["ocygapcTBeHHOE 6H0aKeTHOE 06LLe0bpa3oBaTe/IbHOE YUPeXAeHNE

«Xne6ogapoBcKas LLKoa Bo/THOBAXCKOr0 MyHULMMNA/IbHOTO OKpYTa»

[OoHeykan HapogHast Pecny6nnka

PACCMOTPEHO

Ha 3acefaHun LLUIMO yuuTteneii

06LLEeCTBEHHO-TYMaHUTapHOro
UMKna

Mpotokon Ne *(
ot ¢ «ch» 02 2024r.

PykosoguTtens LLIMO
AM. KywHnp

COINMACOBAHO YTBEPXXJAKO
3am. AMpekTopa W.0. anpekTopa N6OY
LLL . m B Manactok "X ne60/1apoBCKast LLKO/a

BonHosaxckoro m.o."

J1.B. Kauat
2024 T.

«JO» 02 2024r.

PABOUAA NMPOIMrPAMMA
Nno XMMnUnm
cpefHee 06LUee obpa3oBaHuMe

ana 10 knacca

Pa6ouyto nporpaMmy cocTaBuna
AHUM®hepoBa BaneHTHa AHaTONbEBHA
yunUTenb XMMNA

2024-2025 y4ebHbIi1 rog



OenepanbHass pabouas mporpaMmMa 1O y4yeOHOMY MpeaMery  «XUMHSI»
(yrmyOnénnbiii ypoBeHs) (mpeaMerHas o0jacTh «EcTecTBEHHO-HAyUHBIE TPEAMETHI)
(majmee COOTBETCTBEHHO — MpOTpaMMa M0 XUMHWH, XMMHS) BKIIOYACT MOSCHUTEIBHYIO
3aMKCKY, COACPKaHUe OO0YUYCHUS, TUTAHUPYEMBIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI TTO
XUMHUH, TEMAaTHICCKOE TJIAHUPOBAHUE.

HOACHUTEJIbBHASA 3ATINCKA

[Tporpamma mo XuMHUM HA YpPOBHE CpeaHEro ooliero oOpa3oBaHud pa3zpaboTaHa
Ha ocHoBe {enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu
B Poccuiickoit ®denepanum», TpeOOBaHMIT K pe3yiabTaTaM OCBOCHHUA (denepaabHON
oOpa3oBarenbHOW TporpamMmbl  cpeanero  obmero  obOpazoBanmsa(POIl  COO),
npeacTaBieHHbIX B DeaepanbHOM rocyaapcTBeHHOM oOpasoBateabHoM cTanaapte COO,
¢ yuétom KoHuenuuu  npenomaBaHus  yueOHoro  mpeamera  «XUMUA» B
oOpa3oBarenbHBIX opranm3ausax Poccuiickoit denepanun, peam3ylOmUuX OCHOBHBIC
oOpa3oBarebHBIC TPOTPAMMBI, W OCHOBHBIX TMOJNIOXKEHWUH «CTpareruu pa3BUTHS
Bocniutanus B Poccuiickoit denepammmm Ha mepuon g0 2025 roma» (Pacmopsixenue
[TpaButenscTa PO ot 29.05. 2015 Ne 996 - p.).

XvMUS HA YPOBHE YTIyOJEHHOTO W3YUCHHS 3aHUMAET BAXHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOT0o oOpa3oBaHusa yuamuxcsa 10—11 kmaccos. M3ydenue npenmera,
peanm3yeMoe B yclioBuax audpepeHnnpoBanHOT0, MPOPUILHOTO 00YUEHHUS, TPU3BAHO
obecneunTh 00Ie00pa30BATEbHYIO U OOIICKYJbTYPHYIO MOATOTOBKY BBIIMTYCKHUKOB
IITKOJTBI, HEOOXOAUMYIO ISl aianTalid UX K ObICTPO MEHSIOMIMMCS YCIOBHUSAM KU3HU
B COITMYME, a TAKXKe JJIs MPOIOJKCHAS O0yUCHHS B OPTaHU3aIUAX MTPO(PEeCCHOHATFHOTO
00pa3oBaHuA, B KOTOPHIX XUMHSI SIBJSIETCS OJTHOM W3 TPUOPUTETHBIX AWCIIUTLUIHH.

