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HOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma mo XMMUU Ha YPOBHE CpeAHEro o0Iero oOpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEero o01iero
o0pazoBanusa(POIl COO), npeacraBieHHbIX B PeaepaqbHOM TroCydapCTBEHHOM
obOpazoBatenbHOoM ctanaapre COO, c¢ yuérom Konmenuuu mnpemnoiaBaHus
yueOHoro mpeaMera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepany, peamu3yIOMX OCHOBHBIE 00pa3oBaTelibHbIE TMPOrpaMMbl, U
OCHOBHBIX TOoJIO)KeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHS Ha YpOBHE YIIyOJNEHHOTO W3Y4YEHHUsS 3aHMMAaeT BaKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanuzyemMoe B yclnoBusAx auddepeHunpoBaHHOTO,
npoGuiabHOrO0 OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa3oBaTEIbHYI0 H
OOILIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOAMMYIO IS
ajanTaiyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBUSIM KU3HU B COLIUYME, a TAKXKe IS
POJOJIKEHUST OOYYEeHHs] B OpraHu3alusx NpopecCHoOHAIbHOrO0 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJISI€TCA OAHOW U3 MPUOPUTETHBIX TUCIUTIINH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» TOIydaeT
NoJpOOHYI0 ~ MHTEPIPETAIMI0 B COOTBETCTBUM C  OCHOBOIOJATAIOIIMMHU
nosioxeHusMu ®I'OC COO o B3auMOOOYCIOBICHHOCTH II€JICH, COJIEepIKaHUS,
pe3ynbTaToB O0ydeHHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBIMTYCKHHKOB.
CBHUIETETLCTBOM TOMY SBISIIOTCSL CIIEAYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

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

e OpPraHU3alMOHHO-TUIAHUPYIOLIAs, KOoTOpas pe1yCMaTpUBaAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAHUS U IOCIIEI0BATEIBHOCTH
U3y4eHus: yueOHOro maTepuana, KOJWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; MOAXOJI0B K (POPMHUPOBAHUIO COACPKATEIbHON OCHOBBI
KOHTPOJII U OIICHKHM OOpa30BaTEIbHBIX JOCTIXKEHUH OOydaromuxcsi B
paMKax HWTOTOBOM arTrecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

IIporpamma a1 yriryOJ€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3YyYEHUS] B paMKax OTAEIbHBIX Mpoduieh, MnpeaycMaTpuBacT
pacrpefieieHue Y CTPYKTypUpOBaHUWE €ro Io KjaccaMm, OCHOBHBIM
coJiepKaTeNIbHbIM JIMHUSM/pa3fiesiaM Kypca;

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

e TMpejaracT MNPUMEPHYIO TMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4EOHOTO
Marepuaga ¢ y4€TOM JIOTMKH MOCTPOEHUS Kypca, BHYTPHUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJUYECKYIO0 MHTEPIPETAIMIO 1IeJIeH U 3a7a4 U3y4eHUsl mpeaMera
Ha YTIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTebHOM
IPOTPAMMBI CpeaHero o01ero oOpa3zoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TI03HABATEAbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[lo BceM Ha3BaHHBIM IMO3ULHUSAM B IPOrpaMMe IO XMMHUHU IPEAyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YpPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a TMpeelaMH yCTaHOBJIEHHOM MPOrpaMMoil MO  XUMHUH
00s3aTeIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH CO/epKaHUsl y4eOHOro mpeaMera
«Xumus» OocTa€Tcs BO3MOXXHOCTh BBIOOpAa €ro BapHMAaTUBHOW COCTAaBIISIOIICH,
KOTOpasi JOJKHA ONPEAENSIThCS B COOTBETCTBHMU C HAIPABICHUEM KOHKPETHOIO
npoduias 00ydeHus.

B cootBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yYEeHHUSI Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUs HANpaBiI€H Ha pealn3alHI0
MIPEEMCTBEHHOCTH C  MOCJHEAYIOINIMM  3TalloM  MOJYYEHHS]  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XAMHYECKUX TUCIUIIINH B By3aX M OpraHU3AIUSAX CPEAHETO MPodheCcCHOHATBHOTO
oOpa3zoBanusa. B 9Toil cBs3M wu3ydeHHE TMpeaMeTa «XUMUS» OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW |
MPAKTUYECKON MOATOTOBKH O0YYarONIUXCsi, BEIOPABIIUX OMPEACIEHHBINA TPOQPIITH
oOydYeHwsI, B TOM YHCJIE C TIEPCIIEKTUBOM MOCIEAYIOMIETO TOTYyICHUS XUMUYECKOTO
oOpa3zoBaHus B OpraHu3alusax npodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHUpyeMbIM pe3yiabTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHON MpPOrpaMMBl CpeaHero ooOImero o0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPUEHTUPOBAHO TaKXKe Ha pelieHue 3ajay



BOCIIUTAHUSI U COIMAIBLHOTO Pa3BUTUsA OOydaromuxcs, Ha (OpMUpPOBaAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHU pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENbHOCTH, HMEIOIIHUX MEXIUCUUIIMHAPHBIH,
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
OpraHu3aluy COJEpKaHUs STHUX KypCOB B IMpOTrpaMMe IO XHMHUU 32 OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuumsax 0a30BOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBy copepxkanusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh MPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCAIIMUXCA K 0a30BOMY YPOBHIO H3Y4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeJeIEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha YrIyOJI€HHOM YypOBHE H3yudeHHUs mpeameTa olecreueHa
BO3MOXKHOCTb 3HAQYUTEIBHOTO YBEIWYEHUS O0O0bEMA 3HAHUH O XUMHUUYECKUX
AJIEMEHTAaX M CBOMCTBaX MX COCJUHEHUN HA OCHOBE PACIIUPEHUS U YIIIYOJICHHS
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUKHU 3PEHUS XUMUYECKON KUHETUKH
U TepMmoauHaMuku. W3yueHue mnepuoanueckoro 3akoHa u Ilepumoamueckoit
CUCTEMBI XUMHYECKUX  DIIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aTOMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUS DHEPTeTUUECKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
paspylieHnd, a TakkKe ¢ TOYKHU 3pEHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUNIOB ~ peakiui  JomonHseTcs  (GOpPMHpPOBAHMEM  MPEACTABICHHH 00
ANEKTPOXUMHUYECKHUX MPOIIECCaX U JIEKTPOJIU3E PacIIaBOB U PACTBOPOB BEIIECTB.
B kxypce opraHmdeckoil XMMUU TPU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCIMHEHUI yNeNseTcs 0co00e BHUMaHUE BOMpocaM 00 AIEKTPOHHBIX dddeKTax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKInu.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YYEHHUS JJIS KIACCOB ONMPEACTIEHHOTO MPod s (TIaBHBIM
oOpa3zoM Ha WX CTPYKTYpy W XapakTep JOIMOJHEHWHA K OOmmel cucreme
MPEAMETHBIX 3HAHUI) OKAa3bIBAIOT BIUSHHE CMEXKHbIE IpeAMeThl. Tak, Hampumep,
B COJICpKaHUM TpEeaMeTa ISl KJIACCOB XUMHUKO-(DU3UYecKOoro mpoduist O0binoe
3HaYeHue OyayT MMETh JIEMEHThl y4eOHOTO Marepuaina mo obmied xumuu. [Ipu
M3YUYECHUHU TIpeAMEeTa B JAHHOM ClIy4ae akleHT OyJeT clejlaH Ha OOIIHOCTh
METOJI0B MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHUM B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIsipHas Teopusi (MOJEKYJsipHAs Teopusi B (PU3MKE), 3aKOHBI COXPaHECHUS



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

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHUKO-
Ouonornyeckoro npoduiis OoNbIIKMN yAENbHbI Bec OyIeT MMETh OopraHuYecKas
xumusi. B 3TOM ciayyae mpenocTaBisieTCs  BO3MOXHOCTh Il Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHUS  XMMUYECKOM OpraHu3aluyd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOAST, K MNpPUMEpPY, TaKue
CTPYKTYpHBIE KOMIIOHEHTBI, KaK JIMOUABI, OEJIKH, YIJIEBOJbI, HYKJICHUHOBBIC
KHUCJIOTHI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTAaBE M CBOMCTBAaX MpEACTAaBUTENEH
OCHOBHBIX KIJIACCOB OpPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MpOo1ecCOB (POTOCUHTE3A, IbIXaHUs], 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
MEXIIPEMETHBIX CBA3SX C Yy4YeOHBIMH TMpeIMETaMH, BXOJISIIIMMU 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 OCHOBHOT'O U CpelIHEero o0miero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a/1auell epBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCS (hOPMHUPOBAHHUE OCHOB
HAyKd XUMHU Kak O0OJIaCTU COBPEMEHHOTO €CTEeCTBO3HAHMS, MNPAKTHYECKOU
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYyphl. Pemienue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHsI TIpeIMeTa Mpe/roiaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mNpeNCTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOJBI, O MECTE XUMHUH B
CHUCTEME €CTEeCTBEHHBIX HayK W €€ Beaylled poilu B oOecredyeHuu
yCTOMUMBOIO  pa3BUTUSl  4YeJIOBEYECTBA: B  PEIIEHUH  MpodiieM
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 TaKXKe€ HKOJOTHYECKU
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€OPUHA XWUMHHM, COBPEMEHHBIX IPEICTABICHUN 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 MPUHIIUATIAX XUMHIECKOTO TIPOU3BOJICTBA;

e (QopmupoBanue y oOyyaromuxcs OCO3HAHHOT'O MMOHUMAHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYCCKUX 3HAHUW I OOBSCHEHUS
KITIOYEBBIX HJEH W TPOOJIEM COBPEMEHHOW XHWMHH, JJIi OOBSCHCHUS H
IIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYUYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TPOOJIEM, CBSI3aHHBIX ¢ XUMHUEH, IIPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JIEATCILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM U IMEepepadOTKOU
BEIIICCTB;

e yrayOJeHWE  TPEACTABICHWA O  HAYYHBIX  METOJaX  IIO3HAHMSI,
HEOOXOJUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHpPE
BEIICCTB M OOBSCHCHUS XWMHYCCKUX SBICHUN, HMMCIONIUX MECTO B
NIPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM KU3HHU.

B 1mraHe peanmu3anuy TEPBOOYEPEIHBIX BOCIUTATEIBHBIX W  Pa3BUBAIOIIMX
(GYHKIIUH TICJIOCTHOW CHUCTEMBI CPEIHET0o OOIINEero oOpa30BaHHS IMPU H3YyYCHHUH
npenMera «XuUMHUS» Ha  YIUIYOJIEHHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpPUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

e BOCIHUTaHUWE YOEKIEHHOCTH B IIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUS K TIpolleccy TBOpYECTBA B OOJACTH TEOPETUUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO ¥ CAaMOBOCIIMTAaHMIO  HAa  OCHOBE  YCBOCHHUS
00I1eYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEILHBIX UHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUECKUX
crocoOHOCTe oOydarommxcs, (OpPMHUPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHAIBHOM 1 OOIIECTBEHHOW NeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pPOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOT'O TMPUPOOTOIH30BAHMS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIbITa OOMIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKOU NEATEIBHOCTH.

OO6muree 9nCiIO 9acoB, MPETYCMOTPEHHBIX JJISl U3YUYCHHUSI XUMUU Ha YTITyOJIeHHOM
YpPOBHE cpenHero ooiero odpasoBanus, coctabmsier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezeno), B 11 kitacce — 102 yaca (3 yaca B HEJENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

OPITAHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

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

DNEeKTpOHHOE CTPOCHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOSIHMSI. BaneHTHbIE BO3MOKHOCTH aToMma yIJiepoja. XUMHYEcKas CBS3b B
OpraHUYeCKUX COCAWHEHUSX. Tumbl THOpPUAM3ALMM aATOMHBIX opOuTaei
yraepoaa. MexaHu3Mbl 00pa30BaHusl KOBAJIEHTHOM CBsI3U (OOMEHHBIN U IOHOPHO-
aKIenTopHbIi). TuUMBl NEepeKphIBAaHUS AaTOMHBIX OpOuTaned, o©- U T-CBS3U.
OnunapHas, qBOWHAs W TpoiHas cBs3b. CIOCOOBI pa3phiBa CBA3€l B MOJICKYJIax
opranndeckux BemectB. [loHsTue o cBOOOAHOM pajukane, HykKiIeopuiae Hu
anexTpoduIe.

Teopust crTpoeHuss opraHmyeckux coeauHeHnii A.M. byrtiepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpE MOJEKYJ. 3HAUYEHUE TEOPUHU CTPOECHUS
OpraHMYecKuX CcoeAuHeHUuN. MoJekynspHble U  CTPYKTYpHbIEe (DOPMYIIBI.
CtpykTypHble (QOpMyJbl pPa3IUYHBIX BHUAOB: pa3BEPHYTass, COKpalléHHAs,
ckenetrHas. M3omepus. Buabl u3oMepuM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnextpoHHble YP(DHEKTH B MOJEKYIaX OPraHUYECKUX COCTUHEHUN (MHIYKTHUBHBIH
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHATHe O
dbynkimonanbHo rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKIatypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJBHBIX IPEACTABUTEIICH.

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

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpPEeBpaALICHUIA:
O3HAKOMJICHME ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB W MaTephallaMd Ha HX
OCHOBE, OIIBITBl 10 MPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYINIMBaHWE W TOPEHUE), KOHCTPYMPOBAHHUE MOJEJIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YrieBogopoasl.

Ankanbl. ['omonorudeckuii psij ankaHoB, obuas (opmylia, HOMEHKJIaTypa U
N30MeEpHsl. DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ aJIKaHOB, Sp3-
rudpuan3anus aTOMHBIX OpOuTalied yriepoja, o-cBsizb. DuU3NUECKUE CBOMCTBA
AJIKAHOB.



XWUMUYECKNE CBOWCTBA QJIKAHOB: pEAKIMU 3aMEIICHUSA, HW30MEpHU3alNH,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PEAKIUN PAIUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoae. CriocoObl MOTyUYeHUs] U TPUMEHEHHUE aJIKaHOB.

Huknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKJIOMPOINAH, LHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTeKCaH) HUKIoankaHOB. CrnocoObl MONyYeHUs: U
MPUMEHEHHE IIUKJIOATIKAHOB.

Ankensl. ["'omoniorudeckuil psj ankeHoB, o61mias ¢opmysia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYI aiKeHOB, Sp°-
rudpuan3anus aTOMHBIX opOuTasie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UuUC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIIMHM TPHUCOCJAMHEHUS, 3aMCIICHUS B O-TIOJIOKEHUE
Ipy JABOMHOM CBS3MW, MOJMMEpU3aluu U okucieHus. [IpaBmwio MapkoBHUKOBA.
KauecTBeHHbIE peakiny Ha JIBOWHYIO CBA3b. CIIOCOOBI MOJMYUYEHUSI U TPUMEHCHHE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (COnpspKEHHBIE, U30JIUPOBAHHBIC,
Kymynuposarnusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS M XMMHUYECKHX CBOMCTB
CONpsDKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilomumepuszamus
CONpsDKEHHBIX JueHOB. CIOCOOBI MOTyYeHUs U IPUMEHEHUE aTKaIUEHOB.

Anxunbl. ['oMonorudyeckuii psaj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DINEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKUHOB, SP-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aJKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  pEaklUu  NPUCOCAMHEHUS,  AUMEpU3AlUU U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA aIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIC peakiini Ha TPOMHYIO CBsA3b. CIIOCOOBI MOTYYSHUS
Y IPUMEHEHUE aJTKUHOB.

ApomaTuyeckue yrieBogopoAbl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHUsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOMCTBa OEH30J1a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEMICHUS B O€H30JIbHOM KOJIBIIE U
YIJIEBOJOPOJHOM paJHKale, peakuuu MNPUCOCANHEHUS, OKUCJIEHHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMPUMEPE AIKWIBHBIX pAJUKaIOB, KapOOKCHIHHOM,
TUAPOKCUIIBHOW, aMHHO- W HUTPOTPYIIBI, aTOMOB ranoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepusanus ctupona. CrocoObl MOTy4eHUS U
MPUMEHEHUE apOMaTUUYECKUX YTIIEBOJIOPOJIOB.

[Ipuponnsiii ra3. IlonytHeie HedTsiHBIE ra3bl. HedTh u €€ mpoucxoxacHue.
KameHnHnblit yronb v mpoiykTsl ero nepepadoTku. CrocoObl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMUYECKUM, KATAIUTHUYECKU), pUPOPMHUHT, TUPOJIU3.
[IponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B TPOMBIIIJICHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEeKTPOHHOE CTPOCHUE TaJIOrEHIIPOU3BOJHBIX YIJIEBOJIOPOIOB. Peakiuu
3aMeleHrs TajoreHa Ha THUAPOKCOTPYIIly, HUTPOTPYIIY, I[UAHOTPYIIILY,
amuHorpymnmy. JlelicTBMe Ha TaJoreHNpPOU3BOAHBIE BOJHOIO U CHUPTOBOTO
pacTBopa MIENoun. B3anMOIEeUCTBUE IUTajlOT€HAIKAHOB C MAarHME€M U LHMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COECIMHEHMUSX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX  YIJIEBOJOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpraHUYECKHUX BEIICCTB.

DOKCIEpUMEHTAJIbHBIE METOJIbl H3YUCHHS BEIIECTB M HX NPEeBpallCHUM:
u3ydeHrne (PU3NUeCKuX CBOMCTB YrIeBOJOPOJOB (PaCTBOPUMOCTH), KaueCTBEHHBIX
peakIuii  yriieBOJOPOJOB Pa3IMYHBIX KJIacCOB (oOeciiBeurBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajus, B3aUMOJCHCTBHE alleTHJICHA C
aMMHAYHBIM pacTBopoM okcuga cepebpa(l)), kadecTBeHHOE OOHApYyKEHUE
yriaepojia ¥ BOJOPOJIa B OPraHUYECKUX BEIISCTBAX, IMOJYYCHUE OTUJICHA W
U3Y4YEHHE €ro CBOWMCTB, O3HaKoMjieHHE C KoJulekuusiMu «HedTb» u «Yromby, C
oOpa3sllaMM TUIacTMacc, KaydyyKOB M PE3UHBI, MOJEIMPOBAHUE MOJEKYI
YII€BOJOPOIOB U FaJOT€HIIPOU3BOIHBIX YTIJIEBOIOPOIOB.

