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HNOACHUTEJBHASA 3AIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs
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 o01ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM cranaapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4ueOHOro mpenMera «XuMHUs» B 00pa3oBaTelibHbIX Opranusauusax Poccuiickoi
Qdenepanyy, peamu3yIOIIUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
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-HaydyHOro oOpa3oBaHust yuamuxcs 10-11  xmaccos.
N3yyenne mpeamera, peammsyemMoe B YCIOBUAX U (epeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
azanTalyyi UX K OBICTPO MEHSIOIIUMCS YCJIOBHSIM KU3HH B COLIMYME, 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
HOJAPOOHYI0  HMHTEPHpPETALUI0O B  COOTBETCTBUM C  OCHOBOIOJArarolIMMU
nonoxenusimu GI'OC COO o B3auUMOOOYCIIOBICEHHOCTU II€NE€H, COAep:KaHus,
pe3ynbTaToB OOyYeHHs M TPeOOBAaHMH K YPOBHIO TMOATOTOBKH BBIIMYCKHUKOB.
CBUIETENHECTBOM TOMY SIBJISIFOTCS CJEIYIOUIME BBIMOJHSIEMBIE MPOrpaMMOi IO
XUMUU QYHKIIAN:

o uHPOPMALMOHHO-METOJMYECKAs], peadu3alusi KOTOpoil olecreynBaer
MOJIyYeHHE NPEJICTABICHUs O LeNAX, COAepKaHUHU, OOIIed cTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
U3y4aeMoro B paMKax KOHKPETHOTO PO uis;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas pea1ycMaTpUBaEeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4YeHHUs Y4eOHOro marepualia, KOJUYECTBEHHBIX M KAue€CTBEHHBIX €ro
XapaKTePUCTUK; MOAXOA0B K (DOPMUPOBAHUIO COJAEP’KATEIbHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax WTOrOoBOM arrectaniid B (OpMe €AMHOr0 TOCYyJIapCTBEHHOIO
HK3aMEHA M0 XUMHUH.

[Tporpamma aJis yriyOaEHHOTO U3YUEHUS XUMUH:



e YCTaHaBJIIMBAET WHBAPHAHTHOE MPEIMETHOE CojiepkKaHue, o0s3aTelbHOe
JUISL W3Y4YEHUS B paMKax OTACNIbHBIX MpoQuiei, mnpeaycMaTpuBaeT
pacrpefenieHue W CTPYKTYpUPOBAaHHWE €ro IO KJaccaM, OCHOBHBIM
CoJiepKaTeIbHbIM JIUHUSIM/pa3fiefiaM Kypca;

e JA€T NpHUMEpPHOE pacHpeleieHrue Y4eOHOro BPEMEHH, PEKOMEHYeMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

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

e 1aéT METOJUYECKYI0 MHTEPIPETALUIO LENEH U 3a/lad U3Y4YEHUs MpeaMeTa
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), @ TAKXKE C Y4YETOM 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 TMpeaeilaMd YCTAHOBJIEHHOW MpPOrpaMMoOll 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
Ha3HAYE€HUW TIPEIMETOB 0a30BOTO0 © yriIyONEHHOTO YpPOBHEM B CHUCTEME
muddepeHITMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YINIYOJIEHHOTO UW3Yy4YeHMsI HalpaBie€H Ha pealu3aluio
IPEEeMCTBEHHOCTH €  MOCIEAYIOUUM  3TalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHUs B paMKaX U3Y4YEHHUS CIHEHUABHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIUIUIMH B By3aX M OpPTaHU3alMAX CPEIHETO0 MPOodEecCHOHaATBLHOTO
oOpa3zoBaHus. B 53Toll CBsA3M H3ydeHUE MpeaAMeTa «XHUMHUS» OPUEHTHUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MIPAKTUYECKON TOATOTOBKH OOYYaIONUXCsl, BEIOPABIINX OMPENeIEHHBIN POodhUiTh
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0Opa3oBaHus B OpraHu3aiusx npodeccruonasbHoro oopasoanusi. Hapsay c atum,
B cBere TpeboBanuit ®I'OC COO Kk mjIaHUpyEeMbIM pe3yibTaTaM OCBOCHHSI
dbenepanpbHOl  00pa30BaTEIIBHOM IPOTrpaMMbl CpeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue Tmpeamera «XUMHUS» OPUCHTUPOBAHO TAaKXKE Ha pelIeHUue 3ajaad



BOCIIUTAHMS W COIMAIIBHOTO Pa3BUTHS OOydYaroIUXCs, HA (POPMHUpPOBAHWE y HHX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000MIEHHBIX  CIIOCOOOB  JICSATCIBHOCTH, HWMCIOIMIMX  MEXKIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBisomUMHA TIpeaMeTa «XUMUS» Ha YPOBHE YIITYyOJIEHHOTO H3yYCHHS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumus». [Ipu onpenereHUn MOaX00B K OTOOPY U CTPYKTYPHOU
OpraHu3allid COACP)KAaHUS STUX KYpCOB B MPOrpaMMe 1O XHMHU 32 OCHOBY
npusATel nojoxkenuss GI'OC COO o paznuuusix 06a30BOro W yriayOna&HHOTro
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISICT COBOKYIMHOCTh NPEIMETHBIX 3HAHHH U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHUM TOJy4YaeT ONpeneIEHHOE TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIUI 00BEM  (PaKTOIOTHMUECKOTO
MaTepuasna. Tak, Ha yriyOJI€HHOM YpPOBHE HM3y4eHHs MpeaMmera olecredyeHa
BO3MOXKHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS OO0OBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBAaX MX COCIWHEHUM HAa OCHOBE PACIHIMPEHUS U yrIyOJIeHUs
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKONH KHHETHKHU
U TepMoauHamuku. W3yueHue mnepuoamueckoro 3akoHa u llepuogmueckoii
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSCHSAETCS C TOUYKH 3PCHHUS YHEPTreTHICCKUX M3MEHEHUI TpH €€ 00pa3oBaHUU U
pa3pyllieHnH, a TaKXKe ¢ TOYKH 3PEHHs] MEXaHHW3MOB e€ oOpazoBanHus. M3yueHue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANEKTPOXUMHUYECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHUN ynenseTca oco0oe BHUMaHUEe BONpocaM 00 3JIEKTPOHHBIX d(deKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEET TO, YTO Ha COJACpPKaHHE KYypCOB XUMHHU
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JONOJHEHHM K oOlel cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’)KaHUM MpEIMeTa JJis KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbiinoe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3Y4YCHUH TpeIMeTa B JAaHHOM CiIy4yae akIeHT OyJeT cielaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHasi Teopusi B (U3UKE), 3aKOHBI COXpaHEHUS



Macchbl W SHEPIrUM, 3aKOHbl TEPMOJUMHAMHUKH, DJIEKTPOJIM3a, IPEICTABICHUS O
CTPOEHHUU BEILECTB U JPYroe.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro npo@uiist OONbIIUKA YAENbHBIA 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
CTPYKTYPHBbIE€ KOMIIOHEHTBI, KaK JUNUAbL, OEIKH, YIJIE€BOJbl, HYKJIECUHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIy)KaT OCHOBOM [UJIi W3YyYEHHS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

B mumane ¢dopMmupoBaHHS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
O0IIeHay4YHbIX METO/I0B [TIO3HAHUS U OIBITA IPAKTUYECKOr0 IPUMEHEHUS HAYUHBIX
3HaHUU H3ydYeHHe MpenMera «XHUMHs» Ha YriayOJIEHHOM YpPOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C Y4YEOHbIMH MpEAMETaMH, BXOJALIMMU B COCTaB
OpeIMETHbIX oOnacteil «EcTeCTBEHHO-Hay4yHbIE NpeaMeTh», «MaremaTuka u
uHpopMaTuKa» U «Pycckuil A3bIK U IUTEpATypay.

[Ipn uzydeHun ydeOHOro mnpeamera «XUMHs» Ha YIrIIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3a7aueil MEepBOCTENEHHOW 3HAYUMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
NEATENBHOCTH YEJI0BEKA M OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemenue
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMsS NpeIMeTa Mpeaoiaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBAaHME TMPEACTABICHUI: O MATEPUAIBHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK M €€ Benyllell poau B oOecrneyeHuun
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHUH  MpoliemM
HKOJIOTMYECKOM, SHEPreTUUECKOW M NUILEBON 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€ecreyeHn palrMoOHAIBHOIO MPUPOAONOIb30BaHUs, B (HOPMHUPOBAHUU
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBbIO U IPUPOJHON CpenE;

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,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XUMHUYECKUX pPEAKUUH, O



XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 00mmx
Hay4YHBIX IIPUHIMIIAX XUMHUYECKOTO MMPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 71 OOBACHEHUS
KJIFOYEBBIX MJIEH W MPOOJEM COBPEMEHHOM XUMHH, sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
I'PAMOTHOTO PEIICHUS POOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaJIN3a U OLEHKHU C MO3UIUH IKOJIOTHYEeCKOM 0€30IaCHOCTH MOCIIEACTBUMN
OBITOBOM W TPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKa, CBA3AHHOW C
XUMUYECKUM  TIPOM3BOJICTBOM, HCIIONIb30BAaHUEM U  IepepadoTKOU
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [IJII TPUOOPETEHUs] YMEHHM OPUEHTHUPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHX SBJICHHM, HMEIOIINX MECTO B
MIpUPOE, B MPAKTUUYECKOU IESITEILHOCTH U ITIOBCEIHEBHOM KU3HHU.

B murame peammzamuy TepBOOYEPENHBIX BOCHUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMA TEIOCTHOW CHCTEMBI CPETHEro 0oO0Imero oO0pa3oBaHHS MpPHU U3YUEHUH
npenMera «XuMUA» Ha yIIYOJIEHHOM  YpOBHE OCOOYIO  aKTyallbHOCTh
NpUOOpETAIOT TaKUE LIETHN U 3a/1a4H, KaK:

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

pa3BUTHE MOTHUBAIlMM K OOYYEHHIO M TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIIUTAaHWIO  HAa  OCHOBE  YCBOCHHS
00111eUeIOBEYECKHUX IIEHHOCTEM;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIIEKTYATBHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPa30BaHMUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE IKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIbITA OOIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

OO1mee 9nCIIO YacoB, MPEAYCMOTPEHHBIX /ISl U3YUCHHUS XMMHUH Ha YTITyOJIEHHOM
YpOBHE cpenHero obimiero obpasoBanusi, cocrapiser 204 dacoB: B 10 kimacce —
102 gaca (3 yaca B Hezpento), B 11 kinacce — 102 vaca (3 yaca B HeJIemI0).



COIEPKAHUE OBYUEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHUYeCKOl XUMHU.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHUYEeCKUX COCNMHEHMSX. THIbl TUOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoaa. MexaHu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKLENTOpHbIM). TUNBl NEpEeKpbIBAHMS aTOMHBIX OpOUTaneil, ©- M 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 MIPEACTABICHUS O CTPYKTYpE MOJEKYJ. 3HAUCHHE TEOPUU CTPOCHHUS
OPraHWUYEeCKUX COeAUHEHWH. MomnekynspHble W  CTPYKTYpHBbIE  (OPMYIIBI.
CtpykrypHble (OpMYJIBI  pa3IMUHBIX BHJIOB: pa3BEPHyTas, COKpaliéHHas,
ckenerHas. M3omepus. Buiabl wu30Mepuu: CTPYKTypHasi, MNPOCTPAHCTBEHHAS.
OnexkTpoHHbIe A(Q(HEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM
U Me30MepHBIN (D PEKTHI).

[IpencraBnenne o kinaccupuKalMM OpraHuyeckux BeulecTB. lloHsTHe O
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbIE Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEICH.

OcobenHocTu U Kiaccu(UKalus OpraHMYecKux peakiuil. OKUCIUTETBHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUHA B OPraHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX NPEBpalICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYeCKHX BEIIECTB W MaTepualamMd Ha HUX
OCHOBE, OIbBITHI MO0 TMPEBPAIICHUIO OPraHUYECKUX BEIIECTB NpPU HArpeBaHUU
(mnaBneHue, OOYrJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJIENEH MOJIEKYI
OpraHUYECKUX BEUIECTB.

YriaeBoaopoasbl.

Aunkansl. 'oMonorudeckuil psj ankaHoB, oOmias (Gpopmyina, HOMEHKIATypa U
M30MepHsl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI alKaHOB, SP°-
ruOpUIU3aus aTOMHBIX opOWTanel yriaepoaa, o-CBs3b. Du3Myeckne CBOWCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: pEAKIMU 3aMELIEHUs, W30MEpHU3alluy,
JNErUAPUPOBAHMS, IUKIN3ALNY, TUPOJn3a, KpeKuHra, ropenus. IIpencraBinenue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoje. CriocoObl NOAyYeHUs U IPUMEHEHUE aTKaHOB.

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

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alKEeHOB, SpP*-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoja, 6- U m-cBA3u. CTpyKTypHas
reoMerpuyeckas (uuc-tpanc-) wuszoMmepus. @Dusnyeckue 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.

Anxanuensl. Knaccudukaius aakaaueHoB (CONpsKEHHbIE, N30IUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU NEKTPOHHOI'O CTPOEHUS! U XMMHUYECKHUX CBOMCTB
CONpPsDKEHHBIX  aueHoB, 1,2- wu  1,4-mpucoenuuenune. [lonmumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonorudeckuii psii alKMHOB, 001ast hopmysa, HOMEHKIIATypa U
U30MepUsl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
rudpuau3anys aTOMHBIX opOuTaneil yriepoaa. dusnyeckue CBOWCTBA AJIKHWHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHns. KucIoTHbIE CBOMCTBA aIKWHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiy Ha TPOHHYIO CBA3b. CIOCOOBI MOTyIeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogaopoasl (apensl). ['omonorumyeckuid psii apeHOB,
obmrast hopMmyrna, HOMEHKIATypa U U30MEpHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYyJbl OeH3oma. DU3MYECKHE CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIMHU 3aMEIIeHHs B O€H30IbHOM KOJIBLIE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMECTUTENECH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaOB, KapOOKCHUIHHOMH,
TUAPOKCUIBHOM, aMHMHO- WM HUTPOTPYIIbI, aTOMOB TrajgoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansiii Ta3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yronp u npoayKkTsl ero nepepadorku. CnocoObl nepepaboTku HePTH:



NepPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTaJTUTHUYECKUM), PUDOPMUHT, MHUPOIH3.
[IponykTel nepepadoTku HEDTH, X IPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOAOPOOB. Peakiuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpynmy. JleiicTBue Ha TrajlloreHIpoOW3BOJHBIE BOJHOTO U CIUPTOBOTO
pactBopa mi€noyu. B3aumopeicTBHe IUrajioreHajJKaHOB C MAarHWMEM M IIMHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHMUSX. Hcnonp3oBanue
raJOreHIIPOU3BOIHBIX YIJIEBOJOPOJOB B OBITY, TEXHUKE W TPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalICHUN:
u3ydeHrne (PU3MUEeCKUX CBOWCTB YIIIEBOJOPOJOB (PaCTBOPUMOCTD), KaU€CTBEHHBIX
peakuuii yrieBoJOpOJOB pa3IUYHBIX KiIaccoB (oOeciBedyuBaHWE OpPOMHOW WU
MOIHOW BOJIbI, PAacTBOpa IEpMaHraHaTa Kajiis, B3aUMOICWUCTBUE AallETUJICHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuieHHe c¢ KosuiekiusiMu «Hedtb» u «Yromby, c
oOpasllaM  TUIACTMAcC, KaydyKOB HM PE3UHBI, MOJICTUPOBAHUE MOJIECKYJ
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 ©  Kiaccupukanua. Dusnueckue CBOMCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XWMHUYECKHE CBOMCTBA: pEaKUMHU 3aMEIICHUs, JeruapaTalud, OKHUCJIEHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CIUPTHI. J[€MCTBUE 3TAaHOIA U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
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



cBoiicTB (enona. KaudecTBeHHble peakimu Ha (eHon. TOKCHYHOCTH (heHoa.
CrniocoObl monydenust v npuMenenue penona. denonpopManbaeruinas cMoa.

KapOonunbHble COETUHEHUS — albACTUAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM TpynImbl. ['oMooruyeckue psiibl aabAeruoB U KETOHOB, OO0IIas
dopmyna, uzoMepus U HOMeHKJaTtypa. Du3uyeckue CBOWCTBA allbJCTUIIOB U
KETOHOB. XMUMHYECKHE CBOMCTBA  albJE€TUIOB W  KETOHOB:  PEaKUHUHU
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
CnocoObl oNTy4eHHs U MPUMEHEHUE aJbJAErU10B U KETOHOB.

