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@enepanpHas pabodas mporpaMma IO Y4eOHOMY TMpeaMeTy  «XUMUS»
(yrimyOnéHHBI ypOBeHb) (TipenMeTHass 00yiacTh «EcTecTBEeHHO-HAyUYHBIE TPEIMETHI)
(aree COOTBETCTBEHHO - MPOTpaMMa MO XHUMHH, XUMUS) BKIIOYACT MOSICHUTEIHHYIO
3aIlMCKY, COJEpKaHUuEe O0yUYeHUs, TNIAHUPYEMbIEC PE3yIbTaThl OCBOCHUS MPOTPAMMBI T10
XUMHH, TEMAaTHYECKOE TUIaHWPOBAHHUE.

MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XuMHUM Ha YPOBHE CpeTHETO 001Iero oOpa3oBanus papaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO06 o00pa3zoBaHuM B
Poccuiickoii ®enepauun», TpeOOBaHUN K pe3ylbTaTaM OCBOEHUS (eaepabHON
oOpasoBarenbHON  mporpamMmbl  cpeanero  obmiero  obpaszoBanus(DOIlI  COO),
npeacTaBieHHbIX B DeiepaabHOM TOCy1apcTBEHHOM 00pasoBartenbHoM ctangapte COO,
¢ yuérom KoHuenuuu npenoaaBanust yaueOGHOTOo mpeiMeTa « XuMuUs» B 00pa30BaTEIbHbBIX
opranm3zanusax Poccuiickoit @enepanum, pealn3ylolUX OCHOBHbIE OOpa3oBaTENbHBIC
MIPOTrpaMMBbl, U OCHOBHBIX MOJIOXKEHUN «CTpaTernu pa3BUTHs BOCIIUTaHUs B Poccuiickoii
®denepanuu Ha nepuoa Ao 2025 roga» (Pacnopspkenue [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XUMHSI Ha ypOBHE YIiIyOJNEHHOrO M3y4Y€HHUs 3aHMMAeT BAXKHOE MECTO B CHUCTEME
€CTEeCTBEHHO-Hay4yHOro oOpaszoBaHus yyamuxcsi 10-11 kmaccos. M3ydyenue npenmera,
peanuzyemoe B ycioBuAxX auddepeHunpoBaHHOr0, NpoUILHOTO 00y4YeHUs, TPU3BAHO
obecreunTh 001Ie00pa30BaTENbHYI0 M OOIIEKYJBTYPHYIO MOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOJUMYIO JIs aAanTalui UX K OBICTPO MEHSIOIIHUMCS YCIOBHSIM KU3HU B
CoLIMyMe, a TaKXKe AJIs MPOJODKEHHUsS OOy4YeHHUs! B OpraHu3alusix IpodecCHOHaIbHOTO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJISIETCSL OJTHON U3 MPUOPUTETHBIX JTUCITUTIINH.

B mporpamme 1mo XxumMuu Ha3zHAYCHHUE TMpeaMeTa «XUMUsS» TMOTydaeT MOAPOOHYIO
WHTEPIIPETALNIO B COOTBETCTBUH C OCHOBoMoJararomumu nojoxenusiMmu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJep>KaHus, Pe3yIbTaTOB 0OOy4YeHHUSI ¥ TPEOOBAHMM K
YPOBHIO TOJATOTOBKM BBINYCKHUKOB. CBUIETENBCTBOM TOMY SIBIISIFOTCS CIIEIYOLIUE
BBITIOJTHSIEMbIE TPOTPAMMOM MO0 XUMUH (PYyHKIIUH:

- MH(OpPMAIMOHHO-METOAMYECKasl,  pealu3alus  KOTOpol  obOecrieunBaeT
MOJIy4eHHE TPEACTABICHUSI O IENsIX, COAEpXaHWuU, OOIlel cTparerud oOydeHwus,
BOCIIUTAHUSI M Pa3BUTHUsI OOYyYarOUIUXCsl CPEACTBAMU MPEAMETA, U3Yy4aeMOro B pamMKax
KOHKPETHOTO Mpoduis;

- OpraHU3alMOHHO-TUIAHMPYIOUIAasi, KOTOpas NpeayCcMaTpUBAET OIpEACIICHHE:
IPUHIIMIIOB CTPYKTYPHPOBAHHUS U MOCIEA0BATEIHOCTH U3YUEHHS YUEOHOr0 MaTepHana,
KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTePUCTHK; MOAXO0J0B K (hOPMHUPOBAHUIO
COJIEp)KaTeIbHOM OCHOBBI KOHTPOJSL U OLEHKH OOpa3oBaTENbHBIX JOCTHKEHHI
oOy4aromuxcsi B paMKax MTOTOBOM arTecTali B (JOpME €IUHOTO TOCYAapCTBEHHOTO
’K3aMeHa N0 XUMUMU.



[Tporpamma a1t yriyOJn€HHOTO U3yUYECHUSI XUMUU:

- YCTaHABJIMBA€T WHBAPUAHTHOE TMPEIMETHOE COJACp)KaHHUE, O00s3aTeIbHOE st
M3Y4YCHUS B paMKax OTACIBHBIX Mpoduiieid, mpeaycMaTpUBaeT paclpeeicHue u
CTPYKTYPUPOBAaHHE €ro IO KjaccaMm, OCHOBHBIM COJCpPKaTEIbHBIM JIMHUSM/pa3iesiaM
Kypca,

- 1aéT MpUMEpPHOE pacipenesieHue y4yeOHOTO BpPEMEHHU, PEKOMEHAYEMOTO IS
U3YYECHUS OTJICIbHBIX TEM;

- mpeyiaraeT NpUMEpPHYIO MOCIEI0BATEIbHOCTh U3YUEHHUST Y4eOHOr0 MaTepHalia C
y4€TOM JIOTUKU MMOCTPOCHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEAMETHBIX CBSI3€H;

- 1aéT METOJMYECKYI0O WMHTEPHpETalUIo LeJeld M 3a]ad M3y4deHUus MNpeaMera Ha
yrayOJaEHHOM YPOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPETHETO OOIIETO
o0pa3oBaHusl, COAEPKATEITHLHOM XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS
OCHOBHOM 00pa30BaTEIbHON MPOTPAMMBI CPETHETO O0IIEro 00pa3oBaHusi (JIMUHOCTHBIX,
METalpeMETHBIX, MPEIMETHbIX), a Takke C y4€TOM OCHOBHBIX  BHJIOB
y4ueOHO-TI03HABATEIbHBIX JIEUCTBUM OOY4YarOMIerocss 1O OCBOCHUIO COJECpKAHUS
mpeaMeTa.

[Io BceM Ha3BaHHBIM TMO3MIMSAM B TPOrpaMMe IO XUMHUHU TMPEeTyCMOTpEHA
MIPEEMCTBEHHOCTh C 00YUYEHHEM XMMHUH Ha YPOBHE OCHOBHOTO 0O0IIIero oOpa3oBaHus. 3a
npejeaaMyd YCTaHOBJIICHHOM MPOTpaMMOM MO XUMHHM 00s3aTesIbHOW (MHBapUaHTHOM)
COCTABJIAIONIEH CoOJepKaHUsl y4eOHOTo mpeameTa «XUMHUs» OCTaETCs BO3MOXKHOCTH
BHIOOpa €ro BapUAaTHBHON COCTaBJISIIONIEH, KOTOpas JOJDKHA OMNpeNesiThes B
COOTBETCTBHH C HaIIPaBJICHUEM KOHKPETHOTO Mpoduiisi oOydeHusl.

B cootBeTcTBUM ¢ kKoHUenTyanbHbIMU TTONOXeHUsIMA DI'OC COO o0 HazHayeHUH
npeaMeToB 0a30BOro M yriayOJEHHOTO ypoBHEW B cucrteme auddepeHIInpoOBaHHOTO
o0yueHHUsI Ha YPOBHE CpeIHEero 0011ero oO0pa3oBaHus XMMHS Ha YPOBHE YriyOJEHHOTO
M3YUYCHMS HaIpaBJICH Ha peaju3aluio MPEEeMCTBEHHOCTH C TMOCIEAYIOIIUM 3TarioM
MOJIYYCHUSI XMMHYECKOTO O0pa3oBaHWsS B paMKaxX HW3YYCHHUS  CIEIUaIbHBIX
€CTECTBEHHO-HAYYHBIX M XMMHUYECKHX JUCIMIUIMH B By3aX M OPraHU3AIMAX CPEIHETO
npodecCUOHAIBHOTO 00pa3oBaHus. B 3ToM CBSI3W u3ydeHUE MpeaMeTa «XHUMHS»
OPUEHTHUPOBAHO TPEUMYIIIECTBEHHO Ha PACIIMPEHUE U YTIIYOJICHHE TEOPETUYECKON U
MPAKTUYECKON TMOATOTOBKMA OOYYAIOIIUXCS, BBIOPABIIMX OMPENEAEHHBIN TPOodUIh
oOy4eHHs, B TOM YHCII€ C TMEPCIEKTHUBON MOCICIYIOMIETO MOJIYYCHUS XUMHUYECKOTO
oOpa3oBaHMsI B OpPTaHM3AIUAX MPOQPECCHOHAIBHOTO oOpa3oBanus. Hapsamy ¢ sTuMm, B
ceere TpedoBanuii ®I'OC COO K mIaHupyeMbIM pe3ysibTaTaM OCBOSHUS (henepabHON
o0pa3oBaTenbHON MPOrpaMMbl CPEIHEro O0IIero 0oOpa3oBaHUS H3YYCHHE MpeaMeTa
«XuMus» OPUEHTHPOBAHO TAaKXKE HA PEIICHHE 3a7ad BOCIHUTAHUS WU COLUAIBLHOTO
pa3BUTHS 00y4arOmuxcs, Ha (HOPMUPOBAHUE y HUX OOIICHHTEIICKTYIbHBIX YMEHUH,
YMEHUN paloHANM3alid y4eOHOro TpyJa U 00OOMEHHBIX CIOCOOOB AESATEIHHOCTH,
UMEIOIINUX MEXIUCIMIUIMHAPHBIN, HaIPEAMETHBIN XapaKTep.



CocTapisOmUMHA  MpeaMeTa «XUMHUS» Ha YpOBHE YIUIYOJIEHHOTO H3yUEHHS
ABJISIFOTCSL YTITyONEHHBIE Kypcehl - «Oprannueckas xumus» 1 «OO011as 1 HeopraHuyeckast
xumus». [lpu ompeneneHUM MNOAXOJ0B K OTOOPY W CTPYKTYpPHOM OpraHusaiuu
coJiepKaHUsl 3TUX KypCOB B IpOrpamMMme IO XMMHUHU 332 OCHOBY MPHUHSTHI MOJIOKEHUS
OI'OC COO o paznnuusix 6a30BOro M yriay0aEHHOTO YPOBHEH U3YUEHUS MPEIMETA.

OcHoBy conepxaHusi KypcoB «Opranuueckas XuMusi» U «O011as 1 Heopranmdeckas
XUMUS» COCTABJISIET COBOKYIHOCThH TNMPEAMETHBIX 3HAHUW M YMEHHUU, OTHOCSIIMXCS K
0a30BOMY YPOBHIO M3YYEHHs MpeaMeTa. ITa CUCTEMA 3HAHUN MOIyYaeT ONpeAesiEHHOe
TEOPETUYECKOE JOMOTHEHHUE, TO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOIBIIHIMA
00BEM (hakTONIOTHUECKOrO0 Marepuana. Tak, Ha yriayOJE€HHOM YpOBHE U3YYCHUS
npeaMera oOecreueHa BO3MOXKHOCTh 3HAYUTEIBLHOIO YBEIWYCHHS 00bEMa 3HAHUU O
XUMUYECKUX JJIEMEHTaX M CBOMCTBaX HUX COCAMHECHUM HA OCHOBE pACHIUPEHUS U
yriyOJieHusT TpPEJCTaBICHU O CTPOEHUM BEIIECTBA, XUMHUYECKOM CBS3U U
3aKOHOMEPHOCTSX TMPOTEKAHUSI pEaKIUi, pacCMATPUBAEMbIX C TOYKH 3PECHUS
XUMUYCCKON KHHETUKH W TEPMOIWHAMUKH. M3ydeHWe NEepHOIUYECKOTO 3aKOHA |
[lepuoauyeckoil CHUCTEMBI XUMHUYECKUX DJIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXAHUUYECKUX TMPEJACTABICHUAX O CTPOCHUM aTroMa. XHUMHYECKasl CBS3b
OOBSICHSIETCSI C TOUKHM 3PEHHUSI DHEPreTUUECKHUX HM3MEHEHUU npu e€ oO0pa3oBaHUU U
pa3pylIeHruH, a TaKKe C TOUYKU 3PEHUS MEXaHU3MOB €€ 0O0pa3zoBaHus. 3yueHue TUMOB
peakiui J0MoJHAETCS (POpPMUPOBAHUEM TMPEACTABICHUM 00 SIEKTPOXUMHUUYECKUX
MpoIeccax U AJIEKTPOJIM3E PacIlyIlaBOB U PAacCTBOPOB BelIeCTB. B Kypce opraHuueckoit
XUMUU TPU PACCMOTPEHUN PEAKIITMOHHON CIIOCOOHOCTU COEAUMHEHUM yIemnsieTcss 0codoe
BHMMaHHE BOMpocaM 00 3JIEKTPOHHBIX AP (deKTax, O B3aUMHOM BIIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIuil.

Ocoboe 3HaueHrne MMEET TO, YTO Ha COJCPKAHME KYpCOB XMUMHUH YTITyOJIEHHOTO
YPOBHSI M3y4Y€HHUS JUIsl KJIACCOB ompenene¢HHOro mnpoduis (IMIaBHBIM 00pa3oM Ha X
CTPYKTYPY ¥ XapakTep JOMOJHEHUM K OOIIel CHCTeMe MPEeIMETHBIX 3HAHUI ) OKa3bIBAIOT
BIIUSIHUE CMEXHBIC MpeAMEThl. Tak, HampuMep, B COACPKAHUU MpeaMeTa JUIsl KIAcCOB
XUMUKO-(r3ndeckoro npoduis 6oiplnoe 3Ha4eHHE OYIyT UMETh AJIEMEHTHl YY4eOHOTO
Martepuana no oomiei xumun. [Ipyu u3yueHun npeaMera B JTaHHOM CTydae akIeHT OyieT
CeJIaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XMMHUU U B
(bu3MKe: aTOMHO-MOJIEKYJIsipHasi Teopusi (MOJEKYJsIpHas Teopus B (U3HUKE), 3aKOHBI
COXpaHEHUSI MacChl M SHEPTHH, 3aKOHBI TEPMOJMHAMUKH, DJICKTPOJIH3a, IPEACTABICHUS O
CTPOCHHUU BEILIECTB U APYTOE.

B To0 ke Bpems B coliepKaHUU MpeaAMETa ISl KIIACCOB XMMHUKO -OMOJIOTMYECKOTO
npoduss 0onbIIUN yACTBHBIN BeC OyJIeT UMETh OpraHudeckas xumus. B sTom cioydae
MIPE0CTABISACTCS] BOBMOXKHOCTD JIJIs1 00Jiee 00CTOATEIBHOTO PACCMOTPEHUS XUMUYECKOM
OpraHu3allid KJIETKM KakK OHOJIOTMYECKOM CHUCTEMbI, B COCTaB KOTOPOM BXOMAT, K
OpUMEpPy, TaKUe CTPYKTYpHbIE KOMIIOHEHTbI, KaK JIMMUIbl, OEJKH, YTJIeBOJBbI,
HYKJIEMHOBBIE KHUCIOTHI M Jpyrue. llpum »TOM 3HaHUS O cocTaBeé M CBOWCTBAX
IpeicTaBUTeNIed OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY>KAT OCHOBOM ISt
M3Y4YEHUS CYIIHOCTH IIPOIECCOB (DOTOCHHTE3A, IBIXaHUS, TUIICBAPCHHUS.



B mmane ¢QopmMupoBaHMS OCHOB HAYYHOTO MHPOBO33PCHHS, OCBOCHHS
0OllleHay4YHBIX METOJOB TO3HAHHMS M ONbITa MPAKTUYECKOrO NPUMEHEHUS Hay4YHBIX
3HaHUN uU3ydeHue rnpeaMmeTa «XUMHUS» Ha YriayOJNEHHOM YpOBHE OCHOBAHO Ha
MEXIPEIMETHBIX CBS34X C yUeOHBIMU MpEAMETaMH, BXOASIIMMHU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-Hay4Hble MpeAMEThl», «Marematuka U HMHGOpPMATHKa» WU
«PyCCKUH SI3BIK U JINTEPATYPA».

[Tpu nzydyenun yueOHOro npeaMera « XuMus» Ha yriayOJaEHHOM YPOBHE TakKe, KaK
Ha YPOBHE OCHOBHOTO W CpeIHEro o0Iero oopasoanus (Ha 6a30BOM ypOBHE), 3a1aueii
MEPBOCTEIICHHON 3HAYMMOCTU SBISETCA (POPMHpPOBAHME OCHOB HAyKHM XHMHUHU Kak
00JIaCT COBPEMEHHOI'0 E€CTECTBO3HAHUS, MPAKTUYECKOW AESATEIBbHOCTH 4YelIOBEKa M
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Penienue 3Tol 3ajaun Ha yriryOJE€HHOM
YPOBHE U3YUYEHHUS MPEIMETA MPEATIOTIAracT PEATN3AMIO TAKUX LIEJIEH, KaK:

- (popMupoBaHUE TPEACTABICHUIA: 0 MaTepUAIILHOM €IMHCTBE MHUPA,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBIICHHI MPUPOABI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HAayK M €€ BeIylled poiau B OO0ECHEYEHHH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUHU MPOOJIEM 3KOJOTUYECKOW, SHEPreTUYECKOW W MHUILEBON
0e30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pPUAJIOB, HOBBIX
UCTOYHUKOB DHEPrHHM, B OOECIEUCHUHU PAIMOHAIBHOTO NPHUPOAOIOIb30BaAHUSA, B
dbopMHpPOBAaHUK MHUPOBO33PEHUS U OOIICH KyJbTYphl YEJIOBEKA, a TAKKE IKOJIOTHIECKU
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOU Cpelie;

- OCBOCHHME CHCTE€MbI 3HAHHM, JICKAIMX B OCHOBE XMMHYECKON COCTaBIIAIOIIECH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUpa: (PyHIaMEHTAIbHBIX MOHSATHUM, 3aKOHOB U TEOPUIA
XUMHH, COBPEMEHHBIX MPEACTABICHUM O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSX -
aTOMHOM, HWOHHO-MOJICKYJISIDHOM, HAaJAMOJIEKYJSPHOM, O TEPMOJUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX PEaKIui, 0 XUMHYECKOM
PaBHOBECHUM, PACTBOPAX U JUCIEPCHBIX CHUCTEMax, 00 OOIMMX HAay4YHBIX MPHUHIUIAX
XUMHUYECKOTO MTPOU3BO/ICTBA;

- (opMupoBanue y oO0y4aromuXCcs OCO3HAHHOTO MOHMMAaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHYECKUX 3HAHUN JUIsi OOBSICHEHHS KIIOYEBBIX HACH U MmpodiieM
COBPEMEHHOW XWUMHUHU, JUIsl OOBSCHEHWS W TPOTHOZUPOBAHUS SBJICHHUMA, WMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOJIY; TPAMOTHOTO PEIICHHS POOJIEM, CBI3aHHBIX C XUMUCH,
MPOTHO3UPOBAHMS, aHadW3a M OICHKA C TO3UIUNA DKOJIOTMYECKOW Oe30macHOCTH
MOCJICACTBUNM OBITOBOM M MPOW3BOACTBEHHOM JCATEILHOCTH YEJIOBEKAa, CBSI3AHHOM C
XUMUYECKUM MPOU3BOCTBOM, HCTIOJIH30BAHUEM U MEepepabOTKON BEIIECTB;

- yriyOJieHHe TPEJICTaBICHU O HayYHBIX METOJaX MO3HAHUS, HEOOXOMUMBIX JIJIs
NPUOOPETEHUSI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUUYECKUX
SABJICHUM, UMEIOLLIMX MECTO B MPUPOAE, B IPAKTUUECKON NEATEIbHOCTU U ITOBCEIHEBHOM
KU3HU.

B nutane peanuzaiy nepBooYEpeIHbIX BOCIUTATENBHBIX U Pa3BUBAIOMINX (PYHKIIUH
LEJIO0CTHOM CUCTEMBI CpeAHEro o01Iero 00pa3oBaHus MpU U3YUEHUU TIPeIMETa « XUMUSD)



Ha yrJIyOJIEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh IPUOOPETAIOT TAKKE IS 1 33291, KaK:

- BOCHUTaHUE YOSKIEHHOCTH B IMO3HABAEMOCTH SIBJICHHA MPHUPOIBI, YBAKCHHS K
MIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPETUUCCKUX M TTPUKIIATHBIX UCCIICOBAaHUIN B XUMUH,
(hopMHUpOBaHNE MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU;

- pa3BUTUE MOTUBAIIMU K 00YUYEHHIO U TTO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO
Y CAaMOBOCIIMTAHHUIO HA OCHOBE YCBOCHUS OOIIEUYEIIOBEYECKUX IIEHHOCTEH;

- pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, HHTEIUICKTyaJIbHBIX W TBOPYECKUX
crocoOHOCTe o0ywaromuxcsi, GOpMUPOBAHUE Yy HHUX CO3HATEIBHOTO OTHOIIEHUS K
caM0oOOpa30BaHUIO M HEMPEpPHIBHOMY OOpa30BaHHIO KaK YCJIOBHUIO  YCIEHIHOU
poeCCUOHAILHON U OOIIECTBEHHOW JEATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0pOBOM 00pa3e KU3HU;

- (GOopMHUpPOBaHNE YMEHHUI U HABBIKOB Pa3yMHOT0 MPUPOAOIOIH30BaHUS, PAa3BUTHE
DKOJOTUYECKON  KyJIbTYphl,  NPUOOpETEHHWE  ONbITa  OOIIECTBEHHO-TIOJE3HON
HKOJIOTUYECKOM ESITEIbHOCTH.

OO61iee 4uCiIO 4acoB, PEKOMEHIOBAHHBIX /I U3YYCHHUS XMMHUU Ha YTiyOJIEeHHOM
ypoBHE, - 204 yacoB: B 10 kinacce - 102 gaca (3 yaca B Henento), B 11 kmacce - 102 yaca (3
yaca B HEJIEIIIO).



COJIEP)KAHUE OBYUEHUS"

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHUH

[IpeameT M 3HAUYEHHE OPraHMYECKOW XHWMHHM, MPEJCTABICHUE O MHOT000pa3uu
OPTaHUYECKUX COCTUHECHUN.

DNEKTPOHHOE CTPOCHHUE aTOMa YIJIEPOJa: OCHOBHOE U BO30YKJIEHHOE COCTOSHHSL.
BanenTHpie BO3MOXXHOCTM aTroMa yriepojga. XUMHUYECKas CBSI3b B OPraHUYECKUX
COeMMHEHUsIX. Tumbpl TUOPUAM3AIMU ATOMHBIX OpOuTanel yriaepoda. MexaHU3MBI
00pa3oBaHUsl KOBAJEHTHOM CBsI3M (OOMEHHBIH M JOHOPHO-aKIENTOPHBIN). T
MEePEKPhIBAHUSI aTOMHBIX OpOUTaneil, a- u n-cBsa3u. OnuHapHasi, TBOWHAS W TpOMHas
cBsa3b. CriocoObl paspbiBa CBsI3ed B MOJIEKYJaX OpraHuyeckux BemiecTB. Ilonstue o
CBOOOJTHOM pajiiKaiie, Hykieoduiie u anexrpodue.

Teopus crpoeHuss opraHudeckux coeauHeHnidi A.M. ByrinepoBa u cOBpeMEHHBIE
IPENCTABICHNUS] O CTPYKTYpPE MOJIEKYJd. 3HAYEHUE TEOPUU CTPOEHUS OPTraHUYECKUX
coequHeHUl. MonekynspHele U CTPYKTypHble (opmyibl. CTpyKTypHbIE (QOPMYJIbI
pa3IMYHBIX BUJOB:  pa3BEpHyTasi, COKpalEHHAas, ckeyeTHas. M3omepus. Buibl
U30MEpPUU: CTPYKTYpHAasl, IPOCTPAHCTBEHHAsA. JJEKTPOHHbIE 3(PPEKTHl B MOJIEKYJIaX
OpraHUYECKUX COCIMHEHUN (MHAYKTUBHBIN 1 Me30MEPHBIN A (DEKTHI).

[IpencraBnenrie o kiaccuukanmuu opraHuueckux BemectB. lloHstue o
¢dbynkunoHansHOM rpymnme. I'omonorus. ['omonornueckue psanapl. CucreMarnyeckas
HOMeHKIaTypa opranudeckux coenaudHeHudt (IIIPAC) u TpuBHanbHbIE Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcoOeHHOCTH U KJIacCHU(PHUKAIUs OpraHMYECKUX peakuuid. OKHUCIUTENIbHO -
BOCCTAHOBUTENBHBIE PEAKLINHA B OPTaHUYECKON XUMUMU.

