYECKOTO
MIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOMA, IEpepabOTKU HEPTH);
c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE TMPU3HAKU MOHSITHUH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIOIB30BATh COOTBETCTBYIOIIME MOHATUSA MPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOWCTB OPraHUYECKUX COCIUHECHUN;
c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY JUIsl COCTABICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (DOPMYJI OPraHUYECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMHYECKUX PEAKIIMM U PACKPhIBATh UX CYIIHOCTH:
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  TMOCPEJCTBOM  COCTaBJICHUS
AJNIEKTPOHHOTO OallaHca JTUX peaklMid, peakluuii HOHHOTO oOMeHa NyTEéM
COCTaBJICHUS UX TMOJHBIX U COKPAIIEHHBIX NOHHBIX YPaBHCHUM;

M3rOTABIMBATH MOJIEIN MOJIEKYJI OPraHMYECKUX BEIIECTB ISl WILTIOCTPALlUU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUN: YCTAaHABJIMBATh MPUHAIC)KHOCTh U3YyYCHHBIX
OpraHWYECKUX BEHIECTB MO HMX COCTABY M CTPOCHUIO K OMNPEAEIEHHOMY
KJIacCy/Tpymie COEIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMaTUYECKOU
Homenkiarype (IUPAC) u npuBoauTh TpUBHAIIBHBIC HA3BaHMS 11 OTHAEIBbHBIX
IpeACTaBUTENEH OPraHUYECKUX BEIIECTB (3THIICH, allETWIICH, TOJIyOJI, TJIMLIEPHH,
ATWICHIJINKONb, (EeHOoJ, (QopManbAeTu/l, aleTaldbIeTU], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHas KUCJI0Ta, CTEAPUHOBAs, OJICMHOBAs, NaIbMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MalbTo3a, (PyKTO3a, aHWIMH, TUBUHUJI, U3OIPEH, XJOPOIMPEH,
CTHUPOJI U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPENEATh BUJ XUMHUYECKOH CBS3H B
OpraHUYECKUX COEAMHEHUAX (KOBaJEHTHAass W HOHHAs CBS3b, G- M T-CBA3b,
BOJIOPOJHAS CBS3b);

c(hOpPMHUPOBAHHOCTh YMEHHUS TPHUMEHSTH TOJOXKEHUS TEOPHH CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa st 00bSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHMUS;

chOpMHUPOBAHHOCTh ~ YMEHHMH  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
dusnueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH pa3IMIHBIX
KJIaCCOB OPTaHMYECKUX BEIIECTB: AJKAHOB, IIMKJIOAIKAHOB, aJIKEHOB, aJIKaJHUEHOB,
aJKWHOB, apOMAaTUYECKUX YIJIEBOJIOPOJOB, CIHPTOB, aJIbJIETU]IOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, IPOCTBIX U CIOXHBIX 3(PUPOB, )KUPOB, HUTPOCOSTUHEHUN U
aMUHOB, aMHHOKHUCJIOT, OE€JIKOB, YIJIEBOJAOB (MOHO-, JU- U TOJIUCAXapUOB),
WUIIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXAY  HUMU  yYpaBHEHHUSIMU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLUUM C HCHOJIb30BAHUEM CTPYKTYPHBIX

hopmy;



c(hOpMUPOBAHHOCTh YMEHHSI TMOJTBEPXKIAThb HA KOHKPETHBIX MpPUMEpPaAX
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCAUHEHUN OT
KPaTHOCTU U THUIA KOBAJICHTHOU CBSI3U (G- U TT-CBSI3M ), B3AUMHOTO BIIUSIHUSL aTOMOB
Y TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
ChIpbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojb), CHOCOOBI €ro MnepepaboTKu W
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJICHUS CUCTEMON 3HAHUN O €CTECTBEHHO-HAYYHBIX
MeTOJlaX MO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJICTUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM U MBICIIEHHOM ) U YMEHUS MPUMEHSTh 3TU 3HAHUS,

c(hOopMUPOBAHHOCTH yMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICTUTEILHOW JESATEILHOCTA — aHalu3 W CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — NI M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISABIISITh B3aUMOCBSI3bh XUMHUYECKUX 3HAHUM C
MOHSATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAHHOTO TMOHMMAaHUs CYIIHOCTH MaTepHaJIbHOTO E€IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUHU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

chOpPMHUPOBAHHOCTh YMEHUN: TPOBOJUTH PaCUYEThl MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSIM XHUMHUYECKHX PEAKIMI C MCIOJIb30BaHUEM (U3HUECKHUX
BeIMYMH (Macca, OOBEM Tra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: PACUYETHl MO HAXOXKIECHUIO XMMHUYECKOM
(dbopMyIbl BelecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, TNIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHMUIA: MPOTHO3UPOBAThH, AHAIU3UPOBATH U OIICHUBATH
C TIIO3MIAHA DKOJOTHYECKOM  O€30MMaCHOCTM  TMOCJIEACTBUS  OBITOBOM |
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepadOoTKOM
BEILIECTB, UCIIOJIb30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSATUSL TPAMOTHBIX PEIICHUN
mpo0JIeM B CUTYyallusX, CBA3aHHBIX C XUMHEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENBHO IUIAHUPOBATh U TPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJYyYEHHE W M3YYEHHUE CBOMCTB OPraHHMYeCKUX
BEILIECTB, KAYECTBEHHBIC PEAKIMU YIJIE€BOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/la4 MO pAaclO3HABAHWIO OPTraHMYECKUX BEIIECTB) C COOJIIOJACHUEM MpaBUIl
Oe3omacHoro oOpamieHus ¢ BEMIeCTBAMU U JIA0OPATOPHBIM O0OpPYIOBAHHUEM,
dbopMynHpoBaTh T1ENb WCCIEIOBAHUSA, NPEICTABIATH B pas3audHON ¢dopme
pe3yAbTaThl SKCIIEPUMEHTA, AHATTU3UPOBATH ¢ OLICHUBATH UX JOCTOBEPHOCTH;

c(hOopMUPOBAHHOCTH YMEHHUII:

co0JII01aTh MpaBUiIa SKOJOTHYECKU 1EeIeCO00pa3HOro MOBEJCHUS B OBITY U
TPYIOBOM JEATEIbHOCTU B LIEJISIX COXPAaHEHHUS CBOETO 3J0POBBS, OKpYKarouien
MPUPOJIHON CPEIbl U TOCTUKEHUSI €€ YCTOMUHUBOTO Pa3BUTHS;



OCO3HABAaTh OINACHOCTH TOKCHYECKOTO JEWCTBUS HA JKUBBIE OPraHU3MBI
ONpeAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIch nokazarens [1IK;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHS PUCK-TI0JIb34;

c(OPMHUPOBAHHOCTh YMEHHUMN: OCYILIECTBISTh LEICHANPABICHHBIA IOUCK
XUMHYECKOU MH(POPMALIMK B PA3TMYHBIX UICTOYHUKAX (HAy4yHasl U yueOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHAIM3UPOBATh XUMHUYECKYIO MH(pOpMAIHIO, NepepadaThiBaTh €€ U MCIOJIb30BATh
B COOTBETCTBHUU C MTOCTaBJICHHON y4eOHOM 3a/1auei.

