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HNOACHUTEJBHAS 3AIIUCKA

Pabouas mporpamma o XMMUU Ha YPOBHE CpeIHEro olmiero oOpa3oBaHHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K PE3yJibTaTaM OCBOCHHS
benepanbHOI oOpa3oBaTelbHON IporpaMMbl CpEIHEero o011ero
obpazoBanusa(POIl COO), npencraBieHHbIx B DefepanbHOM TOCYIapCTBEHHOM
oOpaszoBatenbHoM ctangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHust
ydyeOHOro mpeamera «XuMus» B oOpa3oBaTelbHBIX opraHuzaiusx Poccuiickoi
Qenepalvy, peaNM3YIOIIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TonokeHnil «Ctparerun pa3BuTusi BocnuTaHus B Poccuiickoit
Oepnepanuu Ha nepuoa a0 2025 rona» (Pacnopsokenue IlpaBurensctBa P® ot
29.05. 2015 Ne 996 - p.).

XuUMHS Ha YpOBHE YIIyOJEHHOTO H3Y4YEHHUS 3aHMMAET Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-HAaydyHOro oOpa3oBanus ywammuxcs 10-11  xmaccos.
N3yuenne mpeamera, peanrmsyemMoe B yCIOBHAX audQepeHInpoBaHHOTO,
npoduiabHOro oOydeHMs, MpU3BaHO oOecrneunTh o0He00pa30BaTENbHYI0 U
OOLIEKYIbTYPHYIO TOATOTOBKY BBIMYCKHMKOB IIKOJIbI, HEOOXOAUMYIO IS
ajanTayy UX K OBICTPO MEHSIOIMIUMCS YCIOBUSAM KH3HU B COIUYME, a TAKKE IS
OpOAOJKEHUsT OOy4YeHHs] B OpraHu3auusax NpodecCHOHAIbHOTO OOpa30BaHHUA, B
KOTOPBIX XUMHUS SIBISETCSA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

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

o uHPOPMAIIMOHHO-METOAMYECKAs, pealu3alysi KOTOpOl oOecrednBaer
MOJIyYeHUE NPENCTAaBICHUs O LeNX, COAepX aHuM, OOIel CcTpaTeruu
oOy4eHHUsl, BOCTIUTAHUS U Pa3BUTHUS 00YUaIOLIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas pea1ycMaTpUBaEeT
OIpe/ielIeHHEe: TMPUHLUIOB CTPYKTYpUPOBAHUS U TOCIIENOBATEIbHOCTU
U3y4eHHUs y4eOHOro marepualia, KOJWYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHK; TOIXO00B K (DOPMUPOBAHHIO COJEPIKATEITLHON OCHOBBI
KOHTPOJISI M OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHHU OOYy4YarolUXCs B
paMKax HTOroBOM arrectauud B (OpMe €IUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMHUH.

[Iporpamma asis yriyOaEHHOTO N3YUYEHUS XUMHUH:



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

e JaéT NpHUMEpHOE pachpelerieHue y4yeOHOro BpPEMEHH, PEKOMEH]IYEMOro
JUISl U3YYEHUS OTIEIbHBIX TEM;

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

e N1aéT METOJUYECKYI0 MHTEPIPETALUIO LENEH U 3a/1a4 U3yYEHHUs IpeIMeTa
Ha yrayOJa€HHOM ypOBHE ¢ YYETOM COBPEMEHHBIX MTPUOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHMs, COJEPKATENbHOM XapaKTEPUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IPOrpPaMMBbl CpEeIIHETO o011ero o0Opa3oBaHus (JIMYHOCTHBIX,
METaNpeIMETHBIX, MPEIMETHBIX), @ TAKXKE C Y4YETOM OCHOBHBIX BHUJOB
y4eOHO-MIO3HABaTENbHBIX  ACHCTBUN  0OOydaromierocs IO OCBOEHHIO
COJIEp KaHMsI PEeMETA.

[To BceM Ha3BaHHBIM MO3UIUSIM B IpOrpaMMe MO XHUMHUU IPEAYyCMOTpPEHA
MPEEMCTBEHHOCTh C OOy4Ye€HHEeM XUMHUU Ha YPOBHE OCHOBHOTO OOINIEro
oOpazoBaHus. 3a TMpeaeilaMd YCTAHOBJIEHHOW MpPOrpaMMoOll MO  XUMHUU
00s13aTeNIbHON (MHBApUAHTHOM) COCTABIISIIONIECH COJEp:KaHMs yueOHOro mpeamera
«XuMHs» OCTa€TCsi BO3MOXKHOCTh BBIOOpa €ro BapUAaTUBHOW COCTaBIISIONIEH,
KOTOpasi JIOJDKHA OMPEAENSIThCA B COOTBETCTBUU C HAMpPABICHUEM KOHKPETHOTO
npoduss 00yyeHusl.

B coorBercTBUM ¢ KoHuenTyaldbHbIMH TodoxeHusMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 M yriayOJ€HHOTO YpPOBHEH B CHCTEME
muddepeHITMpoBaHHOTO O0YyYEHHS HAa YpPOBHE CPEIHEro o0Imero oOpa3oBaHUS
XUMHUS Ha YpPOBHE YIIIYOJIEHHOTO U3y4YCHMs HalpaBiIe€H Ha pealu3aiuio
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 u3ydeHHE MpeameTa «XHUMHS» OPUEHTHUPOBAHO
NPEUMMYIIECTBEHHO HAa  pacllUpeHue U yriayOJeHue TEOpPEeTUYECKOW U
MPAKTUYECKON MOITOTOBKU 00YyJaronuxcsi, BEIOPABIINX OMPEASIEHHBIA MPOPUITH
0o0y4eHUs, B TOM YUCJI€ C IEPCTIEKTUBOM MOCIEAYIONIEro MOIyYeHUsI XUMUYECKOTO
o0pa3oBaHus B OpraHu3anusx rnpodeccuoHanbHoro oopasoanusi. Hapsany ¢ stum,
B cBere TpeboBanuit ®I'OC COO Kk mjIaHUpyEeMbIM pe3yibTaTaM OCBOCHHSI
dbenepanpbHONl 00pa30BaTEIIBHOM IPOrpaMMBl CPEIHETO OO0Iero o00pa3oBaHUs
u3ydeHue Tmpeamera «XUMHUS» OPUCHTUPOBAHO TAaKXKE Ha pelIeHUue 3ajaad



BOCIIUTAHUS M COLMAJILHOTO PAa3BHUTHS OOYyYarOmUXCs, Ha (OPMUPOBAHUE Y HUX
OOIIEUHTEINIEKTYaJIbHBIX YMEHHM, YMEHHM palloHaNu3alui y4eOHOTro Tpyla |
0000IIEHHBIX  CIOCOOOB  JICSITCIIBHOCTH, HWMCIOIIMX  MEXIUCITUTIMHAPHBIH,
HAJIPEIMETHBIN XapaKTep.

CocTaBistomuMy MpeaMeTa «XUMUS» Ha YPOBHE YIITYOJEHHOTO W3YUYCHUS
ABJISIIOTCSL  YIUIyOJN€HHbIEe Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0oB K 0TOOPY U CTPYKTYPHOM
OpraHu3allid COACP)KAaHUS STUX KYpCOB B MPOrpaMMe 1O XHMHU 32 OCHOBY
npusATel nojoxkeHuss GI'OC COO o paznuuusx 0a30BOro M yriayoJEHHOTO
YPOBHEW M3yUYeHUs MPEAMETA.

OcHoBy copepkanus KypcoB «Opranumdeckas xumus» u «OO0mas u
HEOpraHWYECKass XHWMHS» COCTaBISIE€T COBOKYITHOCTh TPEIMETHBIX 3HAHUU W
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4€HHUs NpeaMera. JTa cucTeMa
3HAHMM TOJy4YaeT OmNpelnel€HHOe TEOPETUUECKOE JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIIUI 00BEM  (PaKTOIOTHMUECKOTO
MaTepuana. Tak, Ha YrIyOJI€HHOM YpOBHE H3Yy4Y€HHUs MpeaAMeTra oOecredeHa
BO3MOXKHOCTh 3HAQUUTEIBHOTO YBEIWYEHUS OO0OBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX W CBOMCTBaxX MX COCIMHEHUM HAa OCHOBE PACHIMPEHMSI U YTIyOJIeHus
NIPEICTABIICHUN O CTPOCHHH BEIIECTBA, XUMUYECKON CBS3UM U 3aKOHOMEPHOCTSX
NIPOTEKAHMS PEaKIUi, pacCCMAaTPUBAEMBIX C TOYKU 3PCHUS XUMUYECKOH KHHETHKHU
U TepMOIMHAMHKHU. M3ydeHue mnepuoguveckoro 3akoHa u I[lepuogmueckoi
CUCTEMBl ~ XMMHYECKHUX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBaHTOBOMEXAHWYECKUX TPEACTABICHUSIX O CTPOCHUHM aTOMa. XHWMUYECKas CBS3h
OOBSACHSCTCS C TOYKH 3PEHUS YHEPTeTUICCKUX M3MEHEHUH pu e€ 00pa3oBaHUU U
pa3pylIeHnH, a TaKXKe C TOYKH 3PEHHs] MEXaHU3MOB €€ oOpazoBaHus. M3ydenue
TUTIOB ~ pEaKkiuid  JomonHseTcs  (GOpMHpPOBAHUEM  MPEACTABICHUH 00
ANMEKTPOXUMHUIECKUX MPOIIECCaxX M ANEKTPOIU3E PACIUIABOB U PACTBOPOB BEITIECTB.
B kypce opraHwdeckoil XUMHUU TPHU PACCMOTPEHUHM PEAKIIMOHHON CITOCOOHOCTH
COCJIMHEHUI yaelsieTcs oco00e BHUMaHKE BOMPOcaM 00 3JEeKTPOHHBIX I heKTax,
0 B3aMMHOM BJIUSTHUY aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIni.

Ocoboe 3HaueHWE WMEEeT TO, YTO Ha COJACPKAHHE KYpPCOB XHUMHH
yrayOJaE€HHOTO YPOBHS U3YUEHHUS JIs KIACCOB OIMpPEAEIEHHOro npoduis (TJ1aBHbIM
o0pa3oM Ha UX CTPYKTypy M XapakTep JOMOJIHEHUH K o0OImeill cucreme
NPEIMETHBIX 3HAHWH) OKAa3bIBAIOT BIMSHHUE CMEKHBIE TIpeaMeThl. Tak, HampuMmep,
B COJICp’)KaHUM MpEIMeTa i KJIACCOB XUMHUKO-(U3UYECKOro npoduiis 0oJbiioe
3HaueHHWE OYIyT MMETh 3JIEMEHThl yueOHOro marepuaina mo obmei xumuu. [Ipu
U3YYCHHH TpeIMeTa B JaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOUIHOCTH
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMHUU U B (PH3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXPAHCHUS



Macchl M HHEPruH, 3aKOHbl TEPMOJMHAMHKHU, DJIEKTPOJU3a, MNPEJACTABICHUS O
CTPOEHHUU BEILECTB U JPYroe.

B TO e BpemMsa B COIEpKAHUM NpeIMeTa Uil KJIacCOB XHMMHKO-
Ounonornyeckoro mpoduiis OONbIINKA YyAENbHBIA BeC OyleT MMETh OpraHuyecKas
xumusi. B »3TOM cioydae mpemocTaBise€TCs  BO3MOXKHOCTH g Oosee
OOCTOATENBHOIO  PACCMOTPEHUS XMMHMYECKOM OpraHu3alud  KJIETKH  Kak
OMOJIOrMYECKON CHUCTEMBbl, B COCTaB KOTOpPOM BXOAST, K MpHUMEpPYy, TaKHue
CTPYKTYPHbIE€ KOMIIOHEHTBI, KaK JUOUAbL, OENKH, YrieBOAbl, HYKJIECHHOBBIE
KUCHOTHl U Apyrue. [Ipu 3TOM 3HaHUS O COCTaBe M CBOMCTBAaX MpEACTaBUTENEH
OCHOBHBIX KJIACCOB OPraHWYECKHX BEUIECTB CIIYXKAaT OCHOBOM I W3Y4YEHUS
CYILIHOCTH IPOIECCOB (DOTOCHHTE3a, AbIXaHUS, TUIIEBAPEHUSI.