JKCNepUMEHTAIbLHbIE METOAbI U3YYEeHUS BelleCTB M UX NMpeBpalleHuii

O3HakomileHHE ¢ 00pa3liaMi OpraHUYECKUX BEIIECTB M MaTepralaMH Ha UX OCHOBE,
ONBITHI TIO TIPEBPAICHUIO OPTraHUYECKUX BEIIECTB IPU HarpeBaHuM (IJIaBJICHHE,
0o0yriiMBaHWe U TOPEHNUE), KOHCTPYUPOBAHUE MOEJIEH MOJIEKYJl OPraHUYECKUX BEIIECTB.

Yriaesoaopoast

Ankanbl. ['omosornueckuii psij ajnkaHoB, oOmias ¢opmysia, HOMEHKIATypa H
U30MepHsl. ODJEKTPOHHOE H MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJl aJIKaHOB,
5p3-r1/16p1/1z[1/13aum aTOMHBIX OpOuTaneu yriepoaa, a-cBsizb. Kongopmepol. Guznueckue
CBOMCTBA aJIKAHOB.

XUMHUUYECKHE CBOWCTBA AJIKAHOB: peakuu 3amMelleHus, U30MEepU3aluy,
JNETUAPUPOBAHUS, IUKIU3ALUH, TUPOIN3a, KPEKUHTa, TopeHus. [Ipedcmasnenue
0 mexanuzme peaxyuii paouxaibHo20 3aMeUeHUs.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKAHOB.

1
Kypcusom B TaHHOM TEKCTE BBIJICIICHBI 3JIEMEHTHI COJIEPXKaHUs YIeOHOT0 MaTepuala, KOTOpble U3y4aroTcs
B 03HaKOMHTEJFHOM ITUTaHE U HE BKITIOUAIOTCS B COCTaB MPEeIMETHEIX pe3ynbTratoB ocBoeHmst OOIT COO.



[Muknoankanel. OOmas ¢opmyna, HoMmeHkIaTypa U uzoMepusi. OcoOeHHOCTU
CTPOCHHUSI M XUMHUYECKHX CBOMCTB MalbIX (IIUKJIOIMPOIAH, HUKJIOOYTaH) U OOBIYHBIX
(IMKJIONEHTAH, ITUKIIOTEKCAaH) IMKIOadKkaHOB. (CmocoObl MOMYYEHUS] U MPUMEHEHUE
LUKJIOAJIKAHOB.

Ankenbl. ['OoMonorMueckuid psii aJIKeHOB, oOm@as ¢opMmyiia, HOMEHKJIATYypa.
DNEKTPOHHOE ¥ TPOCTPAHCTBEHHOE CTPOCHHE MONCKYN AJKEHOB, S -THOPUIH3AIHS
aTOMHBIX opOuTasedl yriepoaa, a - M N-CBA3U. CTPYKTypHas U TreoMeTphuecKas
(uuc-tpanc-) uzoMepusi. DuU3MUECKHE CBOWMCTBA aJKEHOB. XHMHUYECKHE CBOMCTBA:
peakuuyu TPUCOEAUHEHHUS, 3aMEIICHHUS B a-TIOJIOKEHHWE TMpU JABOMHOM CBA3U,
NOJIMMEpU3AallM U OKucHeHus.  [lpeocmaenenue o0  Mmexawuzme  peaxyuu
anekmpoguivno2o npucoeounenus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankagueHoB (CONpPsDKEHHBIE, W30JUPOBAaHHBIE,
Kymynuposanuvie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOCHHSI W XHMHYECKHX CBOMICTB
CONPSDKEHHBIX NHEHOB, 1,2- m 1,4-npucoennnenue. Ilommmepusanus CONpsSKEHHBIX
nreHoB. CriocoObl MOTYYEHUs U IPUMEHEHUE AJIKaJUCHOB.

AnkuHbl. ['oMonoruueckuil psj ajkuHOB, oOmias Qopmysna, HOMEHKJIaTypa H
U30MepHUsl. OJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ aJKHUHOB,
Ap-TUOpUAM3alMg ATOMHBIX opOuTaneil yriaepona. Pu3nuecKkue CBONCTBA aJKUHOB.
XVWMHMUYECKHE CBOMCTBA: PEAKLHMM NPHUCOCAUHEHUS, JUMEPU3aLUA U TPUMEPHU3ALNH,
OKuCJIeHUs. KUCIIOTHbIE CBOMCTBA AJKWHOB, MMEIOIIMX KOHIIEBYKO TPOWHYIO CBS3b.
KauecTBeHHBIE peakiMy Ha TPOWHYIO CBsA3b. CHOCOOBI MOJMYYEHHS U NPUMEHEHHE
AJIKUHOB.

ApomaTHdecKue yriieBoJopojbl (apeHbl). ['OMOJIOTHYECKUN psii apeHoB, 00Ias
dopMynia, HOMEHKJIATypa U H30MEpHsl. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIbI OeH3011a. [Ipasuno apomamuynocmu, npuMepsbl apoOMamuiecKux coeOuHeHu.
duznyeckre CBOWCTBA apeHOB. XMMHYECKHME CBOMCTBAa OEH30JIa U €ro T'OMOJIOTOB:
peakiuu 3aMenieHus B OCH30JIbHOM KOJbIE M YIJIEBOJOPOAHOM paJHKaje, peakluu
PUCOEIMHEHN S, OKUCIIEHHE TOMOJIOTOB OeH3o01a. [Ipedcmasnenue o mexanusme peaxyuil
anekmpoguavnozo 3amewjeHus. llpencraBieHue 00 OPUEHTUPYIOLIEM JIEWCTBUH
3aMecTuTeNed B OCEH30JIbHOM KOJbIE Ha TMpUMEpe aJIKUJIBHBIX PaJIUKaJIOB,
KapOOKCUJIbHOM, THAPOKCHJIBHOM, aMHHO- W HUTPOTPYMINbI, ATOMOB TaJOr€HOB.
Oco0eHHOCTH XUMHUYECKHX CBOMCTB crtupona. [lomumepusauus cruposa. CrocoOsbl
NOJIYYEHUS U IPUMEHEHHE apOMaTHYECKUX YIJIEBOJOPOIOB.

[Tpuponuswiii ra3. IlomyrtHsie HedTsHble Ta3bpl. HedTh M €€ mpoucxoxiueHue.
KamMeHHbIl yronp W mpoaykTel ero mnepepadotku. CrocoObl mepepaboTKu HePTH:
NEPETrOHKa, KPEKUHT (TEPMUUECKHM, KaTAIUTUYECKHil ), puOpMUHT, THUpou3. [[poayKTel
nepepadoTKu He(TU, UX IPUMEHEHUE B MPOMBIIIJIEHHOCTH U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE  CTPOEHHE  TaJOrCHIPOM3BOJHBIX  YIJIEBOJAOPOJOB. Peakuuun
3aMELICHUs rajloreHa Ha TUAPOKCOTPYIILY, HUMPOZSPYNNY, YUAHOSPYNNY, AMUHOZSPYNNY.



I[eﬁCTBHe Ha TaJIOITCHIIPOU3BOJIHBIC BOJHOTO M CIIMPTOBOIO pacTBOpa I[IéJIO‘{I/I.
BBaHMOI[CfICTBHe AUTAJIOTCHAJIKaAHOB C Maromcm u OHMHKOM. Ilonsmue o
MeMAIIOOpecaAHUYEeCKUX COCOUHCHUSIX. Hcnonbp3oBaHue TaJIOTCHIIPONU3BOJHBIX
YTJIIEBOAOPOI0B B 6BITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKHUX BCIICCTB.

JKCIEepUMEHTAIbHbIE METO/IbI M3YUeHHsI BelleCTB U UX NpeBpalleHn i

W3ydeHnne Hpu3HUecKuX CBOWCTB YTIIEBOJOPOIOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakIuii yriieBoJOPOIOB PANINYHBIX KIaccoB (0OECIBEUHBAHME OPOMHOW WU MOJHOU
BOJBI, PacTBOpa TMEpMaHTaHATa KaJWs, B3aWUMOJCHCTBHEC aleTWJICHA C aMMHAYHBIM
pactBopoM okcuaa cepedpa(l’)), kauecTBeHHOe OOHApYKEHHE YyTiiepoja U BOJOPOJA B
OpPTraHUYECKUX BEIIECTBAX, MOTYUCHNE dTHICHA U U3yYEHNE €ro CBOWCTB, 03HAKOMIICHUE
¢ xomrekmusaMu «HedTe» u «YTOmb», ¢ 00pa3amMu IutacTMacc, KaydyKoOB U PE3WHBI,
MOJICJTMPOBAHUE MOJIEKYJ YTJIEBOJOPOIOB M TAJOT€HIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucnopoacoaepxamue opranayeckue CoeJUHEHUS

[IpenenbHble 01HOATOMHBIE cIUPTHI. CTpOEHHE MOJIEKYI (Ha IpUMEpPE METAHOJa U
sTaHosia). l'omosormueckuil psna, oOmas QopMmyna, H30MepHUs, HOMEHKIATypa U
kinaccuukanusa. @dunyeckue CBOICTBAa MPEAEIbHBIX OJHOATOMHBIX  CIUPTOB.
BonoponHbeie CBsI3M MEXAY MOJIEKYJaMH CIIMPTOB. XMMHUYECKUE CBOMCTBA: PEAKIUU
3aMEIEHUs], JEerujpaTalud, OKHCIECHHS, B3aUMOJECUCTBUE C OpPraHUYECKHUMH U
HEOpraHWYEeCKUMH KHcioTaMu. KayecTBeHHas peakluss Ha OJHOATOMHBIE CIHPTHI.
JleficTBue 3TaHONa M METaHOJA Ha OpraHu3M deioBeka. CrocoObl TMONy4YEHUS H
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[IpocTeic 3¢upnl, HOMEHKIATypa H u3oMepus. OCOOCHHOCTH (PU3HYECKUX U
XAMHUYECKUX CBOUCTB.

MHOroaToOMHbIE€ CIIUPTHI - STUIICHIIUKOb U rUiepuH. DU3nuecKkue U XUMUYECKUE
CBONWCTBA:  pEaKUUHU 3aMEUICHHUs], B3aUMOJICVCTBHAE C OPTAaHUYECKUMU U
HEOPTaHUYECKUMH KHCJIOTaMH, KAaueCTBEHHAs peakius Ha MHOTOATOMHBIE CIHPTHI.
lIpeocmaenenue o mexaunusme peaxyuii HyKieo@uibHo2o 3ameujenus. JleicTBue Ha
opranusMm uesoBeka. CriocoObl MOJy4YeHHs] U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enos. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYMIbI U OEH30JbHOTO
anpa. ®dusznueckue cBorcTBa ¢eHona. OCOOEHHOCTH XUMHUYECKUX CBOWCTB (heHoa.
KauectBennsle peakiuu Ha (eHon. TokcuyHocTh (eHona. CrnocoObl MOMydeHHs U
npumeHeHue ¢penona. GenondopmanbaeruaHas cMoJIa.

KapOoHwmibHbIE COCMMHEHMSI - aJdbJACTUIbI W KETOHBI. JJIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW Tpynmbl. [ OMOJOTHYECKHE pSAbl aNbJCTUIOB M KETOHOB, 0OIIas
dbopmyna, uzoMmepuss 1 HoMeHKIaTypa. dusndeckrne CBOMCTBA albJETHIOB U KETOHOB.
XUMUYECKHE CBOMCTBA AJIbJIETU]IOB U KETOHOB: peaKkuu NPUCOETUHEHHS.
IIpeocmasnenue o mexanusme peaxyuti HyK1eo@uibho2o npucoeounenus. OKUCIECHUE
albJIETUAOB, KauyeCTBEHHbIE peakuuu Ha anpAerujpl. CrnocoObl MONy4YeHUs U
NPUMEHEHUE aJIbJIETUAOB U KETOHOB.
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OAHOOCHOBHBIE TIpe/ielibHbIE KapOOHOBBIE KHUCIOThL. (OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KHCJIOT. M3oMepuss u HOMeHknaTypa. Pu3NUecKUe CBOWCTBA
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBSI3M MEXAY
MOJICKYJIaMA KapOOHOBBIX KHCJIOT. XWMHYECKHE CBOWCTBA: KHCIOTHBIC CBOWCTBA,
peakuus ASTEepUPUKALHMHM, PEAKUUM C YYACTHEM YIJIEBOJOPOJHOrO  paJHKaa.
Oco0eHHOCTH CBOWCTB MYypaBbUHOM KHCHOTHI. [loHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCIIOT - CJOXHBIX 3(pupax, aweuopuoax, 2anioceHaneuopuoax, amuoax, HUMpUIax.
Mmuoroo0Opasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOWCTB HEMPEACIbHBIX U
apOMaTUYECKUX KApOOHOBBIX KHUCIOT, JUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
KkucnoT. IlpencraBurenu BbHICHIUX KapOOHOBBIX KUCJIOT: CTE€APUHOBAs, MaJTbMUTHHOBAS,
OJICUHOBAS, JUHONE8As, AUHONEHO08as KUCTOThl. CIOCOObI MOMYy4YeHUs U TPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Crnoxuele 3¢upel. ['omonornueckuid psg, obmas ¢opMmyna, HU30MEpUS U
HOMEHKJIaTypa. OU3NYECKHE U XUMUYECKUE CBOMCTBA: THAPOJIU3 B KUCION U IMIETOYHOU
cpene.

Kupspi. Crpoenue, (puznyeckue M XHMHUYECKHE CBOWCTBA MHUPOB: TUAPOIU3 B
KHCJION M menoyHoil cpene. OCOOEHHOCTH CBOWCTB JKHUPOB, COAEPKAIIUX OCTaTKU
HEMpeIeTbHBIX JKUPHBIX KUCIOT. XKUphl B Ipupo/Ie.

Mpb1ia Kak coJI BBICHIUX KapOOHOBBIX KUCJIOT, X Motoliee aeictsue. [louamue o
cunmemuueckux morowux cpeocmaax (CMC).

OOmiast xapakTepucThKa yriieBosioB. Knaccudukamus yrieBojioB (MOHO-, TU- U
nonucaxapubl). MoHOCaxapu/b: IJII0K03a, (PpyKTO3a, 2arakmosa, pubosa,
oezokcupuboza. duznueckue CBOWCTBA U HaxoxaeHue B mnpupoae. DdortocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOAEKYbl
2NII0KO3bl, npoekyuu Xeyopca, a- U 6-GHOMepbl 2N10K03bl. XUMHUYECKHE CBOWMCTBA
TJIFOKO3bl: PEAKIMU C YYacTUEM CIMPTOBBIX M aJbJETHUIHOM TPYIII, CHUPTOBOE M
MOJIOYHOKHUCII0€ OpoxkeHue. [I[puMeHeHune rioKo3bl, €€ 3HaU€HUE B )KU3HEACATENbHOCTU
oprann3Ma. Jlucaxapuasl: caxapo3a, MajbT03a U Jakmo3a. BoccTaHnaBimBaromue u
HEBOCCTaHaBIMBaroIue aucaxapuasl. ' uaponus qucaxapuaos. HaxoxaeHne B mpupone
u npumeHenue. [lonucaxapuapl: Kpaxmaj, TJIMKOTEH U ueunoio3a. CTpoeHue
MaKpOMOJIEKYJI KpaxmaJia, IIIMKOTeHa U LEUTI0N03bl. dU3nueckue CBOMCTBA Kpaxmana u
LEJUTIONI03bl. XUMHUYECKUE CBOMCTBA Kpaxmalia: THUJpOJIM3, KAUeCTBEHHAs] PEakiHs C
10JIOM. XUMHUYECKHE CBOMCTBA LEJUTIOIO3bI: TUIPOIN3, MOTyYeHHE 3PUPOB LEILTIOI03bI.
[TonsiTne 00 CKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).

IKCIMepUMEHTAJIbHbIE METOIbI H3YUEHHsI BeeCTB U UX MpeBpalleHH i

PacTBOpUMOCTH pa3IMYHBIX CIIMPTOB B BOJIE, B3aUMOJCHCTBHE dTAHOJIA C HATPUEM,
OKHCJICHHE OJTHJIOBOTO CIHUPTa B albJIETHJ] Ha pacKal€HHOW MEIHOW TPOBOJIOKE,
OKHCJICHHE JTWJIOBOTO CIHPTa JAUXPOMATOM Kajus (BO3MOXKHO HCIOJB30BaHUE
BUJICOMAaTEPHANIOB), KAYEeCTBEHHBIE pEaKIMH Ha albJIeTUAbl (C THUAPOKCHUIOM
nuammuHcepeopa (I') u runpokcunom meau (I1)), peakuust rimmeprHa ¢ TUAPOKCHIOM
meau(I1), xumudeckue cBOWCTBa PacTBOPA YKCYCHON KUCIIOTHI, B3aUMOICHCTBHE
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pacTBopa TIOKO3bI ¢ runpokcuaom meau (I1), B3aumopeicTBue Kpaxmalia C HOAOM,
pelIeHre dKCIEePUMEHTAIBHBIX 3a7a4d Mo TeMaMm «Crnuptel U peHomnb», «KapOboHoBbIE
KUCIOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:xalye OpraHnvecKkne coeIuHeHust

AMUHBI - OpraHMYEeCKHE TMPOM3BOAHBIC aMMmuaka. Kiaccudwukaius aMHHOB:
anudaTHIECKUe U apOMaTUYECKUE; TICPBUYHBIC, BTOPUYHBIC W TpeTudHble. CTpocHHE
MoJIeKyn, oOmas Qopmyna, H30MepHs, HOMEHKJIaTypa U (U3NYECKHUE CBOMCTBA.
XUMHUYECKOE CBOMCTBA anu(aTUYeCKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKUJIUPOBAHUE,
B3aMMO/ICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOUN KHCIOTOW. CoJM aJIKUJIaMMOHHUSI.

AHWIMH - TIPEACTAaBUTENIb aMHUHOB apomaTrudeckoro psiaa. CTpoeHue aHWIMHA.
B3anmHoe BIMsHHE TPYIT aTOMOB B MoJieKysie aHuiInHA. OCOOEHHOCTH XUMHYECKHUX
CBOMCTB aHmIMHA. KadecTBeHHbIe peakiuuu Ha aHWIMH. CrocoObl TOJNyYCHUS U
puMeHeHue anudaTnieckux aMrHoB. [lonydeHue anuanHa U3 HUTPOOEH301a.

AmuHokucnotel. Homenknatypa u  uzomepus. OTaenbHbIE MOpeACTaBUTEIN
a-aMUHOKUCJIOT: TJIUIIUH, aJJaHUH, (DeHUNAIAHUH, CEPUH, 2TIYMAMUHOBAs KUCTIOMA, JIU3UH,
yucmeun. Onmuyeckas u3omepusi AMUHOKUCIOM. u “-amunoxuciomol. Duzndeckue
CBOMCTBA AaMHMHOKHCIOT. XHMHYECKHE CBOHCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OPraHUYECKUX COCAMHEHUN, peakius IIOJUKOHJICH AU, 00pa30BaHMUE TCITHIHOMN
CBs3U. broJsiornueckoe 3Ha4yeHUe aMUHOKUCIIOT. CUHTE3 U TUIPOJIU3 MENTU/IOB.

benku kak npupoaHbie moauMepsl. [lepBruyuHas, BTOpUYHAs M TPETUUHAS CTPYKTYpa
OcenkoB. XHMMHYECKHE CBOHCTBA OCJIKOB: THIPOJW3, JCHATypalus, KauyeCTBECHHBIC
peaKIuy Ha OeJIKH.

Tonusmue 00 aA30McooepIHcauux 2emepoyUKIUYECKUX COCOUHEHUSIX.
TIlupumuounoswie u nypunosvie ocroganus. Hyxieunosgule Kuciomsi: cocmas, CmpoeHue u
buonocuveckas pow.

JKCcNepUMEeHTAJbHbIE METOAbI H3YYECHHUS BelIeCTB U UX NMpeBpPalleHuil

PactBopenue OenkoB B BoOje, JeHaTypaius OETKOB MPU HArpEeBaHWH, IIBETHBIC
peakimu Ha OENKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMaM «A30TCoAepIKaIne
OpPraHUYEeCKUe COeTMHEHUS» U «Pacrno3HaBaHne OPraHUYECKUX COCAUHEHUI.

BbicokoMouieKkyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TMOHATHS XHMHHM BBICOKOMOJIEKYJIIPHBIX COEJUHEHUH: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb IMOJIMMEPHU3ALUH, CPEIHSA MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOJIbI CMHTE3a BBICOKOMOJIEKYJIIPHBIX COECIUHEHUH - MOJUMEPHU3aLUs U
noJIMKOHAeHcauus. [Ipeocmasnenue o cmepeopeyiapHOCmu U  HAOMONEKYAAPHOU
cmpyKmype noaumepos, 3a6UCUMOCIb CEOUCHE NOAUMEPOE OM UX MOJEKYIAPHO20 U
HAOMOJIEKYNIAPHO20 CIMPOEHUA.

[Tonumepuble  Marepuansl.  I[lmacTmaccel  (MOJAMATWIEH,  MOJMIPONUIIEH,
MOJIMBUHWIXJIOPU, HOJINCTUPOII, NOJIMMETHJIMETAKPHJIAT, MOJINKApOOHATHI,
nonudTHIIeHTepedTanar). YTunusanus u nepepaboTka IiacTuka.

DnacToMepbl: HaTypaldbHbIM KaydyK, CHHTETHYECKHE KaydyKd (OyTaJueHOBBI,
XJIOPONIPEHOBBIM, U30MPEHOBLIN) U cunuxoHwvl. Pe3uHa.
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BonokHna: HaTypanbHble (XJIOMOK, MIEPCThb, IMIENK), HCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

Ionumepor cneyuanvnoco HasHaueHus (meuow, Kesiap, 31EKMpPONpPo8oOsUe
noaumepwbl, buopaziazaemvie NOIUMEpPbL).

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUsI BellleCTB M UX NMpeBpallleHui

O3zHakomiieHHe ¢ 00pa3laMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB, PEIlIEHHE DKCIIEPUMEHTAIBHBIX 3a/1a4 Mo Teme «Pacno3HaBaHue miacTMacc u
BOJIOKOH.

PacuérHble 3a1a4n

Haxoxenne MoJeKyIsipHON (pOpMyJIbl OpraHUYECKOTO COEAMHEHUS 10 MACCOBBIM
JOJIIM 3JEMEHTOB, BXOISUIMX B €r0 COCTaB, HAXOXKIECHUE MOJIEKYJISPHOU (POpMYyIIbI
OpPraHUYEeCcKOro COeIUHEHHs Mo Macce (00BbEMY) MPOAYKTOB CTOPAHMS, MO KOJIUYECTBY
BelecTBa (Mmacce, OOBEMY) TMPOAYKTOB PEAKIMU W/UIM HMCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOU (HOpMyYJIbl OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro
XUMHUYECKUX CBOWMCTB MJIM CIIOCOOOB MOJYYEHHS, ONIPEAEIECHUE T0IM BbIX0/1a IPOIYKTa
pEaKkUMK OT TEOPETUUECKH BO3ZMOYKHOTO.

MexnpeaMeTHble CBA3H

Peanmmzanust MeXnpeaMETHBIX CBS3€M MPHU U3yYEHUM OpPraHWYecKou Xumuu B 10
KJIaCCE€ OCYUIECTBISIETCS 4Yepe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO -HAy4YHBIX
MOHATUH, TaK U MOHATUH, NPUHSITHIX B OTIEIbHBIX MPEAMETAX €CTECTBEHHO -HAYYHOTO
LUKJIA.

OO1iue ecTecTBEHHO-HAayuYHbIe MOHSTHS: SBJIEHUWE, Hay4dHbIM (akT, TUIOTE3a,
TEeOopus, 3aKOH, aHajliu3, CHUHTE3, KilacCUpUKanus, HaOIIOAeHHE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJINPOBAHUE.

dusukKa: Matepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, SJHEPTETUUECKU I
YpOBEHb, BEILECTBO, Tell0, OOBEM, arperaTHOE COCTOSIHHE BEIIECTBA, (U3NYECKUE
BEJIMYMHBI, EUHULBI U3MEPEHUS, CKOPOCTh, SJHEPTUS, Macca.

buonorus: KJIETKa, OpraHu3M, IKOCHUCTEMA, ouocdepa, MeTaboIHU3M,
HACJIEJICTBEHHOCTb, AaBTOTPO(QHBI M TeTepoTpOdHBIA TUI NUTAaHUS, OpOKEHHUE,
(dboTocuUHTE3, IbIXaHKE, OCIKHU, YTIEBObI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTBHI.

I" eorpadus: mosie3Hble UCKOMAEMbIE, TOILIIUBO.

