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HNOACHUTEJBHAS 3AIIUCKA

PaGouas mporpamma mo XMMHUU Ha YpOBHE CpeaHEro ooOiero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IporpaMMbl CpEIHEero o011ero
obpazopanusa(POIl COO), npeacraBieHHbIX B DeaepaibHOM rOCyIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzaiusx Poccuiickoi
depeparuy, peaM3yIOIIUX OCHOBHBIE 0Opa3oBaTeldbHbIE MPOrpaMMbl, U
OCHOBHBIX TookeHnil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oepnepanuu Ha nepuon a0 2025 roma» (Pacnopsbkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBanus ywammuxcs 10-11  xmaccos.
N3yyenne mpeamera, peammsyemMoe B YCIOBUAX U (epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTalyi UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KHU3HU B COIUYME, a TAKXKE IS
OpOAOJKEHUsT OOYy4YEeHHs] B OpraHM3alusax MNpo(ecCHOHANIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B nporpamme mno XuMHM Ha3HaueHUE TMpeaMeTa «XUMHUS» MOIdydaeT
NOJPOOHYI0 ~ MHTEPIPETAIMI0 B  COOTBETCTBUM C  OCHOBOTOJIATarOIIUMHU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3yabTaToB OOy4deHUs M TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOi IO
XUMUU QYHKIIAN:

e uH(pOPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpOH oOecreynBaeT
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHu3alMOHHO-TUIAHUPYIOIIas, KOTOpast npeaycMaTpuBaeT
OIpe/IeNICHHEe: MPUHLUIIOB CTPYKTYPUPOBAHUS U TMOCIEI0BATEIHLHOCTH
U3y4YeHHUs Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTEPUCTHK; TOIXO00B K (DOPMUPOBAHHIO COJEPIKATEITLHON OCHOBBI
KOHTPOJISI U OLIEHKHM OO0pa30BaTElIbHBIX JIOCTHXKEHUM OOydJarommuxcs B
paMKax WTOroBOM artectauud B (OpME EAMHOr0 TOCYJIapCTBEHHOI'O
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTAaHABJIMBAECT WHBAPUAHTHOE MPEAMETHOE COJAEp)KaHHE, 00s3aTebHOE
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpeenieHue U CTPYKTYpUpOBaHUE €ro Mo KjiaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE paclpeeneHre y4eOHOro BpPEMEHH, PEKOMEHyeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

e TMpeayiaraeT TMPUMEPHYIO TIOCIEIOBATEIBHOCTh HW3Y4YEHUS y4eOHOTO
Marepuaga ¢ Y4ETOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e N1a€T METOJMYECKYI0 MHTEPIPETALNIO LEIeH U 33a/1a4 U3y4YEHHUs IpeIMeTa
Ha yrayOJa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), & TaKK€ C y4ETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4YeHHEeM XUMHUM Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBaHus. 3a TMpeaelaMd yCTAaHOBJIEHHOW MpOrpaMMod MO  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJKHA OMPEAENSIThCS B COOTBETCTBUM C HAMPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHuenTyaldbHbIMH TodoxeHusMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIIIYOJIEHHOTO U3Y4YEHUS HAMpaBjieH Ha peau3aluio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUUM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX U3Y4YEHHUS CIHEHUABHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3alMAX CPEIHETO0 MPOodEecCHOHaATBLHOTO
oOpa3zoBaHus. B 5Toll CBA3M u3ydeHHE MpeaMeTa «XHUMHSI» OPHUEHTUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MPAKTUYECKON MOITOTOBKU 00YyJaronuxcsi, BEIOPABIINX OMPEASIEHHBIA MPOPUITH
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0Opa3oBaHus B Opranuzaiusx npodeccruonaibHoro oopasoanusi. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO Kk mjIaHUpyEeMbIM pe3yibTaTaM OCBOCHHSI
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTUPOBAHO TAaKXKE Ha pelIeHUue 3ajaad



BOCIIUTAHUS W COLMAJILHOTO Pa3BHTHs OOYyYarOIIUXCs, HAa (GOPMHUPOBAHUEC y HHUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  yIUIyOJN€HHBIE Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACP)KAaHUS STUX KYpCOB B MPOrpaMMe 1O XHMHU 32 OCHOBY
npusATel nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOna&HHOTro
YPOBHEW M3y4YeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHUM TMOJy4YaeT ONpeNeIEéHHOE TEOPETHUYECKOe JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIUI 00BEM  (PaKTOIOTHMUECKOTO
MaTepuana. Tak, Ha YrIyOJI€HHOM YpOBHE H3Yy4Y€HHUs MpeaAMeTra oOecredeHa
BO3MOXKHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS OO0OBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIUHEHUM HAa OCHOBE PACHIUPEHHS W YTIyOJeHus
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepMoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u llepuogmueckoii
CUCTEMBl ~ XHMHYECKHUX  DJIEMEHTOB Oazupyercs  Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKIui  JOMO’HsAeTcs  (OpMHUpPOBAHUEM  MPEACTABICHUN 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEITIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHU ynensieTcs oco00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX 3P deKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JAONOJHEHHH K oOIei cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’)KaHUM MpEIMeTa i KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHUHM TIpeIMeTa B JaHHOM CiIy4ae akIeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M HHEPruH, 3aKOHbl TEPMOJMHAMHKHU, DJIEKTPOJU3a, MNPEJACTABICHUS O
CTPOEHHUU BEILLECTB U JPYroE.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro mpoduiis OONbIINKA YyAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B »3TOM cioydae mpemocTaBise€TCs  BO3MOXKHOCTH g Oosee
OOCTOATEIBHOI'O  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluyd  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIYXKaT OCHOBOM IJId H3Yy4YEHUs
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
00I1eHay4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriyOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHbIMH MpEAMETaMH, BXOJALIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTecTBEHHO-Hay4yHbIE NpeaMeThl», «Marematuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn uzydeHun ydeOHOro mnpeamera «XUMHs» Ha YIrIIyOJEHHOM YpOBHE
TaK)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeIHEro oduiero ooOpazoBanus (Ha 6a30BOM
YPOBHE), 3aJaueil NEepPBOCTENEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
JEATENbHOCTH YEJI0BEKA U OJHOI0 U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemienne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMsS NpeIMeTa Mpeaoiaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBAHME TMPEACTABICHUI: O MAaTEpUAILHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE XUMHUU B
CHUCTEME €CTECTBEHHBIX HAyK W €€ Benylled poiu B oOOecreueHuu
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHUH  MpoliemM
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€eCleYeHny palrMOHAIBHOIO MPUPOAONOIb30BaAHMS, B (POPMUPOBAHHUH
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

e OCBOCHME CHCTEMBl 3HAHWM, JIEKAIMUX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
NOHATUH, 3aKOHOB W TEOPUM XUMHUHU, COBPEMEHHBIX NPEICTABICHUNA O
CTPOEHMM BELIECTBA HA pPa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAaJAMOJEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOpaX U JUCIEPCHBIX CUCTEMAaX, 00 OOIIHNX
HAYYHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'O MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 71 OOBACHEHUS
KJIFOYEBBIX MJIEH W MPOOJEM COBPEMEHHOM XUMHH, sl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
I'PAMOTHOTO PEIICHUS POOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  IIPOM3BOJICTBOM, HCIIONIb30BAaHUEM U IepepadoTKOU
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [IJII TPUOOPETEHUsS] YMEHHM OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHX SBJICHHM, HMEIOIINX MECTO B
MIPUPO/IE, B MPAKTUUECKON AEATEILHOCTH U NOBCEAHEBHOM KU3HU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMA TEIOCTHOW CHCTEMbI CpeIHEro oO0Iero oOpa3oBaHHS NpPHU WU3YUYECHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NprOOPETAIOT TaKUE LIETH U 3a/1a4H, KaK:

BOCIIUTaHUE YOSKIEHHOCTH B TI03HABAEMOCTH SIBIICHWHA TPUPOJIBI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM B XUMHUH, (POPMHpPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIET'0 COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIlMM K OOYYCHHIO U TIO3HAHWIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUsSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE SKOJIOTHUECKOU KYJIbTYPHI, TPUOOPETEHHE OIBITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX JJISl U3yYEHUS] XUMUU Ha YTITyOJIeHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 knacce — 102 vaca (3 yaca B HeJlemI0).



COILEPKAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKON XMMUHM.

[Ipenmer w®  3HayeHHE  OPraHUYECKOW  XHWMUH, [MPEICTABICHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa YIjepoAa: OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHMAX. Tumbl TUOpUAM3alMM aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbIA). THUIBl TEpeKpbIBaHUS aTOMHBIX OpOUTaneil, ©- W T-CBS3U.
Onunapnasi, 1BOiHast U TpoWHas cBsi3b. CrocoObl pa3pbiBa CBsI3E B MOJEKYJax
opranudeckux BemiecTB. [loHsiTHe O CBOOOMHOM panaukaine, Hykieohuiae Hu
anekTpodure.

Teopust crpoeHuss opraHudeckux coeauHeHnnii A.M. byrtnepoBa wu
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HAYEHUE TEOPUHU CTPOCHHUS
OpPraHUYECKUX COeNMHEHUH. MonekyaspHble U CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenerHas. M3omepus. Buuabl H30MeEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BewniecTB. lloHaTtue o
byHkumonanbHoU rpymmne. 'omonorus. 'omonoruyeckue psanbl. CucremMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTZENBHBIX IIPEACTABUTEICH.

Oco0eHHOCTH W Kiaccu(uKanus OpraHuyeckKux peakuuid. OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHMs BEIIECTB M HX IPEBpaLICHUIA:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, ONBITBl N0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HArpEBAHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKY
OpPraHUYECKHUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonoruueckuil psj ankaHoB, o0IIast popMmylia, HOMEHKIaTypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. DU3MYecKkne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: pEaKUMU 3aMElIeHUs, H30MepHU3alluu,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHMSI M XUMHUYECKHX CBOICTB MaiblX (LUKJIONPONAH, LUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

AskeHbl. ["'omosiorudeckuii psii ajkeHoB, ooOmias (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKEeHOB, SpP*-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBeHHBIE peakiny Ha TBOMHYIO CBsI3b. CrOCOOBI MOMYYSHHUS U TIPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU NEKTPOHHOIO CTPOEHUSI U XMMUUECKHUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonmumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKHHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJIKHWHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEHHBIE peaKIny Ha TPOHHYO CB3b. CIOCOOBI MOTyYeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJEKYyJbl OeH30ia. DU3NYECKHE CBOICTBA apeHOB. XUMHUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMpUMEpPE AaJKWIBHBIX pPaJAMKAIOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHMHO- WM HUTPOTPYIIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii ra3. [lonyraeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxieHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



MEePEroHKa, KPEKUHT (TEPMHUYECKUM, KATATUTHYECKU), pUPOPMHUHT, THUPOJIU3.
[IponykTel nepepaboTku HEPTH, UX TPUMEHEHUE B TPOMBIIIUIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumopjelcTBUE NUraJoreHaKaHOB C MarHUEM W ITUHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3y4eHrue (PU3NYECKUX CBOWMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, PAcTBOpA IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE AalETUJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHApyKEHUE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenvubie omHOaTOMHBIE chUpThl. CTpoeHue MoJekyn (Ha mpuMmepe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BoIopoaHbIE CBSI3M MEXKIYy MOJICKYJIAaMHU CIIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUMHU 3aMEIICHUs, JeruapaTalud, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrnocoObl MOMYy4YEHUsT M TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTypa U m3oMepusa. OCoOeHHOCTH (HU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
criupthl. [IpencraBieHue o MexaHU3ME peakiuil HYKICO(UIBHOrO 3aMElIeHUs.
HeiictBue Ha opraHuzM uenoBeka. CrocoObl TMOJdy4YyeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnapa. dusmueckue cpoiictBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX



cBOMCTB (enona. KauyecTBeHHble peakuuu Ha QeHod. TokcHYHOCTH (eHona.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dbopmyna, uzoMepus U HoMmeHkiarypa. Dusnueckue CBOWCTBAa albACTHIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OIHOOCHOBHBIE Tpe/ieNibHbIE KAPOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHMS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKalUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOrO paauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHIL. [loHSATHE O TPOUZBOMHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoOrooo6pasue KapOOHOBBIX KHCIOT.
Oco0EHHOCTH CBOWCTB HENPEAENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAS, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxunbie 3¢upbl. ['omonoruueckuit psia, oOmas Gopmyna, uzoMepus u
HOMEHKJIaTypa. PuU3NUecKue M XHMHYECKHE CBOWCTBA: THAPOIU3 B KUCIOW U
HIETIOYHOU Cpee.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 1ienouHon cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COEPKAIINX OCTATKU
HEIpEAENbHBIX JKUPHBIX KACIOT. JKUphI B IpUpOE.

Mpb114 KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kimaccudukamus yrieBogoB (MOHO-, AH-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnyeckne CBONCTBA U HaXOXAEHHE B mpupone. PoTOCUHTES.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpynIn, CIHPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapuaos. Haxoxnenue B npupoae u npumeHenue. [lonucaxapuasl: kpaxmaid,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  DU3MUECKME CBOWMCTBA Kpaxmala M IEJUIIOJIO3bl. XHUMHUYECKHE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUE >PUpPoB 1etoiao3bl. [lonsrue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJIbI M3YyUYCHHS BEIIECTB W MX IPEBpAICHUI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIHMPTA B AIbJETH] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kayisi (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUAJIOB), KAYECTBEHHBIC PEAKIIMM Ha albJACeTUibl (C TUIPOKCUIIOM
muammuncepebpa(l) u  rugpokcupom  menu(ll)), peakuus raunepuHa ¢
ruapokcuaom Menu(ll), xumuueckue cBOWCTBa pacTBOpa YKCYCHOM KHCIOTHI,
B3aUMOJICHCTBHE pacTBOpa TJIIOKO3bI ¢ rujgpokcugoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTAIIbHBIX 3ajad o TeMaMm «ChupTel U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTuyeckue M apoMaTHUYECKHE; IEepPBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TPEACTaBUTE]Ib aAMUHOB apomaTuyeckoro psana. CTpoeHue
aHuiauHa. B3anMHOe BiMsiIHME TPy aTOMOB B MOJIeKyJsie aHwinHa. OCcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJy4eHHs] M TNpUMEHEeHHe anudaruyeckux aMuHOB. [lomydeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u nzomepud. OTaenbHbIEe NPEACTABUTENH Ol
AMUHOKUCJIOT: TJIMIUH, ajaHuH. @DOuU3MYecKhe CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHUI, peaKIs TMOJUKOHICHCAINA, O0pa30oBaHUE TMENTUIHON CBS3U.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupomHeie monumepnl. [lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCIEPUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEHIECTB W HMX IPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalus OEIKOB MPU HArpeBaHWH, IIBETHbHIE
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» U «Pacno3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoIeKyISIpHbIE COCAUHEHMS.

