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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHs  ¢eaepaibHONM  00pa3oBaTeIbHOU
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTelbHBIX opranu3anusax Poccuiickoir Penepanuu,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOrO M3y4eHHMS 3aHMMAeT Ba)KHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0pa3oBanusa yvamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMuM Ha3HaueHUE IMpeaMera «XUMHUS» I[OJIydaeT MOApOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.
CBHIETETHCTBOMTOMYSBIISIOTCSCIIEAYIOIINAEBBITOIHAEMBICTIPOT PAMMONTIOX MMUN () yHKITHH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUIAHHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT orpeiesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMHUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTeNbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriiyOJI€HHOTO U3yUYE€HUSI XUMUM:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax OTAENbHBIX  Mpoduiei, mperycMaTpuBaeT  paclpeleieHue U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYI MOCIEeA0BaTEIbHOCTh H3Y4YEHHUsS Y4eOHOro MaTepuana cC
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU TUIAHUPYEMBIX pe3ylbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydyaromerocss IO OCBOCHHMIO COJEP)KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIONICH copep kaHusl yueOHOTo npeamera « XUMHUs» 0CTaéTcsi BO3MOKHOCT BBIOOpa €ro
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO YpPOBHEH B cucteme Au(PepeHIIMPOBaHHOTO 00yUeHHs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealu3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOIIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YCHHUS CIEIUATIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOpPEeTUYECKOM U MPaKTUYECKOW TMOATOTOBKH OOY4YaroIIMXCs, BBIOPABIINX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OpPMHUPOBAaHUE Y HUX OOIIEHHTEIUICKTyaIbHBIX YMEHUH, YMEHUH pallMOHAIN3aIUH YIeOHOTO
Tpynra © O00OOmIEHHBIX CHOCOOOB  JICATENBHOCTH, WMMEIOMMX  MEXKIUCIHUILIHHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOpY U CTPYKTYpPHOM OpraHM3aly COAEpkaHHs 3THX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJISET COBOKYIHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonplmMi  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriiyOJIEHHOM ypOBHE M3ydeHHUs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BELIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIUM, pacCMaTpUBaEMBbIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOCHUH aTOMa. XUMUYECKask CBsI3b OOBSICHAETCS C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMupOBaHHUEM IPEACTABICHUI 00 AMEKTPOXUMHUUYECKUX MPOIECCAX U AIEKTPOIM3E PACIIIIABOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMueckod XMMHMM INpU PACCMOTPEHHUU pEaKLMOHHOMN
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEepP)KaHHE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KJIACCOB XHMHKO-(DH3MYecKOoro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, IEKTPOIIN3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhHIIs
00NN yAETbHBIM Bec OyleT UMETh OpraHuueckas XuMus. B aToMm ciydae npenocraBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEJIKU, YIJIeBOAbI, HYKIEMHOBbIE KHUCIOTHI U apyrue. Ilpu stom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX
METO/I0B IIO3HAHUS U OIbITa MPAKTUYECKOT0 IPUMEHEHHUS HayUYHbIX 3HAaHUM U3ydyeHUe npeameTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeaIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX o0nacteil «EcTecTBEeHHO-HAyUHBIE IPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M cCpenHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amauei
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIETCS (OPMHPOBAHHME OCHOB HAayKM XHMHUU Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJICTaBICHUI: O MAaTEPUATIBLHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npoOJeM 35KOJIOTHYECKOM, SHEpreTHYeckol M MUINEBOM 0€30MacHOCTH, B Pa3BUTHU
MEAMIMHBI, CO3/JIaHUM HOBBIX MAaTEpUalOB, HOBBIX HCTOYHUKOB JHEPruu, B
obecrieyeHnn paloHaIbHOrO MPUPOJIOTIOIB30BaHUS, B (dhopMupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHON CpPEAE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TMOHATHHA, 3aKOHOB U
TEOpUN XHWMHUHU, COBPEMEHHBIX IMPEACTaBICHUI O CTPOEHHMU BEIIeCTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJMHAMHYECKUX U KHUHETHUYECKHUX 3aKOHOMEPHOCTAX IPOTEKAHMUS XMMHUYECKUX
peakiuii, 0 XUMHYE€CKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX cHcTeMax, 00 00Imx
HayYHBIX MPUHLUIIAX XUMHUYECKOTrO IPOU3BO/ICTBA;

e (opmupoBaHue Yy OOYYAIOUIMXCS OCO3HAHHOIO IMOHMMAaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMUMHYECKHX 3HAHUM Juisi OOBSCHEHHS KIIOYEBBIX HAEH U mpoliem
COBPEMEHHOM XUMMHU, AT OOBACHEHHS W NPOTHO3UPOBAHUS SIBICHUH, HMEIOILIHX
€CTECTBEHHO-HAYYHYIO MPHPOIY; TPAMOTHOTO peIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHUSA, aHaIM3a W OLEHKH C MO3UMLIHUA SKOJOTMYECKOU
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yriyOJieHHe TPEACTABICHUN O HAy4YHbIX METOJaxX T[O3HaHUS, HEOOXOJIUMBIX IS
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nmnane peanu3zanuu TMEpPBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEero oOIiero oOpa3oBaHUsl MPU U3YYEHUHU IpeameTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTaHHE YOCKIEHHOCTH B TII03HABAEMOCTH SIBICHUH NPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B OOJACTH TEOPETHUYECKMX W NPUKIAJHBIX HCCICIOBAHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO HAa OCHOBE YCBOCHHS OOIICUYEIIOBEUSCKUX IICHHOCTEHH;