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

[Ipn uzydeHun ydeOHOro mnpeamera «XUMHs» Ha YIrIIyOJEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOI'O U CpelHero oduiero odpazoBanus (Ha 0a30BOM
YPOBHE), 3aJaueil NEepPBOCTENEHHOW 3HAYMMOCTH SBIISIETCS (POPMUPOBAHUE OCHOB
HayKM XUMHUHU Kak O00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, IPAaKTHYECKOM
JEATENBHOCTH YEJI0BEKA U OJHOT0 U3 KOMIIOHEHTOB MUPOBOW KyJbTyphl. Pemienne
TOM 3aJaud Ha YIIYOJIEHHOM YPOBHE U3YYEHHMsS NpeIMeTa Mpeaoiaraet
peanu3aluio TaKuX LejeH, Kak:

e (opMHpOBAHME TMPEACTABICHUI: O MAaTEpUAILHOM €IMHCTBE MHDA,
3aKOHOMEPHOCTSIX M ITO3HABAEMOCTH SIBJIEHUU MPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HAayK M €€ Benylleil poau B oOecrnedyeHun
YCTOWYMBOI'O  pPa3BUTHSA  YEJIOBEYECTBA: B  pEIICHUH  MpoliemM
HKOJIOTMYECKOM, SHEPTeTUUECKON M NMUILEBOM 0€30IacHOCTH, B Pa3BUTHUU
MEANLMHBI, CO3IaHUH HOBBIX MaTE€PUAJIOB, HOBBIX HCTOYHHUKOB YHEPIUH, B
00€eCreYeHny palrMOHAIBHOIO MPUPOJAONOIL30BAHMS, B (DOPMUPOBAHHUH
MHUPOBO33pEHUSI M OOILIEH KyJbTYypbl YEJIOBEKa, a TAKKE IKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CPELIE;

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



XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMAaX, 00 00X
HAYYHBIX IPUHIUIIAX XUMUYECKOTO IPOU3BOJICTBA;

dhopmMupoBaHue y 00 yJaroImXCsl OCO3HAHHOI'O MOHUMAaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XHMHYECKMX 3HAHUU 71 OOBACHEHUS
KJIFOUEBBIX HMJEH W MTPOOJEM COBPEMEHHOW XMMHH, ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJIICHUW, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOLY;
I'PAMOTHOTO PEIICHUS POOIeM, CBA3aHHBIX C XUMHEH, TPOrHO3UPOBAHUS,
aHaIM3a ¥ OIICHKM C ITO3UIIMH SKOJOIrMYECKOM 0€30IMacCHOCTH ITOCIEICTBUM
OBITOBOM W TIPOU3BOJICTBEHHON JEATEILHOCTU 4YEJIOBEKa, CBSI3aHHOM C
XUMUYECKUM  TIPOM3BOJICTBOM, HCIIONIb30BAaHUEM U  IepepadoTKOU
BCIIECTB;

yriyOJieHue  TMpEeACTaBICHHM O  HAydyHbIX  METOJaX  IO3HAaHUA,
HEOOXOIUMBIX [IJII TPUOOPETEHUsS] YMEHHM OPHEHTHPOBATHCS B MHpPE
BEIIECTB U OOBSCHEHUS XUMHUYECKHX SBJICHHM, HMEIOIINX MECTO B
MPUPO/IE, B MPAKTUUECCKOUN AEATEILHOCTH U MOBCEAHEBHOM KU3HH.

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

BOCIIUTaHUE YOSKIEHHOCTH B TIO3HABACMOCTH SIBJICHHH TIPUPOJIHI,
YBOKEHHS K TIpOIleCCY TBOpUECTBA B O0JaCTH TEOPETUYECKUX U
MPUKJIAIHBIX HCCJIEAOBAaHUM 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, HHTCIIEKTYATHHBIX M TBOPUYECKUX
criocoOHOCTEeM oOywarommuxcsi, (popMHUpOBaHHE Yy HHUX CO3HATEIHHOTO
OTHOIIIGHUSI K CcaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCTIENTHOW MPOdeCCHOHATBHONW M OOIIECTBEHHOMN JIeATETLHOCTH,
OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 3J0POBBIO M TOTPEOHOCTH B
310pOBOM 00pa3e KU3HH;

dbopMupoBaHHEe YMEHHMH M HAaBBIKOB Pa3yMHOrO IIPUPOJIOINOIH30BAHUS,
pPa3BUTHE SKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OTBITA OOIIECTBEHHO-
MOJIE3HOM PKOJIOTHYECKOMN JIEITCIbHOCTH.

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



COILEPKAHUE OBYYEHUA
10 KIIACC

OPTAHUYECKASA XUMUSA

Teopernueckue 0CHOBbI OPraHUYECKON XMMUHM.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI. BalleHTHbIE BO3MOKHOCTM aToma yrjiepoja. XHMHUYECKas CBS3b B
OPraHMYECKUX COEAMHEHMAX. Tumbl TUOpUAM3alMM aTOMHBIX opOuTanei
yriepoaa. MexaHu3Mbl 0Opa3oBaHUsI KOBAJICHTHOU CBsI3U (OOMEHHBIN U IOHOPHO-
aKLENTOpHbIA). TUNBl NEpEeKpbIBaHMS AaTOMHBIX OpOuUTaneidl, ©- 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 IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeNMHEHUH. MonekyaspHble U CTPYKTypHbIE  (OPMYIIBI.
CtpykTypHble (OpMyNbl pa3au4HbBIX BHUAOB: pa3BEPHYTasd, COKpallEHHas,
ckenerHas. M3omepus. Buuabl H30MeEpUHM: CTPYKTypHas, IPOCTPAHCTBEHHAS.
OnexkTpoHHbIe AP (PEKTH B MOJEKYIaX OPraHUYECKUX COCIMHEHUN (MHIyKTUBHBIN
U Me30MepHBIN (D PEKTHI).

[IpeacraBnenne o KilaccUpUKALMK OpraHuyeckux BewniecTB. lloHaTtue o
byHkmoHanbHoOU rpymnmne. ['omosnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIaTypa opranndeckux coenuHeHui (IUPAC) u TpuBuanbHbie Ha3BaHUS
OTZENBHBIX IIPEACTABUTEICH.

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

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHMsI BELIECTB M HUX IPEBpaIlCHMIA:
O3HAaKOMJIEHHE C 00pa3suaMy OpraHMYeCKHX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, ONBITBl N0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IPU HArpEBAHUU
(mnaBneHue, OOYIJIMBaHHWE W TOPEHHE), KOHCTPYHPOBAHUE MOJEIEH MOJIEKY
OpPraHUYECKHUX BELIECTB.

YriaeBoaopoasbl.

Ankanbl. 'oMonoruueckuil psj ankaHoB, o0IIast popMmylia, HOMEHKIaTypa U
M30MEpHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJCKYI aIKaHOB, SP°-
rUOpUIU3aus aTOMHBIX opOwWTanel yriaepoja, o-CBs3b. DU3MYecKkne CBONCTBA
AJIKaHOB.



XUMHUYECKHE CBOMCTBA QJKAaHOB: PEAKUMU 3aMEeIleHUs, H30MEpU3aluH,
JNEruIpUpPOBaHUS, IUKIN3ALNK, TUPOJIU3a, KpeKuHra, ropenus. IlpeacraBienue o
MEXAHU3ME PeaKUHUi paJuKaIbHOIO 3aMEIEHUS.

Haxoxnenue B npupoze. CriocoObl NONyYEHUs U TPUMEHEHUE ATKAHOB.

Huknoankanel. OOmwas ¢popmyna, HOMEHKIaTypa U uzomepusi. OcoOeHHOCTH
CTPOEHUST M XUMHUYECKHX CBOMCTB MaibiX (LIMKIONPOIAH, IMKIO0yTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMMKJIOTEKCAaH) MHUKI0adKaHoB. CrocoObl MOJTyYeHUs |
NPUMEHEHUE [IUKI0ATKAHOB.

Ankenbl. ["'omosiorudeckuii psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AalKeHOB, Sp°-
ruOpuan3anys aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpyKTypHas
reoMerpuyeckas (Uuc-TpaHc-) wu3zoMepusi. @OU3MYECKHE CBOWCTBA aJKEHOB.
XHWMHUYECKHE CBOMCTBA: PEAKIMU IMPUCOEAUHEHHUS, 3aAMEIICHUS B O-TIOJIOKEHHE
Ipy ABOMHOM CBSI3U, MoAuMepu3auuu U okucieHus. [IpaBuno MapKoOBHHKOBA.
KauecTBenHble peakunu Ha IBOMHYIO CBsI3b. CrocOOBI MOMYYEHHsS] U TPUMEHEHHE
AJIKEHOB.

Ankanuensl. Knaccudukaius ankaaueHoB (CONpsKEHHbIE, N30JIUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTHU NEKTPOHHOI'O CTPOEHUS! U XMMHUYECKHUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu  1,4-mpucoenunenne. [lomumepusanus
conpsKEHHBIX TUeHOB. CrocoObl MOTy4YeHHs U IPUMEHEHUE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuil psj alnkuHOB, o0mas GopMmyrna, HOMEHKIATypa U
U30MepUsl. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKWHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriaepoaa. OuU3NYeCKHE CBOMCTBA AJKHHOB.
XUMHUYECKHE  CBOMCTBAa:  pEaKUWW  NPUCOCAUHEHUs,  JUMEpU3aluu U
TpUMEpHU3aluu, OKUcIeHN. KUCIOTHBIE CBOMCTBA aIKNHOB, UMEIOIINX KOHIIEBYIO
TPOWHYIO CBs3b. KauecTBEeHHBIE peaKIiy Ha TPOHHYIO CBA3b. CIOCOOBI MOTyIeHUS
Y IPUMEHEHHUE ATIKUHOB.

Apomaruueckue yriieBogopoasl (apenbl). ['omonormyeckuid psii apeHOB,
oOmrast hopMyrna, HOMEHKIATypa U U30MEpPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJEKYyJbl OeH3oma. DU3MYECKHE CBOIICTBA apeHOB. XUMUYECKHUE
CBOMCTBa O€H30J1a U €ro TOMOJIOTOB: PEAKLIUK 3aMEIIeHUs] B OEH30JbHOM KOJIbLE U
YTJIEBOJIOPOJHOM PpAMKAJE, PEAKUUU NPUCOCIWHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpeacraBienne 00 OpUEHTUPYIOLIEM JIEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbLIE Ha TMPUMEpPE AaTKUIbHBIX pPaJUKaOB, KapOOKCHUIHHOMH,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB ctupoia. [Tomumepuzanus crupona. CrnocoObl moaydyeHus u
IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOJLOPOIOB.

[Tpupoansiii Ta3. [lonyrHeie HedTsiHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslil yroiap U npoaykTsl ero nepepadorku. CrnocoObl nepepaboTku HePTH:



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

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTII€BOJIOPOJIOB.

DNEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIIIEBOAOPOAOB. Peakuuu
3aMelIeHus TajJoreHa Ha TUJIPOKCOTPYINY, HUTPOrPYINMNy, IMAHOTPYIIIY,
amuHorpymnmy. JleiicTBue Ha TrajJOreéHIpPOU3BOJHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3aumopeicTBHe IUrajioreHajJKaHOB C MAarHWMEM M IIMHKOM.
[TonsTne 0 METAJUIOOPTaHUYECKUX COCIUHEHHUAX. 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 (oOeciBedyMBaHHE OpPOMHOW WU
MOIHOW BOJIbI, PAcTBOpA IEpMaHraHaTa KaJius, B3aUMOJICHCTBUE AalETUJIEHA C
aMMUAYHBIM pacTBOpoM oOkcuma cepedpa(l)), kadecTBeHHOE OOHaApyKEHHE
yriepoja ¥ BOJOpPOJia B OPraHMYECKUX BEIECTBAX, MOJYYEHUE IHTWICHA U
U3Y4YeHHE €ro CBOMCTB, O3HaKomuyieHHE c¢ KosuiekiusiMu «Hedtb» u «Yrompy, ¢
oOpasllaMl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U rajOT €HIPOU3BOAHBIX YIIIEBOJIOPO/IOB.

Kucsopoaconep:kanue oprannyeckue coelMHeHHS.

[Ipenenbubie ompHOAaTOMHBIE cHUpThl. CTpoeHHEe MOJIEKYNl (Ha mpuMepe
MEeTaHoJla M dTaHona). ['omonormueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa ©  Kiaccupukanusa. Duznueckue CBOMCTBA  NPEHesbHBIX
OJIHOATOMHBIX CIUPTOB. BomopoaHble CBS3M MEXAYy MOJIEKyJIaMH CIUPTOB.
XHWMHUYECKHE CBOWCTBA: pEaKUWHU 3aMEIIEHUs, JETupaTaliy, OKHUCIICHUS,
B3aUMOJICHCTBHE C  OpPraHMYECKUMU U  HEOPraHMYEeCKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uenoBeka. CrocoObl MONMY4YEHUsST U TMPUMEHEHHUE OJJHOATOMHBIX
CIIUPTOB.

[Tpocteie adupsr, HOMeHKIaTypa U n3oMepus. OcoOeHHOCTH (DU3UIECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTBl — OSTUJIIEHIVIMKONb WU TIULEpUH. DU3NUECKUE H
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEIIECHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHMYECKHUMHU KHUCIOTaMHU, KAayeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE
ciupthl. [IpencraBnenue o MexaHHU3ME pEAKIUN HYKICO(UIBHOTO 3aMElIeHUs.
HeiictBue Ha opraHuzM uenoBeka. CrocoObl TMOJdy4YyeHUs U MPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHUE TUIPOKCOTPYIINbI U
oenzonbHOro sAnpa. dusnueckue cpoiictBa (eHoma. OCOOEHHOCTH XUMUYECKHX



cBoricTB (enosna. KadectBeHHnble peakumu Ha (eHos. TokcuyHOCTh (eHoIa.
CrniocoObl monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOonunbHble COETMHEHHS — aJIbJIETHIBI U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Trpynnbl. ['OoMonoruueckue psnibl ajlbJeTUA0B U KETOHOB, OOIIas
dopmyna, uzoMepus U HOMeHKJaTtypa. Du3uyeckue CBOWCTBA allbJCTUIIOB U
KETOHOB. XUMHUYECKHE CBOMCTBA  ajbJE€TUJIOB W  KETOHOB:  PEaKUUH
npucoearuHeHua. OKUCIEHUE albJIeru0B, KAYECTBEHHbIE PEAKIIMU HA aJIbJCTHUIbI.
Cnoco0bI moNy4eHUs: ¥ MPUMEHEHUE albJETUI0B U KETOHOB.