OCHOBHbBIE€ TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3AINU, CPEAHSS MOJIEKYIISIpHAs



macca. OCHOBHBIE METO/Bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COECIMHEHHA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJMBUHWIXJIOPUA, TOJHCTHPOJ, MOJIUMETWIMETAKpHUIAT, MOJUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIN, XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AJIEKTPOIIPOBOIAIINE TTOIUMEPHI, OMOpa3iaraeéMpie OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJIbl H3YUEHMSI BEIIECTB W MX IPEBpaIlCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MosekynsipHOH (OpMyJibl OPraHMYECKOro COEIUHEHUS II0
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPTaHUYECKOr0 BEIeCTBA HAa OCHOBE €ro XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB
NOJIy4YEHHMsI, ONpPENEICHUE JIOJM BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanusa MexxnpeaMeTHBIX CBSI3€M NPU U3YYECHUH OPTaHUYECKOW XUMHUH B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHBIX TIOHATHH, TaK ¥ TIOHATHH, NPHHATBIX B OTACIBHBIX TIpeaMETax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TTOHITHS: SIBICHUE, HAYYHBIA (PaKT, TUIIOTE3A,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
DHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TeNO, OOBEM, arperarHoe COCTOSHUE
BEIECTBa, (DU3WYECKUE BEIUYUHBI, €IUHUIBI H3MEPEHUs, CKOPOCTh, SHEPrus,
Mmacca.

buomorus: kmerka, opraHu3M, S3KOcuUcTeMa, Ouocdepa, MeTaboIu3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dboTocuHTE3, HbIXaHWe, OCIKHU, YTJIEBOABI, JXKHUPBI, HYKICHHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHINEBBIC TMPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHMUS,
MOTOIIINE CPEICTBA, MaTEPHAIIBI M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX saep. XUMHUYECKHUM 3neMeHT. M3otonsl. CTpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB MO AaTOMHBIM — OPOHTAISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u Ilepronnyeckas cucteMa XUMUYECKUX JIEMEHTOB
JI.N. Menneneea. CBs3b nepuoanyeckoro 3akoHa u llepuoguueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJOXHBIX BENIECTB MO TIpynmaMm ¢ nepuojaM. 3HAYCHHE
nepuoanyeckoro 3akona /.M. Menneneena.

XumMudeckash CBsA3b. BHAbl XHMHYECKON CBSI3M: KOBaJCHTHas, HOHHasil,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJrHA CBSI3U. [10IsIpHOCTh, HAITPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
3JIEMEHTOB BTOPOI'O MEPUOJA).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAUYEHHE KOMILUIEKCHBIX COCIUHEHUH.
[ToHsTE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAITMYECKUX PEUIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHeix cucremax. Mctuaabie pactBopsl. lIpencraBnenue o
KOJUTOUJIHBIX ~pacTBopax. CrocoObl BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, pACTBOPUMOCTh. KpHUcTamnoruaparsl.



Knaccudukaiys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUAIIbHBIC
HA3BaHUA OTJEIbHBIX NIPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.

Knaccudukanms XuMudeckux peakiuii B HEOPraHWYECKOW M OpraHuYeCcKOn
XUMHUU. 3aKOH COXPAHEHHSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MpEeBpallleHUs
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMuyeckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peaKInu, €€ 3aBUCUMOCTh OT Pa3jIUYHbBIX (PaKTOPOB.
['omoreHHbie U reTeporeHHbie peakiuu. Katanus u kaTaau3aTopsl.

OOGpaTuMble 1 HEOOpaTUMbIC PeaKIMi. XUMUYECKOe paBHOBecrue. KoHcTanTa
XUMUYECKOro paBHOBecUsl. DaKTOpbI, BIUSIOUIME HA MOJ0XKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onektponutuyeckas aucconuanus. CuibHble W ciaaOble 3JIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnutenb W BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTAHOBIICHMS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TEPOKCUIAa BOJAOPOJAa B MPUCYTCTBUM KaTallU3aTOpa, MOJIEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl pacTBOPOB C TOMOIIBI) HWHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxxenne HemeraisioB B llepuoanyeckon CHUCTEME  XHMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢usznueckue M XUMUYECKHE CBOMCTBA: PEAKLUU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMHYECKUEe cBOWCTBA. ['asioreHoBOAOpOAbl. BaxHelmune KUCIOpOACOAEpKAIINE
COEJIMHEHUS TayoreHoB. JlabopaTopHbie W TPOMBIILUIEHHBIE CTIOCOOBI TIOTYyYEHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopoa, o3zon. JlaGopaTopHble U MPOMBIIUICHHBIE CIHOCOOBI TOJTYYEHUS
kuciopona. OuU3nueckue U XUMMUYECKUE CBOWCTBA U NPUMEHEHHE KHUCIOPOAA U
030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepaucras u cepHas KHCIOTHI M uX cond. OCOOCHHOCTH CBOMCTB
cepHOM KUCIOTHL. [IpuMeHeHne cephl U €€ COETUHEHHI.

A30T. HaxoxnaeHue B TMpupojie, CHOCOOBI TONy4YEHUs, (PUINUECKUE U
XMMHYECKUE CBOMCTBA. AMMUAaK, HUTpUIbl. OKCUABI a30Ta. A30THUCTast U a30THAas
KHCIJIOTHI M UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €r0 COCIMHECHUN. A30THBIE yI00pEHUSI.

®docdop. Haxoxaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

VYraepon, HaxoXIeHHE B HpUpoJe. AJUIOTPOIHbIE  MOAU(UKAIIY.
duznyeckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKu. [IpuMeHeHre MpPOCThIX BENIECTB, 00Pa30BaHHBIX YIJIEPOJOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupone, CrocoObl MOMy4eHHs, (PU3UUYECKHE U
xumudeckue cporictBa. Oxcun kpemuus(lV), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKs10, ero nojydeHue, BUIbl CTEKIIA.

[Tonoxxenne MeraiioB B Ilepuogndeckoid cUCTEME XUMHUYECKUX DJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psil  HampsokeHuid  MetamioB.  OOmme  crnocoObl
MOJIyYEHUS METaJJIOB: TUAPOMETAILTYPIus, MUPOMETAJTYPrusi,
anektpomeramnyprusi. [lonarue o koppo3un metawioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX JJIEMEHTOB. Hartpwii w Kanmuii: momydyeHue, GU3NYECKHE U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHUM.

O6mias xapakrepuctuka merayioB |IA-rpynmer I[lepuoguyeckoit cuctemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOMCTBAa, MNPUMEHEHHWE IMPOCTHIX BEIIECTB M HMX COEAUHEHHI.
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS!.



AJIOMUHUN: TIOTy4yeHue, (PU3NYECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOMCTBa OKCUAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucThuka MeTauioB 1o0ouHbIX noarpynn  (b-rpymnm)
[lepnoguueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.

du3nYecKrne U XMMUYECKUE CBOMCTBA XpoMa M €ro coenuHeHuil. OKCUibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u nuxpomarsl, HX
OKHCJIUTEIbHBIE CBOMCTBA. [lonyueHrne u NnpuMeHEHNE XpoMa.

OU3nUecKue MU XHUMHUYECKME CBOMCTBA MapraHila M €ro COCIUHECHUN.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3NYECKNe U XMMHUYECKHE CBOMCTBA XKeje3a U ero coenuHeHuil. OKCUpbl,
ruapokcuanl u conu xeneza(ll) u xenesa(lll). [Tonyuenue u npuMeHeHue xKene3a
U €ro CIUIaBOB.

du3nyecKrne 1 XMMHYECKUE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue n
MPUMEHEHHUE MEJU U €€ COCTMHECHU .

[uuk: momydyeHue, (u3MUeckue U XHUMHUYECKHE CBOHCTBA. AMQOTEepHbIE
CBOWMCTBA OKCHJIa U THUJIPOKCH]IA [IMHKA, THIPOKCOKOMILIEKCHI ITMHKA. [I[puMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, M3Yy4YeHUE KoJUeKIuu «MeTtaiulbl U CIUIaBbl», B3aWMOJIEUCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJIJIOB C BOJOM (BO3MOXKHO UCIOJIL30BaHUE
BUJICOMATEpPUAJIOB), B3aUMOJICHCTBHE IIMHKA W jKelie3a C pacTBOpaMH KHUCJIOT U
HIEJI0YEN, KAYECTBEHHBIE PEAKIIMM HA HEOPraHMYECKUE aHUOHBI, KATUOH BOAOPOJA
U KaTUOHBI METAaJUIOB, B3aUMOAEHUCTBUE THUAPOKCUIOB ATIOMUHUSA M IIMHKA C
pacTBOpaMH KHUCJIOT W WIENOYEH, PEHICHHE SKCIIEPUMEHTAIBHBIX 3a7ad [0 TEMam
«l"amorensl», «Cepa u €€ coenuHeHUs», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX TOATPYII», «MeTanibl TOOOYHBIX MOATPYIII».

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUS yenoBedecTBa. [lonsaTue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUST BAKHEUITUX BEIIECTB (HAa MpUMepe NMPOU3BOJICTBA aMMHAKA,
CEepHOM KHUCIOTHI, MeTaHoJa). [I[poMBITIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYKAKOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

XumMuss © 340pOBbe denoBeka. JlekapcTBeHHble cpenctBa. [IpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XWMHST TIUIUM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe J00aBku. Poib xuMun B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€e30MacHOr0 MCIHOJb30BaHUSl MpenaparoB OBITOBOM XHMMHHM B IOBCEAHEBHOMN
KU3ZHU.

XuUMHS B CTPOUTENIBCTBE: BaXKHEUIIUE CTPOUTENbHBIE MaTepuaibl (I[EMEHT,
OCTOH).

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pHUayibl, KPaCKH, CTEKJIO, KEepaMHKA.
Marepuansl ais anekTpoHukd. HaHoTexHonoruu.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIUMU, €CIU OAHO W3
BEIIECTB MMEET MNpHUMECH, Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa
peakuuu, €CIu OJHO M3 BEHIECTB JAHO B BHUAE pPacTBOpa C ONPEACIEHHOMN
MAacCCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJA W MOJSPHOMN
KOHIICHTpAllMM BEIIECTBA B PACTBOPE, MOJM BbIXOJAA MNPOAYKTa PEAKUUHU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHn4eckoi xuMuu B 11 Kilacce OoCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK U MOHATHUHI, TPUHATHIX B OTACIbHBIX
peaMeTax €CTECTBEHHO-HAYYHOT'O LUKJIA.

OO6mire ecTeCTBEHHO-HAYYHBIC MMOHATHUS: SIBIEHUE, HAYYHBIN (haKT, TUIOTE3a,
TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoInIHOCTh, HAOIIOIeHNE,
U3MEPEHHE, IKCIEPUMEHT, MOJAEIb, MOAEIUPOBAHUE.

®dusuKa: Marepusi, MHUKPOMHUP, MAKpPOMHUpP, aTOM, OJEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIIECTBO, Teno, O0BEM, arperaTHoOe€ COCTOSHHE BEIIEeCTBA, HACATbHBIM Tas3,
bu3nYecKre BETUYUHBI, €ITUHUIBI U3MEPEHHUSI, CKOPOCTh, YHEPTHUSI, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, ouochepa, MeTaboIu3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MmuHepabl, TOpHBIE MTOPOJIbI, MOJE3HBbIE UCKOMAEMBbIE, TOIIUBO,
pECYpCBL.

TexHonorus: XuMuU4YecKass MPOMBILUIEHHOCTh, METAJUIYPIUsl, CTPOUTEIbHBIE
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX  MATCpPHUAJIOB, OJOJICKTPOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B coOTBETCTBMU C CHUCTEMHO-IEITEILHOCTHBIM IOJXOA0M B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHMHUS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOTIPEACIICHNIO; HATMUME MOTUBAIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYaIOIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHHUS; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE PE3yJbTaThl OCBOCHHUSA IpeAMETa «XHUMHUS» OTPakKaroT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA IT03HABATCILHOM M TPAKTHYECKOW JIEATEIHbHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBAKEHUSA K 3aKOHY W MPABOIOPSJIKY;

NPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIAX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATEIbHBIX 3aJ1ay, BHIIIOJIHECHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTUKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOI'O OTHOIIEHHUS K MCTOPUYECKOMY M HAYYHOMY HaCJICIHIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TPOLIECCY TBOpPUECTBA B 00JIACTHM TEOPUU M MPAKTUUYECKOTO
MPUIOKEHUSI XWMHUH, OCO3HAHUSI TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M T[O3HABATEIbHBIX MOTHBOB B IMOJYYEHHUH U TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PEUICHUsS, OPHUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPABCTBEHHBIX U MPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUI
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl IEHHOCTeH 370poBOro U Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmroieHus1 TpaBui O€30MacHOro oOpalieHusi ¢ BeUleCTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

NOHMMAaHUS LEHHOCTHM TNPaBWI WHIWBUAYAIBHOTO M  KOJJIEKTHMBHOIO
0€30MacHOro MOBEJICHUS B CUTYalUAX, YIPOKAOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHMS TOCIEACTBUN M HENPUITUS BPEAHBIX NPUBBIYEK (YHOTpEOJICHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETrO KJacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY U3y4YEHHUIO Mpodeccuil pa3aIudyHoro poja, B TOM
YlCJie HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIOJIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuied mpodeccuu M peanu3aluud COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 11E€JI€CO00PA3HOr0 OTHOUIEHUS K NPUPOJE KaK HCTOYHUKY
CYILIECTBOBAaHMUS KU3HU HA 3eMII€;

NOHMMaHUs TJ00ATbHOIO XapakTepa SKOJIOrMYeCKUX MpoOJeM, BIMSHUSA
AKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEibl;



OCO3HAHUS HEOOXOJMMOCTH WCIOJIb30BaHUS JIOCTIDKCHUN XUMHUH IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUH, TMPHUHOCAIIUX BpPEH OKpYKaIOUIEH
OPUPOJHON Ccpelie, YMEHUsI MPOTHO3UPOBATH HEOJIAroNpUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