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpOPECCHOHAIBHON U OOIIECTBEHHOM JAESITEIIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mIee YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HW3y4eHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpemHero obmiero odpaszoBanus, cocraBiser 136 wacos: B 10 kimacce — 68 wacoB (2 Jaca B
Hezento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckre 0OCHOBbI OPraHUYeCKONM XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOro00pa3uu
OpPraHMYECKUX COCIUHCHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepoja: OCHOBHOE U BO30YXKAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiiepoaa. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJCH, G- U
n-cBsa3u. OnuHapHasi, JBOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBs3€ B MoJEKyJax
opranuyeckux peuects. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeo(puie U 3JIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IIPEJICTaBIEHUSI O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUECKUX COEIMHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYyJbl pa3iIMYHBIX BHUIOB:
pa3BEépHyTas, COKpall€HHas, ckeneTHas. M3omepusa. Buabl wn3oMepum: CTpyKTypHad,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKThl B MONEKylnax OpPraHWYECKHX COCTUHEHUI
(MHIYKTUBHBIA M ME30OMEPHBIN dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranudeckux BemecTs. [loHsaTue o GyHKIMOHATBLHON
rpynne. I'omonorus. I'omonorunueckue psaael. Cuctemarnueckas HOMEHKIIATypa OpraHM4eCKHX
coequuenuii (IUPAC) u TpuBHanbHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHoct M KjlaccupUKalusg  OpraHuyeckux  peakuuil.  OKucauTenpHO-
BOCCTAHOBUTEJIbHBIC PEAKI[UU B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBpAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BELIECTB MpH HarpeBaHuW (IJIaBiIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYUPOBAHUE MOJECIIEH MOJIEKYJI OPraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. 'omonorndyeckuil psi ainkaHoB, oOmiast (popmysa, HOMEHKJIATypa U U30MEpPHSL.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP -THOPHAM3AIMS ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHUMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMK 3aMELICHUs, U30MEPU3ALMH, IETUAPUPOBAHU,
HUKJIA3AlUM, TUPOJIU3a, KpeKuHra, ropeHus. lIpencraBieHne O MeXaHHW3ME pEaKUUd
PaAMKaIbHOIO 3aAMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPONAH, IMKIOOyTaH) U OOBIYHBIX (IIMKJIONEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuii psi agkeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
W TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKeHOB, SP>-TMOPHIM3alUs aTOMHBIX OpOHTaseil
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) uzoMmepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHWHM IPUCOCIWHEHHMsS, 3aMEIICHHS B -
IIOJIOKEHUE IIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KavecTBeHHbBIE peakIuy Ha IBOHHYIO CBsi3b. CIIOCOOBI MOMYYEeHUS U IPUMEHEHHUE aJTKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHBIX ueHoB, 1,2- u 1,4-npucoeaunenue. llomumepusanus conpsKEHHBIX JUEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepojga. dusmyeckre CBOMCTBA aJKMHOB. XHWMHUYECKHE CBOMCTBA: PEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomarudeckue yrieBoopoabl (apeHsr). ['omomornyeckuit psja apeHos, oomas Gopmya,
HOMEHKJIaTypa ¥ U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOAHOM pajuKaje, Peakuu MPUCOCTUHEHMUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHHO- M HUTPOIPYIIBI, aTOMOB rajnoreHoB. OcoOEHHOCTH XMMUYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl mepepaboTKu HePTH: MEeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHHUE TaJIOreHIIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Vcnonb30BaHue TalOr€HIPOU3BOJIHBIX YIJIEBOJOPOJOB B OBITY, TEXHHMKE W NpPU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHONM MM MOIHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJyYeHHUE ATUJICHA U H3YYE€HHE ero CBOMCTB, O3HAaKOMJIEHHE C KoJulekuusmu «Heptb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OfHOATOMHBIE CHUPTHL. CTpoeHME MOJEKYJ (Ha MpUMEPE METAaHOJA H
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJICICTBUE C OPraHUUYECKUMHU U HEOPraHUUECKUMHU KHcioTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa U n3oMepus. OCOOCHHOCTH (PU3MUECKUX U XUMUYCCKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaklysi Ha MHOroaTOMHbIe cnupThl. [IpeacTaBienue o MexaHusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®usndeckue cpoiictBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHoma. KauecTBeHHBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psasl anbIETHAOB W KETOHOB, o0mas ¢dopmyia,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anmpieruabl. CrocoObl MOMyYeHUS W MPUMEHEHHE albJIETHIO0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHCIOTHBIE CBOICTBa, peaklus STepuuKaiu, peakiuuud c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHUCIOT, AUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonornueckuit psa, odmas Gopmyrna, u3oMepus U HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
nienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTaTKU HEMPEAeNbHbIX KUPHbIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbUT4 KaK COJTU BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBHUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AW- H
noymcaxapuasl). MoHocaxapuapl: TJIOKO3a, (pyKTO3a, TajakTro3a, pubo3a, Ie30KCHpHO03a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajbTOo3a U JakTo3a. BoccraHaBnuBarolmue u
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha U LeUiofo3bl. PDu3nyeckue CBOMCTBA Kpaxmajga M IEJUTIOJIO03bI.
XUMHYECKUE CBOWCTBA Kpaxmalia: THAPOJIM3, KAaYECTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyUEHHUsl BEIIEeCTB M MX IpEBpallleHUui: pacTBOPUMOCTH
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOKHO HCIIOJIb30BaHUE BUAECOMATEPUAJIOB), KAUYECTBEHHbIE PEaKLUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue kpaxmana C MOJIOM, PEIICHHE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUUHbIE U TpeTUuyHble. CTpOEHUE MOJIEKYI,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTON Kuca0TOM. COoM aIKUIaMMOHHSL.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakunyn Ha aHwinH. CrocoOBl MONydeHHs] W MPUMEHEHHE amu(paTHYeCKHX
amuHOB. [losyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHOM CBA3M. buosornueckoe 3HaueHHEe aMUHOKHCIOT. CHHTE3 U TUIPOIU3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHBbIE pEakluu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpraHMYECKUX COECTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIUs U MOJUKOHICHCAIIHSL.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayudyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tonmumepsl  crenuanbHOrO  HazHaueHUs  (TedsoH, KeBiap, d3JIEKTPONPOBOASIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MpEBpAlllEHU: 03HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH».

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOd popMysibl OPraHu4ecKoro COeTUHEHHS [0 MacCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOYKTOB pEaKlUU U/WUIN UCXOJHBIX BEIECTB, YCTAHOBIIEHUE CTPYKTYPHOI (OpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3Y4EHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHE, HAayYHBIM (akT, THUIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHUE BEIIEeCTBa, (PU3MUYECKUE BEIUYUHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KUIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

TeoperuvyecKkue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anement. M3oronsl. CTpoeHHE 3JI€KTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHM U TOIYPOBHH. ATOMHBIE
opoutanu. Knaccudukanus XuMHYECKHX AJIEMEHTOB (S-, P-, d-, f-amementsl). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(PHUIypaluu aTOMOB 3IIEMEHTOB
MEPBOro—4eTBEPTOrO0 IMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepnonnueckuit 3akoH u llepuogudeckas cucreMa XHUMHUYECKUX JieMeHTOB J[.M.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyINIaM U
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /[.M1. Menneneesa.

XuMHu4decKkasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
MexaHnnu3mbl 00pa3oBaHUsI KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuinHa CBA3U. [[oaspHOCTH, HAIIPaBIEHHOCTh U HACHIIIAEMOCTh KOBAJIEHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMONIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusix. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

ITonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBineHne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTpAIIMM pPAaCTBOPOB: MaccoBas JOJS BEIIECTBA B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHU4ecKruX peaKifii B HEOPraHUIECKON U OPraHnYeCKOi XUMHUH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALICHUS 3HEPrUU MPU XUMUUYECKHUX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOoCTh XUMHYECKOM peakiuu, €€ 3aBUCUMOCTh OT Pa3IM4HbIX (PaKkTopoB. 'oMOreHHbIE
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMbIE peakUUd. XUMHUYecKoe paBHoOBecue. KoHcraHnTta
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TEeMIlepaTypa, AaBJICHHE W KOHIEHTPAIMU BEIIECTB, YYACTBYIOIIMX B peakiuu. [IpuHnumn
JlelllaTense.

OnekTponuTnueckas auccouuanus. CuipHble U crabble  yeKTponuThl. CTeneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu moHHOTO OOMEHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO] 3NIEeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILIABOB BEUIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJAa B TMPHUCYTCTBUM KaTald3aTopa, MOJIEIH KPUCTAUIMYECKUX PEIIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHANKATOPOB, U3yUYeHUE BIUSHUS PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEakiuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopon. Tlonydenne, ¢uznueckne M XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenune B mpupoje, crmocoObl momydeHus, GU3NYECKUe U XHUMHUYECKUE
cBoiicTBa. ['asioreHoBOIOPOBI. BakHeime KHUCIOPOACOAEpKAIIUE COCIUHEHUS TaJOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CHOCOOBI MOJYYEHHS] KUCIOPOAA.
OusnuecKkue M XUMHUYECKHME CBOWCTBA M MNPHUMEHEHHE KHuciopoga M o30Ha. OKcuasl u
HEPOKCHIBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBonmopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprei(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MONMy4deHHs, (U3NUEeCKHe U XHUMHUYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEeHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxnenne B mpupoje, crnocoObl moiyueHusi, GuU3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenuaennii. ®ochopHbie yaoOpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcupa yriepona(lV), yrompHas kucinota u €€ coiu. AKTUBUPOBAHHBIA Yrojib, aicOpOLIMS.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIEPOJIOM, M €T0 COSAMHEHUI.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuusi(l1V), kpeMHHUeBas KUCIIOTa, CUIMKAThL. [IprMeHeHrne KpeMHUS U ero
coequHeHuil. CTEKII0, €ro MOJy4YeHNe, BHIIBI CTEKIIA.