Kuciopoaconepsxkamue opranudecKue coeJHHEHHUS.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpOEHHUE MOJIEKYN (Ha TpUMeEpe
METaHoJa H JTaHojia). ['oMosoruueckuit psia, oOmas ¢opmyna, H30Mepus,
HOMEHKJIaTypa W kiaccuukanus. Dusnueckue CBONCTBA  MpeaeiabHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, JeruipaTalid, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OPraHMYECKMMHM M  HEOPraHMYECKUMHU  KHUCJIOTAMH.
KauecTtBeHHas peakuus Ha OJHOATOMHbBIE CIIUPTHL. JIEHCTBUE 3TAHOJIA U METAHOJIA
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

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

MHOroaTtoMHbl€ CHOUPTHI — ATUJIEHIVIMKOAb W riauuepuH. Dusnueckue u
XUMUYECKHE CBOWCTBA: PEAKIMU 3aMEIICHUS, B3aUMOJEHCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMHU, KAa4eCTBEHHAs peakius Ha MHOr0aTOMHBIE
cupthl. [lpencraBneHne o MeXaHHM3ME PEAKIUH HYKICO(DHIBHOTO 3aMEIICHHS.
HelictBue Ha opranu3sM 4enoBeka. CrnocoObl TMOMYyYEHUS] U TPUMEHEHHE
MHOT'0aTOMHBIX CITUPTOB.

®enon. CrTpoeHHE MOJEKYJbl, B3aUMHOE BIUSHUE TUJPOKCOTPYIIBI U
O0eH30pHOTO sifpa. Pusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. ToKCHYHOCTH (eHona.
CrniocoObl ostydyeHus u npuMeHnenue penona. GenondopmanbaeruaHas cMoa.

KapOoHumnbHble cOeAMHEHUS — AJIbACTUJIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUJILHON Tpynmbl. ['OMONOrHYecKue psjibl allbJIETU0B U KETOHOB, OO0IIas
dbopmyna, u3zomMepus U HOMEHKJIaTypa. DU3MUECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOWMCTBAa  albJIECTUJIOB W  KETOHOB:  PEaKIUH
npucoenrHeHusi. OKUCIEHNE alIbIETUI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepus u HoMeHKIaTypa. duznueckue CBOMCTBRA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHYECKHUE CBOMCTBA: KUCIOTHBIC CBOMCTBA,
peakiusi 3TepuduKaIuu, peakiud C y4acTHEM YTJIEBOJOPOJHOIO pajJuKaja.
OCOOEHHOCTH CBOWMCTB MYpPaBbUHOW KHCJIOTHL. [loHSTHE O NPOU3BOJHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHorooo6paszue KapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBuTenu BBICIIHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, NAJIbLMUTUHOBAS, OJIEMHOBAS, JUHO/EBAS,
JUHONeH08as KUCIOThl. CTIOCOOBI TIOJIyYeHHUS U MPUMEHEHNE KapOOHOBBIX KHUCIIOT.

Cnoxusie 3¢upnl. ['omonorudyeckuit psa, obmas QopMmyna, u3omMepus u
HOMEHKJaTypa. PU3MYECKHEe U XUMHUUYECKHE CBOMCTBA: THUAPOJIM3 B KUCIOW H
IEIIOYHOU CpEIE.

Kupsl. Ctpoenune, pu3znyeckue 1 XUMUUECKHE CBOMCTBA KUPOB: THAPOIU3 B
KHUCIION U menouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIINX OCTATKH
HETPEeICNIbHBIX JKUPHBIX KUCTOT. JKupbl B Ipupoe.

Mp11a KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEe ISHCTBHE.

O6mas xapakrepucTrka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TH-
U Tonmcaxapuibl). MoHOcaxapuasl: TJIIOK03a, (PpyKTOo3a, TajlakTo3a, puodo3a,
ne3okcupuodosa. dusznueckue CBOWCTBA M HaxoXaeHue B mpupope. dorocuHres.
XHUMUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIUU C YYACTHEM CHUPTOBBIX U aJIbJCTUIHOU
IPYII, CHUPTOBOC M MOJOYHOKHCIOE OpokeHume. [IpuMeHEHHE TIIOKO3bI, €&
3HAYCHUE B KU3HEACATEIBHOCTH OpraHusMa. Jlucaxapuapl: caxapo3a, MajbTo3a U
JakTo3a. BoccranaBnuBaronye U HEBOCCTAHABIMBAIOIIME Aucaxapubl. [ uaponn3
nucaxapusioB. Haxoxnenue B nmpupojie u npuMeHenue. [lomucaxapuabl: kpaxmadn,
IJIMKOTeH U 1esutojo3a. CTpoeHHe MaKpOMOJIEKYJ Kpaxmala, TJIMKOTeHa |
EeJUTI0JI03bl.  DU3MYECKHWE CBOMCTBA Kpaxmaiaa | IEJUII0JIO3bl. XUMHUYECKUE
CBOMCTBa Kpaxmaja: THAPOJIN3, KAYECTBEHHAs pPEaKus ¢ HOJAOM. XUMHUYECKHE
CBOMCTBA IIEJUIIONIO3BI: THIAPOIHN3, ToydeHue 3¢GUpoB IeItosio3sl. [loHsTue o0
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHHUSI BEIIECTB M WX MPEBpAICHUI:
PacTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPUEM,
OKHUCJICHUE ATWJIOBOI'O CIIUPTA B albJETH] HAa PACKAIEHHOU MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTA JAUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIeruibl (C THUIAPOKCUIOM
auammuHacepeOpa(l) u  ruapokcuaom  wmeau(ll)), peakums riIMIEpHHA €
ruapokcuoMm meau(ll), xumudeckue CBOWCTBA pPacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bl ¢ TuapokcuaoMm meau(ll), Bzaumoneiictrue
Kpaxmaja ¢ UOJOM, pelieHrne IKCIEPUMEHTAIbHBIX 3a7a4 1Mo TeMaM «CIUPTHI U
denoinby, «KapooHoBbie KUCTOTHI. Cll0XKHbBIE F3DUPBD».

A30Tcojep:Kanue OpraHudecKue coeIMHeHus.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anudpaTUuecKue W apOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHBIE.
Crpoenue moJekyin, obmas GopMmysa, u3oMepusi, HOMEHKIATypa U (U3UIECKUEC
cBolcTBa. XMMHUYECKOE CBOWMCTBA anr(aTUUECKUX aMHUHOB: OCHOBHBIC CBOMCTBA,
ATKAJIMPOBAHUE, B3aMMOJICHCTBUE TEPBUYHBIX aMHUHOB C a30THCTOM KHCIIOTOM.
Conu aKuIaMMOHUA.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJjieKyJie aHuinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudatuyeckux amuHOB. [lonmydenue aHunmHa u3
HUTPOOEH30I1A.

AmMuHokucnoTel. Homenknarypa u uzomepusi. OTenbHble NPEeICTABUTEIN O-
AMUHOKHUCJIOT: TJIMIUH, aJaHuH. Ousznueckue CBOHCTBA aMHHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYECKUX
COCIMHEHUN, peaklusl TMOJUKOHJEHCAlUU, O0pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUPOJIA3 NENTUIOB.

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

OKCIEpUMEHTAJIbHBIE METOAbl HU3YUYEHHUsI BEIIECTB M HUX MPEBPAILCHUI:
pacTBopeHHEe OENKOB B BOJE, JAeHATypalusi OEJIKOB IMPU HarpeBaHHUM, LIBETHHIE
peakiuu Ha O€lKH, pelIeHHEe OHKCIePUMEHTAJbHbIX 3aJa4 10 TeMaMm
«A3oTcoaepaiue OpraHWYEeCKUE  COCIUHEHUS» U «Pacno3HaBanue
OPraHUYECKUX COCTMHEHU .

BricokomoJiekyJIIpHbIE COeTMHEHUS.

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



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

[Tonumepubie Mmatepuanbl. I[lmactmacchl (MOJUATUIICH, MOJHUIPOIUIICH,
MOJIMBUHWIXJIOPU,  TIOJUCTUPOJ, TMOJUMETUIMETAKpWIaT, TMOJUKapOOHATHI,
noMATHICHTepeTanar). Y Trin3anus 1 nepepadboTka miacThka.

DnacToMephI: HaTypaJbHBIM KayuyK, CUHTETUYECKHUE KayuyKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

[Tonmumepsr CHIEHAIBHOTO Ha3HAYCHUS (Tedmon, KeBJap,
AIEKTPOTPOBOJIAIINE MTOTUMEPHI, OMOpasiaraeMbie MOJUMEPHI).

OKCIEPUMEHTAJIbHBIE METOIbl H3YUCHHS BEIIECTB M HX NPEeBpalllCHUN:
03HAKOMJICHHE C 00pa3laMy MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, pCIICHUE DSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue MomekynsapHod ¢GOpPMYINIbI OPraHUYECKOr0 COEJMHEHUS TI0
MacCOBBIM JOJIIM 3JEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXKICHUE
MOJIEKYJISIpHOW  (OpMYJIbl OPraHUYECKOro COeAuHEHUs 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHMs, MO KOJMYECTBY BemiecTBa (Macce, 00BbEMY) MPOIYKTOB
peakuud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHMYeCcKOr0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHUX CBOMCTB HIIM CIIOCOOOB
MOJIYYEHUS, ONPENEIICHHE [OJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKH
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYCHUHU OPraHUYECKOM XUMHUU B
10 kmacce OCYIIECTBISIETCS dYEpe3 HCIOJIb30BAaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHbIX TMOHSTUW, TaK M TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (DaKT, THIIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHUHTE3, Kiaccudukaius, HaOIIO/IEHWe, W3MEpEeHue,
AKCHEPUMEHT, MOJENb, MOJICIIUPOBAHHUE.

duznka: wMartepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BelllecTBa, (PU3UYECKUE BEJIUYMHBI, €IUHHIBI MU3MEPEHHs, CKOPOCTh, SHEprus,
Macca.

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



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

['eorpadus: noae3Hble NCKONIAeMbIe, TOIUIUBO.

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

11 KVIACC

OBIIAS U HEOPTAHNUYECKASA XUMUSA

TeopeTnyeckre OCHOBbI XUMHUM.

Atom. CocTaB aTOMHBIX Anep. XuUMUYeckul sneMmeHT. M3otonsl. CTpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB, KBAHTOBBIC UMCIIA. DHEPreTUUYECKUE YPOBHU U
noaypoBHU. ATOMHBIC opOouTanu. Kinaccudukarus XuMUIeCKUX JIEMEHTOB (S-, p-,
d-, f-amementsr). PacmpeneneHue 3IEKTPOHOB IO ATOMHBIM — OPOUTAIISM.
DONeKTpOHHbIE KOHPUTYpAIIMK aTOMOB 3JIEMEHTOB MEPBOr0O—UETBEPTOrO IMEPUOJIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(UTYpaIlMK HOHOB.
DIEKTPOOTPUIATEIBHOCTb.

[lepuognueckuii 3axkoH u [lepuoanyeckas cucreMa XMMHUYECKUX AJIEMEHTOB
JI.N. MenneneeBa. CBsizp nepuoandeckoro 3akoHa v Ileproandeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMH
OPOCTBIX W CIOXKHBIX BELIECTB MO TpyllnaM U IepuojaM. 3JHauYCHHE
nepuoanyeckoro 3akona [[.1. Menzaeneena.

XuMu4yeckass CBSI3b. BHABI XHMHYECKON CBSI3M: KOBaJCHTHAs, HWOHHAas,
MeTayuTMdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOM CBS3W: OOMCHHBIM H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JIMHA CBSI3U. [[0aspHOCTD, HANPABIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOW cBs3u. KparHele cBs3u. BopoponaHas CBs3b.
MexXMONeKyIIIpHbIE B3AUMOJCUCTBHS.

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

[IpencraBieHne 0 KOMIUIEKCHBIX coeMHEHUAX. CocTaB KOMIUJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBarenb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCTUHEHUH.
[ToHATHE 0 KOOPAMHALIMOHHOW XVMUMU.

BemectBa  MOJNEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOCHMS.  [HIIbI
KPUCTAJITUYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[TonaTue o nucnepcHbix cucremax. Mctunnsie pactBopsl. [IpencraBnenue o
KOJUIOUJIHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHUEHTPALUH PAcTBOPOB:
MAaccoBasl J0JIsl BEIIECTBA B PaCTBOpE, MOJISIpHAsA KOHUEHTpauus. HacellenHsie u
HEHACBHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpHcTamnoruaparsl.



Knaccuduxanus u HOMEHKIaTypa HEOPraHUYECKUX BelllecTB. TpuUBHANIbHBIC
HAa3BaHUS OTJECIbHBIX MPEICTABUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccudukanus XMMHUECKHX peakuil B HEOPraHWYECKON W OpraHuYeCcKou
XUMHM. 3aKOH COXPaHEHMSI MAacChl BEIIECTB; 3aKOH COXPAHEHMS U MPEBpAILCHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 23 (HEKThl XUMUYECKUX PEaKIU.
TepMoOXuMHYECKUE YPaBHEHUA.

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

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

OnekTponutnyeckas aucconuaius. CwibHbie W cla0ble AJICKTPOJIHTHIL.
Crenenp auccoumanuu. Cpena BOJHBIX PAaCTBOPOB: KHUCJIOTHAs, HEWTpalibHasi,
mienouHas. Bogopoaubiii mokasarens (PH) pactBopa. ['maponus coneit. Peaknuu
MOHHOTO OOMEHa.

OKuCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu.  CTeneHb  OKHUCICHMUS.
Okucnurenb M BOCCTaHOBHUTENb. IIpomecchl OKUCIEHHWS UM BOCCTAHOBIICHHS.
Baxxneiimue OKMCIUTENNM W BOCCTAHOBUTEIM. MeETON 3JEKTpOHHOro OarnaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pa3lioKEeHUEe TMepoKcHAa BOAOPOAAa B NPUCYTCTBUU KaTalu3aTopa, MOJENU
KPUCTATUYECKUX PEMIETOK, MPOBEAECHNE PEAKIINi HOHHOTO 0OMEHA, OTpPE/ICIICHHE
Cpeabl pacTBOPOB C IMOMOLIBIO WHIAMKATOPOB, M3YYEHUE BIUAHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTb XHUMHYECKOM peaKIUuu U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

Heopranuueckasi XuMus.

[Tonoxenne HemeraiuioB B llepuoguueckor cucteMe XUMHYECKUX
sanemenToB [[.. MenzeneeBa 1 0COOEHHOCTH CTPOCHHS UX aTOMOB. Du3nueckue
CBOMCTBa HEMETAJJIOB. AJUIOTPOIHUS HEMETAIIOB (HA MPUMEPE KUCIOPOJIa, CEpHI,
dbocdopa u yriaeposa).

Bonopon. ITlonyuenue, pusmyeckue M XMUMHUYECKHE CBOMCTBA: PEAKIUHM C
METAJUIAMA M  HEMETaUlaMH, BOCCTAHOBHUTEJIbHBIE CBOWCTBA. ['mapunasl.
TonnMBHBIE IIEMEHTHI.

lanmorensl. Haxoxnenne B mpupoje, CocoObl MOMydeHUs, (HU3UYECKUE |
XUMHWYECKHUE CBOMCTBA. ['asioreHoBOIOpOAbl. BajkHeHIne KUCIOpOIACOIepKaIIue
coeIMHEHUs rajgoreHoB. JlabopaTopHbie U MPOMBIILICHHBIE CIIOCOOBI MONTYUYEHUs
rajgoreHoB. [I[puMeHeHne TaloreHoB U UX COSINHEHUN.



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

Cepa. Haxoxaenue B HpUpOJE, CIOCOOBI MOMYy4YeHHUs, (PUIHUECKUE U
xumuueckue cBoictBa. CepoBogopon, cynbhunbl. Oxcun cepoi(1V), oxcun
ceprl(VI1). CepHucras u cepHas KUCIOTBI U UX coidu. OcCoOEHHOCTH CBOMCTB
cepHOU KUCIOTHI. [IpuMeHeHune cepol U €€ COEAUHEHNM.

Azor. Haxoxaenue B mpupoAe, CHOCOObl MONy4YeHHs, (U3HUECKUE U
XUMUYECKHe CBOMCTBA. AMMUaK, HUTpUAbL. OKCHUIIBI a30Ta. A30TUCTasi U a30THAsI
KHUCIIOTHI ¥ UX coyini. OCOOEHHOCTH CBOMCTB a30THOM KUCHOTHL. [I[puMeHeHue azota
U €ro COSIMHECHUMN. A30THBIC YI0OpEHMUSI.

®docdop. Haxoxaenue B mpupoje, crnocoObl TONydeHUs, (puznueckue u
xumuueckue cBorcTBa. Dochuasl u pochun. Oxcuabl docdopa, dochopHas
kucnora u e€ conu. Ilpumenenue Qocdopa u ero coenunenuit. dochopHbie
yI0OpeHUs.

Yrnepon, HaxoXJaeHWEe B OpUPOJE. AJUIOTPONHBIE  MOAUDUKAIWU.
dusznyeckue W XUMHUYECKHE CBOWCTBA TPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaoM. Okcup yraepoaa(ll), okcun yrimepoma(lV), yroiapHas kuciiora u e
cojii. AKTHBHPOBAHHBIN yroiib, ancopbOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. [IprMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIIIEPOJIOM, U €ro
COEeIMHEHUH.

Kpemnuii. Haxoxnenue B mpupoje, CIOCOOBI MONY4YeHUs, (PU3HYECKUE U
xumuyeckue cporictBa. Oxcun kpemHusA(lV), kpeMHHeBas KUCIOTAa, CUIIUKATHI.
[IpumeHnenue kpeMHUs U ero coenuHeHnil. CTeKIo, ero NoJy4eHue, BUIbl CTEKIIA.

[Tonoxenune MetaiuioB B Ilepuoanueckor cucTeMe XUMUYECKUX BJIEMEHTOB.
OcCoOEHHOCTH CTPOCHHUS DJJICKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme
¢usnueckre cBoicTBa MeTaioB. [IpuMeHeHHe MeTalioB B OBITY UM TEXHUKE.
CmiaBbl METAILIOB.

DNEKTPOXUMUYECKUA psifi  HampspkeHud MeTtawioB.  OOmue  crocoObl

MOJTy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MAPOMETAILTYPIus,
anekTpomeramuryprus. [lonstue o koppo3un meramwioB. CrmocoObl 3amuThl OT
KOppO3UH.