OnHOOCHOBHBIE TpeieNibHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIaTypa. Puznueckue cBOMCTBa
OJTHOOCHOBHBIX IMpENENbHBIX KapOOHOBBIX KHUCIOT. BomoponHbIE CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOMCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHOM KHUCHOTHL. [loHSATHE O MPOU3BOAHBIX
KapOOHOBBIX KHCJIOT — CIOXHBIX 3(pupax. MHoOrooo6pasue KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJbMUTHUHOBAs, OJEUHOBAs, .JUHOJEBAS,
NuHoNeH08as KUCnoThl. CrocoObl MOIYyYeHUs] U NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upsl. ['omonoruueckuil psna, oOmas Gopmyrna, HU3OMEpHUsS H
HOMEHKJIaTypa. PuU3NUecKue M XHMHYECKHE CBOWCTBA: THAPOIU3 B KUCIOW U
HIEJIOYHOU CpETIE.

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KUCTION U 1ienouHon cpene. OCOOEHHOCTH CBOWMCTB KMPOB, COEPKAIINX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

Mpb114 KaK CONM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JIEHCTBHE.

OOmas xapakTepucTuka yriaeBojoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U ToiMcaxapujibl). MoHocaxapubl: TJIOK03a, (PpykTo3a, TajlakTo3a, puodo3a,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YYACTHEM CIIUPTOBBIX U aJIbJIETHIHOMN
IpynIn, CIHPTOBOE W MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYECHHUE B KU3ZHEACATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunos. Haxoxnenue B mpupone u npumenenue. [lomucaxapuapl: kpaxmail,
IVIMKOTEH W 1eunono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOTeHa |
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA ILIEJUTIOJIO3bI: TUAPOIN3, MOIydeHUEe >PUpoB Lewoa03bl. [loHstue 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).



OKCIIEpUMEHTAJIbHbIE METO/bl M3yYEHHUs BEIIECTB W HUX NPEBPAICHHI:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHCIIEHHE STUJIOBOIO CIHPTA B aIbJIETH] HA PACKAJIIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJIEHUE HTUJIOBOTO CHOUPTA JUXPOMATOM Kayisi (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIIMM Ha albJIETUbl (C THUIPOKCUIOM
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 SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpraHUYECKHUE MPOU3BOJIHBIE aMMHaka. Kitaccudukaius aMUHOB:
anudaTUdyeckue W apoMaTHYeCKUe; TMEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA aln(aTUUECKHX aMUHOB: OCHOBHBIE CBOWMCTBA,
AJKWIMPOBAHKUE, B3aMMOJICHCTBUE NEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiIuHa. B3anMHOeE BiMsHUME TPYIN aTOMOB B MoOJIeKyJsie aHuianHa. OcoOeHHOCTH
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, ajdaHuH. @DOuU3MYecKhe CBOWCTBA aMUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAIMA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak mpupomneie monumepbl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUAPOJIMN3, JACHATYpAIMs,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBopeHHe O€lIKOB B BOJIE, JCHATypalus OENKOB MpPU HArpeBaHHUM, I[BETHBIC
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» U «Pacno3naBanue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

OCHOBHbBIE€ TOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3AINU, CPEAHS MOJICKYIIsIpHAs



Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHUNA —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonmumepubie wmatepuansl. [lmactMacchl  (MOMMATUIICH, TOJUIIPOIIMIIEH,
NOJIMBUHUIIXJIOPU,  TOJHUCTUPOJ, MOJUMETUIMETaKpuiIaT, MOJIUKapOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamMeHOBBIHN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIOMOK, IEPCTh, MIENK), HICKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKUE (KallpOH U JIABCAH).

[Tonumepsl CHELHAIBHOTO Ha3HA4YEHUs (TeduioH, KeBJap,
AIEKTPOIPOBOIAIINE TTOIUMEPHI, OMOpa3araeMble OTUMEPHI).

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

Pacuérnble 3anaun.

Haxoxnenue MojekynsipHOH (OpMyJibl OPraHMYECKOro COEIMHEHHUS II0
MAacCCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJIAIIMX B €ro COCTaB, HAaXOXJCHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHYECKHUX CBOWCTB WM CIIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
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.

OO0mme ecTeCTBEHHO-HAYYHBIC TTOHSATHUS: SIBICHNE, HAYIHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOIIOJIEHWE, H3MEpEHUE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

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

buomorus: kimerka, opraHu3M, JKOcHUCTeMma, Owocdepa, MeradoIn3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA W TETepOTPOdHBIA TUN TUTAHUSA, OpOKEHUE,



dboToCUHTE3, JbIXaHWE, OCJIKH, YIJICBOABI, JKHPbI, HYKJICHHOBBIC KHCJIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMIaEMbIE, TOILITUBO.

TexHomorusi: mNHIEBBIE TPOMYKTH, OCHOBBI PAIMOHAIBHOTO TIHTaHMUS,
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
AJNIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE UHMCJA. DHEPreTUUECKHE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(UTYypallMi aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOI0B
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHH, 3JIEKTPOHHbIE KOH(MUTYypalluud HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u [leprnonnyeckass cucremMa XUMUYECKUX DJIEMEHTOB
JI.N. Menneneea. CBs3b nepuoanyeckoro 3akoHa u llepuoguueckoil CUCTEMBI
XUMHUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKHUX DJIEMEHTOB U 00pa3yeMbIX HMHU
NPOCTBIX H CJHOXHBIX BEMIECTB MO TpylnmaM ¢ [epuoJaM. 3HA4YEHUE
nepuoanyeckoro 3akona /.M. Menneneena.

XumMudeckash CBsA3b. BHAbl XHMHYECKON CBSI3M: KOBaJCHTHas, HOHHasil,
MeTayutndeckas. MexaHu3Mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oJIsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJIECHTHOW CBA3U. KpaTHbele cBs3u. BogopongHas CBsA3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, W BaJIeHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHre 0 KOMIUIEKCHBIX coeMHEHUsX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTraHAbl. 3HAUYEHHE KOMIUIEKCHBIX COEAMHEHUH.
[ToHsTE O KOOPAMHALMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJSIPHOTO  CTPOEHUA.  THIBI
KPUCTAINTMYECKUX PEHIETOK (CTPYKTYP) U CBOMCTBA BEIIECTB.

[Tonstne o nucnepcHeix cucremax. Mctuaabie pactBopsl. lIpencraBnenue o
KOJUTOUJIHBIX pacTBopax. CrocoObl BBIpOXEHHUS KOHIEHTpPAllUU PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



Knaccudukainus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB. TpHUBUATIbHbBIC
HAa3BaHUA OTJEIbHBIX NIPEICTABUTENICH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanms XuMudeckux peakiuii B HEOPraHWYECKOW M OpraHuYeCcKOn
XUMHUU. 3aKOH COXPAHEHMSI MAacCChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPIUM MPU XUMUYECKUX peakiusix. TeraoBbie d3POEKThl XUMUYECKUX PEaKIU.
TepmoxuMu4eckre ypaBHEHUS.

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

OGpaTtuMbie 1 HeOOpaTUMbIE PeaKIi. XUMHUYECKoe paBHOBecrue. KoHcTaHTa
XUMUYECKOro paBHOBecusi. DaKTOpHI, BIMSIONIME HA TOJO0KEHUE XHUMHYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

Onekrponutuyeckass guccouuanusi. CuibHble W cjaOble 3JIEKTPOJIMUTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoaueiit mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnutenb W BOCCTaHOBUTENb. [Ipomecchl OKHUCIEHHUS W BOCCTAHOBIICHMUS.
Baxneiimme OKUCIUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OasnaHca.
DJIEKTPOJIU3 PaCTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHHWE TEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUM KaTalu3aTopa, MOJEIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl PacTBOPOB C TIOMOIIBI) HMHAMKATOPOB, 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, gu3nueckue M XUMUYECKHUE CBOMCTBA: PEAKIMU C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMUYECKUE CBOWCTBA. ['aioreHoBomopoabl. BaxHelmme KUCIOpOACOIEpKaAIIUE
COeIMHEeHUs TajoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CTIOCOOBI MOMYUYECHHUS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



Kucnopon, o3oH. JlaGopaTtopHble U MNPOMBIIUICHHBIE CHOCOOBI TOJYYCHHUSI
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). Cepnucras u cepHas KHCIOTHI M uX cond. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3zor. Haxoxnenue B mpupoae, cnocoObl MonydeHus, (U3NUEecKue 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. Haxoxnaenue B mpupoje, CrnocoObl MONy4YeHUs, (PU3HUECKUE U
xumMuueckue cBorctBa. Dochuasl u pochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

Yraepon, HaxoXJIeHWE B HpUpoOJE. AJUIOTPOINHbIE  MOAU(DUKALIIN.
duznyeckue W XUMHYECKHE CBOMCTBAa MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKu. [IpuMeHeHne MPOCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €TO
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 MeraioB B Ilepuogndeckoid cucTteMe XUMUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0JO0YEeK aToMoB MeTrauioB. OOmue
¢dusnueckue cBoWcTBa MeTaioB. [IprMeHeHHe MEeTaluiOB B OBITY M TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMHUUYECKUN  psJl  HampsbkeHuid  MertamioB.  OOmiye  crnocoOsbl
MOJIyYEHUS METAJIJIOB: TUAPOMETAILTYPTHUs, MUPOMETAITYPIus,
anektpomeramnyprusi. [lonarue o koppo3un metawioB. CrocoObl 3alIUThl OT
KOPpPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmnel [lepuonnueckoid cucTEMBI
XUMUYECKUX OJJIEMEHTOB. Hartpwii w kanmuii: mnomydeHue, (U3UYECKUe U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COCAUHEHHUIM.

O6mias xapakrepuctuka merayioB |IA-rpynmer I[lepuoguyeckoit cuctemsl
XUMHUYECKUX ODJIEMEHTOB. Maruuii W KaJblMidi: TOJNy4eHHe, (U3HUYECKUEe U
XUMUYECKUE CBOMCTBAa, MNPUMEHEHHE IMPOCThIX BEIIECTB M HMX COEAUHEHUH.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS.



AJIOMUHUHN: TOTy4YeHue, GU3NIECKre U XMMHUYECKHE CBOWMCTBA, TPUMEHEHUE
IPOCTOTO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOMCTBa OKCUAA U
TUAPOKCUAA ATFOMHUHUS, TUAPOKCOKOMILIIEKCHI alTFOMUHUS.

O6mias  xapakTepucTHKa MeTauioB 1o0OouHblX 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
OKHCJIUTENbHBIE CBOMCTBA. [lonyueHrne u npuMeHeHre XpoMa.

OU3NYECKUEe MU XHUMHUYECKHME CBOMCTBA MapraHiia M €ro COECHUHEHUM.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VI) wu
mapranua(VIl). Ilepmanranat kanusi, €ero OKUCIUTEIbHbIE CBOMCTBA.

Ou3NYECKNEe U XMMHUYECKHE CBOMCTBA Keje3a U ero coenuHeHnil. OKCuasl,
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 TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [IpruMenenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, HM3y4YeHue KoJuieKiuu «MeTamasl W CIUIaBbD», B3aMMOJIEUCTBUE
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 METAJUIOB, B3aUMOJAECHCTBUE TUAPOKCHUIOB allOMUHUS U LHUHKA 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 BAKHEUIITNX BEIIECTB (HA MPUMEpPE MPOM3BOJCTBA 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 H 340pOBbe denoBeka. JlekapcTtBeHHble cpenctBa. IIpaBuna
UCII0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



XuUMUS THIIA; OCHOBHBIE KOMITOHEHTHI, MUIIEBBIC 100aBKU. Poib xumuu B
o0ecrieyeHnu MUIIeBOi 0e30MaCHOCTH.

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

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

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHaibl, KPaCKu, CTEKJIO, KE€pamuKa.
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) MPOIYKTOB pPEAKIUM, €CIU OJHO U3
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, JOJM BBIXOAA MPOAYKTa PEAKUUU 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 MOHATHI, 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.

®usuKa: Marepusi, MHUKPOMHUP, MaKpPOMHUpP, aTOM, D3JIEKTPOH, HPOTOH,
HEUTPOH, UOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPTE€TUUECKNUN YPOBEHD,
BEIIIECTBO, Teno, O0BEM, arperaTHoOe€ COCTOSHHE BEIIEeCTBA, HACATbHBIM Tas3,
bu3nYecKre BETUYNHBI, €IUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHUs, Macca.

buonorusi: kierka, opraHusM, 3KocucTema, orochepa, MeTaboanu3M, MaKkpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepabl, TOpHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIUBO,
pECYpCBL.

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



ImpemnapaTros, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX  MAaTCpHUaJIOB, QJICKTpOHHAsA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUM A [TPOI' PAMMBI 110 XUMUWN
HA YTJIVBJIIEHHOM YPOBHE CPEJJHEI'O OBIIETI'O OGPA3OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTATOB OCBOCHUSI NpeaMeTa «XHUMHUsS» Ha YPOBHE CpPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOLIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHUSA, HaJIU4YUe
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMHS» OTPa)karoT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW JEeSTEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUSI TIpeaMeTa «XHUMUS» OTPaXKaroT
c(hOpMHUPOBAHHOCTH OIIBITA IT03HABATCILHOW M IPAKTUYECKOM JIEATCILHOCTH
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 COIMAJbHBIX 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 W NPHUHUMATh MOTHBBI, HAMEpPEHHS, 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 TBOPUECTBA B 00JIACTM TEOPUM M MPAKTUYECKOIO
MPUIOKEHUSI XWMHUH, OCO3HAHUS TOTO, 4YTO JaHHbIE HAYKHM €CTh pE3yJIbTar
JUIMTEIBHBIX ~ HAOMIOJCHUN, KPOIMOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  TOMCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;



UHTEpeca M TMO3HABATEIbHBIX MOTHMBOB B IMOJYYEHHH M TOCIEAYIOLIEM
aHanu3e UHQOpPMAIUU O MEPEJOBBIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBSA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
U IIPUHUMATh OCO3HAHHBIE PELICHUsS, OPUEHTHPYSICh 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:

NOHMMAaHUSl IEHHOCTEH 310poBOro U 0Oe3omacHOro odOpasza KHU3HH,
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  KOJUIEKTUBHOIO
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€0OHO-HCCIIE0BAaTEIbCKON
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 MPAaKTUYECKOMY M3YUYEHHUIO MPOPECCUuil pa3iIudyHOro 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 mnpodeccuu W pealn3aluu COOCTBEHHBIX MKU3HEHHBIX
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
CYILECTBOBAHMSI JKU3HU Ha 3eMJIE;

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



OCO3HAHUSI HEOOXOJWMOCTH WCIOJb30BaHUS JIOCTWXKEHUNW XUMHH IS
pelIeHus] BOMPOCOB PallMOHAIBHOTO MPUPOI0NIOIL30BAHUS;

AKTUBHOI'O HENPUATUA JCHUCTBHM, TMPHUHOCAIIUX BpEH OKPYKAKOIIEH
OPUPOJHON Ccpelie, YMEHUsI MPOTHO3UPOBATH HEOJIAroNpUSTHBIE IKOJOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPENOTBPALIATh UX;

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

7) HEHHOCTH HAYYHOT0 NMO3HAHUSA:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUSA
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
NpeACTaBICHUS 00 OKPYXKAIOIIEM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBUWJIM3AIMHA: B €€ TYMAaHUCTUYECKOM HANPABIECHHOCTH W BaXXHOW POJIM B
CO3JJaHMM HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI, 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'PAaMOTHOCTU: TIOHMMAHUSA CYIIHOCTH METOJ0B
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 W WMEIONUXCS JaHHBIX C IMEThI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJOB;

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

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM M  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

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



METAINIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHSI MTPOTPAaMMBI TI0 XMMHUH Ha YPOBHE
cpeaHero ooiiero 00pa3oBaHUs BKIFOYAIOT:

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXKTUCIIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHCOH(PUKY METOIOB IO3HAHUS,
UCIIOJIb3YEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBAHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yYHUBEpCAIbHBIC Y4UeOHBIC NeicTBUs (TIO3HaBATEIbHBIC, KOMMYHUKATHBHEIC,

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

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

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

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOTHYECKHUE IEHCTBHS:

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

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

HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHATHUH M YCTAHABJIMBATh WX B3aHUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE MOHATHS JJIS OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHMS W KPUTECPUU JJIsd KJIacCHU(PHUKAIMU BEIIECTB U
XUMHYECKUX PEaKIIUK;

yCTaHABJIMBaTh NPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU,

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

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



peakiMu — TpH PelIeHWH YYeOHBIX TMO3HABATENbHBIX W MPAKTUUECKUX 3ajad,
NPUMEHSATh Ha3BaHHbIE MOJIENIbHBIE TIPECTABICHUS ISl BHISBICHUS XapaKTEPHBIX
PU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJIETh OCHOBAaMHU METOJIOB HAYYHOrO IMO3HAHMUS BEIIECTB MU XUMHYECKUX
peaKIuu;

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;

BJIQJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO IJIAHUPOBAHUS W IPOBEIACHHUS
YUYEHUYECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
npolecca, CaMOCTOATENbHO MPOrHO3UMPOBATH €ro pe3yibTar, (HopMyaupoBaTh
000011IeHUS U BBIBOJIbI OTHOCUTEIBHO TJOCTOBEPHOCTH PE3yJIbTaTOB UCCIEIOBAHMUS,
COCTaBJISATh OOOCHOBAHHBIN OTUET O MPOAEIAHHOM padoTe;

OpUOOpETaTh OMNBIT YYEHUYECKOHM HCCIIEOBAaTEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSIBISTH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
MOWCKY METOJIOB pEIICHHs] TPAKTUYECKUX 3a/lad, NPUMEHEHHUIO Pa3IuYHBIX
METOJI0B MTO3HAHUS.