[Tonoxenue meramwioB B [leproanyueckoit cucreMe XUuMHUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalsIoB B ObITY U TexHUKe. CIIIaBbl METAIIJIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJUIOB: THAPOMETAILTYPTHS, TUPOMETAILUTYPT U, dIeKTpoMeTauTyprusi. [loHsTHe 0 KOoppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusndeckue U XUMHUYECKUE CBOICTBA, MPUMEHEHUE
MIPOCTBIX BEIIECTB U UX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii W Kaublui: TOoJy4deHue, (QU3WYecKue U XHUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE IPOCTHIX BEIIECTB U X coequHeHH. KECTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJNIOMHHHHR: TIONy4YeHUE, (U3NYECKHe M XUMHUYECKHE CBOHCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHHH. AMPOTEpHbIE CBOWCTBA OKCHAA M TUIAPOKCHIA AaFOMHUHUSA,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblXx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CHCTEMBI XHMUYECKHX DJIEMEHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHui. OKCUIBI U THIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl ¥ AMXpOMAThI, UX OKHUCIHUTEIBbHBIC CBOWCTBA.
[Tony4yeHne v MpUMEHEHHE XpOMa.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHia M €ro CoeauHeHuid. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€r0 OKUCIIUTENbHBIE CBOMCTBA.



DuU3NYeCKUe U XUMUYECKHE CBOMCTBA KeJe3a U €ro coeAuHeHnil. OKCUIbl, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue eje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y TUIPOKCH/IA LIMHKA, THAPOKCOKOMILIEKCHI IMHKA. [[pMeHeHne NuHKa U €ro COeIMHEHU.

OKCHEpUMEHTAJIbHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBpAlllEHUN: H3Yy4YEeHUE
00pa310B HEMETaJIOB, TOpeHue cepwl, Qocdopa, xene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METAJIJIOB C BOAOM (BO3MOXHO HCIOJIb30BAHHE BUAECOMATEPUAJIOB), B3aUMOACUCTBUE LIMHKA U
JKeJle3a C pacTBOPaMU KHUCIIOT U IIeJI0Uel, KaYeCTBEHHbIE PEAKIIMM HAa HEOPTraHUYECKHE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coelMHEHUs», «A30T U Pochop U uX coeAMHEHUsD», «MeTauibl IJIaBHBIX NOATPYIID,
«MeTaibl MOOOYHBIX MOATPYIII.

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METOJaX IIO3HAHUS M METOJOJIOTMM HAay4yHOro wuccienoBaHus. HayuHble npuHIUIBL
OpraHu3alil XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CIIOCOOBI MOMYYSHHUS BaKHEHIITHX
BelIecTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHoja). [IpoMblinieHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nocyiencTBus. Poib XuMuu B 00€CICUEHUH SHEPTETUUECKOM 0€3011acCHOCTH.

XuMHus W 370poBbe 4esloBeka. JlekapcTBeHHble cpencTBa. [lpaBuia wHcIosnb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

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

Kocmernueckue u mapgroMmepHsie cpeactBa. beitoBas xumud. IlpaBuna GezomacHoro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MTOBCETHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XuMHus B celNbCKOM X03siiicTBe. OpraHuyecKkrue 1 MUHEpalbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, Kepamuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérpr: Macchl BemecTBa WM 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYacTBYIOLIMX B pEaKlMU BEIIEeCTB, Macchl (00bEMa, KOIHYECTBA
BEIIIECTBA) IMPOJYKTOB pPEAKLMH, €CIM OIHO U3 BEIIECTB MMEET MpHUMEcH, Macchl (00béMa,
KOJINYECTBA BEILECTBA) MPOAYKTa pEaKIMH, €CIM OJHO U3 BEIIECTB JIaHO B BUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEW pPacTBOPEHHOTO BEIIECTBA, MACCOBOM IO W MOJSIPHOM
KOHIIEHTpAllUU BEIIeCTBa B PacTBOPE, JOJIM BbIXOAA MPOJYKTa PEAKIUH OT TEOPETUYECKU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiseTcs 4epe3 MCIOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTAEIbHBIX MPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.



OO0me ecTeCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4dHBIH (DAaKT, THUMOTE3a, TEOpHS,
3aKOH, AaHalu3, CHHTE3, KiIaccu(UKanus, T[EPUOJAUYHOCTh, HAONIOJICHUe, W3MEpPEHUE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MAKPOMHp, aTOM, dJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, MWJCAIBHBIA ra3, (U3NYECKUE BEIUYHHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, opraHm3M, OJKocucTema, Ouocdepa, MeTadboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.

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

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MAaTEPUAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBeTrcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYPE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeAMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIIMMUCS POCCUNCKOM IpakJaHCKON
UJCHTUYHOCTU; TOTOBHOCTb K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIPEAEICHUIO;
HaJIM4Me€ MOTHBallMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOydYaroLIMXcCs
PYKOBOJICTBOBATHCSl NPUHATHIMU B OOIIECTBE MpPaBUJIAMH W HOPMaMH TIOBEACHUS; HAIUYHE
IPAaBOCO3HAHUS, SKOJIOTHYECKON KYJIbTYPBhl; CIIOCOOHOCTh CTaBUTh IENIM U CTPOUTH >KU3HEHHBIC
IUIaHBI.

JIMuHOCTHBIE Pe3yibTaThl OCBOCHUS NpenMeTa «XHUMHUS» OTpaxaroT cPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIFHOCTH OOYUJAIOMIMXCs B MPOLIECCE pealln3aluu
00pa3oBaTeNbHON AESTEIHHOCTH.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTpa)xaroT chOpMUPOBAHHOCTh
OIbITA MMO3HABATEJIbHON U MPAKTHUECKON JIEATEIIbHOCTH 00yUaroIIMXCsl B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpazk1aHCKOro BOCIIUTAHUS

0CO3HaHMsI O0YYAIOLIUMHKCS CBOMX KOHCTHUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY M IIPaBOINOPSIKY;

IIPEJICTABICHUSI O COLMAJIbHBIX HOpPMax M MpPaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATEILHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M IT03HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI IPYTHX
IIPU aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUH;

YBa)XEHUsI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHIIOKEHUS
XUMHH, OCO3HaHMS TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTENIbHBIX HaOII0NEHHH,
KPOINOTJIMBBIX KCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YYEHBIX U IPAKTHKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHBOB B TMIOJYYEHHH M TMOCIEAYIOIIEM aHaju3e
MH(OpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKUMH SIBICHUSMH, U
INPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHPYSICh Ha MOpAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJACHHE M IOCTYNKHM CBOMX TOBApUINEH C MO3MLIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIEACTBUNA MOCTYIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBmwiI 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYIOBOM JESATEIBHOCTH;

MOHMMAHUS 1IEHHOCTH TPAaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOoCIUTAHUA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B Y4e€OHO-HCCIICIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOET0 KJiacca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IuyHOro poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYaTbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieit mpodeccun U peaau3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKHU 11€JIeCO00PA3HOT0 OTHOIICHUS K MPUPOJIE KaK UCTOUYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa 3KOJOTHUECKUX MPOOJIeM, BIUSHHUSI YKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOAOIOIb30BaHNS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY VYPOBHIO pa3BUTUS HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEJIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B pEIICHUH TI00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUSl CYIIHOCTH METOJOB TIO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYXKAIOIIETO0 MHUpa M MPOHCXOIIIINX B HEM W3MEHEHHIA,
YMEHHSI 1e71aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yibTaTbl OCBOEHHUS MPOTrpaMMbl MO XMMHMHM Ha YPOBHE CPEIHErO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexXmnpenMeTHbIe) OOLIeHayUHbIe IOHATHUS, OTPAXKAIOLIHME LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (aKT, IPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIoBaHKe, HAOII0IeHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpyTue);

YHUBEpCaJbHble  yueOHble  JAeHCTBMS  (TMO3HABaTelbHblE,  KOMMYHHMKAaTHBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaromuxcs;

CHOCOOHOCTh ~ OOYYarOLIMXCS ~ HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUIUIMHApPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble JEHCTBHS B IO3HABATENBbHOM U
COLIMAIbHON NTPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpeNeNsATh LeNu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LICIISAMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TIOHATHUM M yCTaHaBIMBAaTh KX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHHUS OT/ICTbHBIX (PAKTOB U SBICHUI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA K.]'IaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHHSIX, (JOPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU A,