TexHoorus: MUIIEBbIE MPOAYKThI, OCHOBBI PAIlMOHAILHOTO MUTAHUS, MOIOUIUE
CpeliCTBa, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIIACC

Teopernueckue 0CHOBbI XUMHUU

AtoM. CocTaB aTOMHBIX siiep. XUMUYeCKuil anemeHT. M3otonsl. Kopnyckyaspuo-
B0JIHOBOU Oyanu3M, O080UcmEeHHas npupooa d21ekmpora. CTpPOEHUE >SIECKTPOHHBIX
000J109eK aTOMOB, KBAHTOBBIC YHCIIA. JHEPTETUUECKUE YPOBHHU U TIOTYPOBHH. ATOMHEIE
opoutanu. Kimaccudukammss XuMUYECKUX DJIEMEHTOB (s1-, p-, 3-, [-3]IeMEHTHI).
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Pacnipenenenne 37€KTPOHOB MO ATOMHBIM OPOUTANISM, MPUHYUN MUHUMYMA SHEPIUl,
npunyun Ilaynu, npasuno Xymoa. DIEKTPOHHbIE KOH(PUTYpallUd aTOMOB 3JIEMEHTOB
NEPBOrO-4eTBEPTOrO MEPHUOIOB B OCHOBHOM U BO30YX AEHHOM COCTOSTHUH, SJICKTPOHHBIC
KOHGUTYpallii HWOHOB. [lomamue 00 >Hepauu UOHU3AYUU, DHEPSUU CPOOCMEA K
971eKmMpOHY. DIEKTPOOTPULIATETLHOCT.

[lepnognueckuit 3akoH u Ilepuognyeckas cucrema XMMHYECKUX diaeMeHToB .M.
MenpaeneeBa. CBsi3b NEPUOINYECKOTO 3aKOHA U [lepnoanyeckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB C COBPEMEHHON TEOpPUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUS
CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB IO
rpyIIaM ¥ nepruoaaM. 3HaueHue nepuoanueckoro 3akona J1.1. Menneneena.

XuUMHUYECKas CBSA3b. BUABI XUMUUYECKOH CBS3H: KOBaJICHTHAs, NIOHHAs,
MeTajnueckas. MexaHu3mbl 00pa3oBaHUs KOBAJIGHTHOM CBSI3U: OOMEHHBIN
U JOHOPHO-aKLENTOPHbIA. DHEpPrusl U JivHa cBs3U. [1oNspHOCTH, HANPaBIEHHOCTHh U
HAChIIIAa€MOCTh ~ KOBAJIEHTHOM  cBsA3UW. KpartHeie cBsa3u. Bopopoanas  CBA3b.
MexMoNeKyIIpHbIE B3AaUMOICUCTBUS.

BaneHTHOCTP W BaJIEHTHBIE BO3MOXHOCTH aTOMOB. [ ubpuouzayus amoMHbIX
opoumaneti. CBs13b JICKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUN 3JIEMEHTOB BTOPOTO IEPHOIA).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHeHnsX. CocTaB KOMIUJIEKCHOTO HMOHA:
KOMIUIEKCOOOpa3zoBatTenb, Juranapl. Koopouumayuonnoe uucno. Homenknamypa
KOMNIIEKCHbIX ~COeOuHeHul. 3HaueHUue KOMIUIEKCHBIX coequHeHuil. [lonsitue o
KOOPJVMHAIMOHHON XUMUHU.

BemecTa MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHUs. THUITBI KPUCTAIUIMYECKUX
peIEToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o aucnepcHbIXx cuctemax. VcTtuHHbBIE pacTBOphl. [Ipedcmaenenue o
KOMIOUOHbIX pacmeopax. CrocoObl BBIPAKEHUSI KOHLEHTPALUU pPAaCTBOPOB: MAcCOBas
JIOJISI BEIIECTBA B PACTBOPE, MOJISIpHAs KOHLEHTpanuus. HacelllieHHbIE 1 HEHACKIIIECHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KprcTamoruaparsl.

Knaccudukanms M HOMEHKIATypa HEOPraHMYEeCKUX BELIECTB. TpUBUAIbHBIC
HAa3BaHUS OTIEIbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XuMU4ecKuX peakivii B HEOPraHUYECKON U OpraHuYeCKON XUMHUH.
3aKOH COXpPaHEHHs MAacChl BEIIECTB; 3aKOH COXPAHEHUsS W NMPEBPAIICHUS 3HEPIUH MPU
XUMUYECKUX peakmusxX. TernoBbie 23PheKkThl XUMUUECKUX peakiuid. TepMoXxuMudecKue
YpaBHEHUS.

CKOpOCTh XMMHMYECKON peakluu, €€ 3aBUCUMOCTb OT pas3iuuHbIX (akTopos. I’
OMOTEHHBIE U IeTeporeHHbIe peakunu. Karanus u katamm3aTopsl.

OOpatumpie 1 HeoOpaTUMBbIE peakinuu. XUMUYECKOe paBHOBecue. Kowcmauwma
xumuuecko2o pagHogecus. DakTOpbl, BIUAKOLIIME Ha TMOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TEMIIEPATypa, [ABJICHUE M KOHLIEHTPALMU BEIIECTB, YYaCTBYIOUIUX B
peakuuu. [punuun Jle [larense.
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OnexTponutuyeckas nucconnanusa. CuiibHble U ciadbie AMeKTponuThl. CTEneHb
auccouuanuu. Monnoe npoussedenue 600vl. Cpena BOAHBIX PACTBOPOB: KHUCIOTHA,
HeWTpanbHas, menouynas. Bogopoaueiii nmokasarens (pH) pactBopa. I'maponus colieid.
Peakiuu nonHoro ooMeHa.

OKHUCANTENHFHO-BOCCTAHOBUTEIbHBIC peakinu. CTeneHpb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipo1iecchl OKUCIEHNS U BOCCTAHOBJICHUS. BaxkHelne oKuCIuTe I u
BOCCTaHOBUTENIHU. METO/ 3JIEKTPOHHOTO OaniaHca. DJIEeKTPOJIM3 PaCTBOPOB M PACILIIABOB
BEIIICCTB.

JKCIePpUMEHTAIbHbIC METOAbI H3YYCHHUS BeleCTB M UX NMpeBPalleHUil

Pa3noxkenne mnepokcuaa BOAOpPOAA B MPHUCYTCTBUU KaTajau3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEACHUE pEaKIMidi HOHHOTO OOMEHa, OmpelesicHue
Cpelbl pacTBOPOB C MOMOIIBI0O HHIUKATOPOB, U3YUEHUE BIMSHUS PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKON PEaKMK U MOJI0KEHUE XUMUYECKOTO PaBHOBECHSI.
Heoprannyeckasi xumust

[Tonoxenune HemetaioB B [leproanueckoit cucTeMe XuMHYECKUX dy1eMeHToB 1. 1.
MeHnneneeBa U 0COOCHHOCTH CTPOCHUS UX aTOMOB. PU3NUECKHE CBOMCTBA HEMETAJIIOB.
AJIOTpOIHSI HEMETAIUIOB (Ha IpUMEpPE KUCIopoaa, cephl, hochopa u yriaepoaa).

Bonopon. [lonyuenue, puzndeckue U XMUMUUECKHUE CBOMCTBRA: peaKunu
C METAJUIaMU M HEMETAJUIAMHU, BOCCTAHOBUTENIbHBIE CBOWCTBA. [ mapuasl. TonausHvie
971eMEeHMbI.

["amorensl. Haxoxnmenue B TpHUpoje, CHOCOOBI TMOMy4YeHUs, (Quandeckue u
XAMUYECKME CBOMCTBA. ['amoreHoBomopoabl. BaxHeWlme KUCIOPOACOepKaIIne
COeNMHEHMsI rajoreHoB. JlabopaTopHble U TPOMBIIUICHHBIE CIOCOOBI TOJYYCHHS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3on. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TOJYyYCHHS
kuciopoaa. OuU3nuecKkne U XUMMUYECKUE CBOWCTBA M MPUMEHEHUE KUCIOPOJa U O30HAa.
Okcuabl U MEPOKCHUIBI.

Cepa. Haxoxnaenue B mpupojie, CiocoObl MOoMy4YeHus1, GU3NIeCKue U XUMUUYECKHE
cBorictBa. CepoBomopos, cyibbuasl. Oxcun cepoi(1Y), okcun cepoi(YT). Cepuucras u
cepHasi KUCIOTHI ¥ UX coiu. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [[puMenenune cepbl
Y €€ COCIMHEHH.

A3o0T1. HaxoxaeHue B mpupojie, CriocoObl MoTyueHusl, PU3NIecKue U XUMHUECKUE
cBolicTBAa. AMMHMaK, HUTPUIbl. OKCUIBI a30Ta. A30THUCTAst U a30THAsI KMCJIOTHI M UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KucioThl. IIprMeHeHHe a30Ta U €ro COeAUHEHUM.
AB30THBIE YI0OpEHUSI.

®docdop. Haxoxkaenue B mnpupojae, CHOCOObI TONydeHUs, (U3NYECKUE U
xumuueckue cpoiictBa. ®ochuant u pochun. Oxcuasl hochopa, hochopHas kucnora u
e€¢ comu. Memagocgopras u nupogocopras kuciomel, Gocgopucmas u
docghoprnosamucmas kucromuol. Ilpumenenue pocdopa u ero coenuaenuit. GochopHeie
yI0OpeHus.
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VYriepoa, HaXoXJI€HUE B MPUPOJE. AJUIOTpoInHbIe MoauduKau. Ouznyeckue u
XUMUYECKHE CBOWCTBAa TMPOCTBHIX BEIIECTB, OOpa30BaHHBIX yriaepogoM. Okcua
yrinepona(Il), oxcun yriepona(I'y), yronbHasi kuciaora U €€ coiau. AKTUBHUPOBAHHBIN
yronub, adcopoyus. Dynnepensvi, epagheH, yenepoousvie Hanompyoku. llpumeHeHue
MIPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIJIEPOIAOM, U €0 COETMHEHHIA.

Kpemuuiti. Haxoxnenue B mpupone, CHOCOObI TOMy4YeHHs, (U3MUYECKUE H
xuMuueckue cBoiictBa. Okcupn kpemHusi(I'Y), kpeMHHeBas KUCIOTa, CHUJIMKATBHIL.
[IpumeHeHne KpeMHus U ero coeuHeHui. CTeKI0, €ro NoJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoll cHCTEME XHUMHYECKHUX SJIEMEHTOB.
Oc00EHHOCTH CTPOEHHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaLIOB. Pacnpocmparerue
XUMUYECKUX DJIeMeHmMOo8-Memanos 6 3emuou kope. OOmue Qunyeckue CBOICTBa
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHUKE. CIIJIaBbI METAIIIOB.

DNEeKTPOXUMHUECKUI sl HampspkeHU MetauioB. OOImue crnocoObl MOTyYeHUS
METAJUIOB: THAPOMETAIUIYPrUs, MUPOMETAILUTYPrus, 3JIeKTpoMeTtauryprud. llondarue o
KOppo3uu MeTajuioB. CrIoCOOBI 3alIUThl OT KOPPO3UH.

OO6mass xapakrtepuctuka MertamuioB ['A  -rpynmsl  Ilepuoandeckoil CUCTEMBI
XUMUYECKUX 3JIEMEHTOB. HaTpuil u kamwmii: monyyeHue, QU3HUYECKHUE U XUMUYECKHE
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mass xapakrepuctuka MetauioB [T A-rpynnbel  [lepuognyeckoit CUCTEMBI
XUMUYECKUX AJIEMEHTOB. MarHuii v Kajbluii: MojdyyeHne, GU3n4ecKue U XUMHUIECKHUe
CBOMCTBA, MPUMEHECHUE NPOCTHIX BEIIECTB M HX COEAMHEHUM. JKECTKOCTH BOIBI M
CIOCOOBI €€ YCTpaHEHHUSI.

AMIOMUHMI: TIONy4YeHUe, (PU3NYecKue W XUMUYECKHE CBOMCTBA, MPUMECHEHHE
MIPOCTOTO BEIIECTBA U €Tr0 COeMMHEHUN. AM(OTEpHBIE CBOMCTBA OKCHAA M THIPOKCHUIA
AJTFOMUHHUSA, TUAPOKCOKOMILIEKCHI aJIFOMUAHHSL.

OO6miass  xapakTepucThuka  MeTauioB  noOouHblx  moarpynn  (b-rpymm)
[Teprnoan4eckoil CUCTEMBI XUMUYECKHUX SJIEMEHTOB.

OuU3MYECKUE M XMUMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHuil. OKCuapl u
ruapokcuasl xpoMma(I'T), xpoma(lll) u xpoma(¥YI'). XpomaTel W auXpoMaThl, HUX
OKHUCJIMTENbHbIE CBOMCTBA. [loyueHrne u npuMeHeHne Xxpoma.

DOU3NYECKME U XUMHAYECKUE CBOKWCTBA MapraHila U €ro COeAuHEeHUU. Baxueunuue
coequHenus MapraHua(I'T), wapranma(I'y), wmapranna(YI')) wu wmapranuna(YIT).
[IepmaHranar kajms, €ero OKACIUTEIbHBIE CBOMCTBA.

duznyecke M XUMHUYSCKHE CBOMCTBA JKeiae3a M ero coeauHeHu. OKCHIBI,
rugpokcuasl v conu xeneza(I'T) u xene3a(I'TT). Tlonmyyenue u npuMeHeHHUe xKene3a u
€ro CIUIABOB.

du3nyecKne M XMUMHUYECKHE CBOMCTBA MeAu W €€ coeauHeHui. llomydenue u
IIPUMEHEHUE MENIU U €€ COCTMHEHUM.

[uuk: nomyudenue, GU3NUYECKUE U XUMUUYECKHE CBOWCTBA. AMQOTEpHBbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUJA LIMHKA, THAPOKCOKOMILIEKCHl MHKA. [[puMeHeHne MHKa U ero
COCIMHEHU.
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JKCIepUMEHTAIbHbIE METO/IbI M3YUeHHs BelleCTB U UX NpeBpalleHn i

N3yyenue oOpaslioB HEMETAJJIOB, ropeHue cepwl, pocdopa, xeneza, MarHus B
KHUCJIOPOJIe, U3YUEHUE KOJUIEKIIUU «MeTauibl ¥ CIUIaBbl», B3aUMOJEHCTBHUE MICIOYHBIX U
HIEJIOYHO3EMEIBHBIX METAJUIOB C BOJIOM (BO3MOYXHO MCIOJIb30BAHUE BUIEOMATEPHUAIIOB),
B3aMMOJICHCTBUE IIMHKA W JKejie3a C PacTBOPaMH KHCJIOT M IIEI0Yei, KaueCTBEHHbIC
peakiMi Ha HEOPraHUYEeCKHWE AaHUOHBbI, KAaTHOH BOJAOpPOJAa U KAaTHOHBI METAJUIOB,
B3aUMOJICHCTBUE TUAPOKCUIOB AIIOMUHUS U LIUHKA C PACTBOPAMHU KHUCJIOT M IIEIOYEH,
pelIeHre KCIepUMEeHTANIBHBIX 3a7ay 1o TeMaM «[ anorens», «Cepa U e€ coeTUHEHUS,
«A30T U dochop M ux coeguHeHUs», «MeTaIbl TIABHBIX MOArPYII», «MeTayibl
MOOOYHBIX TOJATPYIIID).

XuMus ¥ ’KU3Hb

Ponp xumuum B oOecrieuyeHUH YCTOMYMBOrO pa3BUTHs dYenoBeudecTBa. llonsTue o
HAay4YHBIX METOJAX IO3HAHHWS M METONOJOTMH HAy4yHOTO ucciaenoBaHus. Haydnble
OPUHIMIOBL OpPraHu3alMi XUMHYECKOTO MPOU3BOACTBA. [IpOMBINUIEHHBIE CHOCOOBI
MOJIYYCHHUS] BaXXKHEMIIUX BemiecTB (Ha MpUMepe NPOU3BOJCTBA aMMHaKa, CEpHOM
KHUCIIOTBI, MeTaHoJsa). [IpoMblluieHHbIe CHOCOOBl TMOJYYeHUS METAIOB M CIUIABOB.
XUMUYECKOE 3arpsi3HEHUE OKpY’Kaloleld cpeAabl U €ro MocieACTBUs. [Ipobrema
nepepabomku omxo008 U NoOOUHbIX Npodykmog. Pollb XuMHUHM B OO€CIEYECHUU
DHEPreTUYECKON 6e30MacHOCTU. [Ipunyunsl «3e1EHOU XUMUULY.

XuMHs 1 300pOBbe uesoBeKka. JlekapcTBeHHble cpencTia. [IpaBuiia ucnoap3oBanus
JIEKApCTBEHHBIX MPENapaToB. Pojab XMMUM B pa3BUTUN MEAULIAHBI.

XuMusl THIIA: OCHOBHBIE KOMIIOHEHTHI, TMUILEBbIE [100aBku. Ponb Xumuu B
o0ecrieueHnH MUIIEBOI OE€30IIaCHOCTH.

Kocmernueckue wu mapdromepHsie cpeacTtBa. beitoBas xumus. Ilpasuia
0€30MacHOr0 UCMOJIb30BAHUS MpenapaToB ObITOBOM XUMUU B MOBCETHEBHOM JKU3HHU.

XUMHS B CTPOUTENBCTBE: BaKHENUIITNE CTPOUTENbHBIE MaTepuabl (LIEMEHT, OETOH).

XuMus B ceIbCKOM X03siiicTBe. OpraHuyeckue 1 MUHEpalbHblE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpacKh, CTEKJIO, KepaMHKa.
Mamepuanwvl ona snekmponuxu. Hanomexnonozuu.

Pacuérnble 3a1aun

Pacuétpl: maccel BemiecTBa WM 0O0bEMa Ta30B IO H3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MacCe WM O0BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIMM BEUIECTB, MACChI
(00BEma, KONMMUYECTBAa BENMIECTBA) MPOAYKTOB PEAKIIUHU, €CIM OJHO M3 BEIIECTB MMEET
pUMECH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO W3
BEIIECTB JAaHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MacCOBOM J0JENM PACTBOPEHHOIO
BEIIECTBA, MAaCCOBOM JIOJM M MOJIIPHOM KOHIIEHTPALlMM BEIIECTBA B PACTBOPE, IOJIHU
BBIXOJa TPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHble CBA3H
Peanuzamus MeXnpeaMETHBIX CBS3€M MpU HU3YYEHHH OOIIe M HEOPraHUYECKOM
XUMHHU B 11 K1acce oCylecTBIsIETCs Yepe3 UCTIONIb30BaHUE KaK OOLIMX €CTECTBEHHO -
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HAyYHBIX TIOHATHH, TaK W MOHSATHH, MPUHATHIX B OTJACIBHBIX MPEIMETaX SCTESCTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAyYHbIE TIOHATHS: SIBJICHHE, HAy4HbId (haKT, THIOTE3a,
TeOopws, 3aKOH, aHajgu3, CHUHTE3, KiacCHU(UKaIus, TEePUOAUIHOCTh, HAOIIOICHUE,
HU3MEPEHHE, IKCIIEPUMEHT, MOJICIIb, MOJICIIMPOBAHUE.

duznka: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, 3JICKTPOH, MPOTOH, HEHTPOH, UOH,
M30TOMBI, PAaTUOAKTUBHOCTh, MOJICKYJIa, SHEPTEeTUUYCCKUN YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, WCATbHBIN ra3, (U3UYECKUE BEIMYHHBI,
CAMHUITBI U3MEPEHHMSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: knmerka, opraHu3M, 3KOocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPODJIEMEHTBI, OCJIKH, JKHPBI, YIJICBOAbI, HYKJIEHHOBBIC KHCIIOTHI, (EpPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M IMTOTOK PHEPTHH B IKOCUCTEMaX.

I'eorpadus: muHepanabl, TOpHBIE IOPOJBI, IIOJE3HBIC HMCKOIAeMbIC, TOILIUBO,
PeCypchl.

TexHonOTHA: XUMHUYECKAS MPOMBIIIICHHOCTD, METAJUTYPTHsI, CTPOUTEIIbHBIC
MaTepHuaibl, CEIbCKOXO3SMCTBEHHOE TIPOU3BOJICTBO, THINEBAs IPOMBIITUICHHOCTD,
(dapmarieBTHUECKasl MPOMBINIJIEHHOCTh, MPOW3BOACTBO KOCMETHYECKHX IpErapaTos,
MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB, JJCKTPOHHAS POMBIIUICHHOCTD,
HAHOTCXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJAOM B  CTPYKTYpeE
JUYHOCTHBIX PE3yIhTAaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha YPOBHE CPEIHETO OOIIETO
o0Opa3oBaHMS BBICICHBI CICAYIOIIAE COCTABJISIONINE: OCO3HAHHWE OO0YYarOIIMHUCS
POCCHUICKON  TpaXTAHCKOM  WMIASCHTHYHOCTH; TOTOBHOCTh K  CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH, CAMOOTIPE/ICIICHUIO; HATMYNE MOTHUBAIINU K 00YUCHHIO; TOTOBHOCTH
U CITIOCOOHOCTH 00YyYaroNuXcsi PyKOBOJICTBOBATHCS MPUHATHIMU B OOIIECTBE MTpaBUIaMu
U HOpMamMH TIOBEJCHUS; HaJIMYUME MPABOCO3HAHUS, OKOJOTHYECKON KYJIbTYpHI;
CIIOCOOHOCTh CTaBUTH EJIH U CTPOUTH KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE ~ pe3yJbTaThl  OCBOCHHS  MmpeaMeTa  «XUMHUS»  OTPaKaroT
c(hOpMHPOBAHHOCTh  OTBITA ITO3HABATEILHOH W  NPAKTHYECKOW  JIEATEIbHOCTH
oOyJaromuxcsi B Mpoliecce peann3annu 00pa3oBaTeaIbHON eI TENbHOCTH.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOCHHS  MpeaMeTa  «XUMHS»  OTPaKaroT
c(hOpMHPOBAHHOCTh  OTBITA ITO3HABATCIIBHOW W  TPAKTUYCCKON  JICSITCIBHOCTH
00yyaroIuXcs B MPOIECCe pealin3alui 00pa3oBaTeIbHOMN AEATeTbHOCTH, B TOM YHUCJE B
YacTH:

1) rpa’kIaHCKOro BOCIIUTAHMSA:

OCO3HAHMS OOYYaIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MpaB M O0OSI3aHHOCTEM,
YBa)KCHHS K 3aKOHY U MPABOTIOPSIKY;

MIPEJICTABJICHUS O COIMAILHBIX HOPMaX ¥ MPABMIJIAX MEXKTMYHOCTHBIX OTHOIIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON ACSITCIBHOCTH TIPH CO3MaHUM YIEOHBIX
MIPOCKTOB, PCEUICHUH YYEeOHBIX WM TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYCCKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY W apTyMEHTHI
JIPYTUX MPU aHATM3E PA3IUIHBIX BUJIOB YICOHON JACATEIHPHOCTH;

2) maTPHOTHYECKOr0 BOCIHTAHUS:

LEHHOCTHOTO  OTHOLICHUS K HUCTOPUYECKOMY W  HAYYHOMY  HACIEIUIO
OTCYECTBECHHON XHMMUH,

YBOKEHHUS K TIPOIIECCYy TBOpUeCTBA B 00JACTHM TEOPUU U MPAKTHUYECKOTO
MPUJIOKEHNUS XUMHUHU, OCO3HAHUS TOTO, YTO JAHHBIC HAYKHU €CTh PE3YJbTaT IIUTEIbHBIX
HAOJTI0/ICHUM, KPOTIOTIIMBBIX SKCIIEPUMEHTAJIbHBIX ITOUCKOB, TOCTOSIHHOTO TPYyAa YUEHBIX
Y MIPAKTUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUH U TOCIEAYIOLIEM AHAIU3E
uH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUH;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIHMTAHUSI:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEICHUSI;
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CIIOCOOHOCTH OLICHMBATh CUTYallUH, CBSI3AHHBIE C XWMHYECKUMH SIBICHUSMH, U
MIPUHUMATh OCO3HAHHBIE PEUICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUILIECH C TOZUIIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

4) ¢opmMupoBaHus KYJIbTYPHI 310POBbA:

MOHMMAaHHUS IIEHHOCTEH 37J0pOBOTr0 U 0e30MmacHOro oopasa >KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (U3UYECKOMY M TCHUXUYECKOMY
3JI0POBBIO;

coOnofeHus TpaBui  0Oe30macHOro oOpalieHuss ¢ BelecTBaMu B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUS IIEHHOCTH TPaBWJI WHIANBUAYATHHOTO U KOJUIEKTHBHOTO 0€30I11acHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOMINX 370POBBIO M KU3HU JIIO/ICH;

OCO3HaHUSI TIOCIEACTBHM W HENPHUATHA BPEAHBIX TPUBBIUCK (YIMOTPEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS1);

5) TpymoBOro BOCUTAHMA:

KOMMYHHUKATHBHOW KOMIIETCHTHOCTH B y4€OHO-MCCIIEIOBATEIBCKOMN ACSITSIBHOCTH,
OOIIIECTBEHHO TOJIC3HOM, TBOPUECKOM U JPYTHX BHAX ACATCIHHOCTH;