OIHOOCHOBHBIE Mpe/ETbHbIe KapOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepust 1 HOMeHKIIaTypa. Pu3nyeckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCIIOTHBIE CBOWCTRA,
peakuus HTepuPUKaLUU, PEAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO pajauKaia.
OcoOEHHOCTH CBONCTB MYpaBbUHON KHUCHOTHIL. [loHSATHE O TPOUZBOMHBIX
KapOOHOBBIX KHCIIOT — CIOXKHBIX 3dupax. MHOrooopasne KapOOHOBBIX KHCIOT.
OCcOOEHHOCTH CBOWCTB HENPENENbHBIX M aPOMATHYECKHX KapOOHOBBIX KHCIOT,
JUKapOOHOBBIX KHUCIIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICHIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAS, OJEUHOBAS, .JUHOJEBAS,
nuHoNeHo08as KUcnoTel. CnocoObl MONYyYEHUs! U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

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

XKupsl. Ctpoenue, puU3NUecKUe U XUMHUYECKUE CBOWCTBA KUPOB: TUAPOIIH3 B
KHUCJION U 1IeNI0uHOoM cpenie. OcOOEHHOCTH CBOMCTB JKUPOB, COJIEPIKAIIUX OCTATKU
HEIpEeAEIbHBIX JKUPHBIX KACIOT. JKupsl B pupoze.

MpbL14 KaK CONM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kimaccudukamus yrieBogoB (MOHO-, AH-
U Toimcaxapujibl). MoHocaxapuabl: TJIOKO3a, (pyKTo3a, Tajakrosa, pudo3a,
ne3okcupu6o3za. dusnyeckne cBOCTBa W HaxoxaeHue B npupojge. dorocunres.
XUMHYECKHE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTHUEM CIIMPTOBBIX U aJIbJIETUIHOU
TPy, CIOUPTOBOE M MOJOUYHOKHCIOE OpokeHue. I[IpumeHeHue TIIOKO3bI, €€
3HAYCHUE B KU3HEAECATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MaibTo3a U
nakTo3a. BoccTaHaBiMBarolne U HEBOCCTAHABIMBAIOLIME Aucaxapuasl. ['uaponus
nucaxapunos. Haxoxaenue B npupoae u npuMmeHenue. [lonucaxapuapl: kpaxmann,
IVIMKOTEH M 1emnono3a. CTpoeHHE MaKpOMOJEKYJ Kpaxmaia, IJIMKOreHa H
HEeUIt0I03bl.  PU3MUECKUME CBOMCTBA Kpaxmana M LEJUI0I03bl. XHUMHUYECKHUE
CBOMCTBA KpaxMaJsia: THAPOJINA3, KAYECTBEHHAs] PEaKkuus C MOAOM. XHMHUYECKHE
CBOMCTBA IIEJUTIOJIO3BI: TUAPOIU3, MoydeHue 3(pupoB 1emiono3sl. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
PacTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE ATAHONA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIHMPTA B AIbJETH] HA PACKAIEHHOW MEIHOW MPOBOJIOKE,
OKHCIIEHUE HTUJIOBOTO CHHUPTA JUXPOMATOM Kayus (BO3MOXKHO HCIIOJIb30BaHUE
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 ¢ TuapokcuaoM meau(ll), B3aumonericteue
KpaxMajia C MOJIOM, PEIICHHE SKCIEPUMEHTANbHBIX 3a7a4 1mo TeMaMm «CrhupThl U
denomnbr», «KapooHoBbIE KUCTOTHI. CIOXKHBIE YPUPBD.

A3oTcoaep:Kalue OpraHnyecKue coenHeHH .

AMUHBI — OpTaHUYECKUE MPOU3BOJIHbIE aMMUaka. Knaccudukaius aMUHOB:
anudaTUdyeckue W apoMaTHYeCKUe; TMEepBUYHbIE, BTOPUYHbIE M TPETUYHBIC.
Crtpoennie monekyn, obmas (opmyiia, U30MepHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBA. XMMHUYECKOE CBOWMCTBA aMn(PaTHUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aMMOJECHCTBUE NEPBUYHBIX AMHHOB C a30TUCTOM KHUCJIOTOM.
Conu ankuaaMMOHMUS.

AHWIMH — TpPEACTaBUTE]Ib aMUHOB apomaTudeckoro psana. CrTpoeHue
aHuiauHa. B3anMHOe BiMsiIHME TPy aTOMOB B MOJIeKyJsie aHwinHa. OCcoOEHHOCTH
XUMUYECKUX CBOMCTB aHwInHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
NOJy4YeHHs] M NpUMEHeHHe anudarnueckux aMuHoB. [lonmyueHue aHwiIMHA H3
HUTPOOEH301A.

AmuHokucnotel. HomeHnknarypa u nzomepusd. OTAeNbHbIE TPEACTABUTENN Ol
AMUHOKUCJIOT: TJIMIUH, ajaHuH. @DOuU3MYecKhe CBOWCTBA aMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA AaMHUHOKHCIOT KaKk aM(OTEpHBIX  OpraHUYECKHX
COCIMHEHU, peaKIys TMOJUKOHICHCAIMA, OO0pa3oBaHUE TMENTUIHON CBS3H.
buonoruueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupomHeie monumepnl. [lepBuuHasi, BTOpUYHAS U TPETUUHAS
CTpYKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OENKOB: TUAPOJIN3, JACHATypalus,
KauyeCTBEHHBIE PEaKIIUU Ha OCTKH.

OKCMEPUMEHTAIbHBIE METOJbl W3YUEHHS] BEIIECTB U HX NPEBpallCHUN:
pacTBOpeHHe O€lIKOB B BOJE, JEHATypalus OEIKOB MPU HArpeBaHWH, IIBETHbHIE
peakuuu Ha O€NKH, pelIeHHuEe OKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«A30TcoaepKalue OpraHUYeCcKue COCIMHEHUS» U «Pacrno3HaBaHue
OPTraHUYECKUX COCAUHECHUIN.

BricokoMoieKyIsIpHbIE COCUHEHMS .

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



macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUM —
MOJIMMEPHU3ALIMS U TIOJTMKOHICHCAITHS.

[Tonumepubie wmatepuansl. [lmacTMacchl  (MOAMATHIICH, TOJUIIPOTHIICH,
NOJIMBUHUIIXJIOPU, TOJUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
noJvdTWICHTepedTanar). Y THin3aius 1 nepepadboTka MmiacTHkKa.

DNacTOMEpHI: HATypaJIbHBIN Kay4yK, CUHTETUYECKHUE Kay4qyKu
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

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

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

OKCIEpUMEHTAIbHBIE METOJIbl M3YyUYEHHS BEIIECTB W MX NPEBpallCHUM:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKoB, pEIICHHE OJKCIEPUMEHTAIbHBIX 3a7au To Teme «Pacrno3HaBaHue
MJIaCTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue wmosekynsipHOd ¢GopMysbl OpPraHMYECKOro COEAMHEHHS I10
MAacCCOBBIM  JIOJIIM ~ DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXICHUE
MOJIEKYJISIPHOM  (POPMyJIbl  OpPraHMYECKOro COEAMHEHUs 1o wmacce (00BEMY)
IPOJYKTOB CrOpaHus, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakiMu W/WIM HCXOIHBIX BEIECTB, YCTAHOBIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJIYYEHHUSI, OMpPEACIICHUE JOJU BBIXOJa MPOAYKTa PEAKIUU OT TEOPETUUECKHU
BO3MOKHOTO.

MexnpenIMeTHbIE CBS3H.

Peanuzanus MexxnpeaMeTHbIX CBSI3€M MPU U3YYEHUH OPTAHUYECKOW XMMHU 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,
TEOpHs, 3aKOH, aHaJlIW3, CHUHTE3, Kiaccudukamus, HaONIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT, MOJI€Jb, MOJIEJTUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, MOJEKYyJa,
SHEPTreTUYECKUA ypPOBEHBb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (DU3MYECKUE BEJIUYUHBI, €IUHUIIBI HU3MEPEHHs, CKOPOCTh, JHEPrus,
Mmacca.

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



dboToCcHUHTE3, HbIXaHHWE, OCJIKHU, YIIAEBOABI, JKUPBI, HYKJICHMHOBBIC KHCIIOTHI,
(bepMEeHTHI.

['eorpadus: mone3Hbie UCKOMaeMble, TOTUTUBO.

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

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sjaep. XuMuueckuil snement. M3oronel. CtpoeHue
ANIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIE YHCIIA. DHEPreTUYECKUE YPOBHU U
noaypoBHU. AToMHbIe opOuTanu. Kiaccudpukanusa XuMHU4YECKUX 3JIEMEHTOB (S-, P-,
d-, f-omementsl). PacmpeneneHue dJIEKTPOHOB TIO AaTOMHBIM — OpPOHTAJISIM.
DneKTpOHHbIE KOH(PUTYypallK aTOMOB 3JIEMEHTOB MEPBOr0—4ETBEPTOrO MEPUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHbIE KOH(UTypaiu HOHOB.
DJIEKTPOOTPHUIIATEIIHBHOCTD.

[Tepuonnueckuit 3akoH u [leprnonnyeckass cucremMa XUMUYECKUX DJIEMEHTOB
J.N. MenneneeBa. CBsi3b NEPUOAUYECKOTO 3aKOHA U llepruoanueckoi CUCTEMBI
XUMHYECKUX 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,
MeTauindeckas. MexaHu3mbl 00pa30BaHUS KOBAJECHTHOW CBSI3M: OOMEHHBIN U
JOHOPHO-aKIENTOPHBINA. DHEPrus U JjuHa CBA3U. [1oJIsIpHOCTD, HANIPABIEHHOCTH U
HACBIIIAEMOCTh KOBaJeHTHOW cBA3U. KpaTHbeie cBs3u. BopoponHas CB3b.
MexmoneKyasspHble B3aUMOICUCTBUS.

BajnieHTHOCT, W BaJICHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUN
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencrapiieHrie 0 KOMIUIEKCHBIX coerHEeHUAX. CoCcTaB KOMILIEKCHOTO HOHA:
KOMILUTIEKCOOOpa3oBaTeib, JUTaHAbl. 3HAUYEHHE KOMILUIEKCHBIX COCIUHEHUH.
[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 BBIPAKEHUS KOHIIEHTPAllMU PacTBOPOB:
MaccoBas J0JIi1 BELIECTBA B PACTBOPE, MOJISIpHAsA KOHLEHTpauus. Hacelennsie u
HEHACBIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.



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

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

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

OOGpaTtuMble 1 HEOOpaTUMbIC PeakIiuu. XUMUYECKoe paBHOBecue. KoHcTanTa
XUMUYECKOro paBHOBecUsl. DaKTOpbI, BIUSIOUIME HA MOJ0XKEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, JAaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larense.

OnekTponutuyeckas auccouuanus. CuiibHble U claOble 3JIEKTPOJIMTHI.
Crenenp auccounanuu. Cpena BOJOHBIX pPAacTBOPOB: KHUCIOTHAs, HEUTpasibHas,
mienounas. Bomopoausiii mokazarens (PH) pactBopa. I'maponus comeit. Peakiyu
MOHHOI'0 OOMEHa.

OKUCIUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHCIICHUS.
Okucnutenb W BOcCTaHOBUTENb. [Iporecchl OKHUCIEHHS U BOCCTAaHOBJICHUS.
Baxnelimme OKUCAUTENM W BOCCTAHOBUTENU. MeTon 3JIEKTpOHHOro OanaHca.
DIIEKTPOJIU3 PACTBOPOB U PACIUIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHs] BEHIECTB M HX NPEBPALICHUN:
pa3lioKEHUE TMEPOKCUAAa BOJAOPOJa B NPUCYTCTBUU KaTalu3aTopa, MOJEIH
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeieHIe
Cpelbl pacTBOPOB C TOMOIIBI) HWHJIMKATOPOB, W3YYEHUE BIMSHUSA Pa3TUYHBIX
(GakTOpOB Ha CKOPOCTb XUMHUYECKOM pEaKIMU M TOJIOKEHUE XUMHYECKOTrO
PaBHOBECHSI.

Heoprannyeckasi Xumusl.

[Tonoxkenne HemeraiuioB B llepuonnyeckoi cUCTEME  XHUMHUYECKUX
anementoB J[.M. MeHnzeneeBa 1 0cOOEHHOCTH CTpoeHusi ux atomoB. duznueckue
CBOMCTBA HEMETAJUIOB. AJUTOTPOIUS HEMETAJJIOB (HAa MPUMEPE KHUCIOPOJa, CEPHI,
docdopa u yrieposa).

Bonopon. Ilonydenue, ¢u3nueckre M XUMUYECKHE CBOMCTBA: PEAKIMH C
METajulaMd M HEMeTajulaMH, BOCCTAHOBUTEIbHBIE CBOWCTBA. [ 'MIapuibL.
TomIMBHBIE 3TIEMEHTHI.

I'amorensl. Haxoxnenwe B mpupoje, crnocoObl MOdydeHUs, (PU3UUYECKUE U
XUMHYECKue cBOoWcTBa. ['asioreHoBoAOpoAbl. BakHellne KUCIOpOACOAEpIKaIlne
COEJIMHEHUS TaJoreHoB. JlabopaTopHble M MPOMBIIIUIEHHBIE CIIOCOOBI MOTYYCHHS
rajgoreHoB. [[pumeHenne rajJjoreHoB U UX COCTMHEHUM.



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

Cepa. HaxoxneHnue B mpupojie, CHOCOObI TONy4YeHUs, (PU3NUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepri(VI). Cepaucras u cepHas KHCIOTHI M uX cond. OCOOCHHOCTH CBOMCTB
CEepHOU KUCTOTHIL. [IpuMeHeHue ceprl U €€ COeTUHEHHUI.