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMyna, YypaBHEHHME XHMHYECKOM peakuud — NpU peleHUH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEaKLIUM;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHUA M IPOBEACHHUS YYCHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEYUBOCTE;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

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

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATJTIAIHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

3a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYX)AaeMOM TEMBbI B XOJI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBaTh UACH, (OPMYIMPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS
MpeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIBLHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSATENIBHO WJIM COBMECTHO CO CBEPCTHHMKAMH IIPU  BBITOJIHEHUM XUMHUYECKOIO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3alu y4yeOHOro MpoekTa, u (hOopMyaupoBaTh BBIBOJBI MO pe3yibTaTaM MpPOBENEHHBIX
UCCIIEIOBAaHUN ITyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiiCTBHSA:

CaMOCTOSITEJIBHO IIJIAaHUPOBaTh M OCYILECTBIATh CBOIO ITO3HABATEJIBHYIO NEATEIbHOCTD,
ompenenss e€ Ieau W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBAThH
npeJyiaraéMplii aIrOpUTM JEUCTBUN IIPU BBIIOJHEHUM YYEOHBIX M HCCIEN0BATENIbCKUX 3aj]ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJIy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEAKLUsAX;

OCYILIECTBIIATH CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHMU Ha yriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUH IO OCBOEHUIO, MHTEPIpPETAlUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HAHUM B PA3JIMUYHBIX Y4YEOHBIX CUTYyalUsX, a TakXKe B pPEalbHbIX >KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU NPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJilaM U3y4eHHs.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MeCTe W 3HAYEHMH OPraHUYECKOM XHMHHM B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00€CIeYeHUN YCTOMYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
petieHur MmpooJieM IKOJIOTHYECKON, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaloOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOECIEYeHUU
paLMOHATIBHOTO MPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHMS K CBOEMY 3JI0pOBBIO H
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATAIOIINE
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3alis aTOMHBIX
opOuTanel, HMOH, MOJIEKYJa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYEcKast CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIJIEPOAHBI CKeJerT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHas M NPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoauueckuil 3akoH [I. M. MenneneeBa, Teopusi CTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpALleHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)KallUMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMHYECKMX peaklUui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMmepHbIil dddexTsl, opuentanTsll u Il pona); daxTomorudyeckue cBeIeHHS O CBOMCTBAX,



COCTaBe, MOJYYECHUH U 0€30MaCHOM UCIOJIb30BAHNYU BaKHEHIINX OPraHUYECKUX BELECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YEJIOBEKa, OOIMX HAYYHBIX MPUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, IEpepadOTKU HEPTH);

COPMHPOBAHHOCTh ~ YMEHHUH:  BBUIBJIATh  XapaKTepHble  NPU3HAKM  IOHSATHUH,
yCTaHaBJIMBAaThUX B3aUMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIIME IOHATHUSA IPH ONUCAHUU
COCTaBa, CTPOCHMS U CBOMCTB OPTaHUYECCKUX COCIMHEHUN;

c(OpPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BELIECTB;

COCTaBIATh ypPaBHEHUS XHUMHUYECKHX pEaKkUMid M  pacKpplBaTb HX  CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN IOCPEICTBOM COCTABJIEHUS  AJIEKTPOHHOI'O
OanmaHca 3TMX peakuuid, peakuuil HOHHOro OOMEHa IyTEM COCTaBIEHUS HX IOJHBIX U
COKpAILEHHBIX HOHHBIX YPaBHEHUM;

U3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEIIECTB Ul WJUIIOCTPAlUM  HX
XUMHYECKOT'0 ¥ IIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATh NIPUHAIJIEKHOCTh U3YUYCHHBIX OPIraHUYECKUX
BEIIIECTB 10 X COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/TpyIilie COeJUHEHUH, 1aBaTh UM
Ha3BaHUA 10 cucremMarnyeckoir HomeHknarype (IUPAC) i npuBoauTh TpUBHAJIHHBIE HA3BAHUS
JUISL  OT/AEJBHBIX TPEJCTaBUTENEH OpPraHWYeCKUX BELIECTB (STWIIEH, AaleTWJIEH, TOIYyoll,
[JIMLIEPUH, STWICHIJUKOIb, (QeHos, (OopMalbIeruj, AaneTaiabIeru, aueToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, NaJIbMUTHUHOBAs KHUCIOTHI, TJIUIMH,
JIIaHUH, MAJIbTO3a, (PPYKTO3a, AaHWIINH, TUBUHHII, U30IPEH, XJIOPOTIPEH, CTUPOI U JAPYTHE);

c(OpMUPOBAHHOCTh YMEHMS ONPEAENATh BHUJA XUMUYECKOM CBS3M B OPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAS CBA3b);

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

c(OPMHPOBAHHOCTh YMEHMH XapakTepU30BaThb COCTaB, CTPOEHHE, (HU3UUECKUE U
XUMHYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEH PA3INYHbIX KJIACCOB OPTaHNYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJbJIETH/IOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3(UPOB, XKUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YTJI€BOI0B (MOHO-, TU- U TIOJHCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMH YPAaBHEHMSIMH COOTBETCTBYIOIUX
XUMHUYECKHX PEAKIHH C UCTIOJIB30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh yMEHHUS TOATBEPXJATh Ha KOHKPETHBIX IIpUMeEpax XapakTep
3aBHCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OpPraHMYECKUX COEJUHEHUH OT KPaTHOCTH M THUIMA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOUYHUKH YTJIIEBOJOPOAHOTO CBIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OPMHPOBAHHOCTh BIQJIEHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOoJax
MO3HAHUSI — HaONIOIEHUH, W3MEpPEHUHU, MOJEIUPOBAHUHU, OKCIEPUMEHTE (peaJlbHOM U
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHMUS,

cOPMHPOBAHHOCTh ~ YMEHHMsSI  NPUMEHSATHOCHOBHBIE  OIEPAllMM  MBICIUTEIbHOMN
NEeSTeIbHOCTH — aHalM3 M CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMaTH3allMiO, BbISBIICHHE
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — /17151 U3Y4YEHUsI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIHIA;



