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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamMma 1mo XuMHHM Ha ypOBHE CpeaHero oOiiero odpazoBaHusi pazpaboTana
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM crapaapre COO, ¢ yuérom Konnenumu npenojgaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pazBuTusl Bocniutanus B Poccuiickoit ®@enepanuu Ha niepuon no 2025 roga» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayYHOro oOpa3zoBanHusi ywammuxcsi 10-11 xmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Uil MPOJOJKeHHUs OOydeHHUs B OpraHu3anusx mpodeccuoHanbHOro oOpa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKaHUsl, pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHUI K YPOBHIO
MOJATOTOBKU BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIIME BBIMOIHIEMbIE
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LEsAX, COJIEp)KaHWHU, oOliel cTpaTternu oOy4eHMs, BOCIIUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIOB  CTPYKTYPHUPOBaHMA M IOCJIEJOBAaTEIbHOCTH M3Y4YEHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAdyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOJ0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyJapCTBEHHOTO 3K3aMeHa 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €r0 IO KjaccaM, OCHOBHBIM COJEpP>KaTEeNIbHbIM JTMHUSAM/pa3/iesiaM
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne Y4eOHOTO BpeMEHHU, pEKOMEHIYEMOTo ISl U3Y4YEeHHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEMETHBIX CBSI3€iHi;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Leleil M 3ajad M3ydyeHUs IMpeaMmeTa Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl CPEIHETO OOIIero oO0pa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEAMETHBIX), @ TAKXKE C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHMEM XHMHUHU Ha YpOBHE OCHOBHOTO 00miero obOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask 1OJIKHA ONPEIENATHCA B COOTBETCTBUU C HaIlPaBJIEHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHUS HA YPOBHE YIIyOJIEHHOTO U3yYCHHS HAIpPaBJICH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIEAYIOUIUM STaloM MOJyYeHUS XHUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax CpeaHero npodeccuoHanibHOro oopazoBanus. B aToii cszu
U3y4YEeHUE IpeAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha pacllUpeHHe U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAK)KE HA PELICHHE 33/1a4 BOCIUTAHUS U COLIMATILHOTO PA3BUTUS 00YJarOIINUXCH,
Ha (OpPMHUPOBAHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUN YIeOHOTO
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocraBisiomuMu npeaMera «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO HM3YyUYEHMsS SIBIISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY NpuHATH nojoxeHus ®PI'OC COO o paznuuusx 0a30Boro u
yIIIyONnEHHOTO YPOBHEHM M3ydeHUs MpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4€HUs INpeAMeTa. JTa CUCTEMA 3HAHUM IOJIy4aeT ONPEEIEHHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpImIMi  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQYUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHMM O XHMHUYECKHUX JJIEMEHTax U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIriyOJeHUs MpeACTaBICHUNH O CTPOCHUHU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHHUS] XUMUUECKON KUHETHKHU U TePMOJIMHAMUKU. V3yueHue nepuoguiyeckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  Oa3uUpyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M Pa3pYIICHUH, a TaKkKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. lM3ydeHHe THUNOB peakIUil JOMOJIHAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ylensieTcss 0co00e BHUMaHUe BOmpocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ui KJIACCOB OIpenesnéHHOro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYpy M
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduiist 00JBIIOE 3HaYECHUE OyIyT UMETh 3JIEMEHTHl y4eOHOTO Marepuaja Mo OOIIeH XHUMHH.
[Ipy m3ydeHuM mnpeaMeTa B JAaHHOM Cilydae akleHT Oyaer cienaH Ha OOLIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, FIEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiepyKaHUM IpeaMeTa sl KIIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSATENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3alluy KIETKU Kak
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAaX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHWYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3y4EHHs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHHUSI, TUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOTr0 NPUMEHEHHUSI HayUYHbIX 3HAaHUI U3ydeHue mpeaMera
«XuMHs» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4EOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu uzyuyenun ydyeOHOro mpeamera «XuUMHS» Ha yriIyOJIEHHOM YPOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI0 €CTECTBO3HAHMsSI, IPAKTHUYECKOM JEATEIBHOCTH 4YEJIOBEKa M OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PemieHue 3Toil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUHN NIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleill posin B 00ecreYeHUN YCTOWYMBOTO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEJMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUajOB, HOBBIX HCTOYHHMKOB DSHEPIUH, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)KE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEKalUIMX B OCHOBE XUMHUYECKOH COCTaBJISAIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TIOHATUH, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUUYECKUX
peakiuii, 0 XUMHYEeCKOM PaBHOBECHUH, PACTBOPAX M JAUCHEPCHBIX CHCcTeMax, 00 o0Imx
HayYHBIX IPUHLUIIAX XUMHUYECKOTr0 IPOU3BO/ICTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKHX 3HAHUM Ui OOBSCHEHHS KIIOYEBBIX HIeH U mpobdiieM
COBPEMEHHOM XUMMHU, AT OOBACHEHHS W NPOTHO3UPOBAHUS SIBICHUH, HMEIOILIHX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOACTBEHHOMN JEATEIBLHOCTH YEJIOBEKa,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
NpUOOpPETEHUs] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS X UMUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOW KU3HU.

B nnane paiursanun IIE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MPHOOPETAIOT TaKUE LENU U 3a/1a4H, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHHU, (HOPMHUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
crocoOHOCTel 00y4arommxcsi, (OPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB Pa3yMHOrO MPHUPOIOIOIb30BAHMS, pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpenHero oOmiero obpaszoBaHusi, cocraBisieT 204 ygacoB: B 10 kmacce — 102 gaca (3 4aca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYCHWE OPraHUYECKOM XHMHH, TMPEACTABICHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoaa. XUMUYEcKasl CBSI3b B OPraHMYECKUX COCOUHCHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriaepona. MexaHH3Mbl 00pa3oBaHMs KOBaJICHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIETITOPHBIN). THIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJIeH, G- U
n-cBaA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranuyeckux BeuecTs. [lonsTHe 0 cBOOOAHOM pajiuKaie, HyKjaeo(puie u 3IeKTpoue.

Teopust crTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUAOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUIN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o Ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omosnorus. I'omonoruueckue psaael. Cucremarnueckas HOMEHKIIATypa OpraHM4eCKHX
coenuHeHuil (IUPAC) u TpuBHanbHble Ha3BaHUS OT/EIbHBIX MPEACTABUTENCH.

OcoOenHocT M KiIacCcUpUKalusg  OpraHmdyeckux  peakiuil.  OKuciauTenpHo-
BOCCTAaHOBUTENBHBIE PEAKIIMU B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX MPEBPAILEHUI: 03HAKOMIIEHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
NIeKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAaHOB, SP -THOPHIM3AIMS aTOMHBIX
opbutaneit yrinepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMMHYECKNE CBOWCTBA AJIKAHOB: PEAKLUU 3aMELICHMs], N30MEPU3ALUH, JETUIPUPOBaHMUS,
HUKJIA3A0UM, TUPOJIU3a, KpeKkuHra, ropeHus. llperncraBieHne o0 MexaHU3ME peakUuil
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMEHKIATypa U uzomepus. OCOOEHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psiji agkeHoB, o0mas GpopMmyia, HOMEHKIATypa. DJIEKTPOHHOE
U TIPOCTPAaHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKCHOB, sz-l"I/I6pI/IIII/IBaI_II/I}I aTOMHBIX opOuTanei
yriepoja, 6- U n-cBaA3u. CTpyKTypHas M reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIMCTBAa aJIKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMeEpU3anuu MU okucieHus. [IpaBuino MapkOBHHMKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKCHOB.



Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

AnkuHbl. ['oMonOru4eckuil psii ankuHoB, obmas Gopmynna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA aJIKUHOB,
UMEIOLINX KOHIIEBYIO TPOMHYIO CBsI3b. KauecTBeHHBbIE peakIMu Ha TPOiHYIO CBA3b. CrocoObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJbl OEH3071a.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja W €ro roMoOJOrOB: PEaKIUuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpUMEpE aJKUJIbHBIX PAJAUKAIOB, KapOOKCUIBHOU, TUIAPOKCUIBHOH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajaoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilomyrusle HedTsHbIe Ta3bl. HedTh u e€ mpoucxoxaenue. KameHHsi
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(TU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTAIUTHUECKUH), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTJIEBOIOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHOUPTOBOrO pacTBopa MIEnouyd. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHE O METalIoOpraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl H3y4YEHMs] BEIIECTB M MX IMPEBpalllCHUN: H3ydeHHE
¢u3nUeckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJIOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YIIIEBOJIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHUPTOB. BomoponaHbie cBsI3U MEXAY
MOJIEKYJIAaMH ~ CIMPTOB. XHMHMYECKHE CBOMCTBA: pEaKUMU 3aMELICHUs, JeruapaTaluy,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA HA OPraHU3M YeJIOBEKa.
CrniocoOblI MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKklUMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakiuii HykJIeopuIbHOTO 3amereHus. JleiicTBre Ha opranu3M 4denoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcuuHocTh ¢eHona. CrocoObl MonydeHws W NpUMEeHeHHe (eHoa.
®enonpopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKuEe CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE albJeruioB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTH. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiarypa. Pu3nveckue CBOICTBA OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKAIUU, PEaKIUH C
Y4acTHEM YTJIEBOJOPOAHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HEMpeNeIbHBIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHYECKUE CBOMCTBA: THAPOJIN3 B KUCIION U IIETIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU HEMPENEIbHBIX )KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbL1a Kak COJTM BBICIIUX KapOOHOBBIX KUCIJIOT, KX MOIOIICE JCHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxzaceHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX W  aNbJErHJAHONW TpYII, CHOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouiye U
HEBOCCTAHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. HaxoxaeHue B mpupone u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M Iesunono3a. CTpoeHre MakKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuloyio3pl. Dui3nueckue CBOICTBA Kpaxmajga M IEJITH0JI03bI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOICTBA IEIITIOI03bI: TUAPOIIN3, TOTydeHHE 3PUPOB 1eUTt0NI03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKCIIEpUMEHTAIbHbIE METO/Bl M3YyYEHHUs BELIECTB M UX IMPEBpAIICHUI: pacCTBOPUMOCTH
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHHE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEaKIUU Ha
anpAeruibl (¢ ruapokcuaoM quammunacepeopa(l) u ruapoxcuaom meau(Il)), peakums raunepuHa
¢ rugpokcuiom menu(ll), xumuueckue cBoiicTBa pacTBOpa YKCYCHON KHUCIIOTHI, B3aUMOJICHCTBUE
pacTBopa riaoko3bl ¢ runpokcugom meau(ll), BzaumonelicTBue Kpaxmana ¢ HOJIOM, PEIICHUE
SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMaM «Crupthl U denounbly, «KapOoHoBbie KUCTOTHI. ClI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbBIC, BTOPUUHBbIE U TpeTuyHble. CTpOCHUE MOJEKYI,
oOmas dopmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XUMHUYECKOE CBOICTBa
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON KHUCI0TOM. CONM aKUIIaMMOHHS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue aHwinHa. B3aumuoe
BIIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagecTBennsle peakuun Ha aHWinH. CrocoOBbl TMONyYeHUS W TPHUMEHEHHE anu(aTudecKkux
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokucnotel. Homenknatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENU  O-
AMUHOKHCIIOT: TJMUUWH, aJlaHuH. DPU3ndecKkrue CBOMCTBA aMUHOKHCIIOT. XMMHUYECKHUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCOUMHECHUH, peakuus IOJIMKOHICHCAIIH,
o0Opa3oBaHHe NENTHAHOM CBsA3H. buonornyeckoe 3HaueHHe aMMHOKHCIOT. CUHTE3 U THIPOIIN3
MENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOopuuyHas W TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBAa OENKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE PEaKlMM Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALLEHUI: pacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJMMEpU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTalneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  crenuanbHOrO  Ha3HaueHUs  (TedsoH, KeBlap, BJIEKTPOIPOBOAISIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
oOpa3uaMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJacCTMAacC, KaydyyKoB, pELIEHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE IIACTMACC U BOJIOKOH».

PacuérHble 3amaun.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
AIIEMEHTOB, BXOSIIMX B €r0 COCTaB, HaXOXKJICHHUE MOJIEKYISIPHON (HOpMYJBl OpraHUYECKOro
coequHEHUsT MO Macce (00BEMY) MPOAYKTOB CropaHHs, MO KOJHMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKLUU WU/WUIN UCXOJHBIX BELIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOIr0 BEUIECTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJy4YEHUS,
OIpEEeNICHUE JI0JIM BBIXOZA IIPOJIyKTa pEaKLUU OT TEOPETUUYECKH BO3MOMKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3€M NMpHU M3yuyeHUU opraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanusi, HaOJIIOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIWYHHBI,
€MHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusmM, sKocuctema, ouocdepa, MeTaboIM3M, HACIEICTBEHHOCTD,
aBTOTPOHBIA W TeTEPOTPODHBIM TUI MHTaHUsA, OpokeHUe, (HOTOCHHTE3, JBIXaHUE, OCIKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIHNE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHEe 3JE€KTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKWe YPOBHH U TIOJYPOBHH. ATOMHBIE
opourtanmu. Kinaccudukanuss XMMAYECKHX 3JEMEHTOB (s-, pP-, d-, f-anemenTsl). Pacnpenencuue
DIIEKTPOHOB TI0O aTOMHBIM OpOUTAISIM. DIEKTPOHHBIE KOHQUTYpAllUH AaTOMOB DIIEMEHTOB
NEpPBOro—4eTBEPTOrO0 IMEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepuonnueckuii 3akoH u Ilepuonnueckas cucrema XuMuueckux oanemeHtoB JI.M.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u llepuoanueckoil cHCTEMBI XUMHUUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsS CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBHIX M CIOXXHBIX BEIIECTB IO TPYIIaM U
nepuoaaM. 3HaueHue nepuoandeckoro 3akona /[.M1. Menneneesa.

Xumuueckasi CBsI3b. BUIbl XMMHYECKOW CBSI3U: KOBAJECHTHAs, UOHHAs, METaJUIMYECKasl.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHON CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUS
U JuinHa cBA3U. [lonspHOCTH, HANIPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKYISIPHBIE B3aUMOACHCTBUS.



BajleHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBSI3b JJIEKTPOHHOH CTPYKTYPBI
MOJIEKYJI C MX T€OMETPHUYECKUM CTPOCHHEM (Ha MPUMEPE COCIWHEHUM 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBinenre O KOMIUIEKCHBIX coeauHeHusix. (CocTaB KOMIUIEKCHOIO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpOEHHUsA. THUIbI KPUCTAILTMUYECKUX
pemETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mcruanbie pactBopsl. [IpeacraBienne 0 KOJUTOMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMHM pPACTBOPOB: MaccoBas JOJS BEHIeCTBa B
pacTBope, MoOJisIpHas ~ KOHUEHTpamusi. HacelllleHHble ¥ HEHACHIIIEHHBIE  PACTBOPHI,
pacTBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OTJIENBbHBIX MPEJCTABUTEIICH HEOPTaHUIECKUX BEIICCTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIEHUS 3HEPTUU MPU XUMUUYECKHUX
peakusx. TernoBbie 3QPEeKThl XUMUUECKUX peakuuid. TepMoXuMUYecKue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKITNH, € 3aBUCHMOCTh OT Pa3IMuHbIX (akTopoB. ['oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u karaau3aTtopsl.

OOpatumble © HeoOpaTHUMbIE peakUMd. XUMHUYecKoe paBHOBecue. KoHcraHTa
XUMUYECKOro paBHOBecHs. DaKTOphl, BIMUSIOUIME HA MOJOKEHUE XHMHYECKOTO pPaBHOBECHS:
TeMIlepaTypa, JIaBJIeHHE M KOHIEHTPAIlMU BEIIECTB, y4yacTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CuiapHble U crabble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIOTHAs, HEHUTpalibHasl, 1eno4yHas. BogopoaHsliit
noka3zarens (pH) pactBopa. ['unponus coneit. Peakiiun noHHOro oomMeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CrteneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. IIponecchl OKHCIEHHS M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJT 2NIeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/bl HM3YYECHHs] BEIIECTB W HMX TMPEBPAIICHHI: pa3JIoKeHUe
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTalnd3aTopa, MOJEIN KPUCTALIUYECKUX PEIIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yYeHUE BIUSHUS PA3IHYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOH PEaKIMu U
MOJIOKEHNE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuomgmueckoir cucrteMe XuUMHYECKHX dieMeHToB J[.U.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Du3nyecKkue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIopoia, cepbl, hochopa u yriepoaa).

Bonopoa. Tlonydenne, ¢uznueckue M XMMHUYECKHE CBOMCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uipuabl. TOMIMBHBIE 371€MEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOPOBI. BakHelme KUCIOPOACOAEpIKAIUE COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOMY4YeHHs rajioreHoB. [IpumMeHeHne rajioreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlaGopaTopHble W HPOMBILUICHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOJA.
®uznyeckue U XUMHUYECKHE CBOWCTBA W IPUMEHEHHE Kuciaopoga U o30Ha. Oxcuasl u
NEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Okcua cepoli(IV), oxcun cepri(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KucHoThl. [lpuMeneHnue cepel U eé
COCIMHECHU.

A3zor. Haxoxxnenue B mpupojnie, crnocoObl MONy4eHHs, (U3MUYEeCKHe U XHUMHUYECKUE
cBoMcTBAa. AMMHMaK, HUTpuAbl. OKCHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpriMeHeHMe a30Ta U ero coeluHEHUH. A30THBIC
ya00peHusl.

®ochop. Haxoxnenwe B mpupoje, crnocoObl moimydeHusi, GU3NYECKUe U XHUMHUYECKUE
cBorictBa. Dochuaer u Pochun. Oxcuasl dochopa, dochopHas kuciaora U e€ COIu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeHIECTB, oOpa3oBaHHBIX yriepomoMm. Oxcupn yraepoxa(ll),
okcup yriepona(lV), yrompHas kuciota U €€ coiu. AKTUBUPOBAHHBIA YIojib, aJcOpOIUs.
Oymnepensl, rTpadeH, yriaepogHble  HaHOTpYOku. [IpuMeHeHWe MPOCTBHIX  BEIIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COEAUHEHUN.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(IV), kpeMHUeBas KMCIOTA, CHIIMKATHI. [I[puMeHeHe KPEeMHHUS U €ro
coenuHeHuil. CTEKI0, ero Moly4eHue, BUAbl CTEKIIA.