11 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HeopraHuyeckas
XUMUSD OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX W TO3HABAEMOCTH SIBIEHUN NPUPOABI, O MECTE W 3HAYCHUU
XUMHHU B CUCTEME €CTECTBEHHBIX HAyK M €€ poJid B 00ECIEYEHHH YCTONYHMBOTO
pa3BUTHs, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, SHEPreTUYEeCKOW M MHUIIEBOMN
0e30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3IaHUM HOBBIX MAaTEpUAJIOB, HOBBIX
UCTOYHUKOB DHEPTUHU, B OOECHEUYEHUM DPAIMOHAIBLHOTO MPUPOJIONOJIb30BAHUS, B
(GbopMHUpOBaHUM MHPOBO33pEHUS M OOIIEH KyJIbTypbl 4YelOBEeKa, a TakKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0pPOBBIO U MPHUPOIHOM

cpene;
BJIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIINe TOHATHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

H30TOIIBI, DJIEKTPOHHAsE 000J0YKa aToma, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIAEHHOE COCTOSHUS aToma, THMOpHMIM3alids aTOMHBIX OpOuWTaneil, HoH,
MOJICKYJIa, BaJlCHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, CTEIEHb  OKHUCIICHMS,
XUMHUYeCKass CBsA3b (KOBaJIeHTHAs, WOHHAS, METaJUIMuecKas, BOJOPOJIHA),
KpUCTAJUTMYECKasl pemérka, XUMHUYeCKas peakius, pacTBOp, DSJICKTPOJIUTHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAIMS, CTEIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3 deKT
XUMHUYECKOW PEaKIu, CKOPOCTh XUMHUUECKOW peaKIliy, XMMUICCKOE PAaBHOBECHCE;
TEOPHH M 3aKOHBI (TEOpHUS DJICKTPOJUTHYCCKON ITUCCOIMAIINN, TEPHOIAYSCKUI
3akoH /[.1. MeHzeneeBa, 3aKOH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEeHNs YHEPTUU MPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHMBOJHWYCSCKUH SI3BIK
XUMHUH, MHPOBO33PCHYCCKHE 3HAHUA, JICKAIIHE B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJCKYJISIPHOM H
HaJIMOJICKYJIIPHOM YpPOBHSX;, TIIPEACTABICHHS O MEXaHHW3MaxX XHMHYCCKHX
peakiui, TEepMOJWHAMHYECCKUX HM  KHHETHYSCKHUX  3aKOHOMEPHOCTSAX  HX
MPOTEKAaHM, O XHUMHYECKOM DPABHOBECHH, PACTBOpPAx M JUCIEPCHBIX CHCTEMax;
(aKTONOTHYECKHUE CBEIEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30mMacHOM
WCITOJIb30BAaHUHU BAKHEHININX HEOPTAHMYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM



NEATeNIbHOCTH  YelOBeKa, OOIMMX  HAYYHBIX  MPUHIUIAX  XUMHUYECKOTO
MPOU3BOJCTBA;

c(hOpMUPOBAHHOCTh YMEHHI: BBIABIISTh XapaKTepHbIE MPU3HAKU MOHSITHUH,
YCTAHABIMBATh MX B3aMMOCBS3b, MUCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSATUS HPU
ONMCAHUU HEOPTaHUYECKHUX BEUIECTB U UX MPEBPALICHUI;

c(hOpMUPOBAHHOCTh YMEHHSI HCIIOJIb30BaTh XUMUYECKYH0 CHUMBOJIUKY JIJISI
cocTtaBlieHUs (GOpMyJ BELIECTB M  YpaBHEHUUW XHMMHUUYECKHX  pEaKIui,
cucremarnueckyto HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEIIIECTB;

c(hOpMUPOBAHHOCTb YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCJIMHEHUSAX, BUJI XUMUUYECKOW CBsA3U (KOBaJICHTHas,
WOHHAsl, METaJUIMYecKasi, BOJOpPOJHAsI), THUI KPUCTAUIMUYECKONW PEHIETKH
KOHKPETHOI'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJla XUMHUYECKOW CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM H
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJICHTHOU CBSI3H;

chOpMUPOBAHHOCTh ~ yYMEHHUMW:  KJIaCCUPUIIMPOBATh:  HEOPraHUYECKHE
BEII[ECTBA MO X COCTABY, XUMHUUECKHE PEAKIIUH 10 PA3INYHBIM MIPU3HAKAM (YUCITY
U COCTaBy pearupyrolinux BeIIECTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTeNeHEel OKHCIIEHUs DJJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO KaTajau3aTopa H
JIPYTHE); CAMOCTOATEIBHO BHIOMPATh OCHOBAHUS M KPUTEPHUU JIJIsl KiIacCU(PUKAIIUH
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEAKIIUl;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI IEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u A€MOHCTPUPOBATH €r0 CHCTEMATU3UPYIOIIYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIIHH;

c(hOpPMHPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB ME€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
(QHEPreTHYECKHE YPOBHU», «IHEPrEeTHYCCKHE IMOIYPOBHW», «S-, P-, d-aToMHbBIE
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HIHEPTETUUYECKUE COCTOSHHUS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmommueckon cucremsr [l W.
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHMS
UX DJIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHHW: XapakTEpPH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKHE  CBOWCTBA  BENIECTB  PA3IMYHBIX  KIJIACCOB, MOATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJYy HEOPraHWYECKHMMHU BELIECTBAMH C
MOMOIIBIO YPABHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIO OanaHca
ATUX pEeaKlui; peakuuil MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPAaBHEHUW;  PpEAKUMM  THUAPOIU3a;  peaKIui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe TUIPOKCOKOMIIEKCOB IMHKA U allFOMUHUA);