O6mrast xapakrtepuctuka meTtawioB |A-rpynmsr [lepuomnueckoit cUCTEMBI
XUMUYECKUX J3yeMeHTOB. Hatpuii u kanuii: mnonyyeHue, (QU3NYECKUE U
XUMHUYECKHE CBOMCTBA, IPUMEHEHUE MTPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka MeTtaiioB |lIA-rpynnel [lepuoandeckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB. Maruuili M Kaublui: moJiydyeHue, (QPU3NYecKue u
XUMHUYECKHE CBOWCTBA, IMPHUMEHEHUE MPOCThIX BEIIECTB W HUX COCAUHECHUMU.
XKeécTkoCTh BOABI U CLIOCOOBI €€ yCTpaHESHUSI.



AJIOMUHUN: TTOTydeHue, (U3UIecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IIPOCTOTO BEIECTBA M €ro coeAuHeHWil. AMQOTepHbIE CBOHCTBA OKCHAA H
TUAPOKCHIA ATIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6mast xapakTepucTuka MeTaioB moOouHblx mnonarpynn (b-rpymnm)
[Tepuoguueckoi CUCTEMBI XUMUYECKUX DJIEMEHTOB.

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

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

Du3NYECKUe U XMMUYECKHUE CBOMCTBA Ke€jie3a U ero coeauHeHul. OKCHUIbL,
ruapokcuanl u conn xeneza(ll) u xenesa(lll). [Tonyuenne u npuMeHeHue xenesa
U €ro CIUIaBOB.

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

[Muuk: momydyeHue, (PU3MYECKHE M XHMHYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIAa U TUPOKCH/IA IMHKA, TUIPOKCOKOMILIEKCHI IMHKA. [IprmeHenue
UHKa ¥ €r0 COEIUHEHHI.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALICHUI:
U3ydyeHre oO0pa3loB HEMETaIOB, ropeHue cepwl, Qocdopa, kene3a, MarHus B
KHUCIIOPOJIe, H3Yy4YEHUE KOJUIEKIMU «MeTamibl M CIUIaBbl», B3aUMOJECHCTBHE
HIEJIOYHBIX U LIETOYHO3EMENBbHBIX METAJUIOB C BOJOM (BO3MOXHO UCIIOJIb30BaHUE
BUJIEOMATEpPUAIOB), B3aUMOJICHCTBUE IIMHKA M KE€JI€3a C PACTBOpPAMHU KHUCIOT H
HIeJI0YeH, KAYECTBEHHBIE PEAKIIMM HA HEOPTaHMYECKUE aHUOHBI, KATHOH BOAOPOAA
U KAaTUOHBl METAJVIOB, B3aUMOJCHCTBUE THAPOKCHIOB AIIOMUHHUS W LUHKA C
pacTBOpaMu KHCJIOT M ILIEJIIOYEH, PEHICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMaM
«lanorensr», «Cepa u e€ coeguHeHUs», «A30T U QocPop M UX COCAUHECHUSY,
«MeTasuibl TJIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMun B o0ecrieueHn yCTOMYMBOTO pa3BUTHs yeiaoBedecTBa. [lonstue
O HAy4YHbIX METOJaxX NO3HAaHWS M METOAOJIOTMA HAy4YHOrO HCCIEAOBAHUS.
HayuHble npuHIMIIBI OpraHU3alui XMMHUYECKOT0 MPOU3BOACTBA. [[pombIiieHHbIE
crocoObl MOYYEHHUs BaXXHEUIIMX BELIECTB (Ha MpUMEpPe MPOU3BOJICTBA aMMHUAKa,
CEpPHOU KHCIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOIYYEHUS METAUIOB U
CIJIaBOB. XMMHUYECKOE 3arpsA3HEHUE OKPYKAIOWMIEH Cpeabl U €ro MOCHEACTBHUS.
Ponp xumuu B o0ecrneueHnn YHEPreTuueckoil 0€30MacHOCTH.

Xumus H© 310poBbe uenoBeka. JlekapcTtBeHHble cpenctBa. [IpaBuiia
WCMOJIb30BAHUS JICKAPCTBEHHBIX MTpenapaToB. Pojap XuMuu B pa3BUTUHU MEIULIMHBI.



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

Kocmernueckue u mapdromepusie cpenctsa. beitoBas xumus. [lpaBuia
0e30MacHOr0 MCIHOJB30BAHMS MpPENaparoB OBITOBOM XUMUU B TOBCEIHEBHOM
KU3HHU.

XUMHSI B CTPOUTEIHCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepHualibl (IIEMEHT,
OCeTOH).

XUMHUS B CEIIbCKOM X03siicTBe. OpraHnvecKrue U MUHEPaIbHbIE YI0OPECHHUS.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHualibl, KPacKu, CTEKJIO, KepaMHUKa.
Marepuansl aJis 3JeKTpoHUKU. HaHoTexHOMOTH Y.

PacuétHnle 3amaun.

Pacuértel: Macchl BemiecTBa WM 00bEMA ra30B MO W3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce WM 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIH OJIHO U3
BEIIIECTB MMEET MPUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) IMPOAYKTA
peakluy, €clii OJIHO M3 BEIIECTB JaHO B BHJE pPAacTBOpa C OMNpENeIEHHOM
MaccOBOM JoJied pacTBOPEHHOrO BELIECTBA, MAacCOBOW JOJIM U  MOJISPHOU
KOHIIEHTPAIIMK BEIlleCTBA B PACTBOPE, JIOJM BBIXOJAa MPOAYKTAa PEAKIUU OT
TEOPETUYECKU BO3ZMOKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust  MEXIpeAMETHBIX CBA3€H TNpU  U3YYEHUH oOOmEed
HeopraHudeckoil xumMuu B 11 Kilacce OCyIIECTBISETCS Yepe3 UCIOJIb30BaHUE Kak
oOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W MOHATUNA, IPUHATHIX B OTACIBHBIX
IpeMeTax eCTECTBEHHO-HAYYHOTO IIHKIIA.

OO01me ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, KiIacCUpUKaIs, NEPUOJUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICIIUPOBAHUE.

®usnka: Marepusi, MHUKPOMHUp, MaKpOMHUpP, aTOM, D3IJIEKTPOH, HPOTOH,
HEWUTPOH, UOH, U30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, SHEPT€TUUECKUN YPOBEHbD,
BEIIECTBO, TEN0, OOBEM, arperaTHoe COCTOSHHWE BEIIEeCTBA, HJIICATBHBIN Tas,
¢du3nyuecKre BEIMUNHBI, €IMHAIIBI N3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kneTka, opraHusM, 3KOcUcTeMa, Ouocdepa, MeTabonm3M, MaKpo-
YU MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTICBObI, HYKIENHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIE TTOPOJIBI, TOJIE3HBIC UCKOTAEMBbIE, TOTLIUBO,
PECYPCBIL.

TexHomorus: XMMHUUYECKass MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEIbHbIE
MaTepualbl, CeIbCKOXO035UCTBEHHOE MPOU3BOJCTBO, MUIIEBAS] MPOMBIIIIEHHOCTD,
dapmarieBTHUECKAS MPOMBIIIJIEHHOCTb, MIPOU3BO/ICTBO KOCMETHUYECKUX



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



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 110 XUMHWN
HA VTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATHI

B cOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJEICHBI CIEIYIONIME COCTABIISIOLIME: OCO3HAHUE
OoOy4YaromMMHUCS POCCUMCKOM TpaKJaHCKOM HJAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTA M CAMOOTPEEICHUIO; HATMYUE MOTUBALIUM K
0Oy4eHHIO; TOTOBHOCTH M CIOCOOHOCTH OOYyYaloLIMXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOITMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OITbITA TO3HABATEIBHOM M TMPAKTUYECKOW NEeATETbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aiui 00pa3oBaTeIbHON AeSTEIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS IpeaMeTa «XHMHUS» OTpaXKaroT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEeATEIHbHOCTH
oOydJarmuxcs B Mpoliecce peanu3aluu 00pa3oBaTeIbHOW NEATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

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

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M IMpaBWIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPU CO31aHHUU
y4eOHBIX MPOEKTOB, PEHICHUU yYeOHBIX U TMO3HABATEIBHBIX 3aJ1a4, BBHIMOJIHECHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U
apryMEHTBI JPYTUX IPHU aHAIU3€ Pa3IMUHbIX BUJOB YUEOHOU €S TEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHMS:

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

YBOKEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUECKOTO
MPUJIOKEHHUS] XUMHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pe3yJbTar
JUIMTENbHBIX ~ HAOMIOEHUHM, KPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



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

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIICHMBATh CUTYAIlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYACH HA MOPaIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIIEHHUBATh CBOE TMOBEJCHUE M TMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEICTBUM
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NOHMMAaHHUS IIEHHOCTEW 3740poBOro MW 0Oe3omacHOro oOpa3a IKU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (U3HUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MacCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

NOHUMAHMSI UEHHOCTH TMPaBUJI HWHIAWBUAYAJbHOIO M  KOJUIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (yrmoTpebdieHus
aJIKOT0JIsl, HAPKOTHUKOB, KYpEHUS );

5) Tpy10BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HMCCIE0BATEIbCKOM
NESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW  APYrHX BHJIAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3a]ad
COIMAIbHOM HANPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YUYEHHUIO MPOQECCuil pa3iuyHOTO poja, B TOM
YKUCJie HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUM M0 XUMHH;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3ysibTaTaM TPYJI0BOW JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HMHAMBUAYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccnn W peanu3aniil COOCTBEHHBIX >KHU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEW K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKHU 11eJ1eCO00pa3HOT0 OTHOIIEHUS K MPUPOJE KaK HCTOYHUKY
CYILIECTBOBAHMUS )KM3HU HA 3eMIIE;

MMOHMMAHMS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJjieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUSI HEOOXOIMMOCTH HCHOJIb30BAHUS JIOCTMIXKEHHM XUMHUM IS
pELICHUS BOIPOCOB PAIMOHAIIBHOTO MTPUPOAOTIOIB30BAHUS;

AKTUBHOI'O HENPUATUSA JEHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MIPUPOJIHON cpefie, YMEHUsI TPOTHO3UPOBATH HEOJArOMpPUSTHBIE IKOJOTHUYECKUE
MOCIEICTBUS NPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HaJIM4us Pa3BUTOrO KOJOTUYECKOTO MBIIIJIEHUS, SKOJIOTUYECKON KYIbTYpHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMHU B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLMAIIBHOU
NpaKkTUKEe, CHOCOOHOCTU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HAyKU U OOIIECTBEHHON MPAKTHKH,

NMOHUMAaHUs CHenuPUKH XUMHUM KaK HayKd, OCO3HaHUA e€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBiICHUs 00 OKPYKArOIEeM MHUPE KaK O €IMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MpoOIeM COXpaHEHUsI
IIPUPOJHOTO PABHOBECHUS;

yOeXXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUU IS  COBPEMEHHOM
UMBWIM3aLUMNA: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYpbl, B pEUICHUU TI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM M SKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI, 0OCCTICUCHHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTUYECKH KOM(POPTHOM KU3HU KaXIAOTO 4yieHa
00IIIeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTH METOJO0B
MO3HAHUS, WCIIOJI3YEeMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIh30BAThH
MOJIy9aeMble 3HAHUS JIJISl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HAayyHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HCIOJNB30BaTh XWUMHYECKUE 3HAHWS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUI0, UCCIIEA0BATEIIbCKON AEATEIIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XUMUU B
COOTBETCTBUH C KM3HEHHBIMU MOTPEOHOCTAMU;

HMHTEpeca K 0COOCHHOCTSIM TpyJa B pa3iIu4HbIX cepax mpodeccruoHaaIbHOU
NEATEBHOCTH.



METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yIbTaTbl OCBOEHUS NMPOrpPaMMbl 0 XMMHUM Ha YPOBHE
CpeaHero oo01ero 06pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE  JJIA bopMHpOBaHUS  MHUPOBO33PEHUSA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE TOHSTHS, OTpa)Karolle
LEJIOCTHOCTh HAyyHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPIUs, SIBICHUE,
npolecc, CUCTEMA, Hay4YHbIN (DAKT, TPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHeE);

YHUBEpCAJIbHbIE y4eOHbIe JEHCTBUS (MO3HaBaTENbHbIC, KOMMYHUKATUBHBIE,
PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G YHKIIMOHAJIbHOM
IPaMOTHOCTH U COI[MATIBHOM KOMITIETEHIIMH 00YyYaloInXCs;

CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHbIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS W YHUBEpCaJbHbIE yueOHBIE
JICHUCTBUS B MTO3HABATENILHON U COLIMANILHON MIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OTPAXAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4yeOHBIMU  TI03HABAaTEIbHBIMH, KOMMYHHKAaTUBHBIMH UM  PETyJIATUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

1) 6a30Bble JJOrHYecKHe JAeiCTBUS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalU3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

UCIIOJIB30BATh NPU OCBOEHUU 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIUICHHUS:
BBIJICJIATh XApaKTEpPHbIE NMPU3HAKU TMOHSITUN M YCTAHABJIMBATh UX B3aHMMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIOIIUE MMOHATUS JUIsl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBIICHUM;

BHIOMpATh OCHOBaHUS W KPUTEPUU JUISl KIACCU(UKAIMK BEIIECTB W
XUMHUYECKUX PEaKIU;

yCTaHABIMBATh MNPUYMHHO-CICICTBEHHBIE CBA3M MEXAY H3YyYaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE pACCYXKJEHHUS (MHAYKTUBHBIE, JI€NYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PACCMaTPUBAEMBIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOBI U 3aKIIOUCHHUS;

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



peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENbHBIX M MPAKTUUYECKUX 3ajad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIe0BaTEIbLCKUE IeHCTBUS:

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

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

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS U  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJI0/IaTh 32 XOJO0M
mpoiiecca, CaMOCTOSITEILHO IPOTHO3UPOBATh €ro pe3ysbTar, (PopMyJIUpPOBATH
0000ITIEHNS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHMS,
COCTaBJISITh 00OCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OMNBIT YYEHUUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATeIIbHOCTH, TMPOSIBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB TTO3HAHUSI.

3) paboTa ¢ nunopmaumeii:

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

dbopMynHpoBaTH 3aMpOChl U MPUMEHSITh PA3IMYHBIE METOJABI MPH MOUCKE U
orbope wuHbOpMaNMKH, HEOOXOMMMON [IJIsi BBINOJHEHHS YYeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

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

UCIIOJIb30BaTh HAYYHBIM S3BIK B KayeCcTBE CpeACTBA Mpu paboTe ¢
XAMHYECKOW WHPOpMANME: NPUMEHITh MeEXNpeaMeTHble ((hu3udeckue u
MaTeMaTUYEeCKre) 3HAKU ¥ CUMBOJIBI, (OpMYIIbI, aO0OpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJJIMYCCKUC CPCACTBA HAI'TIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHLIC yqeﬁﬂme )]CﬁCTBPISI:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJ1a€MOM TEMBI B X0J1€ HAJIOTa U/ WU
JUCKYCCHH, BBICKA3bIBATh UJEU, (OPMYIHPOBATH CBOU MPENIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C IIPE3CHTALMEN PE3YyJbTATOB MO3HABATEIBHOM HEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMM ITPU BBITIOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alu y4eOHOTO POEKTa, U (POPMYIUPOBATH BHIBOIBI
[0 pE3yJIbTaTaM IPOBEAEHHBIX HUCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUNA B
X0J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATh M OCYHIECTBISATH CBOIO IO3HABATEIBHYIO
NEeSTENbHOCTh, OMpenesss e€ Leau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh TMpeJlaraéMblii  aNrOpUTM JEHUCTBUN TIpH
BBIMIOJTHEHUM Y4EeOHBIX M MCCIENOBAaTEeIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3G (eKTUBHBIN crnoco0 HUX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUAX;

OCYLIECTBIISITh CAaMOKOHTPOJIb JIESITEIbHOCTH HAa OCHOBE camMoOaHalau3a u
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHU(PUUSCKUE
JUTsE y9eOHOTO TIpeiMeTa « XUMHUS» HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI TeHCTBHIMA
M0 OCBOCHHIO, MHTEPIIPETAIIUU W MPEOOPa30BAHUIO 3HAHWM, BHUIIBI JEATEILHOCTH
M0 TIONYYCHUIO HOBOTO 3HAHMS W MPUMEHEHWIO 3HAHWW B PA3NMMUYHBIX YUEOHBIX
CUTyalusiX, a TAKKE B PEAbHBIX )KU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C XUMHeil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaThl MPEACTaBIEHbI [0 T0JaM
W3YUYECHUS.