[Tonoxxenne metansos B [lepuonnueckoil cucreMe XMMHUYECKUX 371eMEHTOB. Oco0eHHOCTH
CTPOEHUS JEKTPOHHBIX 000J104eK aTOMOB MeTajuioB. O0mue pusnueckue cBOMCTBAa METAIIIOB.
[TpumeHeHne MeTaNIOB B OBITY U TexHHKE. CITaBbl METAJLIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUuH MerauioB.  OOmme crnocoObl  MOJTY4EeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUsl, TUPOMETAIUTYPrus, deKTpomeTautyprus. Ilonarue o koppo3uu
MeTasuoB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamioB [A-rpynmnsl [lepuognueckoit cHCTEMbl XUMHUYECKUX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XUMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetannoB IIA-rpynmer [leprogudeckoit cUCTEMBI XUMHYECKHX
BJIEMEHTOB. Maruuii W KajblMid: MojgyyeHHe, (U3NYECKMe W XHMMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHHH. KECTKOCTh BOJBI M CIOCOOBI €€ yCTpaHEHHUSI.

AOMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(OTepHble CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMA,
TUIPOKCOKOMILIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX JIEMEHTOB.

®uznyeckue U XMMUUYECKHUE CBOMCTBA XpoMa U €ro coequHeHui. OKCUapl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U AUXPOMATHI, UX OKUCIHTEIHHBIC CBOMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro coeauHeHui. Baxueiimme
coenunenus: Mmapranua(ll), mapranua(IV), mapranua(VI) u mapranma(VII). Ilepmanranar xanus,
€r0 OKHMCIINTENNbHbBIE CBONCTBA.



du3nyecKnue U XUMUYECKHE CBOMCTBA JKeJie3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(Ill). [lonydyenne u npuMeHeHUE *Keje3a U ero CIJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coenHeHui. [lonyyenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, Gpu3NYecKue U XUMUYECKUE CBOIicTBa. AMGoOTepHbIe CBOWCTBA OKCHUIA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS BEHIECTB M MX MPEBPAILCHUM: HU3ydEeHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaiibl M CIUIaBbl», B3aMMOJECHCTBHUE ILIEJIOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAaHUE BUAECOMATEPUAIOB), B3aUMOJAECUCTBUE LIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoueld, KaueCTBEHHbIE PEaKI[MU Ha HEOPTraHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTHOHBI METAJJIOB, B3aMMOJICUCTBUE THAPOKCUJIOB aJIOMHHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHUuEe SKCIEPUMEHTANIbHBIX 3aa4 1o TeMaM «['anoreHsi»,
«Cepa u e€ coenuHEHHS», «A30T U Pochop 1 UX COCTUHEHU», «MeTauTbl TIaBHBIX MOATPYII»,
«MeTtaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA denoBedecTBa. [loHATHE O HAayYyHBIX
METO/JaX TIO3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIIIICHHBIE CIOCOOBI MOTYyYEHUs BaXKHEHIIINX
BellecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMbliiiieHHbIe
CIOCOOBI MOJMYYSHHsS] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalollel cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CrieUeHUH SHEPTETUUECKON O€30MMacHOCTH.

XuMus W 370poBbe 4esloBeka. JlekapcTBeHHbIe cpencTBa. [lpaBuia HCIOIb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Pollb XUMUK B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON O€30MaCHOCTH.

Kocmernueckne u mapdromepnsie cpenactsa. bertoBas xumwus. [IpaBuia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B TOBCEIHEBHOMN )KU3HHU.

XUMHUS B CTPOUTENBCTBE: BKHEHIIINE CTPOUTENbHBIE MaTepHUalbl (IIEMEHT, OETOH).

XumHus B CEIHCKOM X03siiicTBe. OpraHndecKue 1 MUHEPAIbHBIC YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPaCKH, CTEKJIO, KepamMuka. MaTepuaibl
JU1s1 3JIeKTpoHUKH. HanoTexHonoruu.

Pacuérnbie 3a1aun.

Pacuérpl: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, Macchl (00bEMa, KOIMUECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CITU OJHO W3 BEIIECTB WMEET NpUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEAaKIMU, €CIU OJIHO M3 BEIIECTB JAaHO B BHJE PacTBOpa C
onpeAes€HHON MacCOBOW JOJEH pPAacTBOPEHHOIO BENIECTBA, MAaCCOBOW IO W MOJSIPHOM
KOHIIGHTpAIlMM BEIECTBA B PACTBOpPE, JOJM BBIXOJIa TMPOJIYKTAa PEAKIIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMeTHBIE CBSI3H.

Peanuzaius MeXIpeIMeTHbIX CBSA3eH MpHU W3YyYeHHH OOIIEH U HeOpraHUYecKOil XUMUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATUM, IPUHATHIX B OTACIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEHHO-HAyYHbIEC TOHATHS: SBJICHHE, HAy4dHBIH (DaKT, THUMOTE3a, TEOpHs,
3aKOH, aHalu3, CHUHTE3, KiIacCu(pUKAUs, TEePUOJUIHOCTh, HAOIIOJICHUE, W3MEpPECHUE,
AKCIIEPUMEHT, MO/ICJIb, MOACIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIECTBO, TEIO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, WICAIBHBIN Tra3, (QU3NYECKUEC BEIUYHHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, SJHEPTHUsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboIu3M, MakKpo- H
MHUKPOAJIEMEHTBI, OC€JIKH, KHUPBI, YIIEBOABI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U IMOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XuMHU4ECKasi MPOMBIILIEHHOCTh, METAJULYPrusi, CTPOUTEIbHbIE MaTepUabl,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, MHINEBAass IPOMBIIUICHHOCTh, (hapMaleBTHIeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB, 3JICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJIETICHBI CJIETYIOIINE COCTABISIONINE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH M CaMOOIPEEICHHUIO;
HaJIM4YUMe MOTHUBAllMM K  OOYYeHHMIO; TOTOBHOCTh U  CIOCOOHOCTH  OOyYarommxcs
PYKOBOACTBOBATLCSA IMPUHATBIMU B O6H.[CCTB€ npaBuJiaMd WU HOpMaMM IHOBCIACHUS, HAINYUC
IMpaBOCO3HAHUA, DKOJIOTHUECKOH KYJBbTYPBHI; CIIOCOOHOCTH CTaBHUTh e U CTPOUTH KU3HCHHBIC
TUTaHBI.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUS» OTPaxaroT CHOPMUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW EATEILHOCTH 00YUYAIOMIUXCsl B MPOLIECCE pealln3aluu
00pa3oBaTenbHON AESTEIBHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT cHopMHUPOBAHHOCTH
OTIbITA [TO3HABATENBHON U MPAKTHUUYECKOM JNEATENbHOCTH 00YyYaIOIIMUXCS B MIPOLIECCEe peanu3aluu
00pa30BaTeNbHOM 1eATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HaHHUA 00YYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MNpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BBIMOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMIO OTE€YECTBEHHOM
XHAMUH,

YBaXXCHHUA K IMPOLECCY TBOPUCCTBA B o0OJacTu TCOPHUHN U MPAKTHYCCKOI'O IMPUITOKCHUA
XUMHUH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CTh pPe3ylbTaT HIJIUTEIbHBIX HAONIOACHUIA,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

UHTEpeca M TI03HABaTeJbHbIX MOTHMBOB B IIOJYUEHHH M TOCIEAYIOIIEM aHalu3e
MH(pOpPMaLIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHS;

CIOCOOHOCTH OICHUMBATh CUTyalluHd, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJICHUAMH, U
NPUHUMATh OCO3HAHHBIE pPEIICHUS, OPUEHTUPYACh HAa MOpPalbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILIEHMBAaTh CBOE IOBEICHHE W IOCTYNKM CBOMX TOBApHUILEH C MO3ULMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:

NOHMMaHMUA LEHHOCTeH 310pOBOro M 0e30macHOro olpas3a XKHU3HH, HEOOXOIUMOCTH
OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTBCHHOMY (1)I/I3I/I‘ICCKOMY H ICUXUYCCKOMY 300POBbIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHUMAHUS IIEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUSA TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHS aAIKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIBLCKOM JICSITEIIBHOCTH,
00IIECTBEHHO IOJIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEUICHUU MPAKTHYECKUX 3a/lady COLHUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 Kjiacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYECHUIO MPodeccHil pa3NuyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaraM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMSI,
Oynyieil mpodeccun u peaan3anuu COOCTBEHHBIX KHU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB U TIOTPEOHOCTEH O0IIIeCTRA;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKU3HU Ha 3eMiIe;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOJIH30BAHUS JOCTIKCHUM XUMUU JIJIs PEIICHUs] BOIIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HENPUITHS JEUCTBHUM, MPUHOCIIIMX BPEd OKPYKalIled MpUpOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJIOTHYECKOTO MBIILIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COITMATBHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON PAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoHaIbHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEU U
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XWMHH JJII COBPEMEHHOM ITMBHJIM3AIMH: B €&
TYMaHHUCTUYECKOW HAIPAaBICEHHOCTH M BaXKHOW pPOJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, B PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO PAa3BUTHS YEIIOBEUYECTBA — CHIPHEBOI,
OSHEPTreTUYECKOW, THIIEBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
00ecTeueHnH yCIOBUN YCTICIITHOTO TPYAA U AKOJIOTHYECKA KOM(DOPTHOM KU3HHU KAKIOTO YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBAHHBIC 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIMXCS JAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIJISI PEIICHUS TPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIBCKOM IeITebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHH C JKU3HECHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pPa3iIMYHbIX chepax npodeccHnoHaTbHON
JESTEIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS! MPOTrpamMMbl MO XMMHHM Ha YPOBHE CPEIHErO
o0111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIE TIOHATHS, OTPAKAIOIIHME LIEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U cienu UKy METO/IOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  yueOHble  JAedCTBUS  (TMO3HABaTeldbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GopMHUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4arouXcs;

