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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE CpeaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM craHgapre COO, ¢ yuérom Konnenmuum mpenoaBaHus
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Bocniutanus B Poccuiickoit denepanun Ha niepuon no0 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO o1 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 001I€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJTOTOBKY BBIITYCKHHUKOB IITKOJIBI,
HEOOXOAMMYIO /ISl afanTalii MX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKM3HH B COLUYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMUS SBIISETCS OJJHOM U3 MPUOPUTETHBIX JUCIUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COACpKAHMUSI, Pe3yIbTaTOB 00y4YeHHs U TPeOOBaHHI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBHUAETEIHCTBOM TOMY SIBIISIFOTCS CJEIYIOIINE BBIMOIHIEMbIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LENSAX, COJEpKaHMHU, oOlieil cTpaTternu oOy4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOYyUaIOLIUXCS CPEACTBAMH IPEeaMEeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuaia, KOJMYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTEePHCTUK; IOAXOJO0B K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe eIUHOTro
roCyJapCTBEHHOTO 9K3aMEHa 110 XUMUH.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBAPUAHTHOE MPEIMETHOE CO/EpIKaHue, 00s3aTeIbHOE Ul U3yUECHUs
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIYeMOro JUIsl U3Y4EeHHUSI
OTJENIbHBIX TEM;

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

e aéT METOAMYECKYI0 HHTEpIpeTaluio Ieled M 3aJady HM3ydyeHus ImpeaMeTa Ha
yIIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX HPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, PEAMETHBIX), a TAaKXKe C Y4ETOM OCHOBHBIX BHJIOB



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

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOM)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyaibHbIMH TONOkeHUsAMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
HA pealn3alHi0 TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TalloM IMOJYYEeHUS XHMHYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OPHUEHTHUPOBAHO MPEUMYLIECTBEHHO Ha pACUIMPEHUE U
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHYECKOT0 00pa30BaHMs B OpraHu3anusix npodeccruonansnoro odpasosanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTUPOBAHO TAKXKE HA PEUICHHE 3a/1a4 BOCIUTAHUS U COLIMATLHOTO PAa3BUTUS 00Y4aIOIIUXCH,
Ha (OPMHUPOBAHNE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomyMu IpeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
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 MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyONnE€HHOTO YPOBHEH U3yUeHuUs IpeaMera.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE, ~ TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpimMid  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJMHEHUH HAa OCHOBE PACUIMPEHHS M YIIIYOJCHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHYECKHX HM3MEHEHHH mnpu e€ o0pa3oBaHMM M pa3pylIEHUH, a TaKKe C
TOYKH 3pEHUS MexaHu3MoB e€ oOpazoBaHus. l3ydeHwe THUNOB peakMil JOMONHSAETCS
dbopMUpOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCax U ANEKTPOIU3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00oe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuii.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapaxkTep JIOMOJHEHHUM K O0IIeil cucTeMe MPeIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3ydeHuwm mnpeaMeTa B JaHHOM CiIydae akUEHT OyaeT caeinaH Ha OOIIHOCTh 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, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B copepyKaHUU IMpeaMeTa il KJIACCOB XMMHKO-OHOIOTUYECKOTO TPOhHIIs
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPUMEpPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUs CYITHOCTU MPOLECCOB (POTOCUHTE3A, TbIXAHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C Yy4eOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopmaTiKa» u «Pycckuii A3bIK U TUTEpPATYPay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oomero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pemienne 3Toil 3ajaun Ha yriayOJa€HHOM YpPOBHE M3y4U€HUs
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

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

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylell posn B 00eCleYeHUH YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, SHepreTM4eckoil M MUILEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAK)XKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TOHATHHA, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IPEACTaBICHUI O CTPOEHHMHU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMMYECKUX U KHUHETHUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKHX
peakiuii, 0 XUMHYeCKOM PaBHOBECHUH, PACTBOpPAX M JAUCHEPCHBIX CHCTEMax, 00 o0Imux
HayYHBIX IPUHLUIIAX XUMHUYECKOTr0 IPOU3BO/ICTBA;

e (opmupoBaHue Yy OOY4YaIOUIMXCS OCO3HAHHOTO ITOHMMAaHHUS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XHMHHU, 51 OOBSCHEHHS W MPOTHO3HPOBAHUS SIBICHUH, HMMEIOIINX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOM AEATEIHHOCTH YEIOBEKA,
CBS3aHHOH C XHMHYECKUM TIPOM3BOJACTBOM, HCIIOIB30BAaHUEM U IEpPepadOTKOU
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SABJICHUM, MMEIOIIUX MECTO B TNPHUPOAE, B MPAKTHUECKOM JACSITEIBHOCTH H
MTOBCEIHEBHOM 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 aKTyaIbHOCTh IPUOOPETAIOT TaKHE LENU U 3a]1a4H, KaK:

BOCIIUTAaHHE YOEKIEHHOCTH B IIO03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHUS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALMM K OOYYEHMIO M IMO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00y4aromuxcsi, (OPMUPOBAHUE Yy HUX CO3HATEIILHOTO OTHOUICHUS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEHIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpPETEHHE  OmbITa  OOILIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 gaca B Hezento).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYEHHME OPraHUYECKOM XHMMMH, TPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aToma yriepoaa. XMMUYecKas CBSI3b B OPraHUYECKUX COEIUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIH U JIOHOPHO-AaKLENTOPHBIN). THUIBI NepeKpbIBaHUsA aTOMHBIX OpOUTaJeH, G- U
n-cBa3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTABJICHUS O CTPYKTYPE MOJIEKYJI. 3HAYEHUE TEOPUU CTPOEHUS OPraHMYECKUX COCIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB:
pa3BépHyTas, COKpall€HHas, cKenerHas. M3omepusa. Buuael wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3((EeKTbl B MOJNEKylnax OpPraHWYECKHX COCTUHEHUIN
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. 'omonorusi. ['omonoruueckue paael. Cuctemarnyeckas HOMEHKIIATypa OpraHUYecKuX
coenuHenuil (IUPAC) u TpuBHnanbHble Ha3BaHUS OT/EIbHBIX MPEACTABUTENCH.

OcobenHoctn W Kkjnaccu(uKanus ~ OpraHMYeckux  peakuumi.  OKUCITUTENThHO-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX INpEBpAllleHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaT€pUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIIECHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHHE W  TOpPEHHE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMonorudeckuii psii aakaHoB, oOmiast ¢popMmysa, HOMEHKJIATypa U U30MEpHs.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJIKaHOB, sp3-r1/16p1/m1/13au1/151 aTOMHBIX
opbutaneit yrnepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEPHU3alUH, JerUIpUpPOBaHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXxaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas Gpopmyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) U OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Anxensl. ['oMonoruyeckuii psit aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M IIPOCTPAHCTBEHHOE CTPOCHHE MOJNCKYI ATKCHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTaeil
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBA QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUMM IIPUCOCIAMHEHMs, 3aMCILUCHHUS B O-
[IOJIOXKEHUE TP JBOWHON CBS3M, NOJMMEpU3aluu U OKucieHud. lIpaBuino MapkoBHUKOBA.
KadecTBeHHbIE peakIuK Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX  CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaknMM Ha TPOiHYHO cBsi3b. CrocoOsbl
MOJIy4YCHHUSI U IPUMEHEHUE aJTKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBoilcTBa apeHOB. XHMMHYECKHE CBOMCTBAa OEH30Ja M €ro rOMOJIOTOB: pEeaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHOM, T'MAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHHE B TIPOMBIIUIEHHOCTH H B OBITY.

['eneTnueckas cBS3b MEX1Y pa3IMYHBIMU KJIACCAMHU YTJIEBOJIOPOJIOB.

DJEeKTPOHHOE CTPOECHHE TaJIOTEHIPOU3BOJHBIX YIJIEBOJOPOJOB. Peakiuu 3amerieHus
rajloreHa Ha THIPOKCOTPYMILY, HUTPOTPYINILY, LHUAHOTPYIIy, amMuHOTrpymmy. [leiicTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa wIEno4yd. BzaummopelictBue
JUTaJOr€HAIIKAaHOB ¢ MarHueM U LUHKOM. [loHATHE O MeTajuioOpraHM4ecKuX COETUHEHUSX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpPTraHUYeCKUX BEIIECTB.

DKCcIepUMEHTATbHBIE METO/Abl HM3y4YeHHs BEIIECTB W WX [MPEBpAIleHUil: H3y4YeHHE
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakUui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
nepMaHraHaTa Kallusi, B3aWMOJICHCTBHE alleTHJIeHa C aMMHAYHBIM pacTBOPOM OKCHIA
cepebpa(l)), kauecTBeHHOE OOHApYXEHWE YIiepo/ia U BOJIOPOJa B OPTraHUYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

IIpakTHyeckue padboTsbI:

1. Tlpaktuueckas pabora Ne 1 "[lonyuenue sTHiIeHa U U3yYeHHE €ro CBOMCTB"

Kucaopoacoaep:xamme oprannyeckue CoeIMHeHNUs.