HAJINYUS PA3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YKOJIOTHUYECKON KYJIbTYPHI,
OIbITa NEATEIbHOCTH DKOJIOTMYECKOMN HAIpPaBJIEHHOCTH, YMEHUSA
PYKOBOACTBOBATbCA MMM B IIO3HABATEIBbHOW, KOMMYHMKATHBHOM M COLHUAIBHOU
MpPaKTUKE, CIIOCOOHOCTM M YMEHHS AaKTHUBHO MPOTUBOCTOSTH HJCOJIOTHHU
xemodoouu;

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
IpeACTaBlIeHUsS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH MpodJieM COXpaHEHUs
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA: B €€ TYMAaHUCTUYECKOM HANPABIECHHOCTH W BaXXHOW POJIM B
CO3JJaHMM HOBOW 0a3bl MaTepUaIbHOH KYJIBTYPhl, B PEIICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUHM YCHEIIHOTO TPYJa U SKOJOTMYECKH KOM(POPTHON KU3HU KaXKJIOrO 4jeHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHHMaHUsS CYUIHOCTH METOJIOB
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh
noJiydyaeMble 3HaHUS JJIs aHaju3a U OOBSICHEHUsI SIBICHUM OKPYXKaIoIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHHH, YMEHUS JieJlaTh 00OCHOBAHHBIC 3aKIFOYEHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB H WMEIOMUXCS JaHHBIX C IEThI0 TMOIYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

CITOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
penieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJ/ia B pa3auvHbIX chepax mpodeccuoHaIbHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMBI TT0 XMMHUU HA YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CIENU(UKYy METOJO0B TO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEPCAIbHBIC Y4eOHbIC NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIXCS UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAJIbHbIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U  PEryISTUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENENsATh 1eNU JeATEIbHOCTH, 3ajaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACATEIHLHOCTH C TOCTaBIECHHBIMHU LIEIISIMHU;

UCIIOJIb30BaTh TMPU OCBOCHMHM 3HAHUM MPUEMBI JIOTMUYECKOTO MBbIIIJICHUS
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIS OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAaHMS W KPUTEPUU I KJIAaCCU(PHUKAIIMK BEIICCTB M
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYyXJCHHUS (MHIYKTUBHbBIC, JEIYKTUBHBIC, IO
AQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHSATh B MPOIECCE MO3HAHMS HCIOJIb3yeMble B XUMHH CUMBOJIMYECKUEC
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BHIBATE MOJICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU



peakMu — TPU PENICHUH YYCOHBIX TO3HABATENBHBIX M IPAKTHYSCKHX 3aj1ad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE TIPECTABICHUS ISl BHISBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIAJI€Th OCHOBAaMHU METOJIOB HAYYHOIO MO3HAHUS BEHIECTB M XUMHUYECKHX
peaKIui;

dbopMyIHpOBaTh 1ETU U 33/1a4U UCCIICIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOIMPOCH B KAayeCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsI (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMbBIX CY>KJICHUN;

BJIQJICTh HAaBBIKAMH CAMOCTOSITEIPHOTO IIJITAHUPOBAHUS W IPOBEIACHHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHMUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIAHHON paboTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs] TPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHU.

3) pa6ora c nundopmaunueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX WHPOpMauK (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHYECKOTO COJEpKAHUsS, CIPABOYHBIC TOCOOMS,
pecypcbl MHTEpHETa), aHanu3upoBaTh MH(MOPMALUIO Pa3IMYHBIX BUIOB U (QopM
peaCTaBIeHUs, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HENPOTHUBOPEUYUBOCTb;

dbopMynHpOBaTh 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOJBI MPU TOUCKE U
oroope wHPOpMANHMKM, HEOOXONMMOW Jis BBIMOJHEHUS YYEOHBIX 3aaad
ONPEIEIIEHHOr O TUIIA;

NpUOOpETaTh OMNBIT MCMOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JTUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpaTh  ONTUMAIBbHYIO  (OpMY  NIpEICTaBIICHUS
uHdopManuu (cxembl, rpaduKH, TUarpaMmbl, TaOJIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMANHe: TPUMEHSITh MEXKIpeaAMEeTHbIe ((hu3ndeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.



KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ:

3a/1aBaTh BOMPOCHI MO CYILIECTBY O0CYK1a€MOM TEMBI B XOZ€ AUAJIOTa U/ WU
JTUCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEITIOKECHUS
OTHOCHUTEJIBHO BBITIOJHEHHUS MIPEIJI0KEHHON 3a/1a4H;

BBICTYIIATh C TPE3EHTALMEN PE3YJbTAaTOB ITO3HABATEIBHOU JEATEIbHOCTH,
MOJIYYE€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKONW padOThl MO HCCIEAOBAHUIO CBOMCTB
U3Y4aeMbIX BEIIECTB, peaH3alliid yueOHOTO MPOEeKTa, U (POPMYIUPOBATH BHIBOJIBI
[0 pe3yabTaraM NPOBEAEHHBIX HCCIIEIOBAHUN IMYTEM COTJIACOBAHMS TO3UIUMK B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHUSIMHU.

PeryasiTuBHbIE YHHBepCcaJbHbIe YueOHbIe 1eliCTBHUS:

CaMOCTOSITETTLHO TUTAHUPOBATH W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
JeATENbHOCTh, OMpenesas e€ Ieau W 3aJa4d, KOHTPOJUPOBaTh M TIO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii  aJlTOPUTM  JICHCTBHA TIPH
BBITIOJTHEHUH Y4YeOHBIX M HCCIIENIOBATEIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ (deKTUBHBIN CHOCOO MX pelIeHHs ¢ Y4YETOM IMOJNyYEHHS HOBBIX 3HAHUNA O
BEIIECTBAX M XUMHUUYECKHUX PCAKITUX;

OCYILIECTBJISITh CAMOKOHTPOJIb JICSITEIbHOCTH HA OCHOBE caMoOaHalu3a M
CaMOOILICHKH.

HNPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ybTaThl OCBOCHUS MPOTPAMMBbI IO XUMHUH Ha yriayOJEHHOM
ypOBHE Ha YPOBHE CPEIHEro oOIero oOpa3oBaHUS BKIIOYAIOT CIEUGUISCKUe
JUTsl y9eOHOTO TpeaMeTa « X UMHs» HayIHbIe 3HAHMSI, YMEHUS U CIIOCOOBI CHCTBUI
M0 OCBOCHMIO, MHTEPIPETAIMA U MPEOoOpPa30BaHUIO 3HAHWN, BUJIbI JCSITEIHLHOCTU
[0 TMOJYYEHUIO HOBOTO 3HAHMS M MPUMEHEHUIO 3HAHUW B PA3IMYHBIX YYEOHBIX
CUTyalUsX, a TAK)KE B PEAbHbIX )KU3HEHHBIX CUTYAIUsX, CBSI3aHHBIX ¢ XUMUEH. B
nporpaMMe IO XUMHUU MPEIMETHBIE PE3yIbTaThl MPEACTABICHbBI MO Trojam
U3YUYECHMUSI.

10 KJIACC
Hpe,ZIMeTHI)IG pe3yiabTaTbl OCBOCHHUA  KypCa ((OpFaHI/ILIGCKaH XUMMUA»
OTpPaXKaroT:



c(hOpMHPOBAHHOCTh MPEACTABICHUN: O MECT€ M 3HAYEHUHM OPraHUYeCcKOi
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEeYEHUU YCTOWYUBOTO
pa3BUTHUS YENIOBEUECTBA B PEIICHUU MPOOJIEM SKOJIOIMUECKOM, SJHEPreTUYECKON U
NUIIEBOM O€30MacCHOCTH, B Pa3BUTUU MEIULMHBI, CO3JaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX MCTOYHUKOB SHEPIuH, B o0ecreyeHnn palOHANIBHOTO
OPUPOJONOIb30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbl
YeJl0OBeKa, a TakKKe DSKOJIOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBbIO U IPUPOJHOMU CPEJE;

BJIQJICHUE  CHCTEMOW  XUMHUYECKHMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArAOIIUE MMOHATHA — XUMUYECKUI 3JIEMEHT, aTOM, PO U 3JIEKTPOHHAs
oboyouka aroma, S-, P-, O-aromHBIe OpOWTAIM, OCHOBHOE H BO30YXIEHHOE
COCTOSIHUSI aToMma, TUOpuau3aIsl aTOMHBIX oOpOuTalel, HWOH, MOJEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHUS, XUMUYECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YIIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
rpynma, paaudkai, CTPYKTypHble QopMmynsl (pa3BEPHYTHIE, COKpalIEHHbBIE,
CKEJIETHBIE), HM30MEpPHUsS CTPYKTYpHas M MPOCTPAHCTBEHHAs (reoMeTpuyYecKas,
ONTHYECKAas), HM30MEPbl, T'OMOJOTUYECKUA pAJl, TOMOJOTH, YIJIEBOAOPO/IBI,
KHCIIOPOJ- M a30TCOZAEpPKAIEe OPraHNYECKHE COEAUHEHUS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUS; TEOPHH, 3aKOHBI
(mepmonnueckuii 3akon J{. M. MeHngeneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB, 3aKOH COXPAHEHUS
U TIPEBpallCHUs] DSHEPIMM IIPU XUMUYECKHX pEaKUMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SA3BIK XMMHUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEXKAIIHE B OCHOBE
NOHUMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MPEACTaBICHUS
0 MEXaHM3MaX XUMHUYECKMX pEakluil, TEPMOJMHAMUYECKUX U KHHETHYECKHX
3aKOHOMEPHOCTSX MX MPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJIeKyJax (MHAYKTUBHBIA U Me30MepHBIN 3 ¢ekTsl, opueHtanTsl | u Il pona);
(akTONOru4YecKue CBEIECHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHHUH M O€30IacHOM
UCIIOJIb30BaHUM BAXKHEUIIUX OPraHMYECKUX BEHIECTB B OBITY M NPAKTUYECKOM
NEATENbHOCTH  4YEJIOBEKa, OONMX  HAay4YHbBIX NPHHOUOAX  XUMHUYECKOIO
IPOM3BOJICTBA (Ha MpUMEPE NMPOU3BOJCTBA METAHOJIA, TEPEPadOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHUI: BBISBIATH XapaKTEepHbIC MPU3HAKU TMOHSATHUH,
YCTaHABIIMBAaTbUX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOUIME IMOHATUSA TPU
OIMCAHNHU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COCAUHEHNN;

c(hOpMHPOBAHHOCTh YMEHUIA:

UCITIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY IS COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) OPMYJ OpraHUYECKUX
BELIECTB;



COCTaBJISITh YPAaBHEHHS XUMHUYECKUX PEAKIIMH M PacKphIBaTh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIHMil  IMOCPEACTBOM  COCTABJIECHUS
ANIEKTPOHHOTO OallaHca JTUX peaKIHil, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHUMN;

U3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsl WILTFOCTpAIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAJICKHOCTh HM3yUCHHBIX
OpraHUYeCKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCAWHEHWH, J1aBaTh UM Ha3BaHUA II0 CHUCTEMaTHYECKOMN
Homenknarype (IUPAC) u npuBoAuTh TpUBHAIbHBIE Ha3BAaHUS I OTIEIbHBIX
peACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJIYOJI, TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAerul, aneTaibJeruji, aleToH, MypaBbUHAas
KHCJIOTA, YKCYCHAas KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[JIMIMH, aJlaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJl XUMHYECKOM CBS3U B
OpPraHUYeCKUX COEIMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJOPOIHAs CBS3b);

c(hOpMUPOBAHHOCTb yMEHUS NPUMEHATH TMOJOXKEHUS TEOPUU CTPOCHUSA
opranuueckux BemiectB A. M. bytiepoBa jjisi 00bICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOECHUS,

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, UKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
AJKUHOB, apOMAaTHUYECKUX YIJIEBOJOPOAOB, CIUPTOB, AalbICTHIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, AMHHOKHCJIOT, O€ITKOB, yTrJiIeBOAOB (MOHO-, JW- U TOJHCAXaPHIIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHX PEAKLIHM C UCIOJIB30BAHUEM CTPYKTYPHBIX
bopmyi;

c(hOpMUPOBAHHOCTb YMEHUSI TOJTBEPKJIAaTh HA KOHKPETHBIX MpUMeEpax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAUHEHHH OT
KpPaTHOCTH U THIIa KOBAJICHTHOM CBSI3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(Th, NPHUPOAHBIM Ta3, Yroib), CIOCOOBI €ro mepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepadboTKH;



c(hOpMUPOBAHHOCTh BJIAJCHUS CHUCTEMON 3HAHUW O €CTECTBEHHO-HAYUYHBIX
MeToAaX IMO3HaHUS — HAOJIIOJACHUH, U3MEPEHUH, MOJCIUPOBAHNUH, YKCIICPUMEHTE
(peaJIbHOM U MBICJIEHHOM) U YMEHUSI IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATHOCHOBHbBIE OMEPAIIMU MBICIUTEIHHOM
NESATeIbHOCTU — aHallu3 U CHUHTE3, CpPaBHEHHE, 00O0OIIEHHE, CUCTEMAaTH3alMIo,
BBISIBIICHUE MPUYMHHO-CJICICTBEHHBIX CBS3EU — I U3YUYCHUSI CBOMCTB BEIIECTB U
XAMHUYECKHUX PEaKIIU;

c(hOpMUPOBAHHOCTb YMEHHU: BBISABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TIPEACTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJjiee OCO3HAHHOTO TOHMMAaHHUS CYIIHOCTH MAaTE€pUaIbHOIO €IWHCTBA MHpA,
UCITOJIH30BaTh CHCTEMHBIC 3HAHHUS 110 OPraHMYECKON XUMHH ISl OOBSICHCHHS WU
MIPOrHO3UPOBAHUS SIBJICHUH, UMEIOIINX €CTECTBEHHO-HAYUYHYIO PUPO/LY;

c(hOpMUPOBAHHOCTb YMEHMM: TPOBOJAUTH PaCUEThl MO XUMHUYECKUM
dbopmysiaM ¥ ypaBHEHUSIM XUMHUYECKUX PEAKIMHA ¢ MCIOJIb30BaHHEM (DHU3NUECKUX
BeIMYMH (Macca, OOBEM Tra3oB, KOJIWYECTBO BEIIECTBA), XapPaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIeCTBa MO M3BECTHHIM MACCOBBIM JOJISIM XHMHYECKHUX 3JIEMEHTOB,
IIPOJIYKTaM CTOpPaHUsl, INIOTHOCTH Ta3000pa3HbIX BEIICCTB;