c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MMOHATUIMU U
OpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MUpPA, MCIOJIb30BATh CUCTEMHbIEC 3HAHUS IO
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUPOLY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPAaBHEHHUSIM XUMHUYECKUX PEaKIMil C HCIOJIb30BaHHEM (PU3UYECKUX BEIWYHMH (Macca, 00BEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYJIbI BEIIECTBA MO0 M3BECTHBIM MAacCOBBIM JIOJISIM
XUMHUUYECKHX 3JIEMEHTOB, ITPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM U IPOU3BOACTBEHHOH JESTEIbHOCTU
4eJIOBEKa, CBA3aHHOM C mepepadOTKON BeIIeCTB, HCIOJIb30BATHIIONYUYEHHbIE 3HAHMS IS
IPUHSTHS TPAMOTHBIX PEIICHUN IPOOJIEM B CUTYallUsX, CBSI3aHHBIX C XMMHEH;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJAEPKAIIUX OPraHMYECKUX BEIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coONIIO/IaTh TpaBHJIA HKOJIOTHYECKU IIETIECOO0Pa3HOTO MOBEIEHHSI B OBITY W TPYIOBOM
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOrO AEMCTBHSI Ha JKHUBBIE OPraHU3MbI ONpPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUSI COOTHOLIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi HH(popmanuu, VHTepHET M Jpyrue), KpUTHUYECKH AaHAJIM3UPOBATh XHMHUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN: O MaTEPHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PEILICHUHU MPOOJIEM IKOJIOTHUECKOMH,
HHEPreTUYECKOM M NHIIEBOW O0e30MacHOCTH, B PAa3BUTHUM MEAWIUHBI, CO3JAaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU 0OOOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3/10pPOBBIO M IPUPOIHON CpPEIE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbl, JJIEKTPOHHAs: 000JI0YKa aToMa, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30OYXKJAEHHOE COCTOSHHS aroma, THOpHIH3aIius
ATOMHBIX OpOWTaNei, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKas PEelETKa, XUMHUYECKas PEaKiHs, pacTBOpP, AJIEKTPOJUTHI, HEIICKTPOIUTHI,
SJIEKTPOJUTUYECKA  JUCCOLMAIMs, CTENeHb JAUCCOIMAllMM, BOJOPOJHBIM  MOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE, TEOPUHM M 3aKOHBI (TEOpUsl BIEKTPOJIUTUUYECKOU
qucconuanuu, nepuoauyeckui 3akon .M. MenneneeBa, 3aKOH COXpaHEHHUS MacChl BEIECTB,
3aKOH COXPAaHEHUs W MPEBpAICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIMAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMUU,
MHPOBO33PEHUYECKHE 3HAHUs, JEXKAIMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHUYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEIIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHUMHYECKOM pPABHOBECHH, pacTBOpaX W  JHCIEPCHBIX CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMHUYECKOTO TPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aMMOCBA3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHMM HEOPTraHUYECKHUX
BEIIIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUJISI COCTABIICHHS
dbopMys BEHIECTB W YypPaBHEHUH XHMMHUYECKHUX pPEaKIHMi, CHUCTEeMATHUYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX
AJIEMEHTOB B COCIMHEHHSX, BHUJl XMUMHYECKOM CBSI3U (KOBAJICHTHAs, MOHHAs, METAJTUHYECKAs,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBSCHATH 3aBUCUMOCTH CBOICTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHE PEaKIMU MO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBY pEarupyromux
BEIIECTB, TEIJIOBOMY J3(PQEeKTy peaklud, H3MEHEHHUIO CTEleHeH OKHUCICHHUS DJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KITaCCH(PUKAINHI U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpBIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATHU3HPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHnneneeBa, UCHOJIb3YysI TMOHITHUS «IHEPTETUUYECKUE YPOBHU», «IHEPreTUUECKUE MOAYPOBHU»,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSCHATH3aKOHOMEPHOCTH W3MEHEHHS CBOWCTB XHWMHUYECKHX DJEMEHTOB M WX
COEMHEHUH 10 nepuojaM u rpynmam llepuonnueckoint cucremsl 1. 1. MenneneeBa, BAIEeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEepH30BaTh (OMHUCHIBATH) OOIIHME XHWMHUYECKHE
CBOICTBa BEIIECTB PA3IMYHbIX KJIACCOB, NOJATBEPXKJIATh CYIECTBOBAHHE TI'€HETUYECKOM CBS3U
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABICHHS JICKTPOHHOTO OajlaHca 3THX PEaKIHii; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOIIN3A; peaKkluil KOMILIEKCOOOpa3oBaHMs (HAa MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuil ¢ y4y€TOM HMX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUS CKOPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOTO PABHOBECHS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBui (mpuniun Jlelllatennbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaThb XUMHUUECKHUE PEAKIINH, JEKAIIIE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoabsl  — HaONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUHM BEUIECTB W JJs1 OOBSICHEHUS XUMUYECKUX SIBICHHI,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTeCTBEHHO-HAy4YHbIX MpPEAMETOB [uii 0ojiee OCO3HAHHOIO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUYEThI: C UCIOIb30BAaHUEM MOHATUN «MaccoBast
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIM 00bEMY OJHOTO U3 YUAaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEUIECTB JIaHO B BHUJE PacTBOpa C ONpPEEIEHHON
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOJYKTA PeaKLUU; 00bEMHBIX OTHOIIEHUI ra3os;

c(OpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHMA
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIECHUE CPEIbl PACTBOPOB BEIIECTB C OMOIIBI WHINKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIEPUMEHTAJIbHBIX 33/1a4 1Mo TemMaMm «Metamib» U «Hemertamnsl»y) ¢ coOmogeHueM TpaBHil
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAIN3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUECKH IIe1eco00pa3Horo
NOBEJCHUSA B OBITY M TPYIOBOH MEATENBHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbA,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIPEACIEHHBIX HEOPraHWYECKHX
BEIIECTB, TOHUMAas cMbIc nokazarens [TJ1K;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, HHTepHeT W JApyrue), KpUTUYECKH aHAIM3UPOBATbXUMHUYECKYIO
uHpopMalnio, nepepadaTbiBaThe€ W HCHOIB30BATHB COOTBETCTBHU C IMOCTABJICHHOW Yy4eOHOM
3a/1a4en.
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2.2 MeTtamisl
Nroronopazneny

Pa3zgen 3.XuMuA M XKU3HL

31 MeTO)IBI II03HAaHUA B XUMUH.

XUMUS U )KU3Hb
Nroronopazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

Bcero

12
25

22

15
37

68

KoanuecTrBouacos

KoHTpobHbIepadoThI

IMpakTnyecknepadoTbl

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecrBouacos
Ne n/m Temaypoka
Bcero Konrtpoabsnbiepadorsl  IIpakTnuecknepadoTbl

[TpenMeT 1 3HAYCHNE OPTAaHUUYECKON XUMUH,

IpeCTaBICHHE O MHOT000pa3uu

OPraHUYECKUX COCTUHEHUIN 1
DJEKTPOHHOE CTPOCHHE aToMa yriiepoaa

(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BaneHTHBIEBO3MOXKHOCTHATOMAYTIIEPO/Ia

XUMHYecKas CBSI3b B OPraHUICCKHIX

COeMHEHUsIX. MexaHu3Mbl 00pa30oBaHUs

KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa 1
CBsA3EH

Teopust CTpOEHUSI OPraHUUECKUX COCTUHEHUIN

A. M. byrneposa

Bunsl nzomepun: cTpykTypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI 1 0 0
B MOJIEKYJIaX OPIraHUYECKUX COEAMHEHNN

[IpencraBnenue o kiacCuPUKALUUA U
cucrematrueckas Homernkinarypa (IUPAC)
OpTaHUYECKUX BEIIECTB 0 0
Knaccudukanus peakiuii B opraHu4ecKoi

XUMUHU

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TEME



10

11

12

13

AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopmysa, HOMEHKJIaTypa U U30Mepusl,
3JICKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJT

duznyeckre U XUMHUYECKIE CBOMCTBA
aJIKaHOB

Haxosxxnenue ankanoB B npupojie. CriocoOsbl
MOJIyYEHUs U IPUMEHEHUE aJIKaHOB

[{uknmoankanel: obmas Gopmyoa,
HOMEHKJIATypa U H30MEpHsi, 0COOCHHOCTH
CTPOCHUS 1 XUMUYECKHUX CBOMCTB, CITIOCOOBI
noJsyueHus U npuMeHenue. CucremMarusamnus
1 000011IeHNE 3HAHUH.