10 KJIIACC

[IpeameTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMUPOBAHHOCTh NPEACTABICHUIN: O MECTE M 3HAYCHUU OPraHUYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B OOECIEUEHUH YCTOMYMBOIO
Pa3BUTHUA YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTeTUUECKON U



MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU MEIAUIMHBI, CO3JaHUM HOBBIX MaTEpUaJIOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieueHun palMOHAIIBHOTO
MPUPOAOIIONB30BaHNsA, B (OPMUPOBAHMM MHUPOBO33PEHUS W OOLIEH KyIbTYpHI
YeJloBeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBbIO M IPUPOJIHOM CPEJIE;

BJQJICHHE  CHCTEMOM  XMMHYECKHUX  3HAHUH, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIIUE MOHATUSA — XUMHUYECKUH 3JIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
oboyouka atoma, S-, P-, d-aToMHBIC OpOWMTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alMs AaTOMHBIX OpOWTalel, HOH, MOJIEKYJa,
BaJICHTHOCTb, 3JEKTPOOTPUIATEIbHOCTD, CTENIEHb OKHUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJIIPHbINA 00BEM, YIIIEpOIHbIN CKelleT, PYHKIIMOHAIbHAS
rpynna, pajaukain, CTpyKTypHble (GopMmysbl  (pa3BEPHYTHIE, COKpAIEHHBIE,
CKEJICTHBIC), H30MEpUs CTPYKTypHass W MPOCTPaHCTBEHHas (reomeTpuueckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTHYECKUUA PN, TOMOJOTH, YTIEBOAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKAlIUe OpraHUYeCKUue COCAMHEHHs, MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIUWHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MeHnneneeBa, Teopusi CTPOCHHS OpPraHUYECKUX
BemecTB A. M. bByTiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
U TPEBPALICHUS DSHEPrUM TMPU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SIBIICHHI; NIPEACTaBICHUS
0 MEXaHHW3MaxX XHMHUYECKHX pPEaKlHi, TEPMOAUHAMHYECKUX KM KUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSHUM aTOMOB U T'PYIIl aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIA W Me30MepHBIN 3¢ dexTrl, opueHTaHThl | 1 Il pona);
(akTONOTrNYEeCKUEe CBENEHUS O CBOMCTBAaX, COCTaBe, MOJYYCHHH M O€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JESTENHbHOCTH  YeJIOBEeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOA, TIepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, HWCIOJIb30BaTh COOTBETCTBYIOIINE MOHITUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:

UCII0JI30BATh XUMUYECKYI0 CUMBOJMKY JIJIi COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) POPMYII OPTaHHIECKHIX
BELIECTB;

COCTaBJISITh YPABHEHUSI XMUMHYECKUX PEAKIIMM U PaCKpPbIBATh UX CYIIHOCTD:
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »JTUX peaklHi, peakuuii HOHHOro oOOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIuu
UX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI: YCTAHABIMBATh MPUHAJICKHOCTh HW3YyUYECHHBIX
OpraHWYeCKUX BEHIECTB MO HMX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTb WM Ha3BaHUsS IO CHUCTEMAaTHYECKOU
Homenknatype (IUPAC) u nmpuBoAuTH TpUBUAIBHBIE HA3BaHUS JJIsl OTIAEIBHBIX
MpeJCTAaBUTENICH OPraHMYEeCKUX BEIIECTB (ITHJICH, alleTHIICH, TOJIYOJ, TJIUIEPUH,
STUJICHTIIUKONb, (EHOJ, (QOpMaNIbJICTU/, alleTAIbJICTUl, AalleTOH, MYypaBbUHAs
KHUCJIOTa, YKCYCHAsl KUCJI0Ta, CTEApUHOBAs, OJICMHOBAs, TAJTbMUTUHOBAST KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHeE);

c(OpPMHPOBAHHOCTh YMCHHUS ONPEIACIATh BHJ XUMHUYECKOH CBS3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs W HOHHAs CBA3b, O- M T-CBA3b,
BOJOPOHAS CBSI3b);

c(OpPMHPOBAHHOCTh YMCHHUS TPUMEHSTH IIOJOXKEHUS TEOPHH CTPOCHUS
oprannueckux BemecTB A. M. bytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOWCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMHPOBAaHHOCTh ~ YMEHHUW  XapaKTEpU30BaTh  COCTaB, CTPOCHHE,
dusznueckre U XUMHUYECKHME CBOMCTBA TUIUYHBIX NPECTABUTENEH pPa3IMYHBIX
KJIACCOB OPTaHUYECKHUX BEIECTB: aJKaHOB, IIUKIOAIKAHOB, aJKEHOB, aJKaJHUEeHOB,
QIKUHOB, AapOMATHYECKUX YIJIEBOJAOPOJOB, CIUPTOB, aJbJCTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIIOT, MPOCTBIX U CIOKHBIX 3UPOB, )KUPOB, HUTPOCOSAUHEHUN U
aMUHOB, AMHHOKHCIIOT, O€NKOB, yrieBOAOB (MOHO-, IU- W TOJIUCAXAPHUIOB),
WUTIOCTPUPOBATh ~ TEHETHMYECKYI0  CBSA3b  MEXJIYy HUMU  YpaBHEHUAMH
COOTBETCTBYIOIIUX XWMUYECKHX PEAKIUNA C HCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHUS TMOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapakTep 3aBUCUMOCTH PEAKITMOHHON CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHUN OT
KPaTHOCTH M TUTIA KOBAJICHTHOM CBSA3M (G- U TM-CBS3M), B3AUMHOTO BIUSHUAS aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro MepepaboTKH W
MPAKTUYECKOE IPUMEHEHHE MMPOTYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh BJIAJCHHUS CHUCTEMON 3HAHWA O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHWS — HAOJIIONCHUH, N3MEPEHUN, MOJEINPOBAHUH, YKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHUS PUMEHSITh OCHOBHBIC orepanuu
MBICIIUTEIILHON JIEITEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALIMIO, BBISIBIICHUE MPUYUHHO-CIEICTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOMCTB BELIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMU JAPYTUX E€CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHUs CYIIHOCTH MAaTepUaIbHOTO €IMHCTBA MHDA,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS IO OPTraHMYECKON XUMHH sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

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

c(hopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAIM3UPOBATH U OIEHUBATH
C TIO3UIMH  DKOJOTHMYECKOHW  Oe30MacHOCTH  TOCJIEACTBUS  OBITOBOM M
IIPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIIOJb30BaTh MOJYUYEHHBIC 3HAHUS [JIS IPUHSITHS TPAMOTHBIX PEIICHUN
npo0JieM B CUTYallUAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENbHO TUIAHUPOBATH U IMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (IMOJIyYEHHE W M3YYEHUE CBOMCTB OPraHMYEeCKUX
BEILECTB, KAYECTBEHHbIC PEAKIMU YIJIIEBOAOPOAOB PpA3IUYHBIX KIACCOB H
KHUCIIOPOJICOAEPKAIINX OPraHMYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 1O PAaClO3HABAHUIO OPraHMYECKUX BEIECTB) C COOJIIOJICHUEM TMPaBUII
0e30macHOro OOpallleHHs ¢ BEIIECTBAMU M J1A0OPAaTOPHBIM O00OPYIOBAHHUEM,
dbopMynupoBaTh Ielib HCCIENOBAHUSA, TNPEICTABISATh B pa3audyHOl ¢dopme
pEe3yAbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATH U OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

coOmI0aTh MpaBUiia SKOJOTHUYECKH 1EeJIECO00Pa3HOTO MOBENCHUS B OBITY U
TPYAOBOM AEATEIIBHOCTU B LENSAX COXPAHEHHsSI CBOETO 30POBbs, OKPYXKAIOLIEH
MIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;

OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUS HA YKUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MHOHUMAas cMbIc nTokazaTtens [TIK;

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

c(hOpMHUPOBAHHOCTh YMEHUH: OCYIIECTBJIATH IICJICHAMPABICHHBIN TMOUCK
XUMUYECKOW MHGOPMALIUY B Pa3IMUHBIX UICTOUHHKAX (Hay4yHasi U yueOHO-Hay4YHas
auTepaTypa, cpeAcTBa MaccoBoi nHdopmanuu, UHTepHET U Ipyrue), KpUTUUECKU
aHAJM3UPOBATH XMMUUYECKYI0 UH(pOpMaIUIo, nepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTABJICHHOM y4eOHOM 3a1adeH.



11 KIIACC

[IpeamerHble pe3ynbTaThl OCBOEHUSI Kypca «OOmas v HeopraHuuyeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUI: O MAaTepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSX M ITI03HABAEMOCTHU SIBJIECHUN MNPUPOABI, O MECTE€ U 3HAYECHUU
XUMUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJU B OOECIEUEHUU YCTOMYHMBOIO
pa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUECKOM, SHEPreTUYECKOW W MUIIEBOMU
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEPHaIOB, HOBBIX
UCTOYHUKOB DHEPTHH, B OOECIEUEHUU PAllMOHAJIBLHOIO MPHUPOJIONOIL30BAHUS, B
dbopMuUpOBaHUM MUPOBO33pECHHUS U OOIIEW KyJIbTyphl YEJIOBEKa, a TaKKe
AKOJIOTUYECKH OOOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3J0POBBI0 U MPHUPOIHOMU

cpene;
BIAJICHUE  CHCTEMOM  XMMHUYECKMX  3HaHHMK, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATUS — XUMUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, JJIEKTPOHHAsE 0000YKa aToma, S-, P-, d-aToOMHbIE OpOUTAIH, OCHOBHOE H
BO30YXJAEHHOE COCTOSIHUS aToma, THOpuUaM3alds aTOMHBIX OpOuWTaneil, WoH,
MOJIEKYJIa, BaJIEHTHOCTb, AJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAsA),
KpUCTAJUIMYECKasi pPENIETKa, XUMHUYECKasi peaklusi, pacTBOP, JJIEKTPOIUTHI,
HERJICKTPOJIUTHI, DJICKTPOJIUTHYECKAs JUCCOLMAIMSI, CTENEeHb JUCCOIMAIINH,
BOJOPOJHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3 dEeKT
XUMUYECKONU peaKIiu, CKOPOCTh XMMHUUYECKON peakiuy, XUMUUYECKOE PaBHOBECHUE;
TEOPUU M 3aKOHBI (T€OpHUS AIEKTPOJUTHYECKON AUCCOUMAIUMU, TEPUOAUYECKUN
3akoH J[.11. MenaeneeBa, 3aKOH COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
MPEBPAILICHUS SHEPTUM MPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHWH, MHPOBO33PECHUECKUE 3HAHUWS, JIEKAIIME B OCHOBE IMOHUMAHUS
NPUYUHHOCTA W CHUCTEMHOCTH  XMMHUYECKHX  SABIICHUWA,  COBPEMEHHbBIE
NPEACTABJIEHUSI O CTPOCHHHM BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIDHOM U
HAJMOJICKYJIIPHOM  YPOBHSIX; TMPEACTABICHUA O MEXaHU3MaX XHUMHUYECKUX
peakiui, TEPMOJUHAMHUYECKHX H  KHUHETHYECKHX 3aKOHOMEPHOCTIX  UX
MNPOTEKAHUS, O XMMHUYECKOM PAaBHOBECHH, PACTBOpPAX U JTUCIEPCHBIX CUCTEMAX;
(aKTOJIOTHYECKHUE CBEJACHHUS O CBOMCTBAX, COCTABE, IOJYUYCHHH M OC30ITaCHOM
WCIIOIb30BAaHUN BKHECHUIINX HEOPTaHWYECCKHUX BEIISCTB B OBITY M NMPAKTHYCCKOMN
NEATCIBHOCTA  4YEJIOBEKa, OONMX  HAyYHBIX MOPUHLOMIAX  XUMHYECKOTO
MPOU3BOJICTBA;

c(hopMUPOBAHHOCTh, YMEHHUM: BBISBIATH XapaKTEPHBIC MPU3HAKU TMOHSITHM,
YCTaHABJIMBATh UX B3aMMOCBS3b, UCIOJIb30BATH COOTBETCTBYIOIIME MOHATHS MPH
ONHCAaHUU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPAILCHHUI;



c(hOpMUPOBAHHOCTh YMEHHSI UCIIOJI30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi
cocTtaBlieHUs (GOpMyJd BELIECTB M YpPaBHEHUHA XHMHUUYECKHX  PpEaKIHil,
cucremarnueckyto HomeHkatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIIEIBbHBIX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUS OMPEACIISITh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHUAX, BHUJI XUMUUYECKOW CBs3U (KOBaJICHTHas,
WOHHAs, METa/UInuecKas, BOJIOPOJIHAsI), THUMN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHSI OOBSCHSITH 3aBUCHUMOCTH CBOWCTB BEIIECTB OT
BUJla XUMHUYECKOM CBSI3M M THUINA KPUCTAUIMYECKOW peméTku, OOMEHHBIM Hu
JIOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3H;

chOpMUPOBAHHOCTh ~ YMEHUH:  KJIACCU(PUIIUPOBATH:  HEOPTraHUYECKHE
BEII[ECTBA M0 UX COCTABY, XUMHUUECKUE PEAKIUU TI0 PA3TUIHBIM ITPU3HAKAM (YUCTY
U COCTaBy pearupyroliux BeIIeCTB, TEIUIOBOMY 3(P(HEKTy peakiuu, U3MEHEHUIO
CTETIEHEeW OKHCIICHHS DJIEMEHTOB, OOpPaTUMOCTH, Y4YacTHIO Karajlu3aTtopa H
JPYTHUe); CaMOCTOSITEILHO BBIOMPATh OCHOBAHUS M KPUTEPHH JIJIsl KiIaccupukamuu
M3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEAKIIU;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOJUUYECKOTO 3aKoHa Jl.
N. MenpeneeBa u J€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOINIYIO, OOBSICHUTENBHYIO
U TIPOrHOCTUYECKYIO (DYHKITNY;

c(hOpMHUPOBAHHOCTh YMEHHMI: XapaKTEepH30BaTh AJIIEKTPOHHOE CTPOCHHUE
aTOMOB M HMOHOB XHMHUYECKHX 3JIEMEHTOB [E€PBOrO—4YETBEPTOrO IEPUOJOB
[Tepunonnueckoii CHUCTEMEI J.1. Menpeneena, HCTIONIB3YSI MOHSTUSA
«PHEPIreTUYECKHE YPOBHM», «IHEPreTUYEeCKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNN», «OCHOBHOE U BO30YKIEHHOE HHEPTreTUUYECKHUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHsSI CBOWCTB XMMHUYECKHX DJIEMEHTOB M UX
coequHeHMM 1o mnepuomaMm u rpynnaMm Ilepmommueckon cucremsr [l W
MenzeneeBa, BaJ€HTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUSA
UX 3JIEKTPOHHBIX 000JIOUEK;

chOpMHPOBAHHOCTh YMEHHW: XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMHYECKHE  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIACCOB,  IOJATBEPXKAATh
CYIIECTBOBAHHE T'€HETHYECKOW CBA3M MEXKJIYy HEOPraHWYECKHMMHU BELIECTBAMH C
IMOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh yYMEHUS PACKPBIBATh CYIIHOCTH: OKHCIWUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJIEKTPOHHOTO OanaHca
ATUX pEaKIui; peakluuii MOHHOro OOMEHa MyTEM COCTABICHUS MX TMOJHBIX U
COKpAIIEHHBIX  HWOHHBIX  YpPaBHEHWUW;  peaKkud  TUAPOIW3A;  PEaKUuui
KOMILIEKCOOOpa3oBaHus (Ha MpUMEpPe THIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUS );



c(hOpMUPOBAHHOCTh yMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUi C YU4E€TOM HMX SHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
M3MEHEHUSI CKOPOCTHM XHUMHYECKOW pEaKUUM B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTOpOB, a TaK)KE XapaKTep CMEIICHUS] XUMUYECKOT0 PAaBHOBECHS 10/ BIUSTHUEM
BHEIIHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEepPU30BaTh XUMUYECKUE pEaKIuH,
JeXalnue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHUsI CEPHOM KHUCIOThI, aMMHUaKa,
oOlllMe Hay4yHbIE MPUHIUNBl XUMUUYECKHUX TMPOU3BOJICTB; II€JI€CO00PA3HOCTh
NPUMEHEHHs] HEOPTaHUYECKUX BEIECTB B MPOMBIILICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOIIECHHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUW O METOJaX HayYHOTO
MO3HAHMS SIBJICHUN MPUPOJIbl — HAOMIOACHUE, HU3MEPEHHUE, MOCIUpPOBAHUE,
AKCTIEPUMEHT (peaibHbIN U MBICICHHBIN ), UCTIOIB3YEMbIX B €CTECTBEHHBIX HayKaXx,
YMEHUS PUMEHSTH 3TH 3HAHUSI TIPU SKCIIEPUMEHTAIbHOM UCCJIEOBAHUU BEIECTB
U g OOBSICHEHUS] XUMHUYECKUX SIBICHHM, HMEIONIMX MECTO B MPHUPOJIE,
MPaKTUYECKOU JIeATEILHOCTH YEJIOBEKA U B TIOBCETHEBHOM JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISABJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSAMHM U TIPEICTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00J1e€ 0OCO3HAHHOTO MOHUMAHUSI MaTEPUAIBHOTO €IMHCTBA MUPA;

c(OpPMHUPOBAHHOCTh YMEHHUSI TPOBOAMUTH PACUETHI: C HCIOJIH30BAHUEM
NOHSATUN «MaccoBas JOJIS BEIIECTBA B PACTBOPE» M «MOJISIpHAsT KOHUEHTPALUS;
MaccChl BEIIECTBA WM 00bEMA Ta3a MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB; TEIIOBOTO 3(dekTa
peaKiuyu; 3Ha4YCHHs] BOJOPOJHOrO IOKa3aTelid PacTBOPOB KUCIOT M WLIEIOYEH C
W3BECTHOM CTETEHBIO JHUCCOIMAILMU; Macchl (00BbEMa, KOJMYECTBA BEIIECTBA)
IPOJIYKTa pEaKluHu, €CIU OJIHO M3 MCXOAHBIX BEIIECTB JAAaHO B BUIE PAcTBOpaA C
ompeeIEHHOM MacCOBOM JIOJIEH pacTBOPEHHOTO BEIECTBA WIIM JIAaHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJla MNPOAYKTAa PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHI: CaMOCTOATENFHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI  JKCIEpUMEHT  (MPOBEICHHE  peakuuid  MOHHOTO  OOMEHa,
MOATBEPKACHUE KaY€CTBEHHOI'O COCTAaBa HEOPTaHMYECKUX BELIECTB, ONPEICIICHUE
Cpelbl PacTBOPOB BEIIECTB C IMOMOIIbI0 HWHAUKATOPOB, HW3YYEHUE BIHSHUSA
pa3iuyHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  peaklHuH, peuieHue
AKCHEPUMEHTAIBHBIX 3adad 1o TeMam «Mertamisy u  «Hemeramnel») c
coOJII0IcHUEM TpaBuil 0€30MaCHOr0 O0palieHus: ¢ BEUIECTBAMHU U Ja0OpPaTOPHBIM
obopynoBanueM, (QOpMyaupoBaTh Ie€Jb HCCIEIOBaHUS, MPEACTABIATH B
paznuuHoON (opMe pe3ynbTaThl HKCIEPUMEHTA, AHAIM3UPOBATHh M OICHUBATH MX
JIOCTOBEPHOCT;