A3o0T. HaxoxaeHue B Mpupoje, CHOCOObI TONy4YeHUs, (GU3UYECKUEe 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 MONMy4YeHUs, (PU3HUUECKUE 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.
duznyeckrue W XUMHUYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Okcun yriepona(ll), oxkcun yranepona(lV), yrompHas kucimora u e€
coiu. AKTHBUPOBAHHBIA yroyb, ajncopOuus. DynnepeHsl, rpadeH, yriepoIHble
HaHOTPYOKU. [IpuMeHeHne MPOCThIX BEIIECTB, 0OPAa30BaHHBIX YIJIEPOJOM, U €T0
COE€IMHEHUMH.

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 cuCcTeMe 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 METaJJIOB: TUAPOMETAILTYPTHUs, MUPOMETAILTYPIus,
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 COCTUHECHHUI.

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!.



AJIOMUHUN: TIOTy4yeHue, (PU3NYECKUe U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE
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 U XHMHUYECKHME CBOMCTBA MapraHiia M €ro COECHUHEHHUM.
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,
rugpokcuapl U coiu xkenesa(ll) u sxenesa(lll). [Tonydenue u mpuMEHEHHE JKeme3a
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 IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMeHenue
IIMHKA U €T0 COCTMHEHUIL.

DKCNEPUMEHTAIbHBIE METOJIbl W3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHHue cephl, gocdopa, xene3a, MarHus B
KHCIIOpPOJIe, HM3y4YeHuEe KoJuieKkiuu «MeTamasl W CIUIaBbD», B3aUMOJECHCTBUE
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, B3aUMOJECHCTBHE THAPOKCUIOB aTIOMUHUSA M IMHKA 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 o0ecriedeHun yCTOMYMBOIO pa3BUTHUs yenoBedecTna. [loHsTue
O Hay4HbIX MeETOAAaxX IIO3HAHUS M METOJOJIOTUA HAy4YHOrO HCCIIEIOBAHMS.
Hayunble npuHUOMNBI OpraHu3aluu XUMHUYECKOr0 IPOU3BOACTBA. [IpoMblIlLieHHbIE
CIIOCOOBI MOTYYEHUSI BAKHEUIITNX BEIIECTB (HA MPUMEPE MPOM3BOJCTBA aMMHAKa,
CEepPHOM KHUCIOTHI, MeTaHoJa). [IpoMBIIIIEHHBIE CITOCOOBI MOMYYEHUSI METAIIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HECHUE OKPYKAKOUIEH CpElbl U €ro MOCIEICTBUS.
Ponb xuMuu B o6ecriedeHnH SHEPTeTUUECKOM 0€30MacHOCTH.

Xumusgs H© 340pOBbe denoBeka. JlekapcTtBeHHble cpencrtBa. lIpaBmiia
UCIIO0JIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIUIIMHBI.



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

Kocmernueckne u mapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 MCHOJb30BaHUSl MpEenaparoB OBITOBOM XHMHH B IOBCEJHEBHOMU
KU3ZHU.

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

XuUMHS B CENTbCKOM X03siicTBE. OpraHuecKue U MUHEpaJIbHbIE YI00pECHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pUabl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl ais snekTpoHuKd. HaHoTexHOMOrMM.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa UM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WIM 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJMYECTBA BEIIECTBA) NPOJYKTOB pEaKLMU, €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 pPEAKIUU OT
TEOPETUYECKH BO3MOKHOTO.

MexnupeamMeTHbIe CBA3H.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed TpU  HU3ydyeHUHW oOmed u
HEOpraHn4eckoi xuMuu B 11 Kilacce OoCcylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK U MOHATUH, IPUHATHIX 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, IIPOTOH,
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, opraHu3M, 3KocucTema, ouocepa, MeradoInu3M, MaKpo-
U MUKPODJIEMEHTHI, O€JIKH, KUPBI, YTIEBO/AbI, HYKIIEUHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEUIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO,
pECYpCBL.

TexHonorus: XUMUYECKass IMPOMBILIJIEHHOCTb, METAJUIYPIUsl, CTPOUTEIbHbIE
MaTepHabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MHUILEBAsI MPOMBIIUIEHHOCTD,
dbapmarieBTHYECKAS MPOMBIIIEHHOCTb, MPOU3BOACTBO KOCMETUYECKHUX



nmpemnaparoB, IPOU3BOACTBO KOHCTPYKIHHOHHBIX  MATCpUaJIOB, OJJCKTPOHHAA
IMPOMBIIIIJICHHOCTb, HAHOTCXHOJIOT'HH.



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

JIMUHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBUM € CHCTEMHO-IESITEILHOCTHBIM MOJAXOAOM B CTPYKTYpE
JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHSI NpeaMeTa «XHMHUsS» Ha YPOBHE CPEIHErO
oOmiero o0Opa3oBaHUS BBIIEICHBI CICAYIONME COCTABIISIONMIAE: OCO3HAHUE
OOyYaloIMMHUCS POCCUMCKOM TPaKJAHCKOM HJIEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAaMOOIPEACICHNUIO; HAIMYNE MOTUBAIIUHU K
00y4eHHI0; TOTOBHOCTh MW CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHHUS; HaJIU4yue
IPaBOCO3HAHMS, IKOJIOTUUECKON KYJIbTYpPbhl; CHOCOOHOCTh CTaBUTH IIEJIN U CTPOUTH
JKM3HCHHBIC IIJIaHEI.

JIM4yHOCTHBIE pPE3yJbTaThl OCBOCHUS TIpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpPMUPOBAHHOCTh OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NEesATEIbHOCTH
00yyJaromuxcs B Mpoliecce peajin3alu 00pa3oBaTeIbHON eI TEIbHOCTH.

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS TIpeaMeTa «XHUMUS» OTpPaKaroT
c(hOpMHUPOBAHHOCTH OIIBITA ITO3HABATEIIbHOM M TPAKTHYECKOW JIEATEIHLHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHCJIC B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS .

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

MPEJACTABICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEKINYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH IIPU CO3JaHUHU
y4eOHBIX MPOEKTOB, PEIICHUH Y4YEOHBIX U MO3HABATENbHBIX 3aJ1ay, BHIIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTH TIOHMMaTh M TIPUHUMATh MOTHBBI, HAaMEpPCHHS, JIOTHKY H
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) IaTPUOTUYECKOTO BOCIIUTAHMS

IIECHHOCTHOT'O OTHOIIEHHUS K MCTOPUYECKOMY M HAy4YHOMY HACJEOUIO
OTE€YECTBEHHON XMMUH;

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



UHTEpeca M T[O3HABATEIbHBIX MOTHBOB B IMOJYYEHHUH U TOCIEAYIOIIEM
aHanu3e UHQPOpPMAIUU O MEPEIOBBIX JIOCTHXKEHHSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOT0 MOBE/ICHNUS;

CIIOCOOHOCTH OLIEHMBATh CUTYallUH, CBSI3aHHbIE C XUMUYECKUMU SIBIICHUSMU,
U IIPUHUMATh OCO3HAHHBIE PEUICHUsS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE IMOBEACHUE U TOCTYNKH CBOMX TOBApPHILEH C
NO3ULMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M C YYETOM OCO3HAHHS IOCIEACTBUN
MOCTYIIKOB;

4) popMuUpoOBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHUsl EHHOCTEN 310poBOro U 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOmoeHuss mpaBui Oe30MmacHOro oOpamnieHusi ¢ BeUlecTBaMU B OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOU JEATENBHOCTH;

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

OCO3HAHMS TOCHEACTBUN M HENPUSITUS BPEAHBIX NPHUBBIYEK (yHOTpeOIeHUsS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BAaTEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M  JAPYrHMX BHJAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3a/ad
COI[MAIbHOM HAIMPaBJIEHHOCTHU (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 HWHIMBHUIYAJIbHOW TPAEKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccuu W pean3aluud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, UHTEPECOB U
noTpeOHOCTEN 001IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

AKOJIOTHYECKH 1I€JIeCO00Pa3HOr0 OTHOLIEHUS K MPHUPOJE KaK HCTOYHUKY
CYILECTBOBAHMSI JKU3HU Ha 3eMIIE;

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



OCO3HAHUS HEOOXOJMMOCTH WCIOJb30BAHUS JIOCTIDKCHUN XUMHUH IS
pelIeHHs] BOMPOCOB PallMOHAIIBHOTO MPUPOIOIOIB30BAHUS;

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:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOM MPAKTUKH;

NMOHUMaHMS CrnenuUKA XUMHU KaK HayKd, OCO3HaHUA €€ polu B
(GbopMHUPOBAHWY PAlMOHATHHOTO HAYYHOTO MBINUICHHUS, CO3JaHWUU IIETOCTHOTO
IpeACTaBlIeHUsS 00 OKPYKAIOIIEM MUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKA, B
MO3HAHUHM TPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHuU MpoOjeM COXpaHEHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOM 3HAYMMOCTH XUMHUHM JJIi  COBPEMEHHOM
UUBWJIN3AIMHA: B €€ TYMAaHUCTUYECKOW HANPABJIECHHOCTA W BAXHOW pPOJU B
CO3JJaHMM HOBOW 0a3bl MaTepUaIbHOH KYJIBTYPhl, B PEIICHHH TJI00AIBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPhEBOM, DHEPIrETHYECKOM,
MUIIEBOM U SKOJIOTUYECKOU 0€30MacHOCTH, B Pa3BUTHH MEAUIMHBI, 00eCTIeYeHUN
YCJIOBUH YCTEIIHOTO TPYJla U SKOJOTHUYECKU KOMGMOPTHOM KU3HU KaXJOro 4djieHa
0O0I1IECTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTU: TOHUMAHUSA CYIIHOCTH METOJ0B
MO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLOCOOHOCTH HCMOJIb30BaTh
noJiydyaeMble 3HaHUS JJIsl aHAJIu3a U OOBSICHEHUS SIBJICHUN OKPYKAIOIIEero 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
pelnieHus MpooJieM B pealbHbIX )KU3HCHHBIX CUTYaIIUsX;

WHTEpeca K MO3HAHUIO, UCCIIE0BATENBCKON AEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPHIBHOMY  OOpa3OBaHUIO U
caM0ooOpa30BaHMUIO, K AaKTUBHOMY IIOJIY4EHHUIO HOBBIX 3HAaHUM IO XUMUU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM TpyJia B pasIndHbIX chepax mpodeccrnoHambHOM
NEATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

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

3HaYuMble i1 (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYarOIIUXCS
MEXTUCIIUTUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIONIUE
IIEIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeNU(UKy METOJO0B TIO3HAHMS,
UCIIOJIb3yEeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO, SHEPTHs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbli (DakT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOIIOIEHUE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

yYHUBEPCAIbHBIC Y4eOHbIC NEHCTBUS (TO3HABATEIbHBIC, KOMMYHHUKATUBHEIE,

peryJsaTUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKITMOHATBHOM
TPaMOTHOCTH U COIMATILHOW KOMITETEHITH 00YJarOIIHXCs;
CIIOCOOHOCTH OO0 yJarOIIIIXCSI WCITIOJIb30BaTh OCBOCHHBIE

MEXIUCUUIUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEPCAJIbHbIC yueOHbIC
JEUCTBUS B MIO3HABATEILHOM M COIMAIIBHOM MIPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PEryJISATUBHBIMU
IEUCTBUSIMU.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a3oBble JIOrHYeCKHUE TeHCTBUS:

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

OMpENENsATh 1eNU JeATEIbHOCTH, 3ajaBasi MHapameTpbl W KPUTEPUU HX
JOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C TOCTABJICHHBIMH IICIISIMU;

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

BBIOMpaTh OCHOBAaHMS W KPUTEPUU JJIsd KJIacCU(PHUKAIMK BEIISCTB 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 BBIBOBI U 3aKJIFOUCHUS;

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



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

2) 0a3oBbI€e HCCIeI0BaTeIbCKUE 1eHCTBUSI:

BJIaJI€Th OCHOBAMHU METOJIOB HAYYHOIO MO3HAHUS BEIIECTB M XUMHUYECKHX
peaKIui;

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

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

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

3) pa6ora c nundopmaunueii:

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

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

NpUOOpETaTh OMNBIT MCMOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

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

UCIIONIb30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Npu paboTe C
XUMUYECKON WHGOpMaNMe: TPUMEHATh MEXIpeaMeTHbie (pusudyeckne u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (OpMYJIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

HCITIOJIb30BATHh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'TLAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂZ



3a/1aBaTh BOMPOCHI MO CYILIECTBY 00CYK/1aeMOM TEMBI B X0/1€ IMajIora u/uiu
JUCKYCCHUH, BBICKA3bIBATh HJI€U, ((OPMYIUPOBATH CBOU MPEMIOKEHUS
OTHOCHUTEIIbHO BBINIOJHEHHS IPEAJIOKEHHON 3a1a4H;

BBICTYIIaTh C MPE3CHTALIMEH PE3YJbTATOB IO3HABATEIIBHOW [ESITEIbHOCTH,
IIOJIyYEHHBIX CAMOCTOSTENBHO WIIM COBMECTHO CO CBEPCTHUKAMHU MPH BBIIIOJHEHUN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIIECTB, pean3alui y4eOHOTo MPOeKTa, U (hOPMYJIUPOBATH BHIBOJBI
[0 pe3yJibTaraM MPOBEAEHHBIX HCCIENOBAHUN IMYTEM COTJIACOBAHUSA MO3ULMNA B
X0J1e 00CYXJIeHUsI 1 00MEHAa MHCHHSMU.