KoHTponbHan paboTta no Teme «MpeaenbHble
Yr1eBof0pPOAbI»

AJKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIia, HOMEHKIIATypa, dJICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CTpyKTypHas U IUC-TPaHC-U30MEPUS
AIKEHOB

OuznyecKkue 1 XUMUIECKHE CBONCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CnocoObl MOJIYy4YCHHA U MPUMCHCHUC AJIKCHOB

Pemenune pacuéTHBIX 3374 Ha ONIpeieTICHNE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BeIlleCTBA

AnKanueHsl: CONpsHKEHHBIC, U30JIMPOBAHHBIC,
KyMynupoBaHHbIe. OCOOCHHOCTH



14

15

16

17
18
19

20

21

SJICKTPOHHOI'O CTPOCHHA

XVMHYECKUE CBOKCTBA CONPSIKEHHBIX TUEHOB
CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKaJINCHOB

[Tpaktuueckas padora Nel mo teme
«ITonydyeHnue 3TUNICHA U U3YUEHUE €TO
CBOWCTB»

AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(dbu3nYecKue CBOMCTBA

XUMHYECKHE CBOMCTBAAIIKWUHOB
KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b
CriocoOblI MoTy4eHus U IpUMEHEHHUE alIKMHOB

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKun

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe

KonrtponbHas padora no reme
«HemnpenenbHble yriaeBOI0OPOIBI»



ApeHBbI: TOMOJIOTHYECKUN Psifl, 00Ias
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

22 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OceH30J1a B TOJTyoua, UX (PU3UYECKHE CBOMCTBA
XHUMHYECKUE CBOMCTBA apCHOB: PEAKITUU
3aMelleHHs

XUMHUYECKUE CBOWCTBA apEHOB: PEaKIUU
23 IPUCOETUHEHUS, OKUCIIEHUE TOMOJIOTOB

OeH3oa

Oco0eHHOCTH XMMHYECKUXCBOMCTBCTUPOIIA

Penrenue pacu€THBIX 3a7a4 Ha ONPEIEIICHUE
24 MOJIEKYJISIPHOUM (POPMYIIBI OPraHUYECKOTO
BEIIEeCTBA

CnocoObl MOJIY4CHHA U MPUMCHCHUC apCHOB.

25
I'enernueckas cBs3b MCKAY pa3JINIYHbIMU

KJlacCaMH yIrjI€BOJOpPOJ0B



26

27

28

29

30

31

32

Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peakuuii. CuctemaTusanus 1 00001IeHre
3HAHHUH 110 TEME

[Tpupoanstii ra3. [lonyTHble HeTAHBIE Ta3bI
KameHHBIH yroiaps ¥ IpOLyKThl €ro
nepepadoTKu

Hed1b 1 criocoOsl e€ nepepaboTKHy.
[TpumeHeHne MPOTYKTOBIIEPEPAOOTKUHE(DTH

['eHeTnyeckas CBSA3b MEXAY pPa3InYHbIMU
KJIaCCaMM YIJIEBOJOPOOB
["anoreHonpou3BOAHBIE YTIIEBOAOPOOB:
JJIEKTPOHHOE CTPOEHUE; PEAKLIUK 3aMEICHUS
rajoresa

JelicTBre menoyen Ha rajloreHIpPOU3BOIHBIE.
B3anMonelicTBie TUrajoreHajJIKaHoB C
MAarHuemM U IMHKOM

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
paszneny "YrieBonopoasr"

KonTponbHas pabota mo Teme
"Vranesonopoast"

Hpe}IeJ'IBHI)Ie OAHOATOMHBIC CIIMPTHI:
TOMOJIOTHUYECKUH psif1, oOmiast popmya,
CTPOEHUE MOJIEKYJI, H30MEPHU1,
HOMEHKJIaTypa, kiaccuuxanus, Gusndeckue
CBOMCTBA



33

34

035

36

37

38

39

XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX
OJHOATOMHBIX CIIUPTOB
CrocoObI MoTy4YeHus: ¥ IPUMEHEHNE
OJHOATOMHBIX CIIUPTOB

[TpocTeie a3¢upbl: HOMEHKIJIATYpa U H30MEPHS,
0COOCHHOCTH (PU3NYCCKUX U XUMHUECKUX
cBoricTB0

MHOr0aToOMHBIE CITUPTHI: ITHICHIIIUKOIb U
[IIUIEPHH, UX (PU3UYCCKHE U XUMUYECKUEC
CBOMCTBA

CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOTOATOMHBIX CIIUPTOB

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3UYECKHE
cBoicTBa. TOKCHYHOCTH (heHOIIa
Xumudeckue cBoicTBa (heHoma

CrniocoObI moy4eHus U npuMeHenue GpeHomna

[TpakTnueckast padota Ne 2. Pemenue
AKCIEPUMEHTAJIbHBIX 33a4 1o Teme "CrnupTsl
U (heHobr"

CI/ICTeMaTI/ISaI_II/IH 151 O606H.I€HI/IG 3HAHUH 110
TEME

Anbaeruibl U KETOHBI: 3JIEKTPOHHOE
CTpOeHHUE KapOOHUILHOU TPYIIIIBL;
TOMOJIOTHUYECKHUE PsI/IbI, 001as hopmyia,
M30MEepHUs U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKINU MPUCOSTUHEHUS



40

41

42

43

44

45

46

Peakiun oxkucieHus U Ka4eCTBCHHBIC
pPE€aKkiuu aJlbACTUA0B U KETOHOB
CriocoOsbl MMOJIYYCHHS aJIbACTUA0B U KETOHOB

OHOOCHOBHBIE MTpEeNIbHBIE KapOOHOBBIE
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

N3omepust 1 HOMEHKIIAaTypa KapOOHOBBIX
KHUCIIOT, UX (PU3NYECKUE CBONCTBA

N3omepust 1 HOMEHKIAaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCcKHe CBOWCTBA

XHUMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

Oco0eHHOCTH CBOWCTB MYPaBbUHOM KUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX KUCTIOT

OcCoOeHHOCTH CBOWCTB: HEMIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnort. Ilpencrasurenu
BBICIINXKapOOHOBBIXKUCIIOT

[TonsiTHE O MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoObI nostyyeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT



47

48

49

50

51

52

53

CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
oOmiast popmysa, U30MEepHUsi 1 HOMEHKJIATypa
Ouznyeckue 1 XUMUYECKHe CBONCTBA 3PUPOB

Pewenne pac4€THBIX 3a1a4: 10 YPAaBHEHUIO
XUMHUYECKON PEaKIMH, Ha OIIPEIEICHHUE
MOJIEKYJISIPHON (hOPMYJIIbI OPraHUYECKOTO
BELIECTBA

[Tpaktuyeckas padora Ne 3. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 110 TeEME
"Kap6onoBsie kuciaoTbl. Cli0XHbIEPUPHI"

XKupsr: crpoenue, GpU3NIECKUe U XUMUYECKHE
CBOMCTBA (THIPOJIN3)

Oco0eHHOCTH CBOICTB KUPOB, COJIEPKAIINX
OCTaTKH HETIPEIEIbHBIX JKUPHBIX KUCIIOT.
Kupsl B mpupone

Mputa Kak COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MoroIee aericTaue. Ilorsarne o
cuHTeTHYecKux Moromux cpencteax (CMC)
I'enernueckas CBsA3b yrieBOJOPOIOB U
KUCJIOPOACOAECPKALIMNX OPTAHUYECKUX
BEIIIECTB

Pacu€tel 0 ypaBHEHUSIM XUMUYECKHUX
peakuuin

CucremaTtu3zaiys u 0000IIeHHE 3HAHUN IO
TEME

OO61mas xapakTepuCcTHKa YTJIEBOI0B U



54

55

56

57

58

59

60

KJIacCU(UKAIUS yIIIeBOJIOB (MOHO-, IU-
MOJIMCaXapHUIbl)

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HaXO0XXJCHHE B TIPUPOJIC

IIpuMeHeHune IIII0K03bl, €€ 3HaYCHUE B
KHU3HEIEATEIILHOCTH OpraHu3Ma

Jucaxapunpl: caxapo3a, MaJIbT03a U JIAKTO3a.
Haxoxnenue B npupoie 1 IpuMEHEHNe
JMCaxapuioB

ITonucaxapuael: CTpOCHUE MAKPOMOJIEKY!I,
du3nueckre 1 XMMUYECKHE CBOMCTBA,
[IPUMEHEHHUE

[TonsiTHE 0OMCKYCCTBEHHBIXBOJIOKHAX

KonrponbHas pabora no reme
"Kucnopozaconepxaiue OpraHndecKue
coeMHeHus"

AMUHBIL: KTaccupUKAIHs, CTPOSHUE MOJIEKY,
oOmras popmyna, U3oMepusi, HOMEHKIATypa U
dbuznyeckue cBoiicTa