3) pa6ora c nngopmanmei:

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 JIOCTOBEPHOCTD u
HENPOTHUBOPEUYUBOCTb;

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

OpUOOpETaTh OMNBIT MCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUIHBIX TTOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM $3BIK B KAayecTBE CpeACTBAa MpH padoTe C
XUMUYECKON WHGOpMAIMe: TPUMEHSITh MEXKIpeaAMeTHbIe ((hu3udeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂue IleﬁCTBHH:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKaeMOM TEMBbI B XOJI€ IUaIora u/uin
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEUIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTALMEN PE3YJbTaTOB ITO3HABATEIBHOU JEATEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WM COBMECTHO CO CBEPCTHUKAMHU MPU BBIIIOJHEHU N
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pean3alui y4eOHOTo MPOeKTa, U (hOPMYJIUPOBATH BHIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIEAOBAHUN IMYTEM COTJIACOBAHUS IO3ULIAN B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHbIC YHHBepCaJbHbIe YUeOHbIE 1eliCTBUSA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh MpPEUIaraéMblii aJropuTM JAEWCTBUH IpHU
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBJISITh CaMOKOHTPOJIb JIESITENBHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOLICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeamerHble pe3yabTaThl OCBOCHUS MPOTrPaAMMBbI 110 XUMUU HA yIiayOnEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT crenuduyeckue
JUTsl y4eOHOro npeameTa « X UMHUs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOObI AECTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI J1EATEILHOCTH
M0 TIOJYYEHUIO HOBOT'O 3HAHMS M MPUMEHEHUIO 3HAHWUW B Pa3JIMYHBIX YYEOHBIX
CUTyalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
nporpaMMe 0O XUMHUH MPEIMETHBIE PE3YNbTAaThl MPEACTABICHBI IO ToAaM
U3Yy4YCHMUS.

10 KJIACC

[IpeamerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIEYEeHUU YCTOWYUBOTO
Pa3BUTHS YETIOBEYECTBA B PEIICHUU MPOOJIEM IKOJIOTMUECKOM, SHEPTEeTUUECKON U



MUIIEBOM 0€301aCHOCTH, B Pa3BUTUU MEJIUIIMHBI, CO3/JIaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
IPUPOJIONIONIB30BaHMUSA, B (DOPMHUPOBAHUU MHPOBO33PCHHS W OOIIEH KyJIbTYpPHI
YEeJIOBEKa, a TaKXe€ OJKOJOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO ¥ IPUPOIHOM CPEJIE;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIre MOHATHS — XUMUUECKHI DJIEMEHT, aTOM, SIAPO U JICKTPOHHAS
obOoyouka aroma, S-, P-, O-aTomMHBIE OpPOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUSI aToMa, TUOpUaM3aIusl AaTOMHBIX OpOUTaliel, WOH, MOJEKYyJa,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
IpyIna, pajaukail, CTPYKTypHbie (opMysbsl (pa3BEPHYThbIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUSI, TEOPUM, 3aKOHBI
(mepuognueckuit 3akoH J[. WM. MenzgeneeBa, Teopusi CTPOEHHUS OPraHUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUS, JEKallue B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH; MPEACTABICHUS
0 MEXaHU3MaX XHMHYECKUX PEAKIMH, TEPMOIMHAMUYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB M TPYII aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me30oMepHbIid 3 dexThl, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAaHUN BAKHEUITUX OPraHMYECKHUX BEIISCTB B OBITY M IMPaKTHYCCKOMH
NEATETbHOCTA  YENIOBEKa, OOIMMX  HAyYHbIX  MPUHLIMUIAX  XUMHYECKOIO
IIPOU3BO/ICTBA (Ha MpUMEpPE MPOU3BOACTBA METAHOJIA, ITepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEpHbIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATUSA MPHU
ONMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOopMHUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (DOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U paCKpPbIBaTh HUX CYI[HOCTD:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKIUid  TOCPEICTBOM  COCTaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



U3rOTaBJIMBAaTh MOJICIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJIs WILTIOCTPAIIUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBAThH MPUHAJIC)KHOCTh HM3yUECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenkinarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
NpeACTaBUTENC OpPraHUYEeCKUX BEUIECTB (3TWIECH, alleTHIICH, TOJYOJI, TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHasi KUCJI0Ta, CTEapUHOBAsI, OJICMHOBAs, MAJIbMUTHHOBASI KUCIOTHI,
[JIMIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWUI, U30MPEH, XJIOPOIPEH,
CTUPOJI U IPYyTHUE);

c(hOpMUPOBAHHOCTb yMEHHUS OMNPEAENATh BUJI XUMHYECKOW CBS3U B
OpPraHUYeCKUX COEIUMHEHUAX (KOBAJIEHTHAs M MOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. bytiiepoBa /it 00bICHEHUS] 3aBUCUMOCTU CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nYecKre W XMMHYECKHE CBOMCTBA THUMUYHBIX MPEACTABUTENICH pa3IMUHbIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, MKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
AMUHOB, aMHHOKHUCIIOT, OENKOB, YIJEBOAOB (MOHO-, M- W TOJHCAXapuJioB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUi C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCIUHEHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBS3U (G- U T-CBSI3H), B3AUMHOI'O BIUSHUS ATOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(Th, NPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX MO3HaHUs — HAOIIOJACHUHU, U3MEPEHUH, MOJECIUPOBAHUU, YKCIEPUMEHTE
(pealbHOM U MBICJICHHOM) U YMEHUS IPUMEHSTh ITH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHBIE orepanuu
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMaTHU3aIINI0, BBISBJICHUEC NMPHYWHHO-CJCACTBECHHBIX CBSI3€H — JUIS WU3YYCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSITUSMU W TIPEICTABICHUSMH NPYTUX ©CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEpPUAIbHOTO €AWMHCTBA MHpA,
UCITOJIh30BaTh CHCTEMHBIEC 3HAHUS 10 OPraHMYECKON XUMHH ISl OOBSCHEHHUS H
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO PUPOIY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIWuuH (Macca, OOBEM Ta30B, KOJHWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHUYECKOMN
(GbopMyIBl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAJTU3UPOBATh U OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTH UEJIOBEKa, CBSI3aHHOW ¢ mepepadoTKon
BEIIECTB, UCIIOJIL30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITEIbHO IIAHUPOBATh M TIPOBOIWTH
XUMHUYECKUN OSKCIEpPUMEHT (TIONyYeHHEe W W3yYCHHE CBOWCTB OpPTraHUYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPraHWYECKHUX BEIIECTB) C COOJIOACHHEM IPaBUI
Oe3omacHoro oOpamieHusi ¢ BellecTBaMU M J1A0OpAaTOPHBIM O00OpPYAOBAHHUEM,
dbopmynupoBaTh 1€7b HUCCIEAOBAHUS, TMPEACTABIATh B pazIM4HON dopme
pPe3yIbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH MX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JII0/1aTh MpaBUiIa DKOJIOTHYECKH 11€71eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOU JEATETLHOCTH B IICNISIX COXPAaHEHHUsS CBOETO 3/I0POBbS, OKPYKaroIIeh
IPUPOTHON CPEMBI U JOCTHKEHUS €€ yCTOWIMBOTO PA3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JEWCTBHS HA JKUBBIC OPTaHU3MBI
OTpeNIeNIEHHBIX OPTaHUYECKUX BEIIEeCTB, MOHUMast cMbIci rokazatens [1/1K;

aHAJIM3UPOBATH I1EJIECOO0PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
IPOMBIIIICHHOCTH ¥ B OBITY C TOYKH 3pEHUST COOTHOIICHUS PUCK-TIONH3a;

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIIATH IICJICHANIPABICHHBIA TIOUCK
XUMUYECKOW MH(OpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHasi M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopmanuu, UHTEpHET U ApyTrHUe), KPUTHUIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1auei.



11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUSI Kypca «OOIias M HeopraHuyeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O MaTEepUAIbHOM E€IUHCTBE MUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMU MOPUPOIbI, O MECTE€ U 3HAYEHUHU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiu B 00ECIeYEeHUU YCTOWYUBOTO
pa3BUTHUS, B pEUIEHUU NPOOJEM HKOJIOTMYECKOM, SHEPreTUYECKOM U MHUILIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
HMCTOYHUKOB DHEPIrUHM, B OOECIEUCHUM PAIlMOHAJIBLHOI'O TMPHUPOJIONOIL30BAHNUSA, B
dbopMUpPOBAaHUY MHPOBO33PEHUS U OOIIEH KyJIbTypbl 4YEJNOBEKa, a TaKxKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3J0POBbI0 M IPUPOJHOU
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHMM, KOTOpash  BKJIIOYAET:
OCHOBOMOJIAralIINe MOHATUS — XUMUYECKHI DJIIEMEHT, aToM, SApO aToMa,
U30TOIIBI, AJICKTPOHHAs 000JI0YKa aToma, S-, P-, d-aTOMHBIE OpOHTAIN, OCHOBHOE U
BO30Y)KJIEHHOE COCTOSHHUA AaTOMa, TUOpUAM3AlMsS AaTOMHBIX OpOWTalleld, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKAasE PEIETKA, XUMHYECKAs pPEaKius, pacTBOpP, DSICKTPOJIUTHI,
HE3JICKTPOJIUTHI, AJEKTPOJIUTHUYECKAS JHUCCOLMALMS, CTENEHb JUCCOLMALNH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUsl IEKTPOJUTUUECKON AUCCOIUALIUM, TEPUOIUYECKUN
3akoH [[.1. MenpaeneeBa, 3aKOH COXpaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUUN SI3BIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA M CHCTEMHOCTH  XUMHYECKMX  SIBJICHUW,;  COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHMX 3aKOHOMEPHOCTSIX  UX
IPOTEKAHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
WCIIOJIb30BAaHUM BXKHEHUININX HEOPTaHMYECKUX BEIIECTB B OBITY W MPAKTUYECKOM
NESATETbHOCTU  4YENOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IPU
ONMCAHUY HEOPTaHMYECKUX BEILECTB U UX MPEBPACHUI;



c(hOpMHUPOBAaHHOCTh YMEHHUS MCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY IS
coctaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HoMmeHknarypy (IJUPAC) u TpuBHnanbHble Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMUYECKUX DJIEMEHTOB B COEIUHEHHUSIX, BUJ XUMHYECKOM CBS3M (KOBAJEHTHAas,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON peméTku, OOMEHHBIA U
JIOHOPHO-AKIIENTOPHBIA MEXaHU3MbI 00Pa30BaHMs KOBAJICHTHOU CBSI3U;

c(OpMHPOBAHHOCTh ~ yMEHMH:  KiIaccu(PUUIMpPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouux BeIIeCTB, TEIIOBOMY 3(h(dEKTy peakiuu, U3MEHEHHUIO
CTENEHE OKHCIECHHUA »JJIEMEHTOB, OOpaTHMOCTH, YYAaCTHIO KaTalau3aropa u
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATh CMBICIH MEPUOIMYECKOro 3akona Jl.
N. MenpneneeBa u 1€MOHCTPUPOBATh €r0 CUCTEMATU3HPYIOLYIO, OOBICHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XWUMHYECKHX JJEMEHTOB II€PBOr0O—YETBEPTOrO IEPHUOJ0B
[Tepunonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «IHEPTETUYECCKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XUMHYECKHX AJIEMEHTOB U HX
coenvHeHnrd 1o nepuogaM u rpynnam [lepuomnueckou cucremsr J[. U
MeHneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~YMEHMH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XMMHUYECKME  CBOMCTBA  BEIIECTB  PAa3IMYHBIX  KIJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHHE TE€HETUYECKOW CBSI3M MEXKIYy HEOPraHMYECKHMH BELIECTBAMHU C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPHIBAaTh CYHIHOCTb: OKHCIHTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOro OajlaHca
ATUX PEAKIUH; peakiuil MOHHOTO OOMEHa MYTEM COCTABJIICHHUS HX TMOJHBIX U
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(hOpMHUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH IPOTEKaHUS
XUMHUYECKUX PEAKIHMM ¢ y4ETOM HMX DHEPreTHYECKHUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIICHUS] XUMUYECKOT0 PaBHOBECHUS MO/l BIUIHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOPMUPOBAHHOCTb YMEHHUS XapaKTepU30BaTb XHMUYECKUE PEAKIHH,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0ue HayyHble MPUHLMIBI XUMHUYECKUX TMPOU3BOJCTB; LI€I€CO00pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEHIECTB B MPOMBILIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAQJCHUS CHCTEMOM 3HAHUH O MeToJax Hay4YHOIo
NO3HAHUS SABJIEHMH MpUPOJbl — HaOMI0JIEeHNe, H3MEpPEHUE, MOJEIIUPOBAHUE,
HKCIIEPUMEHT (peajbHbI U MBICIIEHHBIN), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS IIPU SKCIIEPUMEHTAIbHOM MCCIIEIOBAHUH BELIECTB
U Uil OOBSICHEHHS] XHMHUYECKHUX SBJICHHUH, HMEIOUIMX MECTO B MPHPOJIE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OPMUPOBAHHOCTh YMEHHMS BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUH C
HNOHATUSMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HNOHSTUM «MaccoBasi JI0JIsI BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHLEHTpALUs»;
Macchl BellecTBa Win 00bEMa rasa Mo M3BECTHOMY KOJMYECTBY BEIIECTBa, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENEHbIO JUCCOLMAalM; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
OPOAYKTA PEaKUUH, €CJIU OJHO M3 MCXOIHBIX BEUIECTB JAaHO B BHUJIE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT TpUMECH); JOIM BbIXOAA MPOAYKTa peakluuHh; OOBEMHBIX OTHOIICHHI
ra3os;

c(OpMUPOBAHHOCTh YMEHHUIl: CaAaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  JKCHEpUMEHT  (IpOBEIEHHE  pPEeakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KAYECTBEHHOIO COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOIIBIO HMHAMKATOPOB, HW3YYECHHE BIIASHMUS
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEaKIUH, pEeHIeHHE
AKCIIEPUMEHTAJBHBIX 3afa4 1o Temam «Mertame» u  «Hemeramnel») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
pa3anyHOi (opMme pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBaTh W OLICHUBATH HUX
JIOCTOBEPHOCTH;



c(hopMUPOBAaHHOCTh YMEHUIA: COOJIIOIaTh MpaBUIa MOJIb30BAHUS XUMHYECKOM
nocynod u jabopaTopHbIM 00OpymOBaHHEM, OOpalleHHs C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIIUSMH I10 BBITIOJTHEHUIO JITA0OPATOPHBIX XHMHYECKHUX
OMBITOB, JKOJIOTMYECKH 1€JIeCO00pa3HOro TMOBEAECHUSI B OBITY W TPYJIOBOH
JEATEIBHOCTA B LEJSIX COXPAHEHUSI CBOETO 3J0POBbS, OKPYKAIOIIEH MPUPOTHOU
Cpelbl W JOCTHXEHHMS €€ YCTOMYMBOI'O Pa3BUTHs, OCO3HABaTh OIACHOCTh
TOKCHYECKOTO JICMCTBUSI HA >KUBBIE OPraHU3Mbl ONPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIECTBIATh IIEJICHANIPABICHHBIA TTOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBoi uHbopmanuu, UHTEpHET U APYTrHUE), KPUTHYECKU
aHAJM3UPOBATh XUMHUUECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.
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2.5 ["anoreHnpon3BOAHBIC YTIIEBOAOPOIOB 4 1 htts://m.edsoo.ru/d69df650
Hroro mo pazneny 35
Paspnen 3. Kuciiopoacoaep:kanue opraHnyecKue coeInHeHust
bu6nuorexa LIOK
31 Criupret. denon 1 1 https://m.edso00.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
Pa3nen 4. A3orcoaepikaniue opranniecKue coeJuHeHUs
bubmuorexa [IOK
4.1 AmuHBI. AMUHOKHUCIIOTHI. benku 12 htts://m.edso0.ru/d69df650
Hroro no pazueny 12
Pa3znen 5. BoicokoMoOsIeKyJIApHBbIE COeIMHECHUS
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 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM nudpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u [lepuoguueckas cucTeMa XUMHYCCKUX 9 bubmorera [IOK
' pHOA https://m.edsoo.ru/2dd57f24
aneMeHToB [l. 1. MenneneeBa
12 Ctpoenue BeuiectBa. MHOroo6pasue 11 1 bubnmnoreka [JOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bub6nunorexa LIOK
1.3 X 19 1 3
MMHTHACCIHE peatiii https://m.edsoo.ru/2dd57f24
Hroro no pazueny 39
Pa3nea 2. Heopranmueckasi xumust
bubmunorexa IHOK
2.1 H 1 1
CMETALIE 3 3 https://m.edsoo.ru/2dd57f24
but6mmoreka [JOK
22 Meraubt 23 ! 2 https://m.edso00.ru/2dd57f24
Wroro no pazueny 54
Pa3gen 3. XuMus u :XKu3Hb
31 MeTtoabl T03HAHUS B XUMUH. XUMHUA U 9 but6mmoreka [IOK
' KH3Hb https://m.edso00.ru/2dd57f24
Hroro mo pazneny 9
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HNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KosnuectBo yacos
Ne DJIeKTpOHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTbI padoTbI
[IpenmMeT u 3HaUEHUE OPraHUYECKON
1 XUMHH, TIPEJICTABICHHE 0 MHOr000pa3uu 1 bubmmorexa LOK
» TTPEA . p https://m.eds00.ru/3686e6f5
OpPraHMYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja
5 (ocHOBHOE ¥ BO30YKJIEHHOE COCTOSIHUS). 1 bu6mmoreka [IOK
BasileHTHBIE BO3MOXKHOCTH aTOMa https://m.edsoo.ru/Oce6fd4c
yriepoja
Xumuyeckas CBsI3b B OpraHU4eCKHUX
3 coeTMHEHUSIX. MexaHn3Mbl 00pa30BaHUS 1 bu6mmoreka [IOK
KOBAJICHTHOM CBSI31, CITOCOOBI pa3phiBa https://m.edso0.ru/8d39f5c8
CBsI3e1
4 Teopust CTpoeHUs1 OpraHUYECKUX 1 bu6nmoreka [IOK
coenquuenunit A. M. bytiepoBa https://m.edso0.ru/9e595ch8
Buner nzomepun: CTpyKTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE bubnuorexa [IOK
) 1
3¢ (}eKThl B MOJIEKYJIaX OPraHuYeCKUX https://m.edso0.ru/b0e61661
COCIUHEHNN
IIpencraBnenue o KiIaccupuKaIuy 1
6 CIfCTCMaTI/I‘-IeCKaH HOMCHI?J)IaT a 1 bubmmorexa [IOK
P https://m.edsoo.ru/c212dd21
(IUPAC) oprann4eckux BEIECTB
7 Knaccudukamus peakiuii B 1 bu6nmoreka [IOK