c(hOopMUPOBAHHOCTh YMEHHI: TPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBATH
C TIO3HUIMHA  DKOJOTMYECKOM  O€30IIaCHOCTU  IIOCJIEACTBHUS  OBITOBOM U
IIPOU3BOJICTBEHHOM  JEATEILHOCTH YeJIOBEKa, CBS3aHHOM C MepepaboTKON
BEIIIECTB, MCIIOJIb30BAThIIOJYUYCHHBIC 3HAHUS JJISI TIPUHSITUS TPAMOTHBIX PEIICHUMN
poOJIeM B CUTYAIIUsIX, CBA3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IUIAHUPOBATh U IPOBOJUTH
XUMUYECKUN SKCIEPUMEHT (MOJIyYeHHEe W M3Y4YeHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBEHHBIE PEAKIMW YIJIEBOJAOPOJOB PA3JIUYHBIX KJIIACCOB U
KUCJIOPOACOAEPKAIINX OPTraHUYECKUX BEIIECTB, PELUICHUE SKCIIEPUMEHTAIBHBIX
3a71a4 M0 pACIO3HABAHUIO OPTraHMYECKHUX BEIIECTB) C COOJIIOJICHUEM MPaBUII
0e30macHOro OOpalleHusl ¢ BeEIIeCTBAMH W JIaOOpaTOPHBIM 000PY/IOBAaHHUEM,
dbopMynHupoBaTh II€NIb HUCCIENOBAHUS, NPEJACTABIATh B pa3IudHON (opme
pEe3yJIbTAThI 3KCIIEPUMEHTA, AHAIU3UPOBATH U OLICHUBATH UX JJOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMEHUM:

coOJIr0/1aTh MpaBUjIa IKOJOTHYECKH I1eJIeCO00pa3HOTo MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTA B LEISAX COXPAHEHHSI CBOETO 3J0POBbS, OKPYXKAIOLIEH
MIPUPOAHOMN CPEAbl U JOCTHKEHUS €€ YCTOMUMBOIO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHMYECKOTrO JCHCTBUS HA >KUBBIE OpPraHU3MbI
ONPENEIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas CMbICH TTokaszaress [1/1K;

aHAJIM3MPOBATH IIEIECOO0PA3HOCTh MPHUMEHEHHS OPTaHWYCSCKHX BEIIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIOJb3a;



c(hOpMUPOBAHHOCTb YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3IMYHBIX HCTOYHUKAX (HaydyHasl U yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U ApyTrHUe), KPUTHUIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 UH(POpMAIUIO, TIepepadaTsiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1aueii.

11 KJIACC

IIpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XUMHS» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHHM MOPUPOAbI, O MECTE€ W 3HAYCHUU
XUMHUH B CHCTEME CCTECTBEHHBIX HAyK W €€ poJin B 00ECIEUCHHUU YCTONIMBOIO
pa3BUTHUS, B pEIICHUU TPOOJEeM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/JaHUM HOBBIX MaTEpHAJIOB, HOBBIX
HUCTOYHUKOB DHEPIHUH, B OOECIICUYCHUM PAIMOHAIBLHOI'O IMPHUPOJIOINONIL30BAHUS, B
GbopMHUPOBAaHUY MHPOBO33PEHHUS U OOIIEH KyJIbTyphl UYEJIOBEKa, a TaKkKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbI0 U TPHUPOTHOMU
cpene;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATHS — XUMHYECKHM DJJIEMEHT, aToM, SAPO aTroMma,
U30TOIIbI, AJICKTPOHHAs 000JI0UKa aToMa, S-, P-, d-aTOMHBIC OpOHTAIN, OCHOBHOE U
BO30YXJIEHHOE COCTOSHUS aToma, THOpHAM3aludsg aTOMHBIX OpOuTajed, HOH,
MOJIEKYJa, BaJCHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, CTEIEHb  OKHCJICHUS,
XUMUYECKasi CBA3b (KOBaJICHTHAsl, WOHHAs, METa/lIMuecKas, BOJOpPOHAs),
KPUCTAUIMYECKAsT PEETKA, XUMHUYECKas peakuus, pacTBOpP, JJIEKTPOJIMUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJUTUYECKAS JUCCOLIMAIINA, CTENEHb JHCCOLMALINHU,
BOJAOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3¢ deKT
XUMHYECKOW PEAKINH, CKOPOCTh XUMHUECKOW PEAKIIUHU, XUMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOpHUsl ICKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYCCKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACChI BELIECTB, 3aKOH COXPAHEHUS U
MPEBPALLCHUS SHEPTUU NMPU XUMHYECKHUX PEAKIMAX, 3aKOH MOCTOSIHCTBA COCTaBa
BEII[ECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XAMHUH, MHPOBO33PCHUYECKUME 3HAHUS, JIEKAIME B OCHOBE IOHUMAaHMSA
MPUYUHHOCTA M CHUCTEMHOCTH  XHMHUYECKUX  SIBIICHUW;  COBPEMECHHbBIC
IPEJICTABJIEHNUS O CTPOEHHUM BEIIECTBA HAa ATOMHOM, HOHHO-MOJIEKYJIIPDHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUSA O MEXaHU3MaX XUMHUYECKHUX
peakiui, TEPMOJUHAMUYECKHUX M  KHHETHYECKHX 3aKOHOMEPHOCTSAX  HX
MPOTEKAaHUA, O XMMHUYECKOM PABHOBECUH, PACTBOPAX U JHUCIIEPCHBIX CHUCTEMAX;
(bakTONOTrHYEeCKHEe CBEICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHH M OE€30MacHOM
UCIIOJIb30BAaHUU BaKHEUIIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU



NESATENbHOCTU  4YeJNOBeKa, OOUMX  HAay4YHBIX  NPHUHIMIAX  XUMHUYECKOIO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOIIUE MOHSITHS MpU
ONKMCAHUH HEOPTAHUUECKUX BEIIECTB U UX MPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHSI HCIIOJIb30BATH XUMHUYECKYIO CUMBOJIUKY JUIS
coctaBieHUss (GOpMysl BEUIECTB W  ypaBHEHUH  XHMHUYECKUX  pPEaKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBnanbHbie Ha3BaHUS OTACIBHBIX
BELIECTB;

c(OpMUPOBAHHOCTb YMEHHUS OINPENEIATh BAIEHTHOCTh U CTEINEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEIMHEHMSX, BHJ XMUMHYECKOW CBS3U (KOBaJE€HTHas,
WMOHHAsl, METAJUIMYecKas, BOJAOPOJHAsA), THUIl KPUCTANIMYECKOW PEIIETKU
KOHKPETHOT'O BEIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEHIECTB OT
BUJA XWMHYECKOW CBSI3W W THUMNA KPUCTALUIMYECKON pemeéTku, OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBS3H;

c(hOpMHPOBAHHOCTh  yYMEHHMH:  KJIaccU(DUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 10 UX COCTaBY, XUMUYECKHE PEAKIUU 110 PA3JINYHBIM MPU3HAKAM (YUCITY
U COCTaBy pearupyrouux BELIECTB, TEIIOBOMY 3((}EKTy peakuuu, U3MEHEHUIO
CTENEHE OKHCIECHUS OJJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTaiau3aTropa u
JPYTHE); CAMOCTOSITENIbHO BBIOUPATh OCHOBAHUS U KPUTEPUU JJIs1 KIacCU(UKAIUU
M3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIUK;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBHIBATH CMbICI NMEPUOINUECKOro 3aKoHa /JI.
N. MenpeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYI0, O0OBSICHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XWMHYECKHX JJEMEHTOB II€PBOr0O—4ETBEPTOrO MNEPHUOJIOB
[lepuognueckon  cucremsr  JI.HA. Menpeneena, WCMOJIb3Ysl  TOHSTHS
(QHEPreTUYCCKHE YPOBHM», «IHEPTETUYCCKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTanny», «OCHOBHOE U BO30YXKIEHHOE JHEPreTUUYECKHE COCTOSHHUS aToMay;
O00BSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U HUX
COCMHEHUM 10 mnepuojgam u rpynmnam llepuwoamueckou cucremsr [, .
MeHieneeBa, BaJ€HTHbIE BO3MOKHOCTU aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS
WX DJIEKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTb YMEHMI: XapakTepuszoBaTh (OMHCHIBaTH) OOIIHE
XUMHAYECKUE  CBOMCTBA  BEHIECTB  PA3JMYHBIX  KJIAcCOB,  IOJATBEPKIATh
CYILIECTBOBAHHE T'€HETUYECKON CBS3M MEXIY HEOPraHWYECKHMH BEIIECTBAMM C
HNOMOIIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;



c(hOpMUPOBAHHOCTb yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHCJIUTEIBHO-
BOCCTAHOBHTEIIPHBIX PEAKIIUM MOCPEJACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peakIuii MOHHOTO OOMEHa IyTEM COCTaBIICHHS WX IMOJHBIX U
COKpPAalIéHHBIX  MOHHBIX  yPaBHEHHW;  peakuuil  TUAPOJIM3a;  peaKuuu
KOMILIEKCO00pa3oBaHus (Ha MpUMeEpPe T'UIPOKCOKOMIIEKCOB IIMHKA U aJIFIOMUHUS);

c(OpMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMUYECKUX PEaKIUN C Yy4ETOM HX IHEPreTHUUECKUX XapaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTHM XHUMHYECKOW peaKlMh B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TAK)KE XapaKTep CMEIICHHUS XUMUYECKOTO PaBHOBECHUS 1O BIUSHUEM
BHEIIHUX Bo3zaeicTBuil (mpunuun Jle [llarense);

c(OpMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XWMUYECKHE PEaKIUH,
JeXallue B OCHOBE IMPOMBIIUICHHOTO TMOJYYEHHUsI CEPHOM KHUCIOThI, aMMHakKa,
o0lllMe HaydyHble TPUHLMIB XUMHYECKUX TMPOU3BOJICTB; 11€7€CO000pa3HOCTh
IMPUMEHEHHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOUICHHUS PUCK-TI0Nb3a;

c(hOpMUPOBAHHOCTb BIIAQJICHUS CHUCTEMOM 3HAHUW O METOJaX HAYYHOIO
MO3HAHUS SBJICHUU TMPUPOABI — HAOIIOJACHUE, H3MEpPEHUEe, MOJEIUPOBaHUE,
AKCHEPUMEHT (PEeabHbI U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX,
YMEHUS IPUMEHSITh 3TH 3HAHUS MPU IKCTIEPUMEHTATHLHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSCHEHMS] XHUMHYECKUX SIBIICHUM, MMEIOIIUX MECTO B MPUPOJE,
MPAKTUYECKOMN JEATEIIbHOCTH Y€JIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSATUAMHU U TPEACTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0oJiee 0OCO3HAHHOT'O TOHUMAHUS MaTEPUATIBLHOTO €ITMHCTBA MUPAa;

c(hOpMUPOBAHHOCTb yMEHHUS TPOBOJAWTH pACUEThl: C HCIOJIb30BaHUEM
MOHSITUNA «MaccoBasi JIOJIsI BEIIECTBA B PACTBOPE» U «MOJISIpHASE KOHLICHTPALIUS»;
MaccChl BEIIECTBA WM 00BhEMA Ta3a MO0 W3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMHU BEIIECTB; TEII0BOro 3¢ dexra
peaKkuuM; 3HAYEHUS BOJOPOIAHOIO IOKa3aTes PacTBOPOB KHUCIOT W WIEIOYEH C
W3BECTHOM CTEIMEHBbIO JMCCOIMAIMU; Macchl (00bEéMa, KOJIMYECTBa BEIIECTBA)
IPOJIyKTa PEaKIMU, €CIU OJHO M3 MCXOJHBIX BEIIECTB JaHO B BHJIE€ pacTBopa C
ONpeIeIEHHOM MacCOBOM J0JeH pacTBOPEHHOTO BEIIECTBA WJIM JaHO B M3OBITKE
(MMeeT MpUMECH); JOJIM BBIXOJIa NPOJYKTAa pPEaKIMH; OOBEMHBIX OTHOIICHHUHN
rasos;

c(hOpMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIBHO IUIAHUPOBATh U MPOBOJUTH
XUMUYECKUN  DKCIEpUMEHT  (MPOBEICHHE  PEaKIuid  HOHHOrOo  OOMEHa,
MOATBEPKIEHUE KAUECTBEHHOTO COCTAaBa HEOPTAHMYECKHUX BEILECTB, OMPECICHUE
cpenbl PacTBOPOB BEIIECTB C IMOMOIMIbIO HMHAUKATOPOB, HU3YYEHUE BIHSHUSA
pa3nuHbIX  (PAKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHUE



OKCIEPUMEHTANIbHBIX 3a7ad 1o Temam «Mertamnel» u  «Hemeramis»y) ¢
cOOJTI0/IEeHHEM TpaBUiI O€30MacHOro OOpallleHus ¢ BellecTBaMu U J1abopaTopHbIM
o0opynoBanueM, (opmyaupoBaTh I1edb HCCIAEAOBAHUS, TMPEACTABIATH B
paznuuHoM (QopMe pe3ynbTaThl HKCIEPUMEHTA, AHAIMU3UPOBATh U OLIEHUBATHUX
JIOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHHI: COOIOIaTh MPpaBUiIa MOJb30BAHMS XUMHUYECKOM
nocynod ® jabopaTopHbIM 00OpymOBaHUEM, OOpallieHHs C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIUSMH [0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB, JKOJIOTHYECKH 11€J1eCO00pa3HOrO TOBEACHUS B OBITY W TPYIOBOH
NEATEbHOCTA B LIETSIX COXPAHEHHSI CBOETO 3JI0POBBS, OKPYKAIOLIEH MPUPOIHOU
cpenbl U JOCTUXKEHUA €€ YCTOWYMBOIO pAa3BUTHUS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JIEUCTBUS HA KUBBIC OPraHU3Mbl OMPEICTIEHHBIX HEOPTaHUYECKUX
BEIIECTB, NOHUMAas cMbIch nokazarens [TJIK;

c(OpMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIISATH IIEJICHANPABICHHBIN TOUCK
XUMHUYECKON MHGOpMAIINH B PA3TUYHBIX UCTOUYHUKAX (Hay4YHAs U yueOHO-HAy4YHAs
JUTEpaTypa, CpelicTBa MaccoBOil nH(popmanuu, MIHTEpHET U apyrue), KpUTUUECKU
aHAIM3UPOBATHXUMHUUECKYIO MH(POpPMAIIHIO, TIepepadaThiBaTheé U HCIOIb30BATHB
COOTBETCTBHH C IMOCTABIEHHOMN Y4eOHOU 3a/1auei.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB M TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pa3nea 1.Teopernyeckue 0OCHOBBI OPraHNYeCKOH XHMHUH
[Ipenmer oprannueckon xumuu. Teopus
1.1 c p OHCHI/I}I op FaHUYECKUX COC HHeHI/II‘EI) A. M 8 bubmorexa LTOK
' P P A S https://m.edso0.ru/d69df650
byrneposa
Hroro no pazneny 8
Pa3pnen 2.¥YraeBogopoabt
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5 bubnmoreka [JOK
' LAKJIOAJIKAHBI https://m.eds00.ru/d69df650
29 HenpenenbHbie yrieBoaopoIbl: aJKeHbI, 14 1 bubmuorexa [IOK
' aJIKaJuCHBI, aJIKHHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 ApomaTtruecKue yrieBoJa0POIbI (apeHbI) 8 https://m.eds00.ru/d69df650
24 IIpupoHbEIE HICTOYHUKH YTIIEBOAOPOIOB U UX 4 bu6nmorexa LIOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6nuoreka [IOK
2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Pa3pnen 3.Kucaopoacoaep:xkamue oprann4eckue coeAuHeHUs
3.1 Cnuptel. ®enon 11 1 bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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KapOoHunbHbIC COSTUHEHUS: aTbACTH/IBI

bu6mmorexa [IOK
3.2 keToHbl. KapO6oHoBbie kucimoThl. CloKHBIS 21 httos://m.edso0.ru/d69df650
s¢upsL. XKups
bu6nuorexa LIOK
33 YEaeBofE o https://m.eds00.ru/d69df650
Wroro no pazueny 41
Pa3nea 4.A30Tcoaepikamue opranudeckue coeMHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 htts://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen S5.BbicokoMOsIeKyJISIpHBbIE COeIMHEHUS
5.1 BbICOKOMOJIEKYISIPHBIE COEAUHEHUS 6 bubmorexa IOK
' Y A https://m.edsoo.ru/d69df650
Htoro no pasneny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/ieioB H TEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypchbl
Pa3jnen 1.TeopeTnueckue 0CHOBBI XMMUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoguueckas cucTemMa XUMHYCCKUX 9 bubmmorera [JOK
' PHOA https://m.edsoo.ru/2dd57f24
anemenToB . 1. Menaeneera
12 Crpoenue BeuiectBa. MHOrooOpasue 11 1 bubnmnoreka [JOK
' BEIIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
MMHTACCKHE peakitn https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2.Heoprannueckasi XuMust
bubmunorexa IHOK
21 Hemeranet 31 1 3 https://m.edso0.ru/2dd57f24
but6mmoreka [JOK
22 Meraubi 23 ! 2 https://m.edso00.ru/2dd57f24
Wroro no pazueny 54
Pa3nen 3.XuMus u :Ku3Hb
31 MeToabl NO3HAHUA B XUMUHU. XUMUS U 9 but6mmoreka [IOK
' KH3Hb https://m.edso00.ru/2dd57f24
Hroro mo pazneny 9
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTuuyeckue
n/n Bceero H3yUYeHHsi ~ 00pa3oBaTeJIbHbIC Pecypchl
padoTbI padoTbI
[Ipeamer u 3HayeHUE
OpraHUYECKON XMUMUH,
1 MIpeacTaBICHUE O 1 bubmmorexa [JOK
P https://m.eds00.ru/3686e6f5
MHOT000pa3uu OpraHuYecKux
COEIMHEHU I
DIIEKTPOHHOE CTPOEHUE aTOMa
nepojia (OCHOBHOE U
2 1}3](r)36p ,I[éEIHOC COCTOSTHHS) 1 Enbmiorexa HOK
Y ' https://m.edsoo.ru/0ce6fd4c
BanenTHbIE BO3MOXHOCTH
aToma yriiepojaa
Xumuueckas CBs3b B
OpPraHHYECKUX COSTUHECHHUSIX.
3 MexaHu3Mbl 00pa3oBaHUS 1 bubmmorexa LOK
. P https://m.edso0.ru/8d39f5c8
KOBaJEHTHOM CBSI3H, CITOCOOLI
paspsiBa CBsI3€i
Teopus crpoeHus
4 OpraHNYeCcKUX COeqUHEHNH A 1 bubmmorexa [JOK
P ' https://m.edso00.ru/9e595ch8
M. bytneposa
Bunbl uzomepuu: CTpykTypHas,
5 [IPOCTPAHCTBEHHAS. 1 bu6nmorexa [IOK
DneKTpoHHBIE AP PEKTH B https://m.edsoo0.ru/b0e61661
MOJIEKYJIaX OPraHUYECKUX



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
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COCIUHEHUN

[IpencraBnenue o
KIaccu(UKaIuy u

6 CHUCTEMaTUYeCcKast bubmmorexa LOK
https://m.edsoo.ru/c212dd21
nomenknatypa (IUPAC)
OpPraHMYECKHX BEIIECTB

7 Knaccudukanus peakuuii B bubnuorexa [LIOK
OPraHNU4YeCKOW XUMHH https://m.edsoo.ru/ba5706aa
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK

8 y
3HAHUM 110 TemMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJIOTUYECKHN PSL,
obmas ¢popmyna,

9 HOMEHKJIaTypa U U30MEpHs, bu6muoreka [IOK
3JIEKTPOHHOE U https://m.eds00.ru/25a14636
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10 DOU3NYECKUE U XUMUUYECKHUE but6mmoreka [IOK
CBOMCTBA alIKaHOB https://m.edsoo.ru/3137711c
Haxoxnenue aikaHoB B

11 npupozne. CriocoOs! moay4eHus bubnmorexa [JOK

pHpoe. yi https://m.edsoo.ru/259b0a5h
Y IPUMEHEHUE aJIKAHOB
[HuknoankaHsl: 001Ias
¢dbopMyna, HOMEHKIIATypa U

12 M30MepHsi, 0COOCHHOCTH bu6mmoreka [IOK
CTPOEHUS U XUMHUYECKHX https://m.edso0.ru/156730d2
CBOWCTB, CIIOCOOBI MOIYYEHHS U
MIPUMEHEHHE

bu6muoreka [IOK
13 Pemenue pacu€THbIX 3a1a4 Ha noumorexa L

https://m.edsoo.ru/bf84d8eb
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onpeIeJICHUE MOJICKYIISIPHOU
(hopMyITBI OPTaHHYECKOTO
BEIIIECTBA 10 MACCOBBIM JOJISIM
ATOMOB DJIEMEHTOB, BXOISIIUX
B ero coctaB. CHcTeMaTH3aLKs
1 000011IeHNE 3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH P,
obmras ¢popmymna,
HOMEHKJIATypa, JIEKTPOHHOE U

but6mmoreka [IOK

14
MPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/273b0ale
MouseKyJl. CTpyKTypHas ¥ LiMC-
TpaHC-U30MEPHS AJTKEHOB
OU3NYECKUE U XUMUYECKUE
15 cBoicTBa ankeHoB. [IpaBuio bubmmorexa [JOK
P https://m.edsoo.ru/21069ccd
MapkoBHUKOBA
16 Crioco6bI TToTy4eHus U bu6mmoreka [IOK
IIPUMEHEHHUE aJIKCHOB https://m.eds00.ru/665dc058
IMpakTnyeckas padora Ne 1
17 no Teme "[lonyuenue >THIeHA U bubmmorexa OK
i . https://m.edsoo.ru/0941eed8
W3y4YEHUE €ro CBOWCTB
Pemenne pac4€THbIX 33724 HA
18 ONPEAEICHUE MOJIEKYIISIPHON bubnuorexa [JOK
(hOopMyIbl OPraHuYeCcKOTO https://m.edsoo.ru/e9ea9921
BEILlECTBA
ATNKaaueHbl: CONPSKEHHBIE,
M30JIMPOBaHHbIE,
but6mmoreka [IOK
19 KyMYJIMPOBaHHBIE.

Oco0eHHOCTH ANEKTPOHHOTO
CTpOECHUS

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



https://m.edsoo.ru/273b0a1e
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XHUMHUYECKHE CBOWCTBA

bu6moreka [IOK

20 CONPSIKEHHBIX THEHOB https://m.edso0.ru/e561253d

21 Crioco0bl mosTy4eHus: u bu6muoreka [IOK
IIPUMEHEHHE aJIKaJIHEHOB https://m.eds00.ru/1aa81660
AJKHUHBI: TOMOJIOTUYECKUH A,
obmas hopmyia,

22 HOMGHK?;aEypya, 3JIEKTPOHHOE U bubmmorexa [IOK

https://m.edso0.ru/68b6ccac
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3MUecKre CBONCTBA

23 XUMHUYECKUE CBOICTBA AIKHHOB bubamorexa [JOK

https://m.eds00.ru/23493a93

24 KauecTBeHHBIE peakiuy Ha bu6mmoreka [IOK
TPOUHYIO CBA3b https://m.edsoo.ru/7b1c48da

o5 CriocoOb! nostyueHust u bubmuorexa LIOK
IIPUMEHEHHE aJIKMHOB https://m.edsoo.ru/a6f9alea
Pemenue 3agau: pacué€rsl 1o

26 YPaBHEHUIO XUMHUECKON bubmmorexa LOK

https://m.edsoo0.ru/5db8e526
peakuuu

97 CucreMmaruzanys 1 00001eHne
3HAHHUU TI0 TeME
ApeHbI: TOMOJIOTHYECKUN PSI,
oburas ¢popmyina,

08 HOMEHKJIaTypa. DJIIEKTPOHHOE U bu6mmoreka [JOK
MPOCTPAHCTBEHHOE CTPOEHUE https://m.edsoo.ru/a92a7094
MoJIeKyJ1 OeH30J1a ¥ TOyoJIa,
ux (puznYecKue CBOMCTBa

29 XHWMHUYECKUE CBOICTBA apEHOB: bu6mmoreka [JOK

peaKIu 3aMeIeHUs

https://m.edsoo.ru/a44alaed
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XHUMHUYECKUE CBOMCTBA apECHOB:

30 peakuy IPUCOCTHHEHNS, bubmmorexa LIOK
https://m.edsoo.ru/a44alae4

OKHCJICHHE TOMOJIOrOB O€H30I1a

31 Oco0eHHOCTH XUMUYECKHUX bu6muoreka [IOK
CBOMCTB CTHpOJIA https://m.edsoo.ru/d5018a54
Pemenue pacuérHbix 3a/1a4 Ha

39 ompeJIeTICHUE MOJICKYIISIPHOU bu6mmoreka [IOK
(hOpMyITbI OPraHUIECKOTO https://m.edsoo.ru/53461a2c
BeIIECTBA

33 CriocoOsl mostyueHust u bu6nmoreka [IOK
IIPUMEHEHHE apEHOB https://m.edso0.ru/6f717d09
['enernueckas CBA3b MEKIY

34 Pa3IMYHBIMU KJIaccaMu
yTIEBOIOPOIOB
Pacuérel no ypaBHeHUSAM
XUMHYECKHUX PEAKIUH.

35
CucremaTtu3zanus u 0000IICHIE
3HAHUM 1O TeMe

36 [Tpupoansiii ra3. [lomytHbie
HE(TSHBIE ra3bl

37 KameHHbI#1 yronb U IpogyKThI bu6nuoreka [IOK
€ro nepepadoTKu https://m.edso00.ru/69b3398b
Hedtp 1 ciocoOw eé

38 nepepadotku. [Ipumenenne bubmmorexa LIOK

https://m.edso0.ru/21f9de78

MIPOAYKTOB NepepabOTKu HEPTH
I'eneTnyeckas CBA3b MEXKIY

39 Pa3IUYHBIMH KJIacCaMu

YTJIEBOIOPOIOB



https://m.edsoo.ru/a44a1ae4
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["anoreHonpon3BoIHBIE
YIJIEBOIOPOIOB: 3JIEKTPOHHOES

bubmuorexa [JOK

40
CTPOEHUE; PEAKLUH 3aMEILICHUS https://m.eds00.ru/82b4d759
rajoreHa
JeicTBue menoyei Ha
raJOreHITPOU3BOTHBIC.
41 BzaumopelictBue
IUTAJION€HAJIKAHOB C MAarHueM U
LIUHKOM
Cucremaruzanus 1 00001eHne
42 3HAHUMH 10 pa3aesa bubnmorexa LIOK
" P \ Y https://m.edsoo.ru/20e89f22
YraeBoaopo bl
43 Koutpoannas padora Nelmo bubnuotexa [JOK
TeMe "YrieBonopoasl” https://m.edso0.ru/95¢9e298
[IpenenbHbIE OAHOATOMHBIE
CIIUPTHI: TOMOJIOTHYECKHM P,
o61as hopMyia, CTpOCHHUE
44 MOJIEK (Ji'l) EsoyMe I/mp bubmorexa HOK
Y pHL, https://m.edsoo.ru/df04c5cd
HOMEHKJIaTypa,
Kiaccupukanus, Gusnueckue
CBOMCTBA
XUMHUYECKHE CBOMCTBA
45 MPEIENLHBIX OJHOATOMHBIX bubmmorexa [JOK
pe a https://m.edsoo.ru/26ee34fe
CIIUPTOB
CriocoOsl mostyueHust u
46 MIPUMEHEHHUE OTHOATOMHBIX bubmorexa LOK
p https://m.edso0.ru/484100000000000
CIIUPTOB
47 [Ipocteie 2¢upsi: bu6nmnoreka [IOK

HOMCHKIJIaTypa U U30OMCPH,

https://m.edsoo.ru/c2c788bh2



https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298
https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2

0COOCHHOCTH (PU3UYECKUX H
XUMHUYECKHUX CBOMCTB

MHOroaTroMHbI€ CIIUPTHI:
STUJICHTJIUKOJb U TIIMLEPUH, UX

but6mmoreka [IOK

48
(bU3UYECKHUE U XUMUYCCKHE https://m.edsoo.ru/ee4d84aa
CBOMCTBa
CriocoOsl mostyueHust u