[IpenenbHble OnHOATOMHBIE cHUpPTh. CTpoeHHe MOJeKyl (Ha MpUMepe MeTaHoja u
stanosa). ['omonornueckuii psn, odmas Gopmyia, u3oMepusi, HOMEHKJIATypa U Kiaccuukaiys.
dusnuecKkue CBOWCTBA TNPEAETbHBIX OJHOATOMHBIX CIUPTOB. BoJOpOAHBIE CBS3UM MEXIY
MOJICKyJaMH CHHPTOB. XHMMHUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHHs, JAETHIpaTaliH,
OKHCIICHMSI, B3aUMOJICHCTBHE C OPIrAaHWYECKMMHU U HEOpPraHMYeCKUMHM Kuciaoramu. KauecTBeHHas



peakuus Ha OJHOATOMHBIE CHUPTHI. JleWCTBHE 3TAaHOJIA M METAHONA Ha OPraHM3M 4YEJIOBEKA.
CriocoObI mostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[TpocTeie 2dupsl, HOMEHKIATypa U u3oMepus. OcoOeHHOCTH (PU3MUECKUX M XUMUYECKHIX
CBOICTB.

MHoroaromusle CIMPTHl — JTHICHIIUKOIb M INMLEepuH. DU3HMYEeCKHE M XUMHUYECKHE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOAECUCTBHE C OPraHUYECKMMH U HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl PEakLusi HAa MHOTOaTOMHbIE cUpThl. [IpeacraBieHue o MexaHu3sMe
peakuuii HykieouiabHOro 3amerenus. Jleiictue Ha opranusM yenaoseka. CriocoObl NOTydeHUs
Y IIPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHre MOJIEKYIbl, B3aUMHOE BIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO S/Ipa.
Ousnueckue cpoiictBa (henoma. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢enona. KayecTBeHHBIC
peakuuu Ha ¢enon. TokcuuHocTh (enona. CrnocoObl MOMy4EeHUS M HpUMEHEHHe (eHoa.
®denonpopManbaeruaHas CMOIIA.

KapOoHunbHBIE COENMHEHHMS] — QIBJETUABI M KETOHBL. OJEKTPOHHOE CTPOCHHE
KapOOHHMIIBHON Tpymmbl. ['OMOJOrHYecKre psabpl albICTHAOB M KETOHOB, oOmias ¢opmyna,
U30MepHUs M HOMEHKIaTypa. dusnyeckue CBOWCTBA ajbAECTUAOB M KETOHOB. XUMHUYECKHE
CBOMCTBA albJETHJOB M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEHUE allbJIeruJioB,
KaueCTBEHHbIE peakUMM Ha anbjerujpl. CriocoObl MOJIyYeHUS U NPUMEHEHHUE ajbAETUIOB U
KETOHOB.

OnHOOCHOBHBIE IpeJiesibHble KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHHS MOJIEKYJ
KapOOHOBBIX KHUCHOT. M3omepuss u HoMmeHkiartypa. Du3MuecKkue CBOMCTBA OJHOOCHOBHBIX
IpelelbHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBA3M MEXAY MOJIEKYJIaMH KapOOHOBBIX
KHUCIIOT. XMMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakuusi ATepuUKalUU, PEAKIUH C
y4acTHEM YIJIeBOJOPOAHOro paaukaiga. OcoOeHHOCTH CBOMCTB MypaBbUHOU KUCIOTHI. [loHsATHE
0 TIPOMU3BOJHBIX KapOOHOBBIX KUCIIOT — CIOXKHBIX 3(upax. MHOroobpasue KapOOHOBBIX KUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpENEIbHBIX U apOMaTHYECKUX KapOOHOBBIX KHUCIOT, TUKAPOOHOBBIX
KHUCJIOT, THAPOKCUKApOOHOBBIX KHCHOT. IlpencraBurenu BhICHIMX KapOOHOBBIX KHUCIOT:
CT€apHHOBAs, MAJIbMUTUHOBAs, OJICMHOBAs, JUHONE8AA, JUHONEH08as KHUCIOThL.. CrocoObl
MOJIy4EeHHUsI U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 2¢upsl. ['omonornueckuit psn, odmas Gopmyna, n3oMepus U HOMEHKIATYpa.
Du3nyecKnue 1 XUMAYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U WIEJTOYHOU Cpelie.

XKupsl. Ctpoenue, pusnyeckre U XMMUYECKHE CBOWCTBA HUPOB: TMJIPOIHU3 B KUCIOH U
men04Hoi cpee. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEIeIbHBIX KUPHBIX
KUCHO0T. JKUphl B IPUPO/IE.

MBpBUTA KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OOmast xapaktepucTuka yrieBojnoB. Kiaccudukanus yriaeBogoB (MOHO-, IU- U
nojucaxapuabl). MoHocaxapHuIbl: TIOKO3a, (pPyKTO3a, Talakro3a, pubo3a, Je30KCuprudo3a.
®dusnueckue CBOWCTBA W HaxoxaeHWe B npupone. dorocuHTe3. XMMHYECKHME CBOWCTBA
[JIIOKO3bl: pEaKIMM C YYacTUEM CHUPTOBBIX U aJbACTUIHOW TIpyMN, CIUPTOBOE U
MOJIOYHOKHCIIOe OpoxkeHue. IIpuMeHeHHe TIIOKO3bl, €€ 3HAaueHHe B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaronie U
HEBOCCTaHaBIUBalOUMe aAucaxapuibel. ['maponus nucaxapuaoB. Haxoxpaenue B mpupone u
npuMmeHeHne. [lonmcaxapuapl: Kpaxmal, INIMKOTeH W Lemunoio3a. CTpoeHne MaKpOMOJEKYII
Kpaxmajia, TJIMKOI€Ha WU LeJuItoyo3pl. (PDusnueckue CBOMCTBA Kpaxmajga M ILEJUIH0JI03bI.
XHUMHUUYECKUE CBOMCTBA KpaxMajla: TMIPOJIM3, KAUYECTBEHHAs peakuus ¢ HOoAOM. XUMHYECKUE



CBOICTBa 1EJITIOI03bI: THAPOIIN3, MOTyYeHne 3(pupoB 1emtoa03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHbIN IIENK).

DKCIepUMEHTaIbHbIE METO/bl M3YyY€HHUS BELIECTB M WX IMPEBpAIICHUIN: pPacCTBOPUMOCTD
pa3IMYHBIX CHOUPTOB B BOJE, B3aMMOJICHCTBHUE A3TAHOJIA C HATPUEM, OKHUCIEHUE 3THIIOBOTO
CIIMpTa B albJEerHJ Ha PAaCKAIEHHOW MEIHOW IPOBOJIOKE, OKHCJIEHHE STHJIOBOIO CHUPTA
JUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHUATIOB), KAUECTBEHHBIE PEAKIIMU HA
anpaeruasl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(1l)), peakmus raumnepruHa
¢ runpokcunom menu(ll), xumuyeckue cBocTBa pacTBOpa YKCYCHOM KHCIOTHI, B3aUMO/ICHCTBHE
pactBopa rioko3bl ¢ ruapokcunom menu(ll), B3aumonelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHE
AKCIIEPUMEHTAIBHBIX 337124 10 TeMaM «CiupThl ¥ heHoIbD, «KapOoHoBbIe KUCTOTHI. CII0XKHBIE
3UPBD».

I[IpakTnyeckue padboThbi:

[TpakTuueckas pabota Ne 2. Perienne skcriepuMeHTaIbHBIX 3a7a4 1o TeMe "CrupThl U heHob!"

A3oTcoaepaxaiiyue OpraHu4ecKkue coeJMHeHusl.

AMUHBI — OpraHuMYecKkHe TMpou3BOAHbIE ammuaka. Kiaccudukanus amMHHOB:
anudaTUYeCKUue U apOMaTHYECKUE; MEPBUYHBIC, BTOPUYHBIC U TpeTUdHbIe. CTpOECHUE MOJIEKYII,
obmas ¢opMyiia, U30MepHsi, HOMEHKJIATypa U (PU3NICCKUE CBOMCTBA. XUMHUYECKOE CBOHCTBA
anudaTUyecKuX aMUHOB: OCHOBHBIE CBOWMCTBA, alKUIUPOBAHUE, B3aHMMOICHCTBHE MEPBUYHBIX
aMHMHOB C a30TUCTOM KHUCIO0TON. CONU aTKHUIAMMOHUS.