YCTAaHOBKM HAa aKTUBHOE yYacTHE B PEIICHUU MPAKTHUYECKUX 3a7ad COIUATLHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJ1acca, MKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YYCHHIO POGECCHil pa3MMnYHOrO POJia, B TOM UUCIe
Ha OCHOBE MPUMEHCHHUSI PEIMETHBIX 3HAHHUH 110 XUMUH;

YBaXEHUS K TPYAY, JIFOISIM TpyAa U pe3yabTaTaM TPYIAOBOU JIeATSILHOCTH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUAYATLHOW TPAEKTOPUH 00pa30BaHUs,
Oynymieit mpodeccun U peanu3auyu COOCTBEHHBIX KU3HEHHBIX IJIAHOB ¢ YYETOM
JUYHOCTHBIX HUHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEMN OOIIIECTBA;

6) KOJIOrHYEeCKOTr0 BOCIUTAHUS:

HKOJIOTMYECKH  11€7€cOo00pa3HOro OTHOLIEHUS K MPHUPOAE KaK HCTOYHHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUSl TJIOOATBHOTO  XapaKTepa JKOJOTMYECKUX MpoOsieM, BIUSAHUS
OKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHME IPUPOJIHON U COLMATILHOW CPEb;

OCO3HaHUsI HEOOXOJUMOCTU HCIOJIb30BAHUS JOCTHXKEHUM XUMHUU ISl PELICHUs
BOIIPOCOB PallMOHAJIBHOTO IPUPOIOIIOIB30BAHUS;

AKTUBHOTO HENPUATHUS ACHUCTBUHN, NMPUHOCALIUX BpPEd OKPYKAIOLIEH IPUPOAHOMN
cpelne, YMEHHsI MPOTHO3UPOBATh HEOJArONPUATHBIE SKOJOTUYECKUE TMOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HaJW4YusA PAa3BUTOIO DKOJIOTMYECKOIO MBIIUICHUS, 3KOJIOTUYECKON KYJIBTYpHI,
OIBITA JEATEIIBHOCTH JKOJOTMYECKON HANPABICHHOCTH, YMEHHS PYKOBOICTBOBATHCS
MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMAIBHON MPAKTUKE, CIIOCOOHOCTU U
YMEHHSI AKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMo(poOuH;
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7) HEHHOCTN HAYYHOI'O MO3HAHUA

MHPOBO33pPEHHUSA, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH H
0OILIECTBEHHON IPAKTUKH;

MOHMMAaHUA CTieNU(UKA XUMHH KaK HayKH, OCO3HAaHUA €€ poiu B (HOpMHUpPOBAHHUH
paIOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TPEACTaBICHUS 00
OKPYXAaIOIlEM MHpE KaK O €IUWHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHUM NPHUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHUU IPOo0JIEM COXPAHEHHSI IPUPOTHOTO PABHOBECUS;

yOe)AEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH IS COBPEMEHHOM ITUBUIIM3AINH: B €€
I'YMaHUCTHYECKOW HAIPaBICHHOCTH MW BaXHOW pOJIM B CO3/JaHMM HOBOM 0a3bl
MaTepualbHOW KYJIbTYphl, B PEUICHUU MIOOANBHBIX MPOOJIEM YCTONYHBOTO Pa3BUTHS
YeJI0BEYECTBA - CHIPbEBOM, YHEPTETUUECKOM, MUILIEBOM M IKOJIOTUUECKON 0€30MacHOCTH,
B Pa3BUTUU MEJULMHBI, OOECIIEYEHUU YCIOBHM YCIENIHOTO TPYyJa U 3KOJOTHYECKH
KOM(OPTHOM KU3HU KaXA0T0 YjeHa OOLIECTBa;

€CTECTBEHHO-HAYYHOI T'PaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJIOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOIy4YaeMble
3HAHUS JJI1 aHAJIM3a U OOBSCHEHHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOIAIINX B
HEM HM3MEHEHMI, YMEHHMs Jenarb OOOCHOBAHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4HBIX
(haKTOB M UMEIOIINXCA JAHHBIX C LEJIbIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOIb30BaTh XUMUYECKUE 3HAHMS NJIs1 PEIICHUS
Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaLIMSIX;

MHTEpeca K MO3HAHUIO, UCCIEA0BATEIbCKON IEITEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTU K HETPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHHUIO,
K aKTUBHOMY TOJYYEHUIO HOBBIX 3HAHUN MO XMMHUU B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTAM Tpyla B pa3iudHbIX cdepax mnpodeccHoHaIbHOMI
NESATENBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOrpaMMbl MO XHMHHM Ha YpPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HAYUMBbIE TUISt dbopmHpoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIHUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYHble TMOHSTHS, OTpaxkaroume
L[EJIOCTHOCTh HAYYHOU KapTHUHBI MUpPa U cielU(UKY METOA0B IMO3HAHUS, UCTIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (Marepusi, BEIECTBO, PHEPruUs, SBJICHHE, MPOLECC, CUCTEMA,
Hay4HbId (aKT, TPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUSsl, HCCIIEOBAaHUE,
HaOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaJIbHble Y4yeOHbIe JeWCTBUS (IIO3HABATENIbHbIE, KOMMYHHUKATHUBHBIE,
peryyiaTuBHbIE), obecniednBaromue GopmMupoBaHue (PyHKIMOHAIBHOW T'PAaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYaroIuXCs;

CIIOCOOHOCTh O0YYaroIMXCsl HMCHOJIb30BaTh OCBOCHHBIE MEXIUCLUILUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIE yUeOHbIE IEHCTBUS B I03HABATEIbLHON U
COLIMAJIbHOM ITPAKTHKE.
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MeTtanpeamMeTHbIe pe3yiabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU Y4eOHBIMU
[I03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUAMU.

ITo3naBaTeIbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
Ba3oBble Jiornyeckue aeiicTBHA:

CaMOCTOSTENIbHO (hOPMYJIUPOBATh U aKTyaJIU3UPOBATh IPOOJIEeMy, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONPEAETATh LEIU ICITEIbHOCTH, 3a/1aBasi TapaMETPhl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCHUTB PE3YJIbTAThI ICSITEIBHOCTH C ITOCTABJIECHHBIMU LEIAMU;

HCMOJIb30BaTh IPU OCBOEHUH 3HAHUU MPUEMBI JOTUYECKOTO MBIIUICHUSA: BbIICIISTh
XapaKTEpHbIE NPU3HAKU TMOHSATHM M YCTAHABIMBATh WX B3aMMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIUE OHATHUSA JIJIs1 0OBSICHEHUSI OTJAEIBHBIX (PaKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHMS M KPUTEPUU ISl KIAacCU(UKAIMU BEIIECTB U XUMHUYECKHUX
peaKuuu;

YCTaHABIIMBATh NPUYMHHO-CIICICTBECHHBIE CBSI3U MEX/Y U3Yy4Ya€MbIMU SIBIICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXIACHUSI (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHH),
BBISIBIIATH 3aKOHOMEPHOCTA M NPOTUBOPEYHS B PACCMATPUBAEMBIX  SIBICHUSAX,
(dhopMyIHpOBaTh BHIBOJIBI U 3aKJIFOUCHUS,

NPUMEHATh B TMPOLECCE MMO3HAHUS MCIOIb3YEMbIE B XHWMHUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJIETH, MMPEOOPa30BbIBATh MOJICIIbHBIC MIPEACTABICHUS - XUMUYECKUM 3HAK
(cuMBOJI) 3JIeMeHTa, XUMHYecKas (popMysa, ypaBHCHHE XMMHYCCKOM peakIuu - IpHU
pelieHnd y49eOHBIX TO3HAaBATEIbHBIX W IPAKTHUYECKUX 3aj]ay, NMPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE TIPEACTABJICHUS JJISl BBIABICHUS XapaKTEPHBIX IPU3HAKOB HM3YYaeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIIUU.

Bba3oBble uccienoBareibckue JeiCTBUS:

BJIaJICTh OCHOBAMH METOJ/IOB HAYYHOTO ITO3HAHMS BEIICCTB M XUMUUECKHUX PEAKITN;

dopMynupOBaTh LETH W 3aJa4d MCCIEIOBAaHUSA, WUCIIOJIB30BAaTh MOCTABJICHHBIE U
CaMOCTOSTEIIEHO COPMYIIMPOBAHHBIEC BOMPOCHI B KaUeCTBE WHCTPYMEHTA IMMO3HAHMS U
OCHOBBI I (POPMHUPOBAHUS THUITOTE3bI IO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIaICTh HABBIKAMH CAMOCTOSITCIIBHOTO IJIAHUPOBAHUS U TIPOBEICHUS YICHHYCCKUX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATh YMEHHUS HAOMIOJaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENIbHO TPOTHO3MPOBATH €ro pe3ysbTar, (OpMyIUpOBaTh OOOOIICHUS W
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH pE3YyJIbTAaTOB HCCJIEAOBAHHS, COCTABISTH
000CHOBaHHBIN OTYET O IPOJIETAHHOM paboTe;

MpUOOPETATh OMBIT YUYCHUUECKOW UCCIE0BATEIbCKON M TIPOEKTHON e TEILHOCTH,
MIPOSIBJISITH CITOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIBHOMY TTOUCKY METOJIOB PEIICHHUS
NPaKTUYECKUX 3314, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MTO3HAHMUS.

PabGora ¢ undopmanmeii:
OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpManuu (Hay4yHO -TOMYyJsIpHAs
JUTEpaTypa XUMUUYECKOTO COAEpKaHus, CIIpaBOUYHbIE TOco0us1, pecypchl MHTepHeTa),
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aHAIIM3UPOBATh HHPOPMAIIMIO PA3TMYHBIX BUJOB M (POPM MPEICTABICHUS, KPUTHICCKH
OILICHUBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

dbopMynupoBaTh 3aNIPOCHl M MPUMEHATH Pa3IUYHbIE METO/IbI IPU MOUCKE B 0TOOpE
uHbOpMaIuu, HEOOXOAUMOM JIJIsl BBITIOJIHEHUS yUeOHBIX 3a/1a4 ONpeIeEHHOTO TUTIA,

npuoOpeTaTh OMBIT  HWCIOJIB30BaHUA HWH(POPMALMOHHO -KOMMYHHKATHBHBIX
TEXHOJOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAIBbHYIO (QOpMYy TpeacTaBieHHUs UHGOpPMaIUU
(cxembl, rpaduKu, TUArPaMMBbI, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCTIOJIb30BaTh HAYYHBIM S3BIK B KAueCTBE CPEJICTBA MpU paboTe ¢ XUMHUYECKOU
uHpopMale: MPUMEHATh MEXIPEIMETHbIE ((PU3HUECKUe U MaTEMaTUYECKUE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISAHOCTH.

KomMMmyHUKaTHBHBIC YHUBEPCAJIbHBIE YUeOHbIe 1eHCTBUSA:

3aJaBaTb BOIIPOCHI IIO0 CYHICCTBY 06cy>1<11aeM01?1 TEMBI B XOA€ JAuUajiora /niu
JAUCKYCCHH, BBICKA3bIBATH HJICH, CbOpMy.HI/IPOBaTB CBOMU MPCIIOKCHHUA OTHOCHUTCIBHO
BBITIOJTHEHU A npe):[noxceHHoﬁ 3agadu,

BBICTYNaTh C TMPE3CHTALUEN PE3YyJIbTATOB ITO3HABATEIBLHOW JIESITEIBHOCTH,
MMOJYYCHHBIX CaMOCTOATCIIBHO HJIM COBMCCTHO CO CBCPCTHHKAMHU IIPHU BBINTOJIHCHHUHA
XUMHUYECKOTO HKCIEPUMEHTa, NPAKTUYECKON paboThl MO HCCIEJOBAaHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaii3aluy y4eOHOro mpoekta, u (GOpMyIHpPOBATH BBIBOIBI IO
pe3yabTaTaM IPOBEAEHHBIX HMCCIEAOBAHUN NYTEM COIVIACOBAHMS TO3UIAM B XOJE
00cyXieHns: 1 0OMEeHa MHEHHSIMU.

PerynsiTuBHbIe YHUBepPCAJIbHbIC YUeOHbIE 1eHCTBUS

CaMOCTOATEJBHO  IUIAaHUPOBATh M OCYIIECTBISATH CBOK  ITO3HABATEIBHYIO
NEeATENbHOCTh, ONpenesis €€ LeJad W 3aJayd, KOHTPOJIHMpPOBaTH M 10 MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATH MpeAiaraéMblil aJIrOPUTM JAEUCTBUN MTPU BBHIITOJHEHUU
y4eOHBbIX U HCCIEAO0BATENIbCKUX 3aJlay, BbIOMpaTh Hanbosee 3(hPeKTuBHBIA c1Oocod uX
pelieHus ¢ y4€TOM MOTyYEHHUs HOBBIX 3HAHUH O BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJISTh CaMOKOHTPOJIb JEATEIIBHOCTH Ha OCHOBE CaMoOaHaliu3a U
CaMOOILICHKH.

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOTrpaMMbl MO XUMHUU Ha YIIyOJIEHHOM
YPOBHE Ha YPOBHE CpeIHEro oOLIero oO0pa30BaHMs BKIIOYAIOT CHEUU(UUYECKUE IS
yu4eOHOro mpeameTra «XuMUs» HaydHble 3HAHUS, YMEHHUS M CHOCOObI JEHCTBHM IO
OCBOCHHUIO, HHTEPIPETAllMM U TPeoOpa3oBaHMUIO 3HAHUN, BUIBI JEATEIBHOCTH I10
MOJTyYEHHUIO0 HOBOT'O 3HAHUS U PUMEHEHUIO 3HAHUH B Pa3IMUHBIX Y4EOHBIX CUTYaIUsIX, a
TAaK)K€ B PEAIbHBIX >KM3HEHHBIX CHTyalUsX, CBA3AHHBIX ¢ XuMueld. B mporpamme mo
XUMHH IPEIMETHBIE PE3YyJIbTaThl IPEACTABICHBI 110 TOAaM U3Y4CHMUS.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIE PE3yNIBTATBl OCBOCHUS Kypca «OpraHudeckas XUMHS» OTPAKAIOT:
c(OpPMHUPOBAHHOCTh TPEJCTABICHUNA: O MECT€ M 3HAYCHWU OPraHUYECKOW XUMHUU B
CHUCTEME ECTECTBEHHBIX HayK W €€ poid B O0OECIEYCHHH YCTOMYMBOTO pPa3BUTHS
YEJIOBEYECTBA B pPEHICHUU MPOOJEM SKOJOTMYECKOM, PHEPreTUYEeCKO M MHUILEBOU
0€e30MacHOCTH, B pa3BUTUM MEIWLMHBI, CO3JAaHUM HOBBIX MAaTE€pUAIOB, HOBBIX
MCTOYHUKOB DSHEPrHHM, B OOECIEUEHUU PAIMOHAIBLHOTO MPUPOJIONOJIL30BAHUS, B
bopMHpPOBaHUKM MHUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeIE;

BJIaJICHUE CUCTEMON XMMHUUYECKUX 3HAHH, KOTOpask BKIKOYAET: OCHOBOIOJIATaI0IINE
MOHATHS - XUMUYECKUN JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAS 000JI0YKa aToMma, -, p-, 3-
aTOMHbIE OpOUTaNIM, OCHOBHOE M BO30YKIEHHOE COCTOSHUS aToMa, THOpuIu3anus
aTOMHBIX OpOUTasel, HOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN
CKeJleT, (DyHKIMOHaNbHas TpyMnna, paaukaln, CTPYKTypHble (QopMyibl (pa3BEPHYTHIE,
COKpall€HHbIE, CKEJIETHBIE), HM30MEpHUsl  CTPYKTypHass W  NPOCTPAHCTBEHHAs
(reomeTpuueckasi, omnmuueckas), W30MEpbl, TOMOJIOTUYECKUU psl, TOMOJOTH,
YTJIEBOIOPOBI, KUCIOPOJA- U a30TCOAEPKAIIUE OPraHUYECKUE COCIUHEHUS, MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHS; TEOPUH, 3aKOHBI
(nepuonunueckuii 3akoH .M. MenaeneeBa, TeOpUsi CTPOEHUS OPraHUYECKHX BEIIECTB
A.M. BytnepoBa, 3aKOH COXpaHEHHS MacChl BEILIECTB, 3aKOH COXPAHEHMSI U IPEBPALLICHUS
DHEPTUU TIPU XUMUUYECKHX PEAKIUAX ), 3aKOHOMEPHOCTU, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHUPOBO33pPEHUYECKHE 3HAHUS, JIEKAIME B OCHOBE IIOHUMAHHUS MPUYUHHOCTU H
CUCTEMHOCTH XUMHUYECKUX SIBJICHUW; MPEACTABICHHUS O MEXaHU3MaX XUMHUYECKHUX
peaKkluii, TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB U IPYIII aTOMOB B MOJIEKYJIax (MHIYKTUBHBIA 1 ME30MEPHBII
s dexrtol, opuentantsl [ u Il pona); ¢pakTosorndyeckrue CBEICHUSI O CBOMCTBAX, COCTaBe,
MOJIYYeHUH U 0€301TaCHOM KCIOIb30BAaHNN BRXKHEHIIINX OPTaHUYECKHUX BEIIECTB B OBITY U
MPAKTUYECKON JIEATETbHOCTH YEJIOBEKa, OOIIMX HAay4YHBIX MPUHIUIAX XUMUYECKOTO
IPOU3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJIA, TepepabOTKU HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISIBIISATH XapaKTePHbIE MPU3HAKU TTOHSITHH,
YCTAaHABJIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TOHSATUS TIPU
ONMCaHUM  COCTaBa, CTPOEHUS UM  CBOMCTB  OPraHUYECKUX  COCAUHEHUM;
c(hOpMUPOBAHHOCTh YMECHUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [IJII COCTAaBJIEHUS MOJEKYISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (OPMYT OPTraHUYECKUX
BEILIECTB;

COCTAaBIISAITb YpPAaBHEHUS XUMHUYECKUX PEAKIUNA U PACKPHIBATh HMX CYIIHOCTb:
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKLINN MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOTO
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OanmaHca THX peaKlMil, peakiMii HOHHOTO OOMEHa MYTEM COCTaBJIECHUS UX IOJIHBIX U
COKpAaIIEHHBIX HOHHBIX YPaBHEHU;

W3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHWYECKHX BEIIECTB I WILTIOCTPAUUU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI:  YCTaHABIMBATh MPUHAAJIC)KHOCTh H3yUYECHHBIX
OpPraHMYECKUX BEIIECTB MO UX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KiacCy/TpyImie
COEIMHEHMI, daéamb UM Ha3BaHuA 1o cucrteMarnyeckoid HoMeHknarype (IHPAC) u
npueooums TPUBHAIIbHBIE HA3BaHMs U1l OTAEJIbHBIX IPEJICTaBUTENEH OpPraHMYECKHUX
BELIECTB (3TUJIEH, alleTUJIEH, TOIYOJI, NIMLEPUH, STUIICHTIIMKOJIb, (PEHOI, POopMalIbIETU]L,
aleTalbJIETH, aleTOH, MypaBbHHAas KHUCJIOTa, YKCYCHas KHCJIOTa, CTEapUHOBAasd,
OJIEMHOBAsI, MAJIbLMUTUHOBAST KUCJIOTHI, TIMIMH, aJaHUH, MajbTo3a, PPyKTO3a, aHWINH,
JVBHHUJI, U30IPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpMUPOBAHHOCTh YMEHMSI ONPEIEISTh BUJ XUMUUYECKON CBSA3H B OPraHMYECKUX
COETMHEHMSIX (KOBAJICHTHAsA U MOHHAS CBA3b, a- U M-CBSI3b, BOJAOPOIHAS CBS3b);

cOPMHPOBAHHOCTh YMEHUS TPUMEHATH TIOJIO)KEHHUS] TEOPUU  CTPOECHHS
oprannueckux BemectB A.M. BytiepoBa st 0O0bsICHEHUS] 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTpPOEHUE, (U3HMUYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEACTABUTENIECH Pa3IMYHBIX KJIACCOB OPraHUYECKUX
BEILECTB: AJIKAHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKAIWEHOB, AJKWHOB, apOMaTHYECKUX
yIJI€BOJIOPOAOB, CHUPTOB, AJIbJETHJ0B, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX U
CIIOXKHBIX 3(PHUPOB, KUPOB, HUTPOCOCIUHEHHH M aMHHOB, aMHUHOKHUCIOT, OEJKOB,
yII€BOJOB (MOHO-, IH- M MOJIMCAXapUA0B), WJUIFOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXy HUIMH YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKHUX PEAKIIMN C NCIIOIb30BAaHUEM
CTPYKTYPHBIX (hOPMYIT;

c(OpMHPOBAHHOCTh YMEHHMS MOATBEPKIATh HA KOHKPETHBIX NPHUMEpPAX XapakTep
3aBUCUMOCTH PEAKUMOHHOW CIOCOOHOCTH OPraHUYECKUX COEAMHEHH OT KPAaTHOCTH U
THUIIa KOBAJICHTHOM CBSI3U (a- U M-CBSA3M), B3AUMHOI'O BJIUSIHHSI @TOMOB U IPYIII aTOMOB B
MOJIEKYJIax;

cOpPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh HUCTOUYHUKH YIJIEBOJIOPOIHOTO
ChIpbs (HETh, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI €ro mepepadoTKU U MPAKTUYECKOE
NPUMEHEHHUE POAYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTD BJIAJICHUSI CHCTEMOM 3HAaHUH O €CTECTBEHHO -HAayYHbIX METOAAX
NO3HAHMs - HAOJIOEHUHU, U3MEPEHUH, MOJEIMPOBAHUH, IKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHHSI IPUMEHSTh 3T 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI TNPUMEHSATH OCHOBHBIC OIEpAaIlMM MBICIUTEIbHON
NEATEIbHOCTH - AaHAJIU3 U CUHTE3, CPAaBHEHHE, 0000IIEHNE, CUCTEMATU3ALINIO, BBISIBICHUE
IIPUYUHHO-CJIEACTBEHHBIX CBSI3€M - JUIsI M3Y4YEHMS CBOMCTB BEIIECTB M XMMHYECKUX
peakuuii;