c(hOpMUPOBAHHOCTh YMEHHMII: COOJIIOAAThH MTPAaBUJIA MOIB30BAHUS XUMHUECKOU
nocynod u jabopaTopHbiM 00OpyIOBaHUEM, OOpalleHusi C BEIECTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBIMOJHEHHUIO JA0OPATOPHBIX XUMHUUYECKUX
OMBITOB, YKOJIOTHYECKH II€JIECOO0PA3HOr0 IMOBEICHUS B OBITY W TPYAOBOM
JNEATENBHOCTU B ILIEJISIX COXPAHEHUS CBOETO 3J0POBbS, OKPYXKAIOIIEH NPUPOTHOU
Cpeabl W JOCTHXKEHUS €€ YCTOMYMBOrO Pa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCUYECKOTO JICUCTBUSI HA KUBBIE OPraHU3Mbl ONPEACIEHHBIX HEOPTraHUYECKUX
BEIIECTB, MOHUMas cMblici nmokaszarens [1JIK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUK B PA3IMUHBIX UCTOYHUKAX (Hay4dHas U yueOHO-Hay4dHas
auTepaTypa, cpeAcTBa MaccoBoi nHbopmanuu, UHTepHET U Ipyrue), KpUTUIECKU
aHAJM3UPOBATh XUMUUYECKYI0 MH(pOpMaIUIo, iepepadarpiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHH C TIOCTABJICHHON y4eOHOM 3aa4ei.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmorexa 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
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [JOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [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.edso0.ru/d69df650
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KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bubmuoreka [JOK
3.2 keToHbl. KapOoHoBBIEe KUCTOTHI. CII0KHBIE 21 https://m.edsoo.ru/d69df650
a¢upsl. XKups
bubmmoreka [{OK
33 YraeBOzE! | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHndeckue coeIMHeHUus
bubmmoreka [{OK
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12 https://m.edso0.ru/d69df650
Hroro mo pazgeny 12
Pa3znea S. BoicokomMoJiekyJIsipHbIe COeUHEHUS
5.1 BricokoMoIeKyIsIpHBIE COSTMHEHUSI 6 bubmorera [JOK
' YIAp A https://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atoma. [leproauyeckuii 3aK0H
P pHOA bubmmoreka [IOK
11 n [lepnoanueckas cucteMa XMMUYECKUX 9
https://m.edso0.ru/2dd57f24
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOrooOpasue bubnuoreka [IOK
1.2 11 1
BEIIECTB https://m.edso0.ru/2dd57f24
bu6moreka [IOK
13 XAMHHICCKHE PeaKLHH 19 1 3 https://m.edsoo.ru/2dd57f24
Hroro mo pazgeny 39
Pa3znen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
2.1 H 31 1 3
CMETAILIb! https://m.edso0.ru/2dd57f24
bu6mmoreka [JOK
2:2 Merazist 23 ! 2 https://m.edsoo.ru/2dd57f24
Utoro mno pazneny 54
Pa3pen 3. Xumus u ;KU3HL
31 Merto1bl TO3HAHUS B XUMUU. XUMUS U 9 bubnmuoreka [JOK
' KH3Hb https://m.edsoo.ru/2dd57f24
Wtoro mo pazneny 9
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoaudecTBO 4acoB
Ne Mara DJIeKTpOHHbIe LU (poBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[Ipeamer u 3HaueHue
OpraHUYeCKON XUMHUH,
1 npe CTaBJICHUE O 1 bubmotera [JOK
pel https://m.eds00.ru/3686e65
MHOT000pa3uu OPraHnYecKuX
COoeqUHEHNN
DNEeKTPOHHOE CTPOEHUE aToMa
Jiepoaa (OCHOBHOE U
2 1}31236p él({Hoe COCTOSTHHSI) 1 Bubnmorexa [JOK
YA ) https://m.edsoo.ru/Oce6fd4c
BanenTHBIC BO3MOXKHOCTH
aToma yriepojia
XuMuueckas CBSI3b B
OPraHUYECKUX COCTMHCHHUSIX.
3 MexaHn3Mbl 00pa3oBaHUs 1 bubmorera [JOK
. p https://m.edso0.ru/8d39f5c8
KOBAJIEHTHOM CBSI3H, CITOCOOBI
pasphiBa cBs3eH
Teopus crpoeHuUs
4 OpraHMYECKUX COSTUHEHNN A 1 bubmorera [JOK
p a ’ https://m.edsoo.ru/9e595ch8
M. byrneposa
Buner usomepun: CTpykTypHas,
5 IIPOCTPaHCTBEHHAS. 1 bubnuoreka [IOK
OneKTpoHHBIE Y3PPEKTHI B https://m.edso0.ru/b0e61661
MOJIEKYJIaX OPTraHHYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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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 CucreMaru3anus 1 0000IIeHNE bubmmoreka [{OK
3HAHUU 110 TEME https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTHYECKHM psL,
obmas gopmymna,

9 HOMEHKJIaTypa U U30MEPHS, bubnuoreka [IOK
AJIEKTPOHHOE U https://m.edso0.ru/25a14636
MMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

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

11 npupoie. CriocoObl OJTydeHUs bubmorexa HOK

https://m.edso00.ru/259b0a5b
Y PUMEHEHHE aJIKAaHOB
[uknoankansl: o0mas
¢dbopmMyna, HOMEHKIIATypa U

12 HU30MepHsi, 0COOCHHOCTH bubmuoreka [JOK
CTPOCHHUS U XUMUYECKUX https://m.eds00.ru/1567300d2
CBOWCTB, CITIOCOOBI MOJIy4EHUS U
MIPUMEHECHHE

13 Peurenne pacu€THbIx 3a7a4 Ha bubmorexa [IOK

https://m.edsoo.ru/bf84d8eb
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OIIPENETICHUE MOJIEKYIISIPHOU
(hopMyITBI OPraHUIECKOTO
BEII[ECTBA TI0 MACCOBBIM JI0JISIM
aTOMOB JIEMEHTOB, BXOISIINX
B ero cocraB. CucremaTu3arms
1 00001eHNe 3HAHW 110 TEME

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

bubmmoreka [{OK

14
MPOCTPAHCTBEHHOE CTPOEHHUE https://m.edsoo.ru/273b0ale
MoJiekya. CTpyKTypHas ¥ 1[uC-
TpaHC-U30MEPHS ATTKEHOB
dOu3nyecKre U XUMUISCKUE
15 cBolicTBa ankeHoB. [IpaBuio bubmorexa [IOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBA
16 CriocoObl oTy4eHHS U bubnuoreka [IOK
MPUMEHEHHE AJIKEHOB https://m.eds00.ru/665dc058
[Ipaktuueckas padota Ne 1 o
17 teme "TloydeHue sTuaeHa u bubmorera [JOK
i . https://m.edso0.ru/0941eed8
M3y4YEHHUE €ro CBOWCTB
Pemenune pacu€tHbix 3a1a4 Ha
18 oTpeJieNieHue MOJIEKYIIPHOU bubmuoreka [JOK
(hopMyITbl OPraHuYECcKOTO https://m.edsoo.ru/e9ea9921
BCIIICCTBA
AJKaJIueHbl: CONPsHKEHHBIE,
M30JIMPOBaHHBIE,
bu6mmoreka [JOK
19 KyMYJIMPOBaHHBIE.

OCo0GeHHOCTH AIIEKTPOHHOTO
CTPOCHHS

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

bubmuoreka [JOK

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

21 CriocoOsI MMoJTydeHust U bubnmoreka [JOK
MPUMEHEHHE AJIKAAUEHOB https://m.edsoo.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKHM PSJ,
oOmras dhopmyia,

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

https://m.edsoo.ru/68b6cc4c
MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYII, (pU3nYeCcKrue CBOMCTBA

23 XUMHUYECKHE CBONCTBA aJTKUHOB bubmorexa TOK

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

24 KauectBeHHbIe 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 3agayu: pacu€rsl 1o

26 YPaBHEHUIO XUMUYECKON Bubmmorexa [JOK

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

97 Cucremaruzanus 1 00o01eHne
3HAHUI 10 TeMe
ApeHbl: TOMOJIOTUYECKUH psl,
obmras ¢popmyina,

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

29 XUMHYECKHE CBOMCTBA apEHOB: bubnuoreka [JOK

pCaKknuu 3aMCIICHUA

https://m.edsoo.ru/a44alae4
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30

XHUMHUYECKUE CBOMCTBA apPEHOB:
peakuuy NpUCcOEIUHEHNS,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

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

31

OCOOEHHOCTH XUMHYECKUX
CBOMCTB CTHUpPOJIA

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

32

Pemenue pacu€rHbIx 3a1a4 Ha
OIIpENIETICHUE MOJIEKYIISIPHOM
(hopMyIIBI OPraHUIECKOTO
BEIIECTBA

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

33

CriocoOsl nostydeHus u
MpUMEHEHHE apEeHOB

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

34

FeHeTI/I‘-IeCKaH CBA3b Me)K}Iy
pa3.]'H/I‘-IHBIMI/I KJ1accaMHu
YTJICBOI0POJIOB

35

Pacué€tsl mo ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUH.
CucreMmaruzanus 1 00o01eHne
3HAHHH 10 TeME

36

[Tpupoaueiii ra3. [lonyTHbie
He(TsHBIC Ta3bl

37

KameHnHbli1 yroJib v poIyKThI
ero nepepaboTK1

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

38

Hedtp 1 ciocoOmr e
nepepadotku. [Ipumenenne
MPOIYKTOB NepepaboTKH HePTH

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

39

I'eHeTHUEeCKas CBSI3b MEXKITY
pa3IMYHBIMU KJIACCAMHU
YTIJIEBOJIOPOIOB
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lanorenonponsBoHbIE
YIJI€BOIOPOOB: AIEKTPOHHOE

bubmuoreka [JOK

40
CTPOEHHUE; PEAKIUH 3aMEILICHUS https://m.edso0.ru/82b4d759
rajoresa
JeicTBue menoyueit Ha
TaJIOT CHITPOU3BOTHBIC.
41 BzanmoneiicTeue
IATAJIOT€HAIKAHOB C MarHUEM U
IIUHKOM
Cucrtemaruzanusa 1 0000IIeHne
42 3HAHHUM TI0 pa3en bubmorexa [TOK
" pasa \ Y https://m.edso0.ru/20e89f22
YraeBo1opoibl
43 KounTponbHas paborta o teme bubnuoreka [IOK
"Yraesomopoas" https://m.edso0.ru/95c9e298
[IpenenbHBIC 0JTHOATOMHBIC
CIUPTHI: TOMOJIOTUYCCKHH PsJI,
obmias popMysa, CTpoeHUE
44 MOJIEK (E[) II/)IBOYMC I/I}Ip bubmorexa [JOK
Y pH, https://m.edsoo.ru/df04c5cd
HOMCHKJIATYypa,
knaccudukanuys, usnyeckue
CBOIiCTBa
XHUMHUYECKHE CBOMCTBA
45 MPeaEIbHBIX 0JHOATOMHBIX bubmorexa [JOK
e A https://m.edsoo.ru/26ee34fe
CIIUPTOB
Crnioco0bl mostyueHust u
46 NPUMEHEHHE OJJHOATOMHBIX bubmorexa LHOK
p https://m.eds00.ru/484100000000000
CIIUPTOB
47 IIpocTsie 3¢upsr: bubnuoreka [IOK

HOMCHKIJIaTypa U U30MEpUs,

https://m.edsoo.ru/c2c788b2
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0COOCHHOCTH (PU3NICCKUX U
XUMHYECKUX CBOUCTB

MHOroaTroMHbIE CIIUPTHI:
STUJICHIJIMKOJIb 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
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
50 (u3HUecKre CBOMCTBA bubmorexa IOK
’ https://m.eds00.ru/2ce726f8
ToxcuuHOCTH peHOIa
. bubmuotexa [JOK
51 X ecKue cBoiicTBa (peHona
MMHHCCKHE CBOHCTBA 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 skcnepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teme "CnupTel U https://m.edsoo.ru/fd0ced09
dhenonsr"

54 CucremaTu3anus 1 00001IeHne bubnuoreka [JOK
3HAHUM MO TeMe https://m.eds00.ru/1810ch9b
ANbJIEruibl U KETOHBI:

AJIEKTPOHHOE CTPOEHUE
55 KapOOHWJILHOU TPYIIIBL; bubnuoreka [IOK

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

https://m.edsoo.ru/b139beaa
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AHBI[CFI/I[[BI 1 KCTOHBI:

56 ¢u3nvecKkrue CBOMCTBA; peaKIuu bubmiorexa LIOK
» PeaKil https://m.edsoo.ru/c887425c¢
MIPUCOCTUHCHIS
Peaknuu okucienus u
57 Ka4eCTBEHHBIE PEAKIIUU bubmorera [TOK
peaidt https://m.edsoo.ru/a393baa9
aJbIETUIOB U KETOHOB
58 Crioco0OblI moTy4eHust bubnuoreka [JOK
albIETUIOB U KETOHOB https://m.edso0.ru/520d1c51
OIHOOCHOBHBIE TIPEICTbHBIC
59 KapOOHOBBIE KHCIIOTHI, bubnuoreka [IOK
0COOEHHOCTH CTPOCHHUS 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 bubmorexa HOK
e a https://m.edsoo.ru/40e6e0e9
KapOOHOBBIX KHCIIOT
OCOOEHHOCTH CBOMCTB
62 MYpPaBbUHON KUCJIOTHI. bubnuoreka [JOK
MHoroo6pa3ue kKapOOHOBBIX https://m.edsoo.ru/bb31be71
KUCJIOT
OCOOEHHOCTH CBOMCTB:
HeTIPEeACIIbHBIX U
apoMaTH4ecKnX KapOOHOBBIX,
bu6mmoreka [JOK
63 TMKapOOHOBBIX,

FI/I,[[pOKCI/IKap6OHOBHX KHUCJIOT.

Hpe,[[CTaBI/ITCJ'H/I BBICIIHUX
Kap60HOBLIX KHUCJIOT

https://m.edso0.ru/83a08773
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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
CnosxHble 3(upbl:
TOMOJIOTUYECKUM psJl, oOras bubnuoreka [JOK

66
dhopmyna, nzoMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 dOu3nvecKrue U XUMUYECKHE bu6moreka [IOK
cBoOMcTBa 3(pUpoB https://m.edso0.ru/ad6b94b2
Pemenue pacu€THbIx 3a1ay: 1o
YPaBHEHUIO XUMHUYECKOM

68 peakiuu, Ha OTNpeeIICHNUE
MOJIEKYJIIPHON (POPMYJIBI
OpPraHHYECcKOro BElIecTBa
[TpakTuueckas padota Ne 3.

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

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

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

72 Mpbuia Kak COJIM BBICILIUX Bubmmorexa LIOK

https://m.edso00.ru/3c566565
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KapOOHOBBIX KUCIIOT, HX
Morouiee aercreue. Ilonstue o
CUHTCTHUYECKUX MOIOIINX
cpencrBax (CMC)

T'eneTnueckas cBsI3b
YTJIEBOJAOPOJIOB U

bubmmoreka [{OK

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

74 Pacuérel no ypaBHEHUAM
XUMHUYECKUX PEaKINi
CucreMmaruzamus 1 00o01eHne bu6moreka [IOK

75 .
3HAHUH 110 TEME https://m.edsoo.ru/f8eaf2eb
OO01as XxapakTepucTuKa

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

Momnocaxapuasl: (pu3myeckie
77 CBOMCTBA If Hjxof €HHE B bubmorexa LHOK
A https://m.edsoo.ru/b4bdda2d
MIpUpoJIe
[IpuMeHeHue riIroKo36bI, €8
78 SHAMCHIC B bu6mmoreka [JOK
https://m.edsoo.ru/5e61122d
KU3HEACITSIIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxaposa,

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

80 [Tonucaxapuapl: cTpoeHne 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 3aa4 Ha
82 OIpEENICHUE JJOJIM BbIX0O/1a bubnuotexa [JOK
MPOJIYKTa PEAKIIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOIKHOTO
83 Cucremaru3zanus u 00001IeHIE bubnuoreka [JOK
3HaHUM MO paszieny https://m.eds00.ru/08d4364c
KonTponbnas paborta o teme
84 "Kucnopozacoaepxkamime bubmmorera LOK
poAcoAcpaall " https://m.eds00.ru/42c6678e
OpraHWYECKUE COCTUHEHHS
AMUHBL: KITaccuuKanus,
CTPOCHHE MOJIEKYJI, 00IIIast
85 dhopmyna, nzomepus Bubmmorexa [IOK
pMYTI, Py, https://m.edsoo.ru/efa7e6ca
HOMEHKJIaTypa U (PU3UUECKHE
CBOICTBa
86 XUMHYECKHE CBOMCTBA bubmuoreka [JOK
anupaTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWINMH: CTpOCHUE aHWINHA,
87 0COOCHHOCTH XMMHUYECKUX bubmorexa HOK
. https://m.edsoo0.ru/39cd21f1
CBOMCTB aHUJIMHA
CriocoOsl mostyueHust u
88 pUMEHEeHHE alTn(paTHYECKIX Bubmmorexa LIOK
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

XUMHYECKHE CBOUCTBA
AMUHOKHCJIIOT, UX

90 OHOJIOTHYECKOE 3HAUYCHHE bubmorexa HOK
https://m.edsoo.ru/77df705a
amuHokuciior. CuHTE3 U
TUPOJIN3 TIENITUIOB
o1 benku xak npupoaHbIe bubnuorexa [JOK
TOJIMMEPBI; CTPYKTYPHI OEITKOB https://m.edso0.ru/429e9899
bu6moreka [IOK
92 XUMHUUeCKHe CBOIiCTBA OEIKOB
https://m.edso0.ru/6237306d
A3oTcoaepxalime
TETEPOIUKITHIECKIE
93 coenuHenusa. HyknenHoBble bubmorexa HOK
g P YR https://m.edsoo.ru/521d1431
KHCJIOTBI: COCTaB, CTPOCHHE U
OunosiornyecKasi pojb
[TpakTuueckas padota Ne 4.
Pemenne sxcniepuMeHTATBHBIX
94 3a7a4 1o TeMe bubmorera [JOK
" ! https://m.edsoo.ru/8e3c02d1
A3oTcoaepKalne
OpPraHM4ecKue coeAMHEHU"
[IpakTuueckas pabora Ne 5.
95 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3aga4 no teMe "Pacro3HaBanue https://m.edsoo.ru/bde3fdf6
OpPraHUYECKUX COETMHEHHI"
KonTponsHas pabota o Teme
96 "AzoTcoaepKaime bubmotera [JOK
ACPAAIl " https://m.edsoo.ru/ce561bc7
OpraHUYEeCKUE COCIMHEHUS
97 OCHOBHBIC IOHATUS XUMUH bu6mmoreka [JOK
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BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUN U METOBI UX
CHUHTE3a —IIOJIMMEpU3alus 1

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

MTOJIMKOHACHCAITUS

98 IInacTmacchl. YTunuzanus u 1 bu6mmoreka [{OK
nepepadoTKa IIacTUKa https://m.edsoo.ru/82242e0f
DnacToMepsl: HaTypaJlbHbII