OpraHN4YeCKO XUMHH

https://m.edsoo.ru/ba5706aa
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CucreMaruzanys U 0000IeHNE 3HAHUI

bu6moreka [IOK

ankeHoB. [IpaBuino MapkoBHHKOBa

8
o TeMe https://m.edsoo.ru/87a37cab
AJKaHBI: TOMOJOTHYECKHH psifl, 001Ias
9 dbopMyna, HOMEHKIATypa U U30MepHs, bubnuorexa [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru/25a14636
CTPOSHUE MOJIEKYII
10 dOU3UYECKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
aJIKaHOB https://m.edsoo.ru/3137711c
HaxosxneHnune ajakaHoB B IPUPO/IE.
11 CriocoObI TTOTYIEeHHS U 11 ljxmljeHeHne bubmmorexa [JOK
yi p https://m.edsoo.ru/259b0a5h
aJKaHOB
[uknoankansl: oOutast popmyina,
HOMEHKJIaTypa U U30Mepusl,
12 0COOCHHOCTHU CTPOCHUS M XUMHUYECKHX bubmorera [JOK
N P https://m.eds00.ru/156730d2
CBOMCTB, CITIOCOOBI MOJTyYEHUS U
MIPUMCHCHUE
Pemenne pacu€THBIX 33724 Ha
oTpeieNieHue MOJIEKYIIPHON (OPMYIIBI
13 OpPraHUYECKOI0 BEIIECTBA 110 MACCOBBIM bu6nmoreka [IOK
JTIOJISIM aTOMOB BJIEMEHTOB, BXOIAIINX B https://m.edsoo.ru/bf84d8eb
ero coctaB. CucreMaTu3amus u
000011ICHIE 3HAHUH 110 TEME
AJIKEHBI: TOMOJIOTHUYECKHM Psifl, 001Ias
opMyJia, HOMEHKJIATypa, JIEKTPOHHOE
14 inp OZT AHCTBEHHOE Zp OeHI/IeTp bubmorera [JOK
poctp P https://m.edsoo.ru/273b0ale
Mouiekyn. CTpyKTypHas ¥ IUC-TPaHC-
MU30MEpHsl ATKEHOB
15 Du3nYeCcKre 1 XMMUYECKUE CBOMCTBA bubmuorexa [IOK

https://m.edsoo.ru/21069ccd
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CriocoObl MosTy4eHus: U IpUMEHEHUe

bu6moreka [IOK

16
AJIKEHOB https://m.eds00.ru/665dc058
IIpakTrueckas padora Ne 1 mo Teme
17 "[lonyuyeHue sTUIEHA U U3YYEHHUE €T bubmmorexa LOK
. Y | i https://m.edso00.ru/0941eed8
CBOICTB
Pemienue pacuérHbix 3a1a4 Ha
18 OTIpe/ICIICHUE MOJICKYISIPHON (POPMYIIBI bubmmorexa [IOK
P YA pMy https://m.edsoo.ru/e9ea9921
OpPraHUYECKOI0 BeIIeCTBa
AnKanueHbl: CONPsKEHHBIE,
19 M30JIMPOBaHHbIC, KyMYJIHMPOBaHHbBIE Brbmmoreia LIOK
P > KYMYIHP ' https://m.edso00.ru/04298c0a
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
20 XUMHYECKUE CBOMCTBA CONPSKEHHBIX bu6muoreka [IOK
JIMCHOB https://m.edsoo.ru/e561253d
21 CriocoObl MosTy4eHus: U IpUMEHEHUe bu6nmoreka [IOK
aJIKaJueHOB https://m.edso0.ru/1aa81660
AJKWHBI: TOMOJIOTUYECKHH psifl, 001Ias
29 (bopmyna, HOMEHKIATypa, IEKTPOHHOE bu6morexa [LIOK
H MIPOCTPAHCTBEHHOE CTPOCHUE https://m.edsoo.ru/68b6cc4c
MOJIEKYI, (PU3MUeCcKHe CBONCTBA
23 XUMHYECKHE CBOMCTBA aJIKUHOB bubmmorexa [IOK
https://m.edso00.ru/23493a93
24 KauecTBeHHBIE peaKIMy Ha TPOIHYIO bu6mmoreka [JOK
CBSI3b https://m.edsoo.ru/7b1c48da
CriocoOblI MosTy4eHus: U IpUMEHEHUe bu6nuorexa [IOK
25
AJIKMHOB https://m.edsoo.ru/a6f9alea
Pemienue 3anad: pacu€Tsl 10 YpaBHEHUIO bubmmoreka [IOK
26 N
XAMUYECKON PEeaKIINU https://m.edsoo.ru/5db8e526
27 CucreMatuzanys 1 0000IeHNE 3HAHUI



https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
https://m.edsoo.ru/5db8e526

10 TEMEC

ApEHBI: TOMOJIOTHYECKUH psif, 00mIas
¢bopmyna, HOMEHKIATypa. DIEKTPOHHOE

bu6mmoreka [IOK

28 Y MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
poCTp p 4 https://m.edsoo.ru/a92a7094
OeH30J1a U TOIyoJa, UX (PU3NYECKUE
CBOICTBA
29 XUMHUYECKHE CBOMCTBA apEHOB: PEAKIINU bu6mmoreka [IOK
3aMEIICHUSA https://m.edsoo.ru/a44alae4
XUMHYECKUE CBOMCTBA aPEHOB: PEAKIIHH
30 IPUCOEAVHEHUS, OKUCIIEHUE TOMOJIOIOB bubmmorexa [OK
p ’ https://m.edsoo.ru/a44alaed
OeH3oma
31 Oco0CHHOCTH XUMHUYECKUX CBOWCTB bubmuorexa [JOK
CTUpOJIa https://m.edso0.ru/d5018a54
Pemenue pacuéTHBIX 3aa4 Ha
32 OTIpeieNICHUE MOJICKYIIPHON (hOPMYITBI bubmmorexa LOK
P Yo i https://m.eds00.ru/53461a2¢
OpPraHMYECKOTO BEIIeCTBA
33 CriocoObl ostyyeHust 1 IpUMEHEHNE bu6morexa [LIOK
apeHoB https://m.edso0.ru/6f717d09
34 I'eHeTHyeckas CBA3b MEKIY
Pa3ITUYHBIME KJIACCAMU YTIIEBOJOPOJIOB
Pacu€Tpl o ypaBHEHUSM XUMHUYECKUX
35 peakmuii. CucteMaTuzanus u
000011IeHrE 3HAHUN I10 TEME
36 [Tpuponnsiii ra3. [lonytHsle HEQTAHBIE
rasbl
37 KameHHBI1 yroie 1 IpOayKThl €ro bu6mmoreka [JOK
nepepadoTKu https://m.edso0.ru/69b3398b
38 Hedts u ciocoOb1 €€ mepepaboTKH. bu6mmoreka [JOK
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IIpumeHeHne NpoayKTOB epepaboTKU
He(dTH

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

['enernueckas CBsA3b MEKIY

39
Pa3TUYHBIME KJIACCaMU YTIIEBOJOPOIOB
["anmoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:
40 JJIEeK OHHSC c OGHI/IC'yreaK pmp bubamorexa [JOK
P TPOCHHE; peaktl https://m.edso0.ru/82b4d759
3aMEIEHUS TajJoreHa
JlelicTBHe 1Ie104Yei Ha
41 raJIOTeHIIPOU3BOIHBIE. B3anmoeiicTBue
JUTaJIOr€HAIKAaHOB ¢ MAarHUEM U IIUHKOM
42 CucreMaruzanys 1 0000IeHNE 3HAHUI but6mmoreka [IOK
o pazzaeny "Yraeroaopoabl"” https://m.edso0.ru/20e89f22
43 KonTponbhas pabora o teme bu6mmoreka [JOK
"YraeBogopoab" https://m.edso0.ru/95¢9e298
[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHI psiji, oOmmast popmyna,
44 CTPOCHHE MOJICK JII) HU30Me I/I;I(b o bubmmorera [IOK
P o pH, https://m.edsoo.ru/df04c5cd
HOMEHKJIAaTypa, KilaccupuKanus,
(bu3UYecKre CBONCTBA
45 XUMHYECKHE CBOMCTBA MPEIEIIbHBIX bu6mmoreka [IOK
OJTHOAQTOMHBIX CIIUPTOB https://m.edsoo.ru/26ee34fe
46 CriocoOblI MosTydeHus: U IpUMEHEHUe bubnuorexa LIOK
OJHOATOMHBIX CITUPTOB https://m.eds00.ru/484100000000000
[IpocTeie 3¢upbl: HOMEHKIATypa U
47 1/13POMe ust %C(I))GCHHOCTI/I @HSZEGCKI/IX u bubmmorexa LIOK
pHs, . https://m.edso0.ru/c2c788b2
XUMHUYECKHUX CBOMCTB
48 MHoOroaromMHble CIUPTHI: bu6nmoreka [IOK

OTUJICHTJIMKOJIb U TJIMLEPHUH, UX

https://m.edsoo.ru/ee4d84aa
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(1)I/I3I/I‘ICCKI/IG 1 XMMHYECKHE CBOMCTBA

CriocoOblI 1osTy4eHus: U IpUMEHEHUe

bubmuorexa [JOK

49
MHOT'0aTOMHBIX CIIUPTOB https://m.edso0.ru/d12e567d
@DeHo: CTPOCHUE MOJIEKYIIBI,
50 (duznveckue cBoricTBa. TOKCUYHOCTh bubmmorexa OK
’ https://m.edso00.ru/2ce726f8
dbenomna
Bbu6moreka [IOK
ol X 7
MMIIECKHE CBOHCTBA erora https://m.edso0.ru/037ca5f9
52 CriocoOslI MoNTy4eHus: U IpUMEHEHHe bubnuorexa [JOK
¢denona https://m.edsoo.ru/c77ddf4c
[IpakTrueckas padora Ne 2. Pemenue
53 AKCIIEPUMEHTAIBHBIX 33724 10 TEME bubmmorexa [IOK
" P " A https://m.edsoo.ru/fdOced09
CrupTbl ¥ PeHOBI
54 CucremaTtu3zanus u 0000IIeHUE 3HAHUNA bubmuorexa [IOK
10 TEME https://m.edso0.ru/1810ch9b
AJNbIeTHIBI U KETOHBL: SJIEKTPOHHOE
55 CTpOeHHE KapOOHUIBLHOU TPYIIIHI; bu6mmoreka [JOK
TOMOJIOTHYECKHE PsJIbI, 00IIIast https://m.edsoo.ru/b139beaa
dbopMyna, n3oMepus 1 HOMEHKJIaTypa
56 ANBIeTHIBI U KETOHBI: (PU3NIECCKUE bu6mmoreka [IOK
CBOWCTBA; PEAKLUU IPUCOCTUHEHUS https://m.edso0.ru/c887425c
57 Peaknmu oxkucineHNs U KaueCTBEHHEIE bubmuorexa [JOK
peakiuy albAETUI0B U KETOHOB https://m.edsoo.ru/a393baad
58 CriocoObI TOTY4eHHS aJIbIETUIOB U bu6mmoreka [IOK
KETOHOB https://m.edso0.ru/520d1c51
OaHOOCHOBHBIE TIPE/IENIbHbBIE
P but6mmoreka [IOK
59 KapOOHOBBIE KUCJIOTHI, 0COOCHHOCTH

CTPOCHUSA UX MOJICKYJI

https://m.edsoo.ru/fecOb113
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50 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX bu6nmoreka [IOK
KHCJIOT, UX (pU3MUeCcKHe CBOMCTBA https://m.edso00.ru/700cc87b
61 XUMHYECKUE CBOMCTBA MPEIEIIbHBIX bu6muoreka [IOK
OJTHOOCHOBHBIX KAPOOHOBBIX KHUCIIOT https://m.edso0.ru/40e6e0e9
Oco6eHHOCTH CBOWCTB MYypaBbUHON
62 KHACIOTHI. MHOT00Opa3ue KapOOHOBBIX Brbmmoreia LIOK
https://m.edsoo.ru/bb31be71
KHCJIOT
OcoOeHHOCTH CBOWCTB: HENPEEIBHBIX U
apoOMaTUYEeCKUX KapOOHOBBIX,
63 JTUKApOOHOBBIX, THIPOKCUKAPOOHOBBIX bubmmorexa [JOK
https://m.eds00.ru/83a08773
kucnort. [IpencraBuTenu BpICIINX
KapOOHOBBIX KUCIIOT
64 ITonsiTHE O MPON3BOAHBIX KAPOOHOBBIX bu6muoreka [IOK
KHUCJIOT https://m.edso0.ru/0d162d9d
65 CriocoObI TTOTy4eHUST U IPUMEHEHUE bu6mmoreka [IOK
KapOOHOBBIX KUCIIOT https://m.edso0.ru/7c065c9d
CrnosxHbie 3GUpbI: TOMOJIOTUYECKUH P/,
66 oOmas (bopf/[)yfa, HM30MEpHUs U ’ bubmmorexa [JOK
https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa
67 duU3UUEeCKUEe U XUMUUYECKHUE CBOMCTBA bubmuotexa [JOK
3¢upoB https://m.edsoo0.ru/ad6b94b2
Pemenne pacuéTHbIX 3a7a4: 1O
68 YpaBHEHUIO XUMUYECKOW peaKkiuu, Ha
OTpesieNIeHUE MOJIEKYISIPHON (OPMYIIbI
OpPraHMYECKOI0 BEIIECTBA
ITpaktuyeckas padora Ne 3. Pemenue
but6mmoreka [IOK
69 AKCIIEPUMEHTAIIFHBIX 3aa4 M0 TEME

"Kap6oHoBbie kucnoThl. Cl0KHbIE

https://m.edso0.ru/486671fb
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a¢uper"