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XHUMHYECKOM peaklud B 3aBUCUMOCTH OT pPa3IMYHbIX
(bakTOpOB, a TaAKXKE XapaKTep CMEIIEHUS XUMUUECKOTO PABHOBECHS MO]T BIUSHUEM
BHEIIHUX Bo3jaeicTBull (npunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEaKIuH,
JeXKalue B OCHOBE MPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHakKa,
oOIllMe HayyHble TPUHIUIBI XUMHUUYECKUX IPOU3BOJICTB; I€JIECOOOPA3HOCTD
MIPUMEHEHUSI HEOPTaHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HAayYHOTO
MO3HAHMS SIBJICHUN TIpUPOJbl — HAOMIOACHUE, HU3MEPEHHUE, MOCIUpPOBAHUE,
AKCTIIEPUMEHT (peabHbIN U MBICIICHHBIN ), UCTIONb3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS MIPUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAILHOM UCCIIEOBAHUU BEIECTB
U i1 OOBSICHEHUS] XUMHUYECKUX SBJICHHM, HMEIONIMX MECTO B MPHUPOJIE,
MPAKTUYECKOU JeSATEILHOCTH YE€JIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTb YMEHHUS BBISBIISTH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUM C
MOHATUSAMH W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0CO3HAHHOTO TOHUMAaHUSI MaTEPUATBLHOTO €TMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBasi JOJIsI BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLUEHTPALIUSIY;
MAaccChl BEIIECTBa WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJTHOTO M3 YYaCTBYIOUIMX B PEaKIMH BELIECTB; TEIIOBOTO d(ddekra
peaKiuyu; 3Ha4Y€HHs] BOJOPOJHOrO IOKAa3aTesid PacTBOPOB KUCIOT M IIEJIOYEH ¢
M3BECTHOM CTETEHBIO JHUCCOIMAIMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
IPOJIyKTa pEaKluu, €CIU OJTHO M3 MCXOAHBIX BEIIECTB JAAaHO B BUIE PAacTBOpa C
ompeIeIEHHOW MacCOBOM JI0JIel pacTBOPEHHOTO BEIECTBA WJIM JAHO B M30OBITKE
(uMeeT mpUMECH); NOJHM BBIXOAA NPOJAYKTAa pEaKIuH; OOBEMHBIX OTHOIICHHM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKICHUE KAaUYECTBEHHOTO COCTaBa HEOPraHMYECKUX BEIIECTB, ONPE/ICICHUE
CpeAbl pPacTBOPOB BEIIECTB C TMOMOIIbIO HWHIWKATOPOB, H3YYECHHUE BIUSHHUS
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklUHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3ada4 1o TeMam «Mertamisy u  «Hemetamnei») c
coOmroIeHneM TpaBuil 0€30MacHOr0 OOpaIleHnus ¢ BEMIECTBAaMHU U J1a00paTOpHBIM
o0opynoBanueMm, (OPMYIUPOBATH IIEIb HWCCIENOBAaHUA, TMPEACTABIAThH B
paznuuHoOi (opMe pe3ynbTaThl HKCHEPUMEHTA, AHAIM3UPOBATH M OICHUBATH HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHI1: COOIIOATh MPaBUJIA MOJIb30BAHUS XUMUYECKON
MoCcy0oil H JabopaTOpHBIM O0OpyJOBaHHMEM, OOpaIlleHUS C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMUUYECKUX
OMBITOB, HYKOJIOTUYECKH I€JIECOO0PA3HOr0 TMOBEIECHUS B OBITY W TPYAOBOM



NEATEIIBHOCTU B LEISAX COXPAHEHMS CBOETO 30POBBS, OKPYKAKOLIEH NPUPOIHON
cpeabl W JOCTHKEHUs €€ YCTOMYMBOIO pa3BUTHsA, OCO3HABATH OINACHOCTH
TOKCHYECKOTO JEHUCTBHS Ha >KUBBIE OPTraHU3MBbl ONPENEIIEHHBIX HEOPTraHWUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [IJIK;

c(OPMHUPOBAHHOCTh YMEHHUM: OCYILECTBIATh LEJICHANPABICHHBIA TOUCK
XUMUYECKOU MHGOPMALIUK B Pa3IMUHBIX UCTOUHHKAX (Hay4dHasi U yueOHO-Hay4dHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHYECKU
aHANIM3UPOBATh XUMHYECKYIO MH(pOpMaIHIO, epepadaThiBaTh €€ U UCIO0JIb30BaTh
B COOTBETCTBUU C MTOCTaBJICHHON Y4eOHOM 3a/1auei.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKO XMMUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OpTaHNYECKUX coequHeHn A. M 8 bubnmorexa LOK
' P P o https://m.edsoo.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YIIIeBOAOPOIbI — AJKAHBI, 5 bubnuoreka [IOK
' HUKJIOATKAHBI https://m.edso0.ru/d69df650
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHB) https://m.eds00.ru/d69df650
24 [IpupoiHbIE HCTOYHUKH YTIIEBOIOPOIOB U HX 4 bubnnoreka [JOK
' nepepaboTKa https://m.edso0.ru/d69df650
2.5 ["anmoreHnpon3BoOIHbIE YIIIEBOIOPOIOB 4 1 E;f:g;;f;igﬁ};w df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
bu6mmoreka [JOK
3.1 ) 11 1
Crupret. detos https://m.eds00.ru/d69df650



https://m.edsoo.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 keToHbl. KapOoHOoBBIC KUCTOTHI. ClI0KHBIE 21 htts://m.edsoo.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 Yraceone! ) https://m.edso0.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBI. AMHUHOKHUCITOTHI. benkn 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 bubmorexa [IOK
' YIAp A https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
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11 KVIACC

KoamuecTBo 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Ctpoenune aroma. Ilepuo €CKHH 3aK0
TPOCHHE aTOM PUOTNICCKHI 3aKOH Bu6morexa [IOK
11 n [lepnoanueckas cucteMa XUMUYECKUX 9
https://m.edsoo.ru/2dd57f24
anemeHToB JI. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edsoo.ru/2dd57f24
bu6moreka [IOK
1. X 1 1
3 HMITHECKHE peariin d 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 Hemerael 31 ! 3 https://m.edsoo.ru/2dd57f24
bu6mmoreka [JOK
2.2 Meranet 23 1 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Mertoasl 1103HaHUS B XUMHUHU. XUMUS U 9 bu6mmoreka [JOK
' KU3Hb https://m.edsoo.ru/2dd57f24
Wroro no pazgeny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102 4 8