99 CUHTCTHYECKUE Ka u 1 bubmorera [JOK

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

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

Pemenune skcnepuMeHTaIbHbBIX bubnuoreka [IOK

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

O06o01eHre 1 cucTeMaTru3amus
M3YyYEHHOTO MaTepuaa 1o Teme bubnnoreka [JOK

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

OBUIEE 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. M30Tombl https://m.edsoo.ru/59c112ee
9 CrpoeHue 3JIeKTPOHHBIX 000JI049eK 1 bubnnorexa [JOK
aTOMOB, KBAaHTOBEIC UHCJIA 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 1O 1 bubnuoreka [IOK
ATOMHBIM OpPOUTAISIM https://m.edsoo.ru/f5f750fe
DneKTpOoHHbIE KOH(UTYpallui aTOMOB
5 3J'IeMeII;TOB B OCHoiION}I]IE/I 1 bubamorera LOK
5 https://m.edso0.ru/8149e846
BO30YKIEHHOM COCTOSIHUU
DIeKTPOHHBIC KOH(PUTYpAITUX HOHOB. bubnuoreka [JOK
6 1
DIIEKTPOOTPUIIATEILHOCTD https://m.edsoo.ru/a0764b24
[Tepuonnueckuii 3aKOH U
[leproauueckasi cucteMa XUMHUYECKUX
7 snementoB JI. 1. Menpaeneena, cBs3b C 1 Eubmiorexa TOK
N M ’ https://m.eds00.ru/16957c01
COBPEMEHHOU Teopuei CTpOCHHUS
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHYECKUX DJIEMEHTOB U 00pa3yeMbIX 1 bubnunoreka [JOK

VMU IIPOCTBIX U CJIOXKHBIX BEIIECTB 110
rpymmnam u rnepuojam

https://m.edsoo.ru/f8468927
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CucreMarusanuys u 0000LIeHUE 3HAHUN

bubmuoreka [JOK

o 10 TEME https://m.edsoo.ru/8fad2942
Buibl xumuueckoi cBsi3u. MexaHnu3Mbl

10 00pa30BaHUs KOBAJICHTHOU CBSI3H. bubnuorexa [JOK
Boaoponnas cBsi3b. https://m.edso0.ru/5a8072af
MexMOoIeKyIsIpHbIE B3aUMOICHCTBUS
BaneHTHOCTh U BaJIeHTHBIE

11 BO3MOYKHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
3JEKTPOHHOM CTPYKTYPBI MOJIEKYI C UX https://m.edsoo.ru/3d2ca093
TEOMETPUUECKUM CTPOSCHUEM

12 [IpencraBneHuss 0 KOMIUIEKCHBIX bubnuoreka [IOK
COEIMHEHUSIX: COCTaB M HOMEHKJIaTypa https://m.edso0.ru/8c66b12a
BemectBa MoJieKynsipHOTO 1

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

14 [IpencraBneHue o KOJUIOMIHBIX bubmmorexa [TOK

https://m.edsoo.ru/da2c70e4

pacTBopax
HctrHHBIE paCTBOPBI: HACBIILIEHHBIE U

15 HEHACBHIIIEHHbIE, PACTBOPUMOCTb. bubmmorexa [JOK

https://m.edsoo.ru/e9ccdd8d

Kpucrannorugpatst

16 CriocoObI BeIpaKeHUSI KOHIIEHTPAIIUU bubnnoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemrenue 3aau ¢ ucnoyib30BaHUEM

17 MOHATHH "MaccoBas A0 bu6mmoreka [JOK

pacTBOpEHHOrO BelecTBa", "MospHas
KOHLIEHTpauus"

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

19 Cucremaru3zanus 1 0000IIeHUE 3HAHUMA bubnuorexa [JOK
10 TEME https://m.edsoo.ru/8d2c6a3a
KonTtposnsHast paboTa mo Temam
"Crpoenue atoma. [leproauueckuii

20 3akoH u [lepuoanueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemeHToB /. 1. https://m.edsoo.ru/70a60aa4
MenneneeBa", "CtpoeHue BenecTna.
Mnuoroo0Opasue Bemiect"
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
TennoBsie 3 HEKTHI XUMUYECKUX

22 peaknuii. TepMoXuMUIecKue bubmorexa HOK

https://m.edsoo.ru/d1db86da

ypaBHEHUS
Boruncnenus no ypaBHEHUSIM

23 XUMHUYECKUX PEAKIUN 1 Eubmaorexa HOK

https://m.edso0.ru/87b13954

TEPMOXHUMHYECKUM yPaBHEHUSIM
CKopoCTh XMMUYECKOH peaKiuu, eé

24 3aBUCHMOCTB OT Pa3JIMYHBIX (DAKTOPOB.
Karanu3 u xatanuzatopsl

25 I'oMoreHHbIe U TeTepOreHHbIE PEaKIIuu

26 IIpaktuyeckas padora Ne 1 o reme bubnuoreka [IOK

"BausiHue pa3nuyHbIX (aKTOpPOB Ha

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

OO6patumbie 1 HEOOpPATUMBIEC PEAKIINH.

bubmuoreka [JOK

27
XHWMHUYECKOE PaBHOBECUE https://m.edso0.ru/30952f9b
[IpakTtuyeckas padora Ne 2 o reme
28 "Bnusiare pa3nuvHbIX (aKTOPOB HA brmmorexa [HOK
P P " https://m.edsoo.ru/3bf34e17
MTOJIOKCHUE XHMHYECKOTO PABHOBECHS
DIEKTPOIIUTHYUECKAS JUCCOLIHALIHSL.
29 CI/IJ‘IBHII))IC U ciia0ble ageKT (I)IJ'II/I;II)I bubmmorexa [TOK
p ' https://m.eds00.ru/5f766bdf
Crenelp qucConuanum
HNonnoe nponssenenmne Boasl. Cpega
30 BOJIHBIX :CTBO (2)113 Bono 210 Hbfﬁ " bubmmorexa [OK
g p POB. BOJOPOA https://m.edso00.ru/3966ca89
nokasarens (pH) pactBopa
I'maponus coneit. Peakiuu,
31 MPOTEKAIOIINE B PACTBOPAX bubmorexa [OK
p B p p https://m.edso0.ru/09d5a9bd
AIEKTPOJIUTOB
[IpakTruueckast pabota Ne 3 o Teme
32 "XHUMHYECKHE PEAKIIUHA B PACTBOPAX bubmmorexa [OK
P B P P https://m.edsoo.ru/2e3daeb0
AJIEKTPOJIUTOB
OKHUCIUTEIBHO-BOCCTAHOBUTEIIHHEIE
33 eakuy. Baxnenime oKuciInTeaIn u bubmorexa [IOK
PCAKIUH. https://m.eds00.ru/56226060
BOCCTaHOBUTEIIN
34 MeTo1 3IeKTPOHHOTO (JEKTOHHO- bubnnoreka [JOK
HOHHOTO) OaylaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB bubnunoreka [JOK
BEIIECTB https://m.eds00.ru/93fh97d2
36 Pemrenue 3amgau pa3aun4HbIX THIIOB bubmorexa [IOK
atp https://m.edsoo0.ru/5a859d16
37 Pemrenue 3agau pa3nuyHbIX TUIOB bu6mmoreka [JOK
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https://m.edsoo.ru/5afa265d

Cucremaru3anus U 0000IICHUE 3HAHUMA bubmuoreka [JOK

38 n n
1o teMme " XUMHUYECKUEe Peakiuu https://m.edso0.ru/c161eb85
KonTtposnsHas paboTa o teme bubmmoreka [IOK

39 n n

XUMHUYECKUE PEAKIUU https://m.edsoo.ru/a8a0a930
ITonoxeHre HEMETAJJIOB B
[Teprouveckoii CUCTEME XUMUYIECKHX
40 anemenToB JI. 1. MenaeneeBa u bubmorera [JOK
T https://m.edsoo.ru/8ca2dcad
0COOEHHOCTH CTPOEHHUS UX aTOMOB.
du3ndeckne CBOMCTBA HEMETAIIJIOB
AJTOTpOTIUS HEMETALIOB (Ha IpUMepe
41 KHCJIOpoJa, cepsl, hochopa u bubmorexa [IOK
poJd, Cepel, p https://m.edsoo.ru/ef92¢91c
yTiiepoa)

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

43 crocoObl MoJTydeHus, PU3nIECKue u Bubnmorexa [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 OTYYCHHSI TaJIOTECHOB. bu6mmoreka [JOK
[IpumeHeHue rajJjoreHoB U Ux https://m.edsoo.ru/6971aca4
COEJIMHEHU I
IIpaktuyeckas padota Ne 4. Perenue

bu6mmoreka [JOK
46 AKCMEPUMEHTAJIbHBIX 3a7a4 10 TeMe

"["anoreHs!"

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

bubmuoreka [JOK

47
(du3HyecKre 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 CH(I))CO6BI TIOJTyYEHUS ql))ml;mecme U bubmorexa HOK
i . https://m.edsoo.ru/46afael6
XUMHYECKHE CBOMCTBA
bu6moreka [IOK
51 CepoBoopo, cyabhUabl
POBOZOPOA, CyIbhUN https://m.edso0.ru/7c875999
Kucnopoaconepxalue coeMHeHUs
52 CEPLI gco6eHHIz)cm CBOMCTB CEpHOI bubmorexa [OK
PbL. p https://m.edsoo.ru/8cfa2548
KHCJIOTBI
[IpakTrueckas padota Ne 5. Permenue

53 DKCIEPUMEHTANILHBIX 331324 110 TEME bubmorexa HOK

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

54 CHOCOOBI OMy4YeHUS, PUINYECKUE U bubnuoreka [IOK
XHUMHUYECKHE CBOMCTBAa. AMMUAK, https://m.edsoo.ru/badd2255
HUTPHIBI
Kucnopoaconepxarue coetMHeHU

55 asoTa pOCOﬁeHII;)OCTI/I CBOMCTB a30THOI bubmorexa [IOK

' https://m.edsoo.ru/e2965afe
KHCJIOTEI
56 IIpumeHeHne a30Ta ¥ €ro COeIMHEHUI. bubnuorexa [IOK

A30THBIE y10OpeHus

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

bubmuoreka [JOK

57
XUMHYECKUEe CBOHCTBA. Dochumbl n 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
(dhochopHOIT KUCTOTHI

59 [Ipumenenue docdopa u ero bubnnorexa [JOK
coequaeHnit. ochopusie ynodpenus https://m.edso00.ru/a218070a
[IpakTueckas padota Ne 6. Pemenue

bubmoreka [IOK
60 IKCIIEPUMEHTAIBHBIX 33134 TI0 TEME
https://m.edso0.ru/8175ac3f
"AzoT u pocdop u ux coeauHeHus"
VYriepoi: HaxoXKJIeHUE B IPUPOJIEL,

61 AJUTOTPOTTHBIE MOIU(PUKALINH; bubnuoreka [IOK
(bu3UYeCKre U XUMUYECKHUE CBOMCTBA, https://m.edsoo.ru/1eb19f%e
MIPUMEHCHHE
Oxcup yraepoga(ll), oxkcu

62 e I:)yarl(l\I/)) . (OJ'I)bHa}I KfICHOTa u eé bubmmorexa [TOK
YIIEPOA Yt https://m.edsoo.ru/dba58adf
coJIn

63 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorexa HOK

AdTP https://m.eds00.ru/6029b609
Kpemnunii: HaxoxaeHHE B IPUPOIEL,
64 CI'II)OCO6LI 0T eIfPI)I (1)1/131/12631(1?6 u bubmmorexa [JOK
yi s https://m.edso00.ru/143558ab
XUMHUYECKHUE CBOMCTBA

65 Oxcup kpemuusi(1V), kpemHueBas bubmuoreka [JOK
KHCIO0Ta, CUJIMKATHI https://m.edso00.ru/3170e7b1
[IpuMeHeHre KPEeMHUS U €T0 bubmiorexa LIOK

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

coequHeHnil. CTEKI0, ero nojay4yeHue,

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

67 Pemenne 3amaq pa3inyHbIX THIIOB bubmorexa LHOK
Aadp https://m.edsoo.ru/b624f801
68 Cucremaru3zanus 1 00001IeHUE 3HAHUM bubnuorexa [JOK
o teMe "Hemertauier" https://m.edso0.ru/6e864db5
69 KonTponsHas pabora no teme bubnuorexa [JOK
"Hemeramnbsr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3ynbTaTOB KOHTPOJIBHOMN bubnuorexa [JOK
paboThHI, KOPPEKITUS OMIHOOK https://m.edsoo0.ru/2b7e9510
Tlonoxenne MeTaIOB B
[Teprouveckoi CUCTEME XUMHUYIECKHX
71 351eMeHTOB. OCOOEHHOCTH CTPOEHUS bubmmorera [OK
) p https://m.edso0.ru/9839c16c¢c
AJIEKTPOHHBIX 000JIOUEK aTOMOB
METAJJIOB
OO6mume ¢puznueckre CBOMCTBA
72 MeTaJuIoB. [IpuMeHeHne METAIOB B bubmmorexa LOK
P https://m.edsoo.ru/51dac9d3
OBITY ¥ TEXHUKE
73 Cmuael MetaiioB. Koppo3ust bubnuoreka [JOK
METaJIJIOB https://m.edso0.ru/42b872e3
74 Pemrenue 3amay pa3inuHbIX THIIOB Eubmaorexa HOK
Aatp https://m.edsoo.ru/e3de37b6
DIEKTPOXUMHAYECKAN P HANPSDKSHUN
75 MeTaHJI'jOB Oo61ue CHOIZJOI[GBI H(I;)J'I eHusd Eubmiorexa OK
- oot 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/IHQHI/Iﬁ

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

bub6mmoreka [{OK

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

78 JKEcTKOCTh BOJBI M 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
[Ipaktuueckas padota Ne 7. Permenue

82 AKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TEME bubmorexa HOK
" P " https://m.edsoo.ru/27a4af43

Mertasibl TJIaBHBIX TOATPYIII

OO11as XxapakTepUCTUKA METANIOB

83 no6ounsIx noarpynn (b-rpymm) bubnunoreka [JOK
[Teproanueckoi CUCTEMbI XUMHUYECKHUX https://m.edso0.ru/610d7431
JJIEMEHTOB
duznyeckue U XUMHYECKHUe CBOICTBA

84 XpoMa U €ro COeIUHEHNN, UX bubmorexa [IOK

P ’ https://m.edsoo.ru/9911bef3

MIPUMEHECHHE

85 Baxknelimue coelMHEHNsT Maprasia. bubnuoreka [IOK
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[Tepmanranar kanus, ero
OKHUCJINTEIbHBIC CBOMCTBA

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

duznueckre U XUMHUYECKUE CBOUCTBA

bub6mmoreka [{OK

86 JKelesa u ero coeauHennil. I[lomyuenue
s v https://m.edsoo.ru/1b7f8741
Y PUMEHEHHUE CIIAaBOB XKeje3a
dusnyeckue U XUMHUECKHE CBOMCTBA
87 MEIN U €€ COeNUHEHNH, UX bubnmorexa LOK
’ https://m.edsoo.ru/2bc0f954
MIPUMEHEHUE
dusnyeckue U XUMHUECKHE CBOMCTBA
88 IIUHKA ¥ €T0 COSAMHCHUM, NX bu6moreka [IOK
puMeHEHHeE. [ MAPOKCOKOMITIIEKCHI https://m.edsoo.ru/b1f2beal
LIUHKA
[IpakTueckas padota Ne 8. Pemenue
bu6mmoreka [IOK
89 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
" " https://m.edsoo.ru/a6e352ea
Metasibl TOGOYHBIX TTOATPYIIT
90 Pemrenne 3ama4 pa3anyHbIX THIIOB bubmorexa [OK
Aatp https://m.edsoo.ru/a8b83d83
O00011IeHNE U CUCTEMATH3ALIUS
91 M3YUYEHHOTO MaTepHaa o TEME bubmmorexa [JOK
" Vi " P https://m.edsoo.ru/e91fe975
Mertaimisl
92 KonTtponbHas padoTa o teme bubnunoreka [JOK
"Metannb!" https://m.edsoo.ru/83f63ea3
93 AHanu3 pe3ynbTaTOB KOHTPOJIbHOMN bubnnoreka [JOK
paboThI, KOPPEKITUS OMHOOK https://m.edsoo.ru/9ebff2fd
Ponp xuMuu B o0ecIieueHuN
94 YCTOMUYMBOTO pa3BUTHUS YEIOBEUECTBA. bu6mmoreka [JOK

Ilonsatue o HAaYYHBIX MCTOIax
HUCCICOIOBaHUA BEUICCTB

https://m.edsoo.ru/080fel1f0
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Hayunble IpuHIKIIBI OpraHUu3anyu
XMMHUYECKOTO ITPOU3BOJCTBA.

bubmuoreka [JOK

95 1
[IpombliieHHBIE CIOCOOBI TIOJTYUEHUS https://m.edsoo.ru/2e45a44f
BaKHEUIINX BEIIECTB
XUMHUYECKOE 3arpsI3HEHUE
96 OKpYXKaIOIIel CPe/Ibl U ero 1 bubmorexa LHOK
PYAIOIEH Ched https://m.edso0.ru/9f11bf51
MTOCIIC/ICTBUS
97 XUMHUS U 3I0POBBE YEIOBEKA. 1 bubnnorexa [JOK
JlekapcTBEHHBIE CpeICTBA https://m.eds00.ru/a6552721
98 Xumus nmumy. Poss xumun B 1 bu6moreka [IOK
o0ecrieueHnn MAIIEBON 0€30IIaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u nappromepHbie 1 bubnuoreka [IOK
cpeacTBa. beitoBas xuMus https://m.edsoo.ru/da42d5a9
XuMUs B CTPOUTENIbCTBE. BaxkHelue
100 CTPOUTEIILHBIE i KOHCT HOHHBIE 1 bubmorexa IOK
P pyKH https://m.eds00.ru/61e69003
MaTepuabl
XuMMS B CEIIbCKOM XO3SMCTBE.
101 Oprannyeckue U MHHEPaIbHbIC 1 bubmorera [JOK
P P https://m.edso0.ru/fd39587d
ynoOpeHus
102 CucreMaru3anus 1 0000IIeHNE 3HAHUI 1 bubnuoreka [JOK
10 TeMe https://m.eds00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME
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MPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero oduIero
o0pa3zoBaHus

1

Brnanenue cucreMoil XUMUYECKUX 3HAHHUM, KOTOPask BKIIOYAET:

