MUWHUCTEPCTBO NPOCBEIEHUSI POCCUVICKOM ®EJEPALIUN

MuHucTepcTBO 0011er0 ¥ NPogeCCHOHAIBLHOT0 00pa3oBanus PocToBckoii 00J1acTH

Kamapckmuii otaen odopazoBanus Anmunncrpanuu Kamapcekoro paiiona MBOY

IHepBomaiickas COILI

Knaguesa ManuHa

BnagumuposHa

C=RU, OU=gupekTop,

O=MBOY TllepBomainckas «YTBepKIAIO»

COLL, CN=Knaguepa Jupexkrop MBOY Ilepsomaiickoii COILI

ManuHa BnagnmuposHa, Ipnkas ot «28» aBrye; @m_g
~ E=pervsosh@mail.ru S llid 4K Tt Bad\B.

s1 NOATBEPXAato 3TOT
OOKYMEHT CBOEWN
yOoocToBepsoLen
noAanucbo
2025-10-02 12:23:29

PABOYASI TPOT'PAMMA
(ID 2656038)

yueOHoro npeamera « XuMus. Yrjay0JeHHbI YPOBEHb)

st ooydaromuxcs 10 —11 kmaccos

c. [lepBomaiickoe 2025



HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma 1o XuMUHM Ha YpOBHE cpenHero odmiero oopazoBaHus pazpaboraHa
Ha ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuU B
Poccuiickoit ®eneparnuu», TpeOOBaHUNM K pe3yiabTaTaM OCBOCHHS (eaepabHOM
oOpasoBarenbHON  mporpamMmbel  cpeanero  obmero  oOpazoBanus(POIl  COO),
npeacTaBiieHHbIX B DeepalibHOM TOCyJapcTBEHHOM oOpaszoBaTeinbHoM ctanaapte COO,
¢ yue¢tom KoHuenuuu npenogaBanus yaeOHOTo nmpeameTa « XUMus» B 00pa30BaTeIbHbBIX
opranuzanusx Poccuiickoii ®enepanuu, peanu3yroNIMX OCHOBHBIE 00pa30BaTElIbHbBIC
MPOTrPaMMBbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTernu pa3BUTUSI BOCIUTaHUs B Poccuiickoit
Oepneparuu Ha nepuoa 10 2025 rogay» (Pacnopsikenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHST HAa YpOBHE YIIyOJEHHOrO W3Y4YEHHsS 3aHMMAET BAXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBanus ydammxcs 10—-11 kmaccoB. M3ydyenue mpeamera,
peanuzyeMoe B yCIOBUSX TU((HEepeHIUPOBAHHOTO, NPOPMIBHOTO O00yUYEHUs], PU3BAHO
oOecnieunTh 00111€00pa30BaTEIbHYI0 U OOLIEKYJIbTYpPHYIO MOJITOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOAUMYIO JIJIsl aJlalTalliid WX K OBICTPO MEHSIIOLIMMCS YCJIOBUSIM >KU3HU B
COIIMYME, a TakXe JJIs MPOJOJDKEHUS OOydeHHUs B OpraHU3alusX Mpo(ecCHOHaTbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISETCA OAHOU U3 MPUOPUTETHBIX TUCHIUILIIUH.

B nporpamMme mo XumuM Ha3zHauyeHUE NpeaMeTa «XUMHUS» TOJIy4aeT MOAPOOHYIO
MHTEPHPETALNIO B COOTBETCTBUU C OCHOBoMnoararommmu nonoxenusmu GPI'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH LENEH, COAEpKaHMsl, pe3yJbTaTOB 00yUeHUs: U TpeOOBaHUU K
YPOBHIO TMOJTOTOBKH BBITYCKHUKOB. CBUIETENBCTBOM TOMY SIBJIIOTCSI CIIEIYIOLINE
BBITIOJTHSIEMbIE TPOTPAMMOM MO XUMUM (PYHKIIUH:

e HH(POPMAIIMOHHO-METOUYECKAs, pean3alus KOTOpoil obecreurnBaeT
MOJIyYeHHE TPEACTABICHUSI O IIENsIX, COACp)KaHWU, OOIIEH CTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTUS 00YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouIIs;

e OpraHU3alUOHHO-TUIAHUPYIOIIAs, KOTOpas peayCMaTpUBAET
ONpeNIeJICHHE: TPUHIHUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTU
U3Y4YeHUs Y4eOHOro MaTepuasia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €r0
XapaKTEPUCTHK; TOAXO0JI0B K (DOPMUPOBAHUIO CONEPIKATEIILHON OCHOBBI
KOHTPOJII U OUEHKM O0Opa3oBaTENbHBIX JIOCTHKEHUN OOydarouuxcs B
paMKax HTOrOBOWM arrectaliud B (OpME E€AMHOTO0 TOCYAAPCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma st yriryGaeHHOTO N3YUYEHUST XUMUU:



e YCTAaHaBIMBAET WHBAPHAHTHOE MPEIMETHOE COJAEpIKaHME, 00s3aTeNbHOE
JUISL W3Y4YeHUsT B paMKaX OTIENbHBIX mpoduieil, mnpeaycMaTpuBaet
pacrmpesielieHie W CTPYKTYPUPOBAaHHME €ro Mo KJaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaCT MPHUMEPHOE pacmlpejieiieHue y4yeOHOTO BpPEMEHHU, PEKOMEHIYEeMOTO
JUTSL U3yYEHHUSI OTACIbHBIX TEM;

e TpenjaraeT MPUMEPHYIO TIOCIEAOBATEIbHOCTh M3YYEHHUS Yy4eOHOTO
MaTepuajga ¢ y4€TOM JIOTUKH MOCTPOCHHS Kypca, BHYTPHUIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e AT METOJIMYECKYIO MHTEPIPETALMIO 1IeJIed U 3a/lay U3YYeHUs IpeIMeTa
Ha yTriyOJICHHOM YPOBHE C YUYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUs, COAEPKATEIBHON XapaKTEepPUCTUKHU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTesIbHON
MPOTPaAMMBI CpeaHero o011ero 00pa3oBaHuUs (JINYHOCTHBIX,
MeETaIpeMETHBIX, MPEIAMETHBIX), a TaKXKe C YYETOM OCHOBHBIX BHUJOB
yu4eOHO-TI0O3HABATENbHBIX  JCHCTBUIM  00ydYaromierocs IO OCBOEHMIO
COZIEpKaHus IpeIMeTa.

[Io Bcem Ha3BaHHBIM TMO3MIMSAM B TPOrpaMMe IO XHUMHH IPEAYyCMOTPEHA
IIPEEMCTBEHHOCTh ¢ OOyUYE€HHEM XMMHUHU Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus. 3a
npenesiaMd yCTaHOBJIIGHHOM NPOrpaMMON IO XUMHM 00s3aTelbHON (MHBapUaHTHOM)
COCTaBIISIOLLIEH COJepKaHUsI Y4EOHOro mpeamera

«XuUMHUs» OCTACTCs BO3MOXKHOCTHb BbIOOpA €ro BapUaTMBHOM COCTAaBIISAIONIEH, KOTOpas
JOJDKHA OMPENENATbCS B COOTBETCTBUU C HAIPaBJICHWEM KOHKPETHOTO MPOduis
00yueHus.

B cootrBercTtBUM ¢ KoHuentyainbHbIMH MoJoxkeHUusIsMH PI'OC COO o Ha3HauYeHUH
npeaMeToB 0a30BOTO U YIUIYOJCHHOTO YpPOBHEM B cucreme auddepeHInpoOBaHHOTO
00yueHHUsI Ha YPOBHE CpeJHEro oluiero oopa3oBaHusi XMMHUS HA YPOBHE YIiyOJEHHOTO
W3YyYCHUs HampaBlieH Ha peajn3aliio MPEeEeMCTBEHHOCTH C MOCIEAYIOIUM 3TaroM
MOJIYYCHHUS] XUMUYECKOT0 00pa30BaHMs B paMKaxX M3Y4YEHHS CHEIHAIbHBIX €CTECTBEHHO-
HAyYHBIX M XUMUYECKUX JUCHUIUIMH B By3aX W OpraHU3alMsIX CPEIHETO
npodeccuoOHaIbHOTO Oo0pa3oBaHus. B 93ToW CBs3M wu3ydeHUE TMpeaMeTra «XUMUS»
OpUEHTHUPOBAHO MPEHMYIIECTBEHHO HA PACIIUPEHHUE M YIIyOJCHHE TEOPETHUYECKOW H
MPAKTUYECKONH TIOATOTOBKM OOYYArONINXCS, BBIOPABIIMX OMPENEICHHBIN Mpoduih
oOydeHusi, B TOM YHCII€ C MEPCIEKTHBOW MOCIEAYIOIIET0 MOJYYEeHUs XUMHUYECKOTO
oOpa3oBanusi B opranmsanusx mnpodeccruonansHoro obOpaszoBanus. Hapsay ¢ stum, B
ceere TpedoBanuit ®I'OC COO k miaHUpyeMbIM pe3yJibTaTaM OCBOCHHUS (eepaibHON
00pa3oBaTeNbHON MPOTPaMMbl CPEIHET0 00IIero oOpa3oBaHUS H3y4YeHHUE  MpeaMeTa
«XuMHS» OPUEHTUPOBAHO TaKXKE€ Ha pEIICHHE 3aaad



BOCIUTAHUA M COLMAJIBHOIO pa3BUTHS OOydyarolmuxcs, Ha (POPMUPOBAHUE Y HHUX
OOLIEHHTEIUIEKTYaIbHBIX YMEHUH, YMEHUN palMoHanu3aluu Yy4eOHOro Tpyaa H
00OOLICHHBIX  CIIOCOOOB  JIEATEIBHOCTH,  HMMEIOIIMX  MEKIUCIUILIMHAPHBIN,
HaANPEAMETHBII XapakTep.

CocTaBigOmUMU NpeAMeTa «XHUMHUS» Ha YpOBHE YIIyOJCHHOIO M3Yy4YEHUS SBIISIOTCS
yriayOneHHble Kypebl — «Opranuueckas xumus» U «OO01as 1 HeoOpraHudeckasi XUMHUSD).
[Tpu ompeneneHny MOAXOJ0B K OTOOPY M CTPYKTYPHOU OpraHHU3aIlUN COACPHKAHUS dTUX
KypCOB B NpPOrpaMMe MO XUMHUHU 3a OCHOBY mpuHATHI nojoxeHus PI'OC COO o
pasnuuuax 0a30BOro M yriyOJCHHOTO YpOBHEHN U3yUEHUs IpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranudeckas xumus» U «OOmias U HeopraHuyeckas
XUMUS» COCTABIISIET COBOKYITHOCTh NPEIMETHBIX 3HAHUW WM YMEHUH, OTHOCALIUXCS K
0a30BOMY YPOBHIO M3yUEHHs MpeIMeTa. JTa CUCTEMa 3HAHHUN MOJydaeT ONpPEAEIICHHOE
TEOPETUYECKOE JIONOJHEHUE, TO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OOJIBIINN
00BEM (akToNOruyecKoro marepuasna. Tak, Ha YINIyOJCHHOM YPOBHE HW3Y4YCHMS
npeaMera o0OecredeHa BO3MOYKHOCTh 3HAYUTENILHOTO YBEJIWYEHHs 00bEMa 3HaHUH O
XUMHUYECKUX DJIEMEHTaX M CBOMCTBAX HMX COEJIMHEHHM HAa OCHOBE pAacCIIUpPEHUs |
yrayOneHuss MpeACTaBICHUHM O CTPOCHMHM BEUIECTBA, XUMHUYECKOM CBS3M U
3aKOHOMEPHOCTSAX IPOTEKAaHUs pPEakUWid, paccMaTpUBAEMbIX C TOYKH 3pEHUs
XUMHUYECKOM KHHETUKM W TEpMOAMHAMHUKH. V3yueHne mepuoanYecKoro 3akOHa U
[Tepuoanueckoit CUCTEMBl XHMHUYECKHUX JJIEMEHTOB Oa3upyeTcs Ha COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX TMPEACTABICHUSIX O CTPOCHHHM aroMa. XHUMHUYECKass CBA3b
OOBACHSIETCSI C TOYKM 3pPEHUs HHEPreTMYECKUX H3MEHEHMM Mpu e¢ 00pa3oBaHUU U
paspylLIeHUH, a TaKXXe C TOYKU 3PEHUsS MEXaHU3MOB e¢ oOpazoBaHus. V3yueHue TUIIOB
peakuuit JomnosHAeTcs (OpMHUPOBAHUEM TPEACTABICHUNH 00 3IEKTPOXUMHUECKHUX
Ipoleccax M SJIEKTPOJIM3E PACIUIaBOB M PAacTBOPOB BewIecTB. B Kypce opranmyeckoit
XUMUU TIPU PACCMOTPEHUH PEAKIMOHHOM CIOCOOHOCTH COEIMHEHUN yHensercs ocoboe
BHUMAaHHE BOIpOcaM 00 3JEKTPOHHBIX 3P¢eKTax, O B3aUMHOM BIMSIHUU ATOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIHil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COAEP’KaHWE KYpCOB XMMHH YIIIYOJICHHOTO YPOBHS
U3YYEHHUs 7Sl KJIACCOB OMpPEAeNIEHHOro npoduis (IJIaBHbIM 00pa3oM Ha UX CTPYKTYpYy U
XapaKkTep JOMOJHEHHM K OOINell cucTeMe MpeAMETHBIX 3HAHWN) OKa3bIBAIOT BIWSHUE
CMEXHbIE TIpeAMEThl. Tak, HalpuMep, B COAEPKAHMM MpPEeIMeTa JJis KJIaCCOB XUMMKO-
dbuznyeckoro npoduist 60JbIIOe 3HAUCHUE OYIyT UMETh DJIEMEHTHI Y4eOHOT0 MaTepuaia
no oOmeit xumun. [Ipu n3ydennn npeamMera B JaHHOM Cilydae akLEHT OyAeT caeiiaH Ha
OOLTHOCTh METOJIOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOpPUHA B XUMHUU U B (PU3HUKE:
aTOMHO- MOJIEKyJIspHasi Teopusi (MOJEKyJsgpHas Teopus B (PU3MKE), 3aKOHBI
COXpaHEeHUs