B mporpamme mo XxuMuM Ha3HAUCHHE TIpeAMeETa «XUMHA» MONydaeT TMOAPOOHYIO
HMHTEPIPETALMIO B COOTBETCTBUU C OCHOBOMOoararommmMu nonoxkeausmu OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH TIENEH, COACPIKAHUsA, PE3YIbTAaTOB 00yUeHUS U TpeOOBaHUN K
YPOBHIO TOJTOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBJISIFOTCSA CJICAYIOIITHE
BBITIOJTHSACMBIE TIPOTPAMMOM 110 XUMHH (DYHKITHH:

— uH(POPMANMOHHO-METOANYECKAsA,  pealu3anusa  KOTOpoW  obecmeumBacT
MOJIYUCHHUE TIPE/CTABIACHUS O IEIAX, COJACpPKaHWH, OOImeH cTpareruu OOydYeHUS,
BOCITUTAHUSA W PA3BUTHS OOYJAIONTUXCS CPEACTBAMH TPEAMETA, M3ydaeMOTO B paMKax
KOHKPETHOTO TIPOduIs;

— OPraHU3AIMOHHO-TUTAHUPYIOMAsd, KOTOpas MPeAyCMaTpUBacT OMPEACICHHE:
MIPUHITUTIOB CTPYKTYPHUPOBAHUS U MOCIEA0BATSIEHOCTH U3YUCHHS YISOHOTO MaTepuania,
KOJIMYECCTBCHHBIX W KAUECTBEHHBIX €T0 XapaKTEPUCTHK, TOIXO0I0B K (hOPMHPOBAHHUIO
COZICPKATEIIbHOH OCHOBBI KOHTPOJISI W OICHKA 0O0pa30BaTENbHBIX JOCTHKECHUN
oOydJaommxcs B paMKax MTOTOBOW aTTecTalu B (popMe €AMHOTO TOCYMapCTBEHHOTO
HK3aMEHa TI0 XUMUH.



IIporpamma asig yrinyOJaEHHOTO H3YUSHHUS XUMUM:

— YCTAHABJIMBACT WHBAPUAHTHOE MPEAMETHOE COJAECPKAHUE, 00S3aTeNIbHOE IS
W3YUYeHUS B paMKaxX OTACIbHBIX MpoQuUieH, NpeaycMaTpUBaeT paclpenciicHue u
CTPYKTYPUPOBAHHUE €T0 MO KJaccaM, OCHOBHBIM COJICPKATEIIbHBIM JIUHUSAM/pa3aesiaMm
Kypca;

— NaéT NPUMEPHOE paclpenesieHne YUeOHOro BPEMEHH, PEKOMEHIYEMOro IS
W3YUYECHHUA OTJCIbHBIX TEM,

— MOpeaiaraeT NPUMEPHYIO NOCJICA0BATENIbHOCTh H3YUEHUS YUEOHOTO MaTepraja ¢
YUYETOM JIOTHKH TIOCTPOSHHUS Kypca, BHYTPUIIPEAMETHBIX M MEKIPEAMETHBIX CBI3CH;

— MaéT METOJMYECKYI0 WHTEPHPETAlMIO LIeJIeH W 3aJa4 M3yuyeHHs MNpeaMeTa Ha
yIiyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MNPUOPUTETOB B CUCTEME CPEIHETO
o011ero 00pa3oBaHUd, COJACPKATEIBHON XAPAKTEPUCTUKU IJIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHMS OCHOBHOM 00pa3oBaTebHOM IpOrpaMMbl CpeaHero oOliiero oOpa3oBaHUs
(JITIHOCTHBIX, METAMPEIMETHBIX, TPEAMETHBIX), a TAaKKE C yU4ETOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX JEHCTBUI OOYYarolieroca MO OCBOCHHUIO  COJICPKAHUA
MpeaAMETA.

Ilo BceM Ha3BaHHBIM TIO3MIMAM B TMPOrpaMMe II0 XUMHH MPEAyCMOTPEHA
MPEEMCTBEHHOCTh ¢ 00yUeHHEM XHMMHH Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus. 3a
npeaesiaMi YCTAaHOBJICHHOH TPOTPAaMMON MO XWMHHU 00s3aTeNbHONW (MHBapPHAHTHOMN)
COCTABJIAIONICH coAepKaHUs y4eOHOro mnpeaMera «XuMus» OCTaETCs BO3MOXKHOCTb
BbIOOpA €ro BapUATHBHOM COCTAaBJAIONICH, KOTOpas JOJKHA OMNPEASsAThCA B
COOTBETCTBHH C HAMpPaBJICHUEM KOHKPETHOTO TTPoduiis 0OyueHusI.