Kupsr: ctpoenne, pundeckue u

bubmuorexa [JOK

70
XMUMUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edsoo0.ru/al9c5b98
OcoO6eHHOCTH CBOHCTB KHPOB,
71 COJIEpIKaITUX OCTATKH HETPEACTbHBIX bubmmorexa OK
Aepamt pedt https://m.edso00.ru/b0331922
XKHUPHBIX KACIOT. JKUPHI B IPUPOIEC
Mpi1a KaK COJIM BBICIIIUX KapOOHOBBIX
7 KHUCJIOT, UX Motoliiee aencteue. [lonarue but6mmoreka [IOK
0 CHHTETHYECKUX MOIOIIHNX CPEICTBaX https://m.eds00.ru/3c566565
(CMO)
['eneTnveckas CBsI3b yriaeBOJAOPOIOB U
73 KHCJIOPOJICOACPIKA Z)I; 0 FaHI/IIZ{eCKI/IX bubmmorexa [JOK
POACOAEpHa P https://m.eds00.ru/56790c96
BEILIECTB
74 Pacuérhl mo ypaBHEHUSAM XUMHUYECKUX
peakuuii
CucremaTtu3anus 1 0000IICHUE 3HAHUI bubmuorexa [JOK
75
o TeMe https://m.edsoo.ru/f8eaf2eb
OO6m1as XxapaKTepUCTHUKA YTIIEBOJIOB U
76 Knaccmbmlza I/Ifip TIEBO Zfa (MoHO-, 1H- Bubmmoreia LIOK
LT A da https://m.edso0.ru/7a9693al
U TIOJIMCaxapubl)
77 MoHocaxapuabl: (pru3nyecKre cBoicTBa bu6muoreka [IOK
1 HAaXOXXJEHHE B MPUPOJIE https://m.edsoo.ru/b4bdda2d
78 [IpumeHneHne K036l €€ 3HaYCHUE B bu6nmoreka [IOK
KUZHEJEATEIIbHOCTH OpraHn3Ma https://m.edsoo.ru/5e61122d
McaxapuIbl: caxapo3a, MaabTo3a U
79 faKTosap Haxox eII;I/Ie B IIPUPOJIC U bubmmorexa [JOK
) g pHrpoZ https://m.edsoo.ru/eb0384e7
MIPUMEHEHUE JTUCaXapHJIOB
80 [Tomucaxapuasl: CTpOCHHE bu6mmoreka [JOK
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MaKpOMOJIEKYJ, (U3NYECKUE U
XUMHUYECKHUE CBOWCTBA, MPUMEHECHHE

https://m.edsoo.ru/72a04508

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX bubmmorexa [IOK
Y https://m.eds00.ru/6216e766
Pemenue pacyeTHBIX 3a71a4 HA
82 ompe/ieJICHUE JOJU BbIX0a POAYKTA bubmmorexa OK
pel g A8 TIPOAYX https://m.edsoo.ru/7fde47ef
pEeaKIuy OT TCOPETHUSCKH BO3MOKHOTO
83 CucremaTu3aius U 0000IIeHHE 3HAHUN bubnuotexa [JOK
0 pasaeny https://m.edso00.ru/08d4364c
KonTtponbHas paboTa o teme
84 "Kucnopoicoaepxaiine opraHndecKkue bubamorexa [JOK
PO " AACPIRatiiie op https://m.edso0.ru/42c6678e
COCTMHEHUS
AMUHBL: K1accuukanus, CTpoeHHe
85 MoJeKyI, obmas hopmyna, H3oMepus bubmmorexa [IOK
yiT, oo pMYTIa, IV) ’ https://m.edsoo.ru/efa7e6ca
HOMEHKJIATypa U (PU3NIECKUE CBOMCTBA
86 XUMHUYECKHE CBOMCTBA aT(paTHICCKIX bu6muoreka [IOK
aMHHOB https://m.edso0.ru/1bc5cf80
AHUIIUH: CTPOCHHUE aHWJIMHA,
87 0COOCHHOCTH XMMHYECKUX CBOWCTB bubmmorexa LOK
https://m.edsoo0.ru/39cd21f1
aHWINHA
CriocoObI ostyuyeHust 1 IpUMEHEHNE bu6muoreka [IOK
88
anpaTHIECKUX aMUHOB https://m.edsoo.ru/eal38763
AMUHOKHCIIOTBI: HOMEHKJIaTypa 1
89 n3zomepusl, (pusndeckue CBONCTBA. bu6nuorexa [IOK
OTtaenbHBIC TPEACTABUTENH OL- https://m.edso0.ru/d1773e80
AMUHOKHCIIOT
90 XHUMUYCCKUE CBOMCTBA aMHHOKHUCIIOT, UX bubmuorexa [IOK

OMOJIOrMYeCKOe 3HaUYeHNE aMUHOKHUCIIOT.

https://m.edsoo.ru/77df705a
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Cunte3 u TUAPOJIU3 ICIITUAO0B

benku kak npupoHbIE TOJIMMEPHI;

bubmuorexa [JOK

91
CTPYKTYpBHI O€JIKOB https://m.edso00.ru/429e9899
bu6mmoreka [IOK
92 XUMUYECKHE CBOMCTBA OEIKOB
https://m.eds00.ru/6237306d
AzoTcoaepkalire reTeponuKINIEeCKUe
93 coe I/IHGHEI?I H JIeHH(fBI)Ie KHCIIOTHI: bubmmorexa [IOK
A K ' https://m.edsoo.ru/521d1431
COCTaB, CTPOCHHE U OMOJIOTHYECKAs POJIb
ITpaktuyeckas pabora Ne 4. Pemenue
94 AKCTICPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmoreka [IOK
"A3oTCcoeprKaliie OpraHn4ecKue https://m.edsoo.ru/8e3c02d1
coelMHEHUs "
ITpaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa LIOK
95 "
Pacno3znaBaHne opraHM4eCcKux https://m.edsoo.ru/bde3fdf6
coequHeHuin"
KonTponbhas pabota o Teme
96 "A3oTCcoaepKalie OpraHn4ecKie bubmmorexa [IOK
A p" He op https://m.edso0.ru/ce561bc7
COEIMHEHUS
OCHOBHBIC TIOHSATHS XHMHH
97 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U bubnuoreka [IOK
METObl UX CUHTE3a —II0JIUMEPU3aLUs U https://m.edsoo.ru/7aa63ebd
MOJIMKOHACHCAIIHS
[Tnactmaccel. YTuauzamnus u bubmuorexa [JOK
98
nepepadoTKa MIacTUKa https://m.edsoo0.ru/82242e0f
DnacToMepsl: HaTypaJbHBIN bu6muoreka [IOK
99
CHHTETHYECKHE KayuyKu. Pe3nna https://m.edso0.ru/246103ec
100 BosokHa: HaTypasbHEIE, bu6nmmoreka [{JOK
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HNCKYCCTBCHHBIC, CHHTCTHYCCKUC.
HOJ’II/IMepI)I CIICIUAJIbHOI'O Ha3HAYCHU A

https://m.edso0.ru/5963a601

IIpakTueckas padora Ne 6. Pemenue

101 SKCHEPUMEHTAIBHBIX 32034 10 TEME 1 Eubmorexa ITOK
" P 8 " https://m.edsoo.ru/3aebd77a
Pacnio3HaBaHue I1acTMace U BOJIOKOH
O0001IeHNE U CUCTEMATU3 AL
102 W3YYEHHOI'0 MaTepuaia o TeEMe 1 Bubmiorexa LOK
" v P " https://m.edsoo.ru/6a22b1e8
BrICOKOMONEKYISIpHBIE COSTUHEHUS
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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11 KJIACC

KoauuecTBo yacoB JIeKTPOHHBIE
Ne nuppoBbIe
Tema ypoka Konrpoabubie | IIpakTuyeckue
n/n Bceero o0pa3zoBaTeJibHbIE
padoTbI padoThbI
pecypchbl

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYIECKUN 1 bubnunorexa LIOK
aneMeHT. M30Tomnsl https://m.edso0.ru/59c112ee

5 CrtpoeHue 31eKTpOHHBIX 000JI0YEK aTOMOB, 1 bubnunorexa [IOK
KBAaHTOBBIE YUCIIA https://m.edsoo.ru/b4d9fffa

3 Knaccudukamms XuMU4eCKuX 3JIEMEHTOB (S-, 1 bubmuorexa [IOK
p-, d-, f-ay1eMeHTHI) https://m.edso0.ru/61294af9

4 Pacnipenenenue 31€KTpOHOB 110 aTOMHBIM 1 bubnuotexa [IOK
opouTansm https://m.edsoo.ru/f5f750fe
DneKTpOHHBbIE KOH(UTypaIIi aTOMOB

) 3J'I€M§§TOB B OCHOI(}:-IOI\?III:/I BO30YXIEHHOM 1 bubnmorexa [IOK

YR https://m.eds00.ru/8149e846

COCTOSIHUH
DeKTpOHHBIE KOH(PUTypalii HOHOB. bubnnorexa [IOK

6 1
DJIEKTPOOTPULIATETBHOCTD https://m.edso00.ru/a0764b24
[Tepuonnueckuii 3akoH u [leprnonnueckas

7 cUCTEeMa XUMHYECKuX sineMeHToB /1. M. 1 bubmuorexa [JOK
Meneneesa, CBA3b ¢ COBPEMEHHOU TEOPUEH https://m.eds00.ru/16957c01
CTPOEHHMS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB

3 XUMUYECKHUX DJIIEMEHTOB M 00pa3yeMbIX HMU 1 bubnnorexa [IOK
MIPOCTBIX U CJIOKHBIX BELIECTB 110 IPYIIIAM U https://m.edso0.ru/f8468927
nepuoiam

9 CucreMmarusanys 1 0000IeHre 3HAHUI IO 1 bu6nmorexa LIOK
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TEMEC

https://m.edsoo.ru/8fad2942

Bunnl xumudeckon ¢Bs3u. MexaHu3MEI
00pa30oBaHUs KOBAJICHTHOU CBSI3U.

bu6nmoreka LIOK

10
Bonoponnas cBsa3b. MexmoIeKynsipHble https://m.edso0.ru/5a8072af
B3aMMOJICHCTBUS
BaneHTHOCTB 1 BaJIeHTHbIE BO3MOKHOCTH

11 aToMOB. CBS3b JIEKTPOHHOM C TYpBbI bubmorexa LIOK

) P TPYXTYP https://m.edsoo.ru/3d2ca093

MOJIEKYJI C UX TEOMETPHUUECKUM CTPOESHUEM

12 [IpencraBneHust 0 KOMIUIEKCHBIX bubmmorexa [IOK
COEIMHEHUSX: COCTaB 1 HOMEHKJIATypa https://m.edsoo.ru/8c66bl2a
BemectBa MOJIEKyIsIpHOTO U

13 HEMOJIEKYJIIPHOIO CTpOeHMs. Turbl bu6munorexa [IOK
KPUCTAJUIMYECKUX PELIECTOK U CBOMCTBA https://m.edso00.ru/e167635b
BEIIIECTB

14 [TonaTHE O TUCTIEPCHBIX CUCTEMAX. bubnnoreka [JOK
[IpencraBieHue 0 KOJJIOMIHBIX pacTBOpax https://m.edso0.ru/da2c70e4
HcTuHHBIE pacTBOPHI: HACHIIIICHHBIE U

15 HEHACBIIICHHbIE, PACTBOPUMOCTD bubamorera LOK

i > P P - https://m.edsoo.ru/e9ccdd8d

Kpucrannoruapatst

16 Crioco0bI BEIpaKEHUST KOHIICHTPAITUU bubnnoreka [JOK
pacTBOpPOB https://m.edsoo.ru/328e653a
Pemenue 3a1a4 ¢ UCMONb30BaHUEM MTOHIATUN

17 "MaccoBas 4oJIs pacTBOPEHHOTO BemecTsa" bubmmorexa [OK
\ P P . ’ https://m.edsoo.ru/785e0ab4

MOJIIpHasi KOHIIEHTPaIUs

18 Knaccudukanus 1 HOMEHKIATypa bu6munorexa [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/bf9e108d

19 CuctemaTtuzanusi ¥ 00001eHNEe 3HAHU 110 bubmuorexa [IOK

TEME

https://m.edsoo.ru/8d2c6a3a
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KonTtponbsHas pabora mo temam "CTpoeHue
aroMma. [lepuoanueckunii 3aKOH 1

bu6mmoreka [IOK
20 [leproandeckasi cucreMa XUMHYECKUX
"on https://m.edso00.ru/70a60aa4
snemenToB JI. . Mengeneesa", "Ctpoenue
BeriecTBa. MHoroo0Opasue BemiecTs"”
Knaccudukamnuss XUuMHUIECKUX PEaKINil B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
21 3aK0H COXpaHEHUSI MAaCChI BEIIECTB, 3aKOH bubmorexa [JOK
P ’ https://m.edsoo.ru/6335cdd2
COXpaHEHHs U TPEBPALLCHUS YHEPTUU TIPU
XUMHUYECKHX PeaKIUsIX
29 TemnoBbie 3 PEKTH XUMHUECKUX PEAKITHIA. bubnnoreka [JOK
TepMoXxuMHUUECKUE YypaBHEHHUS https://m.edsoo.ru/d1db86da
23 Boluncnenus o ypaBHEHUsAM XUMHAYECKUX bubnnorexa [IOK
peakMii 1 TEePMOXUMHUYECKUM YPaBHEHUSIM https://m.edso0.ru/87b13954
CKOpOCTh XMMUYECKOHN peakinu, e
24 3aBUCHUMOCTD OT PA3JIMYHBIX (PAaKTOPOB.
Karanus u xaranusatopsl
25 I'oMoreHHbIe U TeTepOreHHbIe PEAKIIUN
[TpakTrueckas padorta Ne 1 mo reme "Bnusaune
26 a3JMYHBIX (DAKTOPOB HA CKOPOCTh bubamorera LOK
P . P " P https://m.edsoo.ru/1facaldl
XMMHUYECKON peaKkIuu
97 OO6paTtuMble ¥ HEOOPATUMBbIE PEAKIIUU. bubnuotexa [IOK
XUMHUYECKOE paBHOBECHUE https://m.eds00.ru/30952f9b
[IpakTrueckas padora Ne 2 o teme "Bnusinue
28 a3JMYHBIX (DAKTOPOB HA TIOJIOKEHUE bubmmorera LOK
P P | https://m.edsoo.ru/3bf34e17
XMMHYECKOI0 PABHOBECHS
29 DnekTponuTHdeckas aucconuanys. CUabHbIC bubnmnoreka [JOK

U ciadbie AIeKTpoauThl. CTeneHb

https://m.edsoo.ru/5f766bdf
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IIUCCOLUAIIAN

Honnoe npousseaenue Boasl. Cpeaa BOAHBIX

bubnuorexa [IOK

.B i H
30 pactBopoB. Bozopoeiii nokasatens (pH) https://m.edso00.ru/3966ca89
pacTtBopa
31 IMuaponus cosneit. Peakiuu, nmpoTrekaroniue B bubnmoreka [JOK
pacTBOpax 3JIEKTPOJIUTOB https://m.edso0.ru/09d5adbd
[paktuyeckas padota Ne 3 o treme
32 "XUMHUUYECKHE PEAKIIUU B PACTBOPAX bubmmorexa [IOK
P B P P https://m.edso0.ru/2e3daeb0
JIEKTPOIIUTOB
33 OKHCIIUTENBHO-BOCCTAHOBUTENIBHBIEC PEAKIINH. bubnmnoreka [JOK
Baxwnerinme OKUCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/56226060
34 MeTo/ 31IeKTPOHHOTO (3JIEKTOHHO-HOHHOTO) bu6mmoreka [IOK
Oananca https://m.edso0.ru/fb691387
35 DIEKTPOJIN3 PACTBOPOB U PACILIIABOB BEIIECTB bubamorexa [JOK
TPOIIIS PactBopoB H P B https://m.eds00.ru/93fb97d2
36 Pemenue 3a1au pa3inyHbIX TUTIOB bubmmorexa [JOK
At p https://m.edso00.ru/5a859d16
37 Pemenue 3a1a4 pa3audHBIX THIIOB bubmorexa LIOK
atp https://m.edsoo.ru/5afa265d
38 CuctemaTtuzanusi ¥ 00001IeHNE 3HAHU 110 bubnnoreka [JOK
Teme "XumMudeckue peakuuu” https://m.edso0.ru/c161eb85
Kontponbnas padota no teme "Xumuueckue bubnunorexa [IOK
39
peakuun" https://m.edsoo.ru/a8a0a930
[Tonoxenne Hemeraimnos B Ilepuoguyeckon
CUCTEME XUMHYECKUX s1eMeHToB /1. M. bubmuorexa [IOK
40
MeHnzeneeBa U 0COOCHHOCTH CTPOSHUS UX https://m.edso0.ru/8ca2dcad
aToMoB. du3nyueckre CBONCTBAa HEMETAIIIOB
41 AmutoTponus HEeMETauIoB (Ha IpUMepe bubnuoreka [IOK
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KHCIIOpOJa, cepbl, hochopa u yriaepoia)

https://m.edsoo.ru/ef92c91c

Bogopon: nonyuenue, pusndeckue u

bubnuorexa [IOK

42
XUMUYECKHE CBOMCTBA. [ 'mapuubl https://m.edso00.ru/0aa8f613
l"anoreHsl: HaXOXKACHHUE B MIPUPOJIE, CIIOCOOBI
43 MOJIY4CHHS, PU3HUCCKUE U XUMHYCCKHE bubmorera [JOK
Y‘* ’ https://m.edso00.ru/4e223795
CBOICTBA
l'anorenoBonopoxasl. Baxueriume
44 KHUCIIOPOACOASPIKAIINE COSANHCHHS bubmorera [JOK
pPOACOACpHalt A https://m.edsoo.ru/6b3255e6
rajoreHOB
JlaGopaTopHbIe U IPOMBIIICHHBIE CITOCOOBI
45 MOJIy4eHHs TajgoreHoB. [lpuMenenue bubmorexa HOK
i P . https://m.edso00.ru/6971aca4
rajoreHOB M MX COCAMHCHUI
[Ipaktuueckas padota Ne 4. Permenue
46 SKCIIEpUMEHTAILHBIX 3aJ1a4 110 TEME bubmorera [JOK
" P " 8 https://m.edsoo.ru/8b26fecd
I"amorensr
Kucnopon: mabopatopHbie 1 TPOMBIIIIICHHBIE
47 crocoObl MOJy4YeHus1, pU3nUecKue u bubnnorexa [IOK
xuMmuueckue cBorcta. O30H. [lpumenenue https://m.edsoo.ru/c8abc36a
KHCIIOPOJIa U 030HA
bu6mmoreka [IOK
48 OKCHUIbI U IEPOKCHIBI
A p A https://m.edsoo.ru/5c8816a0
49 Pemenue 3aga4 pa3anyHbIX THIIOB bubmorera [JOK
adp https://m.edsoo.ru/2b6d8b4b
Cepa: HaXOXKJICHUE B IIPUPOJIC, CIIOCOOBI
50 HOJII) CHHS (pnmqecmfe E XUMUYECKHE bubamorera LOK
zlq ’ https://m.edsoo.ru/46afael6
CBOMCTBa
bu6nuorexa [IOK
51 CepoBoaopo, cyab(uabt 1

https://m.edsoo.ru/7c875999
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KI/ICJ'IOpOI[CO,Hep)KaH_[I/Ie COCAUHCHUS CCPBI.