C()OPMUPOBAHHOCTh YMEHUI:  BBIABIATH B3aMMOCBSA3b XUMUYECKUX 3HAHUN
C MOHATHUSAMU U NPEACTABICHUSIMHU APYTUX €CTECTBEHHO-HAYUHBIX IIPEIMETOB /IS Ooee
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OCO3HAHHOTO TOHUMAaHHMS CYIIHOCTH MATEPUAIBHOIO E€IWHCTBA MHpPA, HCIOJIb30BATh
CUCTEMHBIE 3HAHUA IO OPTraHWYECKONW XMMHUM Jii OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUI, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO PUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHl MO XUMHUYECKUM (GopMynaMm U
YpaBHEHUSM XUMHUYECKUX PEAKIUN C WCIOJIb30BaHWEM (DU3UYECKUX BEIMYHMH (Macca,
00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacUETHl MO HAXOXKIACHUIO XUMHUYECKOU (DOPMYJIBI BEIIECTBA MO M3BECTHBIM
MacCOBBIM JOJIIM XUMHUYECKHUX JJEMEHTOB, MPOAYKTAM CrOpaHus, IUIOTHOCTH
ra3000pa3HbIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATh, AHATU3UPOBATH U OIICHUBATH C
MO3UILIUNA DKOJIOTMYECKONW O€30MaCHOCTH TMOCIEACTBHUS OBITOBOM W MPOU3BOICTBEHHOMN
NESITEIbHOCTH YEJIOBEKa, CBSI3aHHOM C TepepabOTKOM BEIIECTB, MCIOJIb30BaTh
MOJIyYCHHBIC 3HAHUS JUISI TPUHSITHS TPAMOTHBIX PEIICHHM MpoOJieM B CHUTYalUsX,
CBSI3aHHBIX C XUMUECH;

c(hOpPMHUPOBAHHOCTh YMEHHUI:  CaMOCTOSITEJIBLHO IJIaHUPOBAThH U MPOBOAUTH
XUMUYECKUN AKCIEPUMEHT (TIOJIydeHHE W M3YUYECHHE CBOMCTB OPraHMYECKUX BEIIECTB,
KAUeCTBEHHbIE PEAKIIMHU YTIEBOAOPOIOB PA3JIMYHBIX KJIACCOB U KHUCIOPOICOAEPHKAIIMX
OPTraHUYECKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIBHBIX 3aJad [0 PACHO3HABAHUIO
OpPraHUYeCKUX BEIIECTB) C COOJIOJIEHHEM TMpaBWwi OE30MacHOr0 OOpalleHus: ¢
BEIIIECTBAMH U JIAOOpaTOPHBIM 00OpyAOBaHUEM, (HDOPMYIHUPOBATH II€JIb UCCIEIOBAHMUS,
MPEACTABIATh B pa3Nu4yHOM (opme pe3ynbTaThl IKCIEPUMEHTA, AHAIU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTH; CHOPMUPOBAHHOCTH YMEHUM:

coOMI0/IaTh MpaBUjia HKOJOTHYECKU I1eTIeCO00pa3HOTO TMOBEJACHUS B OBITY H
TPYAOBOM JEATENBHOCTH B IEISAX COXPAHEHUSI CBOEr0 3I0POBbS, OKpYKAOUIEH
MIPUPOIHOM CPElIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JICMCTBUSI HAa JKUBBIE OPTaHU3MBbI
ONPEAECTIEHHBIX OPTaHUYECKUX BEMIECTB, NOHUMAs cMbIci nokaszarens [1J1K;

aHAJIM3UPOBaTh 11€JIeCOO0OPA3HOCTh NPUMEHEHUS OpPraHUYEeCKHUX BEIIECTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIIIECHHUS PUCK -TI0JIb3a;

c(hOpMHUPOBAHHOCTH YMECHUI OCYILIECTBIIATH 11€JICHANPABICHHBIN MOUCK
XUMHUYECKON HHGOpMALlUM B Pa3IUYHBIX HMCTOYHUKAX (Hay4yHas U y4eOHO -HaydHas
JauTEpaTypa, cpeiacTtBa MaccoBod wuHpopmaruu, WHTEpHET W Apyrue), KPpUTUUECKU
AHAMU3UPOBaAMb XUMHUECKYI0 MH(POpPMAIUIO, nepepabamsiéams €€ U UCHOIb308amb B
COOTBETCTBHUH C IMOCTABJICHHOMN yueOHOM 3a1ayeil.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOIIass M HeopraHudeckass XUMUSD)
OTpaXkaloT:

chOpPMUPOBAHHOCTh ~ MPEJCTABICHUI: O MaTepUaJbHOM €IMHCTBE MHpAa,
3aKOHOMEPHOCTSIX U IM03HABAEMOCTH SIBJICHHI MPUPOJIbI, 0 MECTE U 3HAYEHUU XUMHH
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B CHCTEME €CTCCTBEHHBIX HAayK M €€ poJIM B OOECIICYCHHHM YCTOMYHMBOTO Pa3BUTHS, B
pEeIIeHUH TPOOJIEM 3KOJIOTHYECKOW, SHEPTeTHYECKOW M THINEBOW O€30MacHOCTH, B
Pa3BUTUU MEJUIIMHBI, CO3JAHUM HOBBIX MAaT€pHUalIOB, HOBBIX MCTOYHUKOB SHEPTHH, B
obecrieueHnr paMoOHAIBLHOTO MTPUPOIOTIOIL30BaHMS, B (DOPMUPOBAHUN MHUPOBO33PCHUS
U 00Imel KyJIbTyphl YEJIOBEKa, a TAKXKe SKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JIOPOBBIO U PUPOTHOU CPEJIE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUM, KOTOPasi BKIFOYAET: OCHOBOMNOJIATAOIIINE
MOHATUS - XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aToMa, U30TOIbI, AIEKTPOHHAs 000JI0UKa
atoma, 8-, p-, "-aToMHBIC OpOMTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMa,
TUOpHUIN3aLIHS ATOMHBIX opOuTaeH, HOH, MOJICKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATEIBHOCTh, CTEICHh OKHCICHMS, XHMHUYecKas CBI3b (KOBaJICHTHas,
WOHHAs, MeTaJUIM4ecKas, BOJOPOJHAs), KpHUCTAUIMYECKas PpEIIETKa, XHUMHYECKas
peakuusi, pacTBOp, AJIEKTPOJIUTHI, HEIIEKTPOJMUTHI, IJIEKTPOJIUTAYECKAS TUCCOLHUALINS,
CTENEHb JUCCOLMALNM, BOJOPOJHBIA ITOKAa3aTelb, OKHUCIHUTENb, BOCCTAHOBUTEIIb,
TeI10BOM 3 (PEKT XMMUUYECKON peakIuu, CKOPOCTh XUMUYECKON peakii, XUMUUECKOE
paBHOBECHE;, TEOPUM M 3aKOHBl (TEOPHUST  DIEKTPOJUTUYECKOM JAUCCOIMAIUU,
nepuoanuecknil 3akoH .M. MenaeneeBa, 3aKOH COXpPaHEHHsS MAacChl BEIIECTB, 3aKOH
COXPaHEHMS U MPEBPAILCHUS YHEPTUU MPU XUMUUYECKUX PEAKLIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIUUECKUHN SI3BIK
XAMHWH, MAPOBO33PCHUYECKUE 3HAHUS, JICKAINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CHUCTEMHOCTH XHWMHWYECKUX SIBJICHUH;, COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIDHOM W HAJAMOJIEKYJISIPHOM  YPOBHSX;
MPEJCTaBJACHUS O MEXaHM3MaxX XUMHMYECKHUX peaklui, TEepMOJAMHAMHUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX HX MPOTEKaHUs, O XUMHUYECKOM PaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTEMaX; (paKTOJOTHUECKHE CBEACHUS O CBOMCTBAX, COCTARE,
MOJIy4eHUH U 0€30MacHOM HCIOJIb30BAaHUM BAXKHEUIIMX HEOPTraHUYECKUX BEIIECTB B
OBITY M TPAKTHUUYECKON JIEITEIHHOCTH 4YeJOBEKa, OOIMX HAyYHbIX MPUHIIMIAX
XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHIA: BBISIBJISITh XapaKTepHbIE TPU3HAKY MTOHATHH,
yCmaHaenueams WX B3aUMOCBA3b, UCHOb306aMb COOTBETCTBYIOIIME TOHSTUS TIPU
ONMCAHUY HEOPTAaHUYECKUX BEILIECTB U UX MPEBPALICHUII;

chOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XHWMHUYECKYIO CHMBOJIUKY  JISI
cocTaBieHus (GOpMYI BEIIECCTB U YPABHCHUN XUMUYECKUX PEAKIUN, CUCTEMATHICCKYIO
HoMeHknatypy (IIPAC) u TpuBnanbHbie Ha3BaHUS OTAECIbHBIX BEIIECTB;

chOpPMHPOBAHHOCTh, YMEHHUSI ONPENENSATh BaJEHTHOCTh M CTENEHb OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJT XUMHUYECKOM CBSI3M (KOBaJICHTHAsI, MOHHAS,
MeTaJIMYeCcKasi, BOAOPOAHAs ), TUIl KPUCTAITMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(hOpMHUPOBAHHOCTh YMEHHSI OOBSICHSATH 3aBUCMMOCTH CBOWMCTB BEILIECTB OT BHJIA
XUMHUYECKOM  CBA3M W TUMA  KPUCTAUIMYECKOHM  pemeéTkr, OOMEHHBIM W
JIOHOPHO-AKIIENITOPHBIM MEXaHU3MbI 00pa30BaHK KOBAJICHTHOU CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHI: KJIACCU(PUIIMPOBATH: HEOPTAHUUYECKHUE BEIECTBA IO
UX COCTaBYy, XMMHUYECKHE pEaKIMU MO Pa3JIUYHBIM MpU3HAKAM (YUCIY U COCTaBy
pearupyronmx BeIIECTB, TemIoBOMY »(h(eKTy peakuud, H3MEHEHUIO CTeleHen
OKUCJICHUSI  DJIEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO Karajau3aTopa W Jpyrue);
CaMOCTOSTENIbHO 8b10Upams OCHOBAHUS U KPUTEPHUM ISl KIACCU(DUKAIUU N3YdaeMbIX
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMHUPOBAHHOCTh YMEHUSI PACKphIBaTh CMBICH Tepuoanydeckoro 3akona J[I.M.
MenpeneeBa U JEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIONIYI0, OOBSICHUTEIBHYIO U
POTrHOCTUYECKYIO (PYHKIUU;

c(hOpPMHUPOBAHHOCTh YMEHUMN: XapaKTEpU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB U
MOHOB XHMMHUYECKHX JJIEMEHTOB NE€PBOro-uyeTBEPTOro rmnepuonoB llepumoanueckoit
cuctrembl JI.MI. MenzaeneeBa, HCNONB3ysS TNOHATHA «IHEPIETUUYECKHE YPOBHU»,
«QHEPreTUYECKUue TMOAYpPOBHW», «8-, p-, ”-aTOMHBIE OpOUTANIN», «OCHOBHOE WU
BO30YKJIEHHOE SHEPreTUYECKUE COCTOSHHUS aToMay; OOBACHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHYECKUX 3JIEMEHTOB U UX COSAUHEHUM 10 MepruoaM 1 rpyIimnam
ITepuonnueckoit cucremsl [[.M. MenaeneeBa, BaJCHTHbIE BO3MOKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUS UX 3JIEKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHUM: XapaKTEepHU30BaTh (OMUCHIBATH) OOIIUE XUMHUYECKUE
CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB, HOOMEepHcOams CyIIECTBOBAHNE T€HETHYECKOU
CBSI3U  MEXJY  HEOPraHMYECKMMHU  BEIIECTBAMU C  [OMOIIBI  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHA;

c(hOpPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CYITHOCTb: OKUCIIUTEIIBHO
BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEACTBOM COCTABIICHUSI JJIEKTPOHHOTO OanaHca 3THX
peaKIMii; peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHUSI UX TMOJHBIX U COKPAIEHHBIX
WOHHBIX YpaBHEHUM; peaKIHuil THUIPOJM3a; pPEaKIuid KOMIUIEKCooOpa3oBaHUs (Ha
puMepe TUAPOKCOKOMILIEKCOB IIMHKA U ATFOMUHUA);

c(hOpMHUPOBAHHOCTH YMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peakuii ¢ y4€TOM MX SHEPTETUUECKUX XAPAKTEPUCTHUK, XapaKTep U3MEHEHUsI CKOPOCTHU
XUMUYECKON PEaKIMu B 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TaKKE XapakTep
CMEILIEHHS] XUMUYECKOTO PABHOBECHUS MOJ] BIUSHUEM BHEIIHUX BO3ACUCTBUN (ITPUHLIUI
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUUYECKHUE PEAKIUH, JICKAIINEC B
OCHOBE TMPOMBIIUICHHOTO TMOJTYYEHUsI CEPHOW KHUCIOTHI, aMMHUaKa, OOIIUe Hay4YHBIC
MPUHITUITBEI XUMHUYECKUX TIPOU3BOJICTB; 11€JI€CO00Pa3HOCTh MPUMEHEHHUST HEOPTaHUYECKHIX
BEIIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOIIICHUS PUCK-TIONB3A;

c(hOpPMHUPOBAHHOCTH BJIAJICHUS] CUCTEMOM 3HAHUM O METOJaX HAYyYHOT'O MO3HAHUS
SBJICHUW TIpUpPOJABl - HaAOMIOJEHHE, HW3MEpPEHHEe, MOJESIUPOBaHUE, HKCIECPUMEHT
(peanbHBI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, yMEHUSI IPUMEHSTh
ATU 3HAHMUS MPU SKCIEPUMEHTATILHOM HCCJIEIOBAHUM BEIIECTB M JJisi OOBSICHEHUS
XUMHYECKUX SIBIICHHM, UMEIOIIMX MECTO B MPHUPOAE, MPAKTUUYECKOM [EATEIBHOCTH
YeJI0BEeKa U B TOBCETHEBHOM KU3HH;

28



chOpPMHUPOBAHHOCTh YMEHHS BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUUA C
MOHSATUSIMU U TIPEACTABICHUAMH JIPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB Mg Oosee
OCO3HAaHHOT0 MOHUMAHMS MaTEPUAIILHOTO €MHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHHUS MPOBOJUTH PACUYETHI: C HMCIOJIB30BAHUEM MOHSITHI
«MaccoBasi 10J1s1 BELECTBA B PACTBOPE» U «MOJIIPHAs KOHIIEHTPALHsD); MACChl BEILIECTBA
Wi o0bEMa ra3a 1Mo U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM 00bEMY OHOTO U3
YYaCTBYIOIIMX B pEaKIMU BEIIECTB; TEIUIOBOTO d(ddexra peakiuu; 3HAUYCHUSA
BOJOPOJHOTO IIOKA3aTelsi PAacTBOPOB KHUCIOT M IIEJIOYEH C HM3BECTHOM CTENEHBIO
U CCOIMAIK; Macchl (00BbEMA, KOTMYECTBA BEIIECTBA) MTPOIYKTA PEAKI[UH, €CITU OJTHO U3
HUCXOJHBIX BEIIECTB JaHO B BHUJE pPacTBOpa C OINPEIEIEHHOW MAacCOBOW J10M€i
pPacTBOPEHHOTO BEIIECTBA WM JIaHO B M30BITKE (MMEET MPUMECH); JIOJIM BBIXOAA
MPOJYKTa PeaKuu; 00bEMHBIX OTHOIICHUI ra30B;

chOpMHUPOBAHHOCTh YMEHHUIA: CaMOCTOSITENIbHO IJIAHUPOBATH U MPOBOJIUTH
XUMUYECKUN HKCIEPUMEHT (MPOBEACHUE PEAKIIUA MOHHOIO OOMEHa, MOATBEPXKICHUE
KaueCTBEHHOI'O0 COCTaBa HEOPraHMYECKUX BEIIECTB, OMNPENEICHUE CPEIbl PAaCTBOPOB
BEILIECTB C MOMOIIBI0O HHIUKATOPOB, HU3YyUYCHHE BIUSHHUS pPa3U4YHbIX (PAKTOPOB Ha
CKOPOCTh XHMMMUECKON pEaKIMu, pPEIICHUE HSKCIEPUMEHTANbHBIX 3a/lad [0 TeMam
«Mertamnbsl» u «Hemertaiely) ¢ coOnrofeHueM MnpaBuil 0e30macHOro oOpamieHus: ¢
BEILECTBAMU U JTAOOPATOPHBIM 00OpyAOBaHUEM, (DOPMYIUPOBATH LIE€Nb HCCIEIOBAHUA,
npeocmasnsimes B PA3NUYHOM (opMe pe3ylbTaThl IKCIEPUMEHTA, aHAIU3UpPo8amsv W
OIIEHMBATh UX JTOCTOBEPHOCTb;

chOpMHPOBAHHOCTh YMEHHI: COOMIOJaTh MpaBWiIa TMOJH30BAHUS XUMHUYECKOU
MOCYyI0H M 1ab0paTOpPHBIM 000pyIOBaHUEM, OOpaIlCHUS C BEIIECTBAaMU B COOTBETCTBUH
C MHCTPYKIMSIMU 11O BBITIOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB, SKOJIOTUYECKU
11€JI€CO00Pa3HOr0 MOBEJEHUSI B OBITY U TPYAOBOW JCSITEIBHOCTH B IEISAX COXpPAaHEHUS
CBOETO 370pPOBbS, OKPYXKAIOIIEH MNPUPOJHOW Cpeabl U JOCTHUAKEHHUS €€ YCTOMYMBOIO
pPa3BUTHS, OCO3HABAMb OMACHOCTh TOKCHMYECKOTO JCHCTBUSA HA >KUBBIE OPraHU3MBbI
ONpENETEHHBIX HECOPTAHMYECKUX BEILIECTB, TOHUMAas cMbIca nokazarens [1/K;

c(hOpMHUPOBAHHOCTh YMEHHUIA: OCYILECTBIISITh 1[€JICHANPABICHHBIN MOUCK
XUMHUYECKON WH(OpMalMu B pa3IMYHbIX MCTOYHHUKAX (HaydyHas U y4eOHO -HayuyHas
JUTEpaTrypa, CpeiacTBa MaccoBoM uH(opmanuu, MHTEpHET W Apyrue), KpUTUYECKH
aHAM3UPOBATh XUMUYECKYI0 HH(pOpMAINIO, TepepadarbiBaTh €€ W HCIOJIh30BaTh B
COOTBETCTBHUH C MOCTABJICHHON y4eOHOM 3a/1aueH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

No KonunuectBo
HaumenoBanue pa3neson

/T
U TeM y4eOHOI0 IpeIMETa

qacoB

[IporpammHoe conepkanue

OCHOBHBIE BUJIBI ICATEIHHOCTH
00yJaronuxcst

Paznen 1. Teopernueckue 0CHOBbI OPraHM4YeCKOi XUMHUH

1.1 Mpenmer oprannyeckoit 8
XUMUMU.

Teopust cTpoeHus
OpTraHUYECKUX
coeqrHeHn A. M.
bytiiepoBa

[IpeameT 1 3HaAUECHHE OPTaHUYECKON
XUMUH, MPEJICTABIICHUE O MHOT000pa3uu
OpPraHUYECKUX COCTUHEHUN. DIECKTPOHHOE
CTpPOEHHUE aToMa YIJIepo/ia: OCHOBHOE H
BO30YXKJIEHHOE COCTOsIHUS. BajeHTHbIe
BO3MOYKHOCTH aTOMa yriepoja.
XUMHUYecKasi CBSI3b B OPTaHUICCKUX
COCIMHCHUSX. THUIBI THOPUIU3AIMHA aTOMa
yriepoaa. MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHOU CBsI3M (OOMEHHBIN U
JTOHOPHOAKIIETITOPHBIN). THIIBI
MepeKphIBAaHUSI AaTOMHBIX OpOUTANICH: a- U
n-cBsi3u. OIMHApHAs, IBOMHAS U TpOiHAas
cBs13b. CITOCOOBI pa3phiBa CBS3EH B
MOJIEKYJIaX OPTaHMYECKUX BEIIECTB.
[ToHsaTHE O CBOOOAHOM pajUKaJe,
HyKJIeoduie u daeKTpoduie.

Teopust CTpOCHUSI OPraHUYECKUX

PackpbIBaTh CMBICII U3y4aeMbIX
NOHATUMN (BBIIEISATH UX XapaKTEPHbIE
[IPU3HAKH) U IPUMEHSATH 3TU OHATUS
[IPU OMMCAHWUH COCTaBa U CTPOCHHUS
BELLECTB, 111 O0ObSICHEHUS OTJIETbHBIX
(akToB U ABJIEHUNA. PacKpbIBaTh CMBICI
MOJIO’KEHHUI TEOPUH CTPOEHUS
OpPraHUYEeCKuX BemecTB A. M.
byTaepoBa 1 MPUMEHSTh UX IS
00BSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT COCTAaBa U CTPOCHMUS.

M cnosb30BaTh XUMUYECKYHO
CHMBOJIMKY JUUI COCTABJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJIETHBIX) (hOPMYJT OPraHNYECKUX
BEILIECTB.

Onpenensitb BUABI XUMHUECKON
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coenquueHuii A.M. byTtiepoBa u ee
COBPEMEHHOE Pa3BUTHUE - CTPYKTypHAas
TEOpHUsI OPTAHUYECKUX COCIUHECHUMU.
3HauYEeHHE TEOPUH CTPOECHUS
OPTraHUYECKUX COCAUHECHUMU.
MonekysipHbIE U CTPYKTYPHBIE
dbopmyibl. CTpykTypHBIE (hOPMYIIBI
Pa3IMYHBIX BUJIOB: pa3BEpHyTas,
COKpAILICHHAsI, CKEJIETHAS.

N3omepus. Buasl uzomepuu:
CTPYKTYpHAasi, IPOCTPAHCTBECHHASI.
OnexTpoHHbIe 3 (PEKTH B MOJIEKYIaX
OPraHUYECKUX COCAUHECHUMU.
NHyKTUBHBIN U ME30MEPHBINA (D PEKTHI.
[IpencraBienue o kiaccupuKauu
oprannyeckux BeuiecTs. [lonsTue o
byHKUHOHAIBHOM rpymie. ['oMonorus.
['omonoruueckue psapl. HoMenkiarypa
OPraHUYECKUX COCAUHECHUN
(cucteMarnueckasi U TpUBHAIbHBIE
Ha3BaHUS).

Oco0eHHOCTH U KITacCH(pUKAIUS
OpraHuyecKux peakuuii. OKUCIUTENbHO-
BOCCTAHOBUTEJIBLHBIC PEAKLINU B
OPraHUYECKON XUMHUH.
JKCNepUMEHTAIbHbIE METOAbI
HU3Yy4YeHUs BelleCTB U UX
npeBpalleHu:

CBsI3U (OAMHAPHBIC, KpaTHBIC) B
OpraHUYECKUX COCTUHEHUSX.
XapakTepu3oBaTh PoOJb U 3HAUCHUE
OpraHUYECKON XUMHUHU B PEIICHUN
PO0JIEM PKOJIOTHUECKOM, TTUTIEBOI
0€30MacHOCTH, B Pa3BUTHH
MEUITUHBI, CO3JTaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
palMOHAIBHOTO
PUPOOTIOIH30BaHUS; TIOJTBEPKIATh
e€ CBsI3b C IPyTUMU HayKaMH.
Hcnonps3oBaTh MOAEIN OPraHUYECKUX
BEIIECTB ISl WILTIOCTPAIUU X
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO
cTtpoeHusi. HaGmonath 1 onuchiBaTh
JIEMOHCTPAIIMOHHBIC OTTBITHI;
IIPOBOJIUTH U OTHCHIBATH
71a00paTOPHBIE OTBITHI
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* JlemoHCTpauuu:

- O3HAKOMJIEHHE ¢ 0Opa3laMu
OpPTaHUYECKUX BEIIECTB U MaTepHaIaMH Ha
X OCHOBE;

- OMBITHI IO PEBPAIICHUIO OPTaHUIECKUX
BEILIECTB [IPY HArPEBaHUU (TUIABJICHUE,

oOyTJIMBaHKUE U TOPEHUE).
* JlabopaTopHbBI€ OIBITHI:

- MOACIIMPOBAHUEC MOJICKYII OPraHNYCCKHUX
BCIICCTB

Hrtoro no pasueny

Paznen 2. YriieBoaopoasbl

2.1

[IpenenpHbIE
YIIIEBOJIOPOABI - aJIKAHBI,
[UKJIOATKAHBI

AJkaHbl. ' OMOJIOTMYECKUH PsiJl aJIKAHOB,
oOmast popmysia, HOMEHKIATypa U
N30MEpPHS. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ
aJIKaHOB, "-TUOPUIU3AIUs AaTOMHBIX
opOuTanei yriepoja, a-CBs3b.
Kongpopmepol. Dusznueckre CBOMCTBA
AJIKaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHU s, U30MEPU3ALINH,
NEeruapUPOBaHUs, TUKIN3ALNY, TUPOJIU3a,
KpekuHra, ropenus. Haxoxaenue B
npupoze. CriocoObl MOTy4YeHUs U
MPUMEHEHHUE aJTKAHOB.

Biianets n3y4aeMbIMU XUMHYECKUMHU
MOHSATUSIMHU.

BhISIBIST XapaKTepHbIC MPU3HAKU
MOHSATUM, YCTAHABINBATH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIIHME MOHITHUS MIPU
OTNMCAaHUU COCTaBa, CTPOCHUS U
[MPEBPAILICHAN OPTraHUYECKUX
COEIMHECHUMU.

M cnonb30BaTh XUMUYECKYIO
CUMBOJIUKY I COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJICTHOM) (popMyJT YyIIIeBOJ0POIOB.
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[{uknoankanel. O0mas hopmyia,

HOMEHKJIaTypa U U30MEPHSL.
OCOOCHHOCTH CTPOCHUS U XUMHUCCKUX
CBOMCTB MaJIbIX (LIMKJIOIPOIIaH,
[MUKJI00yTaH) U OOBIYHBIX (IIUKJIOIICHTAH,

[IUKJIOTEKCaH) IUKI0anKaHOB. CIIocOOBI
MOJTYYCHHS M IPHUMEHCHHE ITUKJI0OAIKAHOB

Y cTaHaBIUBaTh MMPpUHAOJIC)KHOCTD

BEILIECTB K OMPEJCICHHOMY KJIacCy
YTJIEBOJIOPOOB MO COCTABY U
CTPOCHHIO, Ha3bIBaTh UX

M0 CHCTEMAaTHYEeCKOW HOMEHKIIATYPE;

IIPUBOAUTL TPUBUAJIBHBIC HA3BAHU A
OTACIBbHBIX HpCI[CTaBHTCHeﬁ

2.2

HenpenenbHble
YTJIEBOJIOPOIBL:
AJIKEHBI, aJTKaIUCHBI,
QJIKUHBI

14

AnkeHbl. ['oMOJTIOrnYecKuil psi aTKeHOB,
obmmias ¢popmysia, HOMEHKIATypa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOCHHE MOJICKYJI aJIKCHOB,
A-ruOpuausamus aTOMHBIX opOuTaen

yriiepona, a- v n-cBsizu. CTpykTypHas u

reoOMeTpUYECKas (Yuc-mparnc-) A30MEPHSL.
dusnyeckre CBOMCTBA AJIKEHOB.

XUMHUYECKHE CBOMCTBA: PEAKIINU
MMPUCOCINHEHHNS, 3aMEILICHUS
B a-1I0JIO’KEHUE TIPU IBOMHON CBS3H,

[MOJIMMCPHU3AlM 1 OKHUCJICHUS].
HpedcmaeﬂeHue O MEeXAHU3IMe peaxkyuu

1eKMpPOPUILHOCO NPUCOEOUHEHUS.
[IpaBuno MapkoBHHKOBa. KauecTBEeHHBIE

pPEaKIMU HA JIBOMHYIO CBS3b.
Cnioco0ObI MOJTy4eHUs U IPUMEHEHUE
AJIKCHOB.