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KoandyecTBO yacoB
Ne Mara DJIeKTpOHHbIe HU(pPOBHIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJIEHHE O 1 bubmmorexa [TOK
pel https://m.eds00.ru/3686e6f5
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
J1epojia (OCHOBHOE U
2 1}31236p él({Hoe COCTOSTHHSI) 1 bubnmorexa [JOK
YA ' https://m.edsoo.ru/0ce6fd4c
BanenTHBIE BO3MOKHOCTH
aToma yriepojaa
XuMudeckas CBSI3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHu3Mbl 00pa3oBaHus 1 bubmorexa LOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBs3EH
Teopus crpoeHuUs
4 OpPraHUYECKUX COeOUHEHNI A 1 bubmiorexa LOK
P 8 ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner u3omepun: CTpyKkTypHas,
5 IIPOCTPAHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE H3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTaHUYECKUX



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

COEIMHEHUN

IIpencrasnenue o
KJTacCU(UKAIIUU U

6 CUCTEMaTHYCCKast bubmorexa HOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHMYECKUX BEIIECTB

7 Knaccudukanus peakiuii B bubmmoreka [IOK
OPraHN4eCKO XUMHH https://m.edsoo.ru/ba5706aa

3 CucreMaruzamus 1 00001eHne bubmmoreka [{OK
3HAHUU 10 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [IOK
3JIEKTPOHHOE U https://m.edso0.ru/25a14636
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

10 DOu3n4ecKrue U XUMUYECKHE bubmuorexa [JOK
CBOMCTBA aJIKAHOB https://m.edsoo.ru/3137711c
HaxoxneHnue aikaHoB B

11 npupoie. CriocoObl OJTydeHUs bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y PUMEHEHUE AJIKAaHOB
[ukmoankaHbl: 00IIas
¢dbopmMyna, HOMEHKIIATypa U

12 Hn30Mepusi, 0COOCHHOCTH bubmuoreka [JOK
CTPOEHUSI 1 XUMUYECKUX https://m.edso0.ru/156730d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHECHHE

13 Pemrenne pacu€THbIX 3aa4 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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https://m.edsoo.ru/25a14636
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JJICMEHTOB, BXOISIINUX
B ero cocraB. CucremaTu3amms
1 00001IeHNe 3HAHM 110 TEME

AJKEHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,
HOMEHKJIaTypa, JEKTPOHHOE U

bubmmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/273b0ale
MoJeKkysl. CTpyKTypHast M LIUC-
TpaHC-U30MEPHS ATTKEHOB
du3nYecKue ¥ XUMHUICCKHE
15 cBoiicTBa ankeHoB. [IpaBuiio bubmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
16 CriocoObl oTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktrueckas padota Ne 1 o
17 teme "[lonydenue stuneHa u bubmmorexa [TOK
i . https://m.edso0.ru/0941eed8
W3Y4EHHUE ero CBOICTB
Pemenue pacu€THbIX 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubnnoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BEIECTBA
AJNKaJMEHBI: CONPSHKEHHBIE,
W30JIMPOBaHHbBIE,
bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCOoOGeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

https://m.edso0.ru/04298c0a



https://m.edsoo.ru/273b0a1e
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XUMHYECKHE CBOUCTBA

bubmuoreka [JOK

20 COIPSDKEHHBIX JUEHOB https://m.edso0.ru/e561253d

21 CriocoOsI MMoJTydeHust U bubnmoreka [JOK
MPUMEHEHHE AJIKAJUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
o6mrast hopmyia,

22 HOMCHK?;aEyp};, AJIEKTPOHHOE U brbmmorexa [TOK

https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII, (PU3NYECKre CBOWCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa HOK

https://m.edso0.ru/23493a93

24 KauecTBenHble peakuyu Ha bubnuoreka [IOK
TPOMHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CriocoObl OTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AIKHHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacu€rsl o

26 YPaBHEHUIO XUMUYECKON Bubmmorexa [JOK

https://m.edsoo.ru/5db8e526
peakuuu

97 CucreMaruzanus 1 00o01eHne
3HAHUM 10 TeMe
ApeHbI: TOMOJIOTUYECKUH Ps/I,
obmras ¢popmyina,

08 HOMEHKJIaTypa. DJIEKTPOHHOE U bubnnoreka [JOK
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/a92a7094
MOJIEKYN O€H30J1a U TONyoJIa,
ux (usuveckue cBoiicTBa

29 XUMHUYECKHE CBOMCTBA apEHOB: bubnuoreka [JOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4



https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
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30

XUMHUYECKUE CBOMCTBA apPEHOB:
peakuuy NpUCcOEIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

31

OCOOEHHOCTH XUMHYECKAX
CBOMCTB CTHUpPOJIA

bubmmoreka [{OK
https://m.edsoo.ru/d5018a54

32

Pemrenne pacy€THbIX 3a1a4 HA
OIIPENIETICHUE MOJIEKYIISIPHOU
(hopMyIIBI OPraHUIECKOTO
BellleCTBA

bubmmoreka [IOK
https://m.edsoo.ru/53461a2c

33

CriocoOsl nostyueHust u
MpUMEHEHHE apEeHOB

bu6moreka [IOK
https://m.edsoo.ru/6f717d09

34

FeHeTI/I‘-IeCKaH CBA3b Me>1<)1y
pa3.]'H/I‘-IHBIMI/I KJ1accaMHu
YTJICBOI0POJIOB

35

Pacué€tel no ypaBHEeHUSIM
XUMHUUYECKUX PEAKIIUH.
CucreMaruzanys 1 00o01eHne
3HAHHH 10 TeEME