49 MPUMEHEHHE MHOTOaTOMHBIX bubmmorexa [IOK

P https://m.edsoo.ru/d12e567d
CIIUPTOB
DEHOJI: CTPOCHUE MOJIEKYJIbI,
50 (u3Hyeckne CBOMCTBA bubmmorexa LIOK
' https://m.edsoo.ru/2ce726f8
Tokcuanocth perona
but6mmoreka [IOK
51 X i
MMIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9

59 Crioco0sI TTOTy4eHUS U bu6nmoreka [IOK
npuMeHeHne (eHoIa https://m.edsoo.ru/c77ddf4c
IIpakTyeckas padora Ne 2.

53 Pemmenne skcriepuMeHTaIbHBIX bubnuorexa LIOK
3aga4 no teme "CrnupTel U https://m.edsoo.ru/fd0ced09
¢denopr"

54 CucremaTu3zanus ¥ 00001IeHHE bubmuotexa [JOK
3HAHUM 10 TeME https://m.eds00.ru/1810cb9b
AJIBIETH/IBI M KETOHBI:

AJIEKTPOHHOE CTPOCHUE
55 KapOOHUIILHOW TPYIIITHI; bu6mmoreka [IOK

TOMOJIOTHUECKHE PsI/IbI, 001Iast
dbopmyna, uzomepus u
HOMEHKJIaTypa

https://m.edsoo.ru/b139beaa
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ANbIeruapl U KETOHDI:

56 (u3HUYecKre CBOMCTBA; peakIuu bubmmorexa LIOK
P https://m.eds00.ru/c887425¢
MIPUCOSTMHCHHUS
Peakuuu okucieHus u
57 KauyeCTBEHHBIE PEAKIIMU bubmorexa LOK
pearh https://m.edso00.ru/a393baa9
aJbJIETUI0B U KETOHOB
58 Crioco0bI oTy4eHust bu6mmoreka [IOK
albACTUI0B U KETOHOB https://m.edso0.ru/520d1c51
OAHOOCHOBHBIE MPEAETbHBIC
59 KapOOHOBBIE KUCJIOTHI, bu6mmoreka [IOK
O0COOEHHOCTH CTPOSHUS UX https://m.edsoo.ru/fecOb113
MOJICKYIT
M3omepus 1 HOMEHKIIATypa
60 Ka 605013171)( KHUCJIOT nyp bubmorera [JOK
P . https://m.edso0.ru/700cc87b
(bu3mvecKre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
61 IpeaeIbHbIX OJHOOCHOBHBIX bubmorexa OK
P https://m.eds00.ru/40e6e0e9
KapOOHOBBIX KHUCJIOT
OCcoOEeHHOCTH CBOMCTB
62 MYPaBbUHOHN KHUCIIOTBI. bu6nuoreka [IOK
MHuoroo6pa3ue kapOOHOBBIX https://m.edsoo.ru/bb31be71
KHCJIOT
Oco0EHHOCTH CBOMCTB:
HeTpeeTbHBIX U
apOMaTHYECKUX KapOOHOBBIX,
bub6mmoreka LIOK
63 TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBLIX KHUCJIOT.

IIpencraBuTenn BBICIIUX
KapOOHOBBIX KHUCIIOT

https://m.edso0.ru/83a08773
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Ilonsarue o IMPOU3BOJHBIX

bu6moreka [IOK

64 KapOOHOBBIX KUCIIOT https://m.edso0.ru/0d162d9d
CriocoOsl 1ostyueHus u

65 pUMeHeHHe KapOOHOBBIX bubmmorexa LIOK

https://m.edso0.ru/7c065c9d
KHCIIOT
CrnoxHble 3GupsblL:
TOMOJIOTHYSCKHIA PsijI, 001as but6mmoreka [JOK

66
bopmyna, u3omMepus u https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa

67 OU3NYECKUE U XUMUYECKUE bubmuorexa [IOK
cBoicTBa 3(pUpoB https://m.edsoo.ru/ad6b94b2
Pewmenne pacy€THbIX 3a1a4: 110
YPaBHEHUIO XUMHUYECKON

68 peakiuu, Ha OnpeeeHne
MOJICKYJISIPHOHN (hOPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
IIpakTyeckas pabdora Ne 3.

69 Pemmenue skcriepuMeHTaIbHBIX bubmuorexa LIOK
3aaa4 o Teme "KapOoHoBbie https://m.edso0.ru/486671fb
KUCHOThI. ClioKHbIE 3QUphI"

Kupsr: HHe, QU3NYECKU
70 u XIEMH::EI?:IG CeB’O(I\%I)C”fBa o Bubmmorera [IOK
https://m.edso0.ru/a19c5b98
(rumposns)
Oco0eHHOCTH CBOMCTB JKHUPOB,

71 coAepKalIux OCTaTKH bu6mmoreka [IOK
HENPEIEIbHBIX KUPHBIX https://m.eds00.ru/b0331922
kucnoT. JKupsl B mpupoze

72 MBpI1a Kak COJIA BBICIIIAX bubamorexa [JOK

https://m.edso0.ru/3c566565
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KapOOHOBBIX KHCIIOT, HX
Morotiee aeicTeue. Ilonstre o
CHUHTCTHUUYCCKUX MOIOIINX
cpeactax (CMC)

I'enernueckas cBSI3b
YTJIEBOJIOPOJIOB M

bu6mmoreka [IOK

73
KHUCJIOPOJCOAEPKAITUX https://m.eds00.ru/56790c96
OpraHUYECKHX BEILECTB

74 Pacuérel o ypaBHEHUAM
XUMUYECKHUX PEaKIn
Cucremaruzanus 1 00001eHne bu6mmoreka [JOK

75 .
3HaHUI MO TEME https://m.edsoo.ru/f8eaf2eb
OO0mas xapakTepucTuKa

76 YIIEBOJIOB M Ki1accuukarus bubmuorexa LIOK
YTJIeBOJIOB (MOHO-, TU- U https://m.edso0.ru/7a9693al
MOJINCaXapu/Ibl)

Momnocaxapusl: pusznyeckue
7 CBOICTBa If Haxof eHHE B bubmmorexa OK
A https://m.edsoo.ru/b4bdda2d
IpUpoIe
[IpumeHeHune rroKo3sl, €€
78 SHAYCHIE B bubmuorexa [IOK
https://m.edsoo.ru/5e61122d
KU3HENIESITEIIbHOCTU OpraHu3Ma
Jlucaxapuapl: caxaposa,

79 MaJIbTO3a 1 JaKTO3a. bubmuorexa [JOK
Haxoxnenue B npupoae u https://m.edsoo.ru/eb0384¢e7
MIPUMEHEHHUE TUCaXapHiOB

80 [Tonucaxapuasl: cTpoeHHE bu6mmoreka [JOK

MaKpOMOJIEKYJ, PU3NUYECKUE U

https://m.edsoo.ru/72a04508
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XMMHYECKHE CBOMICTBA,
IIPUMEHEHHE

[NonsiTie 00 MCKYCCTBEHHBIX

but6mmoreka [IOK

81
BOJIOKHAX https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 33a4 Ha
82 oTpe/IeNICHUE A0JU BbIXOa bu6nmoreka [IOK
MPOAYKTA PEAKIUHU OT https://m.edsoo.ru/7fde47ef
TEOPETUIECKH BO3ZMOKHOTO
CucreMatu3anus 1 0000IIeHHE Bbu6mmoreka [JOK
83 .
3HAHWU IO pa3Jeny https://m.edso00.ru/08d4364c
KonTpoabnas paboraNe2 no
84 teme "Kucnopoacoaepxariue bubmmorexa [JOK
POACOAED m" https://m.eds00.ru/42c6678e
OpraHUYECKHEe COCTUHEHUS
AmuHbI: KI1accudukars,
CTpOCHHE MOJIEKYJI, 0O1as
85 (bT(f) MyJ1a I/I3OMeyI/I$I bubmmorexa [IOK
pMYTa, pY, https://m.edsoo.ru/efa7e6ca
HOMEHKJIAaTypa U Gu3NIeCcKue
CBOMCTBaA
86 XHWUMUYECKUE CBOMCTBA bubmuorexa [IOK
ann(paTHIECKUX aMUHOB https://m.edso0.ru/1bc5¢cf80
AHI/IJII/IHZ CTPOCHUC aHUJIMHA,
87 0COOCHHOCTH XUMHYECKHX bubmmorexa [TOK
N https://m.edso0.ru/39cd21f1
CBOWMCTB aHWJIMHA
CriocoObl mostyueHust u
88 pUMEHEHHE ann(aTHIECKUX bubmorexa LIOK
P https://m.edsoo.ru/eal38763
aMHUHOB
89 AMWHOKHCIIOTHI: HOMEHKJIaTypa bubmuorexa [IOK

1 uzomepus, puznyeckue

https://m.edso0.ru/d1773e80



https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e
https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80

cBoiicTBa. OTOebHbBIE
MIPEACTABUTETHN 0.-aMHUHOKHCIIOT

XUMHUYECKHE CBOVCTBA
AMUHOKHCJIIOT, UX

90 OMOJIOTHYECKOE 3HAUCHUE bubmmorexa OK
https://m.edsoo.ru/77df705a
aMUHOKHCIIOT. CUHTE3 U
THIPOJIU3 TICTITHIOB
o1 benku kak npupoaHbIe bu6muoreka [IOK
MIOJIUMEPBI; CTPYKTYPbI OEJIKOB https://m.edso0.ru/429e9899
but6mmoreka [IOK
92 XUMHUYECKUE CBOMCTBA OEITKOB
https://m.edso0.ru/6237306d
AzoTcozepikaiiue
reTePOIMKINYECKHE
93 coe I:/IHHCHI/ISI Hyxnennossie Bubmmorera [IOK
! Y https://m.eds00.ru/521d1431
KHCIIOTBI: COCTaB, CTPOCHHE U
Onosiornyeckas poib
IIpakTHyeckas pabdora Ne 4.
Pemenne skcriepuMeHTaNIbHBIX
94 2784 [0 TeMe bubmuotexa [JOK
" % https://m.edsoo.ru/8e3c02d1
A3zoTcoaepxalime
OpraHUYeCcKHe CoeMHEHUs"
IIpakTyeckas padora Ne S.
95 Pemrenne skcnepuMeHTaIBHBIX bu6mmoreka [JOK
3a7a4 o teMme "Pacro3zHaBaHue https://m.edsoo.ru/bde3fdf6
OpraHUYECKUX COCTMHECHHM"
Kountpoasnas padoraNe3mno
96 Teme "A3oTcoaeprkanine bubmmorexa LOK
Acprratl " https://m.edso0.ru/ce561bc7
OpraHUYECKHUEe COCTUHEHUS
97 OcHOBHBIE TIOHSTHS XUMHUH bubnuorexa [JOK



https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7

BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH 1 METOIBI UX
CHHTE3a —IIOJIMMEPHU3ALUS U
MOJIUKOHICHCAITHS

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

IImacTtmaccel. YTunmuzanus u

bubmuoreka [JOK

%8 nepepadboTKa MmiIacTuKa 1 https://m.edso0.ru/82242e0f
DnacToMephl: HATyPaTbHBII

99 CI/IHTGTI/I‘-IGI:ZKI/IC KanyinKI/I. 1 bubmmorexa [IOK

https://m.edso0.ru/246103ec
Pe3una
Bosiokna: HatypanbHbIE,

100 HCKYCCTBEHHBIE, 1 bu6mmoreka [JOK
cunretnueckue. [lomumepsl https://m.eds00.ru/5963a601
CHEIMAIbHOTO Ha3HAUCHUS
IIpakTnyeckas padora Ne 6.

101 Pemenue skcriepuMeHTaTbHBIX 1 bubnuorexa LIOK
3a7a4 o reMe "Pacro3HaBanue https://m.edsoo.ru/3aebd77a
IJIACTMACC U BOJIOKOH"

O00011IeHNE U CUCTEMATH3AIHAS
M3y4EHHOT0 MaTepuaa 1o TeMe bu6nmoreka [IOK

102 1
"BbicOKOMOIEKYISIpHbIE https://m.edsoo.ru/6a22b1e8
coeMHeHUs "

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601
https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8

11 KVIACC

Ne
n/
n

TeMma ypoka

KoaunuyecTBo 4acoB

Bcer | KoHTpoabH

0 ble padoThbI

IMpakTnyeck
ue padboTbl

Hara
H3Y4YeHU
|

JJeKTpoHHbIe HU(POBLIE 00pa3oBaTebHbIE
pecypcbl

AtoM. CocTaB aTOMHBIX
anep. XUMUYECKUH
3j1eMeHT. M30TonEkl

but6mmoreka LIOK https://m.edsoo.ru/59c112ee

CrpoeHne 3JIeKTPOHHBIX
000JI04eK aTOMOB,
KBaHTOBBIC YHCIIA

but6mmoreka [IOK https://m.edsoo.ru/b4d9fffa

Knaccudukanus
XUMUYECKUX ITIEMEHTOB
(s-, p-, d-, f-amemeHTHI)

bubnuoreka IIOK https://m.edsoo.ru/61294af9

Pacnpenenenue
AJIEKTPOHOB 1O
aTOMHBIM OpOUTATIAM

but6mmoreka [IOK https://m.edsoo.ru/f5f750fe

ONEeKTpOHHBIE
KOH(UTYypauy aToMOB
3JIEMEHTOB B OCHOBHOM
1 BO30YXIEHHOM
COCTOSIHUU

bubnuoteka [{OK https://m.edsoo.ru/8149e846

ONEeKTpOHHBIE
KOH(HUTYpay HOHOB.
DIIEKTPOOTPULIATEITEHOC
Th

bubnuoreka [IOK https://m.edsoo.ru/a0764b24

[lepuoauueckuii 3aK0H
u Ilepnonuueckas

bubmuoteka I{OK https://m.edsoo.ru/16957c01



https://m.edsoo.ru/59c112ee
https://m.edsoo.ru/b4d9fffa
https://m.edsoo.ru/61294af9
https://m.edsoo.ru/f5f750fe
https://m.edsoo.ru/8149e846
https://m.edsoo.ru/a0764b24
https://m.edsoo.ru/16957c01