bubmuorexa [IOK

52
Oco0eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru/8cfa2548
[paktudeckas pabora Ne 5. Pemenue
53 3KCHEpPUMEHTAIBHBIX 3a7a4 1o Teme "Cepa u bubamorera LOK
. p " A p https://m.edsoo.ru/0afb05e4
e€ coeTuHEeHUS
A30T: HaX0XKIEHHUE B IPUPOJIE, CIIOCOODI
o4 10JI eHHa)K(iijqecmfe fl XI[I/IMI/I‘-IGCKI/IC bubamorexa [HOK
Y‘* ’ https://m.edsoo.ru/badd2255
CBOMCTBAa. AMMHUAK, HUTPUJIBI
Kucnopoacoaep:xaiue coeiMHeHUs a3oTa. bubnmoreka [JOK
95 . .
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI https://m.edsoo.ru/e2965afe
56 [IpumeHeHne a30Ta U €ro COEJMHEHUN. bubnmorexa LIOK
A3zoTHBIE yI0OpeHUs https://m.edso0.ru/129f5059
®docdop: HaxOkKACHHUE B IPUPOJIE, CIIOCOOBI
dop A PHPOA bu6nmoreka LIOK
57 MOJIY4eHHS, PU3HUCCKUE U XUMHUYCCKHE
M https://m.edsoo.ru/9a6b43ec
cBoiictBa. ®ocuasl u pochun
58 Oxcunst hocdopa, hochopcoaepxarime bubnnoreka [JOK
kucnoTsl. Conu pochopHOt KUCTOTHI https://m.edsoo.ru/c7a2d429
59 [Ipumenenue pocdopa u ero coeMHEHUH. bubnmnoreka [JOK
®dochopHbie y1oOpeHwHs https://m.edso00.ru/a218070a
[paktuyeckas padora Ne 6. Pemenue
60 3KCHEPUMEHTAIBHBIX 33]a4 110 TeMe "A30T U bubmmorexa [JOK
P g https://m.edso0.ru/8175ac3f
dhochop u ux coenuHEHUS"
VYraepona: HaX0XKIeHHUE B IIPHUPOJIE,
61 annof (f[HHI)Ie MOI[ nugpurka EHPQEISI/IIIGCKI/IG u bubamorexa [OK
P jl 1 https://m.edsoo.ru/1eb19f9e
XMMHYECKHE CBONCTBA, MPUMEHEHHE
62 Okcup yraepoxaa(ll), okeua yrnepona(1V), bubnmoreka [JOK
YTOJIbHASI KUCJIOTA U €€ CONU https://m.edsoo.ru/dba58adf
63 Pemienue 3aga4u pa3nuyHbIX THIIOB bubnuorexa [IOK
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Kpemnwuii: HaxoxaeHNe B IPUPOJIE, CTIOCOOBI

https://m.edso0.ru/6029b609

bu6mmoreka [IOK

64 nonzfqumI, (u3nuecKne U XUMUYECKUE https://m.edsoo.ru/143558ab
CBOIICTBa
65 Oxcun kpemuusi(1V), kpeMHuEBass KUCIOTA, bubnuorexa [IOK
CHJIMKATBI https://m.edso0.ru/3170e7bl
[IpuMmeHeHne KpeMHUS U €T0 COeAMHEHU. bubmorexa HOK
66 CTeKI10, €ro MOTyHeHHe, B CTEK https://m.edsoo.ru/393cdac0
’ ’ https://m.edso0.ru/5823cefb
67 Pemenue 3aaa4 pa3nuyHbIX TUIIOB bubamorera LOK
https://m.edso0.ru/b624f801
68 CucremaTusamus u 00001IeHNEe 3HAHUHT TT0 bubmuorexa [IOK
teme "HemeTansr" https://m.eds00.ru/6e864db5
" " bubnmnoreka [JOK
69 Konrtponsnas padora no teme "Hemetasmisl httos://m.edsoo.ru/d0484CT6
70 AHanu3 pe3ynbTaToB KOHTPOJIBHOM paboThI, bubmmorexa [IOK
KOppEeKILIHs OIIHO0K https://m.edso00.ru/2b7e9510
[Tonoxenue metamios B [lepuoauueckoit
71 CUCTEME XUMUYECKUX DJIEMEHTOB. bubnnorexa [IOK
Oco0EHHOCTH CTPOCHUS DJIEKTPOHHBIX https://m.eds00.ru/9839c16¢
000J104eK aTOMOB METAJLIOB
7 OO6mue ¢puznyeckre CBOMCTBA METAIIIOB. bubmuoteka [IOK
[IpuMeHeHne METaUIOB B OBITY U TEXHHKE https://m.edsoo.ru/51dac9d3
bu6nuorexa [IOK
73 Cnnasel MetaioB. Kopposust MmetasioB httos://m.edso0.ru/42b87263
74 Pemenue 3ana4 pa3nuyHbIX THIIOB bubmmorexa [OK
https://m.edsoo.ru/e3de37b6
75 DNEKTPOXUMHUYECKUN Psijl HANIPSHKEHUN bubmmorexa [IOK



https://m.edsoo.ru/6029b609
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MeTasuioB. O0mMe Croco0bl MOTyYEHUS
METAJIJIOB

https://m.edsoo.ru/94eb377a

OOmas xapakrepucTika MetaiioB |A-rpymrsl
[leproanueckoil CUCTEMBI XUMUYECKUX
sneMeHTOB. HaTpuii u kanuii: nomyuyenue,

bu6mmoreka LIOK

76 .
(bu3mvecKre U XUMUYECKHUE CBONCTBA, https://m.edsoo.ru/e12c26b3
PUMEHEHHE TIPOCTHIX BEIIECTB U X
COEJIMHEHU I
Oomras xapakrepuctika Meranios HA-
rpynmnsl [leproanueckoi cuctemMbl
77 XAMHYECKHX 3JIEMEHTOB. Maruuii v KaJIbIIdi: bubmuorexa [IOK
noJrydeHue, GU3nIecKnue 1 XUMHUIECKIe https://m.edso0.ru/7c3e49c0
CBOICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COeIUHEHUN
78 JKécTkocTh BOABI M CIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
yerp https://m.edsoo.ru/c74bfae9
29 AnroMuHU: onydeHne, Gu3ndeckKue u bubnnoreka [IOK
XUMUYECKHUE CBOWCTBA, IPUMEHECHHE https://m.eds00.ru/0e79b266
AmboTepHbIe CBOICTBA OKCHJIA U TUIPOKCHIA
80 AITIOMUHUS, THAPOKCOKOMILIEKCHI aTFOMUHUS bubmmorexa [IOK
> THAP . https://m.edso0.ru/5d12d318
UX MPUMCHCHHE
81 Pemenue 3aaa4 pa3nuyHbIX TUIIOB
[TpakTrueckas padota Ne 7. Pemenue
bu6nuorexa [IOK
82 9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
. \ https://m.edsoo0.ru/27a4af43
MeTaJiTel TJIABHBIX TTOATPYIIT
OOm1ast XxapakTepUCTHKa METAJJIOB TOOOYHBIX
. bubmuorexa [IOK
83 noarpynn (b-rpynmn) I[epuoanueckoit

CHCTEMbI XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/610d7431
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dusnyeckue U XUMUUECKHE CBOMCTBA XpoMma u

bubmuorexa [IOK

84
€ro COeAMHEHUH, X IPUMEHEHHE https://m.edso00.ru/9911bef3
Baxwnerinme coelMHEHNS MapraHiua.
85 IlepMaHTaHaT Kajaus, €0 OKUCIUTEIbHEIE bubmorera [JOK
p“ ’ https://m.eds00.ru/039d69c8
CBOIiCcTBa
dusnueckre U XUMUYECKHE CBOMCTBA XKejle3a
86 U ero coenuueHuii. [lonyuenne u npuMeHeHNE bubmmorexa [OK
a ' v p https://m.edsoo.ru/1b7f8741
CIUIABOB JKeJje3a
87 DuU3NYECKUE U XUMUYECKUE CBOMCTBA MEIU U bubnmoreka [JOK
€€ COCIMHEHUH, UX IPUMEHEHHUE https://m.edsoo.ru/2bc0f954
duznyeckre 1 XUMUUYECKHE CBOMCTBA ITMHKA U
88 €ro COeIMHEHHH, UX IPUMEHEHNE buGmorera [IOK
A ’ p ' https://m.edsoo.ru/b1f2beal
IM'uIpoKCOKOMITIIEKCHI IMHKA
[Ipaktuueckas padota Ne 8. Permenue
89 SKCIIEPUMEHTAIIBHBIX 3a1a4 10 TEME bubmmorexa [OK
| P | https://m.edsoo.ru/a6e352ea
MerTasl TOOOYHBIX TTOATPYIIT
90 Perenne 3a1a4 pa3auyHbIX TUIIOB bubmorexa LOK
et p https://m.edso0.ru/a8b83d83
o1 O600meHne u cucTeMaTu3aIus U3y4eHHOTO bu6nuorexa LIOK
Martepuana no teme "Mertamib" https://m.edso0.ru/e91fe975
bub6nuorexa [IOK
92 Kounrpoabsnas padora mo teme "MeTtamisr"
P p https://m.edso0.ru/83f63ea3
AHanu3 pe3yinbTaToB KOHTPOJIBHOMN paboThI, bubnmoreka [JOK
93
KOPPEKIIUs OIIHO0K https://m.edsoo.ru/9ebff2fd
Posne xumun B 00ecrieueHuH yCTOMYNBOTO
94 a3BUTHA deoBedecTBa. IIoHsITHE 0 HAYyYHBIX bubmorexa LOK
p ’ e https://m.edso0.ru/080fe1f0
METOaX MUCCIIENOBAHUS BEIIECTB
95 HayuHble npuHIMIIBI OpraHu3aluu bubmuorexa [JOK
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XHMHYECKOTr0 MPOU3BOJICTBA.
[IpombIIeHHBIE CTIOCOOBI TTOTYICHUS
BaXKHEUIIINX BEICCTB

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

XHUMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOIIEH bubmuoreka [IOK
96 1
Cpelbl ¥ €ro MOCIEACTBUS https://m.edsoo.ru/9f11bf51
97 XuMus U 3710poBbe yenoBeka. JlekapcTBeHHbIE 1 bubmmorexa LIOK
CpeacTBa https://m.edso00.ru/a6552721
98 Xumus numu. Pons xumun B ob6ecrieueHun 1 bubmuoreka [IOK
MHUIIEBON 0€30ITaCHOCTH https://m.edsoo.ru/1f7b5bd2
99 KocMmernueckue u napgpromepHbie cpecTBa. 1 bubnmnoreka [JOK
briToBas xumus https://m.edsoo.ru/da42d5a9
XuMHs B CTPOUTELCTBE. BaxkHelue
100 CTPOUTEILHBIC M KOHCTPYKIIMOHHBIE 1 bubamorera LOK
P 26 https://m.eds00.ru/61e69003
MaTepuabl
XuMHs B CEIBCKOM X03siicTBE. OpraHndecKue bubnnoreka [JOK
101 1
¥ MUHEPAIbHBIE YIOOPCHHUS https://m.edsoo.ru/fd39587d
102 CucremaTtu3zanus u 0000IIeHHE 3HAHUN TIO 1 bubnuorexa [IOK
TEMeE https://m.edso00.ru/db979c70
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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HNPOBEPAEMBIE HA EI'D 110 XUMHUU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
HNPOI'PAMMBLI CPEJHEI'O OBHIET'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHMS K NMPeJIMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMbl CPeHEro o01ero
o0pa3zoBaHus

1

BrnaneHnue cucteMoil XUMHYECKHUX 3HaHI/II71, KOTOpas BKIIFOYACT:

1.1

OCHOBOTIOJIATAOIINE TIOHATUS (XUMUYECKHIA JJIEMEHT, aTOM, W30TOIIbI,
3JIEKTPOHHAst 000J1049Ka aToma, S-, p-, d-3JIeKTPOHHBIE OPOUTAIH aTOMOB,
OCHOBHOE M BO30YXIEHHOE COCTOSIHE aToMa, HOH, MOJIEKYIa,
BAJICHTHOCT, ANIEKTPOOTPHUIATENBHOCTb, CTETEHb OKHCJICHUS,
XUMUYECKasi CBs3b (O- W T-CBsA3h, KpaTHBIC CBS3M), THOpHIUA3AIUS
aTOMHBIX OpOWTanell, KpUCTAIMYecKas pemeTKa, MOJb, MOJSIpHAs
Macca, MOJSpHBIE 00BEM, MOJSpHAs KOHLEHTPALMsS, PacTBOPHI
(MCTUHHBIE, AMCIIEPCHBIE CHCTEMBI), KPUCTAJUIOTUIPATHI, YIJIEPOJIHBIHI
ckeneT, (yHKIMOHANbHAsI TPYIMMa, paguKal, HW30MEpbl, CTPYKTypHas
dbopmyna,  u3omepusi  (CTpyKTypHas,  TreoMeTpuueckas  (IIucC-,
TpaHCU30MEPHs), TOMOJOTUYECKUI psi, TOMOJIOTH, YIJIEBOJOPOJIbI,
KHUCTIOPOJI- U a30TCOJepIKAIINe COSTUHEHHs, OMOJOTUYECKH AKTHBHBIE
BelecTBa (yriaeBOIbl, KUPHI, OCIKH), MOHOMEP, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIC COSTUHEHUSI, KPEKUHT, PUPOPMUHT, THITHI
XUMHYECKHX peaKuii (OKHCIUTEIBHO-BOCCTAHOBUTENBHEBIC, JK30- U
SHAOTEPMHYCSCKHE, PEAKIIMH MOHHOIO OOMEHa, TOMO- U T€TepOreHHBIC,
oOpaTHMble ¥ HEOOpATUMBIC), PACTBOP, DJICKTPOIHUTHI, HEIJICKTPOIHTEHI,
ANEKTPOIUTHICCKAST JTUCCOIUAIUS, CTCTICHb TUCCOIMAIINN, OKUCITUTEb,
BOCCTAHOBUTENb,  JJEKTPOJIM3, CKOPOCTh XUMHYECKOW peakiu,

XUMHNYCCKOC paBHOBeCI/Ie)

1.2

TEOPUU M 3aKOHBI (TEOpPHs XUMHUYECKOTO CTPOCHHSI OpraHUYeCKHX
BeriectB A.M. BytiepoBa, Teopusi 3JIEKTPOIUTUYECKON AMCCOIUAINH,
[lepuonnuecknii 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHHUs MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SI3bIK XUMHUH, MHUPOBO33PEHUECKHUE
3HaHUS, JIKAIME B OCHOBE NMOHMMAHHSA MPUYMHHOCTU U CUCTEMHOCTH
XUMUYECKUX SIBICHUW, COBPEMEHHBIE IMPEICTABICHUS O CTPOCHUU