AHWIIMH — TIPE/ICTaBUTENIb aMUHOB apoMaTH4eckoro psana. CtpoeHue anwinHa. Bzaumuoe
BIIUSTHUE TPYII aTOMOB B MoJIeKyJle aHmiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIJIMHA.
KauectBennsle peakuuu Ha aHWwiIMH. CrnocoObl TMOMy4YeHHS U TpPUMEHEHHE anu(aTHUYeCKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokucinotel. Homenknatypa wu  u3omepusi. OtaenbHbIE NPEICTABUTEINA  O-
aMHHOKHUCJIOT: TJIMIWH, anaHuH. DHU3nyecKue CBOWCTBA aMHHOKHCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHUCIOT Kak aM(OTEepHBIX OPraHWYECKUX COEAMHEHUN, peakius MOJUKOHACHCAIIUH,
o0Opa3oBaHNe MENTHAHON CBs3H. buomornyeckoe 3HadeHre aMHHOKHCIOT. CUHTE3 U TUIPOIH3
MIETNTU/IOB.

benku kak npupoanele mosmuMmepbl. llepBuuHas, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENKOB: THAPOJIN3, JEHATypallus, KaueCTBEHHbIE pEakliyd Ha
OenKu.

DKCIEepUMEHTAIBHBIE METOJIbl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: PaCTBOPCHHUE
OeNKOB B BOJIE, JICHATypaIusi OCJIKOB MPU HArpEeBaHWUM, IIBETHBIC PEAKIIMU Ha OENKH, pelieHne
HKCIIEPUMEHTANIbHBIX 337a4 IO TeMaM «A30TCOAEpKAIME OpPraHWYECKHE COCIUHEHUS» U
«Pacno3HaBaHne OPraHMYECKUX COCTUHEHUI.

IIpakTHyeckue padboTsbI:

[Tpaktnueckass pabora Ne 4. Pemenue -SKCIEpUMEHTANBHBIX 33Jad [0 TeMe
"A3o0TcoaepKalue OpraHnyecKne coequHeHus"

[Tpaktueckas pabora Ne 5. Pemnenwe dKCIepUMEHTANBHBIX 3aad IO  TeMe
"Pacno3HaBaHKe OpraHUYE€CKUX COECAUHECHMIT"

BrbicokoMoiekyJIsIpHBIE COeTMHEHUS.

OCHOBHbIE TIOHATHS XUMHUU BBICOKOMOJIEKYISIPHBIX COCIUHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEINEHb MOJMMEpU3aluu, CpeAHsss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — OJIMMEPU3ALHS U MIOJTUKOHACHCALUS.



[TonmumepnbIe MaTepHabl. [Tmactmaccer (monmMATHIICH, MTOJTMITPOTTHJICH,
MOJIMBUHUJIXJIOPUI, MOJIUCTUPOI, MOJIMMETUIIMETAKPHUIIAT, MOJINKApOOHATHI,
noJu3TUIIeHTepedTanaT). Y Tnin3anus 1 nepepadoTka riacTHKa.

DnacToMephl:  HATypalbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BomnokHa: HarypaiibHbIE (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tomumepbl  cnenuanpbHOTO  Ha3zHayeHUs  (TeqUIOH, KEBJAp, SJIEKTPOIPOBOIAIINE
MOJIMMEPHI, OMopa3aaracMpie MOJUMEPHI).

DKCIEepUMEHTAIbHbIE METO/bl U3YUYCHHS BEIIECTB U WX IMPEBpAIICHUN: 03HAKOMIIEHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLICHUE
AKCTIIEPUMEHTAIBHBIX 3a71a4 110 TeMe «Pacno3HaBaHue MmIacTMacc ¥ BOJIOKOH.

PacuérHrble 3a1aumn.

Haxoxaeane MoneKyasspHO GOpMYIIbl OPTaHUISCKOTO COSTUHEHUS IO MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXIACHUE MOJEKYJISIPHONH (OpMYIbl OPraHUYECKOTO
coequHeHUs Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BEMY) MIPOYKTOB PEaKIIUU U/WUIH UCXOJHBIX BEIIECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OPMYIIBI
OPraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XUMHUYECKHUX CBOWMCTB WM CIOCOOOB MOJYYEHUS,
ompeieNICHUE AOIU BBIX0Ia POIYKTa PEAKIIUN OT TEOPETUUYECKU BO3ZMOMKHOTO.

MexnpeIMeTHbIC CBSI3H.

Peanuzamus MexnpeaMeTHBIX CBA3€M IpuU M3yuyeHUU opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Y€pe3 HCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX TOHSTHUH, TaK U
MOHSTUHN, TPUHATHIX B OT/ICIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHBIE TOHATHA: SIBICHUE, HAy4YHBIM (akT, THIOTE3a, TEopus,
3aKOH, aHalIM3, CHHTE3, KiaccuuKalusg, HaOIOJeHUuEe, M3MEpPEeHHE, SKCIEPUMEHT, MOJIENb,
MOJICIUPOBAHUE.

®usuka: marepus, aTroM, JJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YpOBEHB, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSHUE BellecTBa, (PU3NYECKHE BEIUYUHBI,
€UHULIBI U3MEPEHUS1, CKOPOCTb, SHEPTHsI, Macca.

buonorus: knerka, opraHusm, sKocuctemMa, ouochepa, mMeTaboIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA THUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIbI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3Hble NCKOMAaeMbIe, TOTLIHUBO.

TexHoMoTHs: TIHUIIEBBIE MPOAYKTHI, OCHOBBI PAIlMOHAIIBHOTO MTUTAHHUS, MOIOIIHNE CPE/ICTBA,
MaTepHabl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

IIpakTyeckue padboTsbI:
[TpakTiueckass paborta Ne 6. Pemienue skcrepuMeHTaNBHBIX 3a1ad Mo TeMe "Pacro3naBanue
IJIaCTMACC ¥ BOJIOKOH"

11 KJIACC

OBIIIAA U HEOPTAHUYECKAS XUMUSA
Teopernueckne 0OCHOBBI XMMMH.
Atom. CocTaB aTOMHBIX siiep. XuMudeckuil aneMeHT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. JHEPreTUYECKHE YPOBHU U TOAYPOBHH. ATOMHBIE
opourtanmu. Kimaccubukarmss XMMAYECKHX 3JeMEHTOB (s-, pP-, d-, f-amementsi). Pacnpenencuue



JJIEKTPOHOB MO AaTOMHBIM OpOUTANSAM. OIJIEKTPOHHbIE KOH(UTypaly aTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXKIEHHOM COCTOSHUH, 3JIEKTPOHHBIC
KOH(HUTypauyu HOHOB. DIEKTPOOTPULIATETLHOCTb.

Ilepuonnueckuit 3akoH u llepuogmueckas cucrema xumuueckux saemeHtoB JI.M.
MenneneeBa. CBs3p nepuoOaUYecKOro 3akoHa U Ilepumonnueckoil CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOUN TEOpUEH CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB
XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BELIECTB MO TPYIINaM U
nepuojaM. 3HaueHue nepuoaudeckoro 3akona /.M. Menpeneena.

Xumuueckasi CBs3b. BUABI XMMHYECKON CBSI3U: KOBAJICHTHAs, MOHHAsS, METAJUIMYECKasl.
Mexanu3mbl 00pa30BaHUs KOBAJCHTHOW CBSA3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrHs
U JMHa cBsA3U. [lossspHOCTD, HANPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble
cBs3u. Bogopoanas cBsi3zb. MeXMONIEKYISIpHbIE B3aUMOACHCTBUS.

BaneHTHOCTP W BaJ€HTHBIE BO3MOXKHOCTU aTOMOB. CBSA3b 3JIEKTPOHHOW CTPYKTYpBI
MOJIEKYJI C MX TI'€OMETPUYECKHM CTpPOEHHEM (Ha NpUMEpE COEAMHEHUH 3JIEMEHTOB BTOPOIO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HHWE KOMIUIEKCHBIX coeauHeHuid. [lonatue o
KOOPAWHALIMOHHON XUMUHU.