CHUCTEMAa XUMUYECKUX
anemenToB /l. W.
Menneneena, CBSI3b C
COBPEMEHHOM Teopuen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
XUMUYECKHUX AJIEMEHTOB
1 00pa3yeMbIX UMHU
MPOCTBIX U CIIOXKHBIX
BEILIECTB I10 Ipynnam u
nepuoIam

bubnuoreka IIOK https://m.edsoo.ru/f8468927

10

Cucremarusaius u
0000111EHUE 3HAHUH 110
TEME

Buaer xumudeckoit
CBsI3U. MeXxaHU3MBbI
o0Opa3oBaHUs
KOBaJICHTHOM CBSI3H.
Bonopoanas cBsi3b.
MexMoneKysspHbIe
B3aMMOJCHCTBHUS

bubmuoteka I{OK https://m.edsoo.ru/8fad2942

but6mmoreka [IOK https://m.edsoo.ru/5a8072af

11

BanentHocTh 1
BaJICHTHBIE
BO3MOKHOCTH aTOMOB.
CBs13b 2JIEKTPOHHON
CTPYKTYPBI MOJIEKYI C
UX T€OMETPUIECKUM
CTPOCHHEM

bubmuoreka I{OK https://m.edsoo.ru/3d2ca093



https://m.edsoo.ru/f8468927
https://m.edsoo.ru/8fad2942
https://m.edsoo.ru/5a8072af
https://m.edsoo.ru/3d2ca093

12

[IpencraBnenus o
KOMILJIEKCHBIX
COCIMHCHUIX: COCTAB U
HOMEHKJIaTypa

bubmuoteka I{OK https://m.edsoo.ru/8c66b12a

13

BemecTBa
MOJIEKYJISIPHOTO 1
HEMOJIEKYJIIPHOTO
cTpoeHus. THrbl
KPUCTAJUTMYECKUX
pEIIETOK U CBOMCTBA
BEIIECTB

bubmuoteka I{OK https://m.edsoo.ru/e167635b

14

15

[lonsTHE O THUCTIEPCHBIX
CUCTEMAX.
IIpencrasnenue o
KOJUIOMJIHBIX pacTBOpax

HctrnHHBIE pacTBOpHI:
HACBILLEHHbIE U
HEHACBILCHHBIE,
pacTBOPUMOCT.
Kpucramnoruapatst

bubnuoteka [{OK https://m.edsoo.ru/da2c70e4

bubmuoreka I{OK https://m.edsoo.ru/e9ccdd8d

16

CriocoObl BBIpayKEHUS
KOHIICHTPALUU
pacTBOpOB

bubmuoteka I{OK https://m.edsoo.ru/328e653a

17

Pemrenne 3amgau ¢

HCIIOIL30BaHHUEM

MOHATHH "MaccoBas

J10JIs1 paCTBOPEHHOIO
non

BemecTna", "MoJsipHas
KOHIIeHTpauus"

but6mmoreka LIOK https://m.edsoo.ru/785e0ab4



https://m.edsoo.ru/8c66b12a
https://m.edsoo.ru/e167635b
https://m.edsoo.ru/da2c70e4
https://m.edsoo.ru/e9ccdd8d
https://m.edsoo.ru/328e653a
https://m.edsoo.ru/785e0ab4

18

Knaccudukamnus u
HOMECHKJIATypa
HEOPraHMYECKHIX
BEIICCTB

bubmuoteka I{OK https://m.edsoo.ru/bf9e108d

19

Cucremaruzanuus u
000011IeH1E 3HAHUA T10
TEME

but6mmoreka IIOK https://m.edsoo.ru/8d2c6a3a

20

Konrponsnas padora no
temaM "CtpoeHue
aroMma. [lepuoanueckuit
3akoH u [leprnonnueckas
CHCTEMa XUMHYCCKUX
anemenToB /1. WM.
Menneneena",
"CTpoeHue BelecTBa.
MHuoroo6pasue
BemecTB"”

but6mmoreka LIOK https://m.edsoo.ru/70a60aad

21

Knaccudukanus
XUMUYECKHUX PEaKLUi B
HEOpPraHUYECKOH U
OPraHUYeCKOW XUMHH.
3aKOH COXpaHEHUS
MaccChl BEILIECTB; 3aKOH
COXpaHEHHUS U
MIpEBpALICHUS YHEPTrUn
MIPU XUMHYECKUX
peaKIusax

but6mmoreka [IOK https://m.edsoo.ru/6335cdd?2

22

Tennosble 3¢ heKThI
XUMHUYECKHUX PEAKIUM.

but6mmoreka LIOK https://m.edsoo.ru/d1db86da



https://m.edsoo.ru/bf9e108d
https://m.edsoo.ru/8d2c6a3a
https://m.edsoo.ru/70a60aa4
https://m.edsoo.ru/6335cdd2
https://m.edsoo.ru/d1db86da

TepMoxuMHuueckue
ypaBHEHUS

23

Breraucnenus mo
YpPaBHEHUAM
XUMHUYECKUX PEaKui U
TEPMOXUMHUYECKUM
YpaBHEHUSIM

bubmuoteka I{OK https://m.edsoo.ru/87b13954

24

CKOpOCTh XUMHYECKOM
peaxkuuu, e€
3aBUCHUMOCTH OT
pa3IMYHBIX (HAaKTOPOB.
Karanus u
KaTaanu3aTophI

25

['oMorenHbie u
reTepOreHHbIE PeaKIuu

26

[pakTuyeckas pabora
Ne 1 no Teme "Bnusinue
pazIUYHBIX (HaKTOPOB
Ha CKOPOCTh
XUMUYECKON peakuuu"

bubmuoteka I{OK https://m.edsoo.ru/1facaldl

27

OObpartumsbie u
HeoOpaTHMBbIe PEeaKIIUU.
Xumudeckoe
paBHOBECHE

bubnuotexa L{OK https://m.edsoo.ru/30952f9b

28

[IpakTrueckas padbora
Ne 2 o Treme "Biusinue
pazITUYHBIX (PaKTOPOB
Ha TOJI0KEHHE
XUMHYECKOTO

bubmuoteka I{OK https://m.edsoo.ru/3bf34e17



https://m.edsoo.ru/87b13954
https://m.edsoo.ru/1faca1d1
https://m.edsoo.ru/30952f9b
https://m.edsoo.ru/3bf34e17

paBHOBecHs"

29

DIIEKTPOTUTHYECKAS
nuccoruanua. CUILHbIE
U CJ1a0ble SIEKTPOIUTHI.
Crenenp ArccOUAIIN

bubnuotexa [{OK https://m.edsoo.ru/5f766bdf

30

HonHoe npousBeneHne
BoJbl. Cpelia BOJHBIX
pPacTBOpPOB.
Bonopoansrit
nokazatenb (pH)
pactBopa

bubnuotexa [{OK https://m.edsoo.ru/3966ca89

31

I'maponus conen.
Peakuuu, npoTtekaromue
B pacTBOpax
JIEKTPOJIUTOB

bubnuotexa [{OK https://m.edsoo.ru/09d5adbd

32

[pakTuyeckas pabora
Ne 3 mo teme
"XuMHueckue peakiuu
B pacTBOpax
3JIEKTPOJIUTOB"

bubmuoteka I{OK https://m.edsoo.ru/2e3daeb0

33

OKHCIUTEILHO-
BOCCTAHOBHTEIILHEIC
peakuuu. Baxuerime
OKHCJINTENH U
BOCCTAaHOBHUTEIIHN

but6mmorexa LIOK https://m.edso00.ru/56226060

34

Meto1 31EKTPOHHOTO
(27EKTOHHO-MOHHOT0)
Oananca

bubmuoteka I{OK https://m.edsoo.ru/fb691387

35

DIIEKTPOJIH3 PACTBOPOB

bubnuotexa [{OK https://m.edsoo.ru/93fb97d2



https://m.edsoo.ru/5f766bdf
https://m.edsoo.ru/3966ca89
https://m.edsoo.ru/09d5a9bd
https://m.edsoo.ru/2e3daeb0
https://m.edsoo.ru/56226060
https://m.edsoo.ru/fb691387
https://m.edsoo.ru/93fb97d2

" paciijiaBoOB BCUICCTB

36

Pemenue 3agag
paSJII/I‘-IHBIX THUIIOB

but6mmoreka [IOK https://m.edsoo.ru/5a859d16

37

Pemenue 3amau
Pa3JIMYHBIX THUIIOB

bu6aunoreka LIOK https://m.edsoo.ru/5afa265d

38

Cucremarusanus u
000011IeH1E 3HAHUI 10
TeMe "XHUMHUYECKHE
peakuun"

but6mmoreka IIOK https://m.edsoo.ru/c161eb85

39

Kontposnbnas padoTa mo
TeMe "XumMnueckue
peakuun"

bubnuoteka [{OK https://m.edsoo.ru/a8a0a930

40

Ilonoxenue
HEMETaJJIOB B
[Tepuoanueckoi
CHCTEME XUMHYCCKUX
anemeHToB /1. M.
MenneneeBa n
O0COOCHHOCTH CTPOEHUS
HX aTOMOB. OHU3NYIEeCKHe
CBOMCTBA HEMETAJIJIOB

bubmuoteka I{OK https://m.edsoo.ru/8ca2dcad

41

Annorponus
HEMETAJIJIOB (Ha
puMepe KUCIopo/ia,
cepsl, hochopa u
yriepoza)

but6mmoreka LIOK https://m.edsoo.ru/ef92c91c

42

Bonopox: nonyuenue,
dbuzmveckue u
XMMHYECKHE CBOMCTBA.

but6mmoreka LIOK https://m.edsoo.ru/0aa8f613



https://m.edsoo.ru/5a859d16
https://m.edsoo.ru/5afa265d
https://m.edsoo.ru/c161eb85
https://m.edsoo.ru/a8a0a930
https://m.edsoo.ru/8ca2dcad
https://m.edsoo.ru/ef92c91c
https://m.edsoo.ru/0aa8f613

Iuapuast

43

T"ajmoreHsl: HaxoXXIIeHUE
B IIPHPOJIC, CIIOCOOBI
MOJIy4EeHHUS,
(dbuznveckue u
XHMHYECKHE CBOMCTBA

bubmuoteka I{OK https://m.edsoo.ru/4e223795

44

l'anorenoBonopoasl.
Baxwnerimmue
KHUCJIOPOJICOAEPIKAIINE
COEIMHEHUS TAJIOT€HOB

bubnuotexa [{OK https://m.edsoo.ru/6b3255e6

45

JlaboparopHsble U
MIPOMBIIIJICHHBIE
CHOCOOBI MOTY4YEHUS
raJloreHOB.
[IpumeHeHue rajJoreHoB
M UX COCIUHCHUI

bubnuotexa [{OK https://m.edsoo.ru/6971acad

46

[Ipaktuyeckas pabora
Ne 4. Pemenue
IKCIIEPUMEHTAIIbHBIX
3a7a4 110 TEME
"T"anorens!"

but6mmoreka LIOK https://m.edsoo.ru/8b26fecd

47

Kucnopon:
nabopaTopHbIe U
MIPOMBILICHHBIE
CIOCOOBI OJTYYECHHUS,
¢busnyeckne u
XMMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCJIOPOJIa U 030Ha

bubmuoteka I{OK https://m.edsoo.ru/c8abc36a



https://m.edsoo.ru/4e223795
https://m.edsoo.ru/6b3255e6
https://m.edsoo.ru/6971aca4
https://m.edsoo.ru/8b26fecd
https://m.edsoo.ru/c8abc36a

48

OKcuIbl ¥ IEPOKCHUIBI

but6mmoreka LIOK https://m.edsoo.ru/5¢8816a0

49

Pemenue 3agag
pa3JII/I‘-IHBIX THUIIOB

but6mmoreka LIOK https://m.edsoo.ru/2b6d8b4b

50

Cepa: HaxOXeHHUE B
MIPUPOJIE, CIIOCOOBI
MOJTyYCHUS,
¢busnveckne u
XUMHYECKHUE CBOMCTBA

bubnuotexa [{OK https://m.edsoo.ru/46afael6

51

CepoBogopon,
cynbhuapt

bubmuoteka I{OK https://m.edsoo.ru/7c875999

52

53

Kucnoponconepxamnue
COCIMHEHUS CEPBHI.
Oco0eHHOCTH CBOMCTB
CEPHOMN KUCIIOTHI

[IpakTrueckas pabora
Ne 5. Pemenue
AKCIIEPUMEHTABHBIX
3aaa4 no teme "Cepa u
e€ coenuHeHHs"

but6mmorexa LIOK https://m.edsoo.ru/8cfa2548

bubmuoteka I{OK https://m.edsoo.ru/0afb05e4

54

A3OT: HaXO0X/ICHUE B
MIPUPOJIE, CIIOCOOBI
MOJTy4eHUs,
dbuzmveckue u
XUMHUYECKHE CBOMCTBA.
AMMUax, HUTpUIbl

but6mmoreka [IOK https://m.edsoo.ru/badd2255

55

Kucnopoxconepxaiue
COCJIUHEHHS a30Ta.
OCco00EHHOCTH CBOICTB
a30THOM KHCIOTHI

bubmuoteka I{OK https://m.edsoo.ru/e2965afe



https://m.edsoo.ru/5c8816a0
https://m.edsoo.ru/2b6d8b4b
https://m.edsoo.ru/46afae16
https://m.edsoo.ru/7c875999
https://m.edsoo.ru/8cfa2548
https://m.edsoo.ru/0afb05e4
https://m.edsoo.ru/badd2255
https://m.edsoo.ru/e2965afe

56

[Ipumenenue azora u
€r0 COeIUHEHHUN.
AzoTHBIE y10OpEeHUS

bubnuotexa [{OK https://m.edsoo.ru/129f5059

57

docdop: HaxOKACHHE B
MPUPOJIE, CIIOCOOBI
MOJTy9YCHUS,
¢busnveckne u
XUMUYECKHE CBOWCTBA.
®ocdunsl u pochun

bubmuoteka I{OK https://m.edsoo.ru/9a6b43ec

58

Oxkcunpl hocdopa,
dhocdhopconepxarme
kucioTel. Conu
(dhochopHOIT KHCITOTHI

bubmunoteka I{OK https://m.edsoo.ru/c7a2d429

59

[Tpumenenue docdopa
U €r0 COEIUHEHUMN.
docdopHbie ynoopeHus

but6mmoreka LIOK https://m.edsoo.ru/a218070a

60

[Ipaktuyeckas pabora
Ne 6. Pemenue
AKCTICPUMEHTATBHBIX
3a7a4 o teMe "A30T U
dochop u ux
coenuHeHU"

bubmuoreka I{OK https://m.edsoo.ru/8175ac3f

61

Yraepon: HaXoXKICHUE
B TIPUPOJIC,
QIJIOTPOTIHEIE
MOIH(UKAINY;
¢busnyeckue u
XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE

bubmuoteka I{OK https://m.edsoo.ru/leb19f9e



https://m.edsoo.ru/129f5059
https://m.edsoo.ru/9a6b43ec
https://m.edsoo.ru/c7a2d429
https://m.edsoo.ru/a218070a
https://m.edsoo.ru/8175ac3f
https://m.edsoo.ru/1eb19f9e