MacChbl M SHEPIUH, 3aKOHbI TEPMOJUHAMUKH, JICKTPOJIU3a, MPEACTABICHUS O CTPOCHUU
BEILIECTB U APYroe€.
B TO0 ke BpeMs B coAepKaHUM TpeAMETa ISl KJIACCOB XMMHUKO- OHOJOTHYECKOTO
npoduis GonbIuil yACHbHBIA BeCc OyAeT MMETh opraHWYecKas Xumus. B aTom ciaydae
MPEIOCTABIISECTCA BO3MOKHOCTD JJIs 00Jee 00CTOSTEIHLHOTO PACCMOTPEHUSI XUMUYECKON
OpraHu3alMi KJIETKU KaK OHOJOTMYECKOM CHUCTEMbI, B COCTaB KOTOpPOH BXOMST, K
npuMepy, TaKue CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIMIUJIbI, OEJIKHU, YTIEBOJbI,
HYKJICUHOBBIE KHUCIOTHI M japyrue. [lpu >TOM 3HaHMS O COCTaBE M CBOWCTBax
IPEICTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIYy>)KAT OCHOBOW ISt
U3Y4YEHUS CYIIHOCTH MpOoIeccoB (POTOCUHTE3A, IbIXaHMUS], TUILEBAPEHUS.
B miane ¢opmMupoBaHusi OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METOJIOB TO3HAHUSI U OIbITA MPAKTUYECKOIO NMPUMEHEHUS HAyYHbIX 3HAHUW H3yUCHHE
npeaMera «XuMus» Ha yriayOJICHHOM YPOBHE OCHOBAaHO HAa MEXKIIPEIMETHBIX CBA3SX C
y4eOHBIMH TIPEAMETAaMHU, BXOSIIMMHU B COCTaB MpEeAMETHhIX obnacteil «EcTecTBeHHO-
Hay4HbIE IPEIMEThI», «MaTemaTuka u nHpopmaTuka» u «Pycckuit si3pIK U TUTEPATYPAX.
[Ipu m3yyeHun ydyeOHOro mpenMera « XUMHs» Ha yriayOJCHHOM ypOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero oOiiero oopa3zoBaHus (Ha 0a30BOM ypOBHE), 3ajadeit
MEPBOCTENICHHON 3HAYMMOCTH sIBJsieTcsl (OPMUpPOBAHME OCHOB HAyKH XHUMHHM Kak
00JIaCTH COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NPAKTUYECKON JEATETbHOCTH 4YeJIOBEKa H
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. PerieHue 3Toil 3ajiadyu Ha yriyOiaeHHOM
YPOBHE U3YUYEHHUS MPEIMETa NPEANOIaracT pealn3alio TaKUX [eNeil, Kak:
e (opMupoOBaHUE TMPEACTABICHUNA: O MaTepUaIbHOM EIWHCTBE MHUPA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUN TTPUPOJIbI, O MECTE XUMUHU B
CUCTEME €CTECTBEHHBIX HAayK W €¢ BeAylled poiau B OOECleYeHUU
YCTOMYMBOTO  Pa3BUTHUS  YEJIIOBEUECTBA: B  PEIIEHUU  MpodiieM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBOM 0€30MacCHOCTH, B Pa3BUTUU
MEJIUIIMHBI, CO3JaHUN HOBBIX MaTE€PUATIOB, HOBBIX HCTOYHUKOB YHEPIUH, B
o0ecreYeHUn PaIMOHATBHOTO MPUPOJOTOJIb30BaHUS, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEeH KyJIbTYphl YEJIOBEKa, a TaKXKEe IKOJIOTHUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpEJIE;
e OCBOCHHME CHCTEMbl 3HAHHWM, JIEKAINMX B OCHOBE XUMHYECKOU
COCTaBJISIOIICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa: (PyHIaMEHTaTbHbIX
MOHATUH, 3aKOHOB M TEOPUM XHMHUH, COBPEMEHHBIX IMPEICTABICHUN O
CTPOCHUM BEIIECTBA HAa pPa3HbIX YpPOBHSAX — AaTOMHOM, HWOHHO-
MOJIEKYJISIDHOM,  HAJMOJIEKYJSPHOM, O  TE€PMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHUS XUMHUYECKUX PEeakiui, o



XMMHYECKOM pPaBHOBECHH, PAacCTBOpax M JUCIEPCHBIX CHCTEMaxX, 00 OOMIMX HayYHBIX
IIPUHLHANIAX XUMHYECKOTO IIPOU3BOJICTBA;

dbopmupoBaHue y oOyyJarommxcst OCO3HAHHOTO ITOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYCCKUX 3HAHUN 11 OOBSICHCHUS
KJIFOYEBBIX MJEH M IPoOJeM COBPEMEHHOM XMMHH, sl OOBICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOY;
IPaMOTHOTO pelieHus mpobJieM, CBSI3aHHBIX ¢ XMMHUEH, MPOTrHO3UPOBAHMUS,
aHaJIM3a U OIEHKH C MO3MIINHM SKOJIOTMYSCKONM 0€30IaCHOCTH IOCIIEICTBUI
OBITOBOM M MPOU3BOJACTBEHHON JEATEIIBHOCTU YEJIOBEKA, CBSI3aHHOM C
XUMHUYECKUM  TPOU3BOJCTBOM, HCIIOJIb30BaHUEM U  MepepaboTKOM
BEIIIECTB;

yIIyOJIeHue  MPEJCTAaBICHUNM O  HAay4dHbIX  METOJaX  MO3HAHUS,
HEOOXOJMMBIX [IJII TPUOOPETEHUS] YMEHHUN OPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBACHEHHS XHMHYCCKHX SBJICHUM, HMCIOIMX MECTO B
MPUPOJIE, B MPAKTUYECKON IEATEIBHOCTH U TTOBCEAHEBHOM KHU3HHU.

B nnane peanuzaruu mepBOOYEPENHBIX BOCIUTATEIBHBIX U Pa3BUBAIOMIMX (PYHKIUN
IIEJIOCTHON CHCTEMBI CPEAHETO 001Iero o0pa3oBaHus IPH U3YUCHUH TIpeaMeTa « XUMUSD)
Ha YIUIYOJICHHOM YPOBHE OCOOYIO0 aKTyaJIbHOCTh MPUOOPETAIOT TaKWEe LIEJIM W 3a/lauu,

KakK:

BOCIIUTaHUE YOCKICHHOCTH B II0O3HABAEMOCTH SBJICHUM TIPHUPOIBI,
YBOKCHHS K TPOILECCY TBOpPYECTBA B OOJACTH TEOPETHUYECCKUX H
MPUKJIATHBIX HMCCIICIOBAHUNA B XUMHH, (DOPMUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAMM K OOYYEHHUIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO M  CaMOBOCIHMTAaHWUIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEeJIOBEYECKHUX [ICHHOCTEH;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYATbHBIX U TBOPUYECKHUX
criocoOHOCTEeM oOyuaromuxcsi, (QopMHUpOBaHUE Y HHUX CO3HATEILHOIO
OTHOIICHUS K CamMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOHN Mpo(deCcCHOHANTBHON U 00IIECTBEHHOMN JIeSITEIHBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpOBaHHEe YMEHUH W HABBIKOB PAa3yMHOTO IPHUPOJIONOIB30BaHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIbTYPhI, MPUOOPETEHNE OMBITa OOIIECTBEHHO-
MTOJIE3HOM KOJIOTUYECKOMN JAESITEITbHOCTH.

OO11ee ynciio 4acoB, MPEAYCMOTPEHHBIX I U3yUYEHUSI XUMUU Ha YriyOJIE€HHOM YPOBHE
cpeaHero obiero oopazoBanus, cocrabisieT 204 yacoB: B 10 kimacce — 102 yaca (3 gaca
B Henento), B 11 kimacce — 102 yaca (3 yaca B Hezelno).



COJEPKXAHUE OBYYEHMUS 10
KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKO XUMHUH.

[IpenmMeT W 3HaYe€HHWE OPraHUYECKON XWUMHUH, TPEACTABICHUE O MHOT000pa3UH
OPTaHUYECKUX COCTUHECHUN.

DJIEKTPOHHOE CTPOCHHE aToMa YIJIEpoJa: OCHOBHOE M BO30YXICHHOE COCTOSHUSL.
BasnieHTHBIE BO3MOXKHOCTM aroMa yriepoda. XUMHYECKas CBS3b B OPraHUYECKUX
coeMHEeHMsIX. Tumbl THOpUIM3ALMKM ATOMHBIX OpOuTane yriaepojga. MexaHuU3Mbl
00pa3oBaHMsl KOBAJIEHTHOM CBSI3M (OOMEHHBIM M JOHOPHO- aKIEeNnTOpHBIN). Twumsl
MEepPEKPhIBAHUSI aTOMHBIX opOuTtaiie, 6- u m-cBs3u. OauHapHasi, JABOMHAs W TpOWHAas
cBsa3b. CrocoObl pa3pbiBa CBsA3€M B MOJEKyJaX OpraHmdyeckux BemecTB. Ilonsarue o
CBOOOJTHOM pajivKaiie, Hykiaeoduie u anekTpodue.

Teopus cTpoeHMs oOpraHudeckux coeauHeHnii A.M. bByrtinepoBa W COBpEMEHHbIE
IPEACTABICHUS. O CTPYKTYpPE MOJEKYJ. 3HAUYE€HUE TEOPUM CTPOCHHSI OPTraHUYECKUX
coenMHEeHH. MoJeKkynsipHble M CTPYKTypHbIE (opmyibl. CTpyKTypHBIE (QOPMYIIbI
pa3IMYHBIX BUJIOB: Pa3BEpHYyTasi, COKpalllcHHasA, ckeneTHas. M3omepus. Buasl nzomepunu:
CTPYKTYypHasi, IPOCTPAHCTBEHHAsA. DJIEKTPOHHbBIE 3((EKTh B MOJEKYJaX OPraHUYECKUX
COCTMHEHUM (MHYKTUBHBIA U ME30MEPHBINA dDPEKTHI).

[IpeacraBnenne o0  KiaccUPUKaUMM  OpraHUYecKkux  BemecTtB. [loHstue o
bynkunoHansHOM rpymnme. ['omonorusi. ['omonormueckue psiabl. Cuctemarnueckas
HOMeHKkIaTypa opranndeckux coeauHeHuid (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJEJBHBIX MPEACTABUTENCH.

OcobGenHoctn U Kiaccu(ukamuss  OopraHMyeckux  peakuuil.  OKUCIAUTENBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKON XUMUHU.

OKCIEpUMEHTAIBHBIE METOABI U3YUYECHUS BEIIECTB U MX NMPEBPALIEHNN: O3HAKOMIICHHE C
oOpa3naMu OpraHM4ecKMX BELIECTB M MaTepuajaMd Ha HMX OCHOBE, OIIBITHI I10
NPEBPALICHUIO OPraHUYECKUX BEILECTB MpPH HarpeBaHuu (IUlaBiieHUE, OOyriIMBaHUE U
TOpPEHNUE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OPIrAaHUYECKUX BEILIECTB.
Yriaesoaopoabl.

Ankanbl. 'oMonorudeckuil psiji ajkaHoB, o01Iast opMyiia, HOMEHKJIATypa U U30MEPHS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI alKaHOB, SP>- THOPHIM3AIS
aTOMHBIX opOuTaneil yriuepoja, 6-cBsa3b. Ou3nueckrue CBOMCTBA aJKaHOB.



XHWMHUYECKUE CBOMCTBA AJIKAHOB: PEAKLIUN 3aMEILECHUs], U30MEpU3aLUH, JETUAPUPOBAHMS,
LIMKJIN3allii, TUPOJIN3a, KpEeKuHra, ropenus. [IpencraBieHne o MeXaHHU3ME pEaKUUd
paavKaIbHOTO 3aMELICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyyeHus U MPUMEHEHHE aTKaHOB.