BemiectBa MOJEKYJISPHOTO W HEMOJEKYJISPHOTO CTpPOEHUs. THUIbI KPUCTaIMUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cuctemax. Mctunnbie pacTBopsl. [IpeacraBieHue 0 KOJUTOMAHBIX
pactBopax. CrocoObl BbIpaK€HHUS KOHILEHTpPAllMUd DPACTBOPOB: MaccoBas [J0Jis BELECTBAa B
pacTBope, MoJigpHas ~ KOHIeHTpauus. HacwllleHHble M HEHachIEHHbIE  PacTBOPHI,
pacTBopuMoOcTh. Kpucraniaoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHMYECKHUX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUs
OTJIEbHBIX NPEACTaBUTENEH HEOPraHMUECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPALIECHUS SHEPTUU MPU XUMUUYECKHUX
peakiusx. TernoBbie 3QPEeKTh XUMUUECKUX peakiuid. TepMoXuMUYecKue ypaBHEHHUS.

CKopocTh XUMHUYECKOMN peakInu, €€ 3aBUCUMOCTh OT pa3iIMuHbIX (PakTopoB. I'oMoreHHbIE
U TeTeporeHHble peakuuu. Karanus u katanu3aTopsl.

OOpatumble © HeoOpaTHMblE peakuUd. XUMHUYeckoe paBHOBecue. KoHcTaHTa
XUMUYECKOTo paBHOBecHs. DaKTOphI, BIMUSIOUME HA TOJOKEHHUE XHMHUYECKOTO pPaBHOBECHS:
TeMIeparypa, JaBlI€HHE U KOHIIEHTpAllMM BEIeCTB, ydacTBYIOIIMX B peakuuu. [Ipunmun Jle
[Tarensbe.

DOnektponuTtnueckas aucconuanus. CuipHble U ciabble  eKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCJIOTHAs, HEHUTpalibHas, 1ieno4yHas. BogopoaHbiit
noka3zarensb (pH) pactBopa. ['unponus coneit. Peakiium nonHoro oomena.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oOKucieHus. OKuciurenb u
BOCCTaHOBUTENb. [Iporecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BaxHelllne OKUCIUTENH U
BOCCTaHOBUTENIM. MeTO/] 3JIEKTPOHHOT0 OaslaHca. DJIEKTPOJIN3 pacCTBOPOB M PaCIlJIaBOB BEIIECTB.

OKCepUMEHTAIbHBIE METOJbl M3YyYEHHUs BEIIeCTB M HUX IPEBpAIICHUM: pa3iokKeHHe
MEPOKCUJa BOJOPOJAa B NPHUCYTCTBUM KaTaIW3aTOpPa, MOJEIM KPUCTAIMYECKHUX PEIIETOK,
NPOBEIEHUE pEaKUUH MOHHOTO OOMEHa, OIpeaesieHHe CpeAbl pacTBOPOB C IOMOUIBIO
WHIUKATOPOB, U3yYCHUE BIUSHUS PA3IHYHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKOH PEaKINH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.



IIpakTnyeckue padborTbi:

[TpakTuueckass pabora Ne 1 mo teme "BnusHue pasnudabiXx (HAaKTOPOB HA CKOPOCTH
XUMUYECKON peakuuu"

[IpakTnueckas padora Ne 2 mo teme "BnusHue pa3nuuHbIX (aKTOPOB Ha IOJIOKCHHE
XUMHUYECKOIO paBHOBECHS "

[Tpaktuyeckas padora Ne 3 mo Teme "XHUMHUYECKHE PEaKLIMU B PACTBOPAX 3JIEKTPOIUTOB"

Heopranuveckasi xumusi.

[Tonoxenune HemeramwioB B Ilepmoanueckoil cucreme xumuyeckux isiementos JI..
MenneneeBa M OCOOCHHOCTH CTPOCHHMS WX aroMoB. Du3nyeckwe CBOICTBa HEMETaJIOB.
AToTpOonusl HEMETaUIOB (Ha MPUMEpPEe KUCIopoia, cephl, (hocdopa u yrieposa).

Bopopon. Ilonyuyenue, gusnyeckie U XUMUYECKHE CBOWCTBA: PEAKIMU C METaUIaMU U
HEMETaJUIaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. | nipuabl. TOMIMBHBIE 371€EMEHTHI.

['anorensl. HaxoxaeHne B MpHpoje, CIOCOObI MONMydeHUs, PU3NUECKue U XUMHUYECKHE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelme KHUCIOPOACOAEPKAIIME COCIUHEHUS TaJOreHOB.
JlabopaTopHble ¥ MPOMBILIUICHHBIE CIIOCOOBI MOTYYeHHs TajioreHoB. [I[puMeHeHne rajioreHoB u
UX COCIUHEHUH.

Kucnopon, o30H. JlabopaTopHble W IPOMBILUIEHHbIE CIOCOOBI MOJIYYEHMsI KHCIOPOJa.
O®usnyeckue U XUMHUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcUAbl U
MEPOKCHUIBI.

Cepa. HaxoxxneHume B MpUpOJE, CIOCOOBI MONYy4YEeHUS, (U3MUECKHE W XHUMHUYECKHE
cBoiictBa. CepoBomopon, cynbuasl. Oxcua cepsl(IV), oxcun cepui(VI). Cepuucras u cepHas
KHCJIOTBI M UX coiu. OCOoOEHHOCTH CBOMCTB CepHOM KHCIOTHL. llpuMmeHeHue cepsl U €€
COEIMHECHUM.

A3zor. Haxoxnmenue B mpupojie, crmocoObl MOMydeHHs, (U3NUEeCKHMe U XHUMHUYECKHE
cBoiictBa. AMMHak, HUTpuAbL. OKcuabl a3ora. A30THCTas M a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KHUCHOTHL. [IpuMeHeHue a30Ta M €ro CoeAMHEHHil. A30THBIC
yI100peHusl.

®ocdop. Haxoxnenue B mpupone, crnocodObl MOIydeHHUs, (U3NUECKHEe U XUMHUYECKHE
cBoiictBa. Dochunaet u Pochun. Oxcuasl dochopa, dochopHas kuciora U €€ COJu.
[Tpumenenue docdopa u ero coenuneHuit. docopHeie ynoodpeHus.

VYrnepon, HaxoxIeHHe B Tpupone. AiorpornHble Moaudukanuu. dusnueckue u
XUMHUYECKHE CBOWMCTBAa MPOCTHIX BeHIECTB, oOpa3oBaHHBIX yriepomoMm. Oxcupn yraepoxa(ll),
okcua yriepona(IV), yrompHas kuciota M €€ coiu. AKTHBUPOBAHHBIM Yrojb, aacopOLus.
OymiepeHsl, rpadeH, yriaepoaHble HaHOTpYOku. IIpuMeHeHuMe MPOCTHIX  BEIECTB,
00pa30BaHHBIX YIJIEPOJOM, M €r0 COeAMHEHUI.

Kpemuuii. HaxoxaeHue B MpHpoje, CIOCOOBI MOMy4YeHUs, (U3HUYECKHe M XHUMHUYECKUE
cBoiictBa. Okcun kpemuusi(IV), kpeMHueBas KMCIOTa, CHIIMKAThl. [I[puMeHeHne KpeMHUS U €ro
coequHeHnil. CTEKJ0, €ro MoJy4YeHHe, BUbI CTEKIIA.

[Tonoxenue meramio B [leproanueckoii cucteMe XUMUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. O0mue Gu3ndecKue CBONCTBA METAJUIOB.
[TpumeHeHre MeTalIoB B OBITY U TexHHKe. CIIaBbl METAJLIOB.

DNEeKTPOXUMUYCCKUNA psAJl  HampsbDkeHUH MerauioB.  OOmme crnocoObl  TOJMyYEeHHS
METaJUIOB: TUAPOMETAJUTYPIHsl, MTUPOMETAJUTYPTHus, dNeKTpomMeTautyprus. [lonstue o koppo3uu
MeTasuioB. CriocoObl 3aIUThI OT KOPPO3UH.



OO6mas xapaktepuctuka MeTawioB [A-rpynmer [leproamdeckoil CHCTEMBl XUMHUYECKHX
aneMeHToB. Harpwii u kanuii: nmonydeHnue, pU3MUEcKue M XUMUYECKHUE CBOWMCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIMHEHUI.

OO6mas xapakrepuctruka MetauioB I[A-rpynmel [leprogudeckoil cUCTEMbI XMMHUYECKUX
97eMEeHTOB. Maruuii ¥ KajblMil: mojdydyeHue, (U3NYECKUe W XUMHYECKHE CBOICTBa,
NPUMEHEHHE TPOCTHIX BEIIECTB U UX coeArMHEHUH. JKECTKOCT BOABI M CIOCOOBI €€ YCTpaHEeHHSI.

AJNIOMMHHI: TIOJy4YeHUe, (PU3MUYECKUe M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BElIeCTBA M €ro coeAMHEHUH. AMGOTepHbIE CBONCTBA OKCHAA U THAPOKCHAA aJIOMUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUS.

OOmass xapakTepucTuka MeTauloB NoOouHbIX mnoarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbBI XUMHUYECKUX JIEMEHTOB.