36

[Tpupoaueiii ra3. [lonyTHbie
HeTsIHBIC Ta3bl

37

KaMeHHbIi yroibs U IpoayKThl
ero nepepaboTKu

bu6mmoreka [JOK
https://m.edso0.ru/69b3398b

38

Hedtb 1 ciocoOsr e
nepepabotku. [TpumeHenue
MIPOJIyKTOB MepepadoTku HedTr

bubnuoreka [JOK
https://m.edsoo.ru/21f9de78

39

I'eHeTHUEeCKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMHU
YTIJIEBOJIOPOIOB



https://m.edsoo.ru/a44a1ae4
https://m.edsoo.ru/d5018a54
https://m.edsoo.ru/53461a2c
https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78

lanorenonponsBoHbIE
YIJI€BOIOPOJIOB: AIEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JeicTBue 1menoyueit Ha
TaJIOT CHITPOU3BOTHBIC.
41 BsaumonelictBue
IATAJIOT€HAIKAHOB C MarHUEM U
IIUHKOM
Cucrematu3anusa 1 00001IeHne
42 3HAHHUM TI0 pa3en bubmorexa [TOK
" pasa \ Y https://m.edso0.ru/20e89f22
YraeBo1opoibl
43 KonTponsHas pabora no teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHbIe OHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHH PSIJI,
obmias popMysa, CTpoeHUE
44 MOJIEK (E[) II/)IBOYMC I/I}Ip bubmmorera [OK
Y pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
knaccudukanuys, usnyeckue
CBOIiCTBa
XuMmuueckue cBoiicTBa
45 MPeaEIbHBIX 0JHOATOMHBIX bubmorexa [JOK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 IpUMEHEHNE OTHOATOMHBIX bubmorexa [IOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpocTsie a¢upsr: bubnuoreka [IOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
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0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLEPUH, UX

bubmmoreka [{OK

48
(bu3HUecKre U XUMUICCKHE https://m.edsoo.ru/ee4d84aa
CBOICTBa
CriocoOsl nostyueHust u

49 MPUMEHEHHE MHOTOATOMHBIX bubmorexa HOK

p https://m.edsoo.ru/d12e567d
CIIUPTOB
@eHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HYecKue CBOMCTBA bubmorexa IOK
’ https://m.eds00.ru/2ce726f8
ToxcuuHOCTH peHOIa
N bubmuotexa [JOK
51 X €CKHE CBOMCTBA (peHOoIa
MMIHCCKHE CBORCTBA (heHON https://m.edso0.ru/037ca5f9

59 CriocoObl oTy4eHHS U bubnuoreka [IOK
npuMeHeHne (perosa https://m.edsoo.ru/c77ddf4c
[TpakTrueckas padota Ne 2.

53 Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CucreMaru3anus 1 0000IIeHNE bubmuoteka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810ch9b
ANbJIEruibl U KETOHBI:

AJIEKTPOHHOE CTPOCHHUE
55 KapOOHUIILHOU T'PYIIIIbL; bubnnoreka [JOK

TOMOJIOTHYECKUE PsI/Ibl, 001Ias
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa



https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/c77ddf4c
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 ¢u3nvecKkrue CBOMCTBA; peaKIuu bubmiorexa LIOK
» peaKl https://m.edso0.ru/c887425¢
MIPUCOCTUHCHIS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmorera [TOK
peaidt https://m.edsoo.ru/a393baa9
aJIBJAETUI0B U KETOHOB
58 Crioco0OblI moTy4eHust bubnuoreka [JOK
albIETUIOB U KETOHOB https://m.edsoo.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6moreka [IOK
0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fec0b113
MOJIEKYJT
N3omepust 1 HOMEHKIIATypa
60 KapOOHOBBIX KHCIIOT, HX bubmmorexa [OK
p o7 https://m.edso0.ru/700cc87b
(bu3uvecKue CBOMCTBA
XUMHYeCKHe CBOMCTBA
61 NpeaEIbHBIX 0JHOOCHOBHBIX bubmiorexa HOK
e a https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
Oco0EHHOCTH CBOWCTB
62 MYpPaBbUHON KHUCJIOTHI. bubnuoreka [JOK
MHuoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX U
apoOMaTHYECKUX KapOOHOBBIX,
bu6mmoreka [JOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITCJ'II/I BBICHIHUX
Kap6OHOBLIX KHUCJIOT

https://m.edso0.ru/83a08773



https://m.edsoo.ru/c887425c
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IToHATHE O IPOU3BOIHBIX

bubmuoreka [JOK

64
KapOOHOBBIX KUCIIOT https://m.edsoo.ru/0d162d9d
CriocoObI mosTydeHust 1

65 MIPUMEHEHHE KapOOHOBBIX bubmorexa LHOK

p P https://m.edso0.ru/7c065c9d
KHCJIOT
Crnoxwuble 3¢upsr:
TOMOJIOTUYECKUM psJl, oOras bubnuoreka [JOK

66
¢dbopmyna, uzomepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 DOu3n4ecKrue U XMMUYECKHE bu6moreka [IOK
cBoOMcTBa 3(pUpoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpraHHYECcKOro BellecTBa
[TpakTrueckas padota Ne 3.

69 Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [JOK
3ama4 o teme "KapOoHoBbIe https://m.edso0.ru/486671fb
kucioThl. CroxHbie 3¢upbr"”

XKupsl: ctpoenue, puznueckue
70 u XIEMI/I‘IC(II)KI/IC CBO(flzCTBa bubmmorexa [IOK
https://m.edsoo.ru/a19c5b98
(ruapoiin3)
Oco0OeHHOCTH CBOICTB JKUPOB,

71 COJZIEpIKaIIUX OCTaTKU bubnunoreka [JOK
HEIPEACIBbHBIX JKUPHBIX https://m.edso0.ru/b0331922
kucioT. XKupsl B mpupojie

72 Mpbuia Kak COJIM BBICIIUX Bubmorexa LIOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. [lonstue o
CUHTCTHUYECKUX MOIOIIUX
cpeacrBax (CMC)

T'eneTnueckas cBA3b
YTJIEBOJAOPOJIOB U

bubmmoreka [{OK

73
KHUCJIOPOJICOAEPKAITUX https://m.edso0.ru/56790c96
OpPraHWYECKUX BEIIECTB

74 Pacuérel no ypaBHEeHUAM
XUMHUYECKUX PEaKINi
CucreMaruzamys 1 00001eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO011as XxapakTepucTuKa

76 YTJIEBOJIOB U KiIacCU(pHUKaIUs bubnuoreka [IOK
YTJIeBOJIOB (MOHO-, H- U https://m.edsoo.ru/7a9693al
TOJIMCaxapu bl )

Mounocaxapunsl: GU3HUECKue
77 CBOMCTBA If Haxof() €HHE B bubmiorexa HOK
A https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
[IpuMeHeHue riIroKo36bI, €8
78 SHAMCHIC B bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d
YKU3HEACITSIIbHOCTH OpraHru3Ma
Jlucaxapuipl: caxaposa,