BCIICCTBA HA ATOMHOM, MOJICKYJIIPHOM U HAAMOJICKYJISIDHOM YPOBHAIAX

1.3

MMpEaACTaBJICHUA 0 MEXaHU3Max XHUMHUYCCKUX peaKL[HfI,

TCPMOAUHAMHUYCCKUX n KHHCTHYCCKUX 3aKOHOMCPHOCTAX ux




IMPOTCKAaHUA, O XUMUYCCKOM PAaBHOBCCHUU, JUCIICPCHBIX CUCTCMAX

1.4

Q)aKTOHOFH‘ICCKHe CBCACHHUA O CBOﬁCTBaX, COCTaBC, IIOJYYCHHUU U
Oe30mmacHOM HUCIIOJIB30BaHNN Ba)KHEHIIIMX HCOPraHNYCCKUX n
OpTraHN4YCCKUX BCHICCTB B 6BITy n HpaKTquCKOﬁ ACATCIIBHOCTH

YCJIOBCKA

1.5

o0mye HaydHble TMPUHIMIIBI XUMHYECKOTO MPOU3BOJCTBA (HA MpUMeEpe
NPOM3BOJICTBA CEPHOM KHUCIOTHI, aMMHaKa, METaHoJia, MepepaboTKH

HedTH)

CdopMHUPOBAaHHOCTH YMEHHH BBISIBIIATH:

2.1

XapaKTCPHBIC INPpU3HAKH U  B3aMMOCBA3b  U3YYCHHBIX HOH?ITI/II>'I,
NPUMCHATH COOTBCTCTBYIOIIWC IIOHATUA TIPHU OIIMCAHWU CTPOCHUA U

CBOMCTB HEOPIaHUYECKUX U OPraHUYECKUX BELIECTB U UX NPEBpaALCHUN

2.2

B3aMMOCBSI3b XMUMHUYECKUX 3HAHUN C TMOHATHSIMHU W TPEACTABICHUSIMU
JIPYTUX MPEAMETOB sl 0OJiee OCO3ZHAHHOTO MOHUMAHUS M OOBSICHEHUS

CYIITHOCTHU MAaTCPUAJIBHOTO €AWHCTBA MHUPa

CdopMrpoBaHHOCTH YMEHHUS UCIIOJIB30BATh:

3.1

HaAauMMCHOBaHUs XHMHUYCCKHUX COCI[I/IHGHI/Iﬁ MCKAYHApOAHOTO COro3a
TeOpeTI/I‘-IeCKOf/'I u HpHKJIa,HHOfI XUMHU W TPUBUAJIBHBIC HAa3BAHUA
BCIICCTB, OTHOCAINIUXCA K M3YYCHHBIM KJIaCCaM OpPraHU4YCCKUX U

HEOPraHUYECKUX COCIMHEHUN

3.2

XUMHUYECKYI0 CHUMBOJHKY JUIS COCTaBICHHA (DOPMYNI HEOPraHUYECKHUX
BELIECTB, MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (OPMYJ OPraHUYECKUX BEILIECTB

CdopmupoBaHHOCTH YMEHHUS KIACCUDUITUPOBATH:

4.1

HCOPraHMYCCKUEC BCUICCTBA, CaMOCTOATCIIBHO BI)IGI/IpaTB OCHOBAaHHsA H

KPUTEPUH U1 KIacCU(PUKAIIMK N3yIaeMbIX XMMUYECKUX OOBEKTOB

4.2

OPraHnvdcCKrUC BCHICCTBA, CAMOCTOATCIIBHO BI>I6I/IpaTI> OCHOBAaHHA H

KPUTEPUH IS KINacCU(PUKAIIMH N3y4aeMbIX XUMUYECKUX OOBEKTOB

4.3

M0 Pa3IMYHBIM TMPHU3HAKaM (YHCITYy W COCTaBYy pPEardpyrollnX BEIIECTB,
TEIUVIOBOMY d(PQEKTy peakiuv, H3MEHEHUI0 CTENEeHEH  OKHCICHUS

3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTaIn3aTopa)

ChopMHUpPOBAHHOCTh YMEHHUS XapaKTEPHU30BATH JJIEKTPOHHOE CTPOCHHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHMHM) ¥ HWOHOB
XUMHUYECKUX 3J1IeMeHTOB 1 — 4 nmepuonoB [lepuoauueckoit cuctemsl . 1.
MeHeneeBa U UX BaJCHTHBIC BO3MOYKHOCTH, UCTIOIB3YS TOHIATHS S-, p-,

d'SJICKTpOHHBIe 0p6I/ITaJ'II/I, OHEPIrCeTUYICCKHUEC YPOBHU




C(bOpMI/IpOBaHHOCTB YMCHUA O0OBSACHSITH 3aKOHOMCEPHOCTH H3MCHCHUSA
CBOMCTB XMMHYECKHUX DJIEMEHTOB M 06pa3yeMHX HMH COCIUHECHHUU II0

nepuojaM U rpymnmnam

ChopMUpOBaHHOCTb YMEHHUS COCTABIISATh YPAaBHEHUS XUMHUYECKUX

peaxIuii ¥ pacKpbIBaTh UX CYITHOCTb:

7.1

OKHCIIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MoCpCACTBOM COCTABJICHUSA

AJIEKTPOHHOTO OaaHca ATUX PeaKIHi

7.2

YpPaBHEHUS DPEAKLMKM pa3JIMYHBIX THUIIOB; IIOJHBIE U COKPAILEHHBIE
ypaBHEHHUS peaKIMii HOHHOTO OOMEHA, YUUTHIBAs YCIIOBUS, IPH KOTOPBIX

9TU peaKUUU UIYT A0 KOHLA

7.3

peaxuii TUAPOJH3a, peakuii KOMIUIEKCOOOpa3oBaHMs (Ha NpUMepe

TUAPOKCOKOMIUIEKCOB IUHKA U aJTFOMHUHHUS)

CdopmupoBaHHOCTH YMEHUS MOATBEPKIATH:

8.1

Ha KOHKPETHBIX IIpUMEpPAaX XapaKTep 3aBUCUMOCTH PEAKLIMOHHOMN
CHOCOOHOCTH OPraHMYECKUX COCIMHEHWH OT KpPaTHOCTH U THIA
KOBAJICHTHOH CBSI3U (G- M M-CBSA3H), B3aMMHOI'O BJIMSHUSA aTOMOB U I'PYIII
aTOMOB B MOJIEKYJIaX, a TAKKe OT OCOOCHHOCTEH pean3aluy pa3InuHbIX

MEXaHU3MOB MPOTEKAHUS PEAKIUN

8.2

XapaKTCPHLIC XHMUUYCCKUC CBOMCTBaA BCIICCTB COOTBETCTBYIOIINMHA

JKCIEPUMEHTAMU U 3aIACAMH YPABHEHUN XUMUYECKUX PEAKLIUN

ChopMHUpPOBAaHHOCTh YMEHHMsI XapaKT€pHU30BaTh COCTAaB W BaKHEHIIME
CBOMCTBa BEIIECTB, MNPUHAICKAMUX K ONpPEAeIEHHBIM KiaccaM |
rpynmnaM coeIuHEeHUH (MPOCThIe BEIIECTBA, OKCUIbI, TUIPOKCUIBI, CONH;
yII€BOJIOPOABI, IPOCThIE 3(DUPHI, CIUPTHI, PEHOIBI, aJbACTHAbI, KETOHBDI,
KapOOHOBBIE KHCIIOTBI, CIIOKHBIE J(QUPBI, >KUPBI, YIJIEBOJbL, AMHUHBI,

AMUHOKHCIIOTBI, OCITKHN)

10

ChopMupoBaHHOCTE yMEHHUS MPOBOAUTH PACUETHI MO XUMHUECKUM
dbopMylnaM U YpaBHEHHMSIM XHUMHUYECKHX PEaKIHi C HCIOIb30BAHHEM

(I)I/I3I/I‘{eCKI/IX BCJINYHMH:

10.1

MacCChblI (06’béMa, KOJIMYECTBA BCH_IGCTBa) npoayKra p€akuuu, €CiIu OJHO
N3 UCXOAHBIX BCHICCTB JaHO B BUJIC paCTBOpaA C OHpC,Z[CJ'IéHHOfI MacCOBOM

J0JIel pacTBOPEHHOTO BEIIECTBA MIIH JJAHO B U30BITKE (MMEeT IPUMECH)

10.2

MaccoBOW WM 00BbEMHOI 10JIM, BBIXO/1a IPOAYKTA PEAKIIMH

10.3

TETUIOBOTO 3P eKTa peaKImii

10.4

00BEMHBIX OTHOLLIEHUN T'a30B

10.5

110 HAXOXKJICHHMIO XUMHUUYECKOMH (I)OpMy'J'ILI BCIICCTBA




11

Brnanenue cucrteMol 3HaHMM O METOJAxX HAayYHOTO IO3HAHMS SIBICHHUU
IIPUPOJIBI, UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHUE IPUMEHATH
9TU 3HAHUS TPU SKCIIEPUMEHTAIBHOM HCCIEAOBAHUM BEIUECTB U JUIA
OOBSICHEHUS] XUMHUYECKUX SIBICHHUN, HUMEIONIMX MECTO B MPHUPOJE,

HpaKTH‘IeCKOﬁ JIEATEILHOCTH YE€JI0BEKA U B IOBCEAHEBHOM KM3HU

12

ChopMupOBaHHOCTH YMEHHS TPUMEHSATH (UCIIONB30BaTh) 3HAHHUS O
COCTaB€ W CBOMCTBAX BEHIECTB ISl SKCICPUMEHTAIBHON MPOBEPKHU
TUMOTE3 OTHOCUTENBHO 3aKOHOMEPHOCTEH MPOTEKAHUSI XHUMHUYECKUX
peakiuii W TMPOTHO3UPOBAHMS BO3MOMXHOCTEM HMX OCYIIECTBIICHUS,
CHUCTEMHbIC XMMHYECKHUE 3HAHUS JJIsI OOBSICHEHUS W TPOrHO3MPOBAHUS
SBJICHUH, WMEIOINX €CTECTBEHHOHAYUYHYIO TPHUPONY; JUISI TIPUHITHS

IPaMOTHBIX pellIeHu MPobJieM B CUTYalUsIX, CBSI3aHHBIX C XUMHUEH

13

CdopmMupoBaHHOCTh YMEHHUS IUIAHUPOBATh U MPOBOAUTH XUMHUYECKHM
JKCIIEPUMEHT (NOJydeHHEe W H3Y4YE€HHE CBOMCTB HEOPTraHWYECKUX U
OpraHMYECKHX BEIIECTB, KAYECTBEHHbIE pEAKIUH YIJIEBOJOPOIOB
Pa3IUYHBIX KIJIACCOB M KHCIOPOACOIECPKAIIUX OPraHUYECKUX BEIECTB,
perieHue AKCIIEPUMEHTAIBHBIX 3ama4 1o pacno3HaBaHUIO
HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB) C COOIIOACHHEM MPaBUII
Oe3omacHoro  oOpaiieHus €  BemlecTBaMHM M JabOopaTOpPHBIM
obopynoBanueM; (HOpMYIUPOBATH LIETTU UCCICIOBAHHUS;, MPEJCTABIATH B
paznuuHOi (opme pe3ynbTaThl AKCIEPUMEHTA, AaHAIU3UPOBATh U

OLICHUBATb UX NOCTOBCPHOCTDH

14

ChopMHPOBAaHHOCTH YMEHHSI OCYIIECTBIATH LIEJICHANPABICHHBI MOUCK
XUMHUYECKON MH(OpMAIMY B pa3IMYHbIX ICTOYHHUKAX (HaydHas U y4yeOHO-
Hay4yHas JIUTepaTypa, CpeAcTBa MaccoBoi uHbopManuu, ceTb IHTepHEeT 1
Jpyrue), KPUTHYECKH aHAIM3UPOBATh XHMHUYECKYI0 HH(OpMamuio,
nepepadarbiBaTh €€ M HCIOJIb30BATh B COOTBETCTBUM C IOCTaBJIEHHOU

yueOHOM 3aadeit

15

ChopMupoBaHHOCTh YMEHHSI  NPOTHO3UPOBATH, AHAJIU3UPOBATH U
OIICHUBAaTh HMH(DOPMAIMIO C TIO3UIHMK SKOJOTHYECKOW OE€30MacHOCTH
MOCJIC/ICTBUI OBITOBOM M IPOWU3BOJICTBEHHOW JCSTEILHOCTH YEJIOBEKa,
CBSA3aHHOM C TMepepadOTKONW BeIIeCTB;, C(HOPMUPOBAHHOCTH YMEHHI
OCO3HaBaTh  OMACHOCTh  BO3JICHCTBUS  HA  JKUBBIE  OpPraHU3MBI
ONpeAeNEHHBIX BEIIECTB, IMOHWUMAas CMBICI TOKa3aTels MpeaebHON
JOMYCTUMOM KOHIEHTpAllMd, W TOSACHATh Ha MpUMepax CIOCOObI
YMEHBIIICHUS U MPEIOTBPAILICHUS] UX BPEIHOTO BO3JICHCTBHS HAa OPTaHH3M

YCJIOBCKa




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O XUMHNHn

Kon

IIpoBepsieMblii 31eMEHT COAEP:KAHUS

TeOpCTI/I‘-IeCKI/IC OCHOBbI XUMHH

11

Crpoenune BemectBa. CoBpeMeHHass MOJENb CTpOeHHsl aToma. Pacmpenenenue
AJICKTPOHOB TIO DJHEPreTHYecKUM YpoBHSIM. Kiaccubpukamumss XUMHYECKHX
a51eMeHTOB. OCOOEHHOCTH CTPOCHUSI SHEPreTHUSCKUX YpOBHEH aToMoB (S-, p-, d-
3neMeHToB). OCHOBHOE U BO30YXAEHHOE COCTOSHHUS aTOMOB. OJEKTPOHHAs

KoH(Urypaius aroma. BajieHTHbIE 2IEKTPOHBI

1.2

Ilepuonuueckas cucrema xumudeckux siaemeHtoB .. Menneneesa.
Ousnyeckuit cmbica Ilepuoanyeckoro 3akona .M. Menneneesa. [lpuuunsl u
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB DJJIEMEHTOB M HX COEIMHEHHH 10
epuoiaM M TrpynnaM. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB MPOCTBIX

BCIICCTB, BOAOPOJAHBIX COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCUIOB

1.3

BanentHocTs. DnekTpooTpuniaTeIbHOCTh. CTENEeHb OKUCIECHUS

1.4

Buabsl xumudeckoit cBs3u (KOBaJ'IeHTHaH, HMOHHAas1, MCTAJIJIMYCCKasd, BO,Z[OpOI[HaSI)
1 MEXaHU3MBI €€ O6pa3OBaHI/I$[. MC)KMOJ'IeKyJ'ISIpHBIe B3auMojaecTBHs. BemecTna
MOJICKYJIIDHOTO HW  HEMOJICKYJIAPHOTO CTPOCHUA. Tunel KPUCTATNINICCKUX

pCIJ_IéTOK. 3aBHCHMOCTH CBOMCTBA BCIICCTB OT THUIIA KpI/ICTaJ'IJ'II/I‘-ICCKOI\/'I peI_I_IéTKI/I

1.5

Xumuueckas pcaKkuus. Knaccmbnxaum{ XHUMHUYCCKUX peaxunﬁ B

HEOPraHMYECKON U OPraHN4YEeCKOM XUMHH. 3aKOH COXPaHEHHS MACChl BEILIECTB

1.6

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.7

TennoBbie 3¢ (heKThl XUMUYECKHX peakiuid. TepMoxuMHuyecKkie ypaBHEHUs

1.8

O6paTI/IMBI€ pCaKmuu. Xumudeckoe PpaBHOBECHC. (DaKTOpBI, BIMUAOIIMEC Ha

cocTosinre xumudeckoro paBHosecus. [Ipunnun Jle Hlarenne

1.9

QHGKTPOJII/ITI/I‘-ICCKEUI JAUcconuanus. CunbHble U cla0bIe QJICKTPOJIUTHI. Cpez[a
BOAHBIX PACTBOPOB BCHICCTB: KHUCIIAA, HeﬁTpaﬂbHaH, mejao4YHast. CrerneHn

Jucconyanuu. Peakiyuy HOHHOTO oOMeHa

1.10

Iunponus coneii. Monnoe mpousBenenue Boabl. Bogopoausiii nokazarens (pH)

pacTtBopa

1.11

CnocoObl BBIPpAKCHUS KOHIOCHTPALIUHU PACTBOPOB: MaCCOBast JOJIA paCTBopéHHOI‘O
BCIICCTBA, MOJIIpHAA  KOHUCHTpAaLU:A. HaCBIIJ_IeHHBIe 1N HCHACBIIICHHBIC

pacTBOpPBI, pacCTBOPUMOCTh. Kpucramioruaparsl

1.12

OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIC pcaKknuuu. HOBG[[CHI/IG BCHICCTB B Cpclaax C

pasHbIM 3HaUeHHeM PH. MeTo bl 2IeKTpOHHOTO Oasianca




1.13

DJEKTPOJIU3 PACTBOPOB U PACILIIABOB COJICH

OcCHOBEI HeOpFaHquCKOﬁ XUMHNHU

2.1

Krnaccudukanus Heopranmueckux coequHeHnit. HomeHknatypa HeopraHu4ecKux

BCIICCTB

2.2

XUMUYECKHE CBOMCTBA BaXKHEHIIMX METAIJIOB (HATpUM, Kajuil, KaJbLUH,
MarHui, ajdlOMUHUN, IIUHK, XpOM, KeJe30, MeIb) U uX coeauHeHuil. OOmme