®u3nueckue 1 XMMUYECKHE CBOMCTBA XpoMa U ero coeAnHeHuM. OKCUIbl U TUAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpoMarbel U TUXpPOMATHl, UX OKHCIUTEIbHBIC CBOWMCTBA.
[TosryueHue u npuMeHEeHUe XpoMa.

®u3nyeckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJWHEHHH. Baxuenmmue
coenunenus mapranna(ll), mapranna(IV), mapranua(VI) u mapranua(VII). [lepmanranar kamnus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

®uznyeckue 1 XMMUYECKUE CBOICTBA jkeje3a U ero coequHeHuil. OKCUabl, THIPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonyduenne u npuMeHeHHE kKeje3a U ero CIJIaBoB.

Pusnyeckue U XMMUYECKUE CBOMCTBA MeIU U €€ coenruHeHui. [lonyuenne u npumeHenue
MeIU U €€ COCTMHEHUM.

[{uHk: monyyeHnue, GU3MUECKHEe U XUMHUECKHE CBOKCTBA. AM(DOTEpHBIE CBOMCTBA OKCHAA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILJIEKCHI IMHKA. [[priMeHeHrne NuHKa U ero COeIMHEHUH.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
00pa3loB HEMETaJIOB, TOpeHue cepsl, (docdopa, keneza, MarHus B KHUCIOpOJE, H3ydeHHE
KOJUIEKIMH «MeTayuibl ¥ CIUIaBbl», B3aMMOJCHCTBHE IIENOYHBIX M IIEIOYHO3EMEIbHBIX
METAJIJIOB C BOJAOM (BO3MOXHO HCIOJIb30BaHHE BUAEOMATEpUAIOB), B3aUMOJAECHUCTBUE LIUHKA U
JKeJle3a C paCTBOPAaMU KHCJIOT U ILEJI0Y€EH, KAUECTBEHHbIE PEAKIIMA Ha HEOPTaHUYECKHE aHHOHBI,
KaTHOH BOJOPOAA U KaTHOHBI METAJUIOB, B3aUMOJEHCTBUE THIPOKCHIOB AIIOMUHMS M IIUHKA C
pacTBOpaMu KUCJIOT U LIeJoueH, pelieHre dKCIepUMEHTAIbHbBIX 3a/1ad 1o TeMaM «['aloreHb»,
«Cepa u e€ coequHeHUs», «A30T 1 pocop U UX COeTUHEHUs», «MeTaIbl TIIaBHBIX MOATPYII,
«Mertasibl TOOOYHBIX MOATPYIIID.

IIpakTH4eckue padboTsbI:

[TpakTuueckas padota Ne 4. Pemenne sxcriepuMeHTaANBHBIX 3a71a4 1o Teme "I 'amoreHsr"”

[TpakTueckast padora Ne 5. Pemienue skcnepuMeHTalbHBIX 3a1ad 1o teme "Cepa u eé
coeuHeHus"

[Tpaktuyeckas pabora Ne 6. PemieHue skcrepuMEHTANbHBIX 334a4 1O TeMe "A30T U
docdop u ux coenuHeHUs"

[TpakTiueckast pabora Ne 7. PemieHue sKCIEpUMEHTANbHBIX 3a/1a4y Mo Teme "MeTamisl
[JIaBHBIX oArpymm"

[TpakTuyeckas pabora Ne 8. PemieHue skcnepuMeHTaNbHBIX 3a1ad Mo teme "MeTayibl
noOOYHBIX OArpymH"

XuMHS U )KU3Hb.

Posib xumum B oOecrieueHHH yCTOMYMBOTO Pa3BUTHUS YenoBedecTBa. [loHATHE O HAyUHBIX
METOJaX IIO3HAHUS M METOJNOJIOTMM HAay4yHOro uccienoBaHuss. HaydHble npuHIMIBI
OpraHU3ali XUMUYECKOTo MPOU3BOACTBA. [IpoMblIIsIeHHBIE CLTOCOOBI MOMyUYEHHUsI BaKHEHIIINX



BEIIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMMAKa, CEPHOW KUCIIOTHI, MeTaHoua). [IpoMbluieHHbIE
CIOCOOBI MOJYYEHHs] METAIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHUE OKpY’Kalolled cpeabl U
ero nociueacTBus. Posb xumun B 00eCIIeYeHIHN SHEPTeTHIECKON O€30IMaCHOCTH.

XuMusg U 3700pOBbe 4YesloBeka. JlekapcTBeHHbIE cpencTBa. [IpaBuna wucronb3oBaHMsA
JIEKapCTBEHHBIX IIpenapaToB. Poib XuMUM B pa3BUTUH MEIULIVHBIL.

XVMHS UM OCHOBHBIE KOMIIOHEHTHI, IHUILEBbIE 100aBKU. Poiab XuMuu B obecnieueHnn
MUIIEBOH Oe30MaCHOCTH.

Kocmernueckne n mapgromepHsle cpeiactBa. beiroBas xumus. [IpaBuna Ge3ornacHoro
UCIIOJIb30BaHUs MPEnapaToB OBITOBOW XMMUU B IOBCETHEBHOMN >KHU3HU.

XUMHS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTENIbHBIE MaTEpHUAIIbl (IEMEHT, OETOH).

XuMHs B CEIbCKOM X03s1iicTBe. OpraHnveckrue 1 MUHEpaibHbIe yI0OpeHNsI.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHuallbl, Kpacku, CTEKJIO, Kepamuka. Martepuasl
JUIsl 3eKTpoHUKU. HaHnoTexHonoruu.

Pacuérnble 3anaum.

Pacuérer: mMaccel BemecTBa WM 00BEMA Ta30B MO W3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce Ui 00bEMY OIHOTO M3 YYaCTBYIOIIUX B PEAKIMM BEILECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKLUHU, €CIM OAHO U3 BEIIECTB HUMEET IpHUMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTAa pPEaKlUH, €CIU OJHO M3 BEIIECTB JAaHO B BHJE pacTBOpa C
onpeAcs€HHOM MacCOBOM JOJE€d PAacTBOPEHHOIO BEUIECTBA, MACCOBOM JOJIM M MOJISIPHOM
KOHLIEHTPAlluU BEILECTBA B PacTBOPE, IOJIM BBIXOAA MPOLYKTa PEAKLIUU OT TEOPETUYECKU
BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexXnpeaMETHBIX CBA3€H NMpU U3y4yeHUH OO0Iel M HEOPraHUYEeCKOW XMMHHU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U NOHATUMN, IPUHATHIX B OTJAEJBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE MOHATHUA: SIBICHHE, HAyYHBIM (akT, TMIOTE3a, TEOopus,
3aKOH, aHajdu3, CHUHTE3, KiIaccu(uKaluus, TEepUOJUYHOCTh, HAOMIOJEHUE, U3MEpEHHE,
DKCIEPUMEHT, MOJIENb, MOAEIUPOBAHNE.

®uznka: marepusi, MHUKPOMHP, MAaKpOMHUp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOIbI, PaJUOaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILIECTBO, TEJIO0, OOBEM,
arperaTHOe COCTOSIHME BEILEeCTBA, WJCAIbHBIM ra3, (U3NYECKUE BEIUYMHBI, EIUHUIIBI
MU3MEpEHMS, CKOPOCTh, SJHEPTHs, Macca.

Buonorusi: kinerka, opraHusM, OJKocucTema, Ouocdepa, MeTabOIU3M, MaKpo- U
MHUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbl, HYKJIEHMHOBBIE KHUCIOTHL, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEUIECTB U NMOTOK SHEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE TOPOIBI, TTOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIIEHHOCTh, METAJULYPrusi, CTPOUTEIbHBIE MaTEpUAIbI,
CEJIbCKOXO3SUCTBEHHOE TMPOU3BOJCTBO, THINEBas IPOMBIIUIEHHOCTh, (apManeBTHUYecKast
MPOMBIIIIIEHHOCTH, MIPOU3BOJICTBO KOCMETHYECKHUX MIpenapaToB, MIPOU3BOJICTBO
KOHCTPYKLIMOHHBIX MaT€pPHAJIOB, dJIEKTPOHHAS IPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBUM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOIIMMUC POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPEIENIECHUIO;
HaJIMYMe MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YarOUIMXCS
PYKOBOACTBOBATLCSA IMPUHATHIMU B O6H.[CCTB€ npaBuJIiaMd W HOpMaMM HNOBCIACHUS, HAINYUC
IIPaBOCO3HAHUS, FKOJIOTUUECKOM KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIM U CTPOUTH >KU3HEHHbBIE
IUIaHBI.