Ankaguensl. Knaccudukarus

aJIKaJIMCHOB (CONPSKEHHbIE,

YTJICBOJIOPOJIOB.
OnpenensaTh BUIAbI XUMAYECKOM
CBSI3U B MOJIEKYJIaX yIJIEBOIOPOJIOB

(KOBEU'IGHTHa}I HCITIOJIApHAA U
[1OJIAApHAsA, a- U H-CBHSB).

HOI[TBGp)KI[aTL Ha KOHKPCTHBIX

pUMepax XapaKkTep 3aBUCUMOCTH
PEaKIIMOHHON CITIOCOOHOCTH

YTJIEBOJOPOAOB OT KPAaTHOCTH U TUNA
KOBAJICHTHOM CBS3U (a- U - CBA3M),
B3aMMHOTO BJIUSIHUSI aTOMOB U TPYIIII

aATOMOB B MOJICKYJIaX; a TAKKE
0T 0COOCHHOCTEN peanu3aiuu

Pa3IUYHBIX MEXAHU3MOB IIPOTEKAHUSA
pEaKInu.

XapaKTepru30BaTh COCTAB, CTPOCHUE,
MpuMeHeHue, GU3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHCHUIIINE

CIIOCOOBI MOTYYEHUS YTIEBOAOPOJIOB,

IMPUHAMJICKAINNX K PA3JIMIHBIM
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M30JIMPOBAHHBIC, KYMYIUPOBAHHbLE).
OcoOEHHOCTH IIEKTPOHHOTO CTPOCHUS U

XUMUYECKUX CBOMCTB COMPSIKEHHBIX
NMEeHoB, 1,2- u 1,4-nipucoeMHEHNE.
[TouMepu3alus COnpsHKEHHBIX JUCHOB.
CniocoObl OJIyYeHUS U IPUMEHEHHUE
AJIKaINCHOB.

ANKHHBL. ["'OMOJIOTHYeCKUi psiji aJIKUHOB,

oOmast hopmyia, HOMEHKJIATypa U
U30MepHUsl. DJIEKTPOHHOE U

[MPOCTPAHCTBCHHOC CTPOCHHUC MOJICKYJI
AJIKMHOB, 3p-FPI6pI/I,Z[I/ISaIII/ISI QJICKTPOHHBIX

opOwuTaneii atoma yriepoaa. Gusndeckue
CBOMCTBA aJIKUHOB.

XUMHUYECKHE CBOMCTBA: PEAKIIUU
MPUCOCIUHEHHUS, TUMEPU3ALINU U
TpUMEpPU3AIMU, OKUCIEHHS. KUCI0THBIE
CBOVMCTBA AJIKUHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE peakuu
Ha TPOMHYIO CBSI3b.

CniocoObl OJIy4eHUs U IPUMEHEHUE

AJIKHUHOB

KJIaCCaM.
BbIsABISITH I'CHCTUYCCKYIO CBA3b

MCIKAY YITICBOOAOPOAAMHU PA3JINYHBIX
KJIACCOB U ITIOATBCPIKIAATH €€ Haju4ue
YPaBHCHUAMHU COOTBCTCTBYIOIIIUX
XUMHUYCCKHUX peaKHHﬁ

C UCIIOJIb30BaHUEM CTPYKTYPHBIX
(hOopMYyJI BEIIECTB.

XapakTepu30BaTh HICTOYHUKU
YTIEBOJOPOJHOTO ChIPhs (HE(TH,

PUPOJIHBIN ra3, yrojb), CIOCOObI UX
nepepaboTKU U MPAaKTUYECKOE
NPUMEHEHUE TIOYyYaeMBbIX IIPU FTOM
POAYKTOB.

Vcnionib30BaTh OOLIEHAYYHbIE
METO/IbI TO3HAHUS

MIPU CAMOCTOSITEIIBHOM
TUTAHUPOBAHWUH, TIPOBEJICHUH U
OMHMCAaHUU XUMUYECKOTO
QKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).

CnenoBath mpaBuiiaM 0€30TMacHOMN

2.3

ApoMaTnyecKue
YTJIEBOAOPO/bI (apEHBI)

ApOMaTUUYECKUE YIIIEBOIOPOBI.
["'omosorudyeckuii psig apeHoB, o01as
dbopmya, HOMEHKJIATypa U U30MEPHSI.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE

CTPOCHHUE MOJICKYJIBI OCH30JIa.

paboThI B 1a00OpaTOpUU

[PU UCIIOJIb30BAHUU XUMUYECKOM
nocyAbl 1 000pYI0BaHUS, a TAKKe
npaBuiiaM OOpallleHus C BelleCTBaMU

B COOTBCTCTBHH C MHCTPYKIIMAMM
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[ Ipasuno apomamuurnocmu, npumepsl
apomamudeckux coeounerui. undeckue
CBOMCTBA APEHOB. XUMHUYECKUE CBOMCTBA
OeH30J1a U €r0 TOMOJIOTOB: PEaKIuu
3aMeIICHHS B OCH30IbHOM KOJIBIIE 1
VTJIEBOJIOPOIHOM pajiiKaiie, peakiuu
[PUCOETUHEHUS], OKUCIICHUE TOMOJIOTOB
OeH3o0I1a.

Peaxyuu anekmpohuibrho2o 3ameuyeHus.
[IpencraBieHne 00 OPUESHTUPYIOIIEM
NTEMCTBUM 3aMECTUTEIICH B OCH30ILHOM
KOJIbIIE HA IPUMEPE AJIKUJIbHBIX PaJuKaoB,
KapOOKCUIIHLHOM, THAPOKCUITbHBIN, aMHUHO-
YW HUTPOTPYIII, aTOMOB TaJIOTCHOB.
OCcoOCHHOCTH XMMHUYECKUX CBOMCTB
ctupodia. [Tonmumepusaiusa cTupoJia.
CniocoObl MOJIy4eHUs U IPUMEHEHUE
ApOMaTUYECKHUX YTIJIEBOJIOPOJIOB

BBITNIOJIHEHUSI TAOOPATOPHBIX ONBITOB U
PAKTUYECKUX pa0OT MO MOIYYEHHUIO U
M3YYEHUIO OPTaHUYECKHUX BEIIECTB.
[IpencraBisTh pe3ynbTaThl
PKCIIEPUMEHTa B (hOpMe 3amucu
YpaBHEHUI COOTBETCTBYIOLIUX
peaklMii 1 eaaTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOINUTH BHIYMCIICHHUS JIJIS
OTIPENEIICHUS MOJIEKYJISIPHOU
(opMyJIbl OPraHuYEeCKOro BEIECTBA
110 YPaBHEHUIO XUMHUYECKON peaKknun
Y TI0 MACCOBBIM JIOJISIM aTOMOB
DIIEMEHTOB, BXOJSIIMX B €r0 COCTaB,
o mMacce (00beMy) IPOYKTOB
CropaHusl.

CamMOCTOSTENBHO IUIAHUPOBATH U
OCYLIECTBIISITH CBOIO

2.4

[ IprponHbIE HCTOYHUKHU
YIJIEBOJOPOIOB U UX
nepepadoTKa

[Ipupoausiii ras. [lomyTHbie HeTsIHBIE
ra3el. HedTh u €€ mpoucxoxaeHue.
KaMeHHBIN yroJib U IPOAYKTHI €T0
nepepadoTKy.

Crioco6bl iepepaboTKy He(TH: IEPEroHKa,
KPEKUHT (TEpPMUYECKHM, KATATUTUYECKUI),
pudopMuHr, nupoau3. [IpoayKTel

nepepaboTKu HedTH,

[103HABATEIIbHYIO AEATEIbHOCTD;
[IPUHUMATh AKTUBHOE Y4acTHE B
pyNIOBOI y4eOHOU AesTEIbHOCTH
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VX IPUMEHEHHE B MPOMBIIIJICHHOCTH U B
OBITY.

['eHeTHYeCKas CBSA3b MEXKAY Pa3InIHBIMU
KJIaCCaMU YTJIEBOJIOPOIOB

2.5

[" anoreHnpon3BOAHBIE
YTIIEBOJAOPOJIOB

DJIEKTPOHHOE CTPOEHUE
raj0reHONPOU3BOAHBIX YIJIEBOIOPOAOB.
Peaknuu 3aMenieHns rajioreHa Ha
TUIPOKCHUI, HUTPOTPYIIILY, IHAHOTPYIIY,
AMHUHOTPYIIITY.

JlelicTBHE HA TaJOTCHIPOU3BOIHBIE
BOJIHOTO ¥ CIIMPTOBOTO PacTBOPA LIEJIOYH.
B3anMoaelicTBHE AUTAIONCHAIKAHOB C
MarHuem 1 HuHKoM. [ToHsiTre o
METAJUIOOPTaHUYECKUX COCTMHEHUSIX.
lcnionb30BaHKe TaJIONEHIPOU3BOIHBIX B
OBITY, TEXHUKE U B CHHTE3E.
JKCNepUMeHTAIbHbIE METOAbI H3YYEeHUSA
BelEeCTB U UX MPEBPALCHUH:

* JleMoOHCTpaIuu:

- JeMOHCTpaIus (U3NIECKUX CBOWMCTB
YTJIEBOJIOPOJIOB (PACTBOPUMOCTD);

- KA4YECTBEHHBIEC PEAKLINU YTIIEBOAOPOJIOB
Pa3IMYHBIX KJIACCOB (0OECIBEUNBAHHE
OpOMHOI WJIM UOAHOW BOJIBI, PACTBOPA
[epMaHraHara Kajaus, B3auMOJICHCTBUE

AlCTHJICHA C aMMHAYHBIM PAaCTBOPOM
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oKcujia cepedpa);

- 00pa3ibl IIacTMacc, KayqyKoB U
PE3UHBI;

- kosutekuu «HedTe» u «Yromnby;

- BuneodparmeHT «Bynkanuzamms
PE3UHBD.

* JlabopaTopHbBI€ OIBITHI:

- O3HaKOMJIEHHE ¢ 00pa3laMu IJIacTMace,
Kay4yKOB M PE3UHBL;

- MOJEIUPOBAHUE MOJIEKYI
YTJI€BOJAOPOIOB U raJOr€HOMPOU3BOJHBIX;
- MOJy4YEHHE METaHa U U3YUYECHHE €ro
CBOICTB;

- TOJy4YEHHUE aleTUIIEHA U U3YUYECHHE €TO
CBOMCTB.

* [IpakTueckue pabOThI:

Ne 1. ITosryyenue sTuIEHA U U3yYEHHUE €TO
CBOMCTB.

» PacuéTHble 3a1a4n:

- OIpeJesneHne MOJEKYISIPHON (HOPMYJIbI
OpraHU4eCcKOro BEUIECTBA

[10 MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;
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- HAX0XKJICHUE MOJICKYJIIPHON (hOPMYIIBI
OpPraHUYECKOTO COSAMHEHUS 10 Macce
(00BeMy) MPOYKTOB CTOPAHHMS; paCUETHI IO
YPaBHEHUIO XUMHYECKON peaKInu

Htoro no pazneny

35

Pasnea 3. Kuciaopoacoaep:xanye OpraHudecKue coeIMHeHus!

3.1

Crouptel. @eHon

11

[IpenenpHble OTHOATOMHBIE CITUPTHI.
CtpoeHue MoJeKys (Ha mpuMepe MeTaHoa
1 3TaHona). I omosiorndyeckuit psia, oo1as
dbopmyina, u3omepusi, HOMEHKJIaTypa 1
kinaccudukanusa cniuptoB. Gusnyeckue
CBOMCTBA CIUPTOB. BogopoaHas cBs3b.
XUMHUYECKHE CBOMCTBA: PEAKIINU
3aMEIleHUs], IETHIpaTaIlii, OKUCIICHHUS,
B3aMMO/ICHCTBUE C OPTaHUYECKUMH U
HEOPTaHUYECKUMHU KUCIIOTaMHU.
KauecTBeHHas peakiusi Ha OJTHOATOMHBIE
criupThl. DU3NOTOTUYECKOE AEHCTBUE
HTaHOJIa U METaHOJIa Ha OPTraHU3M
yesioBeka. CriocoObl MOTy4YeHUs U
MIPUMEHEHUE OJTHOATOMHBIX CITUPTOB.
[IpocThie 2pupbl, HOMEHKIIATYpa U
n3oMepusi. OcoOCHHOCTH (HU3UYECKUX U
XUMHYECKUX CBOWCTB.

PackpbIBaTh CMBICIT U3Yy4aeMbIX
MOHATUM (BBIICTATh UX XapaKTEPHbIC
[MPU3HAKK) U IPUMEHSITh 3TU MOHSITHUS
[PU OMMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(dakToB U aBieHuit. Mcnoas3oBath
XUMHAYECKYHO CUMBOJIMKY JJISI
COCTABJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIi€HHon) hopmMy

KU CJIOPOJICOJIEPKAIMNX OPraHUYECKUX
BEILIECTB. Y CTAHABIIMBATH
[PUHAIJICKHOCTh

KU CIIOPOI0COICPKAIINX OPraHUYECKUX
BEIIECTB K OINPEICTICHHOMY KJIacCy IO
COCTaBY U CTPOCHUIO, Ha3bIBATh UX IO
CUCTEMATUYECKOM HOMEHKIIAaTYypE;
[IPUBOJIUTH TPUBHAJIbHBIC HA3BAHUS
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MHOroaToMHBIE CIIMPTBI. OTUJIICHITIMKOJIb
W TTINOCPHH. DOU3NYECKUE U XUMHUUYECKHUE

CBOMCTBA: pEaklMK 3aMeIIeHUS,
B3aMMOJICUCTBHE C OPraHUYECKUMHU U
HEOPraHUYECKUMHU KHCIIOTaMH,
KaueCTBEHHAs peaKIIUs

Ha MHOTOQTOMHBIE CIIUPTBHL.
DU3HO0JIOTMYECKOE JEHCTBUE

Ha opraHu3M yesnoBeka. CriocoObl
MOJYYEHHUS] U IPUMEHEHHE

MHOI'OATOMHBIX CIIMPTOB.
deHo. CTpOCHHG MOJICKYJIbI, B3AMUMHOC

BIUSTHUC THAPOKCOTPYIIIIBI U
OeH30JIbHOTO sSapa. Pu3ndyecKue
cBoricTBa heHosa. OcoOEHHOCTH
XHMHYECKUX CBOMCTB (heHoa.
KauecTBeHHBIC peakiuy Ha (PeHOIL.
ToxcuuHocTh peHosa. CriocoOsn
MOJTy4eHUsI U MpUMeHeHue PpeHoa.
denondopmanbaeruHas cMoJIa

OTJCIBHBIX MIPEJICTaBUTEIICH
KHCJIOPOJICOJICPKAITUX COCTMHEHUH.

XapakTepu30BaTh COCTaB, CTPOCHHUE,
puUMeHEeHHUE, GU3UICCKHUE U
XMMHUYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYUYCHHUS TIPeICTaBUTEeNeH
pa3JIMYHBIX KJIACCOB

KU CJIOPOJICOIEpKAIMUX COCTUHECHNU;
BBISIBJISITh TCHETUYECKYIO CBSI3b
MEKy HUIMHU U TTIOATBEPKIATH €€

HAJINYUE YPABHCHUSIMU
COOTBETCTBYIOIIUX XUMUYECKUX

PEAKIUI C UCTI0JIb30BAHUEM
CTPYKTYPHBIX (DOPMYII BEIIECTB.
[TonTBepKaaTh HA KOHKPETHBIX
pUMepax XapaKTep 3aBUCUMOCTH
PEaKIMOHHOM CITOCOOHOCTH
KHCJIOPOJICOIEPAKAITIX
OpraHMYECKUX BEIECCTB

0T (PYHKIIMOHAIBHBIX TPYIIII

3.2

KapOoHunbHbIC

COEIMHEHHUS:
AJIbIETUIBI U KETOHBL.

KapOoHOBBIEC KHCIIOTHI.

CnoxHbie 3GUpHI.
DKupsi

21

KapOoHMIIBHBIC COSTUHCHHMS: aIbICTHIbI

1 KETOHBI. DJICKTPOHHOE CTPOCHUE
KapOOHUJILHOMN TPYIIIHI.

[ oMoIoru4ecKue psiibl aIbICTUIIOB U
KETOHOB, 00111as1 opMyJIa, H30MEPHS

1 HOMEHKJIaTypa. dusndeckre cBoHCTBA
QJTBJICTUIOB M KETOHOB.

B COCTAaBC UX MOJICKYJI, BBAUMHOI'O

BJIMSIHUSL aTOMOB M I'PYIIIT aTOMOB
B MOJICKYJIaX; a TAKXKE
0T 0COOCHHOCTH peasin3aIiuu

PA3JIMYHBIX MEXAHU3MOB MTPOTEKAHUS
pEaKIuu.

OnuceIBaTh COCTaB, XUMHYCCKOC
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XUMUYECKUE CBOWCTBA aJIbJICTHIOB
KETOHOB (PEaKIINH MPUCOCTUHECHHS).
IIpeocmasnenue o mexanuzme peakyui
HYK1e0UNbHO20 NPUCOEOUHEHUS.
OxkwcIlieHne ambJAeTHI0B, KaueCTBCHHBIE
peakmu anpaeruaoB. Crocoos!
MOJTYYCHUS U IPUMCHEHHE alTbJICTHI0B U
KETOHOB.

OaHOOCHOBHBIE Mpe/eIbHbIE KAPOOHOBBIE
KUCIOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30oMepus
U HOMeHKJIaTypa. dusndeckre cBONCTBA,
BOJIOPOJIHBIE CBSI3U. XUMHUYECKUE
CBOMCTBA: KHCJIOTHBIC CBOMCTBA, PEAKITHS
ATEpUPUKAINH, PEAKIIUA C yIaCTHEM
YTJIIEBOJOPOIHOTO paguKaa.

[ToHsTHE O MPON3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CJIOKHBIE dPUPBI, aHeuopuobl,
2ANI02EHAH2UOPUODL, AMUOBL, HUMPUITIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCIIOTHI.

MHuoroo6pasue kKapOOHOBBIX KUCIIOT.
Oco0EeHHOCTH CBOWCTB HEMPEACIbHBIX U
apOMaTUYECKNX KapOOHOBBIX KUCIIOT,
TUKapOOHOBBIX KHUCIIOT,
TUAPOKCUKAPOOHOBBIX KHJIOT.

CTPOCHHUE U TPUMEHEHUE )KUPOB U
YIIEBOAOB, XapaKTepU30BaTh UX
3HAUYCHUE IS )KU3HEACATEIbHOCTU
OpraHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3JIEHCTBHS
Ha )KUBBIC OPTAaHU3MBI OIIPEACIICHHBIX
KHACTIOPOJICOIEPKAIIIX OPTaHHIECKUX
BEIIECTB U MOSICHATH Ha TIPUMEPAx
CHOCOOBI YMEHBIIEHUS U
PEIOTBPALICHHS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa.
Hcnonb3oBath 00111€HAYYHBIE METOIbI
MO3HAHUS [IPU CAMOCTOATEIEHOM
IUTAHUPOBAHUU, TIPOBEACHUH U
OTHCAaHUHN XUMHUYECKOTO
IKCIIEPUMEHTA (J1A00paTOPHBIE OTBITHI
U npakTuyeckue padotsl). CreqoBaTh
npaBuiam 0e30macHor paboThI B
Ja00paToOpuu MPU UCIIOIH30BAHUU
XUMHUYECKOU MOCY bl U
000pyI0BaHUs, a TAKKe IIpaBUIaM
oOpallleHus C BElIeCTBAaMU B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJIHEHUS JTAOOPATOPHBIX OMBITOB
U PAKTHYECKUX padOT MO MOITYICHHUIO
U U3y4EHUIO
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HPGI[CTELBI/ITCJ'II/I BBICIIINX Kap60HOBBIX
KHUCJIOT: CTCAPHUHOBAsA, ITAJIbMUTHUHOBA,

OJICUHOBAS, IUHOLEBASL, TUHONCHOBAS
KUCIOTHl. CIIOCOOBI MOJTy4YeHUS U
MpUMEHEHNE KapOOHOBBIX KUCIIOT.
Cnoxnbie 3¢uphl. I' OMOJIOTHYECKUM PsI,
oOmmast ¢popmyJia, U30MEpHSI U

HOMEHKJIaTypa.
JKupsi: ctpoenue, puznueckue u

XUMHYECKHE CBOMCTBA JKUPOB: TUIPOJIU3
B KMCJIOM W IICJIOYHOM Cpeax.
OcoOeHHOCTH CBOMCTB KHPOB,

COZIEPIKAILUX OCTATKHU HEIPEAEIIbHBIX
PKAPHBIX KUCIIOT. KUpPBI B IPUPOJE.

Mpl1a KaK COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MoroIlee aeicTBue. [lousmue

O CUHmMemMu4YecCKux Morouux cpeécmeax
(CMC)

OpTraHUYECKUX BEILECTB.
[IpeacTaBisTh pe3yabTaThl

HKCIIEpUMEHTa B (popme 3amnucu
YpaBHEHUHN COOTBETCTBYIOIIUX
peaKkiMii U JienaTh BBIBOJIBI HA UX
OCHOBE.

HpOBOI[I/ITB BBIYMCJICHHUA

TUTSL OTIPEICTICHUS] MOJICKYJISIPHOM
(hOopMyJIbl OPTaHUYECKOTO BEIIeCTBA

10 YPAaBHCHUIO XUMHYECKOM pCaKnmn
1 I10 MaCCOBBIM J0JISIM aTOMOB
DJICMCHTOB, BXOJAIIIUX B €TI0 COCTAaB,

a TAK)KE Ha OIPEEIICHUE J0JIN
BBIX0/1a TPOYKTA PEAKIIUU

OT TEOPETHYECKH BO3MOXKHOTO.
CamMOCTOSTENBHO MIAHUPOBATH U

OCYIICCTBJIATEL CBOIO
[IO3HABATCIIbHYIO ACATCIbHOCTD,

3.3

YTI1eBOABI

OO01mast xapaKTepUCTHKA yTIEBOIOB.
Kiaccuduxanust yrieBogoB (MOHO-, TU- U
MoJIMcaxapuibl).

MoHocaxapubl: TIII0K03a, (PyKTO3a,
pub03a, rajgakTo3a, Je30KCuprodo3a.
du3nyecKre CBOMCTBA U HAXOXKJICHUE B
npupoje. Dotocunres. Onmuyeckast
uzomepus. Konvuamo-yennas maymomepusi

Ha npumepe MOoJIeK) bl

[IPUHUMATh AKTUBHOE y4aCTHE
B IPYIIIOBOI Y4eOHOM! NeATEeIbHOCTH
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2/110K03bl, npoexyuu Xeyopca, a- u 6-
aHOMepPbL 27II0OKO3bI.

XUMHUUYECKHE CBOWCTBA TIIFOKO3BI: C
Y4aCTUEM CIIUPTOBBIX U aTbIAETUIHON
IPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpO’KEHUE TITIOKO3HI.

[[prMeHEHUE TIIIOKO3bI, €€ 3HAYEHUE B
PKA3HEJEATEIIbHOCTH OpraHu3Ma.
JIucaxapuasl: caxaposa, MaiabT03a U
nakTo3a. BoccranaBiauBaronme u
HEBOCCTAHABIIMBAIOIIME TUCAXAPUBL.

[ unponus caxapo3sbl. Haxoxnenue B
npupojie u npuMmeHeHue. [lonucaxapuapr:
KpaxMaJl, TJIMKOTE€H U IEJUTI0JI03a.
CtpoeHre MaKpoMOJIEKYJI Kpaxmania,
[JIMKOT€HA U 1EJUTI0103bl. du3nuecKue
CBOMCTBA Kpaxmaja U IEeJUTIOJI03bI.
XUMHUUECKHE CBOMCTBA KpaxMmalia
(Trumponu3, KaueCTBEHHAs PEaKIUs C
110/10M). XMMHUYECKHUE CBOMCTBA
LEJUTIOTI03bI (TUIPOJIN3, PeaKIHs
noyrydeHue 3pupoB 1eutron03sl). [lorstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aleTaTHBIN MIEK). IKCIEePUMEHTAIbHbIE
MeTO/Abl U3yUEeHHUS BeleCTB H UX
NpeBpanieHu:
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 JleMOHCTpanuu:
- CBOWMCTBA CIIUPTOB: PACTBOPUMOCTH B
BOJIE, B3aUMOJEICTBHE 3TAHOJIA
C HATPUEM, OKHUCIIEHUE 3THUIOBOTO CIIUPTA
JTUXPOMATOM Kajus (BO3MOKHO
UCIIOJIb30BAaHUE BUEOMATEPUATIOB);
- KauyeCTBEHHBIE PEAKIINH aJIbJICTHUJIOB: C
aMMHa4YHBIM PACTBOPOM OKCHJIa cepedpa u
ruapokcuom meau(11);
- XUMHYECKHE CBOKMCTBA pacTBOpa

YKCYCHOU KHCJOTBI.
* JJabopaTopHbI€ OIBITHI:

- peaxuus TIULEepUHA C TUIPOKCUIOM
meau(1l);
- OKHCJIEHHE ITHUJIOBOIO CIIUPTA B
aJIbJICTU]T PACKAJICHHON MEJTHOU
MIPOBOJIOKOM;
- B3aUMOJEHCTBHE PaCTBOPA IITFOKO3bI C
ruapokcusiom meau(Il);

- B3aUMOJIEHCTBHE KpaxMaja ¢ HOJI0M.