CIOCOOHOCTh ~ OOYYalOLIUMXCS ~ MCMOJb30BaTh  OCBOEHHBIE  MEXIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcCallbHble y4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAIbHON NTPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXKalOT OBJIAZEHHE YHUBEPCAIbHBIMU y4E€OHBIMU
MO03HABATEIbHBIMHU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JAEHCTBUSIMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a3oBble JJOorMYecKHUE AeHCTBUS:

CaMOCTOSITENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeIbHOCTH, 3aJaBas HapaMmMeTpbl W KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIBbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIPpU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHH M yCTaHABIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBETCTBYIOIINE MOHATUS JUISI OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIECCTB U XUMHNYECCKUX peaKumZ;

YCTaHABJIIMBATh MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMHU SABJICHUSAMU,

CTPOUTH IJIOTUYECKUE PACCYKICHHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHHUSAX, (OPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHMS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMynia, YpaBHEHHE XHMHUYECKOM peakuud — NpU peleHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/ay, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC MPENCTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O TIO3HAHMSI BEILECTB M XUMUYECKUX PEAKLIU;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIb30BaTh IOCTaBJICHHBIE M
CaMOCTOSITENIEHO C(hOPMyTUPOBAHHBIE BOIPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHMPOBAHHUA M IPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
POTHO3UPOBATh €ro pe3yibTar, (popMynupoBaTh 000OLICHHS M BBIBOJIBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJETAHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOIOB pEHICHHS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHAJM3UpOBaTh HMH(POPMAIMIO pPA3IMYHBIX BHUJOB MU (OPM MpEACTaBICHUS, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl M NPUMEHATH pa3jIMyYHbIE METOAbl IpPU IOMCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY IpeICTaBICHUs] UHPOPMAIUH (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIH $3bIK B KauyecTBE CpeAcTBAa NpU paboTe ¢ XUMHUYECKOH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUecCKue W MaTreMaTH4yecKHe) 3HaKu |
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJIAIHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIe 1elCTBUA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAEMOM TEMBI B X0JI€ TMAJIOTa /WU JUCKYCCHH,
BBICKA3bIBaTh UCH, (OPMYITHMPOBATH CBOU MPEAJIONKEHUS OTHOCUTEILHO BHITIOTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIILHOW ACATEIBHOCTH, MOJY4YECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
9KCHEPUMEHTa, MNPAKTU4YEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anyu y4yeOHOro MpoeKTa,  (HOpMyIHpOBaTh BHIBOJABI MO pe3yjibTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIACOBAHMSI MTO3UIIHMIA B X0/1€ 00CYX/IeHUS 1 0OMEHa MHEHHSIMH.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIHHOCTH,
onpenenss e€ Ienu W 3aJa4d, KOHTPOJIMPOBATH M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii allrTOPUTM JICHCTBHI TPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYILIECTBIIATH CAMOKOHTPOJIb JAEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTrHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMUHU Ha yrilyOJIEHHOM YpOBHE Ha
YPOBHE CpeJHEero oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbIE€ 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUM 110 OCBOECHMIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHUIO
3HAHUM B PA3JIMUHBIX YYEOHBIX CUTYalUsX, a TaKXKe B PEAIbHbIX >KU3HEHHBIX CUTYaIMsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHMM NPEAMETHBIE PE3yJIbTaThbl MPEACTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD» OTPaXkKaroT:

c(OpMUPOBAHHOCTh MPEACTAaBICHUM: O MeCTe W 3HAYEHWU OPraHWYeCKOM XHMMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ poJIM B 00eCIeueHNN YCTONYUBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHun MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKOM M THUIIEBON 0€301acCHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaoOB, HOBBIX HCTOYHHUKOB HHEPIrUU, B OOECleYeHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YelloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUN, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATHSL — XMMHYECKHIl DIIEMEHT, aToM, AP0 M DIIEKTPOHHAs 000jodYka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aToMma, TMOpHUIM3alus aTOMHBIX
opOuTaned, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJISPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHANIbHAS TPYIIMa, pajuKkan, CTPYKTypHble (Qopmyinbl (pa3BEpHYTHIC, COKpALIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHuYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMED, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3ako” . M. MenneneeBa, Teopusi CTpOCHHS
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS W TPEBpALIeHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMHM, MHUPOBO33PEHUECKHE 3HAHHUA, JIEKAILUE B OCHOBE IOHMMAaHUS
OPUYMHHOCTY U CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TMPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIHMSHHHM aTOMOB W TpPYyHI aTOMOB B MOJIEKyJaX (MHIYKTUBHBIA U
Me3oMepHbIi 3 dexTr, opuenTanTsl [ u Il pona); dakromoruueckue CBEACHHUS O CBOWMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM MCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIHUIAX XUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MPOU3BOICTBA METAHOA, TIepepaboTKu HedTn);

c(OPMHPOBAHHOCTh YMEHUI: BBISBIATh XapaKTEpHbIE IPU3HAKY MMOHATUH, yCTAaHABIUBATb
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MIOHATHUS IIPH OIIMCAHUH COCTABA, CTPOCHUS U
CBOICTB OPraHUYECKUX COCIUHECHUM;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHYECKYK0 CUMBOJIMKY JUIsl COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBJATh ypPaBHEHUS XHMMHUYECKHX pEaKkUMid M  pacKpplBaTb HUX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI IOCPEJICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca 3TMX peakuUuid, peakuuil HOHHOro OOMEHa MyTEM COCTaBJICHUS HX IOJHBIX U
COKpAIIEHHBIX MOHHBIX YPaBHEHUII;

U3rOTaBIMBAaTh MOJIEIM MOJEKYJ] OpPraHMYECKHUX BEIIECTB JUIsl MJUIIOCTpAllUU  MX
XUMHUUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTb YMEHUH: YCTaHABIMBATh IPUHAAIC)KHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHus 1o cucremarnyeckol HomeHknatype (IUPAC) n npuBoauTh TpUBHAJIBHBIE HAa3BaHUS
JUISL  OT/AEIBHBIX TPEJCTaBUTENEH OpPraHWYECKUX BELIECTB (STWJIEH, AaleTHIEH, TOIyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTalabJerusl, aueToH, MypaBbHHas
KHCJIOTA, YKCYCHasi KHUCJIOTa, CTE€apUHOBas, OJEHHOBAs, NAJIbMUTHHOBAs KUCJIOTHI, TJIMLUH,
aJIaHWH, MaJIbT03a, PPYKTO3a, AHWJIUH, TUBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XHMHUYECKOM CBSI3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHUS OPraHMYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKkTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3INYHbIX KJIACCOB OPraHUYECKUX BEIECTB!
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIME€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJIEBOI0B (MOHO-, TU- U TIOJHCAXapUa0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMM COOTBETCTBYIOIIUX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KpaTHOCTH M THUIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKH YTIEBOJOPOAHOIO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CIOCOOBI €ro MnepepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUH, MOJEIHPOBAHUM, OHKCIEPUMEHTE (peaJbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUSI NPUMEHSATh OCHOBHBIE  ONEpAIlMM  MBICIUTEIHHON
NEeSTeIbHOCTH — aHalIM3 WU CHHTE3, CpaBHEHHE, O00OOIEHHE, CHUCTEMaTH3alluiO, BBISBIICHHE
IIPUYUHHO-CJICICTBEHHBIX CBA3EH — I U3y4EHUS CBOMCTB BEIIECTB U XUMUYECKUX PEaKLUN;