JIM9HOCTHBIC PE3YJIbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaXaroT c(HOpMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW EATEILHOCTH 00YUJAIOMIUXCsl B MPOLIECCE pealln3alui
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3ybTaThl OCBOCHUS INpeaMeTa «XUMUS» OTPaxaroT c(hOpMHUPOBAHHOCTh
OTIBITA TTO3HABATEILHON U MPAKTHUECKON JEATEIIEHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHOM 1€ATENbHOCTH, B TOM UUCIIE B YACTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLMMHKCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

NpEaACTaBJICHHUA O CONUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENLHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a7a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM JesITeIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOWICHHUA K HCTOPUYCCKOMY MW HAYYHOMY HACICAWIO OTE€YECTBECHHOM
XHAMUH,

yYBa)KE€HHUsI K MpoOIllecCy TBOpYECTBAa B 0OJACTH TEOPUU U MPAKTUUECKOTO MPUIIOKEHHUS
XUMHH, OCO3HAHMS TOTO, YTO JIaHHBIE HAyKH €CThb pEe3YJNbTaT JJIUTEIbHBIX HAOIIOJICHHH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘-IéHI)IX " IPaKTUKOB,

UHTEpeca M TI03HABaTebHBIX MOTHMBOB B IIOJIYyUYEHHH M TMOCIEAYIOLIEM aHallu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOI'O IMTOBEACHMA,;

CIOCOOHOCTH OIICHUMBATh CHUTyalluHd, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBATh CBOE MOBEACHHUEC W IIOCTYIIKH CBOUX TOBapHHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI TOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMS LEHHOCTeH 3I0pOBOro M 0Oe30macHoro obpasza KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUUYECKOMY 3/10pOBbIO;



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

MOHUMAHUS IIEHHOCTU TMPaBUJ HWHIUBUIYAIBHOTO M KOJUJIEKTUBHOTO ©0€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);

UHTEpeca K MPaKTUYECKOMY H3YYECHUIO MPOQEecCHil 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
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIUSHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbI;

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

AKTUBHOTO HENPUITHUS JEHUCTBHM, MPUHOCIIIMX BPEd OKPYKalolled MpUpOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONPHUATHBIE HYKOJIOTHYECKUE TOCIEACTBUS MPEATPUHIMAEMBIX
JIEMCTBUM U NPEAOTBPALLATh UX;

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

7) HEeHHOCTH HAYYHOI0 O3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu H
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 MPUPOJbI U YEJIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH WU
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 MTPOOJIEM YCTOHYMBOTO Pa3BUTHS 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: T[MOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOydaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHHS SIBIICHUI OKPYKAIOIIETO0 MHUpa M MPOHCXOIIIMINX B HEM W3MEHEHHIA,
YMEHHSI Ie71aTh 000CHOBAaHHBIC 3aKJIFOUEHHSI HA OCHOBE HAYYHBIX (PAKTOB U MMEIOIIHMXCS 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.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUPa
U cienru(uKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeI0BaHUE, HAOMIOICHNEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHble  yueOHble  JeHCTBUS  (TMO3HaBaTelbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXxcs;

CIIOCOOHOCTh ~ OOyHarolIUMXCsl  MCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble AECHUCTBUS B IO3HABATENbHON U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA

1) 6a30Bble JJOrMUYECKHUE eHCTBUS:

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

ONpEeNEeNsATh LENU JeATeIbHOCTH, 3aJaBas MHapaMmMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIB30BaTh IIpH OCBOCHHUU 3HaHUU HpI/IéMI)I JIOTUYECKOI'O MBIINIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHM M yCTaHaBIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITUS JIsI OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

YCTaHABJIIMBATb MPHYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYKTHUBHBIC, JACAyKTHUBHBIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIECCE MO3HAHUS HCIOJIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 33/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE INPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

BJIaIETh OCHOBAMHU METOJOB HAYYHOT'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 MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHWPOBAHHUA M NPOBEACHMS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIHHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O0O0OOIIEHHS € BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAEIaHHOM
pabore;

IpUOOpEeTaTh ONBIT YYEHHUYECKOH HCCIEeI0BAaTEIbCKOM M IPOEKTHOM JAESITEeIbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ uHdopMmaueii:

OPUECHTHPOBATHCSI B PA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XMMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocobus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCcTaBICHUs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

dbopMynupoBaTh 3ampochl U NPUMEHATH pa3jMyHbIE METOAbl NpPU IOHCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npruoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopManueil: MPUMEHATh MEXIpeIMeTHble ((U3MYeckue M MaTeMaTHYeCKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATIATHOCTH.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TeMBbI B X0JI€ TUAJIOTa U/UiN JUCKYCCHH,
BBICKA3bIBATh UJIEHU, (l)OpMy.]'II/IPOBaTB CBOHU npennonceHI/m OTHOCHUTCJIBbHO BBIIIOJTHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUENd pe3yJabTaTOB I103HABATEIbHOW IEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMU IIPU  BBIIOJHEHUM XUMHUYECKOIO
9KCHEPUMEHTa, MNPAKTUYEeCKOH paboThl IO MCCIEJOBAHUIO CBOWCTB H3y4yaeMbIX BEIIECTB,
peanu3anuy y4yeOHOro NpoekTa, M (hOpMyaHpoBaTh BBIBOJBI IO pe3yjiIbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIACOBAHMS MTO3UIMKA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JESTEIBHOCTS,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeJiaraéMblii alrOPUTM JICHCTBUI TPU BBIIOJHEHUM YYE€OHBIX M MCCIEOBATENBCKHUX 33734,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4eHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMHYECKUX PEAKIHIX;

OCYLIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmMeTHbIE pe3ysbTaThl OCBOEHUS NMPOTrpaMMbl 110 XUMUU Ha YriyOJa€HHOM YpOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3OBaHNI0 3HAHUM, BUJIbI EATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHUS U MPHUMEHEHUIO
3HaHUU B Pa3IMYHBIX YYEOHBIX CHUTYyallUsiX, a TAaKKEe B PEAJbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme nmo XMMHU INPEAMETHBIE PE3YJIbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckasi XUMHsD) OTPAKatOT:

c(OpPMUPOBAHHOCTh TMPEACTABICHHUI: O MECTe W 3HAYEHUHW OPTraHWYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAyK U €€ pOoJIM B 00eCIeUeHNN YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHur MmpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHH
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOYHHUKOB HHEPIUU, B OOeCleYeHUU
paLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YyeJloBeKa, a TakKKe DKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIIOJIATAIOIINE
HOHATHSL — XMMHYECKUIl DIIEMEHT, aToM, AP0 M DIIEKTPOHHAs 00o0jodYka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YKIAEHHOE COCTOSHMS aTOMa, T'MOpUIM3alusi aTOMHBIX
opOuTaned, HMOH, MOJIEKYla, BaJ€HTHOCTb, JJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHUCIIEHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA OO0BEM, YIJIEPOIHBIA CKEIeT,
GyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAaHCTBEHHas (reoMeTpuyecKkas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH /. M. MenaeneeBa, Teopusi cTpoeHuUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS W TPEBpALIeHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAIIUE B OCHOBE IOHMMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIIGHUW; TMPEJACTABICHUS O MEXaHU3Max
XUMUYECKUX PEAKUUH, TEPMOJUHAMHUYECKMX UM KHHETHYECKMX 3aKOHOMEpPHOCTSAX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHUM aTOMOB M TPYII aTOMOB B MoJieKylaX (MHAYKTUBHBIN U
Me30oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronorunueckue CBEICHHS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MacHOM MCIOIb30BAHNHU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHYECKOW JEATENbHOCTH YEeNOBeKa, OOLIMX HAy4HbIX MPUHLIMIAX XUMHUYECKOTIO
IPOM3BOJICTBA (Ha MPUMEPE MPOU3BOICTBA METAHOJA, EPEPadOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHUN: BBISIBIATH XapaKTepHbIC MPU3HAKH MOHITHH, yCTAaHABIUBATh
UX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOLIME TOHITUS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COECIMHECHUI;

c(OpPMHPOBAHHOCTH YMEHHIA:

MCII0JIb30BaTh XMMHUYECKYK CUMBOJIMKY JUISI COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKpPAIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEILIECTB;