B coorBerctBMM ¢ koHuentyajdbHbiMM  nojoxeHusmu ~DOI'OC  COO
O HA3HAYEHUHU TMPEAMETOB 0a30BOro M yIIIyOJEHHOTO YPOBHEH B CHCTEME
mudepeHnnpoBaHHOTO 00YUEHUS HA YPOBHE CPEHETO 00ITeT0 00pa30BaHus XUMHUS HA
YPOBHE YriayOJIEHHOTO HW3YUYEHUs HAIMpPaBJICH HA PEAM3alMI0 TMPEEMCTBEHHOCTH C
MOCJCAYIOIIUM 3TAloM MOJIYUYCHUS XUMHUUYECKOTO O00pa3oBaHUs B paMKax H3yYeHUA
CIICIMAJIbHBIX  €CTECTBEHHO-HAYYHBIX M XUMHWYECKWX JUCHHUIUIMH B By3aX H
OpraHu3anugax CpeaHero MpodeCCHOHATLHOTO o0pa3oBaHus. B 3Tol cBsA3u mM3yueHHE
npeaMera « XUMUs» OPUEHTUPOBAHO MPEUMYIIIECTBEHHO HA PACIIUPEHUE U YTyOIeH e
TEOPETUUYECKOM W  MPAKTHUYECKOW  MOATOTOBKH  OOYYaroIIMXCs,  BBHIOpPABIIMX
onpenenéHapii mpodwib 0O0yUCHHSA, B TOM YHCIIC C TEPCICKTHUBOW TOCIEAYIOMIETO
MOJIYUCHHUSI XUMHUYECKOTO 00pa3oBaHWs B OpraHu3anusax IpodecCHOHaTFHOTO
oOpazoBanua. Hapsay c¢ »tum, B cBete TpeOoBanuii ®I'OC COO k miaHupyeMbiM
pe3ynbTataM OCBOeHUsA (denepanbHON 00pa30BaTEIFHON MPOTPAMMBI CPETHETO OOIIEro
00pa30BaHuA U3YyUCHUE MPEeIMETa « XUMUS» OPUEHTHPOBAHO TAKXKE HA PEUICHUE 3a7au
BOCITUTAHUS W COIMAJBLHOTO Pa3BUTHA OOydJaromumxcs, Ha (opMuUpoOBaHHE y HHX
OOIIICUHTEIIJIEKTYAJIbHBIX YMEHHUH, YMEHHWI paludOHAIU3alMKd Y4eOHOro TpyJa H
0000IMIEHHBIX  CMOCOOOB  ACATENBHOCTH,  HMMEIOIIUX  MEXKIUCIMUIUIMHAPHBIN,
HAJMPEIAMETHBIN XapAKTED.



CocrapnsiomuMu - mpeaMeTa  «XUMHUS» HA YPOBHE YIIYyOJEHHOTO W3YyUYCHUS
ABJISAIOTCS Yr1yOnéHHble Kypehl — «Opranndeckas xuMmus» u «O01as u HeopraHuueckas
xumuay. [lpu onpeneneHun MOAXOAOB K OTOOPY W CTPYKTYPHOW OpraHu3aiuu
COJICP’KaHMS ATUX KYpPCOB B MPOrpaMMe MO XMMHUHM 32 OCHOBY MPUHATHI MOJIOKEHUA
OI'OC COO o paznuuuax 6a30BOro U yrity0JIEHHOTO YPOBHEH M3YyUCHUS TIPEAMETA.