PeryisiTuBHBbIE YHHBeEpCcaJbHbIe Y4eOHbIe NelCTBHUSA:

CaMOCTOSITENILHO IUIAHUPOBAaTh M OCYLIECTBIATh CBOK ITO3HABATEIIbHYIO
JESITeNbHOCTb, ONpeaensas €€ Leau M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe[ylaraéMblii aJropuT™M JEHCTBUH MpH
BBINIOJITHEHUM YYE€OHBIX M UCCIENOBATEIbCKUX 3a7ady, BbIOMpaTh HambOosee
3¢ (eKTUBHBIN crmoco0 HMX peuieHuss ¢ Y4YETOM TOJYyYEeHHS] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYIIECTBIIITh CAMOKOHTPOJb JEATEIBHOCTH HA OCHOBE CaMOaHaln3a H
CaMOOILICHKH.

NPEJMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI 110 XUMUU Ha YTiyOJIEHHOM
YpPOBHE HAa YPOBHE CpEAHETO OOIIero 0O0pa3oBaHUs BKIIOYAIOT CICIH(PUICCKUE
JUIsl y4eOHOro mpeaMeTa « X UMUsH HayYHbI€ 3HAHUSI, YMEHUS U CIIOCOOBI IEUCTBUI
0 OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI J1€ATEILHOCTH
10 TIOJYYEHHUIO HOBOTO 3HAHMS M MPUMEHEHHWIO 3HAHWUW B Pa3IMUHBIX y4EOHBIX
CUTYallUsIX, a TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ XUMuen. B
porpaMMe 10 XWMHUHU TNPEAMETHBIE PE3YyJbTaThl MPEICTABICHbI 110 TroAaM
U3Yy4YCHMUS.

10 KJIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

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



MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIWIIMHBI, CO3/JaHUM HOBBIX MATEpUAJIOB,
HOBBIX HCTOYHHUKOB SHEpIruy, B oOecreueHn palMOHAILHOT O
IPUPOJIONIONIB30BaHMUSA, B (DOPMHUPOBAHUU MHPOBO33PCHHS W OOIIEH KyJIbTYpPHI
YEeJIOBEKa, a TaKXe OHKOJIOTHUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO ¥ IPUPOJTHOM Cpeie;

BJIAJICHUE  CHUCTEMOW  XMMHUYECKUX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArarIre MOHATHS — XUMUUECKHI DJIEMEHT, aTOM, SIAPO U JICKTPOHHAS
o0oyouka aroma, S-, P-, O-aromHBIe OpOWMTAIM, OCHOBHOE M BO30YXKIAEHHOE
COCTOSIHUSI aToMa, TUOpUIM3aIsl AaTOMHBIX OpOuTalel, WOH, MOJeKya,
BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTD, CTEIIEHb OKUCICHUS, XUMUYECKasl CBSI3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YIIepOIHBINA CKelleT, (yHKIIMOHAIbHAS
Tpylna, pajaukai, CTPYKTypHble (opMmynbl (pa3BEPHYTHIE, COKpAIIEHHBIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas M TMPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHUYECKAas), H30MEpPbl, TOMOJIOTHYCCKHH psAJ, TOMOJIOTH, YIJIEBOJIOPOJIHI,
KHCJIOPOJI- U a30TCOJIepIKaIlle OPraHWYEeCKUE COCAUHEHHS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIC COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuoguueckuit 3akoH J[. M. MenneneeBa, Teopus CTPOCHHSI OPTaHHMUYECKUX
BeliecTB A. M. byTtiiepoBa, 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPaHECHUS
U TpEeBpallieHusT JHEPrUM TMpPU XUMUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MUPOBO33PEHUECKHE 3HAHMUs, JEKalllue B OCHOBE
MOHWMAaHUSI TPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SIBIICHUM; MPEACTABICHUS
0 MEXaHU3MaX XHMHYECKUX PEAKIMH, TEPMOIMHAMUYECKHUX U KHUHETUYECKUX
3aKOHOMEPHOCTSIX MX MPOTEKaHHUs, O B3aUMHOM BJIMSIHUM aTOMOB UM T'PYIIIT aTOMOB
B MOJIEKYyJiaX (MHIYKTUBHBIA U Me3oMepHbIid 3 dexTol, opueHTtanTsl | u Il pona);
(aKTOJIOTMYECKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, IMOJYYCHUH M OE€30MacCHOM
WCITOJIb30BAaHUN BAKHEUITUX OPraHMYECKHUX BEIISCTB B OBITY M IMPaKTHYCCKOMH
NEATETbHOCTA  YENOBEKa, OOIMMX  HAYYHBIX  NOPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA (Ha MPUMEPE MPOU3BOACTBA METAHOJIA, TepepadOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUH: BBISBJISATH XapaKTEpHbIC MPU3HAKU TTOHSTHMH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIL30BaTh COOTBETCTBYIOIINE MOHSATUSA MPHU
OMMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUIM;

c(hOopMHUPOBAHHOCTh YMEHUM:

MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (DOPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEAKIUA U PACKPBIBATH UX CYIIHOCTb:
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIMid  IOCPEJICTBOM  COCTAaBJICHUSA
AJICKTPOHHOTO OajaHca »JTHUX pPEaKIWi, peaknuid HOHHOro oOMeHa IyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;



W3rOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JIS WILTFOCTPAIlUU
UX XUMUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHHUI: yCTaHABIMBATH MPUHAJICKHOCTh H3YyUYECHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OMNPEAeTIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOU
Homenknarype (IUPAC) u npuBoAuTh TpUBHAIBHBIE HA3BaHUS I OTIEIbHBIX
peACTaBUTENIC OpPraHMYECKUX BEUIECTB (3TWIIEH, alleTWIEH, TONYOJ], TIUIEPHH,
STUJICHTJIMKONb, (eHos, dopMallbAeTrul, aneTadblerua, aleToH, MypaBbUHAas
KHCJIOTa, YKCYCHAas KUCJIOTa, CTEapUHOBAsI, OJICMHOBAs, MaJTbMUTUHOBASI KUCJIOTHI,
[JIMIIMH, aJaHuH, MalbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U3OIPEH, XJIOPOMIPEH,
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
opranuueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKre M XMMHYECKHE CBOMCTBA TUIHMYHBIX NPEACTABUTENCH Pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJKAHOB, LIMKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJKWHOB, apOMAaTHUYECKUX YTJIEBOAOPONIOB, CIUPTOB, albJETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHHOKHUCIIOT, O€JIKOB, YIJEBOJOB (MOHO-, M- W TOJHCAXapHJOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO  CBSI3b  MEXJAY  HUMHU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIUi C HCIHOJb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(OpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCAUHEHUN OT
KPaTHOCTH U THIIa KOBAJIEHTHOM CBS3M (G- U TM-CBS3H), B3AUMHOI'O BIUSHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
CeIpbsi  (He(Th, NPHUPOAHBIM Ta3, yYroib), CHOCOOBI €ro mepepaboTKu U
PAKTUYECKOE MPUMEHEHHE MPOTYKTOB IepepadboTKH;

c(hOpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHMA O €CTeCTBEHHO-HAaYYHBIX
MeToAaxX IMO3HaHUsI — HAOIIOJACHUHU, U3MEPEHUH, MOJEIUPOBAHUU, SKCIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTH yYMEHUS MIPUMEHSITh OCHOBHbBIE ornepanuu
MBICIIUTEIFHON JIESITEIbHOCTH — aHalWu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CUCTEMATHU3AIINIO, BBISIBJICHUE NMPUYUHHO-CIICICTBEHHBIX CBSI3CH — JUIS M3y4YCHUS
CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHI;

c(hOopMHUPOBAHHOCTh YMEHHI: BBISBIIATh B3aUMOCBSI3b XUMHYCCKUX 3HAHUU C
MOHSTUSAMU W TIPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
0ojiee OCO3HAHHOTO TIOHMMAHHS CYIIHOCTH MAaTEpPUAIbHOTO €AWMHCTBA MHpA,
UCIIOJIH30BaTh CHCTEMHBIE 3HAHUS IO OPraHMYECKON XUMHH ISl OOBSCHCHHS U
IIPOTHO3UPOBAHUS SBJIICHUH, UMCIOIINX €CTECTBEHHO-HAYYHYIO PUPOAY;

c(OpMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMynaM ¥ ypaBHCHHSIM XHMHUYECKUX PEAKIMI C MCIOIb30BAaHUEM (HU3HUCCKUX
BeIWunH (Macca, OOBEM Ta30B, KOJIWYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEI[ECTBA C KOJMYCCTBEHHOM CTOPOHBI: PAacuéThl MO HAXOXKICHHUIO XHMHYCCKOU
(GbopMyIBl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB,
MPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOopMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHAJTU3UPOBATh M OIICHUBATH
C TIIO3HWIMH DKOJOTMYECKOM  O€30IIaCHOCTH  IOCJICIACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JEATEILHOCTA UEJIOBEKa, CBSI3aHHOM ¢ mepepadoTKoOU
BEIIECTB, UCIIOJIL30BaTh MOJYYEHHbIE 3HAHUS ISl IPUHSITUS TPAMOTHBIX peIleHUN
Ipo0JIeM B CUTYAITUAX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO TIAaHUPOBATh M TIPOBOIWTH
XUMHUYECKUN OJKCIEpPUMEHT (TIONyYCHHE W W3YyYCHHE CBOWCTB OPTraHHYECKHX
BEII[ECTB, KA4YECTBEHHBIC PEAKIMU YIJEBOJOPOJOB Pa3IMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX
3aad MO PACIO3HABAHUIO OPTaHWYECKHUX BEIIECTB) C COOJFOACHHEM IPaBUI
O0e3omacHoro oOpamieHus ¢ BEHIeCTBaMU M J1a0OpaTOpHBIM 000pPYIOBaHUEM,
dbopmynupoBaTh 1€7b HUCCIEAOBAHUS, TMPEACTABIATh B pazIM4HON dopme
pPe3yIbTaThl SKCIICPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH X JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUI:

co0JIr01aTh MpaBUjIa DKOJIOTHYECKH I1eJIeCO00pa3HOro MOBEICHUS 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
OTpeIeNIEHHBIX OPraHUYECKUX BEIECTB, MOHUMas cMbIch mokazarens [1/1K;

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

c(hOpMHPOBAHHOCTh YMEHHUMW: OCYIICCTBIISITh IIEICHANPABICHHBI TONCK
XUMHUYECKOW MH(OpPMAIIMK B PA3JIMYHBIX UCTOYHUKAX (Hay4Has U yueOHO-Hay4YHas
JuTepaTypa, CpeacTBa MaccoBor mHbopmanuu, UHTEpHET U ApyTrHUe), KPUTHUIECKU
AHAIM3UPOBATh XMMHUYECKYI0 WH(MOpMaIuio, nepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBICHHON y4eOHOM 3a1aueii.



11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOEHHUS Kypca «OOmass ¥ HeopraHudeckas
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 €€ POl B 00ECIEYEHUU YCTOWIUBOTO
pa3BUTHS, B PEHICHWH MPOOJIEM SKOJOTUYECKON, DHEPTeTHUECKOW W THIIEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB, HOBBIX
UCTOYHUKOB DHEPrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOINOIL30BAHUS, B
dbopMUpPOBAaHUK MHPOBO33PEHHUS U OOIIEed KyJbTypbhl UEIOBEKa, a TaKke
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, TUOpUIM3alMs aTOMHBIX OpOWTalIel, HOH,
MOJIEKYJIA, BaJIECHTHOCTb, AJIEKTPOOTPULIATENIBHOCTh, CTENEHb  OKHCIICHMUS,
XUMUYECKasi CBA3b (KOBAaJICHTHAsl, MOHHAS, METa/NIMYecKas, BOJOPOJHAs),
KPUCTAJUIMYECKass PEHIETKA, XUMHUYECKasl peakius, pacTBOpP, SICKTPOJIUTHI,
HE3JICKTPOJIUThI, JJEKTPOJUTHYECKAS JIUCCOLIMALMS, CTENEHb JAUCCOLUAIUH,
BOJIOPOJIHBIN  MOKa3aTelb, OKHUCIHUTEIh, BOCCTAHOBHUTENb, TEIUIOBOM 3(hdEKT
XUMHYECKOW PEAKLNH, CKOPOCTh XUMHUUECKOW PEaKLIUU, XUMUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHUs INEKTPOJIUTHUECKON TUCCOLMUAIINM, TEPUOINMUECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3aKOH COXPAHEHUS U
NPEBPALICHUS SHEPTUU MPHU XUMUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3bIK
XMMHHM, MHUPOBO33PEHUYECKUE 3HAHUWA, JIeKAIIME B OCHOBE MOHUMAHUSA
NPUYMHHOCTA U CHUCTEMHOCTH  XUMHYECKMX  SIBJICHUW,; COBPEMEHHBIC
NPEACTABICHNUA O CTPOEHUU BEIIECTBA HAa AaTOMHOM, HOHHO-MOJEKYJSPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; MPEACTABICHUA O MEXaHU3MaX XUMHYECKHUX
peaKkuuii, TEPMOAMHAMUYECKUX M  KHHETUYECKHMX  3aKOHOMEPHOCTSIX  HUX
IPOTEKAaHUsI, 0 XMMHYECKOM PABHOBECHM, PACTBOpPaX M IUCIIEPCHBIX CHCTEMAX;
(dakToNOrHYecKue CBEJICHUS] O CBOWMCTBAaX, COCTaBe, MOJYYEHHUH M O€30macHOM
UCIIOJIb30BAaHUU BKHEHININX HEOPTaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NESATETbHOCTU  4YENOBEKa, OOIMMX  HAYYHBIX  NPUHIUIAX  XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBIATH XapaKTEepHbIC MPU3HAKK TMOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IPU
OMMCAHUU HEOPTraHUYECKUX BEUIECTB U UX MPEBPAIICHUIM;