COCTaBJIATh YPABHEHUS XUMHMUYECKUMX PEAaKUMH M  pacKkpblBaTb UX  CYUIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUI  IOCPEICTBOM COCTAaBJIEHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TMOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJl OpraHMYeCKUX BEIIECTB IS WJUIIOCTPALUU  HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUUYEeCKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpPENeNEHHOMY KJIacCy/TpyIiie COeAUHEHNH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoi HomeHkinarype (IUPAC) u nmpuBoauTh TpUBUAIbHBIE HAa3BaHUS
JUISL  OT/AEIBHBIX TNPEJCTaBUTENEH OpPraHUYECKUX BEILECTB (ITUJIEH, aLETWIEH, TOIYOll,
TJIMIEPUH, OSTWICHTIUKOIb, (EeHoN, (OpMaIbICTHA, aleTaldbJerull, aleTOH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAs, OJICMHOBAs, MaJIbMUTHUHOBAS KHUCIOTHI, TJIUIMH,
aJlaHUH, MaJIbT03a, (PPYKTO3a, AHWIIMH, TUBUHUIL, U30IIPEH, XJIOPONPEH, CTUPOI U JPYTHUE);

c(OpMUPOBAHHOCTh YMEHHS ONPEAENATh BHUJA XUMHUYECKOM CBSI3M B OPraHUYECKHX
COeIMHEHUAX (KOBaJICHTHAsl U MOHHAs CBSA3b, G- U M-CBSA3b, BOAOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHMS TNPHUMEHATH MOJIOKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. byriepoBa a1 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaThb COCTaB, CTPOCHHUE, (PUINYECKUE U
XMMHUYECKHE CBOMCTBA TUITNYHBIX MPEACTaBUTENEH pa3IMYHbIX KJIACCOB OPraHMUECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX U CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIUHEHUIN U aMUHOB, AMUHOKHUCJIOT, OEJIKOB, YIJIEBOAOB (MOHO-, I~ U MOJIKCAXaPUJIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXJAy HHMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh yMEHHS TOATBEPXKAATh Ha KOHKPETHBIX NIpUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKUX COEAMHEHUH OT KpPaTHOCTU U THUIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKH M TNMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCTh BIAJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHHUH, MOJICIMPOBAHUH, SKCIIEpUMEHTE (peaJbHOM U
MBICJIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HAHMUS,

COPMHPOBAHHOCTb ~ YMEHHUS IPUMEHSATb OCHOBHBIE  ONEpPAlMM  MBICIUTEIbHON
NEeSITeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTEMAaTH3aluiO, BBISBIICHHE
IPUYHUHHO-CJIEICTBEHHBIX CBA3EH — /JI U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKLU;



c(OPMHPOBAHHOCTb YMEHUI: BBIABIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i 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 XUMHUYECKMM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIUX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (OpMyIbl BELIECTBA 110 U3BECTHBIM MACCOBBIM J0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHH: POTHO3UPOBATH, aHAIU3UPOBATh U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM M INPOU3BOICTBEHHOW JESATEIHLHOCTH
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 (IIOJIY4YEeHUE U U3YYEHUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHne OHKCIEepPUMEHTAJIbHBIX 3a7ad II0 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  0e30macHOro  oOpaimieHust ¢ BEmeCTBaMH M JIa0OPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€NIb HMCCIEIOBAHUA, MPEICTAaBIATh B pa3inyHON (opme
pe3ysbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH ¢ OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

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

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO JEWCTBMSI HA JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1J1K;

aHATM3UPOBaTh  1I€JIECOOOPAa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHS] COOTHOLIEHUS PUCK-TI0JIb3a;

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

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMS Kypca «OOmas W HeopraHuyeckas 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 Pa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHYECKOM,
HHEPreTUYECKOM M NHIIEBOW OE30MacCHOCTH, B PAa3BUTUM MEIUIMHBI, CO3JaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PAlMOHAIBHOTO
IPUPOJONOIb30BaHUA, B POPMUPOBAHUU MUPOBO33PEHUS U OOILEH KYIbTYpPhI UEJIOBEKA, & TAKKE
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 BO30OYXKAEHHOE COCTOSIHHS aroma, THOpHIH3arius
aTOMHBIX OpOuWTasiel, HMOH, MOJEKYJla, BaJEHTHOCTb, JJIEKTPOOTPHIATEILHOCTh, CTEIEHb
OKHUCIICHHS, XUMHMYECKas CBs3b (KOBAJEHTHAas, MWOHHAs, MeETaJNIMYecKas, BOJOPOJIHAsA),
KpUCTAJUIMYECKasl PEIIETKA, XUMUYECKas pPEaklHs, PacTBOP, 3JIEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMM, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOWH 3PPEKT XMMUYECKON peaKiiy, CKOPOCTh XUMUYECKOH
peakuuy, XUMHUYECKOE paBHOBECHE; TEOPUM U 3aKOHBl (TEOpHsl DIIEKTPOJIUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHHsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XMMHUYECKHX PEAKUHUAX, 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK 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 pEeaKklUUi, 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 MPAKTHUYECKON MAESITETbHOCTH 4YeJIOBEKa,
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 JUIsl 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 OOBACHATH 3aBUCHUMOCTb CBOWCTB BEUIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MeXaHU3Mbl 00pa30BaHUs KOBAJIECHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHMI: KIAaCCU(PUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMHUYECKHE PEAKIMU MO PA3IUYHBIM MPU3HAKAM (YUCIY U COCTaBY pearupyrommx
BEIIECTB, TEIUIOBOMY 3((eKTy peakiuu, H3MEHEHHIO CTENeHEeW OKHCICHHS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalll3aTopa U JPYrHe); CaMOCTOSITENIbHO BbIOMpAaThb OCHOBAHUS M
KpUTEPUU JJIs KJIacCU(PUKALUN N3Y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

c(OPMHPOBAHHOCTh YMEHHSI pacKpbhlBaTh CMBICH Tmepuoauueckoro 3akoHa JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHUCTEMATU3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHHUE aTOMOB M MOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—uerBéproro nepuonos Ilepumommueckoin cucremst JI.U.
MenzeneeBa, UCIONb3Yys MOHATHS «IHEPIETUYECKUE YPOBHMY, «IHEPIETUUYECKUE MOLYPOBHMY,
«s-, p-, d-aroMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOE SHEPreTUUECKHE COCTOSHHUSI
aToMa»; OOBICHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHWMHUYECKHUX JJIEMEHTOB M HX
COEMHEHUH 10 niepuojaM u rpynmam Ilepuoanyeckoii cucremst /. . MenaeneeBa, BaJeHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS MX 3JIEKTPOHHBIX 000JI0YEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEpPH30BaTh (OMUCHIBATH) OOIIME XWMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJITBEP)KIATh CYLIECTBOBAHME I€HETHUUECKOM CBSA3HU
MEXJly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYLIHOCTb: OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEJCTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX PEeakIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHW; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4y€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsS CKOpPOCTU
XUMHUYECKON PEaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTuii (mpunuun Jle [llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh XUMUUYECKUE PEAKIIUHU, JIEKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHYECKHX MPOU3BOJICTB; II€IECOO00Pa3HOCTh TMPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJIb3a;

c(hOopMUPOBAHHOCTDH BJIQJICHHS CUCTEMOM 3HAHUI O METOJIaX HAy4YHOIr'O MO3HAHUS SIBJICHUI
OpUpoAbsl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHS MPUMEHSTh ATH 3HAHUS TNPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U JUIsI OOBSCHEHUS XUMHUYECKHX SBJICHUIA,
HUMEIOLINX MECTO B MIPUPOJIE, IPAKTUUECKOH 1€ATEIbHOCTH Y€JIOBEKa U B TOBCEIHEBHOM KU3HH;

c(OpMUPOBAHHOCTh YMEHHUSI BBISBIIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOTO
IIOHMMAaHHS MaTEPUATILHOTO €JUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAsl KOHIEHTpAIUsA»; MacChl BELECTBA WM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OHOIO U3 YUYAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peakluu; 3Ha4YeHUs1 BOJOPOJHOIO MMoKa3aTelsi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHBI0 TUCCOLMAIMM; Macchl (00bEMa, KOJNIMYECTBA BEIIECTBA)
NPOJYKTa peaKkliy, €CIM OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHJIE PACTBOPA C OMPEICIIEHHOM
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WM JIaHO B H30BITKE (MMEET MpHUMECH); J0JIU
BBIX0/Ia MMPOYKTA PEAKLUHU; 00bEMHBIX OTHOIIECHHI ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCIIEPUMEHT (MIPOBE/IEHUE peaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI HHINKATOPOB,
U3y4eHHE BIUSHMS pa3U4YHBIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuH, pelieHue
AKCIIEPUMEHTAIbHBIX 3a/a4 1o TeMaM «Metamib» u «HemeTamisl») ¢ coOmoieHneM NpaBuil
Oe3omacHOro oOpalieHus C BellecTBaMHM U J1a00opaTOpHbIM 000pyaOBaHUEM, (HOPMYIHPOBATH
Lelb MCCIENOBAaHUS, TMPEICTaBIATh B pa3IMYHOM (QopMe pe3ynbTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHHIA: COOIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTopHbIM 000pyAOBaHHEM, OOpallleHUs C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XUMHYECKHX OIBITOB, HKOJOTHYECKH IEJIecO00pa3HOro
NOBEJCHUSA B OBITY M TPYIAOBOM JEATETBHOCTH B LENAX COXPAHEHUS CBOETrO 370pOBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABAThH



OMAaCHOCTh TOKCHUYECKOTO JEHCTBUSI Ha YKUBBIE OPraHW3MBbl OINpPEIECIEHHBIX HEOPraHWYECKHX
BEILIECTB, TOHMMAs cMbIca nokazarens [TJIK;

c()OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydyeOHO-Hay4Hasl JHUTepaTypa, CpelcTBa
MaccoBoil uHGopMmanuu, VHTEepHET W JApyrue), KPUTUUYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
uHpOpMalnIo, iepepadaTbBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C IOCTABICHHON y4eOHOU
3a/1a4en.