[Muknoankanel. O61mas dhopmyrna, HOMEHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKUX CBOMCTB MaJIbIX (ITMKJIONPOMAH, MUKI00yTaH) U OOBIYHBIX (I[UKIJIONIEHTAaH,
LUKJIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOTYYEHUSI U TPUMEHEHUE [IUKIOAIKAHOB.
Ankensbl. ['oMonorunyeckuii psii aikeHOB, 00111ast (hopMyIia, HOMEHKIIATypa. DJIEKTPOHHOE
M IPOCTPAHCTBEHHOE CTPOCHHE MOJCKYN alKEHOB, Sp°- THOPHIM3AIMS ATOMHBIX
opOutaner yriepona, o- ¥ 7m-cBsi3u. CTpyKTypHas M TeoMmeTpuueckas (IUC-TpaHc-)
n3omepus. Du3nyeckue CBOWCTBA AJKEHOB. XHUMHUYECKHE CBOWMCTBA: pPEaKLHMHU
IIPUCOEANHEHNS, 3aMEIICHUS B (-TIOJIOKEHUE IIPU JBOWHOW CBS3HM, NOJMMEPU3ALMU U
okuciienus. IlpaBmiio MapkoBHukoBa. KaudecTBEHHbBIE pEaKkIMM Ha JIBOWHYIO CBS3b.
Crioco0b!I oJTyueHuUs: U MPUMEHEHUE AJIKEHOB.

Anxaguensl.  Knaccudukamuss — ankagueHOB — (CONPSDKCHHBIE,  M30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI U XHMHUYECKHUX CBOWCTB
CONPSDKCHHBIX JIHEHOB, 1,2- u 1,4-npucoeaunenue. llommMepuzanus CONPSKEHHBIX
nueHoB. CriocoObl MOJTYyYEHUs U IPUMEHEHUE aIKaJUEHOB.

Anxunbl. 'omonorndyeckuil psja aakuHOB, o0mas Gopmysa, HOMEHKIATypa U U30MEPUS.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJl aJKUHOB, Sp- THOpUAM3AIUS
aTOMHBIX opOuTaneit yriepoaa. Gusnveckue cBOWCTBA AIKUHOB. XMMUYECKHUE CBOWCTBA:
peakuuy NPUCOCIUHEHUS, OUMEPHU3AUUA U TPUMEpHU3AllUU, OKHUCIEeHMS. KucnorHsle
CBOWCTBA AJKWHOB, HMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b. KaueCTBEHHBIE peaklMM Ha
TpOMHYIO CBsI3b. CIIOCOOBI MOJIy4YE€HUS U IPUMEHEHHUE aJIKUHOB.

ApomMatuyeckue yrieBoJoponbl (apeHsl). ['oMojormueckuit psa apeHoB, oOmias
dbopmyrna, HOMEHKJIATypa W HM30MEpHUs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbl OeH3oJia. Pu3nvecKue CBOMCTBA apeHOB. XMMUUYECKUE CBOMCTBa OCH30J1a U
€ro TOMOJIOTOB: pEaKIUU 3aMeUIeHUs] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOIHOM
paaukale, peakiuy MPUCOEINHEHHsI, OKUCIIEHHE TOMOJIOTOB OeH3oa. [Ipeacrasienue 06
OpUEHTHUPYIOIIEM JIeWCTBUM 3aMecTUTeNed B OCH30JbHOM KOJBLE Ha MpUMeEpe
AIKWIBHBIX PAJAUKAJIOB, KapOOKCUIBHOM, THUIPOKCUIBHOW, aMUHO- W HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OCOOEHHOCTHM XWMHUYECKHX CBOMCTB crTupoja. llonmmmepuzanus
ctuposa. CriocoObl MOJTyuyeHUs: ¥ MPUMEHEHUE apOMAaTUYECKUX YTIIEBOIOPOIOB.
[Tpupoausiii ra3. [lomytHeie HedTsaHbIE Ta3bl. HedTh 1 e¢ nmpoucxoxaenne. KameHnHbrit
yroib ¥ MPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTku HedTH:



MEPETOHKA, KPEKWHT (TePMUYECKHM, KaTATUTHYECKHi), pUDOPMHUHT, MHPOIH3.
[TpomykThl nepepabOTKH HEPTH, KX TPUMEHEHUE B MPOMBIIIIJICHHOCTU U B OBITY.
['eHeTnyecKas CBA3b MEXKY Pa3IMUHBIMU KJIaCCaMU YTJIE€BOIOPOIOB.

DJIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX YIJIIEBONOPOAOB. Peaknuu 3amenieHus
rajJjioreHa Ha TuJIpOKCOrPYIILy, HUTPOTPYIITy, IUAHOTPYIIILY, aMUHOrpymmy. /lelicTBue Ha
rajoreHNpoOM3BOAHBIE BOJHOTO M CHUPTOBOTO pacTBOpa Mienouu. BzaumopeiicTBue
JUTaJOTCHAJIKAHOB ¢ MarHvueM W [UHKOM. [loHsTHE 0 MeTarIoOpraHuYecKuX
coenuHeHMsIX. Mcnonb3oBaHre raloreHnporu3BOIHbBIX YTIIEBOJOPOIOB B OBITY, TEXHUKE U
IIPU CUHTE3€ OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX NPEBpallCHUN: H3YUYCHHE
(GU3NYECKUX CBOWCTB YTJIIEBOJAOPOAOB (PacTBOPMMOCTH), KAUYEeCTBEHHBIX pPEaKITUil
YTJIEBOJIOPO/IOB Pa3JIMYHBIX KJAaccoB (0OeciBeYMBaHUE OPOMHOM WM HMOJHON BOJIBI,
pacTBOopa MepMaHraHata Kajivs, B3aUMOJCHCTBHUE allETHWIIEHA C aMMHAYHBIM PaCTBOPOM
okcupa cepedpa(l)), kauecTBeHHOE OOHAPYKEHUE YIIIEPOia U BOJAOPOJIa B OPraHUYECKUX
BEILECTBAX, IIOJy4YCHHE OSTUJIECHA U M3YYEHUE €ro CBOMCTB, O3HAaKOMJIEHUE C
kojutekuusaMu «Hedtb» u «Yronby, ¢ oOpa3naMu IJIacTMacc, KaydyykKOB U PE3UHBI,
MOJEIUPOBAHUE MOJIEKYJ YIIIEBOJOPO/IOB U FaJOT€HIIPOU3BOIHBIX YTIIEBOIOPOIOB.
Kucsopoacoaep:kamue opraHu4ecKue COeJHHCHNS.

[IpenenbHubie ogHOATOMHBIE CcUPThl. CTpoeHHE MoOJeKkyn (Ha NpuUMepe MeTaHoJla U
staHona). ['omornormyeckuii psin, oOmas Qopmyna, H30MEpHUs, HOMEHKIATypa U
kiaccupukanusa. Du3nueckue CBOMCTBA TMpPEACIbHBIX  OJHOATOMHBIX  CIIMPTOB.
BonopoaHeie CBSI3M MEXAY MOJEKYJIaMU CIHUPTOB. XUMHUUYECKHE CBOMCTBA: pEaKIUU
3aMelIeHus, JAeTHAparaluy, OKHUCICHHS, B3aUMOJICUCTBUE C OPraHUYECKUMHU U
HEOPraHUYECKUMH KucjaoTamu. KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIUPTHI.
JleficTBue STaHOJNIa W METaHOJa Ha opraHu3M uyesnoBeka. CrmocoObl TMONydeHUs |
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeie 2¢upbl, HOMEHKIIaTypa U u3omepusi. OCOOEHHOCTU (PUBUYECKUX U XUMHUYECKUX
CBONCTB.

MHOroaToMHbBIE COUPTHI — ATUJICHIVIMKOIL W TinlepuH. Duznueckue m XUMUYECKUE
CBOWCTBA:  pEAKUUM  3aMEUICHUs, B3aUMOAECHCTBHE C  OPraHUYECKUMHU U
HEOPTaHUYECKUMH KHCIIOTaMU, KAueCTBEHHAsl PEaKIds Ha MHOTOATOMHBIE CIHUPTHI.
[IpencraBienre 0 MexaHW3ME peakluuil HykieopuiabHOTO 3amerieHus. JleiicTBue Ha
opranusMm uesoBeka. CrocoObl OTydYeHHs ¥ MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.
®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BIIMSHUE THAPOKCOTPYNIBI M OEH30JIbHOTO
anpa. Ousnueckne cBoicTBa (eHonma. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB (penona. KauectBennnie peakunu Ha QeHona. TokcuunocTh penona. CrocoObl
MOJIy4eHUs U IpuMeHeHue GeHosa. @eHondopmanbaeruaHas cMoJia.

KapOoHWIbHBIE COEOUHEHUS — albJErHbl MU KETOHBl. OJIEKTPOHHOE CTPOCHHE
KapOOHWIbHOM Tpynnbl. ['oMosornyeckue psiabl aidbAETHAOB U KETOHOB, OOIIas
dbopmyna, uzomepuss ¥ HOMeHKIarypa. PU3NUYEeCKue CBONCTBA albJCTUIOB U KETOHOB.
XHUMUYECKHE CBOMCTBA albJACTHJOB M KETOHOB: peakUHM npucoeauHeHus. OKHUCICHHE
abJIETUZIOB, KauyeCTBEHHbIE peakuuu Ha anpiaeruabl. CrnocoObl MOJTy4YyeHUs W
IPUMEHEHUE AJIbJIETUAOB U KETOHOB.

OAHOOCHOBHBIE MpeleabHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOECHHS MOJIEKYJ
KapOOHOBBIX KUCIOT. M30Mepust u HoMeHkIaTypa. dusndyeckrue cBOMCTBA OHOOCHOBHBIX
IpeeNbHbIX KapOOHOBBIX KUCIOT. BogopoaHbie CBs3U MEXy MOJIEKYJIaMu KapOOHOBBIX
KHCJIOT. XMMHYECKUE CBOMCTBA: KHCIOTHBIE CBOMCTBA, pEaKLMs 3Tepu(UKaAIU, pEaKIIUU
C y4acTHEM YTJIEBOJOPOIHOr0 paaukaia. OCOOEHHOCTH CBOMCTB MYpPaBbUHOW KHCJIOTHI.
[loHnaTrie 0 TPOU3BOJHBIX KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(dupax. MuHoroobpaszue
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB HENpEACIbHBIX U apOMaTHYECKUX
KapOOHOBBIX  KHUCIIOT, JUKApPOOHOBBIX  KHUCIOT, THUIPOKCUKAPOOHOBBIX  KHUCIOT.
[IpencraButenn BbICIIMX KapOOHOBBIX KHCJOT: CT€apUHOBAs, MaJbMUTHUHOBAS,
OJICUHOBAd, JUHOIe8As, AUHONEH08asl KUCIOThl. CrnocoObl MOJyYEeHHs U HMPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Crnoxnble >¢upsl. ['omonoruueckuii psia, obmas Gpopmyra, H30MepHsi U HOMEHKIIATypa.
Pu3nyecKkrue U XUMUYECKHUE CBOMCTBA: THIPOJIN3 B KUCJION U LIEJTOYHOM Cpele.

Kupsi. CtpoeHue, puszndyeckne U XMMUYECKHE CBOMCTBA KUPOB: TUIPOJU3 B KUCION U
niesioyHon cpege. OCoOEHHOCTH CBOMCTB JKHUPOB, COJIEPIKAIIUX OCTATKU HEMPEAEIIbHbBIX
KUPHBIX KUCIOT. JKUphl B IpUPOJIE.

MpbL14 KaK COJTM BBICIITMX KapOOHOBBIX KHCIIOT, UX MOIOIIICE JICHCTBHE.

OO6mast xapakTepucTuka yriaeBojoB. Krnaccudukaius yrieBogoB (MOHO-, IU- U
nonucaxapunabl).  MoHocaxapuabsl:  IIOK03a,  (QPYKTO3a, TajlakTo3a,  pubdo3sa,
ne30kcupuOo3a. du3nyeckre CBOHMCTBA M HaxoXJeHWe B mpupojae. DdorocuHres.
XUMHUUYECKHE CBOMCTBA IJIFOKO3bl: PEAKIMM C YYaCTUEM CIUPTOBBIX M aJbICTUIHOMU
TpyIIl, COUPTOBOE U MOJIOYHOKHUCIOE OpoxkeHue. [I[pruMeHeHne ritoKo3bl, €€ 3HaYeHuE B
KU3ZHENEATEeIbHOCTH opranu3ma. Jlucaxapuipl: caxapos3a, MallbTO3a U JIAKTO3a.
BoccranaBnuBaroiye U HEBOCCTAHABIMBAIOIINE Iucaxapuibl. ['uaponus aucaxapuiaos.
Haxoxnenue B mnpupojge u mnpumeHenue. [lonmucaxapuabl: Kpaxmani, TJIMKOT€H H
nemnoo3a. CTpoeHne MakpoOMOJIEKYJT Kpaxmaia, IIIMKOT€Ha U LEeJUTH0103bl. Pu3ndeckue
CBOMCTBA KpaxMajla M LEJUI0I03bl. XUMHUUYECKHE CBOWCTBA Kpaxmaja: THUIpPOJIu3,
KAueCTBEHHAs] peaklMs C HOJAOM. XHUMHUYECKHE CBOMCTBA IIEJUTIONO3bI: TUIPOJIU3,
nosiyueHue 3¢GupoB LeUTon03bl. [loHATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BHMCKO3a,
aleTaTHBIN MICTK).