OcHoBy coaepxkaHus KypcoB «Opranndeckas xuMus» 1 «O011as 1 HeopraHuueckas
XUMUA» COCTABJISIET COBOKYIHOCTh MPEIAMETHBIX 3HAHUA M YMEHHH, OTHOCAIIUXCA
K 0a30BOMY YPOBHIO U3YUEHHUS MPEIMETA. ITa CUCTEMA 3HAHUM MOJTyYaeT ONPEACAEHHOE
TEOPETUUYECKOE AOMOTHEHUE, TTO3BOJIAIONIEE OCO3HAHHO OCBOUTDH CYIIECTBEHHO OOJIbIINMA
00BEM  (DaKTOJIOTHYUECKOTO MaTepuaja. lak, Ha YIIyOJEHHOM YypOBHE H3yUCHUS
npeaMera 00ecrneyeHa BO3MOXKHOCTh 3HAUUTEIBHOIO YBEJIMUCHHUS O0bEMAa 3HAHUU O
XUMUUYECKUX HJIEMEHTAX W CBOMCTBAX WX COCJMHCHHI HA OCHOBE PACIIUPECHUS U
yIayOJIeHUsT  TPEACTAaBACHUM O  CTPOCHUM  BEIIECTBA, XWMHUYECKOH  CBSI3H
U 3aKOHOMEPHOCTAX MPOTEKAHUA PEAKIMA, PacCMaTPpUBAEMBIX C TOUKH 3PEHUA
XUMUUYECKOM KHHETUKH W TEPMOJAMHAMHKHU. M3yueHHe MEepUOAMUYECKOrO 3aKOHA U
[Teproauyeckoid CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXAHMUECKUX TMPEACTABJCHUAX O CTPOCHHM aToMa. XHUMHWYECKas CBA3b
OOBSCHAETCS C TOYKMA 3PEHUS SHEPreTUUYECKUX M3MEHEHWH mnpu €€ 00pa3oBaHUM U
pa3pylIeHUH, a TAK)KE C TOUKHU 3PEHUS] MEXAHU3MOB €€ oOpa3oBaHus. M3yueHue TUIOB
peaknuii TOMOJHAECTCS (HOPMHUPOBAHWEM TIPEACTABICHUNH 00 AIICKTPOXUMHUCCKUX
MPOLIECCax M 3JICKTPOJIN3E PACIUIaBOB U PACTBOPOB BelIECTB. B Kypce opraHmyeckoi
XUMUH MPU PACCMOTPEHUHN PEAKIIMOHHON COCOOHOCTU COCAMHEHUHN yaensaeTcs 0codoe
BHAMAaHHE BOMpocaM 00 »3JIeKTPOHHBIX 3(hdeKxTaXx, O B3aMMHOM BIIMSHHUH aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIUH.

Oco00¢ 3HaUECHHWE UMEET TO, YTO HA COJCPIKAHHUE KYPCOB XUMHUH YIrIyOJEHHOTO
YPOBHSA HW3YUEHHS MJI KJIACCOB OMpEeAenEéHHOro mpoduiis (TjaaBHBIM 00pa3oM Ha HX
CTPYKTYPY | XapaKTep AOTOTHEHHH K OOITeH CHCTeMe MTPEAMETHBIX 3HAHUH ) OKa3bIBAIOT
BJIMAHUE CMEKHbIE MpeaMeThl. Tak, HampuMep, B COACPKAHUM MPeaMeTa AJisl KJIacCOB
XUMUKO-(U3UIEeCKOro mpodusis 0oJbINoe 3HAUCHHE OyayT UMETh AJIEMEHTHI yueOHOTO
Marepuaja no oouie xumun. [Ipu u3yueHun npeaMETa B JAHHOM CJIy4yae aKIEeHT OyAeT
clienaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TECOPHI B XMMHUU U B
(r3uKe: aTOMHO-MOJICKYJISIpHAs TEeOpHs (MOJEKYJsIpHAs Teopus B (PU3WKe), 3aKOHBI
COXPAHEHHMS MAaCChl U SHEPTUH, 3aKOHbI TEPMOJIUHAMUKH, JICKTPOJIN3a, MPEICTABICHUS
O CTPOEHHWH BEIIECTB U JPYroe.

B 10 e Bpems B COAEpKaHUM MPEaMeTa sl KIACCOB XMMHMKO-OMOJIOTHYECKOTO
npoduis OoNbIi yACTbHBIN BeC OyIeT UMETh OpraHndeckas xumusa. B stom ciydae
MPEAOCTABIAETCA BO3MOXKHOCTH AJis 00j1€€ 00CTOATEIRHOIO PACCMOTPEHUSA XUMHUUECKOM
OpraHu3alMy KJIETKH KaKk OWOJOTHYECKON CHUCTEMbI, B COCTaB KOTOPOHM BXOJSAT,
K TpUMEpy, TaKhe€ CTPYKTYpPHbI€ KOMIOHEHTHI, KaK JIMMUIbI, OCJIKH, YTJEBObI,
HYKJIEMHOBBIC KHUCJIOTBI W Jjpyrue. lIpm 3TOM 3HaHUA O COCTaBe€ M CBOWMCTBAX
MPEJCTABUTENICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CJIY>KAaT OCHOBOW JJist
W3YUECHUS CYIIHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TTHUIIICBAPCHNA.