XVUMHUYEeCKUECBOMCTBAATU(ATHIECKIXaMUHOB

AHUWJIMH: CTPOCHHE aHWJINHA, 0OCOOEHHOCTH
XUMHUYECKHX CBOMCTB aHUJIMHA

CriocoObI nostyueHus 1 IpUMEHEHNE
ann(paTHIeCKUX aMUHOB

AMUHOKHUCIOTBI: HOMEHKJIATypa U U30Mepus,

¢buznyeckue cBoNCTRA.
OTaenpHBIENIPEACTABUTENH O-AMUHOKHUCIIOT



61

62

63

94

65

66

67

68

XHUMHUYECKHE CBONCTBAa aMHHOKHCIIOT, UX
OMOJIOTHYECKOC 3HAYCHUE aMUHOKHUCIIOT.
Cunres u ruaposm3 nentuaos0

Benku kak mpuUpoIHBIC TOITUMEPHL;
CTPYKTYpBbI O€JIKOB
XHUMHUYECKUECBOICTBAOEIKOB

A3oTcozepikalie reTepouKInuecKue
COCIUHCHMU. HYKJICI/IHOBI)IC KHCJIOTHBI. COCTaB,
CTpOEHHE M OHOJIOTHYECKAsK POJIb

[Tpaktuyeckas padora Ne 5. Pemenue
SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"PacniozHaBaHKe OpraHUYeCKUX COEAUHECHMIT"

KonTponbHas pabota no teme
"A30TcoeprKale OpraHuyecKue
coeqnueHusa”

OCHOBHBIE OHATHUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN U
MCTOJbI X CUHTC3a —IIOJIMMCPU3alHd U
TTOJIMKOH ICHCAITUS

[TnacTmaccel. YTunuzamnus u nepepadoTka
MJIacTHKa

DJ1acToOMEpBI: HaTYPAJIbHBIA CUHTETUYECKHE
Kay4dyku. Pe3una

BosokHa: HaTypaibHbIE, HCKYCCTBEHHBIE,
CHHTCTHUYECCKHCE. HOJ’II/IMepI)I CIIEUAJIBHOI'O
Ha3HAYECHUS

O06o0menne U cucTeMaTru3aIus H3y4eHHOTO
MaTepuaia
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11 KJIACC

n/n

Temaypoxka

AtoMm. CocTaB aTOMHBIX sjiep. XUMUYECKUN 31eMeHT. M30Tombl
CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB, KBAHTOBBIEC UMCIIa

Krnaccudukarus XuMUIeCKUX 3JIEMEHTOB (S-, p-, d-, f-
AJICMEHTHI)
Pacnipenenenue 35eKTpOHOB 1O ATOMHBIM OpOUTAIISIM

DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB 3JIEMEHTOB B OCHOBHOM
1 BO30YX/IEHHOM COCTOSIHUH
DNeKTPOHHBIE KOH(DUTYPAITTUHOHOB. DIEKTPOOTPHUIIATETLHOCTh

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema
XUMHYECKHUX 31eMeHTOB [l. 1. MeHaeneeBa, CBS3b C
COBPEMEHHOM TEOPUEN CTPOCHUS AaTOMOB

3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB
1 00pa3yeMbIX HMH MPOCTHIX U CIOYKHBIX BEIIECTB MO TPyIaM
U IIepUOIaM

CucreMmaruzanys 1 0000IIEeHE 3HAHNUI 10 TEME

Buner xumudeckoii cBsi3u. MexaHu3mbl 00pa3oBaHUs
KOBAJIEHTHOM CBSI3U. BOIOPOIHASICBA3D.
MeXMOJIEKYIISIPHBIEB3AaUMOAEHCTBUS

BaneHTHOCTE M BaJIeHTHBIE BO3MOKHOCTH aTOMOB. CBS3b

KosnnyecrBoyacos
Bcero KonTpoabHbiepadoThI

1

0
1

0
1

0
1 0
1 0
1 0
1 0
1 0

IIpakTnyecknepadoThI



10

11

12

13

14

15

3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM
CTPOECHUEM

Hpel[CTaBJIeHI/ISI O KOMIIJIEKCHBIX COCIUHCHUAX: COCTaB U
HOMEHKJIaTypa

BemecrBa MOJIEKYIIIPHOI'O 1 HEMOJICKYJIIAPHOI'O CTPOCHUA.
Twuner KPUCTATINIMYCCKUX PEIICTOK U CBOMCTBA BEIIECCTB

[Tonstue o nucnepcHbix cuctemax. Ilpencrasnenue o
KOJUIOMIHBIX pacTBOpax

HcTuHHbIe pacTBOPHI: HACHIIICHHBIEC M HEHACHIIICHHBIE,
pactBopuMocTh. Kpucramioruaparsl

CriocoObI BEIpOXKECHHS KOHIIEHTPAIIUU PaCTBOPOB
Pemrenne 3a7a4 ¢ uCHoabp30BaHUEM ITOHATHH ""MaccoBast OIS
pacTBOpEHHOrO BemiecTBa'", "MoJIIpHas KOHIIEHTpauus'"

Knaccn@nkaunﬂ 1 HOMCHKIJIaTypa HCOPIraHNYCCKNUX BCIICCTB
CI/ICTeMaTI/BaI_[I/IH u O606H.I€HI/Ie 3HAHUM II0 TEME

KonTponbhas padora no temam "CtpoeHue aToMa.
[Tepuonuueckuii 3akoH u [leprnoanueckas cucrema
xumuueckux sneMeHnToB J[. . Mengeneesa", "Ctpoenue
BeniecTBa. MHOroo6pasueseniecTn"

Krnaccudukanys XuMHuecKux peakivii B HeOpraHM4ecKoi u
OpraHNYEeCKON XMMHUH. 3aKOH COXPaHEHHs MACChl BEILIECTB;
3aKOH COXPaHEHUs U NPEBPALLIECHUS SHEPTUH IPA XUMUYECKHAX
peakuusx



16

17

18

19

20

21

22

23
24

25

26

TemnnoBbie 3G HeKTh XUMUYECKUX peakiyid. TepMoxuMudeckue
ypaBHEHUS

Beruncienus mo ypaBHeHUSIM XUMHUUECKUX PEaKIUi 1
TEPMOXMMHUYECKUM yPaBHEHHSIM

CKopocTh XMMHUECKOH peakliuy, €€ 3aBUCUMOCTb OT
pa3nuuHbIX (phakTopoB. Katanus u kaTamu3aTopbl

['oMoreHHsIe U reTeporeHHbIEpEaKIuN

OO6paTtumbie U HeOOpaTUMBbIE peakuu. XUMHUECKOe
paBHOBECHE

DnexTponuTuyeckas auccoruaius. CHUIbHbIE U cialble
31eKTPOJIUTHI. CTENeHbINCCOIUAIINN

Honnoe npounssenenue Boapl. Cpena BOAHBIX paCTBOPOB.
Bonoponnsriinokazatens (pH) pactBopa

I'maponus coneit. Peakuuu, mpoTekaromye B pacTBOpax
ANEKTPOJIUTOB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuy. Baxkneinme
OKHUCJIUTEIN U BOCCTAHOBUTEIH
Mertoa 37eKTpOHHOTO (9JIEKTOHHO-MOHHOT0) Oananca

DJEeKTPOJIN3 paCTBOPOB U PACILIIABOB BEIICCTB
Perrenue 3a1aupa3iMyHBIXTUIIOB

CucreMmaruzamus 1 00001eHne 3HaHnii 1o TeMe " XuMUYeCcKue
peakuun"

KonrtponbHas pabora o Teme "XuMuueckne peakiuu"



27

28

29

30

31

32

33

34

35

36

[Tonoxxenue HemeTamioB B [lepuoauueckoil cucreme
xuMu4deckux siemMenToB J[. . MenzaeneeBa u 0COOCHHOCTH
cTpoeHus ux aTroMoB. du3nyeckrue cBOKWCTBA HEMETAIIIIOB
AmoTponus HEMETAILIOB (Ha MpUMepe KUCIIOPOia, CePHI,

dbocdopa u yriepona)