* [IpakTueckue pabOThI:
No 2. Pemienue s3kciepuMeHTaIbHbBIX 3a]1a4
1o TeMe «CrmupThl U HEHOIIBIY,;
No 3. Pemienue skciepuMeHTaIbHbBIX 3a/1a4
o Teme «KapOoOHOBBIE KUCIIOTHI.

Crnoxxnble d3upb».
e PacuyéTHbIC 3a1aUU:

43



- OIpeneseHHe MOJIEKYISIPHON (OPMYIIBI
OpPraHUYECKOTO BEIIECTBA
10 MAaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/JISIINX B €r0 COCTaB; M0 Macce
(o0BeMy) IPOJIYKTOB CTOpaHUS; 1O
KOJIMYECTBY BellecTBa (Macce, 00beMy)
MIPOJTYKTOB PEAKIIUU U/WUITU UCXOTHBIX
BELIECTB;

- peleHue pacu€THbIX 3a/1a4
Ha OIpe/ieJICHHEe TOJIU BBIX0/1a IPOAYKTa
PEAKINK OT TEOPETUICCKH BO3ZMOKHOTO

Htoro no pazneny

41

Pa3nea 4. Azorcoaepxaime o

SIraHN4YCCKHE COCAMHCHUA

4.1

AMWHBIL.

AMHUHOKHCIIOTHI. beku

12

AMUHBI - OpraHUYECKHEe MPOU3BOIHBIC
ammuaka. Kimaccuduxanusi aMuHOB:
anupaTUIecKue U apoMaTUYECKUE;
MIEpBUYHbBIC, BTOPUYHBIE U TPETUUHBIC.
CrtpoeHnue MoJekyd, obmas popmyra,
M30MepHsi, HOMEHKJIaTypa U (pu3nyecKue
cBoiicTBa. XNMHYECKOE CBOMCTBA
annupaTHICCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKWJIMPOBAHUE, PEAKIIUHU C
a30THUCTOM KHUCJIOTOM.

Coim aKuIaMMOHUSL.

MpEeJCTaBUTENIb ~ AMUHOB

apomatudeckoro psjaa. CTpoeHue aHUWJIMHA.

AHWINH -

B3auMHoe BAMsTHUE TPy

PackpbIBaTh CMBICI U3yYaE€MbIX
MOHATUM (BBIICTATH UX XapaKTEPHbIC
[MPU3HAKK) U IPUMEHSITh 3TU MOHSITHUS
[pU OMMCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS OTACJIBHBIX
(daxToB u sBieHUN. Mcnonas30BaTh
XUMHAYECKYI0 CUMBOJIMKY JJISI
COCTABJICHHS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI¢HHOM ) hopMyT
a30TCOAEPKAIINX OPTraHUYECKUX
BEILECTB.

OnpenensiTe NPUHATIEHKHOCTD

A30TOCOACPKAIINX BCIICCTB
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aTOMOB B MOJICKYJI€ aHWJIMHA.
Oc00eHHOCTH XMMHYECKUX CBOMCTB
aHwiMHa. KauecTBeHHbBIC peaKkIIUM Ha
aHWJIMH.

CnocoObl OJIy4eHHE U IPUMEHEHNE
anupaTUUYeCKUX aMUHOB U aHWJINHA U3
HUTPOOEH30171a.

AmuHOKUCIOTEI. HOMeHKkIatypa u
n3oMepust. OTaenbHbIe TPEACTABUTETN
a-aMHUHOKHCJIOT: TJIMIIMH, aJJaHuH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeun. Onmuyeckas
uzomepusi AMUHOKUCIOM

O- u b-amunoxucnomur.

du3nYecKrue CBOMCTBA aMUHOKMCIIOT.
XHUMHUYECKHUE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTUHECHUH,
peakius MOoJUKOHIeH Callu1, 00pa3oBaHKe
TICTITUIHOM CBSI3U. broiornueckoe
3HaUYCHHE aMUHOKHUCIOT. CHHTE3
TICTITHJIOB.

benku kak npupoHbIE MOJUMEPHI.
IlepBuuHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa 0e1K0oB. XMMHUYECKUE CBOMCTBA
OCJIKOB: TUZIPOJIU3, ICHATYpaIls,
KaueCTBEHHBIC PEaKIIMU Ha OCJIKHU.

K OIPENEIEHHOMY KJIAcCy IO COCTaBYy
U CTPOCHUIO, Ha3bIBATh UX I10
CHUCTEMAaTUYECKO HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIBHBIE HA3BaAHUS
OT/EJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMEHEHUE, PUZNYECKHE U
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CHOCOOBI MOJTYYEHUS TUITHYHBIX
IIPEACTABUTENIEN A30TCOAECPKAIINX
COCAUHEHUN.

OnuceIBath cocTas, CTPYKTYpY,
OCHOBHBIE CBOICTBA O€JIKOB;
NOSICHATH HA IPUMEPax 3HaYEHUE
OeNKOB /JIs1 OpraHU3Ma yesoBeKa.
[IpoBOANTH BEIYMCIICHHUS IS
ONPENEIICHUS] MOJIEKYJISIPHOU
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB, a
TaK)Ke [0 YPABHEHUSIM XUMHUYECKUX
pEaKIuu.

Hcnonb30BaTh 00IIEHAYYHBIE METO/IbI
NO3HAHUSA [IPU CAMOCTOATEIBHOM
IUIAHUPOBAHUH, TPOBEACHUU U
OMHUCAaHUN XUMUYECKOTO

45



THonamue 06 azomcoodeporcauux
2emepoYUKTULECKUX COCOUHEHUSIX.
Tupumuounossvie u nypurossie
ocHosaHnus. Hykneunosvle xuciomol:
cocmas, cmpoenue u 6UoI02ULecKoe poilb.
IKCIepUMEHTAJIbHbIE METOIbI
U3y4eHHsl BelleCTB U UX NMpeBpalleHuii:
» JleMOHCTpauuu:

pacTBOopeHHE OEIKOB B BOJIE;
JeHaTypauus OeNKOB IIPU HarpEBaHUU;
[[BETHBIE PEAKIIH OEJIKOB.

* Ilpaktuueckue paboThI:

Ne 4. Pemienne s3kcniepMMeHTANIBHBIX 33]1a4
1o TeMe «A30TcoaeprKamue
OpraHUYECKUE COCTUHEHUSD;

Ne 5 Pemenne skCiepuMEHTANIBHBIX 33144
no teme «Pacrno3HaBaHue opraHM4ecKux

COCIIMHEHHUI .
e PacuértHble 3a1auu;

- OIpe/eNIeHUe MOJICKYJIAPHON (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA

110 MacCOBBIM JIOJISIM aTOMOB 3JICMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(0oOBeMy) IPOIYKTOB CTOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce,

AKCIIEpUMEHTa (J1a00opaTopHBIC
OTBITHI U MPAKTUYECKHUE PAOOTHI).
CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYUIIECTBJISITH CBOIO
MTO3HABATEJIbHYIO JEATENbHOCTD;
MPUHUMATh AKTUBHOE y4acTHE B
IPyNIoOBON y4eOHOU AesTEBHOCTU
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00BeMY) MMPOAYKTOB PEAKITNH H/WIIH
HNCXOJTHBIX BEIIECTB;

- pelIeHue pacYETHBIX 3a/1a4 Ha
OTIpe/IeNICHUE JTOJIM BbIXO/1a MPOIYKTA
pPEAKIMK OT TEOPETUICCKH BOZMOKHOTO

Htoro no pazueny 12
Paznien 5. BRICOKOMONIEKYIISIPHBIE COSTMHEHUS
5.1 [BBICOKOMOIICKYIAPHbIC 6 OCHOBHBIE NTOHATUS XUMUU Brnaners n3ydyaeMbIMA XUMHYECKUMH
COeIMHEHMS BBICOKOMOJIEKYJISIPHBIX COCTMHEHUMN: MOHATHUSIMU: PACKPBIBATH CMBICII

MOHOMEp, TTOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENICHb TOJIMMEPHU3ALINU, CPEIHSISA
MoJIeKyJIsipHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BHICOKOMOJICKYIISIPHBIX
COCAVMHEHUH - ITOJMMEpPU3aALUs U
nosiukoHieHcanus. Ilpedcmasnenue o
cmepeope2yisPHOCIU U HAOMONEKYIAPHOU
CcmpyKmype noaumMepos, 3a8UCUMOCHIb
CBOUCME NOIUMEPOG OM UX MOJEKVIISPHOSO
U HAOMONEKVIAPHO2O CIMPOEHUS.
[TommmepHbie MaTepuaibl. [ImacTMacchr
(TTOJTUATHIICH, TIOJIMITPOTINIICH,
MTOJIMBUHWIIXJIOPHU, TIOJTUCTUPOT,
MOJIMMETUIIMETaKPUJIAT, TOJTUKAPOOHATHI,
MoJIMATUIICHTEpEePTaNIaT). Y THIIU3AIUS U
nepepaboTKa IJIacTHKA.

DnacToMephl: HaTypaJIbHBIM,

M3y4aeMbIX OHSATUN U PUMEHSITh 3TH
MOHSATHS IPU ONKMCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIECTB, JJIs
00BSACHEHHSI OTICIBHBIX (PAKTOB U
SIBJICHU.

M crionb30BaTh XUMHUYECKYIO
CHMBOJIMKY JIJISI COCTaBJICHUSA
CTPYKTYpPHBIX (DOPMYIT BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUM peakIui MOJTUMEPU3ALUU U
MMOJIMKOHACHCAIUH.

OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE CBOMCTBA U IPUMEHEHUE
Kay4dyKoB, HanOoJiee
pacrnpoCcTpaHEHHBIX BUAOB IJIACTMACC U
BOJIOKOH.

Vcnionb30BaTh OOLIEHAYYHbBIE
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CUHTETHYECKUE KaydyKH (OyTaaHeHOBBINH,
XJIOPOTIPEHOBBIM, M30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BosnokHa: HaTypasbHbIe (IIEPCTh, MIETK),
HMCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JIaBCaH).

[ lonumepwvl cneyuanvbHo20 HA3HAYEHUS
(megnon, Kesnap, 31eKMponposoosujue
noaumepsl, buopaznazaemvie NOIUMEPDL).
OKCnepUMEHTAIbHBIE METOIbl U3YUECHUS
BEILIECTB U UX MPEBPAILICHUN:

* JleMOHCTpaLuu:

- 03HaKOMJIEHHUE ¢ 00pa3amMu MPUPOIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

* [IpakTyeckue paboThI:

Ne 8. Pemenne sKCepuMEHTANIBHBIX 33124
no teme «Pacrno3naBanue miacTMacce u
BOJIOKOH»

MCTO/IbI IIO3HAHUWA IIPpU
CaAMOCTOATCIIBHOM IIJIAHUPOBAHHUU,

MPOBEICHUU U OITMCAHUU XMMHYECKOTO
bKcIiepuMeHTa (J1a00paTOpHBIE OMBITHI

U TIPAKTHYECKUE PAOOTHI)

Wtoro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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11 KJIIACC

Ne Konnuectso OCHOBHBIE BUJIBI IEATEIHHOCTH
HanMeHoBaHMe pa3/ieioB [IporpamMmmMHOeE cosiep kaHue
/11 qacoB 06yqalonmxc>1
U TeM y4eOHOI0 IpeIMETa
Pa3nen 1. TeopeTHuecKkre OCHOBBI XUMHH
1.1 9

CrtpoeHue atoma.
[lepuoauueckuii 3aK0H U
[lepronnyeckas cuctemMa
XUMHYECKUX DJIEMEHTOB
J1.11. MenneneeBa

AtoM. COCTaB aTOMHBIX sA€p. XUMHAYECKHIA
piieMeHT. M30TOoIbl.
Kopnyckynsapho-60110801 0yanusm,
0BOUCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue JIeKTPOHHBIX 000JI0YeK aTOMOB,
K8aHMOo8ble YUCid. JHEPreTUUECKHE
YPOBHH U MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Kitaccuduxaiys XuMHUYECKUX AJIEMEHTOB
(8-, p-, onemenTsl). Pactipenenenue
HIIEKTPOHOB MO ATOMHBIM OpOUTANISIM;
NDUHYUN MUHUMYMA SHEPSUU, NPUHYUN

[ laynu, npasuno XyHoa. DNEKTPOHHbIC
KOH(UTypaluu aToMoB 3jieMeHTOB [ - IV
MEepPHOJI0B B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(MUTYpaIuu
MOHOB.

[lonssmue 06 3Hepauu uoHU3AYUU, dHEPUU
cpooCcmea K 3J1eKmpOoHY.
DIEeKTPOOTPUIATETBHOCTD.
[Tepuoanueckuii 3akoH u lleprnoanueckas

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBIIEISATh UX XapaKTepPHBIC
MPU3HAKH) U IPUMEHSATh 3TU MOHATHS
[IPYU OIMCAHUH COCTaBa U CTPOEHUS
BELIECTB, /ISl 0OObSICHEHUS OTJIEIbHbBIX
(bakToB U ABJIEeHUNA. PackpbIBaTh CMBICT
nepuoauyeckoro 3akona /1. 1.
MeHeneeBa U IEMOHCTPUPOBATH €TI0
CUCTEMATU3HPYIOULYIO,
00BACHUTENbHYIO U TPOTHOCTHYECKYIO
(GyHKUIMU. XapaKTepu30BaTh
PJIEKTPOHHOE CTPOCHHUE aTOMOB (B
OCHOBHOM U BO30YXJIEHHOM
COCTOSTHUM ) U HOHOB XUMHUYECKUX
AIEMEHTOB | - 4 Iepruo0B U UX
BaJICHTHBIE BO3MOKHOCTH, UCIIOJIB3YS
NOHATUS 8-, p-, "-3IIEKTPOHHBIE
opOUTAaNU, SHEPTeTUUECKUE YPOBHHU.
OOBICHATH 3aKOHOMEPHOCTH
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CUCTEMA XUMHUYECKUX AnemMeHToB [[. 1.
MenneneeBa. Ces3b [leprnoanueckoro
3akoHa U [lepronueckor CUCTEMBI
XUMHUUYECKUX IJIEMEHTOB C COBPEMEHHOM
TEOPUEUN CTPOEHUS ATOMOB.
3aKOHOMEPHOCTH U3MEHECHUS CBOMCTB
XUMHUUYECKUX FJIEMEHTOB U 00pa3yeMbIX MU
MPOCTHIX U CJIOKHBIX BEILIECTB MO TPyIIaM
U riepuogaM. 3HaUeHUE MEPUOANIECKOTO
3akoHa J[.11. MeHneneena.
JKCNePpUMEHTATbHbIE METOAbI U3YYCHUS
BelIECTB U UX NPeBPALLICHUIA: *
JlemoHCTpanuu:

- BujIbl Tabnmn «lleproauyeckas cucrema
xuMudeckux 3yeMeHToB .M. MenaeneeBa»

M3MEHEHUS CBOMCTB XUMUYECKUX
PJIEMEHTOB U UX COCAMHEHUH T10
nepuojiam u rpynnam [lepuoanueckoit
cuctemsl /1. 1. MeHneneeBa

1.2

CrpoeHue BemiecTna.
MHoroo6pasue
BEILECTB

11

XuMudeckasi CBs3b. BUabl XuMnueckomn
CBSI3U: KOBaJICHTHAs, MOHHA4,
MeTaTndeckas. MexaHnu3Mbl 00pa3oBaHUs
KOBAJICHTHOI CBSI3U: OOMEHHBIN U
ITOHOPHO-AKIENITOPHBIN. DHEPrUs U JJIMHA
cBsi3u. [loysipHOCTH, HAMPABJIEHHOCTH U
HACBHII[AEMOCTh KOBAJICHTHOM CBS3H.
KpatHsbie cBsizu. Bonopoanas cBA3b.

PackpbIBaTh CMBICI H3y4aeMbIX
NOHATUMN (BBIIEIATH UX XapaKTEpHbIE
[IPU3HAKHN) U IPUMEHSATH 3TU NOHATHUS
[IPU OIIMCAHUH COCTaBa U CTPOCHUS
BEIIECTB, /ISl 00ObSICHEHUS OTJEIbHBIX
¢dakToB u siBieHu. OnpenensTs BUIbI
XUMUYECKOH CBSI3U (KOBAJICHTHOM,
WOHHOW, METaJUIMYECKOM, BOAOPOIHON)

Mex’MOJIEKYIIAPHBIE B3AUMOJICHCTBUS.

B COCIMHCHHUAX, THUII
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BajleHTHOCTh ¥ BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayuss amomHvix
opbumareii. CBsI3b 3J€KTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUYECKUM CTPOECHUEM (HA IPUMEPE
COEIMHEHUH 3JIEMEHTOB BTOPOIO
nepuoja).

IIpencraBneHne 0 KOMIUIEKCHBIX
coenrHEeHUX. CoCTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCO0Opa30BaTeb, JINTaH IbI.
KooparHannoHHOE 4nco.
HoMeHknaTypa KOMIUIEKCHBIX
COEIMHEHNN. 3HAYEHHE KOMIUIEKCHBIX
coenunenuu. Ilonarue o
KOOPAVMHALMOHHON XUMHH.

BemectBa MONEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUS.

Tunbl KPUCTAITUYECKUX PEIIETOK
(CTpYKTYyp) U CBOMCTBA BEILIECTB.
[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [Ipeacrasienue o
KOJUTOUHBIX pacTBopax. CrocoOsl
BBIPAKEHUS KOHIIEHTPAILlUUA PACTBOPOB:
MaccoBas J0JIs BEIIECTBA B pacTBOPE,
MOJIsIpHasi KOHIeHTpanusa. HacelieHHbIe
Y HEHACBHIILIEHHBIE PACTBOPBHI,
pactBOopuMOCTb. Kpucramioruaparsl.

KPUCTAUIMYECKON PEIIETKU
KOHKPETHOTO BEIIECTBA.

OOBACHATH MEXaHU3M 00pa30BaHUs
KOBAJICHTHOM CBsA3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIN). Onpenensrsb
BaJICHTHOCTh M CTCTICHh OKHCIICHHUS
XUMUYECKUX DJIEMECHTOB B
COCTMHECHHSIX PA3IMIHOTO COCTaBAa.
OOBSACHATH 3aBUCUMOCThH CBONCTB
BEIIECTB OT BUAa XUMHUYECKON CBSI3U U
THUIIAa KPUCTAJUIMYECKON PEIIETKH.
[IpoBOAUTH BHIYUCICHHUS C
UCII0JIb30BAHUEM TTOHSATHUS «MacCOBast
JI0JISL BEILIECTBA B pACTBOPE
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Krnaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB.
JKCNePUMEHTATbHbIC METOAbI U3Y4YCHUSA
BeILECTB M UX NMpPeBpPallleHUM:

* JlemoHCTpauumu:

- MOJENH KPUCTAJUIMYECKUX PEUIETOK.

* Pacu€rHble 3a1auu:

- C UCIOJIb30BAaHUEM IOHATUN «MACCOBAS
T0JIs1 PACTBOPEHHOT'O BEILIECTBAY,
«MOJISTPHAS] KOHLICHTALIUSD)

1.3

XHUMHUYECKHE PCaKIHn

19

Knaccudukaiuys XuMUYeCKUX peakIuil B
HEOPTaHUYECKON U OPTaHUYECKON XUMUHU.
3aKOH COXPAHEHUS MACCHI BEUIECTB; 3aKOH
COXpAHEHHUS U TIPEBpAICHUS SHEPTUU TIPU
XUMUYECKUX peakiusX. TernnoBbie

(O PEKTH XUMUUECKUX PEAKIIH.
TepMoXuUMHUYECKUE YpaBHEHUS.

CKOpOCTh XUMUYECKON PEAKIINH, €€
3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB.

[" OMOre€HHbIE U TETEPOTEHHbBIC PEAKIINH.
Karanus u katanu3aTopsl.

OOpatumbie U HeOOpaTUMBIEC PEAKITHH.
Xumnueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBeCHS. DaKTOPHI,
BIIMSAIOLIME HA MOJ0KEHUE XUMUYECKOTO

ABHOBCCH:. TEMIICPATypa, JaBJICHUC

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTepHbIE
MPU3HAKHN) U IPUMEHSATH 3TU TOHITHUS
[P OMKUCAHUU COCTaBa U CTPOEHUS
BELLECTB, 111 O0ObSICHEHUS OTJIETbHBIX
¢dakTtoB u sBiaeHui. Kimaccupuuuponarsb
XUMUYECKUE PEAKLUHU [0 PA3THUYHBIM
pU3HaKaM (4UCIy U COCTaBy
pearupyromux BEUIECTB, TEMIOBOMY
b dEeKTy peakiu, U3MEHEHUIO
CTCICHEW OKUCJICHUS DJICMEHTOB,
00paTUMOCTH, Y4aCTHIO KaTaau3aTopa
U T.I1.); CAMOCTOSITEIIbHO BHIOMPATH
OCHOBaHUS U KPUTEPUU IS

KJIaCCI/I(I)I/IKaHI/II/I XHUMHUYCCKUX
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Y KOHILICHTPAIIUU BEIIECTB, YYACTBYIOIINX
B peakuud. [Ipunuun Jle [Hlarense.
DIEKTPOIUTHYECKAS JUCCOLAALIHS.
CusnpHbIE U cl1a0bIe AJIEKTPOJIUTHI.
Crenenb quccouuanuu. Monnoe
npouzgeodenue 600vl. Cpelia BOJHBIX
PacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
nienouHas. Bonopoansiii nokazarens (pH)
pactBopa. I uaponus conen.

Peakuuu noOHHOTO OOMEHa.
OKHUCINTETBHO-BOCCTAHOBUTEIIbHBIC
peakiuu. CTeneHb OKUCIICHHUS.
OKuCIUTEND U BOCCTAHOBUTEIIb.
[Iponiecchl OKMCIEHNS U BOCCTAHOBJICHUS.
BaxHeimme OKUCIUTENN U
BOCCTAHOBUTEIU. MeTO/1 3JIEKTPOHHOTO
OastlaHca. DIEKTPOJIU3 PACTBOPOB U
pacIljIaBOB BEIIECTB.
JKcNepUMEHTAIbLHbIE METOAbI
U3yUYeHUS BeleCTB M UX NMpeBpalleHuii:
» JleMOHCTpauuu:

- pa3liokKEHHUE MepoKcuaa BOAOPOaa B
MPUCYTCTBUH KaTaau3aTopa.

* JlaGopaTopHbIE OMBITHI:

- TMPOBEACHHUE PEAKIIUNA HOHHOTO

oOMeHa;

pEaKIuu.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIUM C
Y4ETOM UX SHEPTreTUYECKUX
XapaKTePUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMUYECKOU peaKIuu B
3aBUCUMOCTH OT Pa3JIUYHBIX
(akTOpOB, a TaKKe XapakTep
CMENIEHUS] XUMAYECKOTO PAaBHOBECHS
MO/l BIUSIHUEM BHEITHUX BO3JAEHUCTBUN
(mpunnun Jle Hartense).

PackpeiBaTh CyIIHOCTS:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
pEaKLUMM TOCPEACTBOM COCTABIIEHUS
AJIEKTPOHHOTO OajaHCca dTUX PEaKIIHIA;
peakimii HOHHOTO OOMEHA MyTeM
COCTaBJICHUSI UX MOJHBIX U
COKpAaIIEHHBIX MOHHBIX YPaBHEHHUI;
peaKUMi TUAPOIIN3a, PEAKIIU
KOMILIEKCOOOpa3oBaHus (Ha MpuMepe
TUJIPOKCOKOMILIEKCOB ITUHKA U
ATIOMUHUA).

[IpoBOANTH U ONIUCHIBATH
XAMHUYECKUHN SKCIIEPUMEHT:
ONPENECITICHUE CPEIBI BOAHBIX
pacTBOPOB BELIECTB; ITPOBEICHUE
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- ONIPENENICHUE CPENbl PACTBOPOB BEILECTB
C IOMOIIBIO YHUBEPCAIBHOIO HHAMKATOPA.
* [IpakTnyeckue paboOTHI:

Ne 1. Biiusinuie pa3nuyHbix (pakTopoB Ha
CKOPOCTb XMMHUUYECKOU PEAKLINH;

Ne 2. Biiusiauie pa3nuyHbix (akTopoB Ha
[10JI0KEHUE XUMUYECKOTO paBHOBECHS; No
3. XUMUYECKHUE pEaKlMK B paCTBOpax
PIIEKTPOJIUTOB.