79 MajbTO3a M JIAKTO3a. bubmuoreka [JOK
Haxoxnenue B mpupoje u https://m.edsoo.ru/eb0384e7
MIpUMEHEHHE JFcaxapuioB

80 [Tonucaxapuapl: cTtpoeHne bubnuoreka [IOK

MaKpOMOJIeKyJ, (pu3nyeckue u

https://m.edsoo.ru/72a04508
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XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

[TonsiTne 06 UCKYCCTBEHHBIX

bu6mmoreka [{OK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemrenne pacyeTHsIX 3a1a4 Ha
82 OIpEAEIICHUE JOJIM BbIXO1a bubnuorexa [JOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOIKHOTO
83 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HaHUM 1O pas3aeny https://m.edso00.ru/08d4364c
KonTponbHas pabora no teme
84 "Kucnopoacoaepxarue bubmmorera LOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHWYECKUE COCTUHEHHS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 001IIast
85 dhopmyna, nzomepus Bubmmorexa [IOK
pMYTI, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anrpaTHISCKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINH: CTpOCHUE aHWINHA,
87 0COOCHHOCTH XUMHYECKUX bubmorexa HOK
. https://m.edsoo0.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
88 MMPUMEHEHHE aTu(aTHIECKUX bubmorexa HOK
P https://m.edsoo.ru/eal38763
aMUHOB
89 AMUHOKHUCIIOTBI: HOMEHKJIATypa bubnuoreka [IOK

U u3oMepus, Gpu3nvecKre

https://m.edsoo.ru/d1773e80
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cBoiictBa. OTOEeNbHBIE
HpeI[CTaBI/ITeJII/I O-aMHUHOKHUCJIOT

XUMHYECKUE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OHOJIOTHYECKOE 3HAUYCHHE bubmorexa HOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTE3 U
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TTOJIMMEPBI; CTPYKTYPHI OCIKOB https://m.edso0.ru/429e9899
bubmmoreka [IOK
92 XuMHUecKue CBOicTBa OEIKOB
https://m.edso0.ru/6237306d
A3zoTcoaepkalime
TeTEPOIUKITHIECKIE
93 coenuHenusa. HyknenHoBble bubmiorexa HOK
g P YR https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornyecKasi pojb
[TpakTrueckas padota Ne 4.
Pemenne skcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" ! https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHM4ecKue coeAMHEHU"
[IpakTuueckas paborta Ne 5.
95 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OPraHM4YeCKUX COeTMHEHUMN"
KonTponsHas paboTa no Teme
96 "AzoTconepKamme bubmotera [JOK
ACPAAT " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCIMHEHUS
97 OCHOBHBIC TIOHITUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3als U

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

MTOJIMKOHACHCAITUS

98 IInacTmaccel. YTunuzanus u 1 bu6mmoreka [{OK
nepepaboTKa IIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMepsl: HaTypaJbHBIM

99 CUHTETHUYECKHE Ka u 1 bubmorera [JOK

YAV https://m.edso0.ru/246103ec
Pe3una
BosokHa: HatypanbHbIe,

100 HCKYCCTBEHHBIE, 1 bubnuoreka [IOK
cunrerndeckue. [lonumepsr https://m.eds00.ru/5963a601
CTHEIUaTFHOTO HA3HAUYCHHUSI
[TpakTrueckas padota Ne 6.

Pemenune skcnepuMeHTaIbHBIX bubnuoreka [IOK

101 1
3a7a4 1o teme "Pacrno3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O000111eHNE U CUCTEMATH3ALMS
M3YyYEHHOTO MaTepuaia o TemMe bubnnoreka [JOK

102 1
"BricokOMONIEK YIS pHBIE https://m.edsoo.ru/6a22b1e8
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX SITIED. 1 bubmmoreka [IOK
XUMUYECKUH 31eMeHT. M30Torbl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBaHTOBBIE UHCIIa https://m.edsoo.ru/b4d9fffa
3 Knaccudukanus xuMmuaeckux 1 bubmuorexa [JOK
3JIEMEHTOB (S-, P-, d-, f-3memMenThI) https://m.edso00.ru/61294af9
4 Pacnipenenenne 3nekTpoHOB MO 1 bubnuoreka [IOK
ATOMHBIM OpPOHUTAIAM https://m.edsoo.ru/f5f750fe
DneKTpOHHbIE KOH(UTYpalli aTOMOB
5 3J'IeMeII;TOB B OCHOE;—IOI\ZIII)/I 1 bubamorera LOK
. https://m.edso0.ru/8149e846
BO30YXIEHHOM COCTOSTHUU
DNeKTpOHHBIC KOH(PUTYpAITUU HOHOB. bubnuoreka [JOK
6 1
DIIEKTPOOTPUIIATETHLHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckas cucteMa XUMHUYECKUX
7 snemenTtoB JI. 1. Menpaeneena, CBs3b C 1 Eubmiorexa TOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuei CTpOeHHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CIIOXHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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CucreMaruzanuys u 00001LIeHUE 3HAHUM

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Bunnl xumuueckoil cBa3u. MexaHu3MEl

10 00pa30BaHUs KOBAJICHTHOW CBSI3H. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edso0.ru/5a8072af
MexMOoIeKyIsIpHbIe B3aMMOICHCTBUS
BaneHTHOCTh U BaJleHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYH C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOECHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSX: COCTAB M HOMEHKJIATypa https://m.edsoo0.ru/8c66b12a
BemectBa MoJieKynsipHOTO U

13 HEMOJIEKYJISIPHOTO CTpOEHUS. THIIbI bubnuoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA https://m.edso0.ru/e167635b
BEILIECTB
[TonaTHE O AMCIIEPCHBIX CHCTEMAX.