62

Oxkcun yriepoaa(ll),
okcu yriepona(lV),
yrojbHasl KMCJIOTa U €€
conu

bubmuoteka I{OK https://m.edsoo.ru/dba58adf

63

Pemenue 3amau
pa3IMYHBIX TUIIOB

bubmuoteka I{OK https://m.edsoo.ru/6029b609

64

Kpemnuit: HaxoxaeHue
B IIPHPOJIC, CIIOCOOBI
MOJIy4EeHHUS,
(dbuzmveckue u
XUMHUYECKHE CBOKWCTBA

bubmuotexa I{OK https://m.edsoo.ru/143558ab

65

Oxkcup kpemuusi(1V),
KpEeMHHUEBast KUCIIOTA,
CHJIMKATBI

bubmuotexa I{OK https://m.edsoo.ru/3170e7b1

66

[IpumeneHnne kpeMHMs
U €ro COCUHEHUMN.
Crekiio0, €ro noyyuyeHue,
BHJIbI CTEKJIA

bubmuoreka [JOK
https://m.edsoo.ru/393cdacOhttps://m.edsoo.ru/5823
cefb

67

Pemrenue 3agau
pasnanHx THUIIOB

bubmuoreka I{OK https://m.edsoo.ru/b624f801

68

CucreMarusaius u
000011IeH1E 3HAHUHN 110
teme "Hemeranin!"

bubmuoteka LIOK https://m.edsoo.ru/6e864db5

69

Kontposnbnas padoTa mo
teme "Hemeramnsr"

bubmuoteka I{OK https://m.edsoo.ru/d0484c76

70

AHanus pe3ynbpTaToB
KOHTPOJILHOH paboThI,
KOPPEKIIHUs OITHO0K

but6mmoreka [IOK https://m.edsoo.ru/2b7e9510



https://m.edsoo.ru/dba58adf
https://m.edsoo.ru/6029b609
https://m.edsoo.ru/143558ab
https://m.edsoo.ru/3170e7b1
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/393cdac0
https://m.edsoo.ru/5823cefb
https://m.edsoo.ru/b624f801
https://m.edsoo.ru/6e864db5
https://m.edsoo.ru/d0484c76
https://m.edsoo.ru/2b7e9510

71

[TonosxeHre METaIIOB B
[Tepuoanueckoi
CHUCTEME XUMHUYECKUX
JJIEMEHTOB.
OcoOeHHOCTH CTPOEHUS
AJICKTPOHHBIX 000JI0UEK
aTOMOB METAIIJIOB

bubmuoteka I{OK https://m.edsoo.ru/9839c16¢

72

Oo6mue puznueckue
CBOMCTBA METAJLIOB.
[MpumeHeHnEe MeTaIoB
B OBITY U TEXHHUKE

bubnuoteka [{OK https://m.edsoo.ru/51dac9d3

73

CraBbl METAILIOB.
Kopposus meranios

but6mmoreka LIOK https://m.edsoo.ru/42b872e3

74

Pemenue 3amau
pa3IMYHBIX TUIIOB

bubmuoteka I{OK https://m.edsoo.ru/e3de37b6

75

DIEKTPOXUMHUIECKUN
PAL HAIIPSKEHU I
meramioB. O0mue
CIoCcOOBI OTYYESHHUS
METaJIJIOB

bubmuoteka I{OK https://m.edsoo.ru/94eb377a

76

OOmrast xapaKTepHCTHKA
MeTauioB |A-rpymimsl
[Tepuoauueckoit
CHUCTEMbl XMMUYECKHUX
anemeHToB. Hatpuii n
KaJUi: MOJTyYEHHE,
¢busnyeckue u
XMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE MPOCThIX

bubnuotexa [{OK https://m.edsoo.ru/e12c26b3



https://m.edsoo.ru/9839c16c
https://m.edsoo.ru/51dac9d3
https://m.edsoo.ru/42b872e3
https://m.edsoo.ru/e3de37b6
https://m.edsoo.ru/94eb377a
https://m.edsoo.ru/e12c26b3

BEIECTB U UX
COeIUHEHUN

77

OOmrast xapaKTepHCTHKA
MeTauioB || A-rpynmbl
[Tepuoauueckoit
CUCTEMbI XMMHYECKUX
3JI€MEHTOB. Maruuii u
KaJbLHUW: MIOJyYCHUE,
¢busnyeckue u
XMMHYECKHE CBONCTBA,
MIPUMEHEHUE MTPOCTHIX
BEIIECTB U UX
COCAMHEHUN

bubmuoreka I{OK https://m.edsoo.ru/7c3e49c0

78

79

JKEcTKOCTEL BOIBI U
CHocoOBI e€ yCTpaHeHUS

ANOMUHMI:
MOJTy4YeHHE,
¢busnyeckue u
XMMHUYECKHE CBOUCTBA,
IPUMEHEHHE

but6mmoreka LIOK https://m.edsoo.ru/c74bfae9

bubmuoteka I{OK https://m.edsoo.ru/0e79b266

80

AmdoTepHbIe CBOWCTBA
OKCHJIa ¥ THIPOKCUIA
ATOMUHNS,
THPOKCOKOMIUIEKCHI
AIIOMHUHUS, UX
IpUMEHEHHE

bubnuoteka [IOK https://m.edsoo.ru/5d12d318

81

Pemenue 3amau
Pa3JIMYHBIX THUITOB

82

[IpakTnueckas pabora

but6mmoreka [IOK https://m.edsoo.ru/27a4af43



https://m.edsoo.ru/7c3e49c0
https://m.edsoo.ru/c74bfae9
https://m.edsoo.ru/0e79b266
https://m.edsoo.ru/5d12d318
https://m.edsoo.ru/27a4af43

Ne 7. Pemienne
IKCTICPUMEHTATBHBIX
3aJ1a4 I10 TEME
"MeTaJjbl TIIaBHBIX
noarpynm”

83

OO6mias xapakTepucTUKa
METaJIOB MTOOOYHBIX
noarpynn (b-rpymm)
[Tepuoanueckon
CUCTEMbI XUMHYECKUX
3JIEMEHTOB

bubnuotexa [IOK https://m.edsoo.ru/610d7431

84

duszngeckue 1
XMMHYECKHE CBOICTBA
Xpoma U ero
COE€IUHEHUH, NX
MIPUMEHEHHE

bubmuoteka I{OK https://m.edsoo.ru/9911bef3

85

Baxneinmme
COEIMHEHUS] MapraHIia.
[Tepmanranar kanus,
€r0 OKHCIUTEIbHBIC
CBOMCTBA

but6mmoreka IIOK https://m.edso0o.ru/039d69c8

86

dusznueckue u
XHMHYECKHE CBOMCTBA
JKeje3a M ero
COCIUHEHUN.
[Tonyuenue u
MIPUMEHEHHE CILJIABOB
JKenesa

but6mmoreka LIOK https://m.edsoo.ru/1b7f8741

87

dusuueckue u

but6mmoreka LIOK https://m.edsoo.ru/2bc0f954



https://m.edsoo.ru/610d7431
https://m.edsoo.ru/9911bef3
https://m.edsoo.ru/039d69c8
https://m.edsoo.ru/1b7f8741
https://m.edsoo.ru/2bc0f954

XHMHYECKHE CBOMCTBA
MeIu U e€ coeqnHEeHHH,
HX IIPUMEHEHUE

88

dusznueckue u
XHMUYECKHE CBOMCTBA
IIUHKA 1 €T0
COCIUHCHMI, NX
NPUMEHEHHE.
I'mApOKCOKOMILIEKCHI
IIMHKA

but6mmoreka LIOK https://m.edsoo.ru/b1f2beal

89

[IpakTrueckas padota
Ne 8. Pemenue
AKCHEPUMEHTAIBHBIX
3aJ1a4 I10 TEME
"MeTaJibl MOOOYHBIX
noArpymm”

bubnuoteka [IOK https://m.edsoo.ru/a6e352ea

90

Pemenue 3amau
pa3IUYHBIX TUIIOB

bubnuotexa [{OK https://m.edsoo.ru/a8b83d83

91

O060011EeHNE U
CHCTEMATH3aLIH
M3YYEHHOTO MaTepuana
no TeMme "MeTabl"

bubnuoreka I{OK https://m.edsoo.ru/e91fe975

92

KoHntponbHas paboTa mo
teme "Metamie"

bubmuoteka I{OK https://m.edsoo.ru/83f63ea3

93

AHanus pe3ynbTaToB
KOHTPOJILHOH paboThl,
KOPPEKIHsI OINO0K

bubmuoreka IIOK https://m.edsoo.ru/9ebff2fd

94

Poinr xumuu B
oOecrnieyeHUN

bubmuoteka I{OK https://m.edsoo.ru/080fe1f0



https://m.edsoo.ru/b1f2bea1
https://m.edsoo.ru/a6e352ea
https://m.edsoo.ru/a8b83d83
https://m.edsoo.ru/e91fe975
https://m.edsoo.ru/83f63ea3
https://m.edsoo.ru/9ebff2fd
https://m.edsoo.ru/080fe1f0

YCTOMYMBOIO pa3BUTHS
yenoBeuecTBa. [lonsaTne
0 Hay‘-IHbIX MeToaax
HCCJICAOBAHUA BCIICCTB

95

Hayunble npuHIUIIBI
Opra”u3aluu
XAMUYECKOr0O
MIPOU3BOCTBA.
[IpomsbllieHHBIE
CIIOCOOBI TIOJTyYEHUS
Ba)KHEHIIIMX BEIIIECTB

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

96

97

XUMUYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpelbl U
€ro MocjieICTBUS
XuMUs U 300pOBbE
YEJI0BEKa.
JlekapcTBeHHBIE
cpeacTBa

but6mmoreka [IOK https://m.edsoo.ru/9f11bf51

but6mmoreka [IOK https://m.edsoo.ru/a6552721

98

Xumug nuii. Pois
XUMHUHU B 00€CIIEUEHUU
IMUILEBON OE30IIaCHOCTH

but6mmoreka LIOK https://m.edsoo.ru/1f7b5bd?2

99

Kocmernueckue u
naphromMepHbIe
cpenctsa. beitoBas
XUMUS

bubmuoreka LIOK https://m.edsoo.ru/da42d5a9

100

XUMHA B
CTPOUTEIBCTBE.
Baxnueiinme

but6mmoreka [IOK https://m.edso0.ru/61e69003



https://m.edsoo.ru/2e45a44f
https://m.edsoo.ru/9f11bf51
https://m.edsoo.ru/a6552721
https://m.edsoo.ru/1f7b5bd2
https://m.edsoo.ru/da42d5a9
https://m.edsoo.ru/61e69003

CTPOUTEIIBHBIE U
KOHCTPYKIIMOHHBIE
MaTepuasl

101

XUMHS B CEIIHCKOM
XO03sHCTBE.
Opranuueckue u
MUHEpaJIbHBIC
ynoopeHus

but6mmoreka IIOK https://m.edsoo.ru/fd39587d

102

Cucremaruzanus u
000011IeHrE 3HAHUHA 110
TeEME

but6mmoreka LIOK https://m.edsoo.ru/db979c70

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/fd39587d
https://m.edsoo.ru/db979c70

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Xumus / I'abpuensa O.C., OctpoymoB N.T'., Cnaakos C.A., AKimoHepHOE

obuiectBo «M3narensctBo «lIpocBemenne»

* Xumus, 10 knacc/ T'abpuensia O.C., O011ecTBO ¢ OrpaHUYEHHOM
0oTBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe obmiectBo «M3narenscTBo
«IIpocsemenue»

* Xumus, 11 xmacce/ 'abpuensa O.C., O0mecTBO ¢ OrpaHuICHHOMN
0oTBETCTBEHHOCTHIO «/[PODAY»; AknimoHnepHoe ob1iecTBo «M31aTenbcTBO

«HpOCBCHleHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumust MeToauueckoe nocodue — 0a30BbIit
ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as XuMusi B TeCTax, 3ajadax,
ynpaxsaenusix. 11 xkmace» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:
KonTponbsHbie 1 mpoBepouHbie paboThl K yueOHuKy». — M.: Jlpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Breaenckas «Xumus 11 kiacc:
HacronpHast kaura juis yaurens». Yacts 1 — M.: [poda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc:
HactonpHast kaura juis yuurens». Yacts 2 — M.: [poda, 2022 rog.

6. O.C.I'abpuensH, I1.B.Pemero, M.I".OctpoyMoBa «3agauu 1o XuMUU U
crocoObl ux pemenus» - M.: «/Ipoday, 2021roz.

7. B.I'. lenucoBa «Xumus 11 kiacc moypouHble IUIaHbl IO Y4EOHUKY

O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpany Yuurens 2018rom.



8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumum 11 kmacey, - M.:
Ok3ameH, 2019r.
9. O.C.I'abpuensia, U.I.octpoymoB «XUMHUECKUI SKCIIEPUMEHT B 1iKosie 11

Kiacey; - M.: llpoda. — 2019 rog.

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caliT 1js yaurens «51 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomnexuus LIOP: [IpeamerHas KoyteKius
«XUMHUSD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIC
sKcnepuMeHThl: xumust. Komiekius Poccuiickoro o01eo0pa3oBaTesibHOrO
noprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii
http://wwwalhimik.ru Beepoccuiickas onmuminana IIKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuyeckast XUMUsL: 3JICKTPOHHBIA YICOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMUU: 3JICKTPOHHBIN YICOHUK
http://wwwhemi.nsu.ru OTKpBITEIH KOJDIEIK: XUMUS
http://www.chemistry.ru JlucrannuonHast oJUMIIHAA 110 XUMHUH:

TCJ'ICKOMMYHI/IKaLII/IOHHBIﬁ O6paSOBaT€JIBHBII>'I IMPOCKT
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