» Pacuérupie 3amaun:

- pacu€Thl MacChl BEIIECTBA WU 00beMa
ra3oB I10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce

WM 00BEMY OJTHOTO M3 YYACTBYIOIIUX B
PEaKLNU BEILIECTB;

- BBIYHCIICHUE MAaCCOBOM JI0JIU U
MOJIIPHOW KOHLIEHTPALUX BEILLECTBA B
pacTBope;

- BBIYMCJICHUE MacCChI (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJJHO U3 BEILIECTB JJaHO B BUJIE
PacTBOpA C OMPEIECIEHHON MaCCOBOU JOJIEN
PACTBOPEHHOIO BEIIECTBA

peakiuii HFOHHOTO OOMEHA; U3yUYEHHE
BIIMSTHUS PA3NTUYHBIX (DaKTOPOB Ha
CKOPOCTb PEaKIIM U ITOJI0KEHUE
XUMHUYECKOTO PABHOBECHS.

CrnenoBarh npaBuIaM MOJIb30BaHUS
XMMHUYECKOH MOCY 101 U 1aDopaTOPHBIM
oOopynoBanueM. [IpeacraBnars
pe3ynbTaThl XUMUYECKOTO
DKCIIEPUMEHTA B (POpME 3amKcH
YPABHEHHUU COOTBETCTBYIOIINX PEAKIINH
W JIeJ1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTH BHIYMCIICHHUSI: C
MCITOJIb30BAaHUEM MOHITHUS «MaccoBast
NI0JIs1 BEIIECTBA B PACTBOPEY, a TAKKE
110 YPaBHEHUSAM XUMHUYECKHX PEaKLUM,
B TOM YHCJIE TEPMOXUMUYECKHE
pacy€Thl

Toro no paszueny

39
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Paznen 2. Heoprannueckasi Xumus

2.1 Hemerauisl

31

[lonoxenne HemetaioB B [leprnoanueckon

CUCTEME XMMHUUYECKHUX 3j1eMeHTOB J[. M.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHSI X
aToMoOB. Pu3nyeckKkme cBOMCTBA

HCMCTAJIJIOB. AJ'IJ'IOTpOHH}I HCMCTAJIJIOB (Ha

puMepe KUCiIopoia, cepsl, hocdopa u
yraepoja). Bogopon. [onydenue,
bu3nYecKue 1 XMMUYECKHE CBOMCTBA
(peakiu ¢ MeTaJlJlaMy U HEMETaJlIaMH,
BOCCTAHOBJICHHE OKCHJIOB U COJIEH).

[ uagpuael. TomIMBHbBIE 3JIEMEHTHI.

[ anorensl. Haxoxnenne B npupoze,
CIOCOOBI MOMy4YeHus: (PU3NUYECKUe U
XUMHYECKUE CBOMCTBA.

[ anorenoBogopoibl. Baxueiimme
KUCJIOPOACOIEPKAIUE COSAUHEHUS
rasioreHoB. JlabopaTopHsbie u
MPOMBITIUICHHBIE CITIOCOOBI MOTYUYEHUS
rajsioreHoB. [[puMeHeHne rajJoreHoB U uX
COEIMHECHUM.

Kucnopon, o3oH. JIaboparopHbie u
MPOMBITIUICHHBIE CITIOCOOBI MTOTYUYCHUS
Kucyopoaa. Guznyeckne u XuMU4eCKue
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHne. OKCUAbl U MEPOKCHUIBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIICTSATH UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
[IpU OMUCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, I OOBSICHEHUS OT/IETBbHBIX
¢dakToB u aBieHun. OOBSICHATH 001IIHE
3aKOHOMEPHOCTHU B U3MEHEHUU CBOMCTB
HEMETAJUIOB U UX COCTMHEHUN C YUETOM
CTPOECHUS UX ATOMOB U IOJIOKEHHUS B
[leproauyeckoil cucTeEME XUMUYECKUX
piemeHToB [l. 1. Menpeneena.
XapakTepu3oBaTh (OMUCHIBAThH) OOIIHE
XUMUYECKUE CBOMCTBA HEMETAIIOB, UX
BaYKHEUIIINX COSIMHECHUM,
MOATBEPAkKAasi ’TO ONMUCAHUE
[MpUMEPAMU YPaBHEHHI
COOTBETCTBYIOIINX XUMUYECKHUX
pEaKIui.

CocTaBnsTh ypaBHEHUS
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii U peakiuii HOHHOTO 0OMeHa U
PacKpbIBaTh UX CYIIHOCTH C IIOMOIIBIO
PJIEKTPOHHOTO OajaHca U MOHHBIX

YpPaBHEHHUM.
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Cepa. HaxoxaeHue B mpupojie, CrocoOsbl
MOJIy4eHUs], PU3NUECKHE U XUMUYECKHE
cBorictBa. CepoBOOPOI, CYIb(DHIBI.
Oxkcupst cepbi(1Y) u (VI). Cepnucras u
CepHasi KUCJIOTHI ¥ X COJIH.
Oco0EeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepsl U €€ COCTMHECHUM.
Azot. Haxoxaenue B mpupoe, crnocoObl
MOJIy4eHUS], PU3NUECKUE U XUMUYECKHE
cBOMCTBAa. AMMHAK, HUTPUIBI. OKCUIBI
azoTa. A30TUCTasl U @30THAsI KUCIIOTHI U
ux coiu. OCOOEHHOCTH CBOMCTB a30THOU
KucnoThl. [IpumMeHenue azora u ero
COEIMHEHUI. A30THbBIE yIOOpEHHUS.
®docdop. Haxoxaenue B npupoe,
CHOCOOBI MONy4YeHus, (PU3NIECKUE U
XxuMudeckue cBorctea. @ochuabl u
dbochun. Oxcunsl pochopa,
optodocdopHas KUCIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
Gocghoprosamucmasn kuciomol.
[Tpumenenue dhocdopa u ero
coenunennii. @ocopHbie y100peHus.
Yraepoa. Haxoxienue B mpupoe,
CHOCOOBI MOMy4YeHus1, GU3NIECKue 1
XUMUYecKre cBoicTBa. OKCHIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCJMHEHUN Ha
YKUBBIC OPTaHU3MBI; OTIMCHIBATH
MPUMEHEHHUE B PA3IMYHBIX 00JIaCTIX
MPAKTUIECKOMN JCSITEITLHOCTH
YyeJoBeKa.

[TonTBepKaaTh CynecTBOBaHUE
TEHETHICCKOM CBS3H MEXKTY
HEOPTraHUYECKUMHU BEIIECTBAMMU C
MOMOIIBIO YpaBHEHU
COOTBETCTBYIOIINX XUMUYECKUX
pEaKIuu.

[IpoBoauTh peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTaB BEIIECTB; paclio3HaBaTh
OTIBITHBIM MyTEéM aHHOHBI,
MPUCYTCTBYIOIINE B BOJTHBIX
pacTBopax.

HaGmronats 1 onucsiBaTh
JTEMOHCTPAIIMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITENIbHO TUTAHUPOBATh,
MIPOBOJIUTH U OMHCHIBATH
XAMUYECKUN SKCIIEPUMEHT
(J1abopaToOpHBIC OTIBITHI U
paKkTUIeCcKue paboThi);
MIPEICTABIIATH PE3YIbTATHI
XUMHUYECKOTO DKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yronbHas kuciora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemunit. Haxoxnenue B npupoje,
CHOCOOBI MOTYYeHUs, PU3NUECKHE U
XUMHUUYECKUe cBoicTBa. OKCU
KpeMHUs("), KpEMHUEBAs KUCIIOTA,
cwirkaTel. [I[puMeHeHne KpeMHHUs U €To
coequHeHni. CTeKI10, ero Mnoyiyu4eHue,
BU/JIbI CTEKOJL.

JIKCIepUMeEHTATbHbIE METO/IbI
M3y4eHHsl BellecTB M NX
NpeBpaLleHu:

» JleMoHcTpanuu:

- 00pa3Ibl HEMETAJIJIOB,;

- TopeHue cepsol, hochopa, xenesa,
Mar"us B KHCIOPO/JIE.

 JlaGopaTopHBIE OMBITHI:

- KA4YeCTBEHHBIE pEaKIuu

Ha HEOPTaHWYECKUE MOHBI U KATHOH
BOJIOPO/IA;

- TIOJIyY€HHE U COOMpaHUe ra3oB.

* Ilpaktuueckue pabOTHI:

Ne 4. Pemenue skCnepuMEHTAIBHBIX
3a7a4 1o TeMe «l a’moreHs;

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3aja4 1o teMe «Cepa u ee COeAMHEHU».

B (hopme 3amuncu ypaBHEHU N

COOTBCTCTBYIOIIHUX peaKHI/If/'I n 1CJ1aTb

BBIBOJIBI HA UX OCHOBE.
CrnenoBath mpaBUiIaM MOJIb30BAHUS
XUMHYECKOU MOCY0N U
71a00paTOPHBIM 000PYIOBAaHHEM.
[TpoBOANTH BEIYHMCIICHUS TIO

YPaBHEHUSIM XUMUYECKUX PEAKIUH.

CaMocCTOATENBHO MIJIAHUPOBATH U
OCYLIECTBIIATH CBOXO
[I03HABATEJIbHYIO IESATEIbHOCTD;
IIPUHAMATh AKTUBHOE y4acTHUE B
IpynInoBOil y4eOHOU NeATEeIbHOCTH
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No 6. PerieHue sKkCiepuMEHTANIbHBIX 33/1a4
o TeMe «A30T u dpocdop u ux
COCTMHEHUSD.

* PacuérHple 3amayn:

- BBIYMCJICHUE MACChI BEILIECTBA UJIU
o0beMa ra3oB 110 U3BECTHOMY KOJINYECTBY
BEILIECTBA, MAaCCE WU O0BEMY OJTHOTO U3
YY4aCTBYIOIIUX B PEAKIIUU BEIIECTB;

- BBIYHCJICHHE MaccChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEeaKIuu, €CJIU OJTHO U3 BEIIECTB UMEET
MPUMECH;

- BBIUKCIICHUE MaCChI (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO M3 BELIECTB JIaHO B BUJE
pacTBOpa C ONPEAEICHHOW MaCCOBOM J0JIEH
PACTBOPEHHOIO BEIIECTBA;

- BBIYHMCJICHUE BBIXOJIa MPOJAYKTa PEaKIIUU
OT TEOPETUYECKH BO3MOXKHOTO

2.2

MeTauiel

23

[Tonoxxenne metamnoB B [lepuoanueckoit
CUCTEME XUMHUYECKUX JICMEHTOB.
Oco0EHHOCTH CTPOCHUS ICKTPOHHBIX
000JI0YEK aTOMOB METAILIOB.
\Pacnpocmpanenue xumuueckux

DJ1IeMEHMO8-MEeMAalio8 8 3eMHO Kope.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHSATUM (BBIIETSATh UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
[IPY OIMCAHUU COCTABA U CTPOECHUS
HEOPraHUYECKHUX BELIECTB, JJIs

00BSICHEHUS OTJEIbHBIX (haKTOB
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OO1ue pusnyeckue cBOWCTBa METAIJIOB.
[TpumeHeHne MeTalIoB B OBITY, IPUPOJIE
u TexHuke. CriiaBbl METAILJIOB.
DNEKTPOXUMHUUYECKUN sl HAPSHKEHUIM
MeTaisoB. O6mme crnocoObl TOTyYEHUS
METaJUIOB: TUAPOMETALTYPIHUs,

IMUPOMCTAILUTIYPIrUsd, SJICKTPOMCTAILITYPTHA.

[TonsiTHE O KOPPO3UU METAIIIIOB.
Cnoco0sI 3alTUTHI OT KOPPO3HH.
OO6m1as XxapaKTeprucTUKa METaJIJIOB

1 A-rpynnsl [Teproanueckoi cucTEMbI
XAMHUYECKHUX 3JIEMEHTOB. Hatpuii u
KaJIMI: TIoJrydeHue, Gu3ndecKkue u
XUMHYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCIMHEHHUI.
OO6m1as xapakTeprucTUKa METaJIJIOB

11 A-rpynnel [leproanueckoit cucteMbl
XUMHUYECKHX DJIEMEHTOB. Maraum u
KaJIBITUH: TTOTy4eHHe, PU3ndecKue u
XMMHUYECKHE CBOMCTBA, IPUMEHECHUE
MPOCTHIX BEIIECTB U UX COCAUHEHUM.
JKecTkoCTb BOJIBI M CITOCOOBI €€
YCTpPaHEHUS.

ATOMHUHWI: TIoNTydeHue, GU3nIecKue u
XAMHUYECKUE CBOMCTBA, MPUMEHECHUE
MPOCTOI0 BEIIECTBA U €TI0 COCTUHEHUM.
AmdoTepHbIe CBONCTBA OKCUIA U

U SIBJICHUH.

OOBsACHATH O0IITHE 3aKOHOMEPHOCTH B
W3MEHEHHUHU CBOMCTB DJIECMCHTOB -
METaJUIOB ¥ UX COCMHEHUN C YUYETOM
CTPOEHHUS UX aTOMOB U MOJIOKECHUS B
[Tepunoanueckoit cucreme
XUMHUYECKHX AjemeHToB J[. H.
Meneneena.

XapakTepusoBaTh (OMUCHIBATH)
0o01111e XUMUYECKUE CBOMCTBA
METaJJIOB, MX Ba)KHEHUIITHX
COCIMHCHUH, IMMOATBEPKAAsA 3TO
ONMCaHUE MPUMEPAMU YPaBHEHUI
COOTBETCTBYIOIIUX XUMHUUECKHUX
PEeaKINii; TPUMEHECHUE METAJJIOB B
Pa3JIMYHBIX 00JIACTAX MPAKTHICCKOMN
JIEATEIILHOCTH YEJI0BEKa, a TaKKe
HCIIOJIb30BAHUE UX JIJIST CO3JaHUS
COBPEMEHHBIX MATEPUATIOB U
TexHoJIOTHH. OMUCHIBATh CITOCOOBI
3alIUThl METAJUIOB OT KOPPO3HUH.
PackpsIBaTh CyIIHOCTH
OKHCIIMTEILHO-BOCCTAHOBUTEIBHBIX
peaKIuii NOCPEICTBOM COCTABIICHUS
AJICKTPOHHOTO OalaHCca ATUX PEaKITHH.
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TUAPOKCUIA ATFOMUHMUS,
TUAPOKCOKOMILIEKCHI ATTFOMUHHSL.
OO611as XxapakTepuCTUKA METAJIJIIOB
no6ouHbIX noarpymnmn (b-rpymi)
[Tepuoauueckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB.

DU3NYECKUE U XUMUYECKHAE CBOMCTBA
Xpoma 1 ero coequHeHur. OKCHIbI U
ruapokcuasl xpoma(11), (1) u (VI).
XpoMatsl U AUXPOMATHI, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyuenue u
IPUMEHEHHUE XpOMa.

Pu3NYECKHE U XUMUYECKHUE CBOMCTBA
MapraHia u ero coequHeHuii. OCHOBHbIE
coenunenus mapraunua (I11), (IV), (V) u
(VII). Ilepmanranar kanus, €ro
OKHCJIMTEIIbHBIE CBOMCTBA.

DU3NYECKUE U XUMUYECKHUE CBOMCTBA
’Kese3a M ero coequHeHu. OKCUIbI,
ruapokcunsl u conu xenesa(ll) u (III).
[TomydyeHne u IpUMEHEHHUE XKEe3a U ero
CIJIaBOB.

Mens: nonydenue, pusndeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BELIECTBA U €r0 COSUHEHHUIA.
[{uuk: nomydenue, pusndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHUE

[IpoBoauTh peakuuu,
MOATBEPKIAIOIIUE XapaKTePHbIE
CBOWCTBA U3Y4Ya€MbIX BEUIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJIOB, IPUCYTCTBYIOLIUE B
BOJHBIX PACTBOpax.

[IpoBOIUTH U OIIUCHIBATH
XUMUYECKUI IKCIIEPUMEHT
(J1abopaTOpHBIE OIBITHI U
paKkTUYecKue paboThl);
IIPENCTABIATH PE3YJIbTaThI
XUMHUYECKOI0 SKCIIEPUMEHTa B (hopMe
3alMCH YpaBHEHUN
COOTBETCTBYIOIIMX PEAKUUN U JEeNaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh NpaBUiIaM MOJIb30BAHUS
XUMHUYECKON MOCYA0U 1
71a00paTOPHBIM 000PYAOBaHUEM.
[TpoBOIUTH BEIYUCIICHHUS 110
YPaBHEHUSIM XUMUUYECKUX PEAKIIHA.
CaMOCTOSTENBHO MIJIaHUPOBATH U
OCYLIECTBIISITH CBOIO
NIO3HABATEJIbHYIO JEATEIbHOCT;
MPUHUMATh AKTUBHOE Y4aCTHE B
IPYNIOBOM y4eOHOU AesTEIbHOCTH
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[IPOCTOrO BEIIECTBA U €r0 COSUHEHHUIA.
AMQOTepHBbIE CBOMCTBA OKCHIA U
TUAPOKCUIA ITUHKA, TUAPOKCOKOMILIIEKCHI
[IMHKA.

JKCIepUMeHTAIbHbIE METOIbI H3YUeHUsI

BEIECTB M UX MPEBPALLCHUNA:
* JleMOHCTpauuu:

- KoJuieKuusi «MeTauibl U CIIaBbI»;

- B3aUMOJICUCTBHE MICIIOYHBIX U
[IEJI0YHO3EMETBHBIX METAJNIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BAHHUE
BHICOMATEPUAIIOB).

* JlaGopaTtopHbI€ OMBITHI:

- B3aUMOJECHCTBHE IIECIOYHBIX U
[I€JI0YHO3EMEIBHBIX METAJJIOB C BOJIOM
(BO3MOYKHO HCIIOJIb30BaHNE
BHJIEOMATEPHUAIIOB);

- B3aUMOJIEHCTBUE THUIPOKCHUIOB
ATIOMHUHUS U ITUHKA C paCTBOPaMU KUCJIOT U
[ICJI0YCH;

- KauyeCTBEHHBIE PEaKIIMM Ha KaTUOHBI
METaJIJIOB.

* [IpakTueckue pabOThI:

Ne 7. PemieHne sSKCIEpUMEHTANIBHBIX 33/1a4

o Teme «MeTanibl TI1aBHBIX MOATPYIIID),
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Ne 8. Pemrenue OKCIICPUMCHTAJIbHBIX 3a1a4

o TeMe «MeTasuibl MOOOYHBIX TTOATPYIII.
e PacuéTHbBIC 3a0a4UM;

- BBIYHCJICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJIHO W3 BEIIECTB JIaHO B BUJIE
pacTBOpa C ONPEAEICHHON MaCCOBOM J0JIEH
PACTBOPEHHOIO BEIIECTBA, UJIK UMEET
MpUMECH;

- BBIYHMCJICHHE MacChl (00beMa,
KOJINYECTBA BEILIECTBA) MIPOAYKTA PEAKIINH,
€CJIM OJTHO U3 BEILIECTB JIaHO B BUJIC
PacTBOpA C OMPEICIIEHHON MaCCOBOM JOJIEN
PAcTBOPEHHOI'O BEIIECTBA;

- BBIUMCJICHUE BBIXO/Ia MPOJYKTa peaKIuu
OT TEOPETUYECKU BO3ZMOKHOTO

Htoro mo pazueny 54
Paznen 3. XumMus 4 :Ku3Hb
3.1 MeToabl MO3HAHUS B 9

XUMUU.
XUMUA U )KU3Hb

Ponb xuMun B 00€CTICYCHUHN YCTONYHBOTO
pa3BuTHs yenoBeuecTsa. [lonsarue o
HAay4YHBIX METO/JIaX IMO3HAHUS U
METOJI0JIOTUY HAYYHOT'O UCCIIEIOBAHUS.
HayuHble npyUHOKIIBI OpraHU3aAUU
XUMHYECKOTO ITPOU3BOICTBA.

HpOMBIIIIJ'ICHHBIe CITOCOOBI MOJYUYCHUA

PackpbpIBaTh poJib XUMUHU B PEIICHUH
DHEPTEeTUYECKUX, CHIPHEBBIX U
DKOJIOTHYECKUX MPOOIeM
YEJI0BEUECTBA, OMUCHIBATH OCHOBHBIE
HAIPaBJICHUS Pa3BUTHS XUMUYECKOMN
HAYKW U TEXHOJIOTHHU.

[IpuMeHsaTh npaBuiia 6€30MacHOTO
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BOKHEUIIIMX BEIICCTB (Ha IIpUMEpe
MIPOM3BOJICTBA AMMHAKa, CEPHOU KUCIIOTHI,
MeTaHona). [IpoMelnieHHbIE CIOCOObI
MOJTY4YEHHS] METAJIJIOB U CILJIaBOB.
XUMUYECKOE 3arpS3HEHUE OKPYKAIOIICH
Cpenbl ¥ ero mocneacTBus. [Ipooiema
nepepabomku omxo008 u N0OOUHbLX
npooykmog. Polib XuMuu B 00ecriedeHUU
AHEPreTUYECKON OE30MaCHOCTH.
Ipunyunol «3enenou xumuuy.

XUMUs U 310POBbE YETIOBEKA.
JlekapctBeHHbIE cpeacTBa. [IpaBuna
UCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poib XUMUU B pa3BUTUU
METULIUHBI.

Xumust muiyd. OCHOBHbIE KOMIIOHEHTBI
rmum. [Tuniesrsie nodaBku. Pois xumuu B
oOecrieyeHuu MUIEeBOM 0€30MacHOCTH.
Kocmernueckue u napdromepHsie
cpencrtpa. beitoBas xumus. [IpaBuna
0€30macHOT0 UCTOIB30BAHUS MPEAPaTOB
OBITOBOI XUMHH B TIOBCETHEBHOM KU3HH.
XuUMHUsI B CTPOUTEINLCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTEepHUabl (LIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepuasoB.

oOpaleHus ¢ BeliecTBaMH,
VCIIOJIb3YEMBIMH B ITIOBCETHEBHOM
YKU3HU; a TAKXKE IpaBuia 0€301MacHOro
TIOBEICHUS B TEJISIX COSPEKCHUS
3I0POBbS U OKPY’KAIOILIEH TPUPOTHOMN
cpebl; HOHUMAaTh ONACHOCTh
BO3/ICHCTBUSI Ha )KMUBbIE OPTaHU3MBbI
OTIPE/ICJICHHBIX BEIIECTB, CMBICI
nokazatens [TJIK, moscHsATh Ha
pUMeEpax CrocoObl YMEHbIIICHUS U
NpEAOTBPAIIECHUS UX BPETHOTO
BO3JICUCTBUS. AHATU3UPOBATH U
KPUTHYECKHU OLICHUBATh
uH(OpMaIUIO, CBSI3aHHYIO C
XUMHUYECKUMHU MPOIECCAMU U X
BIIMSIHUEM Ha COCTOSTHUE
OKPYXaIOIIEH CPEIbI.

Hcnonb30BaTh MOTYyUYECHHBIC 3HAHUS U
npeacTaBiieHus o cepax
NEATEeIIbHOCTH, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMU TEXHOJOTHUSIMU, KaK
OCHOBY JJIsl OpUEHTAITUU B BEIOOPE
cBoel Oyaymien mpodecCuoHaTbHON
nesarenbHocT. Mcnonb30BaTh
CHUCTEMHbIE XUMUYECKHUE 3HAHUS JJIS
O0OBSICHEHHSI ¥ IPOTHO3UPOBAHUS
SIBIICHU,
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XUMUSA B CEJILCKOM XO3SHUCTBE.

Oprannyeckre 1 MUHEPAJIbHbBIE YI0OpEHUSI.

Heoprannueckue Matepuaibl
(KOHCTPYKIIMOHHBIE MaTepHUAaJIbl, KPACKH,
CTEKJI0, KepaMuKa). Matepuansl 115
hiekTpoHukH. HanotexHomoruu

MMEIOIINX €CTECTBEHHOHAYYHYIO
IPUPOAY, IPOTHO3UPOBATH,
AQHAJIM3UPOBATh U OLIEHUBATH C MO3UIUH
HKOJIOTMYECKON 0€30MacCHOCTH
MOCJIEICTBUS OBITOBOW U
POU3BOICTBEHHOU J€ATEIbHOCTH
YEJIOBEKa, CBA3aHHOU ¢ epepaboTKOM
BEILECTB; UCIOJIb30BATh MOJIYYCHHbBIE
3HAHUS IS IPUHATUSA TPaMOTHBIX
pelieHuit npo6yieM B CUTYalLUsX,
CBA3aHHBIX C XUMUEM.

[IpyHMMaTh yyacTue B 00CYKACHUN
Mpo0IeM XUMHUECKOU U
HKOJIOTMYECKOM HAPABIEHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MMO3HIIMIO
1o MpoOJeMe U peajaraTb BO3MOKHBIE
IyTU €€ PEIICHUs

Htoro mo pasueny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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