DKCIepUMEHTAIbHBIE METOJIbl U3YUYE€HUSI BEILIECTB M UX MPEBpAICHUN: PACTBOPUMOCTD
Pa3JIUYHBIX CIIUPTOB B BOJIE, B3AUMO/ICMCTBHUE ATAHOJIA C HATPUEM, OKHUCIICHUE STUIIOBOTO
CIMpTa B allbJIETU]I HA PAaCKAJICHHONW MEIHOMN MPOBOJIOKE, OKUCICHUE STUIIOBOTO CIIUPTA
JUXpOMAaTOM Kaiusi (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHAIOB), KaueCTBEHHBIC
peaKkiuu Ha anbJerusl (¢ ruapokcuaoM guammuncepeopa(l) u rugpoxcunom meau(ll)),
peakiusi TiuiepuHa ¢ rugpokcugom wmeau(ll), xumudeckue CBOMCTBa pacTBOpa
YKCYCHOM KHCJIOTBI, B3aUMOJICUCTBHE pacTBOpa INIIOKO3bI ¢ ruapokcuaoMm wmeau(ll),
B3aUMOJICHCTBUE Kpaxmaja C MOJOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3ajad MO0 TeMaM
«CrupTtsl U enoinsl», «KapboHoBbie KUCTOTHL. CH0XKHBIE PUPBI».

A30TCoaep:kalye OpraHuvdecKue coeIMHeHHusl.

AMHHBI — OpraHMYecKHe TMPOU3BOJHBIC aMMMaka. Kiaccudukanus aMHUHOB:
anuaTuuecKue W apoMaTUYECKHE; MEPBUYHBIC, BTOPUYHbIC W TpeTuuyHble. CTpoeHUE
MOJEKYJd, oOmas QopMmyna, H30Mepus, HOMEHKIaTypa M (u3anueckue CBOMCTBA.
XHUMHUYECKOE CBOMCTBA aln(aTHIECKHMX aMUHOB: OCHOBHBIE CBOWCTBA, aJIKMUIMPOBAHUE,
B3aUMOJICHCTBUE NMEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJIM aTKHMJIIaMMOHMSL.
AHWIMH — TPEICTaBUTEIh aMHUHOB apoMarthdeckoro psga. CTpoeHHe aHUJIMHA.
B3aumHoe BiMsiHUE TPyNI aTOMOB B MoOJIeKyJie aHWIMHA. OCOOEHHOCTU XUMHUYECKHUX
CBOMCTB aHuiauHA. KadecTBeHHble peaknuu Ha aHWIMH. CrocoObl TOMy4YeHUS W
npuMeHeHue anudaTtuieckux aMuHOB. [loaydeHne aHuIMHA U3 HUTPOOEH301a.
AmuHokucnotel. Homenknatypa u  wuszoMmepusi. OTaenbHbIE NPEACTABUTEIN  O-
AMUHOKMCJIOT: TJWIUH, ajlaHuH. Pu3nyeckue CBONMCTBA aAMHHOKHMCIIOT. XHUMHUUYCCKHUE
CBOWMCTBA AMHUHOKHUCIOT KakK aM(OTEpHBIX OPraHUYECKUX COCAUHEHUN, pEeaKIus
MOJIMKOHJIEHCAIINY, OO0pa3oBaHUE TENTUIHOM CBsI3U. buosiornyeckoe 3Ha4YCHUE
aMUHOKUCJIOT. CUHTE3 U TUIPOJIU3 TIENITH/IOB.

benku kak mpupoanbsie mogumephl. IlepBuuHas, BTOpUYHAsE M TPETUYHAs CTPYKTypa
OenkoB. XUMHUYECKHE CBOMCTBAa OENIKOB: THIPOJW3, JACHATypalus, KaueCTBEHHBIC
peakiuu Ha OeKu.

DKCNEpUMEHTaIbHbIE METOJIbl M3Y4YEHMSI BEIIECTB M UX MPEBpAICHUN: PacCTBOPEHHUE
OENKOB B BOJIE, JIEHATypallusi OCJIKOB MIPU HArPEeBaHUM, I[BETHHIC pEaKIUM Ha  OENKH,
pellleHHue DKCIEPUMEHTAJIBHBIX 3a]ad [0 TeMaMm

«A3oTcojepkaliue OpraHMYecKue CoeauHeHMs» U «Pacrmo3HaBaHME OPraHUYECKUX
COCIUHEHUN).

BbicokoMosieKyJISIpHbIE COEIMHEHUS.

OCHOBHbBIE TIOHSITUSI XMMHH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3B€HO, CTEIIEHb MOJUMEPHU3ALINN, CPETHSSI MOJICKYJISIpHAs



macca. OCHOBHBIE METOABl CHHTE3a  BBICOKOMOJEKYJSIPHBIX  COCAMHEHUN  —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

[TonmumepHbie MaTepHaIbl. [Inactmaccel (MOJIMATUIIEH, MOJIUTIPONHIIEH,
NOJINBUHWIXJIOPU, MOJIUCTUPOIL, MOJIMMETHUIIMETAKPHJIAT, MOJINKapOOHATHI,
noJidTUIeHTepeTanar). Y Tuin3aius 1 nepepadoTka miacTuka.

DnacToMepbl: HAaTypaJibHbIM KayyyK, CHHTETHYECKHE Kayuyykd (OyTaJHeHOBBIN,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3nna.

BosnokHa: HaTypajibHbIE (XJIOMOK, IIEPCTh, IIEIK), UCKYCCTBEHHbIE (BUCKO3a, AlleTATHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl crnenuanbHOTO HazHayeHUs (TeyioH, KeBiap, dSIEKTPOMPOBOISIINE
MOJIUMEPHI, OMOpa3znaraeMblie OJIUMEPHI).

DKCNEepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U MX MPEBPAIICHUI: O3HAKOMIIEHHUE C
oOpa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4yKOB, PEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacro3HaBaHUE MIACTMACC U BOJIOKOH.
PacueTnbie 3aqaun.

HaxoxaeHue MOJIEKYJIpHOM (OpPMyJIbl OPTraHUYECKOTO COEIMHEHHSI MO MaCCOBBIM
JOJIAIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJIECHUE MOJEKYJSIPHOU (POpMYIIbI
OpPraHUYECKOTO COEIUHEHUs N0 Macce (00BEMY) MPOIYKTOB CTOPAHMS, MO KOJUYECTBY
BeniecTBa (Macce, O0OBEMY) MPOAYKTOB pEakUUMu W/ WIM HUCXOAHBIX BELIECTB,
YCTaHOBJIEHHE CTPYKTYpPHOH (OpMyJbl OpPraHMYECKOro BEIIECTBA HAa OCHOBE €ro
XUMUYECKUX CBOMCTB WJIM CHOCOOOB MOJIyYEHHMS], ONMPEIECICHHUE I0JIM BbIXOAA MPOAYKTa
pEeaKIMK OT TEOPETUUYECKHA BO3ZMOMXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanusanus MexxnpeaMeTHBIX CBSI3€U ITPU U3YYEHUU OPTaHUYECKOM XUMUU B

10 kmacce OCyIIECTBISETCS 4Yepe3 MCIOJB30BaHUE KaK OOIIMX €CTECCTBEHHO- HAYUYHBIX
MOHSATUM, TaK W TIOHATHUM, MPUHATHIX B OTIEIbHBIX MPEAMETaX €CTeCTBEHHO-HAYYHOTO
LUKJIA.

OO1mue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: SIBICHHUE, HAY4YHBIM (DakT, rumoresa, Teopwus,
3aKOH, aHalu3, CHHTE3, KIacCUpuKauus, HAOIIOACHHE, HU3MEPEHHUE, SKCIEPUMEHT,
MO/IeJ1b, MOJICJINPOBAHUE.

@du3uka: Marepus, aroMm, DJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa, JSHEPreTUYECKUU
YPOBEHb, BEHIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSIHHME BEUIECTBa, (pu3myeckue
BEJIMYMHBI, EAUHUIBI U3MEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboIM3M, HACICACTBECHHOCTD,
aBTOTPOGHBIN W TeTepOTPO(PHBIA THUI MHUTAHHS, OpPOXKEHHE,



dboTocunTeE3, JbIXaHWe, OCNKHW, YIJIEBOJbI, JKHPbI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mone3Hpie HCKOMaeMble, TOTUIUBO.

TexHomorus: NUIIEBbIC TPOAYKTHI, OCHOBBI PAIIMOHAIBLHOTO IHUTAHMSA,
MOTOIIIME CPEJICTBA, MATEPUAIIBI M3 NCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMBI I110 XUMHNHU HA
YIJIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B CcOOTBETCTBHM € CHCTEMHO-AEATEIBHOCTHBIM MOJAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yibTaTOB OCBOCHMS IMpeAMeTa «XUMUs» Ha YPOBHE CpelHero oOiero oopa3zoBaHus
BBIJICJICHBl CJEAYIOIIUE COCTaBILIOIIME: OCO3HaHUE OOyYaroIMMHUCA POCCUICKON
rpaXJIaHCKOW HJEHTUYHOCTU; TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH H
CaMOOTIPE/ICIICHUIO; HAJU4Yhe MOTHUBAIMM K OOYYEHHIO; TOTOBHOCTh U CIIOCOOHOCTh
oOyyJaronmxcsi pyKOBOJCTBOBAaTbCA MPUHATHIMU B OOIIECTBE IMpaBUJIaMU W HOpPMamMu
MOBECHUS; HAJMYKUE NMPABOCO3HAHUS, SKOJOTUUECKON KYJIbTYphl; CHOCOOHOCTh CTaBUTh
LETU U CTPOUTH )KU3HCHHBIC TJIAHBI.
JIn4HOCTHBIE pe3ylbTaThl OCBOCHHUS MpeAMETa « XUMHUSD OTpa)karoT chOPMUPOBAHHOCTh
ONbITa TIO3HABATEIBLHON W MPAKTUYECKOW JEATCIHBHOCTH OOYYaIoIIMXCS B MPOIEcce
peanu3annu 00pa3oBaTENbHOMN AESITEIBHOCTH.
JIn4HOCTHBIE pe3ybTaThl OCBOCHHS MpeaMeTa « XUMHUs» OTpaxaroT chOpMHUPOBAHHOCTh
OTbITa TMO3HABATEIPHOW W TMPAKTUYECKOW JEeATEIBbHOCTH OOYYalolUXCs B IMPOIECCE
peanu3anuu 00pa3oBaTENbHOMN AESITEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpakaaHCcKOTro BOCIIATAHUSA:
OCO3HaHUSI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U O0S3aHHOCTEH, YBAXKCHHUSI
K 3aKOHY U MPABOIOPSIKY;
MPEACTABICHUSI O COIMAJIBHBIX HOpPMaX M MpaBUJaX MEXKIUYHOCTHBIX OTHOIIEHUU B
KOJIJICKTUBE;
TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH TPU CO3JAHUU YyUEOHBIX
MPOEKTOB, PEIICHUH YYE€OHBIX W TIO03HABATEIbHBIX 3aJ1a4, BBITOJIHEHUH XUMUYECKUX
HKCHEPUMEHTOB;
CIIOCOOHOCTH TOHUMATh W MPUHUMATh MOTHUBBI, HaAMEPEHUsS, JIOTUKY U apryMEHTbI
JIPYTUX TIPU aHATU3€ PA3IMYHBIX BUJIOB YUCOHOM NESITEIHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:
EHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAyYHOMY HACIEIUI0 OTECYECTBEHHOM
XUMUH,;
YBAOXEHUSI K TPOIIECCY TBOpUYECTBA B OOJACTH TEOPUU W MPAKTHUYECKOTO MPHIIOKCHHS
XUMHH, OCO3HAHMS TOTO, UTO JAHHBIC HAYKU €CTh PE3yJbTaT JJIUTEIbHBIX HAOIIOECHUN,
KPOTOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYCHBIX U MPAKTUKOB;



WHTEpeCa ¥ IO3HABAaTEIbHBIX MOTHBOB B TIOJYYCHHUH | TOCIEAYIOIMIEM aHAJIN3e
uH(OPMAITUH O MTePEAOBBIX JIOCTHKCHUSAX COBPEMECHHON OTCUSCTBECHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHSI:
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEICHUS;
CITIOCOOHOCTH OIICGHHWBAaTh CHUTYalldd, CBSA3aHHBIE C XHMHYCCKUMH SIBIICHUSIMH, U
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U
IIEHHOCTH;
TOTOBHOCTH OIICHMBAaTh CBO¢ TOBCJCHHE M IIOCTYIIKM CBOMX TOBApHINCH C TO3WIUI
HPaABCTBECHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHUS MTOCIICICTBHIA MIOCTYITKOB;