c(hOpMHPOBAHHOCTh YMEHHS MCIOJb30BATh XUMHUYECKYIO CHMBOJIUKY IS
cocTtaBieHuss (OpPMYJ BEIIECTB W  YPAaBHEHHH  XUMHYECKUX  PEaKIUH,
cuctematuieckyto HoMmeHknarypy (IJUPAC) u TpuBHnanbHble Ha3BaHUs OTJEIBHBIX
BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPEAENSITh BAJICHTHOCTh U CTENIEHb OKUCIICHMUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHYECKOW CBs3U (KOBaJEHTHAs,
WOHHAs, MeETaJUIMYecKas, BOJOPOJHAs), THUN KPUCTALINYECKON PpEIETKU
KOHKPETHOT'O BEUIECTBA;

c(hOpMHPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJA XMUMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON peméTku, OOMEHHBIH U
JIOHOPHO-aKIIENTOPHBIM MEXaHU3MBI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

c(OpMHPOBAHHOCTh ~ yMEHMH:  KiIaccu(PUUIMpPOBATh:  HEOPraHUYECKHE
BEIIECTBA MO UX COCTaBY, XUMUYECKHE PEAKIIMH O Pa3TUYHbIM MPU3HAKAM (UHCITY
U COCTaBy pearupyrouydx BeIIeCTB, TEIIOBOMY 3(h(deKkTy peakiuu, U3MEHEHHUIO
CTETICHEW OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO KaTaiu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3Y4YaeMbIX BEUIECTB U XUMUYECKUX PEAKIUI;

c(hOpMHPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOro 3akoHa /l.
N. MenpaeneeBa u J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYIO0, OOBSCHUTEIbHYIO
U IPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHUMHYECKHX JJEMEHTOB II€PBOr0O—YETBEPTOrO IEPHUOIOB
[Tepunonnueckoir  cucremsl  J[.MI.  MeHnngeneeBa,  uWCHONAb3ys  TMOHSTHUA
(QHEPreTUYCCKHE YPOBHM», «HEPTCTUYECKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOuTaNIN», «OCHOBHOE M BO30YXKJAEHHOE HIHEPreTUYECKUE COCTOSHHUS aToMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS! CBOWCTB XUMHUYECKUX DJIEMEHTOB U HX
coenvMHeHnrd 1o nepuogaM wu rpynnaMm [lepunomnueckoin cucremsr [, H.
MeHneneeBa, BaJl€HTHbIE BO3MOXKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS
UX 2JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh ~YMEHMH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEPKIATh
CYILIECTBOBAHHE T€HETHUYECKOW CBSI3M MEXKIYy HEOPraHWYECKMMH BEUIECTBAMH C
MOMOIIBIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINA;

cOPMUPOBAHHOCTh YMEHHUSI PACKPHIBAaTh CYHIHOCTb: OKHCIHTEIBHO-
BOCCTAaHOBHUTENIbHBIX PEAKLUNA MOCPEACTBOM COCTABJIEHHS 3JEKTPOHHOIro OanaHca
ATUX PEAKIUH; peakIuii MOHHOrO OOMEHa IyTEM COCTaBIICHUS WX IMOJHBIX M
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOJW3a;  PEeaKUuu
KOMILIEKCO00pa3oBaHus (Ha MpUMepe TUAPOKCOKOMILIEKCOB IIUHKA U aJTFOMUHUA);



c(OPMHPOBAHHOCTh YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH TMPOTEKAHMS
XUMHUYECKUX PEAKIM ¢ Y4ETOM HMX DHEPreTHYECKUX XapaKTEPUCTHUK, XAPAKTEp
U3MEHEHMSI CKOPOCTH XHMHYECKOW pEeakIMu B 3aBHCHMOCTH OT Pa3IU4HBIX
(akTOpOB, a TAKKE XapaKTEP CMEIMICHUS] XUMUYECKOTO PAaBHOBECHS MO/ BIUSHUEM
BHEWIHUX Bo3jaeicTBuil (mpunuun Jle Hlatense);

cOpMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTb XHUMHUYECKHE PpEaKIIUu,
JeKalue B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHUs CEpPHOM KHCIOTHI, AMMMAKa,
o0ue HayyHble MPUHLMIBI XUMHUYECKUX TMPOU3BOJCTB; LI€I€CO00pPa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEUIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLIEHUS PUCK-TI0JIb3a;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOW 3HAHUI O METOoAaxX 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 BBISABISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUHU C
HNOHATUSMU WU NPEICTABICHUSAMH JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB IS
00J1€€ OCO3HAaHHOI'0 IOHUMAHUS MaTepUAIbHOIO €IMHCTBA MUPA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAMTH PACUETHI: C HCIOIb30BAHUEM
HOHATUM «MaccoBasl J0JIsI BEIIECTBA B PACTBOPE» U «MOJISIPHAsT KOHLIEHTPALUA»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIUIOBOro 3¢ dexra
peaklMu; 3HAYE€HUsS BOAOPOJHOIO MOKa3aTessi pacTBOPOB KHUCIOT M WIEJIOYEH ¢
U3BECTHOM CTENMEHbIO JUCCOLMAIUU; Macchl (00bEMa, KOJIMYECTBA BEILECTBA)
NPOAYKTA PEaKLUH, €CIU OJHO M3 MCXOAHBIX BEIIECTB JAHO B BHJE PacTBOpa C
OTpeeNIéHHON MacCOBOM JTOJIe pacTBOPEHHOTO BEIIECTBA WU JaHO B M30BITKE
(MMeeT TpUMECH); JOJHM BbIXOAA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHUMN
ra3os;

c(OpMUPOBAHHOCTh YMEHHUIl: CaAaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJIUTH
XUMUYECKUM  3KCHEpUMEHT  (IpOBENEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJATBEPKACHUE KAYECTBEHHOIO COCTaBA HEOPraHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IIOMOINBKO HMHAMKATOPOB, HW3Y4YEHUE BIMSHUSA
pa3iauuHbIX  (AKTOPOB Ha  CKOPOCTh XUMHUYECKOM  pEaKIUH, pEeHIeHHE
AKCIIEPUMEHTAJBHBIX 3a7a4 1o TemaMm «Merammel» u  «Hemeramasl») ¢
COOJIIO/ICHHEM NIPAaBUJI O€30MaCHOr0 OOpallleHus! C BEIIECTBAMU U J1a00paTOPHBIM
obopynoBaHueM, (GOpMyIUpOBaTh LENb HCCIEAOBAaHUS, MPEACTaBIATh B
pa3anyHOi (opMme pe3yabTaThl SKCIEPUMEHTa, aHAIM3UPOBaTh W OLICHUBATH HUX
JIOCTOBEPHOCTH;



c(hOopMUPOBAHHOCTb YMEHHUI: COOJIIOIaTh MpaBuUia MOJIb30BAHUSI XUMUYECKOM
nocynod u jabopaTopHbIM 00OpymOBaHHEM, OOpalleHHs C BeEIIeCTBaMU B
COOTBETCTBHHM C HHCTPYKIMSIMH I10 BBITTOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
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 JICMCTBUS HA >KUBBIE OPraHU3Mbl OMPEICIEHHBIX HEOPTaHHUYECKUX
BEIIECTB, MOHUMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJCHANIPABICHHBIA TOUCK
XUMHUYECKOW MH(MOPMAIIMK B PA3JIMYHBIX HCTOYHUKAX (HaydyHas M yaeOHO-Hay4YHas
JuTEpaTypa, CpeacTBa MaccoBoi mHpopManuu, UHTEpHET U APYTHe), KPUTHYECKU
aHAJM3UPOBATh XUMHUUYECKYIO0 MHGOPMAIIMIO, TiepepadaThiBaTh €€ U UCTIOIb30BaTh
B COOTBETCTBHUHU C MTOCTaBJICHHON y4eOHOM 3amaueii.
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Hroro no pazneny 41
Pa3znen 4. A3orcoaepxammye opranuyeckne coeuHeHus

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 12
Hroro no pazgeny 12

Paspnen S. BoicokoMoOIeKy ISIpHBIE COCIUHEHNUSA

5.1 BpIcOKOMOJIEKYIIpHBIE COCTMHEHHMS 6

Hroro 1o pasueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (1upp )
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u [lepuoauueckas cucteMa XMMHUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemectBa. MHOTOOOpaszue 11 1
BEIIIECTB
1.3 XVMMHYECKUE PEAKIIUU 19 1 3
Htoro mo pazneny 39
Pa3nen 2. Heopranuueckasi Xumust
21 HemeTtanmmnsl 31 3
2.2 Mertanibl 23 2
Htoro no pazneny 54
Paznen 3. Xumus v :Ku3Hb
31 MeToabl MO3HAHUS B XUMUU. XUMUS U 9
' KU3Hb
Htoro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 8







HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koian4gecTBo yacoB

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckune
padoThbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

[IpenMer 1 3HaUYEHUE OPraHUYECKON
XHUMHH, TIPEJICTABICHHE O MHOr000pa3uu
OPTraHUYECKUX COCTUHCHUMN

02.09.2023

DIEKTPOHHOE CTPOCHHE aTOMa yriepoja
(ocHOBHOE U BO30YK/IEHHOE COCTOSIHUA).
BaneHTHbIE BO3MOKHOCTH aTOMa yrilepojaa

04.09.2023

XuMHUECKas CBSI3b B OPraHUUECKUX
COeTUHEHUIX. MeXaHU3MBI 00pa30BaHMUS
KOBaJIEHTHOM CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eH

05.09.2023

Teopust CTpOCHHSI OPTaHUIECKHIX
coequHeHui A. M. bytieposa

09.09.2023

Byl nzomepun: CTpykrypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ (deKThl B MOJIEKYJIaX OPraHUuYeCKUX
COCTMHEHUM

11.09.2023

[IpencraBnenue o kiaccupUKALUU U
cucremarudeckas HomeHkiatypa (IUPAC)
OpraHMYECKHX BELIECTB

12.09.2023

Knaccudukanus peakiuii B opraHn4ecKon
XUMHUH

16.09.2023




Cucremarusanys U 00001IeHre 3HAHUN 110
TEME

18.09.2023

AJKaHBI: TOMOJIOTHYECKHH Psifl, 001as
dbopMyna, HOMEHKIATypa U U30MEpHs,
3JIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

19.09.2023

10

dusnyeckre U XUMHUYECKHE CBOMCTBA
aJIKaHOB

23.09.2023

11

HaxoxneHue ainkaHoB B IPUPO/IE.
CrniocoObl oy4eHus: U IpUMEHEHUe
AJIKaHOB

25.09.2023

12

[uknoankansl: oOmias Gopmyina,
HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH
CTPOEHHS U XUMUYECKUX CBOUCTB,
CIocOoOBI MOyYEHHs U IPUMEHEHHE

26.09.2023

13

Pemenne pacu€THbIX 3a7a4 HA
oTpeiesieHrne MOJIEKYISIPHON (hOPMYITBI
OpPraHUYEeCKOro BEIIECTBA 10 MaCCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOAAIINX B €ro
coctaB. CucTteMaTh3anys 1 0000IIeHHE
3HAHUH TI0 TEME

30.09.2023

14

AJIKCHBI: TOMOJIOTUYECKHI PsiJl, 001Iast
dbopmyna, HOMEHKIIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHAs ¥ IUC-TPAHC-U30MEPHS
AJIKCHOB

02.10.2023

15

duznyeckre 1 XUMHUYECKHE CBOMCTBA
ankeHoB. [IpaBuiio MapkoBHUKOBA

03.10.2023




CrniocoObl oy4eHus: U IpUMeHEHUe

16 AIIKEHOB 07.10.2023
[Tpaktuueckas padora Ne 1 o Teme
17 "H031yqe"HI/Ie STWJIEHA U U3YUEHUE €TO 09.10.2023
CBOIICTB
Pemenue pacu€rHbix 3a1a4 Ha
18 oTpeieIIeHrue MOJICKYIIIPHON (hOPMYITBI 10.10.2023
OpPraHUYeCKOI'0 BEIIeCTBa
AJNKaaMeHbl: CONPSKEHHEIE,
19 M30JIMPOBAHHbIE, KyMYJIUPOBAHHBIE.
OCO6€II)JHOCTI/I BJ;GKyTl‘EZHHf)FO CTPOEHHMS 14.10.2023
20 XHUMHUUYECKUE CBOMCTBA CONPSIKEHHBIX
UEHOB 16.10.2023
21 CrniocoOblI oy4eHus: U IpUMeHEHUe
AJIKaINEHOB 17.10.2023
AJKUHBI: TOMOJIOTUYECKHH Psifl, 001as
29 dbopMyna, HOMEHKIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL, 21.10.2023
(bu3UYecKre CBONCTBA
23 XUMUYECKHE CBOWCTBA aJTKUHOB 93.10.2023
24 KauecTBeHHBIE peakuy Ha TPOHHYIO CBSI3b 94.10.2023
25 CrniocoObl osy4eHus: U IpUMEHEHUe
ATKUHOB 28.10.2023
26 Pemenue 3amay: pacy€Thl 10 ypaBHEHUIO
XUMHUYECKON PeaKIiH 07.11.2023
27 CuctemaTtuzanus 1 000011eHnEe 3HAHHUM 110




TEMEC

11.11.2023

28

APpCHBI: TOMOJIOTHYECKUHN PsIJI, 001IIast
dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT
OeH30J1a ¥ TONIyoJa, UX (PU3NIECKUE
CBOMCTBaA

13.11.2023

29

XHWMHUYECKHE CBOMCTBA apPEHOB: PEAKLIUU
3aMEeICHUS

14.11.2023

30

XVMUYECKUE CBOMCTBA aPEHOB: PEAKIIHH
MIPUCOCIUHCHHSI, OKUCIICHHE TOMOJIOTOB
Oensoia

18.11.2023

31

Oc00EHHOCTH XUMUYECKHUX CBOUCTB
CTHpOJIa

20.11.2023

32

Pemienue pacuéTHbIX 3a1a4 Ha
OIpeieJIeHNe MOJIEKYIIIPHON (POPMYJIBI
OpPraHUYECKOro BEIECTBA

21.11.2023

33

CniocoObI Moy4eHus U IpUMEHEHUe
apeHoB

25.11.2023

34

I'enermueckas CBI3b MCXKAY pas3IMdYHbIMHA
KJlaCCaMHU yrji€Boaopo10B

27.11.2023

35

Pacuérel 0 ypaBHEHUSIM XUMHUYECKUX
peakmuii. CucteMatuzaius 1 00001eHne
3HAaHUH 110 TEME

28.11.2023

36

[Tpuponuslii ra3. [lonyTHble HEQTIHBIE
rassl

02.12.2023

37

KaMenHsIil yroyib 1 IpOIyKThI €r0
nepepadboTKu

04.12.2023

38

Hedts 1 criocoOb1 €€ epepaboTKH.