CII0COOBI MNOJIYy4YCHUSA MCTAJIJIOB

2.3

XWMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJOr€HOB, CEpbI, a30Ta,
dbocdhopa, yrmepoga M KpeMHHUS) M HUX  COCOUHEHHH  (OKCHIOB,

KHCJIOPOJICOACPIKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUIN )

2.4

I'enetnueckas CBSI3b HEOPTraHNYCCKUX BCIICCTB, IIPUHAAJICIKAIINX K PA3JIMYHBIM

Ki1accaM

2.5

#HPar##H# nentudukanus HeopraHMueckux coeAnHeHuil. KauectseHHble

pC€aKku Ha HCOPraHNYCCKUEC BCIICCTBA U NOHLBIL

OCHOBBI OPTaHUYECKON XUMUU

3.1

OCHOBHBIC TOJIOKEHHA TEOPUM XMUMHUYECKOTO CTPOCHMS OpPraHUYECKHX
coenuHeHuit A.M. bytnepoBa. YriuepoaHslii CKEJIET OpraHU4EeCKOW MOJIEKYIIBI.
KpaTHOCTh XMMHYECKOH CBSI3U. S- M P-CBS3U. SP3-, SP2-, SP-ruOpuan3anuu
opOuraneil aToMOB yriiepoja. 3aBUCUMOCTb CBOIMCTB BEIECTB OT XMMHYECKOT'O

CTPOCHUS MOJICKYII. T'omonoru. I'oMmonoruueckui pAan. I/I30MCpI/IH " N30MEPbI

3.2

Ilonstne o  ¢yHkuMoHanmbHOM  rpynme.  OpHeHTanuoHHBbIE 3 EKTHI

3aMECTUTEIIEN

3.3

[lpencraBnenne o kiaccuukanuu OpraHMYecKux BemiecTB. HomeHkmarypa
OpraHMYECKHX COEIMHEHUN (CUCTEMAaTU4eCKas) W TpPUBUAJIbHBIE Ha3BaHUS

BOXHEHIIUX MPEACTABUTENEHN KJIACCOB OPraHUYECKUX BEILECTB

3.4

CBoOomHOpaAUKANIBHBIA M HMOHHBIM MeXaHu3Mbl peakuuu. [loHsTHEe O

Hykneoduie u snexrpoduie. [Ipasuno MapkoBaukosa. [IpaBuio 3aiinesa

3.5

Ankanbpl. XMMUYECKHE CBOMCTBA aJKAHOB: raJIOT€HUPOBAHUE, JETUAPHUPOBAHUE,
TEPMHUYECKOE pa3I0KEHUE, KPEKHHI, H3oMepuszauus, ropenue. Ilomydenue
ankaHoB. [luknoankanel. Cnenuduka CBOWCTB IMHUKIOAIKAHOB C  MaJlbIM

pa3zMepoM LK. Peakiuyn npucoeInHeHus U paauKaibHOrO 3aMelIeHUS

3.6

AnkeHbl. XMMUYECKHE CBOMCTBA: PEAKIMH MPUCOEAUHEHUs (TaJlOr€HUpPOBAHUE,
TUAPUPOBAHUE, TUIPOTralOTeHUPOBAHUE, TUApATallusi), TOPEHUsl, OKHCICHUS U
nonuMepuzanuu. [IpoMblnuieHHble W Ja00paTOpHBIE CIOCOOBI  MOJyYEHUS

AJIKCHOB

3.7

AnkaaueHbl. XHUMHWYECKHE CBOWMCTBA aJKaJUEHOB: PEAKIUHU MNPUCOCIUHEHUS

(rugpupoBaHHe, TaJOT€HUPOBAaHWE), TOpeHHs W noiaumepusanuu. [lomyuenue




aAJIKaJHUCHOB

3.8

AnkxuHpl. XMMUYECKHUE CBOMCTBA: pcaknuu IMpUuCoOCANHCHUA (raHOFeHI/IpOBaHHe,
TUAPUPOBAHUC, THApaTallnsd, FI/I,Z[pOFaJ'IOl"eHI/IpOBaHI/IC) KakK cI1oco0 MMOJIy4CHUSA
NOJIMMEPOB W APYIrUX IIOJIC3HBIX IIPOAYKTOB. Peakuuu 3amereHus. FopeHI/Ie
AllCTUJICHA KaK HCTOYHHUK BBICOKOTECMIICPATYPHOI'O INIAMCHU JIA CBApPKU U PE3KU

MCETAJIII0B. HpI/IMeHeHI/Ie aliCTHUJICHA

3.9

Apenpl. XuUMHYECKHE CBOMCTBa O€H305a: peakuu DIEKTPOPUIBHOTO
3aMeIleHus, NPUCOENUHEHUs (TUAPUpPOBaHME, TaJOreHupoBaHue). Peakuns
roperusi. OcOOEHHOCTH XUMHUYECKUX CBOMCTB Toxnyona. llomydenue OeH3zona.
Oco0OeHHOCTH XMMMUYECKHUX CBOWCTB ctupoisa. lloaumepusauus crtupona.

Crioco0bI 1oTy4eHUs! ¥ IPUMEHEHUE apPOMATUUECKUX YTIIEBOI0OPOI0B

3.10

Cnuptel. [lpenenbHble  OJHOATOMHBIE CHUPTHL. XUMHUYECKHE CBOMCTBa:
B3aUMOJICHCTBUE €  HATPUEM KaK CHOCOO  YCTAHOBJIEHHS  HaJIWYMS
TUAPOKCOTPYNIBI, €  TajoreHOBOJAOPOJAMH  KaK  CIOCOO  MOJIy4eHHS
PacTBOPUTEIIECH, BHYTPU- U MEKMOJIEKYJISIpHAsL AeruapaTtanus. Peaknus ropeHus.
[lony4yenune »sTaHONa: peakuuss OpPOXKEHUS IUIIOKO3bI, THUIpaTalyds H3TUIICHA.
OTUJICHITIMKOJIb U TJIMLEPUH KaK IMPENCTaBUTENIN IPEAEIbHBIX MHOTOATOMHBIX

CIIMPTOB

3.11

®denon. XumHuueckue cBoWcTBa (peHona (peakuuu C HaTpUEM, THUAPOKCHIOM

Hatpus, Opomom). [lonyuenue genomna

3.12

Anpaeruapl. XMMUYECKUE CBOMCTBA MpeNeibHBIX albJIETHI0B: THAPUPOBAHUE;
KAueCTBEHHBIC PEAaKIUU Ha KapOOHWIBHYIO TPYIIy (peakuus «cepeOpsHOTo
3epkanay, B3aumoaencTeue ¢ rugpokcuaom menu (). Iomydenne nmpenenbHbIX
aNbJEerUIOB: OKUCJIEHHE CIUPTOB, TUApaTalus aueTWwiIeHa. ALETOH Kak

npeacTaBUTCIIb KETOHOB. OcoOeHHOCTH PCaKn OKUCIICHUSA allICTOHA

3.13

KapOoHOBbIE KHCIIOTBI. XHMHYECKHE CBOMCTBA NpEACbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKHUX CBOMCTB MypPaBbHHOM KHCIIOTHI.
[lonydyeHue mnpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHUE
AJIKaHOB, AJKEHOB, NIEPBUYHBIX CIIMPTOB, AJIbJACTHAOB. BpIiciine mpeaenbHble U

HeTpeeabHbIe KapOOHOBBIE KUCIOTHI

3.14

Cnoxuple »¢pupbl u kupbl. CrocoObl TONYyYEHHUS CIOXKHBIX 3(QHUPOB.
Obpatumoctp peaknuu sTepudukanuu. IlpuMeHnenue crnoxHbIX 3(UpPOB B
MUIIEBOH M MapproMepHON NPOMBINUIEHHOCTU. JKHUpBl Kak CIOXHbBIE 3(UpHI
[JIMIEpUHA U BBICIIMX KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOMCTBA >KHPOB:
THJIpUPOBaHUE, OKUCIeHue. [Maponu3, WiIM OMBUIEHHE, >KUPOB Kak CIIOCO0
MIPOMBIIIUICHHOTO TIOJIYYEHHS COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBIIA Kak

COJIM BBICIIHX Kap6OHOBLIX KHCJIOT

3.15

XHMMHMYECKUE CBOMCTBA TIUIIOKO3BL: PEAKIMM C Y4aCTUEM CIHUPTOBBIX U




aJIBJICTUHON TPYNI M MOJIOYHOKHUCTIOe OpokeHue. [IpuMeHeHHe IIIOKO3bI, €€
3HAUEHUE B JKU3HEIEATEIBHOCTH opranusMa. /[ucaxapuabl: caxaposa, ManbTo3a.
BoccranaBnuBaromue M HEBOCCTaHABIMBarOUMe aucaxapuiel. ['uaponus
nucaxapunoB. [lonmcaxapuael: kpaxman, riukoreH. CTpoeHHE MaKpOMOJIEKYI
Kpaxmajla, TJIMKOT€Ha M ILeJUIoi03bl. Pu3nyeckue CBOWCTBA KpaxMmaia U
LEJIII0NI03bl. XUMHUYECKHE CBOMCTBA KpaxMmajia: THIpOIHM3, KadyeCTBEHHas
peakuus ¢ MoAOM. XMMHUYECKHE CBOMCTBA LEJIKOJIO3bL: THMAPOJIN3, MOJIy4YEHHE
3¢upoB nemwnono3bl. IloHsATHE 00 WCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,

aleTaTHbIN MIENK)

3.16

AMUHBI. AMHHBI KaK OPraHU4YE€CKHUE OCHOBAHUS: PEAKIUU C BOJIOHM, KUCIOTaMH,
pCaKHI/IH ropeHm{. AHI/IJ’II/IH KakK Hp@)ICTaBI/ITCJII) aPOMaTI/I'-I€CKI/IX AMHUHOB.
XYWMHYECKUE CBOWCTBA aHWJIWHA: B3aUMOJCHCTBHE C KHCJIOTaMH, OPOMHOM
BOJOM, okwucienue. [lomydeHne aMHUHOB aJKUJIUPOBAHHMEM aMMHaKa U

BOCCTaHOBJIEHUEM HUTPOIIPOU3BOJIHBIX YIJI€BOJOPOIOB

3.17

AMUHOKHUCIOTBI M O€lKU. AMHUHOKHUCIOTHI Kak aM(OTepHble OpraHHYeCcKHe
coenuHeHusi. OCHOBHbIE aMHUHOKHCIOTHI, OOpasyromiue Oenku. XUMUYEeCKUe
CBOICTBa OEJKOB: THAPOININ3, JeHATypallus, KauyeCTBEHHbIC (LIBETHBIC) PEaKIUU

Ha OeJknu

3.18

CrtpoeHre M CTPyKTypa IOJHUMEPOB. 3aBHUCHUMOCTb CBOMCTB MOJMMEPOB OT
CTpoeHUs: MoJieKyJl. OCHOBHBIE CIIOCOOBI MOJYYEHHs BBICOKOMOJEKYJISPHBIX
COEJIMHEHUI: peakiuy MOoJIUMEpHU3allud U NoJuKoHAeHcauuu. Kinaccudukarms

BOJIOKOH

3.19

#HPar##H# nenTudukanus opraHMuecKux coeuHeHnd. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha PACIIO3HABAHNC OPTaHNUYCCKUX BCIICCTB

3.20

I'enermueckas cBSI3b MCXKAY KiIaCCaMM OPraHNu4€CKUX COGI[I/IHeHI/Iﬁ

XUMUS U KU3HD

4.1

Xumusi B TIOBCEAHEBHON >Ku3HM. [IpaBuia Oe3omacHOW pabOTBl C E€IKHUMHU,

TOpHOYMMU U TOKCUYHBIMU BEIICCTBAMU, CPEACTBAMUA OBITOBOM XMMUU

4.2

XUMHUS U 310pOBbe. XUMUS B MEAULMHE. XUMUS U CEIIbCKOE XO3SIMCTBO. XUMUS B
MIPOMBIIUICHHOCTH. XUMHS M DHEPreTHKA: MPUPOAHBIA W MOMYTHBIA HeTIHON
rasbl, UX COCTaB U ucnoib3oBaHue. CoctaB He(hTH U e€ nepepaboTka (MPUPOTHBIE

HCTOYHMKH YTIJIEBOAOPOIOB)

4.3

Xumusg U 3KOJNOorusg. XUMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEeW Cpelbl U €ro
nocnencteus. OxpaHa rugpochepsl, MOouBbl, aTMOochepsl, Giaopsl U GayHbl OT
XUMHYECKOTo 3arpsisHeHus. [Ipobrema OTXOJOB H MOOOYHBIX IPOJYKTOB.

AHBTepHaTI/IBHBIe HUCTOYHUKH DHCPIrun

4.4

O6I_HI/IC MNpEACTAaBJICHUA O IMPOMBIIIIICHHBIX crocobax IMOJIYYCHHUA XUMHUYCCKHUX




BEIIECTB (HAa TpHUMepe MPOM3BOJICTBA aMMHaKa, CepHOUM KucIoThl). U€pHas u
uBetHas  mertamutyprus.  CTeklo M CWIMKAaTHas  MPOMBIIUICHHOCTD.

HpOMBIH_U'IGHHa}I OopraHu4ceckas XHUMHUA. CLIpBé JJIsA OpFaHHqCCKOﬁ

MIPOMBIIIIIEHHOCTH
5 HHHPar### Tunbl pac4ETHBIX 3a1a4
#H##Par###PacuéTel Macchl BelIeCTBA WK 00BEMA ra30B MO0 U3BECTHOMY
5.1 KOJIMUYECTBY BEILIECTBA, MACcCE UM 00BbEMY OHOTO U3 YUaCTBYIOIINX B PEAKIIUU
BELIECTB
5.2 ###Par###Pacuérel TeroBoro 3pgexra peakuu
5.3 ##HPar###PacuéTpl 00bEMHBIX OTHOIICHUH ra30B MPH XUMUYECKUX PEAKIUIX
5.4 #H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MTPOTYKTOB
' pEaKinu, eclid OJTHO U3 BEIIECTB JaHO B U30BITKE (MMEET MPUMECH )
55 #H##Par###PacuéTpl MacCOBOH WM 00BEMHOM JTOJIM BBIX0/1a MIPOIYKTA PEAKITUH
' OT TEOPETHUYECKH BO3MOXHOTO
#H##Par###PacuéTel Mmacchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH,
5.6 €CJIM OJIHO M3 BEIIECTB JJaHO B BUJIE PaCTBOpA C OIpeIeIEHHON MacCOBOM 1oen
PacTBOPEHHOTO BELIECTBA
5.7 ###Par###PacuéTel ¢ UCTIOTB30BAHUEM TOHSATHI «MACCOBAs TOJISI», «MOJIIpHAs
' KOHIIEHTPALUS», «PACTBOPUMOCTHY
##HPar##HHaxoxieHue MOJIeKyJIIpHOI (OpMYIIbl OpraHUYECKOTrO BEIIEeCTBa 110
5.8 €ro TUIOTHOCTH M MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOISAIIUX B €r0 COCTAB, UJIH 110

IIPOJYKTaM CrOPAHUs




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

* Xumus; 10 knacc. yrimyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Tepenun B.W. u np.; mox penakmueii Jlyanna B.B. O0miecTBo ¢ orpaHHYeHHOM
0oTBETCTBEHHOCTHIO «J[PODA»; AkimonepHoe oduiectBo «M3aaTenbCTBO
«Ipocseuienue»

* Xumus; 11 knacc. yrnyonennoe ooydenue Epemun B.B., Ky3smenko H.E.,
Hpo3nos A.A., u ap.; nox penakuuent Jlyanna B.B. O6mecTBo ¢ orpaHudeHHON
0oTBeTCTBEHHOCTHIO «/IPODAY; AkninoHneproe odmiectBo «M3aaTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

https://eds00.ru/2023/08/16/meToauueckoe-mocooue-xumusi-10-11-kmaccoi-y

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH
HMHTEPHET

https://fipi.ru/

https://studarium.ru/

https://stepenin.ru/tasks

https://scienceforyou.ru/

https://resh.edu.ru

https://nsportal.ru



https://www.yaklass.ru
https://videouroki.net/??login=ok
https://infourok.ru
https://m.edsoo.ru
https://ege.sdamgia.ru/
https://multiurok.ru

https://foxford.ru
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