Bonopona: nonydyenue, pusnueckue 1 XUMUYECKHE CBOWCTBA.
I'mnpuast

["asiorensl: HAX0XIEHUE B PUPOJIE, CITOCOOBI MOTYUCHUS,
(du3nyecKre U XUMUICCKIE CBOHCTBA

l"asorenoBo1opoi6l. BaskHeIme KUCIopoacoaepKanine
COEIUHEHNS raJIOT€HOB

JlaGopaTopHbIe ¥ IPOMBIIIEHHBIE CIIOCOOBI MTOTYyUYEHUS
rasoreHoB. [I[puMeHeHe raloreHoB U UX COeIMHEHUN

Kucnopon: nabopaTopHbie 1 MPOMBIILIIEHHBIE CTIOCOOBI
MoJiydeHus1, Gpu3nyeckrue 1 XxuMmudeckue cporicta. O30H.
[IpuMeHeHneKncIopoaa U 030Ha

Oxcuapl ¥ IEPOKCHUIBI
Pemenue 3amay pa3nuvHBIX TUIIOB

Cepa: HaxOXJIeHHE B TIPUPOJIE, CITOCOOBI ITOTyUeHHUS,
(bu3nyuecKkre U XUMHUYECKIEe CBONCTBA
CepoBonopo, CyabGuabl

Kucnoponconepxkamiue coenuaenus cepbl. OCOOCHHOCTH
CBOMCTB CEPHOM KHCIIOTHI

A3OT: HaX0X/IEHUE B MIPUPO/JIE, CIOCOOBI MOTYUESHHUS,
¢bu3nueckre 1 XUMHUYEeCKHe CBOMCTBA. AMMUAK, HUTPUIbI



37

38

39

40

41

42

43

44
45
46
47
48

49

Kucnoponcoaepxkaiiue coenunenus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHUCIIOTHI
[IpuMeHeHne a30Ta U €ro CoeAMHEHUN. A30THBICYI0OPECHHS

docdop: HaxXOXKAEHUE B IPUPOJIE, CIOCOOBI MOTYyUCHHUS,
¢duznveckre u xumuueckue cBoiicta. Pochuast u pochun

Oxkcunbl hocdopa, pochopconepxkamme kuciaorel. Conn
(hochopHOI KUCTOTHI

[Tpumenenue pocdopa 1 ero coeMHEHUIA.
dochopubiey100peHHS

Yrinepoa: HaxoKJIeHUE B PUPOIE, ATUIOTPOITHBIC
Moaudukanuu; GU3NIECKUE 1 XUMHUICCKHE CBOMCTBA,
MIPUMCHCHUE

Oxcup yrnepona(ll), oxcung yrnepona(lV), yronbHast Kuciora u
e€ comu

Kpemuuii: Haxox/1eHue B IpUpPOJE, CIIOCOOBI MOTy4eHus,
¢u3nyuecKkrue 1 XUMHUYECKHE CBOWCTBA

Oxcun kpemuus(1V), kpeMHUEeBas KUCI0Ta, CUIINKATHI
[TpumeneHne kpeMHUs U ero coeanHeHuil. CTekso, ero
MOJTyYeHHE, BUJIBI CTEKIIA

PemrenuesagaupaznuyHbIX TUIIOB

PemennesagaupazmuyHbIX TUIIOB

Cucremarusamnus 1 00001menne 3Hanni mo teMe "Hemertamasr"
CucreMmatuzamnus 1 0000menne 3aaanii o reMe "Hemeraiisl
KonrponbHas padora no reme "Hemerasisr"

[Tonoxxenne MmetaiuioB B [lepuoandeckoi cucTeMe XUMHYECKUX
3JIEMEHTOB.

. O O O o

o O O o o



50

51

52

53

54

55
56

Oco0eHHOCTHUCTPOCHUSIICKTPOHHBIX000JI0UEKaTOMOBMETAIIIIOB

O6mue guznueckre cBoMCTBa MeTaILIOB. [IpuMeHeHne
METaJUIOB B OBITY U TEXHUKE
CmnaBsiMerasuioB. Kopposusimerasnios

PGH_ICHI/ICSaZ[a‘Ipa3J'II/I‘IHI>IXTI/IHOB

DNEeKTPOXUMHUYECKUN psii HapsbKeHUH MeTtaiios. O0mue
CHOCOOBI OTYyYEHUS] METAILIOB

O6mas xapakrepuctuka metamioB |A-rpynmnsl [leproauueckoit
CHCTEMBI XUMUYECKHUX 3JIEMEHTOB. HaTpuii u kanmii:
noJiyueHue, PU3nYecKkue 1 XMMUIECKHE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCIMHEHUIN

OOmas xapakrepucTika MetayioB ||A-rpynmns
Ileproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB. Marnuii u
KaJIbLUi: TIoJay4YeHue, (pu3ndeckue 1 XMMUYECKHe CBOMCTBA,
IIPUMEHEHHE MTPOCTBIX BELIECTB U UX COCAUHEHUN

JXécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS

AnroMuHU: noay4yeHue, Gpusnueckue 1 XMMUYECKUe CBOMCTBA,
IIPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHJIa U THAPOKCHIA ATFOMUHUS,
TUAPOKCOKOMILUIEKCHI aJJFOMUHMS, UX IPUMEHEHNE

Pemenne 3aaa4pa3INYHbIXTUIIOB

OOm1ast xapakTepUCTHKA METAJUIOB TOOOYHBIX noarpymm (b-

[EEN
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rpynn) [leppoauueckoi cUCTEMbl XUMUYECKUX IEMEHTOB

dusnyeckue ¥ XMMHUYECKHE CBOMCTBA XpoMma U €ro
COGHHHGHHﬁ, HUX IPUMCHCHUC

Baxueimue COCIMHCHUA Mapralia. HepMaHraHaT KaJus, €ro
OKHCIIMTENILHBIC CBOMCTBA

DU3NYECKUE U XUMUYECKUE CBOMCTBA KeEJe3a U €r0
coeauHenuil. [lonyyenre u npuMEeHEeHHE CIIaBOB KeJe3a

dusznyeckue 1 XUMHUUECKHUE CBOMCTBA MEJIM U €€ COCAUHEHUI,
HX IIPUMEHEHUE

duznyeckue 1 XMMHUUYECKHE CBOMCTBA IIMHKA U €TI0
CO@HHHGHHﬁ, HUX IIPUMCHCHUC. FI/I,HPOKCOKOMHHGKCBIHI/IHKEI

O060011eHre U cucTeMaTU3alus U3YYEHHOTO MaTepuaa 1o
teme "MeTansl"

KonrtponbHas padora no reme "Metasibl"

Ponb xumun B obecrieueHuM yCTOMYMBOTO Pa3BUTHS
yesoBeuecTBa. [IoHATHE 0 HAyYHBIX METOAAX UCCIIEIOBAHUS
BEILECTB

Hay4nble mpuHIAIIBEI OpraHU3alid XUMUYECKOTO
Mpou3BoJICTBA. [IpoMBbIIIEHHBIE CITOCOOBI TOTyYEHUS
Ba)KHEHUIIINX BEIIECTB

XHUMHYECKOE 3arpsI3HEHUE OKPYKAOIEH CPEbl U €T0
nocineAcTBUs. XuMus nuiu. Pons xumun B obecriedeHnn
MUILEBOM O€3011aCHOCTH

Kocmernueckue u napdromepnslie cpeacTna. bortoBast xumus

XuMHs U 310pOBBE UeIoBeKa. JIekapcTBEHHbIE CpeCTBa.
Xumus B cenbckoM xo3siictBe. Oprannueckue n0
MUHEpaJIbHbIE y100peHus



68 Xumus . Pose xumMuu B o0eciedeHun MUIeBoi

0€30I1aCHOCTH
KocMmernueckue u napdromMepHbie cpeacTBa. beiToBas XumMus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