[TpumeHeHne npolyKTOB IepepaboTKu
HedTH

05.12.2023

39

I'eneTndeckas CBsI3b MEXKIY Pa3InYHBIMU
KJIaCCaMHM YIJIEBOJOPOIOB

09.12.2023

40

["anoreHonpon3BOAHbIE YTIEBOAOPOIOB:
ANIEKTPOHHOE CTPOEHUE; peaKluu
3aMelleHus rajoreHa

11.12.2023

41

JlericTBue mIea04YEeH Ha
rajoreHnpou3BoAHbIE. B3aumoneiictBue
JIATAJIOT€HAJIKAHOB C MarHUEM M ITHHKOM

12.12.2023

42

Cucremarusanys ¥ 00001eHNe 3HAHUN 110
pazneny "YriaeBogopoast"

16.12.2023

43

44

KoHTponbHas paboTa mo teme
"Yraesogopobr"

HpeI[eﬂbele OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHYECKHIA psijI, o0mmas popmyia,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATypa, KIIaCCU(HUKAIIHS,
(bu3UYecKre CBONCTBA

18.12.2023

19.12.2023

45

XHUMHUYECKUE CBOMCTBA ITPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

23.12.2023

46

CriocoObl MMOJY4YCHUA U IPUMCHCHHUC
OJHOATOMHBIX CIIMPTOB

25.12.2023

47

[TpocTsie 3pupbl: HOMEHKIATypa 1
U30MepHsi, 0OCOOCHHOCTU (PU3UUECKUX U
XUMHUYECKUX CBOMCTB

26.12.2023

48

MmuoroaToMHEIS CIIMPTHIL: OTHJICHITIMKOJIb 1
TIIMIOEPHH, UX (bl/ISI/I‘IeCKI/Ie 1 XUMHWYECKHEC

30.12.2023




CBOMCTBA

CriocoObI oTydeHust 1 IPUMEHEHNE

49 MHOTOaTOMHBIX CIIUPTOB 09.01.2024
50 deHo: CTpOEHUE MOJIEKYIIBL, (PU3NYECKHE
cBoricTBa. TOKCHYHOCTH heHOoIa 13.01.2024
51 XuMHudecKue cBoMcTBa (heHoa 15.01.2024
59 Crioco6bI nostyueHus 1 IpUMEHEHNE
dbenomna 16.01.2024
[IpakTueckas padorta Ne 2. Pemenue
53 HKCIIEPUMEHTAIBHBIX 33124 110 TeME
"CHI/I;)TLI u penomnr" ) 20.01.2024
54 Cucremaruzanust 1 0000IICHUE 3HAHUN TIO
TeMe 22.01.2024
AJNBIIETH/IBI U KETOHBI: 3JICKTPOHHOE
55 CTpOEHHE KapOOHMUIBHOM I'PYIIIIbI,
TOMOJIOTHUYECKHE Psiibl, 001mas hopmyia, 23.01.2024
U30MEpHs © HOMEHKJIaTypa
56 Aﬂbvﬂerpmm U K€TOHBI: PU3NYECKUE
CBOMCTBA; peaKIUu NPUCOETUHEHUS 27.01.2024
57 Peakiiun oKuCIIeHUs! U Ka4eCTBEHHbIE
pEeaKIy aJIbIETUI0OB U KETOHOB 29.01.2024
58 Croco0sI oTy4YeHus adbACTHIOB U
KETOHOB 30.01.2024
OHOOCHOBHBIE ITpeieNIbHbIE KapOOHOBBIE
59 ilz?;:;;? 0COOCHHOCTH CTPOCHUS UX 03.02.2024
60 M3omepust 1 HOMEHKJIaTypa KapOOHOBBIX




KHCJIOT, UX (bI/ISI/I‘ICCKI/IC CBOMCTBA

05.02.2024

61

XHUMHYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

06.02.2024

62

Oco0OeHHOCTH CBOWCTB MYPaBbUHON
KUCJIOTHI. MHOr00oOpa3ue kKapOOHOBBIX
KHCJIOT

10.02.2024

63

OcoOOGEHHOCTH CBOMCTB: HEMPEIEIbHBIX U
apoMaTUYEeCKHX KapOOHOBBIX,
JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenn BeICIINX
KapOOHOBBIX KUCIIOT

12.02.2024

64

[TonsiTHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

13.02.2024

65

CriocoOb! nostyyeHust 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

17.02.2024

66

CrnosxHbie 3(hPUPBI: TOMOJIOTHYECKUN PSIJI,
obmras hopmyna, uoMepust u
HOMEHKJIaTypa

19.02.2024

67

dusnyeckre U XUMHUYECKHE CBOMCTBA
3¢pHupoB

20.02.2024

68

Pemenne pacuéTHBIX 3a7a4: IO YPAaBHEHUIO
XUMHUYECKOU pPeaKIiy, Ha OnpeaeNieHue
MOJIEKYJISIPHOM (pOpMYIIbl OpraHNYECKOro
BEIIECTBA

24.02.2024

69

[Tpaktuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAJIbHBIX 3a]a4 10 TEME
"Kap6onoBsie kucinotbl. CioxHbie 3Qups"

26.02.2024

70

Kupsl: ctpoenue, pusnueckue u




XUMUYECKHE CBOMCTBA (TUIPOIIN3)

27.02.2024

71

OCoOEHHOCTH CBOWCTB JKUPOB,
coACpiKaUX OCTAaTKHU HCIPLCACIbHBIX
KHPHBIX KUCIIOT. JKUpHI B mpupoze

02.03.2024

72

Mpbl1a KaK COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX Morotee aeictaue. Iloagrne o
CHUHTETUYECKUX MOIOIIUX CPEACTBAX

(CMC)

04.03.2024

73

I'eneTnueckas CBsI3b yriaeBOAOPOAOB U
KHUCJIOPOJICOAEPIKAIUX OPTaHUYECKUX
BEIIIECTB

05.03.2024

74

Pacuétel 10 ypaBHEHUAM XUMHUYECKUX
peaxkuun

09.03.2024

75

Cucremarusanys U 00001IeHre 3HAHUN 110
TEME

11.03.2024

76

OO6m1as XxapakTepUCTUKA YTJIEBOJIOB U
kinaccuukanus yriaeBoaoB (MOHO-, TU- U
TIOJICaxXapu/Ibl)

12.03.2024

77

Monocaxapusl: pU3nIeCKre CBOMCTBA U
HAaXO0XJICHUE B MPUPOJIE

16.03.2024

78

HpI/IMeHCHI/IC T'JIFOKO35I, €€ 3HauYCHHE B
KUBHCACATCIbHOCTH OpraHU3Ma

18.03.2024

79

Jucaxapuabl: caxaposa, MaJIbTO3a U
nakro3a. HaxoxeHue B npupoje u
MMPUMCHCHHUC IUCAXApPUIOOB

19.03.2024

80

HOJIHC&X&I)I/I,I[BIZ CTPOCHHUEC MAKPOMOIJICKYII,

¢buznyeckrue u XUMHUYECKHe CBOWCTBA,
MIpUMEHEHNE

23.03.2024




81

[Toustre 00 HCKYCCTBCHHBIX BOJIOKHAX

01.04.2024

82

Pemenne pacueTHbIX 3a1a4 HA
OIIpeJeNICHUE JOJIM BBIX0Ja IIPOLYKTa
peakuuu OT TEOPETUUECKH BO3ZMOKHOIO

02.04.2024

83

Cucremarusanys ¥ 00001eHre 3HAHUH 110
pazneny

06.04.2024

84

Konrponsnas pabora o teme
"Kucnoponacoaepxaiiye OpraHudecKue
coequueHus"

08.04.2024

85

AMUHBI: K1accuuKanus, CTpOeHNE
MoJIeKyJ, o0miast popmyna, nzomepus,
HOMEHKJIaTypa 1 (pu3n4yecKkue CBoicTBa

09.04.2024

86

XHUMHYECKUE CBOMCTBA aTu(paTHIECKUX
aMHUHOB

13.04.2024

87

AHMIIMH: CTPOCHHE aHWINHA, OCOOCHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

15.04.2024

88

CriocoObI MoTyueHus U IPUMEHEHNE
amupaTUIeCKNX aMHUHOB

16.04.2024

89

AMMHOKHCIIOTHI: HOMEHKJIAaTypa 1
uzomepusi, (pu3nueckKue CBOICTBA.
OTtaenbHbIE IPEICTABUTEH O
AMUHOKHCIIOT

20.04.2024

90

XUMHYECKHE CBOMICTBA aMUHOKHUCIIOT, MX
OMOJIOrNYECKOE 3HAUYECHIUE AMUHOKHUCIIOT.
CuHTE3 ¥ TUAPOJIN3 ENTUAO0B

22.04.2024

91

benku kak npupoIHbIe OIUMEPSI;
CTPYKTYpbI O€JIKOB

23.04.2024




92

XUMHUYECKHUE CBOMCTBA OEIKOB

27.04.2024

93

A30TCOJIepIKaIINe TeTePOLIMKINUSCKIEC
coenuHeHus. HyKJIenHOBBIC KHCIIOTHI:
COCTaB, CTPOCHHUE U OUOJIOTHYECKAs POJIb

29.04.2024

94

[Ipaxktueckas padorta Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33134 110 TeMe
"A3oTcoaeprKaliie OpraHn4ecKue
coeMHeHus"

30.04.2024

95

[Tpaktrueckas padota Ne 5. Permenue
SKCIICPUMCHTAJIBHBIX 3a/a4 IO TCME
"Pacrio3HaBaHuE€ OPraHMYECKUX
coeTuHeHUun"

04.05.2024

96

KonTponbHas pabota mo Teme
"A30TCcoaepKaIIue OpraHnueCKe
coenuHeHusa"

06.05.2024

97

OCHOBHbBIC TTOHATHS XUMUH
BBICOKOMOJICKYJIIPHBIX COCIMHEHUN U
MCTOABI UX CUHTE3a —IIOJIMMEPHU3alna U
MNOJIMKOHACHCAIUA

07.05.2024

98

[TractMacchl. YTuim3anus u nepepadoTka
IJIACTHUKA

13.05.2024

99

DJIaCTOMEPBI: HaTYpaJbHbIN
CHUHTETHYECKHE KayuyKu. Pe3nuna

14.05.2024

100

BonokHa: HaTypajabHbIE, HCKYCCTBEHHBIE,
cunrernyeckue. [lonumepsl cenuaabHOTO
Ha3HAYCHUS

18.05.2024

101

[IpakTuueckas padorta Ne 6. Pemenue




AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacno3HaBaHue mjiacTMacc 1 BOJIOKOH"

20.05.2024

O0o001menne U cucTeMaTH3aLUs
102 M3Y4YEHHOT0 MaTepuaa 1o TeMe

"BbicCOKOMONEKYIISIpHBIE COeTUHEHUS"

21.05.2024

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
w/n Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;I;OB3T6JILHI>I€
padoTbI padoTbI pecypesI
1 Atom. CocTaB aTOMHBIX Si7Iep. XUMUYECKHMA 1
anemMeHT. M30Tomsl
5 CTpoeHue 37eKTPOHHBIX 000JI0YEK aTOMOB, 1
KBaHTOBBIE UMCIIa
3 Knaccudukanuss XauMru4ecKux 3J€MEHTOB (S-, 1
p-, d-, f-a;1eMeHTBI)
4 Pacripenienenue 37€KTpOHOB 110 ATOMHBIM 1
opOuTaIAM
DNeKTpOHHBIE KOH(UTYpAIIH aTOMOB
) AJIIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1
COCTOSIHUU
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DIEeKTPOOTPULIATETbHOCTh
Ilepnonnueckuii 3akoH u [lepuonnueckas
7 cucTeMa XMMUYecKHuX 1eMeHToB J1. U. 1
Menneneesa, CBsI3b C COBPEMEHHOM TEOpUEH
CTPOEHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
3 XUMHUYECKHUX AJIEMEHTOB M 00pazyeMbIX UMH 1
MPOCTHIX U CIIOKHBIX BEIIECTB IO IPYIIaM U
nepuogam
9 CucreMatuzanys U 0000IeHHUE 3HAHUI 110 1