14 [IpencraBneHue o KOJJIOUIHBIX bubmmorexa [IOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPHI: HACBIILICHHBIE U

15 HEHACHIIIIEHHBIC, PACTBOPHUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpOB https://m.edso0.ru/328e653a
Peurenue 3aau ¢ ucnoJyib30BaHUEM

17 MOHATHI "MaccoBas 4O bu6mmoreka [JOK

pacTBOpEHHOTO BelecTBa", "MOJISIpHas
KOHLIeHTpauus"

https://m.edsoo.ru/785e0ab4
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18 Knaccugukanus 1 HoMeHKIaTypa bubmmoreka [IOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/bf9e108d

19 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTponeHast paboTa o Temam
"Crpoenue atoma. [lepuoauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BelecTna.
Mnuoroo0Opasue Bemiects"
Krnaccudukarus XHMHYECKUX peaKIni
B HEOPTaHMYECKOW U OPraHUYECKON

21 XUMHH. 3aKOH COXPAHEHUS MacChl bubmuorexa [JOK
BEIIECTB; 3aKOH COXPAHEHHUS U https://m.edso0.ru/6335cdd2
MIPEeBPALEHUS SHEPTUU TTPU
XUMHUYECKUX PEaKIHIX
Tennossie 3 HEKTHI XUMUUECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa [IOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmaorexa HOK

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

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHUMOCTD OT Pa3JIMYHBIX (PAKTOPOB.
Karanu3 u xatanuzatopbl

25 I'oMoreHHbIe U TeTepOreHHbIE PEAKIINH

26 IIpaktuyeckas padora Ne 1 o teme bubnuoreka [IOK

"BnusiHue pa3nuyHbIX (aKTOpPOB Ha

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

OO6patuMble 1 HEOOpPATUMBbIE PEAKIINY.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o teme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brmmorexa [HOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYECKAS JUCCOLIHALINSL.
29 CI/IJ‘IBHI:)IC U ciia0ble aieKT (I)IJ'II/I;II)I bubmmorexa [TOK
p ' https://m.eds00.ru/5f766bdf
Crernelp QucCconuannm
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (Z)IB Bono 210 Hbfﬁ " bubmmorexa [OK
g p POB. BOJOPO https://m.edso0.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MIPOTEKAIOIINE B PACTBOPAX bubmmorera [OK
P B P P https://m.edsoo.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTrueckas padota Ne 3 o Teme
32 "XHMUMHYECKHE PEAKIIUH B PaCTBOPaAX bubmmorexa [OK
P " P P https://m.edsoo.ru/2e3daeb0
AIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBATEILHEIE
33 eakuy. Baknenime oKuciInTeaIn u bubmorexa [IOK
PCATIUHH. https://m.eds00.ru/56226060
BOCCTAHOBHUTEIIHN
34 MeTo1 3IeKTPOHHOTO (3JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB https://m.eds00.ru/93fh97d2
36 Pemrenue 3amau pa3IUUHBIX THIIOB bubmorexa [IOK
aTp https://m.edsoo.ru/5a859d16
37 Peurenue 3agau pa3auyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

Cucremaru3anus U 0000IICHUE 3HAHUMA bubmuoreka [JOK

38 n n
1o Teme " XUMHUYECKUE Peakiuu https://m.edso0.ru/c161eb85
KonTtponesHast pabota o Teme bubmmoreka [IOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoi CUCTEME XUMHUYECKHX
40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK
T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOCHHUS X aTOMOB.
®du3nyecKne CBOMCTBA HEMETAIIJIOB
AJTOTpOTIHS HEMETAIOB (Ha TIPUMEpe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [IOK
poJd, Cepel, p https://m.edsoo.ru/ef92¢91c
yTiiepoa)

42 Bonopon: nonydenne, puznyueckue u bubnuoreka [IOK
XUMHUUYECKUE CBOMCTBA. [ UIpuIbI https://m.edso0.ru/0aa8f613
["ayiorensl: HaX0KICHHUE B MPUPO/IE,

43 crocoObl MoJTydeHus, PU3nIECKue u Bubmmorexa [JOK

yi s https://m.edso00.ru/4e223795
XUMHYECKHE CBOHCTBA
l'anorenoBomopoasl. Baxunelue
44 KHACJIOPOACOAEPIKAIINE COEeqUHEHNS Eubmaorexa HOK
P P https://m.eds00.ru/6b3255e6
rajoreHOB
JlaGopaTopHbIe U TPOMBIIIICHHBIC

45 CHOCOOBI OJTYYECHHSI TaJJOTEHOB. bu6mmoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edsoo.ru/6971aca4
COEIUHEHNN
IIpakTtuyeckas pabora Ne 4. Pemenue

bu6mmoreka [JOK
46 AKCMIEPUMEHTAJIBHBIX 33124 0 TEME

"["anoreHs!"

https://m.edsoo.ru/8b26fecd
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Kucnopon: naboparopHsie u
MIPOMBIIIJICHHBIC CHOC06BI MOJIy4CHU,

bubmuoreka [JOK

47
(du3nyecKre U XUMUICCKIE CBOKCTBA. https://m.edsoo.ru/c8abc36a
O3o0H. [Ipumenenune kucaopoaa U 030Ha

bub6mmoreka [{OK
48 OKXCHUIBI U TTIEPOKCUIBI
A p a https://m.edsoo0.ru/5¢8816a0
49 Pemrenne 3amad pa3InyHbIX THIIOB bubnmorexa LOK
lad p https://m.edsoo.ru/2b6d8b4b
Cepa: HaxOoXJIE€HUE B IPUPOJIE,
50 CHCI))CO6I)I TIOJTyYCHUS ql))ml:/mecme u bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOWCTBA
bu6moreka [IOK
51 CepoBoopo, cyabhUabl
POBOZOPOA, CyIbhUN https://m.edso0.ru/7c875999
Kucnopoaconepxalue coeMHeHUs
52 CEPLI gCO6eHHIz)CTI/I CBOMCTB CEpHOI bubmorexa [OK
PbL. p https://m.edsoo.ru/8cfa2548
KUCIIOTBI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 33134 110 TEME bubmorexa HOK

" prve f[ https://m.edsoo.ru/0afb05e4
Cepa u e€ coequHEeHUS
A30T: HaX0XJICHUE B TIPUPOJIE,

54 crocoObl MOJTyYeHus, PU3NIECKUe U bubnuoreka [JOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconepxaiume coequHeHus

55 asoTa pOCO6eHI—1;)OCTI/I CBOMCTB a30THOH bubmorexa [IOK

) https://m.edsoo.ru/e2965afe
KHCJIOTEI
56 IIpumeHeHne a30Ta U €ro COeIMHEHU. bubnuorexa [IOK

A30THBIE y0OpeHus

https://m.edsoo.ru/129f5059
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docdop: HAXOKAECHUE B IPUPO/IE,
crnocoObl MOTy4eHUs1, PU3UIECKUE U

bubmuoreka [JOK

57
XUMHYECKUEe CBOMCTBA. Dochumbl u https://m.edsoo.ru/9a6b43ec
bochun
Oxcuasl docdopa,

58 ¢)OC¢)HO c(ci)) e(bxcz ne kuciotel. Cosn brbmmorexa [OK

P )i[ prrat ’ https://m.edsoo.ru/c7a2d429
(hochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coemuaeHnit. ochopHbie yrnoopeHus https://m.edso00.ru/a218070a
[IpakTnueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
https://m.edso0.ru/8175ac3f
"AzoT u pocdop u ux coenuHenus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOITHBIE MOTU(PUKALINH; bubnuoreka [IOK
(bM3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHEHHE
Oxkcun yraepona(ll), okcrnn