Cc(OPMHPOBAHHOCTb YMEHU: BBIABIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
OpPEICTAaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHbIX TIPEAMETOB s Oojiee OCO3HAHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 110
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XUMUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Tbl MO0 HAXOXKACHUIO XUMHYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MAacCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCHIEACTBUS OBITOBOM M IPOU3BOACTBEHHOW J€SATEIHLHOCTH
YeJ0BEKa, CBA3AHHOM C mepepa0dOTKOM BellecTB, HUCIOJIb30BaTh IOJIyYEHHbIE 3HAHUS Ui
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUECKUN
9KCHEPUMEHT (IIOJTY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHuss ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOnroAaTh IMpaBWila IKOJOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMH
JEATEIIBHOCTH B ILIEJIAX COXPAHEHUS CBOErO 370pOBbs, OKPYXKaroUleW NPUPOJHON cpenbl U
JOCTHXKEHUS €€ yCTONYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1/1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHsI COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOM
uH(pOpMalliy B pa3IMYHBIX HMCTOYHUKAX (HayyHas M y4yeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KpUTUUYECKH AaHAJIU3UPOBATh XHMUYECKYIO
uHpOopMalrio, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBHH C MOCTABJICHHOW y4eOHOM
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsS Kypca «OOImas W HeopraHuyecKkas XUMHs»
OTpaXKaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPUAIbHOM €AMHCTBE MHPA, 3aKOHOMEPHOCTSIX
U TI03HaBa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U €€ poji B 00ECIeYeHUH YCTOWYMBOIO Pa3BUTHS, B PELICHUU MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
IPUPOJONOIb30BaHUA, B POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPhI UEJIOBEKA, & TAKXKe
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATarollue
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBL, JJIEKTPOHHAsE 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOWTaNM, OCHOBHOE W BO30YXKIAEHHOE COCTOSHHS aroma, THOpHIH3arius
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIICHHS, XUMHMYECKas CBs3b (KOBAJEHTHAas, MWOHHAs, MeETaJNIMYecKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas PEaklHs, PacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpHsI DIIEKTPOJIUTUYECKON
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHUM; COBPEMEHHBIEC MPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX PpEaKlUUi, TEPMOJMHAMUYECKMX M KHMHETUYECKHUX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XMMHYECKOM DPABHOBECHUH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMaXx;
dakTosornueckrue CBeJEHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BaXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON MAESITETbHOCTH 4YelIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO ITPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEpHbIE MPU3HAKY NOHATUN, YCTaHABINBATh
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMNHCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHS MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY ISl COCTaBICHUS
dbopMyn BEIIECTB U YypPaBHEHUM XHUMUYECKUX PEAKIHUI, CHUCTEMaTHMYECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAETHHBIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHUS OINPENIENATh BAJIEHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEAMHEHMSIX, BHJI XUMHUYECKOW CBSI3U (KOBaJIeHTHasl, MOHHasA, MeTajlInyeckKas,
BOJIOPOJIHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBICHATh 3aBUCUMOCTh CBOWCTB BELIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEIIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIACCU(UIMPOBATh: HEOPraHMYECKHE BEIIECTBAa IO HX
COCTaBY, XMMHUYECKHUE PEAaKIMU MO PA3NUYHBIM MPHU3HAKAM (YUCIY U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa U JIpYrHe); CaMOCTOATEIbHO BBIOMpPATh OCHOBAaHUS WU
KpUTEPUU JJIs KJIacCU(PUKALUN N3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHUSI pacKpblBaTh CMBICH THepuoguueckoro 3akonHa JI. MW.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOrHOCTUYECKYIO (PYHKIINH;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmommueckoin cucremst JI.U.
MenzeneeBa, UCIONb3Yys MOHATHS «IHEPIETUYECKUE YPOBHMY, «IHEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE W BO30YXIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB M HUX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoanyeckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX AIIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPU30BaTh (OMUCHIBATh) OOIMHME XUMHYECKHUE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJITBEP)KIATh CYLIECTBOBAHME I€HETHUUECKOM CBSA3HU
MEXy HEOPraHUYECKMMU BELIECTBAMHU C IMOMOIIbIO YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPECTBOM COCTABIICHHSI DJICKTPOHHOTO OajlaHCa 3THX pEaKIHii; peakluil HOHHOTO
oOMeHa IyTEM COCTaBJIEHUS HX IIOJHBIX M COKpaUIEHHBIX HOHHBIX YPaBHEHUM; peakuui
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c()OPMUPOBAHHOCTh yMEHHS OOBICHITh 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PABHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuuiun Jle HlaTtense);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
MPOMBINIJICHHOTO TIOMYyYEHUS CEPHOM KHCJIOThI, aMMHaKa, OOIIWe HAYYHBIC PUHITUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIIECHUS PUCK-TIONb3a;

c(hOpMUPOBAHHOCTD BJIAJCHHS CUCTEMOM 3HAHUI O METOJIaX HAYYHOT'O MO3HAHUS SIBICHUMN
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH IEATEIbHOCTH YEJIOBEKA U B TIOBCEHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISBISTH B3AUMOCBSI3b XUMUYECKUX 3HAHUHN C TTOHSATUSIMU U
MPEJCTAaBICHUSIMA JIPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB sl 0Oojee OCO3HAHHOTO
MMOHUMaHUS MaTepUaAIbHOTO €IMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, Macce WIH 00BEMY OJHOTO M3 YUACTBYIOIIUX B PEAKIIHH
BEIIECTB; TEIUIOBOTO 3(peKTa peakiuu; 3HaUeHUs BOJOPOIHOTO TOKa3aTels paCTBOPOB KUCIOT
W IIeJIoYel C M3BECTHOM CTENEHBIO JMCCOLMAINM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MacCcOBOM JI0Jied pacTBOPEHHOTO BEUIECTBA WM JaHO B HM30BITKE (MMEeT MpUMECH); TOIU
BBIXO/Ia MTPOJIYKTa PeaKkiuu; 00BEMHBIX OTHOIIIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (IIPOBE/IEHUE PeaKIuii HOHHOIO OOMEHa, MOATBEPKACHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AaKTOPOB Ha CKOPOCTh XMMHUYECKOM peaklnu, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamnb» u «HemeTamisl») ¢ coOntoeHneM npaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTaBIATh B pa3iuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OLICHUBAThH UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHI: COOIOATh MIpaBUjIa MOJb30BaHUS XUMUYECKON MOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
M0 BBHIMOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMUYECKU IEeIeCO00pa3HOTO
MOBEJICHUS B OBITY W TPYIOBOW [EATEIHHOCTH B IIENIAX COXPAHEHUS CBOETO 370POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINPEACIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XWMHUYECKOM
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTepHET U [pyrue), KPUTHUECKH aHAIU3UPOBATH XHUMHUYECKYIO
uHpOpMalnIo, iepepadaTbBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1auen.
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1.3 XHUMHYECKUE PEaKIUN 19 1 3
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramist 31 1 3
2.2 Meranbl 23 2
Hroro no pazgeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTobl TO3HAHUS B XUMUHM. XUMUS U 9
' KHU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

[Ipenmer u 3HauEHHE OPraHUYECKOMN
XUMHHU, IIPEJICTABICHUE O MHOr000pa3uu
OPraHN4YeCKUX COCTMHEHUHN

DIEKTPOHHOE CTPOEHHUE aToMa yriiepoaa
(ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS).
BasieHTHBIC BO3MOKHOCTH aTOMa yriepoJia

XI/IMI/ILIGCKaSI CBs3b B OpFaHI/I‘-IeCKI/IX
coeuHeHUsIX. MexaHn3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CIIOCOOBI pa3phiBa
CBsI3eH

05.09.2023

06.09.2023

07.09.2023

Teopust cTpoeHUs OPraHUuYECKUX
coequHeHunii A. M. Byrneposa

12.09.2023

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (}eKTH B MOJIEKYJIaX OPTaHUYECKUX
COEMHEHMI

13.09.2023

[IpencraBnenue o kiaccuukanuu u
cucremarnyeckas Homenkiatypa (IUPAC)
OpPraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B opraHn4eckoi
XUMUHU

14.09.2023

19.09.2023




Cucremarusanus 1 00001IEeHUE 3HAHUMI 110
TEME

20.09.2023

AJKaHBI: TOMOJIOTHYECKHH psil, 001as
¢dbopmyrna, HOMEHKJIATypa 1 U30Mepus,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ

21.09.2023

10

11

dusnueckre U XUMUYECKHUE CBOMCTBA
AJIKAaHOB

Haxosxnenue ankanoB B mpupojie. CriocoOsbl
MOJIy4EHUs U IPUMEHEHHUE alIKaHOB

26.09.2023

27.09.2023

12

[uknoankanel: oomast popmyna,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS M XMMHUYECKUX CBOMCTB, CIIOCOOBI
MOJIyYEHHS U IPUMEHEHUE

28.09.2023

13

Pemenne pacu€THbIX 3a1a4 Ha
oTpezieNIeHue MOJIEKYIpHON (HOpMYyIIbI
OpPraHNYECKOT0 BEIIECTBA 110 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJALIUX B €70
coctaB. Cucremaruzanus 1 060011eHIEe
3HaHUH 110 TeMe

03.10.2023

14

AJKEHBI: TOMOJIOTUYECKHH psJl, oO1as
dhopmyna, HOMEHKJIATYypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI.
CTpyKTypHast 1 IMC-TPAHC-U30MEPUs
aJIKCHOB