1.1

OCHOBOIOJIATAl0IINE MOHATUS (XUMHUYECKHM AJIEMEHT, aTOM, W30TOIIbI,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, 0-3JIeKTpOHHBIE OPOUTAII ATOMOB,
OCHOBHOE M BO30YXJIEHHOE COCTOSHHME aroma, HOH, MOJIEKYJa,
BaJICHTHOCTD, ANEKTPOOTPHUIIATETBHOCTb, CTETEeHb OKHUCJICHUS,
XMUMHYECKasi CBA3b (O- W T-CBSI3b, KpaTHbIE CBSI3U), THOpUAM3ALMS
aTOMHBIX oOpOuTaneil, KpucTaJuiMueckas pemeéTka, Mojb, MOJISpHAs
Macca, MOJISIpHBIH 00BEM, MOJIsIpHasT KOHIEHTpAlUs, pPacTBOPHI
(MCTUHHBIE, AUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIJIEPOIHBIN
cKesleT, (PyHKLIMOHAJIbHAs TpyINa, paauKal, H30MEphl, CTPYKTypHas
dbopmyna, wu3omepus  (CTpyKTypHas, TreoMeTpuyeckas  (Iuc-,
TPAHCU30MEPHsI), TOMOJIOTHUECKUH psAl, TOMOJOIH, YIJIEBOAOPOIbI,
KHUCJIOPOJA- M a30TCOJepXkKalllue COCTUHEHUs, OMOJIOTHYEeCKH aKTHBHBIE
BeIleCTBa (YIJIEBObI, KUPBI, OEIIKN), MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS, KPEKUHT, pU(POPMHUHT, THUIIBI
XUMUYECKUX peaKIUi (OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE, 3K30- U
SHIOTEPMHUECKUE, PEAKIIMH MOHHOIO OOMEHa, TOMO- M I'€TepPOrCHHBIE,
oOpatumble U HEOOpaTUMBbIE), PACTBOP, MIEKTPOIUTHI, HEIIEKTPOJIUTHI,
IEKTPOIUTUYECKAs TUCCOLMALINS, CTENEHb AUCCOLMAINM, OKUCIUTENb,
BOCCTAHOBUTENb,  3JIEKTPOJIU3, CKOPOCTb XHUMMUYECKOW peakluy,

XHUMHNUYCCKOC paBHOBeCI/IC)

1.2

TEOpPUM M 3aKOHBI (TEOpPHS XHUMHYECKOTO CTPOCHHS OPraHHMYECKUX
BemiectB A.M. BbytnepoBa, Teopus >MEKTPOIUTHUECKON TUCCOLMAIUY,
[Mepuomuueckuii 3axkoH J[.Ml. MeHneneeBa, 3aKOH COXpaHEHHsI MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU S3BIK XUMHHM, MHUPOBO33PEHUYECKHUE
3HaHMUs, JISKAIIUE B OCHOBE NOHMMAHUS NMPUYUHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX SIBJICHUM, COBPEMEHHBIEC IMPEICTABICHUS O CTPOEHUHU

BCIICCTBA HAa ATOMHOM, MOJICKYJIAPHOM W HAAMOJICKYJISIDHOM YPOBHSAX

1.3

OpCACTaBJICHUA 0 MEXaHU3Max XUMHUYCCKUX peaKI.IPIfI,

TCPMOJUHAMHUYCCKUX n KHMHECTHYCCKHUX 3aKOHOMCPHOCTAX ux




IMPOTCKaHUA, O XUMHUYCCKOM PAaBHOBCCHU, JUCIICPCHBIX CUCTEMAX

1.4

(akTosorMuecKue CBEJCHHS O CBOMCTBAaX, COCTaBe, TMOJIYYCHUU U
0€30MacHOM  WCIIOJIb30BAHWM  BAXKHEUIIMX  HEOPraHWYECKHX |
OPraHWYeCKUX BEIIECTB B OBITY W MPAKTHYECKON JEATEILHOCTH

YCI0BCKa

1.5

O6HII/IC HAaYYHBIC NPUHOUIIBI XUMHWYCCKOI'0 IMPOU3BOJACTBA (Ha npumMepe
IMPOnU3BOACTBA cepHoﬁ KHUCJIOTBI, aMMHakKa, MECTaHOJa, Hepepa6OTKI/I

He(pTH)

CpopMHpPOBaHHOCTH YMEHUI BBISBIISATD:

2.1

XapaKTCPHBIC IIPpHU3HAKN u B3alMOCBA3b N3YYCHHBIX HOH?[TI/II\/JI,
OPUMCHATE COOTBCTCTBYIOINIWEC IIOHATHA IIPU OIIMCAHHUU CTPOCHUA U

CBOWCTB HEOPTaHMYECKUX U OPTaHUYECKUX BELIECTB U UX IPEBPALCHUI

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHWU C TOHATHSIMH M TIPEJICTABICHUSIMHU
IPYTUX MPEeIMETOB g 060Jee 0CO3HAHHOTO TIOHMMAaHUS U OOBSICHEHUS

CYITHOCTHU MAaTCPpHUAJIBHOTO €IUHCTBA MHUpa

ChopmMupoBaHHOCTH YMEHHUS UCIIOJIb30BATD:

3.1

HAaUMEHOBAHUS XUMHUYECKHX COEIUHEHHH MEXIyHapOJHOTO COI03a
TEOPETUYECKOW M TPUKIATHOW XUMUU U TpPUBUAIbHBIC Ha3BaHUS
BEIECTB, OTHOCALIMXCA K M3YYEHHBIM KjaccaM OpPraHH4ecKHX H

HCOPraHn4CeCKUuXx COGI[I/IHGHI/Iﬁ

3.2

XMMHYECKYI0 CHMBOJIMKY ISl COCTaBlieHHs (OpMYn HEOpraHMYeCKUxX
BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJETHBIX) GOopMYJI OPraHUYECKUX BEIECTB

ChopmupoBaHHOCTH YMEHHUS KIACCUPHUIIUPOBATH:

4.1

HCOPraHn4dCCKHUC BCIICCTBA, CAMOCTOATCIBHO BLI6I/IpaTL OCHOBAaHUA U

KPUTCPUHN I Knaccn(bnxaunn HU3Y4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.2

OpraHuM4eCKUC BCIICCTBA, CaAMOCTOATCIILHO BLI6I/IpaTL OCHOBAHHUA H

KPUTCPUHN I Knaccn(bnxaunn HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

4.3

M0 pa3NMYHBIM TPHU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB,
TermoBoMy 3(dekTy peakiuu, H3MEHEHUIO CTEleHeH OKHCIECHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€akunu, y9aCTuro KaTannsaTOpa)

ChopMUpOBaHHOCTb YMEHMS XapaKT€pPH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB (B OCHOBHOM U BO30YXJEHHOM COCTOSSHUM) ¥ HOHOB
XMMHMYECKUX NIeEMEHTOB | — 4 nepuonos Ilepuomnueckoit cucrems .M.
MenpeneeBa U UX BaJCHTHbIE BO3MOYKHOCTHU, UCIOJIb3Yysl NOHATHS S-, p-,

d-BHeKTpOHHLIe Op6I/ITa.HI/I, OHEPICTUYCCKHUEC YPOBHU




ChopMupoBaHHOCTH yMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
CBOMCTB XMMHYECKHUX DJIEMEHTOB M OOpa3yeMbIX MMHU COCIUHEHHUU MO

IIEpUOAAM U IpyIIamM

ChopMupoBaHHOCTE YMEHHSI COCTABJISITh YPAaBHCHHS XUMHUYECCKHX

peaKkuuil ¥ pacKpbIBaTh UX CYIIHOCTD:

7.1

OKHCIINTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ MMoCpCACTBOM COCTABJICHUA

AIIEKTPOHHOTO OajaHca 3TUX PEeaKIuit

7.2

YPaBHEHUSl pPEAKUHUM pa3IMYHbIX THUIIOB; IIOJHBIE M COKpAIEHHBIE
YpaBHEHUS peaKkluii HOHHOTO 0OMEHa, YUUTHIBAsl YCIOBHUSL, TPH KOTOPBIX

3TU peaKUUy UAYT 10 KOHIA

7.3

peakuuii THUAPOIN3a, PEaKlnii KOMILIEKCOOoOpa3oBaHHUs (HAa MpUMeEpe

TUIPOKCOKOMILJIEKCOB IIMHKA U aJTFOMUHUS)

CdopMHUpOBaHHOCTH YMEHHS TIOATBEPKIATh:

8.1

Ha KOHKPETHBIX TIPHUMEpPaX XapakTep 3aBUCHUMOCTH PEAKIMOHHOM
CIIOCOOHOCTH OPTaHMYECKHX COCIWHEHWM OT KpPAaTHOCTH U THUINA
KOBaJICHTHOM CBS3M (G- U TT-CBSI3U), B3AUMHOTO BJIMSHUS ATOMOB U I'PYIIIT
aTOMOB B MOJIEKYJaX, a TAK)K€ OT OCOOCHHOCTEH peanu3aluy pa3indHbIX

MEXaHHU3MOB MPOTEKAHUS peakuii

8.2

XapaKTCpPHBIC XHUMHUUYCCKUC CBOMCTBa BCIIECCTB COOTBETCTBYIOIIMMHU

SKCIEPUMEHTAMHU U 3aMUCAMU YpaBHEHUI XUMUYECKUX PEaKIIHi

ChopmMupoBaHHOCTh yYMEHHUSI XapaKTepU30BaTh COCTAB M BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAMICKAIIUX K OMNpPENeNEHHBIM KilaccaM H
IpyIIaM coeIMHEHUN (IIPOCThIEe BEIIECTBA, OKCU/IbI, THIPOKCUIbI, COJIH;
yIIEBOIOPOIbL, TPOCThIE d(DUPHI, COUPTHI, (PEHOIIBI, abACTUAbI, KETOHBI,
KapOOHOBBIE KHUCIIOTHI, CJIOXXHBIE S(UPBI, >KUPBI, YIJIEBOJbI, AMUHBI,

AMUHOKHCIIOTBI, OSITKH)

10

ChopmupoBaHHOCTh yMEHHUST TPOBOJAUTH PACUEThl MO XUMHUYECKUM
dbopMynaM M YpaBHEHHUSM XHMHUECKUX PEaKUUi C HCIOJIb30BAHUEM

(I)I/ISI/ILICCKI/IX BCJIIMYHWH:

10.1

Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOJYKTa PEaKIMH, €CITU OJTHO
U3 UCXOJHBIX BEUIECTB JAHO B BUJIE PACTBOPA C OMPEAECIEHHON MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA WM JJAHO B U30BITKE (MMEET MPUMECH )

10.2

MaccoBO# UM 00BEMHOM 10, BBIX0OJa MMPOIYKTa PEAKLIUU

10.3

TeTI0BOro 3dekra peakuit

10.4

00BEMHBIX OTHOLIIEHUN I'a30B

10.5

110 HaXOXXJICHUIO XUMHUYECKOMH (I)OpMy.TIBI BCIICCTBA




11

Bilanenue cucreMol 3HaHUK O METOAAX HAy4YHOI'O IIO3HAHUA SIBICHUHN
IIPUPO/IbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHSITh
9TH 3HAHUS IPU SKCIEPUMEHTAIBHOM MCCIEAOBAaHUU BEIIECTB W JUIS
OOBSCHEHUS XUMHUYECKUX SIBJICHUH, HMEIOIIMX MECTO B IPUPOJE,

HpaKTH‘{eCKOﬁ JACATCIBHOCTHU YCJIOBCKAa U B HOBCCI{HGBHOﬁ KHU3HU

12

ChopMHpPOBaHHOCTh YMEHHUS TPUMEHSTH (MCIIOJIB30BATh) 3HAHUS O
COCTaBE€ U CBOWCTBaX BEIIECTB JUIA HKCHEPUMEHTAIbHON IPOBEPKU
TUIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUYECKUX
peakuuid W MPOTHO3UPOBAHHUS BO3MOMXHOCTEHM HMX OCYIIECTBIICHUS;
CUCTEMHBIE XMMUYECKHUE 3HAHMS Uil OOBSICHEHUS M IMPOTHO3UPOBAHUS
SIBIICHUM, HMMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOIY; JUIsl TMPHUHSITUS

T'paMOTHBIX pemeHHﬁ HpO6J'I€M B CUTYyallUAX, CBA3AHHBIX C XUMUEH

13

CdopMHpOBaHHOCTH YMEHHsI TUIAHMPOBATH U TPOBOJUTH XUMHUYECKUN
OKCIIEPUMEHT (TOJYYCHHE M M3YYCHHE CBOMWCTB HEOPTaHWYECKUX U
OPTaHWYECKHUX BEIIESCTB, KA4YECTBCHHBIC pEAKIMH YIJICBOJIOPOJIOB
Pa3IUYHBIX KIACCOB M KHUCIOPOJICOCPIKAIIMX OPTaHWMYECKUX BEIIECTB,
perieHue AKCTIEPUMEHTAIBHBIX 3amad o pacro3HaBaHHIO
HEOPraHWYeCKUX W OPraHWYECKHX BEIIECTB) C COONIOJICHHEM MpPaBHI
Oe3omacHOorOo  OOpamieHuss ¢  BEmIECTBAMH W JIAOOPATOPHBIM
o0opynoBaHueM; GOpPMYIUPOBATH IETH HCCICOBAHUS; MPEICTABIATH B
pa3nmuuHON (opMe pe3ylbTaThl AKCIEPUMEHTa, aHAIU3UPOBaTh U

OLCHUBATh UX NJOCTOBCPHOCTH

14

ChopMupoBaHHOCTh YMEHHS OCYIIECTBIISTH IEICHANPABICHHBIM MOMCK
XUMHUYECKOU MHGOPMAIIUU B PA3IMYHBIX UCTOYHUKAX (HayyHas U yueOHO-
Hay4Has JIUTeparypa, CpeAcTBa MaccoBoil nuudopmaimu, cerb Miutepuer u
JOpyrue), KPUTHYECKH AaHaJM3UpOBaTh XHUMHUYECKYI0 HH(popMaImio,
nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHOM

y4eOHOiIl 3a1aueit

15

CdopMupoBaHHOCTF  YMEHHSI TMPOTHO3UPOBATh, AHAIM3HPOBATH U
OLIEHMBaTh MHGOPMALMIO C TO3UIMHA 3KOJOTHUECKON Oe30MacHOCTH
HOCIIEACTBUM OBITOBOM M MPOM3BOJICTBEHHON AEATETBHOCTU YeEJIOBEKa,
CBSI3aHHOW C mepepabOTKOM BemecTB; CHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTb  OINACHOCTb  BO3ACHCTBUSL HA  JKMBBIE  OPIraHU3MBI
ONpPENEIEHHBIX BEIIECTB, IIOHMMAas CMBICH II0Ka3arels MpenenbHON
JONMYCTUMOM KOHIIEHTpallMM, W TOSACHATh Ha TMpHUMEpax CHOCOObI
YMEHBUIEHHS U NIPEAOTBPAILEHUS UX BPEAHOTO BO3ICHCTBHSI HA OPraHU3M

YCIO0BCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
O XUuMunumn

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

TeopeTnueckue OCHOBBI XUMUHU

1.1

Crpoenne BemiectBa. CoBpeMeHHass MOJIENIb CTPOCHHS aToma. PacmpeneneHue
OJICKTPOHOB 110 OHCPTCTUICCKHUM YPOBHSIM. K.HaCCI/I(i)I/IKaIII/Iﬂ XUMHUYCCKUX
aneMeHTOB. OCOOEHHOCTH CTPOCHHS SHEPreTHYeCKUX ypoBHE#H artomoB (S-, p-, d-
anemMeHToB). OCHOBHOE U BO30YXJIEHHOE COCTOSIHHMSI aTOMOB. OJIEKTPOHHAS

KOH(Urypamus atoma. BajaeHTHbIE 37€KTPOHBI

1.2

[Tepuonnueckas cucrema xumuueckux sneMeHToB .M. MenneneeBa. dusnueckuit
cmbicn [lepmognueckoro 3akonHa JI.JMI. MenneneeBa. IIpuunHbl M1 3aKOHOMEPHOCTH
W3MEHEHHsI CBOMCTB 3JEMEHTOB M HMX COCIUMHEHUN IO MEepHoJaM M TIpylmam.
3aKOHOMEPHOCTH B WM3MEHEHHHM CBOWCTB TIIPOCTBIX BEUIECTB, BOJOPOJHBIX

COEJIMHEHUH, BBICIINX OKCUJIOB U TUJIPOKCHJIOB

1.3

BanenTHOCTh. D1EKTpOOTPUIIATETLHOCTD. CTENEHb OKUCICHUS

1.4

Buner xumuueckoit cBsizu (KOBaJeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOIHAS) U
MexaHu3Mbl €€ oOpa3oBaHMs. MEXMOJEKYIIpHbIE B3auMOACHCTBUA. BemecTa
MOJIEKYJISIPHOTO U HEMOJIEKYJISPHOTO CTPOEHHUSA. THIBI KPUCTATMYECKUX PELIETOK.