4) popMHUpPOBAHHSA KYJIbTYPbI 310POBbSI:
NMOHMMAaHHUS IIEHHOCTEH 370pOBOrO W 0Oe30macHoro obpasza >KM3HH, HEOOXOIUMOCTU
OTBETCTBEHHOTO OTHOIICHHWS K COOCTBEHHOMY (DH3UYECKOMY U TICHXHYECKOMY
3J10POBBIO;
coOJII0/IeHUs TpaBUJl 0€30MacHOTO OOpaIleHusl ¢ BEIIeCTBaMHU B OBITY, TTOBCEIHEBHOM
YKU3HH, B TPYIOBOM JESITEIBHOCTH;
MOHUMAHUS IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOTO M KOJJIEKTHBHOTO O€301acHOTO
MTOBEJCHUS B CUTYAIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJICH;
OCO3HAHUS TOCJIECACTBHN M HEMPHUATUS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypEHHs);

5) Tpy/A0BOT0 BOCTIMTAHMS:
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Yy4€OHO-UCCIIEIOBATEILCKON JEATEIHHOCTH,
0OIIIECTBEHHO TIOJIC3HOM, TBOPUYECKOM U IPYTHX BHUAAX JACATCIHHOCTH,
YCTAaHOBKM Ha AaKTHBHOC YYacTHEe B pPEIICHUH TPAKTHYSCKUX 3a1ad COIHATbHOM
HaIpPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);
MHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3uyHOro pojia, B TOM YHWCIIE Ha
OCHOBE IPUMEHEHUS TIPEIMETHBIX 3HAHUH 110 XUMUH;
YBaXEHUS K TPYIY, JIOISIM TPyAa U Pe3yJIbTaTaM TPYIOBOH AESITCIBHOCTH; TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY HWHIWBHUIYyAIbHOW TPACKTOPUHU
oOpazoBaHus, Oyayiiei mpodeccur U peanu3anri COOCTBEHHBIX KHU3HEHHBIX TUIAHOB C
Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTPEOHOCTEM
00IIIEeCTBA;

6) 3K0JIOTHYEeCKOT0 BOCIIUTAHNS
HKOJIOTHYECKH 1EeTIeCO00Pa3HOTO OTHOIIEHUS K MPHUPOAEC KaK HCTOYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIC;
MOHMMAaHUS TJIO0ATEHOTO XapakTepa SKOJOTHYSCKUX TPOOJIeM, BITHSHUS
HKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TPUPOTHON U COIMAILHON CPEJIbI;



OCO3HaHHS HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTM)KCHUHW XHUMHU JJIs1  PEIICHUs
BOIIPOCOB PAI[MOHAILHOTO MPUPOIONOIB30BAHMS;
aAKTUBHOTO HETIPHUATHS IEHCTBUI, MPUHOCAIINX Bpel OKpYKaIoIled MPUPOTHON cpene,
YMEHHsSI ~ TMPOTHO3UPOBATH  HEONArOMPHUSTHBIE  DKOJOTHYECKHE  TOCIEICTBUS
IpeANpPUHUMAEMbIX IEUCTBUM U MPEJOTBpALATh UX;
HAJIM4YMsI Pa3BUTOTO DKOJIOTMYECKOTO MBIIUICHUS, IKOJIOTMYECKOM KYJIbTYpbl, OIbITa
NESATEIbHOCTH SKOJOTUYECKON HaNpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHON M COLIMAJIBHON MPAaKTUKE, CHOCOOHOCTH M YMEHUs
aKTUBHO MPOTHUBOCTOATH UACOJIOTHH XeModoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHUS:
MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu W
0OILIECTBEHHON IPAKTUKH;
NOHUMAaHUsl CHEeUU(PUKA XUMUU KaK HAyKd, OCO3HAHHUS €€ pojau B (HOPMUPOBAHHH
paIMOHAIPHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHM IIEIOCTHOTO TPEACTaBICHUA 00
OKpY’KaloIlleM MHUpPE KaK O €IMHCTBE MPHUPOJAbI U YEIOBEKA, B MO3HAHUHU IMPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu NpoOIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS,;
yOeXACHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUHU IS COBPEMEHHON NMBHWIM3ALMU: B €€
TYMaHUCTUYECKOW HANpPaBIEHHOCTH W BAXXHOW pONMM B CO3JaHUH HOBOW 0a3bl
MaTepuaIbHOW KyJIbTYpbl, B PELICHUH TIIOOAJIbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSA
4eJI0BEUYECTBA — ChIPHEBOW, SJHEPTETUUECKON, MUIIEBON U IKOJIOTMUECKON 0€30IacHOCTH,
B Pa3BUTHH MEIUIMHBI, OOECIICUCHUH YCIOBUHU YCHEIIHOTO TPyJda M OSKOJIOTHUYECKU
KOM(pOPTHOM KM3HU KaXKIOTO YJIeHa 00IecTBa;
€CTECTBCHHO-HAYYHOH T'PAaMOTHOCTH: TIOHMMAaHHUSl CYIIHOCTH METOJOB TIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJy4YaeMble
3HAHUA JJIS aHaJdu3a U OOBSICHEHMsI SIBJICHUM OKpPY)KArOIIEro MUpa M MPOUCXOASIINX B
HEM H3MEHEHHWH, yMEHHsS JelaTh OOOCHOBaHHBIC 3aKIIIOUEHHS HAa OCHOBE HAYYHBIX
(aKTOB ¥ UIMEIOIINXCSI TAHHBIX C LETBI0 OMyYEHUS TOCTOBEPHBIX BHIBOJIOB,
CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHUA JJISl pElICHUs
npo6JieM B PEaNbHBIX KU3HEHHBIX CUTYalIUAX;
MHTepeca K MO3HAHUIO, UCCIIE0BATEIbCKOM ACSITEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWW IO XWUMHH B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTIMU;
UHTEpeca K OCOOCHHOCTSAM Tpyla B pa3iduuHbIX cdepax mnpodeccuoHaabHOMI
NeSITETbHOCTH.



METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS MPOTPAaMMBI IO XMMHUU Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHus BKIIOYAKOT:

3HAYUMBbIE I (POPMHPOBAHUS MHPOBO33PCHHS OOYUYAIOIIUXCS MEKIUCITUIIIMHAPHBIC
(MeXTpeAMeTHbIE) OOIICHAYYHBIC TIOHSATHUS, OTPAKAIOUIME IICJIOCTHOCTh HAyYHOM
KapTUHBI MHUpAa W CHeluUKy METOAOB TO3HAHUS, HUCIOJB3YeMBIX B €CTECTBEHHBIX
HayKax (MaTepwsi, BEIIECTBO, SHEPTHs, SBJICHHUE, MPOIECC, CUCTEeMa, HAay4YHBIA (axT,
MPUHIINAI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HaOJIIOACHUE,
HU3MEpEHUe, SIKCIICPUMEHT U APYTHUe);

YHUBEpCAJIbHBIE  y4cOHBbIE  JeWCTBUA  (MMO3HABaTeJIbHBIE,  KOMMYHHKAaTHBHBIE,
peryisTuBHbIE), oOecreunBamomme (GOpMUpPOBAHUE (PYHKIIMOHAIBHOM TIPAMOTHOCTH M
COIMAJIbHOM KOMIIETEHIIUU 00yYarOIIUXCS;

CITOCOOHOCTh 00yJaroIuxcs HCIIOJI30BaTh OCBOCHHEIC
MEXKIMCHUIUIMHAPHBIC, MHPOBO33PEHUECKHME 3HAHMS W YHHUBEpCAJIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHON MTPAKTHUKE.

MeranpenMeTHble Pe3yiabTaThl OTPaXalT OBJAJCHHUE YHUBEPCAJIbHBIMU YUE€OHBIMU
M03HABATEIILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMH JICHCTBHSIMH.

ITo3HaBaTeJbHBIC YHHBEPCAJIbHbIE YYeOHBbIE 1eiiCTBHUSA

1) 6a30BbIe JTOrHYECKHE TeiicTBUA:
CaMOCTOSITENIbHO (POPMYJIMPOBAaTh U aKTyaJlU3UpOBaTh MpoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;
ONPENEIIATh LI ACATEIBHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX IOCTHKECHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IOCTABICHHBIMHU LIEIISAMU;
WCIIOJIB30BaTh INPU OCBOCHUM 3HAHWW NPUEMBI JIOTUYECKOTO MBIIIJIEHUS: BBIAEIATH
XapakTepHbIC MPU3HAKK TMOHATUM W YCTAHABJIMBATH WX B3aUMOCBS3b, HCIOJIB30BATH
COOTBETCTBYIOILIME MOHATUS JUIsl OObSICHEHUS OTJCNbHBIX (DAKTOB U SBJICHUIA;
BbIOMpaTh OCHOBAaHUS W KpPUTEpUU Uil KiIacCU(UKAIMM BEIIECTB U XUMHUYECKHX
peaxkuuii;
YCTaHABJIMBATh IPUYMNHHO-CIIEACTBEHHBIE CBSA3U MEXIY U3y4aeMbIMU SIBJIICHUSMU;
CTPOUTH JIOTUYECKHE pacCyXICHHsS (MHAYKTHBHBIE, JE€AyKTUBHBIE, IO AHAJIOTHH),
BBIBJISITh 3aKOHOMEPHOCTH W NPOTHBOPEYHS B PACCMAaTPUBAEMBIX  SIBJICHUSX,
(GbOopMyIMpPOBATH BHIBOJIBI U 3aKIIOUYEHUS;
IPUMEHSATH B MPOLECCE NO3HAHUS HCIIONb3yEMbIE B XUMUHU CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIEJIH, MPeoOpPa30BbIBATh MOJICIbHBIC TPEICTABICHU — XUMUYECKUI 3HAK  (CUMBOI)
JJIEMEHTa, XHUMHuYeckas (opMylsia, ypaBHEHHE XHMHUYECKON



peaKuu — MpU pelieHnH Y4eOHbIX MO3HABATENbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSTh
Ha3BAHHbBIE MOJEIbHBIE IIPEJICTABICHUS JUIsl BBIBICHHMS XapaKTEPHBIX IPU3HAKOB
U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHI.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUS:
BJIa/I€Th OCHOBAMHU METOJJOB HAYYHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIHii;
dopMynupoBaTh LEIM U 3aJa4d  HMCCIEAOBAHHUA, HCIOJIb30BATh IIOCTABJICHHBIE U
CaMOCTOSITEJIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JUIsl (JOPMHUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUI;
BJA/IETh HABBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMSI U IPOBEICHUS YUYEHUUYECKUX
JKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HaOMOAaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yipTaT, (opMyIupoBaTh OOOOIICHUS U
BBIBOJIbI OTHOCHUTEIIBHO JOCTOBEPHOCTH pPE3YNbTaTOB HCCIEIOBAHUSA, COCTABISATh
000OCHOBaHHBIN OTYET O MPOJEIAHHON padoTe;
npuoOpeTaTh OMNBIT YYEHMUECKOH HCCIEIOBAaTENbCKOW M MPOEKTHOM JesTeNbHOCTH,
IPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY METOOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHHUS.

3) pa6ora ¢ undopmManueii:
OpUEHTHPOBATHCS B PA3NIMYHBIX MCTOYHMKAX HHGOpMaluu (HAy4HO- TOMYJIsIpHas
JauTepaTypa XMMHUYECKOTO COJEp)KaHMsI, CIpaBOYHBbIE MocoOus, pecypcbl MHTepHeTa),
aHAIM3UPOBaTh MHPOPMALIMIO PA3JIMYHBIX BUIOB U (DOpPM MpeaCcTaBIEHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMIPOTUBOPEUYNBOCTD;
(GbopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH DPA3IMYHbIE METOJbl IPHU TMOUCKE M OTOOpE
uH(popMaIu, He0OX0IMMOM J1JIs1 BBINIOJIHEHUS YY€OHBIX 3a7a4 ONPEIeTICHHOrO THUIIA;
npuoOpeTaTh ONBIT UCTOIB30BAaHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U
Pa3INYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BEIOMPATHh ONTUMAIIbHYIO (OpMY TMpeAcTaBieHUs] HH(OpMAUH (CXEMBI,
rpauky, AuarpaMMmsbl, TAOJUIbI, PUCYHKHU U IPYTHUE);
UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEACTBA MpU padboTe € XUMHUYECKOU
uHpopMaluen: IPUMEHATh MEXIpeIMETHbIE (PU3NUECKEe U MaTeMaTUUYECKHE) 3HAKU U
CUMBOJIBI, (hOPMYITBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCII0JIb30BATh 3HAKOBO-CHUMBOJJIHNYCCKUC CPEACTBA HAI'TIAAHOCTH.

KoMMmyHHMKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIe AeiiCTBUS:



3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI B XOJI€ IUAJIOTa W/UITU AUCKYCCHH,
BBICKA3bIBaTh UIeH, (HOPMYIUPOBATH CBOU MPEJJIOKEHNS OTHOCUTENILHO BHITIOTHEHUS
MPEIIOKEHHON 3a]1a4H;

BBICTYINATh C MPE3CHTALMEN PE3YyIbTATOB MO3HABATEIBHON AEATEIBHOCTH, MOTYUYECHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IPHU BBITOJTHEHUM XUMHUYECKOIO
AKCIIEPUMEHTA, MPAKTHIECKOU PabOThI IO MCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anui  y4eOHOTO TMpOeKTa, u (POPMYJIHPOBATH BBIBOJALI IO pe3yJbTaTaM
MPOBEJCHHBIX HCCIICIOBAHUI ITYyTEM COIJIACOBAHHUS TO3UIMN B X0J€ OOCYXJICHHS H
oOMeHa MHEHUSIMH.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBHUSA:

CaMOCTOSITENIEHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO MO3HABATEIBHYIO JCSTEIHHOCTD,
ompenenss e¢ LeIM H 33aJadd, KOHTPOJIMPOBATb U IO Mepe HeoOXOauMOCTH
KOPPEKTUPOBATh MpeJjiaraéMplii alrOpUTM JCUCTBHM TPU BBITTOJIHCHUH YYCOHBIX H
UCCJIEeIOBATENBCKUX 3a/iay, BbIOUpaTh HamOosee 3((PEeKTUBHBIN CIOCOO MX PEIICHUS C
Y4ETOM TOJIYYSHHS] HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYIIECTBISITh CAMOKOHTPOJIb ACSITEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
IMMPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3yabTaThl OCBOSHUS MPOTPAMMBI TI0 XUMHUHU Ha YTITyOJEHHOM ypOBHE Ha
YpOBHE cpeaHero oOmiero o0pa3oBaHHUsl BKJIIOUYAOT chenudpuyeckue misg y4eOHOro
npeaMeTa «XUMHs» HaydHbIC 3HAHUS, YMEHHS W CIHOCOOBI JEHCTBHA TIO OCBOCHHIO,
WHTEPIpPETalUU U PeoOPa30BAHUIO 3HAHUM, BUJIBI ACSTEIHHOCTHU 0 TIOJYYSHHIO HOBOTO
3HAHUS U IPUMEHEHHUIO 3HAHUU B PA3IMYHBIX YYCOHBIX CUTYAIUSX, @ TAKKE B PEaTbHBIX
KU3HCHHBIX CHUTYaIlMsIX, CBSI3aHHBIX ¢ XUMHUEH. B mporpamMme mo XuMuu IpeIMETHBIC
pe3ynbTaThl MIPEACTABICHBI TI0 TOIaM H3yUYCHUSI.

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHuydeckasi XMMUs OTPAXKAIOT:
c(hOpMHUPOBAHHOCTh TPEACTABJICHUI: O MECTE€ W 3HAYEHWW OPTraHWYECKON XUMHH B
CHUCTEME EeCTEeCTBEHHBIX HAyK M €¢ pOJM B OOECIEYEHHWH YCTOWYUBOTO Pa3BUTHS
YEJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, SHEPTETUUECKON U



MUIIEBON OE30MaCHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MAaTE€pPHAJIOB, HOBBIX
HMCTOYHUKOB OJHEPruM, B 0OECIEeUEHUH palMOHAIBHOTO MPHUPOAOINOIb30BAHUSA, B
dbopMHpPOBaHUK MUPOBO33PEHUSI U OOIIEH KYJIbTYpbl YEJOBEKA, a TAKXKE DKOJIOTHMUECKH
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIAHON CpeEIe;

BJIQJICHUE CUCTEMOW XUMHYECKUX 3HAHUM, KOTOpAas BKJIKOYAET: OCHOBOIOJIATAIOIINE
TOHSTHUSL — XUMUYECKHIA 3JIEMEHT, aTOM, SIAPO U AJIEKTPOHHAs 000JI0uKa atoma, s-, p-, d-
aTOMHBIE OpOWTaNU, OCHOBHOE W BO30YXICHHOE COCTOSHHMS aToMma, THOpuau3anus
aTOMHBIX OpOHUTaJIel, MOH, MOJIEKYJIa, BAJIEGHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, CTENICHb
OKHUCJICHUS, XUMUYECKasl CBsI3b, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA O0BEM, YIIIEPOIHBIN
CKeJeT, (PyHKUMOHANbHAs TPYMIa, paauKall, CTPYKTypHbIE (HOpMynbl (pa3BEpHYTEHIE,
COKpAlllCHHbIE,  CKEJIETHbIE), HW30MEpUs  CTPYKTypHas M  MPOCTPAHCTBEHHAs
(reomeTpuyeckasi, ONTUYECKAs), HW30MEpbl, TOMOJOTMYECKUU  psii, TOMOJOIH,
YTJIEBOAOPOABI, KUCIOPOJI- U a30TCOJEpKAILINE OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(nepuoanueckuit 3axoH Jl. V1. MenneneeBa, Teopusi CTPOCHHSI OPraHUYECKUX BELIECTB A.
M. ByTiiepoBa, 3aKOH COXpAaHEHHSI MAcChl BEIIECTB, 3aKOH COXPAaHEHUS M MPEBPALIECHUS
SHEPrUM NPU XUMUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHH,
MHUPOBO33PEHUYECKNE 3HAHHWs, JIEKAIME B OCHOBE IIOHMMAHMS MPUYMHHOCTH U
CUCTEMHOCTH XHMHWYECKHUX SIBICHHWI; NPEACTABICHHA O MEXaHU3MaX XUMHUYECKUX
peakluii, TepMOAUHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX UX MPOTEKAHHS, O
B3aMMHOM BIJIMSIHUM AaTOMOB M TpYII aTOMOB B MOJEKYyJax (MHIYKTUBHBIA U
Me3oMepHbIil ¢ dexTei, opuentantel | u Il poma); dakronmornyeckue cBeaeHUS O
CBOICTBaX, COCTaBe, TOJYyYEHMHM U O€30IaCHOM HCIIOJIb30BAHUM  Ba)KHEHIINX
OPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW JAESITENIbHOCTU 4YEJIOBEKa, OOIIMX
HAay4YHbIX MPUHLMINAX XHMHYECKOTO TMPOU3BOJACTBA (HA NpUMEpPEe MPOU3BOACTBA
MeTaHoJia, mepepadboTku HedTH);

cOpPMUPOBAHHOCTh ~ YMEHMH:  BBISIBIATH  XapaKTEpHble  NpPU3HAKW  TOHATHH,
YCTaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHS IIpU
ONMCAaHUM COCTaBa, CTPOCHMS U CBOMCTB OPraHUYECKUX COCAUHEHUN;
c(hOpMUPOBAHHOCTH YMEHUM:

UCIIOJIb30BaTh  XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBJIGHHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAIICHHBIX W CKEJIETHbIX) (OpMYJ OpraHUYECKUX
BELIECTB;

COCTAaBJISATh ypPaBHEHUS XUMHUYECKHX PEAKUMd M PpPACKPbIBaATh MX CYIIHOCTb:
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTABIICHHS 3JEKTPOHHOIO
OaylaHca ATUX pEaKlMM, peakiuii MOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpAaIICHHBIX MOHHBIX YPaBHEHU;



W3TrOTaBJIMBAaTh MOJEIA MOJIEKYJ OpPraHMYECKUX BEIIECTB [Jii WUIIOCTPaluu HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpPMUPOBAHHOCTh ~ yYMEHMI:  yCTaHAaBIUBaTh  MNPUHAAJICKHOCTh  H3YYCHHBIX
OpPTaHMYECKUX BEIIECTB MO UX COCTaBY M CTPOCHUIO K OMPEICICHHOMY KiacCy/Tpyrre
COCIMHEHMM, JaBaTh UM Ha3BaHus 1o cucremarnyeckoid Homenkinarype (IUPAC) u
MPUBOJUTh TPUBHAIbHBIE HAa3BaHUA [JIS1 OTACIBbHBIX MPEICTABUTENECH OpPraHUYECKUX
BEIIECTB  (OTWJIEH, AalleTWJIEeH, TOJYOJd, T[JIUUEPUH, OSTUICHIJIMKOIb,  (PeHod,
dbopManbaerua, ameranbAeTui, AaleToH, MYypaBbHHAs KHCIOTa, YKCyCHas KHCIIOTa,
CTEapuHOBas, OJICMHOBAs, NAJIbMUTHHOBAs KHUCJIOThI, TJIULWH, aJaHWH, MajbTo3a,
bpykTO3a, aHWJIUH, JUBUHUI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);
c(hOpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJ XUMHUYECKON CBSI3M B OPraHUYECKHUX
COETMHEHMSIX (KOBAJICHTHAS U MOHHAS CBSA3b, G- U T-CBSA3b, BOJIOPOHAS CBSI3b);
c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJOKEHHUSI TEOPUHU CTPOEHUS OPraHUYECKUX
BemectB A. M. BytnepoBa niisi 0OBsSCHEHHUS! 3aBUCUMOCTH CBOMCTB BEIHIECTB OT MX
COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaThb COCTAB, CTPOEHHE, (UINYECKUE U
XUMUYECKHUE CBOMCTBA TUIIMYHBIX NPEICTABUTENICH PAa3IMYHbIX KJIACCOB OPraHUYECKHX
BEILECTB: AJKaHOB, IMKJIOAJIKAHOB, AJKEHOB, AJKAJHEHOB, AJIKWHOB, apOMaTUYECKUX
yTIEBOJAOPOIOB, CHUPTOB, albJAECTUIOB, KETOHOB, KAapOOHOBBIX KHCIJOT, MPOCTBHIX U
CJIIOXKHBIX 3(UPOB, KHUPOB, HUTPOCOCAUHEHHM U aMHUHOB, AMUHOKHUCIOT, OEJKOB,
yIJI€BOJOB (MOHO-, AW- W TMOJHUCAXapUIOB), WIUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXly HUMU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUNA C UCTIONb30BAaHUEM
CTPYKTYPHBIX (hopMyT;

c(hOpMUPOBAHHOCTh YMEHHUS TOATBEPXKIaTh Ha KOHKPETHBIX TMpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CIMOCOOHOCTH OPraHMYECKUX COEIMHEHUH OT KpaTHOCTU U
TUIIa KOBAJEHTHOM CBSI3H (G- U TT-CBSI3M), B3AMMHOI'O BJIMSIHUSL aTOMOB U TPYII aTOMOB B
MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHMSI XapaKT€pPU30BATb HCTOYHHKU YTJIEBOJAOPOIHOTO ChIPbS
(HeTh, NOPUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mnepepadOTKM M MPAKTHYECKOE
IpUMEHEHHUE POAYKTOB IepepaboTKu;

c(hOpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHMI O €CTEeCTBCHHO-HAYYHBIX METOJax
NO3HAaHUS — HaOJIOJIEHUH, U3MEPEHUU, MOJEITUPOBAHUM, SKCHEPUMEHTE (peallbHOM M
MBICJIEHHOM) U YMEHUS MPUMEHSTh 3T 3HAHUS,

c(hOPpMUPOBAHHOCTh yYMEHHUS TPUMEHSITh OCHOBHBIE OIEpaAlldd  MBICTUTEIHHOU
NEATCIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, OO0O0OIICHHE,



CHUCTEMAaTHU3AIIUIO, BBISIBJICHUE MPUYNHHO-CIECTBEHHBIX CBS3€H — /11 U3y4YEHUSI CBOMCTB
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpMUPOBAHHOCTh YMCHH: BBISBIIATH B3aMMOCBSI3h XUMUYCCKUX 3HAHUHN C TIOHITHSIMU
U TIPEACTABICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIsl 00JIee OCO3HAHHOTO
MOHMMAHMUSl CYHIHOCTH MATEPUAIBHOTO €IMHCTBA MHpPA, HCIOJIB30BATh CHCTEMHBIC
3HaHUS MO OPraHUYECKONM XUMHUU i OOBSICHEHHS M MPOTHO3UPOBAHUS SIBIICHUH,
MMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHM: TPOBOAWTH PACUYCThl IO XUMHUYECKUM (opmyaaM u
YpaBHEHUSIM XHMHYECKUX PEaKIUi C HCIOIh30BaHUEM (DU3UYECKUX BEJIWYWH (Macca,
00BEM ra3oB, KOJIMYECTBO BEILIECTBA), XapaKTEPUIYIOIIUX BEIIECTBA C KOJIWYECTBEHHOMN
CTOPOHBI: PAaCUCThl MO HAXOXKJICHUIO XMMHYECKOW (hOpMyIbl BellecTBa MO HM3BECTHHIM
MacCOBBIM JIOJIIM XMMHYECKMX O3JIEMEHTOB, TMPOAYKTaM CropaHusi, ILJIOTHOCTH
ra3o000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MTPOTHO3UPOBATh, aHATU3UPOBATh U OLICHUBATH C MO3UIIUN
HKOJIOTHYECKON  0€30MacHOCTH  MOCHEACTBUSL  OBITOBOM W MPOU3BOJCTBEHHOMN
NESATEIPHOCTH YEeNIOBEKa, CBS3aHHOW C TMepepabdOTKOM  BEIIEeCTB, HCIOIb30BAThH
MOJIYYCHHbIC 3HAHUSl IS TPUHATUS TPAMOTHBIX pEIIEHUM MpoOJieM B CHUTYalMSsX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CAMOCTOSTEIBHO TUIAHUPOBATH U MPOBOJAUTh XUMHUECKHIA
HKCIIEPUMEHT (MOJIyYeHHE U U3YYCHUE CBOMCTB OPTaHUYECKHUX BEIIECTB, KAYECTBEHHBIC
peaKkuuu yriieBOJOPOJAOB PA3IUYHBIX KJIACCOB M KHUCIOPOACOAEPIKAIIUX OPTraHUYECKUX
BEILIECTB, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad [0 pPaclo3HABAHUIO OPraHUYECKUX
BEILIECTB) C COOJIIOJICHUEM TMpaBWwi O€30MacHOTO OOpalleHusi C BEIIECTBAMU W
nJabopaTopHbIM 000pya0BaHKEM, (POPMYIUPOBATH LIE€Tb UCCIEAOBAHUS, IPEICTABIATh B
paznuyHO (GopMe pe3yNbTaThl SKCIEPUMEHTa, AHAIU3UPOBATH U OICHUBATH HX
JIOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTH YMEHUM:

coOJr01aTh MpaBUjia HKOJIOTHYECKH LEJIECO00Pa3HOro MOBEACHUS B OBITY M TPYIOBOM
JEATEIIbHOCTH B IEJSIX COXPAHEHHUS CBOETO 37I0POBbsI, OKPYKAIOIIEH TPUPOIHON CPEBI U
JIOCTUKEHHUS €€ YCTOMYMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCHMYECKOTO JEHCTBHUS HA >KUBBIC OPraHU3MBI OINpPEISICHHBIX
OPTaHUYECKHUX BEIIECTB, MOHMMAs cMbIci nokaszarens [1/IK;

aHaJU3UPOBaTh  II€JIECOOOPA3HOCTh  MPUMEHEHHUSI  OPraHWYeCKUX  BEIIECTB B
MPOMBITIUICHHOCTH U B OBITY C TOYKHU 3pEHUSI COOTHOIICHUS PUCK-TI0JIb3a;
c(hOpMUPOBAHHOCTh YMEHHMIA: OCYIIECTBISATH IIEJICHANPABICHHBIA TOUCK XUMHUYECKOU
uHpoOpMalMu B pa3IMYHBIX MCTOYHUKAX (Hay4dHas W ydeOHO-Hay4Has JIMUTEparypa,
cpeacTBa MaccoBoil uHdopmaiuu, HTepHET U Apyrue), KPUTUUECKH aHAIU3HPOBAThH
XUMHUYECKYI0 WH(pOpMaIlUio, MepepadaThiBaTh €€ M HCIO0JIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW yueOHOM! 3aauei.



TEMATHUYECKOE IINTAHUPOBAHHUE 10

KJIACC
KonuyecTBo yacos JJIeKTPOHHbIE
Nen/ [HammeHnoBanue (undpossie)
1 Pa3icaIoB U TEM B Konrtponbubie [[IpakTuyec oGpa3oBaTeIbHbIE
NporpamMmMbl cero paﬁOTbl KHE paﬁOTbI pecypchbl
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[ToBTOpenue u
11 P .2
yTIyOIeHHE 3HAHMA.
[Tpeamer
OpraHuYeCKON
xumun. Teopus
1.2 CTpOCHUA 6
OpPraHUYECKUX
coequHeHnil A. M.
byrneposa
Wtoro no pazneny 8
Paznen 2. YrieBoaopoasl
[IpenenpHbIe
JIEBOIOPOABI —
21 T AOPOA 6
AJIKaHBbI,
LMKJIOAIKaHbI
Henpenensubie
YTJIEBOAOPOBL:
2.2 QJIKEHBI, AJIKAJUEHBI, 12 1
QJIKUHBI
Apomarnyeckue
2.3  yIJIEBOAOPOJBI 6
(apeHsr)
[IpupoaHbIE HCTOYHUKHU
b 4 YIJI€BOJIOPO/IOB U UX
' nepepaboTka
["anoreHnpon3BoaHbIE
25 POHIEOA 6 1
YIJIEBOAOPOAOB
Hroro no pazaeny 35
Pa3nen 3. Kuciopoacoaep:xamiyue opranndeckue coeTHHeHUs!
3.1  |Cnuptsl. ®enon 11 1




KapOoHunsHbIe
COCTMHCHUSI:
QJTbICT /Il U KCTOHBI.

3.2 KapGoHoBbie kucnotsl. |19

CnoxHble

a¢upsl. Kupbt
3.3  [YraeBombl 11 1
Wroro mo pazneny 41

Pa3znen 4, A30Tc011ep>lcanme OpPraHu4eCKHue COCAUHCHUSA

AMUHEL.
4.1 AmMuHOKHUCIIOTEL benku

12

Uroro no pazaeny

12

Pa3nen 5. BoicokoMosieky IsipHbIe coequ

HCHUA

51 BricokOMOIEKYIISIpHBIE
' COCTMHEHUS

5

Wroro no paszaeny

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

101







ITOYPOYHOE IIVTAHUPOBAHMUE 10

KJIACC
KonuyecTBo yacos
Ne Jara
/ Tema ypoka Kontpouabnbie  [IpakTuyeckue
1 Bcero N3ydeHust
padoTbI padoTbI
1 ATOMBI,MOJIEKYJIbI, BEIIECTBA. 1
01.09.2025
2 CtpoeHue atoma. 1 03.09.2025
[lepuoanueckuii 3aKOH U
[lepuoaunueckas cucrema
3 XUMUYECKHUX JIEMEHTOB 1 05.09.2025
J..Menneneena.
Xumuueckas
4 A . 1
CBSI3b.ATperaTHble COCTOSHUS 08.09.2025
5 Pacuetsl 10 ypaBHEHUAM 1
XUMHUYECKHX PEAKIIMIA. 10.09.2025
6 ["a30BbIE 3aKOHBI. 1 12.09.2025
Knaccudukanus
XUMHYECKHUX PEAKIIUi.
7 OKHCITUTENBHO- 1
BOCCTAaHOBUTEJIbHbBIE 15.09.2025
[pEaKIIH.
Baxxneiime Kiaaccel
HEOPTaHMYECKUX
8 coeauHenun. Peakuun 1 17.09.2025
MOHHOT'O OOMEHa.
9 PactBopsl. Kommongasie 1
PacTBOPBI. 19.09.2025
10 ['uaponus coneil. 1 99 09.2025
[Ipeamer u 3HaueHUE
OPraHUYeCKON XUMUH,
IIPEJICTaBICHUE O
11 MHOT000pasHuu 1 94.09.2025
OpPraHU4YEeCKUX o
COETMHEHU I
12 DIEKTPOHHOE CTPOCHHE 1




aToma yriaepojia (0CHOBHOE U
BO30YKICHHOE

cocTosiHus). BaneHTHbIe
BO3MOYKHOCTH aTOMa
yriepoja XuMu4eckas
CBs3b B OPraHU4CCKUX
COCIMHCHUSIX.

26.09.2025

13

Teopus ctpoeHus
OPraHUYECKUX
coequHeHuil A. M.

bytiepoBa

29.09.2025

14

Bu el uzomepunu:

CTPYKTYpHas,
IIPOCTPAHCTBEHHASI.

01.10.2025

15

IEeKTPOHHBIE YPPEKTHI B
MOJICKYJIaX OpPraHUIeCKHX
COEIMHEHNN

03.10.2025

16

IIpencraBnenne o
KjJaccuukauuu U
CUCTEMATHYECKas

Homenkiarypa (IUPAC)
OpPTraHMYECKHX BEIIECTB

06.10.2025

17

Knaccudukanus peakuuii B
OpPraHUYeCcKOi XUMHU

08.10.2025

18

CucremMarusanus u
000011IeHHE 3HAHWH 110
TEME

10.10.2025

19

AJKaHbI: TOMOJIOTMUYECKHUH
psin, obmas gpopmyia,
HOMEHKJIaTypa u
U30MEepHsl, 3JIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

13.10.2025

20

duznueckue n
XUMHUYECKUE CBOMICTBA
AJIKaHOB

15.10.2025

21

HaxoxxaeHue aakaHoB B
npupoje. CriocoObl
MOJTy4YeHUs U IPUMEHEHHE
AJIKaHOB

17.10.2025

22

[{uxmoankanbl: o0mIas




(dbopMyIia, HOMEHKJIATypa U
U30MEpHsI, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHIX
CBOICTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMEHEHUE

20.10.2025

23

Pemenne pacy€THbIX 3anad
Ha ONpeeICHHIE
MOJIEKYJISIPHOH  (hopMyJIb
OpPraHUYecKOr0  BEIIEeCTBA
110 MaCCOBBIM J0JISIM

ATOMOB JJIEMEHTOB, BXO/ISIINX
B ero cocraB. Cucremaru3anus
1 000011IeHe 3HaHUH 110

TeMe

22.10.2025

24

AJIKEHBI: TOMOJIOTUYECKUI
psa, obmas popmyina,
HOMEHKJIATYypa,
AIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI.
CTpyKTypHas ¥ IUC-TpaHC-
M30MEpUsl ATKEHOB

24.10.2025

25

dusnueckue u
XUMUYECKHE CBOMCTBA
ankeHoB. [Ipasumno
MapKkoBHUKOBa

05.11.2025

26

CriocoObl TOTy4eHus U
NPUMEHEHHE aJIKeHOB

07.11.2025

27

IIpakTyeckas padora
Ne 1 o Teme

"Iloy4yeHue 3THIICHA U
H3yuyeHue ero cBOMcTB'

10.11.2025

28

Pemenne pacyeTHBIX 3a1a4 Ha
onpeieNIeHue

MOJIEKYJISIPHOM (hOpMYJIBI
OpTraHUYECKOTO BEIIECTBA

12.11.2025

29

ATTKaTUeHBI:
COTIPSKEHHBIE,
W30JIMPOBAaHHBIE,
KyMYJIMPOBaHHBIE.

OcobeHHoCcTH

14.11.2025




SJICKTPOHHOI'O CTPOCHHUA

30

XUMHUYECKHE CBONCTBA
COMNPSKCHHBIX ATKATUEHOB

17.11.2025

31

AJIKMHBI: TOMOJIOTUYECKU I
psn, odmas popmyia,
HOMEHKJIATYpa,
AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYII,
(dbuznyecKue cBOiCTBa

19.11.2025

32

XHUMHUYECKHEe CBOMCTBA
AJIKHUHOB

21.11.2025

33

CriocoObl TOTy4eHus U
[IPUMEHEHUE AIKUHOB

24.11.2025

34

Pemenue 3aau: pacueTsl 1o
YpaBHEHUIO
XUMHYECKON peaKuu

26.11.2025

35

Cucremarusanus u
000011IeHHE 3HAHWH 110
TEME

28.11.2025

36

ApeHBbI: TOMOJIOTHYECKUMA
pan, obmas hopmyna,
HOMEHKJIaTypa.
DIEKTPOHHOE U

POCTPaHCTBEHHOE
CTPOEHHE MOJIEKYIT
OeH30I1a ¥ TOTyoJ1a, UX

dbuznueckue cBoicTBa

01.12.2025

37

XMMHYECKHE CBOUCTBA
ApPEHOB: PEAKIUU
3aMeEIeHUs

03.12.2025

38

XHUMHUYEeCKHE CBOMCTBA
ApPEHOB: PEAKIIUH
[IPUCOEIUHEHMS,
OKHCJICHHE TOMOJIOTOB

Oen3oia

05.12.2025

39

OCco0EHHOCTH XUMHUYECKHIX
CBOMCTB CTHUpPOJIA

08.12.2025

40

CrniocoObl NOJTyYeHHs U
NpUMEHEHHE apeHOB

10.12.2025

41

Hedtb 1 ciocoOsI e¢




nepepaboTKH.
[IpumeHeHne mpoIyKTOB
nepepaboTKu HePTH

12.12.2025

42

['eHeTnueckas cBI3b
MCXKAY pa3IMYHbIMUA
KJlacCaMH YyIjI€BOAOPOJ0B

15.12.2025

43

PacueTsl o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIUH.
CucreMaruzanus u
000011IeHrE 3HAHW 110
TeMe

17.12.2025

44

["aioreHOnpOU3BOIHbIC
YIJIEBOJIOPOIOB:
AIICKTPOHHOE CTPOCHHE;
pEaKIMK 3aMeIeHUS
rajoreHa

19.12.2025

45

Cucremaruzanus u
000011IeHrE 3HAHWH 10
pazneny "YraeBonopoast"”

22.12.2025

46

KoHTpoJbHBIi cpe3 1o
ILUIAHY.