04.10.2023

15

dusndeckre U XUMUYECKHIE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

05.10.2023

16

CrniocoObl mosTyyeHHs 1 IpUMEHEHUE

10.10.2023




AJIKCHOB

[IpakTrueckas padorta Ne 1 mo teme 11.10.2023
17 "[losrydeHne ATUIIEHA U U3YyYEHHE €TI0
CBOMCTB"
Pemenue pacy€THbIxX 3a/1a4 Ha 12.10.2023
18 onpeieICHUE MOJICKYIIPHON (OPMYITBI
OPraHU4YECKOro BEIIECTBA
AJIKaJIMeHbl: CONPSIKEHHBIE, 17.10.2023
19 HU30JIMPOBAHHbIEC, KYMYJIUPOBAHHBIE.
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS
20 XHAMHYECKUE CBOMCTBA CONPSIKEHHBIX 18.10.2023
JIUEHOB
21 CriocoObl osTyyeHHsl U IPUMEHEHUE 19.10.2023
aJKagueHoB
AJIKUHBI: TOMOJOTHUECKUN psifI, oO1ast 24.10.2023
29 dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL,
(bu3nueckue cBOcTBa
23 XUMHUYECKHE CBOMCTBA aJIKUHOB 25.10.2023
24 KauecTBeHHbIE peakliii Ha TPOMHYIO CBSI3b 26.10.2023
o5 CriocoObl MosTydyeHus: ¥ IpUMEHEeHHe 07.11.2023
AJIKUHOB
2% Pemrenue 3ana4: pacu4€rsl 10 YPaBHEHUIO 08.11.2023
XAMUYECKON PEAKIINT
27 CucremaTu3aius 1 0000IIeHNe 3HAHUH TIO 09.11.2023

TEMC




28

29

ApeHBI: TOMOJIOTHUECKUN PsijI, o01Ias
(dbopMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OcH30I1a U TOTYO0JIa, UX (PU3HYECKUE
CBOMCTBa

XUMHUYECKUE CBOMCTBA APEHOB: PEaKLIMU
3aMeIleHUs

14.11.2023

15.11.2023

30

31

32

XHWMHYECKUE CBOMCTBA aPEHOB: PEAKLUU
MPUCOEIUHEHUS, OKHCIIEHUE TOMOJIOTOB
OeH30i1a

Oco0EHHOCTH XUMHYECKUX CBOICTB
CTUpOJIa

Pemenue pacu€rHbix 3a/1a4 Ha
oTpeieNieHue MOJIEKYIIpHOU (HOpMYIIbI
OPraHUYECKOro BEIIECTBA

16.11.2023

21.11.2023

22.11.2023

33

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
apeHoB

23.11.2023

34

35

['eHeTnvecKkas CBSA3b MEKAY Pa3TUIHBIMU
KJIacCaMH YTJICBOJOPOJIOB

Pacu€rel mo ypaBHEHHSIM XUMHUYECKHX
peakuuii. CucremMaTu3zanys u 00001eHe
3HaHUH 110 TeMe

28.11.2023

29.11.2023

36

[Ipupoansiii raz. [lomytHbie HEQTAHBIE
rasbl

30.11.2023

37

38

KameHHBIi1 yroape ¥ IpoIyKThI €T0
nepepadoTKu

Hed1b 1 cniocoOsI e€ nepepaboTKH.
[TpumMeHeHMe TPOLYKTOB IepepaboTKU

05.12.2023

06.12.2023




HepTH

39

40

I'enernueckas cBA3b MCXKIY pa3JIndYHbIMU
KJ1acCaMu yrijiieBoaopo0B
FaJ'IOFCHOHpOI/IBBOI[HI)IC YIrJiI€BOAOPOAOB:
SJICKTPOHHOEC CTPOCHUE, pCaKIN1
3aMCIICHUA IraJIorcHa

07.12.2023

12.12.2023

41

JeiicTBue menouei Ha
raJoreHnpou3BoAHbIC. B3auMopeicTeue
JUTAJIOTCHAJIKAHOB C MATHUEM M IIMHKOM

13.12.2023

42

43

44

45

CucreMaru3zanus 1 0000IIeHNE 3HAHUI 10
pazneny "YriaeBogopoast"

KoHntposbHas paboTta 1mo Teme
"YraeBogopo b

[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKUH psil, oOriast popmyna,
CTpOCHHE MOJIEKYJ, U30MEpHs,
HOMEHKJIaTypa, Kiaccupukamus,
(bu3nueckue cBOcTBa

XHWMHYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

14.12.2023

19.12.2023

20.12.2023

21.12.2023

46

47

48

CriocoObl MosTyueHus: ¥ IpUMEHEHUe
OJTHOATOMHBIX CITUPTOB

[IpocTeie 3¢upsl: HOMEHKIATYpa U
HU30MepHsi, 0COOEHHOCTH (PUBNYECKUX U
XUMHUYECKUX CBOWUCTB

MHoroaToMHbIE CIIUPTHBI: STUJIICHTJIMKOJIb U

TIIMLEPHH, X (PU3NYeCKHe U XUMHUYECKUE
CBOMCTBA

26.12.2023

27.12.2023

28.12.2023




49 CriocoObl osTyyeHHs 1 IPUMEHEHNE 09.01.2024
MHOI'0aTOMHBIX CIIUPTOB
50 @DeHOII: CTPOCHUE MOJIEKYIIBI, (PU3NUYECKHE 10.01.2024
cBoiicTBa. TokCcHYHOCTH (PeHONTA
51 XuMHYecKue CBOMCTBA (heHoIa 11.01.2024
59 CriocoObl osTy4eHHs 1 IPUMEHEHNE 16.01.2024
¢denona
[IpakTuueckas paborta Ne 2. Pemenue 17.01.2024
53 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME
"Crupthl 1 peHombI"
54 CucremaTu3anus 1 0000I1IeHNe 3HaHUH IO 18.01.2024
TeMe
AnpJeruipl ¥ KETOHBL: 2JIEKTPOHHOE 23.01.2024
55 CTpOEHHUE KapOOHWIBHOW TPYIIIIBL;
TOMOJIOTUYECKHE PsJIbI, 00111ast popMmyia,
M30MEpHsI U HOMEHKIIATypa
56 Anbaeruapl ¥ KeTOHbI: PU3NYECKUe 24.01.2024
CBOMCTBA; pEaKIMK MPHUCOCTUHEHNUS
57 Peakuuu oxuciieHHs M KaUECTBEHHBIE 25.01.2024
peaKLyu aJIbIETU0B U KETOHOB
58 CriocoOb! TTOTy4eHHS aJIbIETUIOB U 30.01.2024
KETOHOB
OHOOCHOBHEBIE TIPEIeTbHbBIE KAPOOHOBHIE 31.01.2024
59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS X
MOJIEKYJI
60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX 01.02.2024

KHCIIOT, UX (pu3nueckue cBoiicTBa




61

XUMHUYECKUE CBOMCTBA MPEIEIbHBIX
OJITHOOCHOBHBIX KapOOHOBBIX KUCIIOT

06.02.2024

62

63

64

65

OcobeHHOCTH CBOMCTB MypaBbUHON
KUCJIOTBL. MHOT000Opasue kapOOHOBBIX
KHCJIOT

Oco6eHHOCTH CBOMCTB: HEMPEACIIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kuciot. [IpencraBurenu BeICIIMX
KapOOHOBBIX KHUCJIOT

ITonstue o IIPOU3BOJHBIX Kap6OHOBLIX
KHCJIOT

Crioco05b1 MOJIYYCHH U IPUMCHCHUC
Kap6OHOBBIX KHCJIOT

07.02.2024

08.02.2024

13.02.2024

14.02.2024

66

CrnosxxHbie 3()UPBI: TOMOJIOTHYECKUH PS/I,
obmas popmyina, uzoMepus u
HOMEHKJIaTypa

15.02.2024

67

68

69

dusnueckue U XUMHUYECKHUEe CBOMCTBA
3¢upoB

Pemenue paC‘-IéTHBIX 3alav: 110 YPaBHCHUTIO

XUMHUYECKOHN pPEaKIMU, Ha ONIPEJIEIICHHE
MOJIEKYJISIPHOM (hOPMYJITBI OPraHNYECKOTO
BELIECTBA

ITpakTuyeckas padora Ne 3. Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TeEME

"KapOoHoBsle KucioTsl. CroxkHbie 3¢pupsr”

27.02.2024

28.02.2024

29.02.2024

70

XKupsl: ctpoenue, pusnueckue u
XUMUYECKHUE CBOMCTBA (THAPOITH3)

05.03.2024




71

OcoOeHHOCTH CBOMCTB KHPOB,
COJZIepIKAINX OCTATKH HEIPEIeIbHBIX
JKUPHBIX KUCIOT. JKUpBI B IpUpoIe

06.03.2024

72

Mpbiia Kak COJIM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Moolee aeicTrue. Ilonsatue o
cuHTeTHYecKux Moroumx cpeactrax (CMC)

07.03.2024

73

74

['enetnyeckas CBSI3b YIi€BOJAOPOIOB U
KHCJIOPOJICO/IEPKALUX OPraHUYECKUX
BELIECTB

Pacuétbl mo ypaBHEHUSM XUMUYECKUX
peakuuii

12.03.2024

13.03.2024

75

Cucremarusanus 1 00001IEeHUE 3HAHUMN 110
TEME

14.03.2024

76

77

78

OO01mmas xapakTeprCcTHKA YTICBOIOB U
KJIacCU(HKAIUS YIIIeBOIOB (MOHO-, - U
MoJIMCaxapu/bl)

MoHocaxapuabl: pU3HUECKUe CBOICTBA U
HaxXO0XJAECHHE B IPUPOJIE

[IpumeHneHue rioKo3bl, €€ 3HaUeHUE B
KHU3HEIEATEILHOCTH OpraHu3Ma

19.03.2024

20.03.2024

21.03.2024

79

Jlucaxapuabl: caxapo3a, MalbT03a U
nakro3a. HaxoxneHnue B npupone n
MIPUMEHEHHE JHCaxXapuioB