62 nepona(lV), yronsHas kucinora u eé€ Bubmmorexa [JOK
YHIepon 28 https://m.edsoo.ru/dba58adf
coJin

63 Pemenue 3aga4u pa3auvHBIX THIIOB bubmmorexa [TOK

AP https://m.eds00.ru/6029b609
Kpemuuii: HaxoxaeHue B IPUPOJIE,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [JOK
yi s https://m.edso00.ru/143558ab
XMUMHYECKUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubnnoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7b1
[IpumeHeHre KpeMHUS U eTo bubmotera [JOK

66 P P https://m.edsoo.ru/393cdac0

coenuHeHui. CTEKII0, €ro Mojay4YeHue,

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

67 Pemienne 3amaq pa3inyHbIX THIIOB bubmorexa LHOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertayuier" https://m.edso0.ru/6e864db5
69 KonTtposneHas pabota o Teme bubmmoreka [IOK
"Hemeramnbr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThI, KOPPEKITUS OMIUOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorera [OK
’ p https://m.edso0.ru/9839c16c¢
AJIEKTPOHHBIX 000JI0UEK AaTOMOB
METAJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHe METAIIIOB B bubmmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiuioB. Koppo3sus bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3amay pa3inuHbIX THIIOB Eubmaorexa HOK
Aatp https://m.edsoo.ru/e3de37h6
DIEKTPOXUMHAYECKAHN P HAIPSDKSHUH
75 MeTaJ'IJI'I)OB Oo61ue cnoI::OI:iH H(I))J'I eHusd Eubmiorexa OK
- o yi https://m.edso00.ru/94eb377a
METAJUIOB
OOm1as xapakTepucTuka MeTayuioB |A-
76 rpynns! [leproauueckoit cucTeMbl bubnuoreka [IOK

XUMHUUYECKUX AJIeMEHTOB. HaTpuit u
Kanuii: mony4denue, pusndeckue u

https://m.edsoo.ru/e12c26b3
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XUMHNUYCCKHEC CBOfICTBa, IMPUMCHCHUC
MPOCTHIX BCIICCTB U UX COCIII/IHGHI/Iﬁ

O6mas xapakrepuctuka metayion |HA-
rpynnsl [leproanyeckoi cucrteMbl
XUMHUUYECKUX JIEMEHTOB. Maruuii u

bub6mmoreka [{OK

77
KaJIbLIUI: NOJTy4eHue, pusndeckue u https://m.edsoo.ru/7c3e49c0
XHUMHYECKHE CBOUCTBA, MPUMCHCHHE
MIPOCTHIX BEIIECTB U UX COCTMHECHUN

78 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHHUS https://m.edsoo.ru/c74bfae9

79 AIOMUHHN: TIOJTydeHue, Gu3ndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/0e79b266
AmpoTepHbIe CBOWCTBA OKCHIA U

80 TUJIPOKCHU/IA ATTFOMUHHS, bubnuoreka [IOK
TUPOKCOKOMIJIEKCHI ATFOMUHHUS, UX https://m.edso0.ru/5d12d318
MIPUMEHEHHE

81 Pemenue 3aga4u pa3auvHBIX THIIOB
[Ipaktrueckas padota Ne 7. Permenue

82 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/27a4af43

Mertasuibl TJIaBHBIX TOATPYIII

OO1as XxapakTepuCTUKa METaNIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoit CUCTEMbI XUMHUYECKUX https://m.edso0.ru/610d7431
JJIEMEHTOB
Ou3nyecKkue U XMMUYECKHE CBONCTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK



https://m.edsoo.ru/7c3e49c0
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[Tepmanranar kanus, €ero
OKHUCJINTEIbHBIEC CBOMCTBA

https://m.edso0.ru/039d69c8

duznueckre 1 XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeanHennil. Ilomyuenue
s v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckre 1 XUMHUYECKHE CBOMICTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckre 1 XUMHUUECKHE CBOMICTBA
88 IIMHKA ¥ €T0 COeTUHECHNM, NX bu6moreka [IOK
puUMEHEHHE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTnueckas padota Ne 8. Pemenue
bubmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metamibl TOOOYHBIX TTOATPYIIIT
90 Pemrenne 3ama4 pa3anuHbIX TUIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/a8b83d83
O0001IeHre U cUCTEMATU3ALIHS
91 M3YUYEHHOTO MaTepHaia o TEME bubmmorexa [JOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertamisl
92 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Metanns" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHUOOK https://m.edsoo.ru/9ebff2fd
Poib xuMuu B o0ecrieueHnu
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080felf0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUINX BEIIECTB
XHUMHUYECKOE 3arpsi3HEHNE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa LHOK
PYJAIOIEH Ched https://m.edso0.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEeHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumust nuiy. Pojibs XxumMun B 1 bu6moreka [IOK
o0ecrieueHny MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas XxuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHewne
100 CTPOUTEIbHBIC U KOHCT MOHHBIC 1 bubmorera [JOK
P 248 https://m.eds00.ru/61e69003
MaTepHuabl
XuMMS B CEITbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edso0.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHIE 3HAHUIT 1 bubnuoreka [JOK
10 TeMe https://m.eds00.ru/db979c70
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Xumus; yrinyonenHoe ooyuyenue, 10 knacc/ Epemun B.B., Ky3smenko H.E.,
Tepenun B.U. u np.; nox penaxuueit Jiyauna B.B. OGmiectBo ¢ orpaHMueHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemienue»

* Xumus; yrinyonenHoe ooydyenue, 11 knace/ Epemun B.B., Ky3smenko H.E.,
HpoznoB A.A., u ap.; nox peaakuuent Jiyauna B.B. OGmiecTBo ¢ orpaHH4eHHOM
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3maTenbeTBo
«IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Meronnueckoe mocodue AJisg yUuTesns, Caut WWW.Prosv.ru

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

bu6mmotexa [IOK https://m.edsoo.ru.

https://infourok.ru

https://lesson.edu.ru

https://multiurok