B mmame ¢QopmMupoBaHMS OCHOB HAyYHOTO MHPOBO33PECHHUSA, OCBOCHHUSA
OOIIIeHAyYHBIX METOJOB MO3HAHHWSA W OMbITa MPAKTHUYECKOTO MPUMEHEHHS Hay4YHBIX
3HAHUM HW3yUYeHHE TpeaMeTra «XHUMHsS» Ha yriIyOln&éHHOM YPOBHE OCHOBAHO
Ha MEXMIPEAMETHBIX CBA3IX C YUYE€OHBIMH MpEeAMETaMH, BXOAAIIMMH B COCTaB
nmpeaMeTHbIX oOnactert  «EcTecTBEHHO-HayuHble MOpeAMEeTh», «MaremaTuka ¢
nHpopMaTHKa» 1 «PycCkuii S3bIK B TATEPATypay.

IIpu n3yueHnn yueOHOro npeamera « XuMus» Ha yriiyOJéHHOM YPOBHE TakKe, Kak
Ha YPOBHE OCHOBHOTO W CpeaHero olIero oopasoBanus (Ha 0a30BOM ypOBHE), 3aAaucii
MIEPBOCTEIICHHOM 3HAYMMOCTH SBJIsIeTCS (DOPMHPOBAHHE OCHOB HAyKH XHMHH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHHWSA, MPAKTHUYECKON ACATEIIBHOCTH YEIOBEKa H
OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJIbTYphl. Pelienre 3Toi 3a1aun Ha yriayOlIEéHHOM
YPOBHE W3YUYCHUA NPEAMETA MPEANOIAracT peajn3auio TaKuX HEIeH, Kak:

— (OpMHUPOBAHHE  TPEACTABICHUN: O  MaTCPHAIBHOM  C€AWMHCTBE  MHPAa,
3aKOHOMEPHOCTSIX W IMO3HABAECMOCTH SIBJICHHN TPUPOJbBI, O MECTE XHUMHH B CHUCTEME
€CTECTBEHHBIX HAyK M €€ Beaylleld poiard B OOECICUCHHH YCTOWUHMBOTO Pa3BUTH
YyeJI0OBEUECTBA: B PEIICHUH IPOOJEM 3KOJIOTHUECKON, SHEPreTMUECKOW M MHIIEBOM
0€30MacHOCTH, B Pa3BUTUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAJIOB, HOBBIX
WCTOYHMKOB HSHEPrHH, B OOCCHNEUECHUH PAIMOHAIBLHOIO MPHUPOJIOIOIb30BAHNA,
B (popMHUpOBAHHH MHPOBO33PEHHS B OOITCH KYIbTYPHI YEIOBEKA, a TAKKE SKOJIOTHUCCKH
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 3J0POBBIO M IIPUPOIHON Cpenie;

— OCBOCHHE CHUCTEMBI 3HAHWH, JIC)KANIUX B OCHOBE XUMHWYECKOW COCTABJISAIOLICH
€CTECTBCHHO-HAYUHOM KapTHHBI MUPa: (PyHIaMEHTAIbHBIX TOHATHM, 3aKOHOB W TCOPHMA
XHMHWH, COBPEMEHHBIX MPEJCTABICHUA O CTPOCHHWHM BEIIECTBA HA PA3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJICKYJIIPHOM, HAJAMOJICKYJIIPHOM, O TEPMOAUHAMHUYECKUX W
KWHETHUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUSA XUMHUYECKHX PEAKIUNA, 0 XUMHYECKOM
PaBHOBECHH, PacTBOpaX M JUCIEPCHBIX CHUCTEMaX, 00 OOIMMX HAy4YHBIX MPHUHITUAIIAX
XUMHYECKOTO MPOU3BOACTBA,