02.04.2024

80

81

ITonucaxapuael: CTpOCHUE MAKPOMOJIIEKYI,
¢bu3nyecKkre 1 XUMHUYEeCKHe CBONCTBA,
IIPUMEHEHHE

[TousiTue 00 HNCKYCCTBCHHBIX BOJIOKHAaX

03.04.2024

04.04.2024




82

Pemrenne pacueTHsIX 3a1a4 Ha
OIIpEEIICHUE JI0JIA BBIXOAA MIPOLYKTA
peakuuu OT TEOPETUYECKHA BO3ZMOKHOIO

09.04.2024

83

84

85

CucreMaru3anus u 0000IIeHE 3HAHUI 10
pazueny

KontposbHas pabota mo teme
"Kucnopocoaepxaniue opraHu4ecKue
coequHeHHs"

AMUHBL: K1acCUPUKAIHS, CTPOCHUE
MoJIeKy, o01as popmyiia, H3oMepus,
HOMEHKJIaTypa 1 (pu3HuecKre CBOMCTBA

10.04.2024

11.04.2024

16.04.2024

86

XUMHUECKUE CBOIMCTBA an(haTHIECKUX
aMHUHOB

17.04.2024

87

88

AHWINH: CTpOEHHE aHIIINHA, 0COOCHHOCTH
XUMHUYECKHUX CBOMCTB aHUJIMHA

CriocoObl osTyyeHHs U IpUMEHEHNE
ann(paTHYECKUX aMHUHOB

18.04.2024

23.04.2024

89

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue CBoiCTBa.
OTtnenpHBIE IPECTABUTENN O
aMUHOKHCIIOT

24.04.2024

90

XuMHYecKre CBOMCTBA aMIHOKHCIIOT, UX
OMOJIOrYeCKOe 3HaYCHHE aMHUHOKUCIIOT.
CuHTe3 ¥ TUIPOJINU3 MENTHI0B

25.04.2024

91

92

benku xak mpupoHBIE TTOJIUMEPHI;
CTPYKTYPBI OCITKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

30.04.2024

02.05.2024




93

A30Tc0;[ep>1<amne IreTCPOUHKIINYICCKHUC
COCIUHECHUA. HyKJ'ICI/IHOBBIe KUCJIOTHI:
COCTaB, CTPOCHUE U Ouojoruyeckas POJIb

07.05.2024

94

[TpakTuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33a4 110 TEME
"A30TcoIepKaliie OpraHn4ecKue
coenuHeHus"

08.05.2024

95

[IpaxTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJia4 110 TCME
"Pacrio3HaBaHuEe OPraHUYECKUX
coeqrHeHnin"

14.05.2024

96

97

98

KonrponbHas pabota no reme
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€OUHEHUHN U
MCTOAbI UX CUHTE3a —IIOJIMMEPpU3AlUA U
IIOJIMKOHACHCAIIUA

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

15.05.2024

16.05.2024

21.05.2024

99

DnacToMepbl: HaTypallbHbIM CUHTETHYECKHE
Kayuyyku. Pe3una

22.05.2024

100

101

BomokHha: HaTypaJIbHbIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJ’II/IMepI)I CrieouaJIbHOI o
Ha3Ha4YCHUA

ITpakTuyeckas padora Ne 6. Pemenue

AKCIEPUMEHTAIIbHBIX 33724 110 TEME
"Pacrio3HaBaHue mjiacTMacc U BOJIOKOH"

23.05.2024

23.05.2024




O0001IeHYE ¥ cCUCTEMATU3 AU

24.05.2024

102 M3y4EHHOTO MaTepHalia 1o TemMe 1
"BricokoMoeKyapHbIe cOeTMHEHUs"
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoTshI pecypes:
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1 01.09.2023
anemeHT. M3oTomnbl
2 CrtpoeHue 3J1eKTPOHHBIX 000JI0U€K aTOMOB, 1 05.09.2023
KBaHTOBBIE UnCia
3 Knaccudukanus XuMHU9ecKuX JIeMEHTOB (-, 1 07.09.2023
p-, d-, f-a;1eMeHTHI)
4 Pacnipenenenue 351€KTPOHOB 110 aTOMHBIM 1 08.09.2023
opOuTaIIM
DneKTpOHHbIE KOH(UTYpAIN AaTOMOB 12.09.2023
5 3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1
COCTOSIHUH
6 DNeKTpOHHbIE KOH(UTYpaIli HOHOB. 1 14.09.2023
DNeKTPOOTPUIIATETFHOCTh
Ilepnonnueckuit 3akoH u Ilepuonnueckas 15.09.2023
7 CHCTEMa XMMHUYECKHX d1emeHToB 1. 1. 1
MeHeneeBa, CBA3b C COBPEMEHHOU TEOPUEM
CTPOEHHS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB 19.09.2023
8 XUMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU 1
IIPOCTBIX M CJIOKHBIX BELIECTB 10 IPYIIIAM U
Iepuoiam
9 CucremaTu3aius 1 0000IIeHNe 3HAHUH TIO 1 21.09.2023




TEMC

10

11

12

Bunnl xumuueckoii cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOW CBSI3H.
Bonoponnas cBsa3b. MexmoliekynsipHbie
B3aNMMOICHCTBUSI

BaneHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b JICKTPOHHON CTPYKTYPBI

MOJICKYJI C UX TCOMCTPUUICCKHUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAB U HOMCHKIJIATypa

22.09.2023

26.09.2023

28.09.2023

13

BemectBa MoneKyasspHOTO U
HEMOJIEKYJISIPHOTO CTpOeHHUs. THIb
KPUCTANIMYECKUX PEIIETOK U CBOMCTBA
BEILIECTB

29.09.2023

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBienne o KOJUIOUIHBIX pacTBOpPax

HcTrHHBIE paCTBOPBI: HACBILLIEHHBIE U
HEHACBIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CrniocoObl BbIpaKeHUsI KOHLIEHTPAIIH
pacTBOpoB

03.10.2023

05.10.2023

06.10.2023

17

Pemrenue 3amay ¢ uCoIb30BaHUEM [HOHATHHA
"MaccoBas 107151 paCTBOPEHHOTO BemecTna',
"MossipHast KOHUEHTpaus'"

10.10.2023

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/BaI_II/I}I u O606IJ.I€HI/IC 3HAHUH 110
TEMC

12.10.2023

13.10.2023




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHoOroo6pasue BemniecTs"”

Krnaccudukanus XuMHYECKUX pEeaKIui B
HEOPraHWYECKON M OpraHuYeCKON XUMHUH.
3aKOH COXpaHEHMS MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUU TTPU
XAMUYECKHUX PEaKIUIX

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckne ypaBHEHUS

17.10.2023

19.10.2023

20.10.2023

23

24

25

Beruucnenus no ypaBHEHHUSIM XUMHYECKUX
peaKkuui ¥ TepMOXMMHUYECKUM YPAaBHEHUAM
CKopocTh XMMHUYECKOH peakuuu, e€
3aBHCUMOCTH OT Pa3IHyYHbIX (PAKTOPOB.
Karanus u xaTanuszaropsl

['oMoreHHbIe U reTepOreHHbIE peakuu

24.10.2023

26.10.2023

27.10.2023

26

27

ITpakTuyeckas padora Ne 1 mo teme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
CKOPOCTb XUMUYECKON peakiuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKIIUU.
XHUMHYECKOE PaBHOBECUE

07.11.2023

09.11.2023

28

[IpakTuueckas pabora Ne 2 o Teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
M10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHS"

10.11.2023

29

DnekTpoiauTHyecKas auccoruanus. CUibHbIS
1 ciabpie AMeKTpoauThl. CTeneHb

14.11.2023




JUucconranumn

HNonnoe npoussenenune Boabl. Cpeaa BOJHBIX 16.11.2023
30 pactBopoB. BogopoHsiii mokaszarens (pH)
pacTBopa
31 I'maponus coneit. Peakiuu, nmpoTekaronume B 17.11.2023
pacTBOpax 3IEKTPOJIUTOB
[TpakTuueckas padora Ne 3 mo Teme 21.11.2023
32 "XHUMHUECKHE PEAKLIUU B PACTBOPAX
31E€KTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 23.11.2023
33 peaknuu. BakHelue OKHCITUTENN U
BOCCTaHOBUTEIHU
34 Mertoa 37eKTPOHHOTO (3JIEKTOHHO-HOHHOT0) 24.11.2023
Oananca
35 DNEeKTPOIN3 PACTBOPOB U PACILIIABOB 28.11.2023
BEILIECTB
36 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB 30.11.2023
37 Pemrenue 3aiay pa3nuyHbIX TUIIOB 01.12.2023
38 Cucrematusanus 1 0000IIIeHNE 3HAHUH 11O 05.12.2023
Teme "XuMuueckue peakiuu'
39 KonrponbHas pabota no teme "Xumuueckue 07.12.2023
peaxkun"
[Tonoxenne Hemeramuios B [lepuoanyeckon 08.12.2023
40 CUCTEME XUMHUYECKUX 31eMeHToB . 1.