3aBUCUMOCTb CBOMCTBA BEUIECTB OT THUIA KPUCTATUTMYECKOU PEIIETKU

1.5

Xumunueckas peakius. Kinaccudukanus XMMHYECKUX PEaKIid B HEOPraHUYECKOU U

OpraHquCKOﬁ XUMHH. 3aKOH COXpaHCHH MacCChl BCIIECTB

1.6

CkopocTb peakiuy, €€ 3aBUCUMOCTb OT pPa3InYHbIX (haKTOPOB

1.7

TemnoBsie 3¢ dexThl XuMUYecKuX peakiuil. TepMoxuMuyeckue ypaBHEHUs

1.8

O6paTI/IMLIe pCaKIuu. XHUMHYECKOE paBHOBECHUC. (DaKTOpLI, BIIMAKOINIHUEC Ha

COCTOSTHHE XUMHUUYeCKOro paBHoBecus. [Ipuniun Jle [llarense

1.9

SHGKTpOJ'II/ITI/I‘IeCKaSI Jucconuanus. CunbHple W caa0ble QJICKTPOJIMTEI. Cpezla
BOAHBIX PpacTBOPOB BCHICCTB: KHCJIAA, HeﬁTpaHBHaﬂ, mcJao4Hasd. CreneHn

Jucconyanuu. Peakiymy HOHHOTO oOMeHa

1.10

Iunponus coneit. MonHnoe mpousBeneHue BoiAbl. Bomopoasblii moxazarens (pH)

pacTtBopa

1.11

CnocoObl BBIPAXKCHUA KOHUCHTPALIMK PACTBOPOB: MacCCOBast NOJIA paCTBOpéHHOFO
BCIICCTBA, MOJISIpPHAA KOHLICHTPALU. Haceimmiennsle 1 HEHACHIIIEHHBIE pPacTBOPBLI,

PacCTBOPUMOCTD. KpI/ICTaJlJlOFI/I,HpaTBI

1.12

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC pCaKkIuu. IloBeneHue BeleCTB B cpeaax ¢

Pa3HbIM 3HAUCHUCM pH Metoasl QJICKTPOHHOT'O Oayranca




1.13

DJEKTPOJIN3 PaCTBOPOB U PACIUIABOB COJICH

OCHOBBI HEOPraHUYECKON XUMUU

2.1

Knaccugukamus HeopraHndeckux coenuHeHHd. HoMeHKIaTypa HEOpraHH4ecKuX

BCIICCTB

2.2

XUMHUYECKHE CBOMCTBA BAXXHEUIIUX METAUIOB (HATPHM, KA, KaJbIIUA, MarHu,
QTIOMUHUM, IUHK, XpOM, Xe€Je30, MeIb) W UX coeauHeHui. OOmume crnocoobl

IIOJIYYCHHA MCTAJIJIOB

2.3

XUMHUYECKHE CBOMCTBA BAXKHEHIIINX HEMETAJIOB (TaJIOTE€HOB, CephI, a30Ta, pocdopa,
yTIepoaa U KPeMHHS) U UX COCIUHEHUH (OKCHIIOB, KUCIOPOICOICPIKAIIUX KUCIIOT,

BOJIOPOJIHBIX COCTMHEHU )

24

I'enetmueckas CBI3b HCOPraHn4YCCKuX BCUICCTB, NPHUHAMJIC)KAIIUX K PA3JIMYHBIM

Kj1accaM

2.5

WNnentuduxaims Heoprannueckux coeiuHeHnid. KauecTBeHHbIe peakiuu Ha

HCOPraHM4YCCKUEC BEIICCTBA U NOHBL

OCHOBBI OpraHUYECKON XUMUHU

3.1

OcHOBHBIE TIOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOCHHSI OPraHMYECKUX COEAMHEHUN
AM. byrtnepoBa. YTrJepoaHBI CKEJIET OpraHM4YecKol MoJieKysbl. KpaTHoCTh
XUMHUYECKON CBSI3U. S- M P-CBSI3M. SP3-, SP2-, SP-rubpuanzanuu opourtaneii aToMoB
yriaepoaa. 3aBUCUMOCTb CBOWCTB BEUIECTB OT XMMHYECKOIO CTPOEHHUS MOJIEKYIL.

I'omonoru. I'omonorudeckuii psia. M3omepust 1 u30Mepbl

3.2

[Tonsatue o ¢pyHKIIMOHAIBHOM rpymie. OpueHTalnoOHHbIC 3P PEKTHI 3aMecTUTENCH

3.3

HpeﬂCTaBHeHI/Ie (¢ KJ'IaCCI/I(bI/IKaI_[I/II/I OpraHU4YCCKUX BCIICCTB. HOMCHKHaTypa
OPraHu4YCCKux COCI[I/IHCHI/Iﬁ (CI/ICTeMaTI/ILIeCKaH) N TPpUBHUAJIBHBIC HA3BaAHUA

BaKHEHIITNX HpeﬂCTaBHTeHCﬁ KJIaCCOB OPraHUYCCKUX BCIICCTB

3.4

CBO60,Z[HOpa,Z[I/IKaJIbelﬁ W1 MOHHBIA MEXaHH3MBI PCaKIInM. Ilonstue o HYKJ'IGO(i)I/IHe n

anekrpoduie. [IpaBuno MapkoBuukoBa. [IpaBuio 3aiiiieBa

3.5

AnkaHpl. XMMHYECKHE CBOMCTBA aJKaHOB: TaJIOTCHUPOBAHUC, ACTHAPUPOBAHHC,
TCPMHUYCCKOC PA3JIOKCHHUEC, KPCKHUHI', ©30MCPHU3al1s, TOPCHUC. HOJ'Iy‘ICHI/IC AJIKaHOB.
]_II/IKJ'IOEU'IKaHLI. CHCI_[I/I(I)I/IKa CBOMCTB IHUKJIOAJIKaHOB C MaJjIbIM pasMEepoM IMHUKIIA.

Peakiun IMPUCOCANHCHUSA U PAAUKAIIBHOTO 3aMCUICHU A

3.6

Ankenpl. XMMHYECKHE CBOICTBA: peakiun MNpUCOCANHCHUA (FaJ'IOFeHI/IPOBaHI/Ie,
TUAPHUPOBAHUEC, THUAPOTaAJIOICHUPOBAHUC, FI/I,ZLpaTaLII/IH), ropCeHus, OKUCIICHUA U

NoJIMMECpU3alvuu. HpOMBII_HJ'ICHHLIC n J'Ia60paTOpHLIC CIIOCOOBI MOJIYUYCHUS AJIKCHOB

3.7

AJ'IKa,Z[I/IeHLI. XHUMHUYECKHE CBOMCTBA alIKaJHUCHOB: pCaknuun MNpPHUCOCAUHCHHUA
(FI/I,Z[pI/IpOBaHI/IC, FaJIOI‘CHI/IpOBaHI/IC), ropeHusa MW TMOJUMEpHU3ALH. HOJIy‘ICHI/IC

AJIKaIUCHOB




3.8

AnxuHbl. XUMMHYECKHE CBOICTBA: pEaKLUU IPUCOECIUHEHMS (TaJOreHUpOBaHUE,
THIPUPOBAHUE, THAPATAIMs, THAPOraJOTeHHUPOBAHUE) KaK CIOCO0 IOy4eHHS
MIOJMMEPOB M JPYIHUX IIOJE3HBIX IpPOAYKTOB. Peakuuu 3amemenus. lopenue
aleTUIICHAa KAK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM UI CBAPKU M PE3KH

METAJLJIIOB. HpI/IMeHeHI/Ie allCTHJICHA

3.9

Apenbl. XUMHUECKHE CBONCTBA OEH30J1a: PEAaKLMU IEKTPO(DUIBHOTO 3aMeIleHus,
MpUCOEOUHEHUsT  (TUOpUpOBaHME,  rajoreHupoBaHue).  Peaknus  ropeHwus.
Oco0eHHOCTH XUMHUYECKHX CBOUCTB ToJyona. [lomydenune Oenzona. OcoOeHHOCTH
XMUMHMUYECKUX CcBOWCTB ctHposia. [Tonmumepusanus ctupona. CriocoObl NOdydeHUs U

MNPUMCHCHUC apOMATUUYCCKUX YIIJICBOAOPOJI0B

3.10

Crnuptel.  IlpenenpHble  OJHOATOMHBIE  CHHUPTHL.  XUMHYECKHE  CBOMCTBA:
B3aUMO/ICHCTBUE C HAaTPUEM KaK CIOCOO YCTaHOBIIEHUS HAJIWYMS THIPOKCOTPYIIIIHI,
C TaJOreHOBOJOPOJAMU KaK CIOCOO TIOJIydeHMs pacTBOPUTENIEH, BHYTpHU- U
MEKMOJIEKYIIsIpHas aeruaparanus. Peakuus ropenus. [loydenne 3TaHona: peakuus
OpO’KeHMsI TJIOKO3bl, THUApATallus OSTWICHA. OTUJICHTJIUKOJNb M TIULEPUH Kak

IpEACTAaBUTCIIN MMPEACITIBbHBIX MHOI'OATOMHBIX CITMPTOB

3.11

®enousr. XumMuveckue cBOMCTBa (peHosa (peakiuy ¢ HaTpueM, THIPOKCUIOM HaTpHs,

opomom). ITonmyuenue denomna

3.12

Anpaeruapl.  XMMHUYECKHE CBOWCTBA NPEICTBHBIX aJbJCTHIIOB: THIPUPOBAHUE,
KaueCTBCHHBIC pPEaKIMH Ha KapOOHWIBHYIO TPYMNIy (peakmus «CepeOpsHOTo
3epkaiiay, B3aumojeictBue ¢ ruapokcugom Memu (1), IlomydeHuwe mnpenenbHBIX
QIBJICTU/IOB: OKHCJICHHE CIHPTOB, THUApAaTallusl aleTWICHA. AIETOH Kak

IpeaACTaBUTCIIb KETOHOB. OcobennoctT PEAKIIMK OKHUCIICHUA allCTOHA

3.13

Kap6OHOBBI€ KHUCJIOTBI. XWMHYECKHE CBOMCTBA OpeaACIbHBIX OAHOOCHOBHBIX
Kap6OHOBBIX kucioT. OCOOEHHOCTH XMMHYECKHUX CBOICTB MypaBBHHOﬁ KHCJIOTHI.
HonyquHe IpCaAcCIbHbIX OJHOOCHOBHBIX Kap6OHOBLIX KHCJIOT: OKHMCJIICHUC aJIKaHOB,
AJIKCHOB, IICPBUYHLIX CIIUPTOB, aJIbACTUI0B. Briciue MMpCACIbHBIC U HECIIPCACIbHBIC

Kap6OHOBLIe KHCJIOTBI

3.14

Crnoxuble 3gupsl 1 xkupbl. CocoObl MOSydeHUs CI0XKHBIX 3¢upoB. OOpaTUMOCTh
peakuuu stepudukanu. IlpumeHeHne CIOXKHBIX 3QUPOB B MHILEBOH U
napdroMepHOi MPOMBINUIEHHOCTH. JKHpBI Kak CIIOXHbIE 3(QUPBI TIULIEPHUHA U
BBICIIMX KapOOHOBBIX KHCIOT. XHMHMYECKHE CBOMCTBAa KHMPOB: T'HJIPUPOBAHUE,
OKHCIIeHHe. ['MApoNM3, MM OMBUICHHE, >XHUPOB KakK CIOCO0 MPOMBIIIICHHOTO
MOJIydeHUsI COJIeW BBICHIMX KapOOHOBBIX KHCIOT. MBUIA Kak COJIM BBICHIMX

Kap6OHOBLIX KHUCJIOT

3.15

XHMHUYECKHE CBOMCTBA IJIIOKO3BI: p€aknun € y4aCTUEM CIUPTOBBIX U aJbACTUIHOM
rpymnma U MOJIOYHOKHCIIOC 6pO)KCHI/Ie. HpI/IMeHeHI/Ie TJIFOKO3BbI, e€ 3HaueHHE B

KHU3HCACATCIIbHOCTH OpraHusma. I[I/Icaxapnnmz caxapo3sa, MaJbTO34a.




BoccranaBnuBaromme M HEBOCCTaHABJIMBawoOIMe — Aucaxapuiel.  ['mwapoisns
mucaxapuoB. llomucaxapuapl: kpaxmain, riaukoreH. CTpoeHue MaKpOMOJIEKYI
KpaxMaja, IJIMKOT€Ha M LeJutoao3bl. (Pusndyeckue CBOHCTBA KpaxMmana u
LEJUTI0I03bl. XMMHUUYECKHUE CBOMCTBA KpaxMaia: FUApOJIN3, KaUeCTBEHHAsI PEAKIIUS C
nofoM. XHUMHYECKHE CBOMCTBA LEJUIIOJO3bL: TUAPOJINU3, IOIydYeHUuEe 3(PUpPOB

1esoi03bl. [ToHsTHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN HIEINK)

3.16

AMUHBI. AMHUHBI KaK OPraHMYECKHE OCHOBAHUS: PEAKIMH C BOJOM, KUCIOTAMH,
peakiusi TOpeHUs. AHWUIWH KaK TMPeACTaBUTENh apOMATHYECKUX aMHUHOB.
XUMHUYECKUE CBOMCTBA aHWJIMHA: B3aUMOJCHCTBUE C KUCIOTaMHU, OPOMHOM BOJIOM,
okucnenue. [lomydeHre aMHMHOB aJKUIMPOBAHHMEM aMMHaKa M BOCCTAHOBJICHHEM

HUTPOTIPOU3BOIHBIX YTIIEBOIOPOIOB

3.17

AMMHOKHUCIOTBI W OeldKd. AMHMHOKHCIOTBHI Kak aM@OTEpHbIE OPTraHUYECKHE
coenquHeHUs. (OCHOBHBIE AaMHUHOKHCIOTHI, oOpa3yromme Oenku. XUMHUYECKHe
CBOMCTBA OENKOB: THUAPOJH3, JCHATYpAIHs, KaueCTBEHHbIC (I[BETHBIE) pEaKIMu Ha

oenku

3.18

CrtpoeHnue u CTpyKTypa MOJUMEPOB. 3aBUCHMOCTh CBOWCTB MOJUMEPOB OT CTPOCHHUSI
Mosiekyn. OCHOBHbBbIE CIOCOOBI TMOJYYEHHS BBICOKOMOJIEKYISPHBIX COEIWHEHUN:

peaKIuy MOJMMEpPU3AINK U MOJUKOHAeH cau. Kiaccudukaius BOJOKOH

3.19

Nnentnduxaims opraHnueckux coeqMHEHUH. Penenne sKkcrepuMeHTaIbHBIX 3a/1a4

Ha pacCliO3HaBaHUE OPraHNYCCKUX BEIICCTB

3.20

I'enetnueckas cBI3b MCXKOY KlIaCCaMH OPraHu4C€CKnuX COG,Z[I/IHCHI/Iﬁ

XUMHA U KA3HD

4.1

Xumusi B TIOBCEAHEBHOM ku3HHM. IlpaBmia Oe3omacHoil pabOTBI C €IKUMHU,

TOPHOYMMH U TOKCHUYHBIMHA BC€IICCTBAMU, CPEACTBaAMU OBITOBOM XMMHH

4.2

XuMHS U 3JI0pOBhE. XUMHUSI B MEAUIIMHE. XUMUS U CEIbCKOE XO35MCTBO. XUMHUS B
MIPOMBILIUIEHHOCTH. XUMHS U SHEPreTHKA: MPUPOIHBIA U MOMYTHBIN He(TIHON rasbl,
WX coctaB M wHcnojnp3oBaHue. CocraB HehTH U e€ mepepaboTka (IIPUPOIHBIC

HCTOYHHUKH YFJ'ICBOI[OpOI[OB)

4.3

XuMusag u 3Kojorus. XHMMHUYECKOE 3arps3HEHUE OKpYXAloUIeW Ccpeabpl U €ero
nocnenctBus. OxpaHa ruapocdepsl, mouBbl, armMochepsl, ¢uopsl U ¢dayHbl OT
XUMUYecKkoro 3arpssHeHus. IIpoGimema o0TX0m0B W MOOOYHBIX IMPOJYKTOB.

AJ'ILTepHaTI/IBHLIe HCTOYHHKH SHCPIrUuu

4.4

O6H_[I/Ie NpEACTaBJICHUA O IIPOMBIIIIICHHBIX crocodax MOJYUCHUA XUMHUYCCKUX
BCIICCTB (Ha npumMepe IMpon3BOJACTBa aMMUAKa, CCpHOI‘;I KI/ICJ'IOTBI). IIépHa;I )51
OBCTHAsA MCETAJIIyprus. CTekiio M cuiIudKaTHas IPOMBIINIJICHHOCTD. HpOMBIIJ_IJ'ICHHa}I

OopraHn4deckas XuMus. CBIpBé JJIA OpFaHquCKOﬁ MMPOMBIINIJICHHOCTHU

Turbl pacy€THBIX 33124




Pacuérel macchl BemecTBa wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA,

> Macce Wi 00bEMY OHOTO U3 YUACTBYIOUIMX B PEaKIH BEIIECTB
5.2 | PacuéthI TemioBoro 3¢ dexra peakuuu
5.3 | Pacuérpl 00bEMHBIX OTHOIICHHIA Ta30B MPH XUMHUYECKHX PEAKIIUSIX
5.4 Pacuérst macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIUH, €CIIU OJTHO U3
' BEILECTB JaHO B U30bITKE (MMEET IPUMECH)
55 Pacuérbl maccoBoit miin 00BEMHON IO BBIXO1A MPOAYKTa PEAKLUU OT
| TEOPETHYECKH BO3MOKHOTO
Pacuérsl maccsl (00bEMa, KOTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3
5.6 | BemiecTB IaHO B BHIE PACTBOPA C ONPEAEIEHHON MACCOBOM 0JIEH pacTBOPEHHOTO
BEIECTBA
5.7 Pacuérsl ¢ cnonp30BaHNEM MOHATHI «MaccoBast JOJIs», «MOJIIpHAast
" | KOHIIGHTPALW», «PACTBOPHMOCTEY
Haxoxaenne MosekynsipHO# GopMysIbl OpraHM4eCKOT0 BEIIECTBA M0 €T0 MIOTHOCTH
5.8 | ¥ MaccoBBIM JIOJISIM DJIEMEHTOB, BXOISIINX B €M0 COCTAB, WM TI0 POIYKTaM

CTOpaHUs




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IHPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A
YUYEHUKA

1. Xumus 10 knacc yriyOsieHHbIH ypoBeHb noj peaakuueid ['adbpuensu O.C.
Jonymeno Munucrepctsom mnpocsenieHust PO. Mocksa «lIpocsemenue», 2025
r.

2. Xumus 11 xnacc yriny0neHHblil ypoBeHs noji peaaxuueit ['adbpuensa O.C.
Honymeno MunucrepcrBoM npocenienns PO. Mocksa «IIpocsemenue», 2023 r.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
1. Xumusi. Meroguueckue pexomenaanuu k. YMK mist 10-11 kiaccoB. Asrop(s):
INa6puensna O.C., Mocksa «IIpocsemenue», 2023 r.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

[TpumepHbIe paboure MporpaMMel 1o MpeaMeTaM 00s3aTeIbHON YacTh Yy4eOHOTO
IJIaHa JOCTYIIHBI II€aaroram mocpecaCcTBOM IopTajia EI[I/IHOFO COACPKAHUA 06III€FO
oOpa3oBanus https://edsoo.ru/Primernie_rabochie_progra.htm

Poccwuiickas snextponHas mkoja - https://resh.edu.ru

Enunas xomeknus g poBeIX 00pa3oBaTeIbHBIX pecypcoB - http://school-
collection.edu.ru/catalog/rubr/ Meronuueckue BUACOYPOKH
https://edsoo.ru/Metodicheskie_videouroki.htm%?20https:/www.uchportal.ru/load/7
5
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http://school-collection.edu.ru/catalog/rubr/
http://school-collection.edu.ru/catalog/rubr/
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