TEMC

10

Buasr xumudeckor cBI3u. MeXaHU3MBI
00pa3oBaHUsl KOBAJICHTHOU CBSI3H.
Bonopoanas cBsa3b. MexmoneKynsipHbie
B3aHMMOJICHCTBHS

11

BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPHUUECKUM CTPOECHUEM

12

HpeZ[CTaBJ'ICHI/IH O KOMIIJICKCHBIX
COCAMHCHUAX: COCTAB U HOMCHKJIATypa

13

14

BemmecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOECHUS. THIIBI
KPUCTAININYECKUX PELIETOK U CBOMCTBA
BEIIECTB

[ToHsiTHE O TUCTIEPCHBIX CHCTEMAX.
IIpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

VicTuHHBIE pacTBOPHI: HACHIIIICHHBIE U
HEHACBILIECHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatet

16

CriocoObI BEIpaXEHUSI KOHIIEHTPAITUH
pacTBOpOB

17

Pemmenue 3a1a4 ¢ UCMOIb30BaHUEM MTOHATUN
"MaccoBas 107151 paCTBOPEHHOIO BelecTna',
"MoJIsIpHast KOHIIEHTparus "

18

Knaccudukanus m HoMeHKIaTypa
HEOPraHUYEeCKUX BELIECTB

19

CucreMatuzanys U 0000IeHNE 3HAHUI 110
TEME




20

KontponbHas pabota mo temam "CtpoeHue
atoma. [leproanueckuii 3aKOH U
[lepuoamueckas cucTeMa XUMUIECKUX
anemeHnToB /. 1. Menneneesa", "CtpoeHue
BemecTBa. MHOrooOpasue BeriecTs"

21

Knaccudukamnus XuMruaecKux peakiiiii B
HEOPraHU4YECKOW U OPraHU4YECKON XUMHH.
3aKOH COXpaHEHMs MACChl BEIIECTB; 3aKOH
COXpaHEHMsI U IIPEBPALLECHMS] SHEPTUU IpU
XUMUYECKUX PEAKIUAX

22

TemnoBsie 3 PEKTH XUMHUYECKUX PEAKITHI.
TepMOXUMHUYECKUE YPaBHEHUS

23

Brruncienus no YPaBHCHUSAM XUMHUYCCKUX
peaKuHﬁ U TCPMOXUMUYICCKUM YPABHCHUAM

24

CKopocTh XUMHYECKOH peakiinu, eé
3aBHCHMOCTH OT PA3JIMYHBIX (PaKTOPOB.
Karanu3 u karaimn3atopsl

25

I'omorennsie u FETCPOrcHHBIC pCAKINN

26

[Tpaktrueckas padorta Ne 1 mo teme
"BnustHue pa3nudHbIX PaKTOPOB HA
CKOPOCTb XUMUYECKOM peakuun"

27

OO6patuMble U HeOOpaTHUMbIE PEAKIIHH.
XUMHYEeCKOe paBHOBECHE

28

[IpakTrueckas padora Ne 2 o Teme
"BnustHue pa3nuYHBIX (PaKTOPOB HA
I0JIO’)KEHNE XMMHYECKOTO paBHOBecHs"

29

OnekTponutudeckas qucconuanus. CHUIbHbIE
U ciabbie AMeKTPoauThl. CTeneHb




IUCCOLAAIINT

Honnoe npoussenenue Boasl. Cpena BOAHBIX

30 pactBOopoB. Bomopoansiii mokaszatens (pH)
pacTBopa

31 I'unponus coneit. Peakiuu, mpoTekaromiue B
pacTBOpax AMEKTPOIUTOB
[Tpaktudeckas padora Ne 3 o Teme

32 "XUMUYECKUE peaKIi B pacTBOpax
AIIEKTPOJINTOB"
OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE

33 peaknuu. BaxkHeWrie OKUCIUTETN 1
BOCCTaHOBUTEIH

34 MeTo/ 371eKTPOHHOTO (3JI€KTOHHO-MOHHOTO)
Oananca

35 DNEeKTpOIN3 PacTBOPOB U PACILUIaBOB
BEIIIECTB

36 Pemenue 3a1ay pa3nuyHbIX TUIIOB

37 Pemenue 3amay pa3auvHBIX THIIOB

38 Cucrematu3zanus 1 06001IeHNE 3HAHUM 110
teme "Xumuueckue peakuuu'

39 KonTtponbHas paboTa nmo Teme "XumMuieckue
peakuun"
[Tonoxenune Hemerauios B [lepuoandeckoit

40 CHUCTEME XUMUYECKHUX dieMeHTOB J]. U.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. Du3nueckue CBONCTBA HEMETAJIOB

41 ANOTpONUs HEMETAIIOB (Ha IpUMepe

KHCII0poJ1a, cephl, hocdopa u yrieposa)




Bopopon: nonyuenue, pusudeckue u

42 XHMHUYECKHE CBOMCTBA. [ MapH bl
["anoreHsl: HAXOXKJEHUE B IPUPOJE, CIIOCOOBI

43 NOJIy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa
l"anorenoBonopoasl. Baxxnenmue

44 KHCJIOPOJICOACPIKAIINE COSTUHECHUS
raJIor€HOB
JlabopaTopHble U TPOMBIIIIIEHHBIE CTIOCOObI

45 MoJTy4eHus rasioreHoB. [I[puMenenue
TraJIOreHOB ¥ UX COSTMHEHUH
[Tpaktuueckas pabora Ne 4. Pemenue

46 HKCIIEPUMEHTATBHBIX 33734 M0 TEME
"T"anorensr"
Kucnopon: mabopatopusie u

47 MPOMBINIICHHBIE CTIOCOOBI TIOTYICHHSI,
¢du3nueckue U Xumuueckue cBoiicrsa. O30H.
[TpumMeHeHne KUCIopoaa U 030Ha

48 OKcuabl ¥ IEPOKCHUIBI

49 Pemenue 3a1au pa3audHbIX TUIIOB
Cepa: HaxXoX/A€HUE B IPUPOJIE, CIIOCOObI

50 MoTy4eHus1, GU3MIECKUE U XUMHUYECKHE
CBOICTBA

51 CepoBoaopon, cyab(uast

59 Kucnoponcoznepxaiiue COeJUHEHUS CEPBL.
OcoOEHHOCTH CBOMCTB CEPHON KHCIIOTHI

53 [Tpaktrueckas padota Ne 5. Permenue

SKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme "Cepa u




eé coequueHus"

A30T: HaX0XXJCHHE B IIPUPOJIE, CIIOCOOBI

o4 MOJTy4eHUs1, PU3UUECKUE U XUMUYECKHUE
CBOICTBa. AMMUAK, HUTPUIBI

55 Kucnoponconepxaiiue coeJuHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCIIOTHI

56 [TpumeHeHne a30Ta M €ro COeAMHEHUH.
A30THBIE y10OpeHHS
dochop: HaXOkKACHHUE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHUs!, PU3MUCCKUE U XUMHUYECKHE
cBoiictBa. ®ocdunbl u pochun

58 Oxcunst pocdopa, hocopcoaepxkarnime
KuCJIOThL. Conu hochOpHON KUCIOTHI

59 [Tpumenenue dhocdopa u ero coenMHEHUIA.
dochopHbIe yIOOpeHHS
[Tpaktuueckas padora Ne 6. Perenue

60 AKCIEPUMEHTANIBHBIX 3a7a4 110 TeMe "A30T U
dbochop u ux coenuHeHU"
Yraepoa: HaXoXKACHUE B IPUPO/IE,

61 aJJIOTPONHbIE MOU(DUKALUH; PU3HUECKUE U
XUMHUYECKHUE CBOICTBA, IPUMEHECHHE

62 Oxcupn yriepoaa(ll), oxkcun yraepoga(lV),
yroJibHast KUCJIOTa U €€ COJu

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuuii: Haxox1eHue B IpUpoJe, CocoObI

64 MoJTy4eHus!, GU3MUECCKUE U XUMHUYECKHE
CBOICTBA

65 Oxcun kpemuusi(1V), kpeMHUEBast KUCIOTA,




CHUJINKATbI

IIpumeHeHne KpeMHHUsSI U €T0 COCITMHEHHM.

06 CrekI1o, ero noyxy4eHue, BUAbl CTEKIIa

67 Pemenwne 3a1au pa3nuyHbIX TUIIOB

68 CucreMatuzanys U 0000IeHHNE 3HAHUI 110
teme "Hemerambr"

69 KonTponbhas pabora o teme "Hemeramibr"

70 AHanus pe3yinbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHS OIMIMOOK
ITosoxenune mMeramios B [lepuoguyeckoin

71 CHUCTEME XMMUYECKHUX AJIIEMEHTOB.
Oco0eHHOCTH CTPOEHUS NIEKTPOHHBIX
000JI04eK aTOMOB METAJIOB

79 OO6mue ¢puznuecKue CBONCTBA METAIIOB.
[IpuMeHeHrEe METAIIIOB B OBITY M TEXHHUKE

73 Crnassl MeTaiioB. Kopposus MetanioB

74 Pemenue 3a1ay pa3auvHBIX THIIOB
DNEeKTPOXUMHUUECKHUH psij] HANIPSKEHUH

75 MeTaiuioB. O0IIMe CIocoObI MOTYIeHUs
METaJIOB
OO6m1as xapakTepucTuka MetamioB 1A-
rpynnsl [leproandeckoit cuctemsl

76 XMMHUYECKHUX 3JIeMeHTOB. HaTpuii n kanuii:
noJrydeHue, PU3nIecKue i XUMHUICCKIE
CBOIICTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U
UX COEIUHEHUMN

77 O6mras xapakrepuctuka metamion lIA-

rpynnsl [leproandeckoit cuctemsl




XAMHYECKHUX 3JIEMEHTOB. Marauii u

KaJIBIIWIA: TTOTy4eHne, GU3nIecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

JKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUs

79

AnroMuHUN: ony4YeHue, Gu3nueckue u
XUMUYECKHAE CBOMCTBA, IPUMEHEHHE

80

AmdorepHbIe CBOMCTBA OKCHIA U
TUIPOKCU/IA AJTFOMUHUS,
I'MJIPOKCOKOMIUIEKCHI ATTFOMUHHUSA, UX
IIPUMEHEHNE

81

Pemienue 3aa4 pa3In4HbIX TUIIOB

82

[TpakTrueckas padota Ne 7. Permenue
HKCIIEPUMEHTAJIBHBIX 33]a4 10 TEME
"Mertasuisl TJIaBHBIX OArpymm"

83

OO6m1as xapakTepUCTUKa METAJIOB
no6ounbIX noarpynn (b-rpymm)
[lepnonyueckon cuCcTeMbl XUMHUYECKUX
AIIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOMCTBA Xpoma
Y €r0 COEIMHEHHI, NX PUMEHEHHE

85

Baxxneliime coenMHeHNs MapraHiia.
[lepmanraHaT Kajaus, €ro OKUCIUTEIHHBIC
CBOIiCTBa

86

dusnyeckre U XUMHUUECKUE CBOMCTBA JKejle3a
u ero coeauneHun. llonyuenue u
MIPUMEHEHHUE CIIABOB Keje3a

87

dusnyeckre U XUMHUYECKHE CBOUCTBA MEIU U




e€ COeIMHECHMI, UX TPUMEHEHNE

dusnyeckre U XMMHUYECKHE CBOUCTBA [IMHKA

88 U €T0 COCTUHEHUH, UX IPIMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[TpaxkTrueckas paborta Ne 8. Pemenue

89 AKCIIEPUMEHTAIBHBIX 33134 10 TeMe
"MeTauisl TOOOYHBIX TTOATpyI"”

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB

91 O060011eHe U CUCTeMAaTU3alHs U3YYEHHOTO
Marepuana no reme "Metamibr"

92 KonTponbnas pabora o teme "MeTtamist"”

93 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHl,
KOPPEKIHS OIMIHOOK
Posb xumMuu B 00ecrieyeHu yCTOHYHBOTO

94 pa3Butus yenosedectsa. [lonsarue o
Hay4YHBIX METOJAaX UCCIIEI0BAaHUS BELIECTB
HayuHble npUHIMITBI OpraHU3auu

95 XUMHUYECKOT0 MPOU3BO/ICTBA.
[IpomblinuieHHbIE CIOCOOBI MOTYYEHUS
Ba)XKHEUIINX BEIIESCTB

9% XHUMHYECKOE 3arpsI3HEHNE OKPYKaoIen
Cpelbl U €ro NOCIeICTBUS

97 XWUMHS U 310pOBbE YEIOBEKA.
JlekapcTBeHHBIE CpeACTBA

98 Xumust numy. Poiab xumMun B obecrieyeHun
MUIIEeBON 0€30MacHOCTH

99 KocmeTrnueckue u nappromepHbie cpecTsa.

briToBas xumusa




Xumus B CTPOUTENLCTBE. BaxkHelime

100 CTPOHTENBHBIE U KOHCTPYKITMOHHBIE 1
MaTepUaIbl
101 XWUMHS B CEITBCKOM XO35HCTBE. 1
OpraHuueckue 1 MUHEepaJIbHbIe y00peHHs
102 CucreMaruzanys 1 0000IIeHNE 3HAHUI 110 1
TeMe
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







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

* Xumus, 11 xmacce/ T'abpuensa O.C., OctpoymoB WN.T'., Cnagkos C.A., JIEBkUH

A .H., Aximonepnoe obmectBo «M3narenscTBo «IIpocBemnienue»

METOJUYECKHUE MATEPHUAJIBI /UIA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