MeHnpeneeBa u 0COOEHHOCTHU CTPOCHUS UX
aToMoB. OU3NYECKHE CBOMCTBA HEMETAJLJIOB




41

AnnoTponusi HEMETaUIOB (Ha IpUMeEpe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

12.12.2023

42

43

44

Bogopon: nonmyuenue, pusndeckue u
XMMHYECKHE CBOMCTBA. ['uapuabl

["ayioreHsl: HaX0XICHUE B MPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKUE U XUMUICCKHE
CBOICTBa

l"anorenoBonopoabl. Baxkneiue
KHUCJIOPOJCOAEPKAIINE COSAMHECHUS
raJoreHoB

14.12.2023

15.12.2023

19.12.2023

45

JlabGopaTopHbIe B MPOMBIIIICHHBIE CTIOCOOBI
noyty4deHusi rajioreHoB. [Ipumenenue
TaJIOTeHOB M UX COCIUHEHUIA

21.12.2023

46

47

48

[IpaxTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 3314 110 TEME
"T"amorensr"

Kucnopoa: nabopatopHsie u
MIPOMBIIIICHHBIE CIIOCOOBI MOTyYSHHUS,
¢u3nueckre U xuMuyeckue csorctra. O30H.
[IpuMeHeHne Kucnopoa u 030Ha

OKCI/II[LI " ICPOKCUBL

22.12.2023

26.12.2023

28.12.2023

49

50

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

Cepa: HaxOXJIeHUE B PUPOJE, CIIOCOOBI
MOJTy4eHus1, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

29.12.2023

09.01.2024

51

CepoBoaopo, cyab(uabt

11.01.2024




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHON KHCIIOTHI

12.01.2024

53

54

55

[TpakTuyeckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIbHBIX 3a1a4 1o Teme "Cepa u
e€ coequHeHUs"

A3OT: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MoTy4deHus1, GU3NICCKUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUIbI

Kucnoponcoaepkaniue CoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCIIOTHI

16.01.2024

18.01.2024

19.01.2024

56

[IpumeneHue a30Ta U €ro COeIMHEHUM.
A30THBIE y100OpEeHUs

23.01.2024

57

58

®ocdop: HaxOkKIEHNE B IPUPOJIE, CIOCOOBI
MOJTy4eHHs, PU3MUCCKHE U XUMUUCECKHE
coiicTBa. @ochusl u pochun

Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

25.01.2024

26.01.2024

59

[Ipumenenue ocdopa u ero coeTMHEHUH.
dochopuble y1oOpeHus

30.01.2024

60

61

62

[IpakTuueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAJILHBIX 3a/a4 1Mo Teme "A30T u
dbocdop u ux coequHeHus"

Yrinepos: HaxoXJIeHUE B IPUPOJIE,
AIJIOTPOIIHBIE MOAU(UKAIINN; HUHUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

Oxcun yrnepona(Il), oxkcun yrnepona(IV),
yroJibHAs KHCIIOTA U €€ CONH

01.02.2024

02.02.2024

06.02.2024




08.02.2024

63 Pemienue 3a1a4 pa3inyHbIX THIIOB
Kpemuwnii: Hax0XaeHHE B IPUPOJE, CIIOCOOBI 09.02.2024
64 MoTy4eHus1, GU3NIECKUE U XUMUICCKHE
CBOMCTBA
65 Oxkcun kpemaus(IV), kpeMHHEBas KUCIIOTA, 13.02.2024
CHJIUKATBI
66 [IpuMeHeHne KpEMHUS U €70 COCINHEHUM. 15.02.2024
Crexio, ero nojgy4eHue, BUIbl CTEKIIa
67 Pemenue 3a1a4 pa3nuyHbIX TUIIOB 16.02.2024
68 CuctemaTtu3zanus 1 0000IIeHUe 3HAHUH 110 27.02.2024
teme "Hemeramnsr"
69 KontponbHas padota no teme "HemeTamibr" 23.02.2024
70 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI, 01.03.2024
KOPPEKIHs OINO0K
[Tonoxenne meramios B [lepuognyeckoin 05.03.2024
71 CHCTEME XUMHUECKUX IEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJEKTPOHHBIX
000JI04€K aTOMOB METAJLJIOB
79 O6mue ¢pusznyeckue cBOCTBa METAIJIOB. 07.03.2024
[TpuMeHeHne MeTaIoB B OBITY U TEXHHKE
73 CmunaBbl MetaiioB. Kopposust metannos 12.03.2024
74 Pemrenne 3ama4 pa3nuyHbIX TUIIOB 14.03.2024
DNEKTPOXUMHUECKUN Psiji HANPsKEHUH 15.03.2024
75 MeTauioB. O0IuMe criocoObl MOTydeHHUs

METAJlJIOB




76

77

78

OO01mmas xapakTepucThKa MeTamioB [A-
rpynmnsl [leproanueckoi cucTemsl
XMMHYECKHUX 3J1eMeHTOB. HaTpuil n kanwuii:
noJiydyeHue, GU3nYecKue 1 XuMUIEeCKHe
CBOMCTBA, MPUMEHEHHE IPOCTHIX BEILIECTB U
HUX COeIUHEHUN

OO6m1as xapakrepucTruka MetayioB I1A-
rpynmnsl [lepuoanueckoil cucteMsl
XUMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJbIUi: oTy4YeHune, Gusndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COSAMHEHUN

XKécTtrocTh BOJBI U CIOCOOBI €€ yCTpaHEHHS

19.03.2024

21.03.2024

22.03.2024

79

80

81

ANfOMHUHU: TTONTydeHue, Gpu3ndeckue u
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
AmdorepHbIe CBOMCTBA OKCHA U
TUAPOKCHUIA aTFOMUHMS,
TUAPOKCOKOMILUIEKCHI aTFOMHHMS, UX
IIPUMEHEHHE

Pemenue 3amaq Pa3JINIHbIX TUIIOB

02.04.2024

04.04.2024

05.04.2024

82

83

[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe
"Mertasuisl TJIaBHBIX MOATPYII"

OO11ast xapakTepUCTHKa METaJIIOB
no06ouHbIX noarpymn (b-rpymm)
[epronnveckoit cuCTEMBI XUMHUYECKUX
JIIEMEHTOB

09.04.2024

11.04.2024




84 PusnyecKkue U1 XUMHYECKHE CBOMCTBA XpoMa 12.04.2024
U €r0 COEAVMHEHUN, UX IPUMEHEHHE
Baxwnelinme coelMHEHUs Maprasiia. 16.04.2024
85 IlepmaHranar Kanus, €ro OKACIUTEIbHBIC
CBOMCTBA
PusnuecKne 1 XUMUUYECKHE CBOMCTBA Kelle3a 18.04.2024
86 u ero coenuHeHul. [lomydenne u
IIPUMEHEHHE CILJIABOB XKele3a
87 dusnyeckre 1 XUMHUYECKHE CBOMCTBA MEIU U 19.04.2024
e€ COeIMHEHNH, UX IPUMEHEHNE
du3nyeckre 1 XUMHUUECKHE CBOMCTBA ITMHKA 23.04.2024
88 U €T0 COCIMHECHUH, UX IPHUMEHEHHE.
I'MIpOKCOKOMILIEKCHI IUHKA
[IpaxTuueckas padora Ne 8. Pemenue 25.04.2024
89 IKCIIEPUMEHTAIBHBIX 33724 110 TeMe
"MeTaibl ToOOYHBIX noArpymnmn"
90 Pemenue 3anay pa3nu4HbIX TUIIOB 26.04.2024
01 O0600111eHrEe U cUCTeMaTU3allls U3YYEHHOT O 30.04.2024
Matepuaia rno reme "Merambr"
92 KonrtponsHas padota no reme "Metasibr" 02.05.2024
93 AHanu3 pe3ynbTaToB KOHTPOJIBHOMN padoThI, 03.05.2024
KOppEeKIHs OIIMO0K
Posnb xumMum B obecrieueHNH yCTOMYMBOTO 07.05.2024
94 pa3BuTus 4yenoBeuecTBa. [lonsTue o
Hay4HBIX METOJIaX UCCIIEIOBAHNS BEIIECTB
95 Hayunble MpuHIKIIBI OpraHu3aluu 10.05.2024

XUMHYCCKOI'O IMPOU3BOJACTBA.




[IpombliIeHHBIE CTTOCOOBI TOTYYSHUS
BaKHEHIIINX BEIIECTB

96 XHUMHYECKOE 3arpsA3HEHNE OKPYKaAIOIIEeH 1 14.05.2024
Cpedbl U €ro MOCHEACTBUS

97 XUMUA U 3J0POBBE YEIOBEKA. 1 16.05.2024
JlekapcTBEHHBIE CpE/ICTBA

98 Xumus nuiy. Poias xumun B o0ecrieueHuu 1 17.05.2024
MHIIEBOI OC30IIaCHOCTH

99 KocMmeTrndaeckue n nap@roMepHbIe CpeACTBa. 1 17.05.2024
brrToBas xumus
XuMus B CTPOUTENIbCTBE. BaxkHelme

100 CTPOUTENbHBIE U KOHCTPYKIIUOHHbBIE 1 18.05.2024
MaTepualibl
XuMHS B CEIIbCKOM XO3SMCTBE.

101 1 18.05.2024
Opranuveckrie 1 MUHEpAIbHBIE YI0OpEHUs

102 CucreMmaruzanus 1 00001IeHe 3HAHNI 110 1 18.05.2024
TeME

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