TEMATHYECKOE INIAHUPOBAHHME, B TOM YHUCJIE C YYETOM PABOYEN ITPOT'PAMMbBI BOCITUTAHUSA

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paszgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus
1.1 CTPOCHHUS OPTAaHHYECKUX coeauHeHur A. M 8 bubmorexa LHOK
' P P 8 Y https://m.edso00.ru/d69df650
bytneposa
Hroro o pasneny 8
Pasnen 2. YraeBonopoabt
51 [IpenenbHbIE YTIIEBOAOPOABI — AJKAHBI, 5 bubnnoreka [JOK
' LIUKJIOAJKAHBI https://m.edso00.ru/d69df650
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 14 1 bubnuoreka [IOK
' QJIKaINEHBI, AJTKUHBI https://m.edso00.ru/d69df650
bu6mmoreka [JOK
2. A
3 pOMaTHYECKHE YTIEBOAOPO/IbI (ApEHBI) 8 https://m.edsoo.ru/d69dfe50
24 [IpupoaHbIe HCTOYHHUKH YTIEBOJAOPOIOB U UX 4 bubnmnoreka [JOK
' nepepadboTKa https://m.eds00.ru/d69df650
bu6mmoreka [JOK
2.5 r 4 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edso00.ru/d69df650
Hroro no paszneny 35
Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 11 1 bubnmoreka [JOK
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https://m.eds00.ru/d69df650
KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1
3.2 KeTPOHLI Ka 60HOB£1[6 KHUCJIOTBI Cﬂnonilme 21 bubmorexa LOK
' P 2ap ' https://m.eds00.ru/d69df650
a¢upsl. Kupbr
bubmuorexa [JOK
33 YrIeBOm 3 1 https://m.eds00.ru/d69df650
Hroro no pazgeny 41
Pa3znea 4. A3oTconepxkamye OpraHudecKue coe{uHeHust
bubmuorexa [JOK
4.1 A LA .b 12 1
MIHEL AMIHORHCIOTRL. bETEH https://m.edso00.ru/d69df650
Htoro no pazneny 12
Paspnen S. BeicokoMoJieKyIsipHbIE COCAUHEHUSA
5.1 BricokomonekysipHble COeTMHEHUS 6 bubmorexa HOK
' yip A https://m.edso00.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 3
11 KJIACC
KosnnyectBo 4yacos Buabl u popMbl AeATEILHOCTH B
HaumenoBanue .
Ne JuieKTpOoHHbIE (U poBbIE) COOTBETCTBHH ¢ padoueit
pa3aeyioB U TeM B T.4. B T.4. =
n/n DOIDAMMEI Bcero KP p o0pa3oBaTe/ibHbIE PeCypChl NPorpamMmMoii BOCUTAHNUS
porp (moayasb «IlIkoJabHBIH YPOK»)"
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
1.1 Crpoenue aroma. bubnmoreka [JOK VY cTaHOBIICHUE JIOBEPUTEIBHBIX

9

[lepronnueckuii 3aKOH U

https://m.edsoo.ru/2dd57f24

OTHOIIICHUH MCKAY YYUTCIIEM U €TI0
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KoaunuecTBO 4acoB

HanmeHnoBanme
Ne DJIeKTpOHHbIe (LM (POBHIe)
n/n PAICIIOn | TEM Beero ..t B T.4. oOpa3oBaTe/ibHbIE pecypchl
NMPorpamMmbl KP P
IIepnoanueckas cucrema
XUMHYECKHUX 3JIEMEHTOB
. . MenneneeBa
1.2 Crpoenue BemecTsa. 11 1 bubnnoreka [JOK
MHoroo6pa3ue BemecTs https://m.edsoo.ru/2dd57f24
1.3 bubmuorexa [JOK
KHMHYECKHE PeaKIIHH 19 1 3 https://m.edso0.ru/2dd57f24
HToro mo pazueny 39 2 3
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 bu6mmoreka [IOK
Hewmeraner 31 . 3 https://m.edso0.ru/2dd57f24
2.2 bubmuoreka [JOK
Meraet 23 1 2 https://m.edso0.ru/2dd57f24
HToro no pazneny 54 2 5

Paznen 3. XuMud 4 JKM3HL

3.1 Meroabsl mO3HAHUS B

bu6mmorexa [{OK

Buasbi u popMbl 1eATETILHOCTH B
COOTBETCTBHH ¢ padoyeil
NMPOrpaMMoii BOCIIUTAHUS
(moayab «llIkoabHbI ypok»)"

YYE€HUKaMU, CTIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUSTHIO
y4aluMucs TpeOoBaHUN 1 IPOCHO
YUUTEIs], IPUBJICYEHNIO X BHUMAaHUS
K 00CyXITaeMOii Ha YpOKe
WHPOPMALIUK, aKTHBU3ALUH UX
[I03HABATEJIbHOHN NEATEIbHOCTH

[IpumeHeHue Ha ypoke
WHTEPAaKTUBHBIX (JOpM paboThI
y4auuxcsi, CTUMYIUPYIOIIUX
MO3HABATEIIFHYIO MOTHBALIHIO
HIKOJIbHUKOB; JIUCKYCCHIA, KOTOpPbIC
JIAFOT YYaIuMCcsi BO3MOXKHOCTb
HNPUOOPECTH OIBIT BEACHHS
KOHCTPYKTHUBHOTO JINAJIOTA;
TPYIINOBOH pabOThI WK paboThI B
napax, KOTOpbI€ y4ar IIKOJIbHUKOB
KOMaH/THOH paboTe u
B3aUMO/JICUCTBUIO C IPYTUMU JAETHMH;
HUCIIOJIB30BaHUE BOCIIUTATCIBHBIX
BO3MOKHOCTEH COAEPHKAHUS
y4eOHOro mpeaMera uepes
JIEMOHCTPAIIUIO IETSAM [TPUMEPOB
OTBETCTBEHHOT'0, TPAXKIAHCKOTO
MOBEICHUS, Yepe3 Moa0op
COOTBETCTBYIOIIMX 33124 JIJIsI
pereHus, MpOOJIEMHBIX CUTYaITHH TS
00CyX/IeHUS B KJIacce

Hcnonp30BaHue BOCIIUTATEILHBIX
BO3MOXKHOCTCH COACPIKAHUA
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KoaunuecTBO 4acoB Buasbi u popMbl 1eATETILHOCTH B
HanmeHnoBanme o
Ne DJIeKTpOHHbIe (LM (POBHIe) COOTBETCTBHH ¢ padoyeil
pa3aesioB U TeM B T.4. B T.4Y. i
n/n Bcero o0pa3oBaTe/ibHbIE PecypChl NMPOrpaMMoii BOCIIUTAHUS
MPOrpamMMmbl KP np . "
(monyab «IlIkonbHBIN YPOK»)
XUMHUU. XUMUS U )KU3Hb https://m.edsoo.ru/2dd57f24 y4e0HOT0 mpeiMeTa uepe3
Htoro no pasaeiy 9 0 0 JIEMOHCTPAIIHIO JETSAM NMPHUMEPOB
OTBETCTBCHHOI'O, I'PAKIAHCKOI'O
IMOBEACHUS, ITPOABIICHUSA
YEIIOBEKOIO0US
JI0OPOCEPICUHOCTH, Yepe3 MoA00p
COOTBETCTBYIOIINX TEKCTOB IS
YTCHUs, 3ada4 U1 pEIICHUA,
npoOJIEMHBIX CUTYaIUH /ISt
00CYKJICHUsI B KJIACCe
OBILIEE KOJINYECTBO 102 4 8
YACOB 11O ITPOI'PAMME
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