24.12.2025

47

IIpenenbHbie
O/IHOATOMHBIE CUPTHI:
TOMOJIOTUUECKUH psi,
oOmras hopMyIa, CTpoeHUE
MOJIEKYJI, U30MEpHs,
HOMEHKJIATYpa,
KJIacCU(pUKaIIs,
(uznyeckue cBoNCTBa

26.12.2025

48

XMMHYECKHE CBOUCTBA
MpeIeIbHBIX
OJTHOATOMHBIX CITUPTOB

29.12.2025

49

CriocoObl TOTy4eHus U
pUMEHEHHE
OJTHOATOMHBIX CITUPTOB

11.01.2024

50

MHOroaTOMHBIE CIIUPTHI:
STHJICHTIIMKOJb U TIUIIEPHH,
ux puznueckue

U XUMHUYECKHE CBOUCTBA

15.01.2024

51

DeHO: CTpOCHUE

MOJIEKYJIbI, (pr3nyecKue

17.01.2024




cBolicTBa. TOKCUYHOCTE
(denona

52

XUMHUYECKHE CBOICTBA
deHona

18.01.2024

53

CriocoObl TOTy4eHus U
npuMeHeHHe GeHoa

22.01.2024

54

IIpakTnyeckas padora

Ne 2. Pemrenne
IKCIIEPUMEHTAIBHBIX
3aga4 no reme "'Cnuprol

u (peHobI"

24.01.2024

55

Cucremarusauus u
000011IeH e 3HAHUN 10
TEME

25.01.2024

56

AnbACTUIB U KETOHBI:
HIIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM TPYIIIIBI;
TOMOJIOTHUECKUE PSIIBI,
oOmras popmyina,
U30MepHs 1 HOMEHKJIaTypa

29.01.2024

S7

ATbJeruibl ¥ KETOHBI:
(buznyecKre CBONCTBA;
[peaKINU MPUCOCTNHEHUS

31.01.2024

58

Peakuy OKUCIEHUS U
KaueCTBEHHbIE PEAKIINHT
AILIETUI0B ¥ KETOHOB

01.02.2024

59

Crioco0bI nosyueHust
QITBICTH/IOB U KETOHOB

05.02.2024

60

OJIHOOCHOBHBIE
npeaebHbIe KapOOHOBBIE
KHCJIOTBI, 0COOCHHOCTHU
CTPOEHUS X MOJIEKYI

07.02.2024

61

W3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KHCIIOT, UX

(buznyeckue cBONCTBa

08.02.2024

62

XHUMHUYEeCKHE CBOICTBA
MpeACIIbHBIX
OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

12.02.2024

63

Oco0EHHOCTH CBOMCTB




MYpPaBbUHOM KUCIIOTHI.
MHuoroo06pasue
KapOOHOBBIX KUCIIOT

14.02.2024

64

OCco0EHHOCTH CBOMCTB:
HEIpeACIbHBIX U
apPOMaTHYECKUX
KapOOHOBBIX,
TUKapOOHOBBIX,
HIPOKCUKApOOHOBBIX
kucioT. [IpeacraBurenu
BBICHINX KapOOHOBBIX
kuciort. [lonsatue o
MTPOU3BOTHBIX KAPOOHOBBIX

KHCJIOT

15.02.2024

65

CriocoObl nostyyeHust u
pUMEHEHHE KapOOHOBBIX
KHCJIOT

19.02.2024

66

CrnosxHble 3QUpHI:
TOMOJIOTUYECKUH PsI,
oOmras popmyina,
M30MepUs 1 HOMEHKIIaTypa

21.02.2024

67

Dduznueckue u
XUMHUYECKUE CBOMCTBA

7pupoB

22.02.2024

68

Pemenne pacueTHbIX
3a[a4: 0 ypaBHEHHIO

XUMHYECKON peaKInu, Ha
olpeieNeHne

MOJIEKYJISIPHOM (HOPMYJIBI
OPraHUYECKOT O BEIECTBA

26.02.2024

69

IIpakTHyeckas pabora
Ne 3. Penenne
IKCIICPUMECHTAJIbHBIX
3a/1a4 M0 TeMe
"Kap0OoHOBBIE KHCIOTHI.
Caoxubie 3pupb1"

28.02.2024

70

Kupsl: ctpoenue, pusndeckue
1 XUMUYIECKHE
CBOMCTBA (TUAPOIIN3)

29.02.2024

71

OcoOEeHHOCTH CBOMCTB
JKUPOB, COIEpIKALLUX
OCTaTKH HENPEICITbHBIX

04.03.2024




PKUPHBIX KUCIOT. JKUpHI B
IIPUPOLC

72

Mplla KaKk COJM BBICIIHX
KapOOHOBBIX KHCJIOT, UX
MOIOIIIee ICHCTBHUE.

[ToHsTHE O CHHTETHMYECKUX
MOIOIIIUX CPEJICTBAX

(CMCO)

06.03.2024

73

["eHeTHYeCcKas CBI3b
YTJIEBOJIOPOIOB H
KHCJIOPOJICOICPIKAIINX
OpPTaHWYECKUX BEIIECTB

07.03.2024

74

PacueThl 10 ypaBHEHUSIM
XUMHYECKUX PEaKUi

11.03.2024

75

Cucremaru3anus u
000011IeHHE 3HAHWH 110
TEME

13.03.2024

76

OO01mas xapakTeprucTuKa
VIJIEBOJIOB U
KJ1acCU(pUKaIUs yrIIeBOIOB

(MOHO-, TU- ¥ TIOJIMCAXAPH/IBI)

14.03.2024

77

MoHocaxapusl: puzndecKue
CBOMCTBA U HaXO)KJICHUE B
npupoze. [lpumenenune
TIIFOKO3bI, €€ 3HAYCHHE B
JKU3HEJEATEIIbHOCTH

OpraHusma

18.03.2024

78

Jlucaxapuabl: caxaposa,
MaJIbTO3a U JaKTO03a.
Haxoxxnenue B npupojie u
MIpUMEHEHHUE AUCaXapuI0B

20.03.2024

79

[Tonucaxapuasl: CTpOCHUE
MaKpOMOJIEKYJ1, (PU3NYECKHe
Y XUMUYECKHE

CBOMCTBA, IPUMEHEHHE

21.03.2024

80

[IDnacTomepsl: HaTypaIbHbII
CUHTETUYECKHE KAYIYKU.

Pesunaonsatue 00
WCKYCCTBEHHBIX BOJIOKHAX

01.04.2024




81

Pewienne pacyeTHbIX 3a1a4 Ha
OIIpEEICHUE 101N

BBIXO/1a IPOJYKTA PEAKLIUU OT
TEOPETHUYECKU

BO3MOXKHOI'O

03.04.2024

82

CucreMarusanus u
000011IeHrE 3HAHW 110
pasaeny

04.04.2024

83

KonTpoasHnas padora no
TEMe
"Kuciopoacoaep:kamue
OpraHuvecKue
coeqnuenusa"

08.04.2024

84

AMUHBL: KTacCUPUKALMSL,
CTPOEHUE MOJIEKYJ, 0011ast
dbopmyna, usomepusl,
HOMEHKJIaTypa u
(uznueckue cBONCTBa

10.04.2024

85

XVUMHUYECKUE CBOWCTBA
annpaTUYECKUX aMUHOB

11.04.2024

86

AHWIIUH: CTPOCHUE
aHUJIMHA, 0COOEHHOCTH
XUMHYECKHX CBOMCTB
AHMIIMHA

15.04.2024

87

CniocoObl osTyueHust u
pUMEHEHHE
annpaTUYECKUX aMUHOB

17.04.2024

88

AMHWHOKHUCIIOTEL:
HOMEHKJIaTypa u
nzomepus, pusndeckue
cBoiicTBa. OTACILHEBIC
MPEACTABUTENH 0L
aAMHUHOKHCIIOT

18.04.2024

89

XHUMHUYECKHE CBOMCTBA
AMUHOKHCIIOT, UX
OMOJIOrMYEeCKOe 3HAUYEHUE
amMuHOKuUCIOT. CUHTE3 U
TUPOITN3 TICITH]IOB

22.04.2024

90

benku kak mpupoTHbIC
MOJTUMEPBI; CTPYKTYPbI
OEJIKOB

24.04.2024




91

XMMHYECKHE CBOUCTBA
O€eJIKOB

25.04.2024

92

A30TcoaepKalime
TETEPOIMKITNYCCKUC
COCIUHEHMUS.
HykenHOBBIE KUCITOTHI:
COCTaB, CTPOEHUE U
Ounosoruueckas poJib

27.04.2024

93

IIpakTnyeckas padora
Ne 4, Pemienue
IKCIEPUMEHTATbHBIX
3aJa4 Mo TemMe
"A3zoTcoaepikamme
OpraHuvecKue
coequHeHus"

02.05.2024

94

IIpakTyeckas pabora

Ne 5. Pemrenne
IKCIEPUMEHTAIBHBIX
3a/1a4 10 TeMe
"Pacno3naBanue
OPraHu4YecKux
coeqMHeHnH"

06.05.2024

95

KonTposbHasi padora mno
TeMe '""A3oTcoaep:kaiue
OpraHnyecKue
coenHeHun "

08.05.2024

96

(OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJIEKYJISIPHBIX
COECTUHEHNN U METOBI UX

CHUHTEC3a —II0JIMMEpHU3aluia 1
MMOJIMKOHACHCAIIUA

13.05.2024

97

IInacTmaccel. YTunuzamus u
nepepadboTka

IIACTHUKA. DJTACTOMEPHI:
HaTypaJIbHbIA

CUHTETUYECKHUE KaydyKH.
Pe3una. Bonokna:
HaTypaJIbHbIE, HICKYCCTBEHHBIE,
CHUHTETHYECKHE.

[TonuMepsb! cienuanbHOTO

Ha3HA4YCHUA

15.05.2024




COITIACOBAHO:

[TpOTORO 3ACCAARMSA

MEAArorHHeCKOro CoBeTa

MBOY Ilepeonmaiickoii COLLI

o1 29.08.2023 roaa Nl
T flag—

INoanuce npcnce:xm@na eAAror HICCKoro coBCIa

IIpakTuyeckas padora

Ne 6. Penrenne

IKCMEPUMEHTATbHBIX
%8 3aJa4 1o reme ! 1 16.05.2024

"Pacno3HaBaHue

IJIACTMACC M BOJIOKOH'"
99 HNToroBasi KOHTPOJIbHAS 1 1

pabora . 20.05.2024
100 AHaIM3 KOHTPOJBHOMN 1

paboTEHL. 22.05.2024
101 I . 1

OBTOpEHIE 23.05.2024
OBHIEE KOJIMYECTBO 101 4 5
YACOB I10 I[TPOTPAMME
COTJIACOBAHO:

3amecTHTE b JIHPCKIOpa

MBOY Ilepsomaiickoit COL

éz ¢ /‘{/1{/ Irmacnxo Al
rd

_ /Koagmsesa LB/

OHO

JIuct BHeceHHsI H3MEHEHHM B pa004y10 porpaMmmy

Tema o KTII

JlaTa mo
KTII

JlaTa
MPOBEJICHUSI 1O

baxTy

[TyTn
KOPPEKTHUPOBKHU
(cxatme,
COBMEUICHHUE. )




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

YMK «Xumus. 10 knacc. YriayOneHHbIH ypOBEHb

Xumus. 10 kinacc. YueOHUK ¢ 3JIeKTpOHHBIM NpuiioskeHueM (aBTopel B. B. Epemun, H.
E. Ky3smenko, B. B. Jlynun, A. A. Jlpo3nos,

B. U. Tepenun).

METOINYECKHUE MATEPHUAJIbI IS YYUTEJISA
bu6ymoreka I1OK https://myschool.edu.ru/

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Beenute _ BBemurenannsichttp://www.chemnet.ru Mazeta « Xumus» 1 caiT 11 yauTes
«1 vy Ha ypOK XHUMHUNY

http://him.1september.ru Enunas xomiekius LIOP: [IpeaMerHas KoJuteKus
«XUMHUS

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIC
aKkcriepuMeHThl: xumus. Kotekmust Poccuiickoro o01ieo0pa3oBaTeI»HOro mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onuMinana MIKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Opranundeckas XUMUs: SJICKTPOHHBIA YUSOHHK ISt
CpEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XIMHU: 3JICKTPOHHBIHN yu4eOHUK
http://www hemi.nsu.ru OTkpeIThIi KouteK: Xumus http://www.chemistry.ru
JIucTaHIIMOHHAS OJIMMITHA/IA TI0 XMMHH: TEJICKOMMYHHUKAIIMOHHBIN
00pa3oBaTebHbIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
YMK «Xumus. 10 knacce. YriyOeHHbI ypOBEHBY

Xumus. 10 kiace. Y4eOHUK ¢ 2IEKTPOHHBIM MpHiIoKeHneM (aBTopsl B. B.
Epemun, H. E. Ky3pmenko, B. B. Jlynaun, A. A. JIpo310B,

B. U. Tepenun).

METOJANUYECKUE MATEPHUAJIBI J1J151 YYUTEJIS
bubmuoteka LIOK https://myschool.edu.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Beenure BBemutemannsichttp://www.chemnet.ru IMazeta « Xumus» u caiit ais
yauTens «5 uay Ha yPOK XHMHUKNY

http://him.1september.ru Enunas xomnekius LOP: I[IpeaMeTHas KoJUIEKIHs
«XUAMUD)

http://school-collection.edu.ru/collection/chemistry  EctecTBeHHO-Hay4HBIC
skcniepuMeHThl: xuMmus. Komteknus Poccuiickoro o0iieo0pa3zoBaTeibHOTO
nopTrajia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6eposoit http://www
alhimik.ru Becepoccuiickas onummnuazga MKOJILHUKOB IO XUMHUH
http://chem.rusolymp.ru Opranuueckasi XuMus: JICKTPOHHBIA yUeOHUK IS
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBIH yU4COHUK
http://www hemi.nsu.ru OTkpsIThIN KoJUTeHK: Xumus http://www.chemistry.ru
JIMcTaHIIMOHHAST OJIMMITHA/IA TI0 XUMHUH: TEJICKOMMYHHUKAIMOHHBIH
o0pa3oBaTenbHbIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/




		2025-10-02T12:23:29+0300
	Кладиева Галина Владимировна
	я подтверждаю этот документ своей удостоверяющей подписью