— ¢opMHPOBaHHE y OOYUYAIOITUXCS OCO3HAHHOI'O IMOHMMAHHS BOCTPEOOBAaHHOCTH
CHCTEMHBIX XHMHWYECKHUX 3HAaHMU 1Ji1 OOBSACHEHHA KIIOUEBBIX HASH W mpodjeM
COBPEMEHHOM XWMHH, I OOBSCHEHHWSA WM TPOTHOZWPOBAHMS SBJICHUM, HMEIOIIHNX
€CTECTBEHHO-HAYYHYIO MIPHUPOIY; TPAMOTHOTO PellieHUs MPOOJIeEM, CBA3AHHBIX C XUMHEH,
MPOTHO3UPOBAHWS, aHAIM3a M OLECHKH C TMO3UIHUM HSKOJIOTHYECKON 0e30MmacHOCTH
MOCJEICTBUN OBITOBOM M TPOM3BOJACTBEHHOW MEATEIBHOCTH YEJIOBEKA, CBS3AHHOW C
XUMHYECKUM MPOU3BOJICTBOM, HCMOJIb30BAHUEM U MepepadOTKOM BEIIECTB;

— yrayOneHue TpeACTaBASHUH 0 HayYHbIX METO/IaX MO3HAHWS, HEOOXOIUMBIX JUTS
MPUOOPETEHNS YMEHUI OPUEHTHPOBATHCSA B MUPE BEIIECTB U OOBICHEHU XUMHUYSCKHX
SIBJICHUM, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUUECCKON ACATECIBHOCTH U MOBCEAHCBHOM
JKA3HM.

B mrane peanuzamnuy nepBoOUYSPEIHBIX BOCIIMTATEIBHBIX H PA3BUBAOIIMX (DYHKITHI
1IEJIOCTHOM CHCTEMBI CPEAHET0 OOIIEro 00pa30BaHUs TPH U3YUESHUH MPeaAMETa K XUMHUI»



Ha yrny6néHHOM YpOBHE OCOOYH aKTyaslbHOCTb MPMOBPETAIOT Takue Lenn 1 3afadu,
Kak:

- BOCMUTaHWe YOeXXAEHHOCTWN B MO3HABAEMOCTU SIBMEHUIA MPUPOAbI, YBAXKEHUSA K
npoueccy TBOpYecTBa B 00M1aCTV TEOPETUYECKUX U MNPUKNAAHbIX WCCNef0BaHWNA B
XUMUK, POPMUPOBaHME MUPOBO33PEHUS, COOTBETCTBYIOLLErO COBPEMEHHOMY YPOBHHO
Pa3BUTUA HayKW;

- pa3BUTME MOTMBALMM K 0OYYEHMIO M MO3HAHWNIO, CNOCOBHOCTEN K CAMOKOHTPO/HO
1 CaMOBOCMMWTAHMIO HA OCHOBE YCBOEHMSA 06LLeUeN0BeYECKMX LIEHHOCTE;

- pa3BUTME [M03HABaTE/IbHbIX WHTEPECOB, WHTENIEKTYa/IbHbIX W TBOPYECKUX
cnocobHocTer 06yuvatoLLMXCH, (POPMUPOBAHME Y HUX CO3HATENbHOrO OTHOLLEHUS
K CamMo006pa3oBaHMIO W HernpepbiBHOMY 00pa30BaHWMI0 KakK YCMOBUIO  YCMELLHOM
npod)ecCnoHaIbHON N O0OLECTBEHHON AeATeNIbHOCT, OTBETCTBEHHOINO OTHOLLEHMS K
CBOEMY 3[J0POBbIO M NOTPEOHOCTN B 30POBOM 06pase XM3HMU;

- (hOpMMpPOBaHUE YMEHUIA N HaBbIKOB pPasyMHOro Npupoaono/ib30BaHNs, pa3BuTme
9KOMIOrMYECKON  KYNbTypbl,  MPUOBPETEHMEe  OnblTa  OOLLECTBEHHO-MOJIE3HOW
9KO/I0rMYeCKom AesTeNlbHOCTW.

O6Llee YNCNO YacoB, PEKOMEHAOBAHHbLIX AN U3YUYEHUS XUMUU Ha Yrny6/1eHHOM
YpoBHe, - 204 yacos: B 10 knacce - 102 yaca (3 yaca B Hefiento), B 11 knacce - 102 yaca
(3 vaca B Heferno).



COJEP)KAHUE OBYUYEHMUSI!

10 KUIACC

TeopeTuyeckne 0CHOBBI OPraHUYECK O XUMHH

[IpeamMeT W 3HAUEHWE OPTAaHWYECKOW XWMHUH, TPEACTABICHHE O MHOTOO0Opa3wuH
OPraHUYECKUX COCTUHECHUN.

DNEKTPOHHOE CTPOCHHME aToMa yTriiepoja: OCHOBHOE W BO3OYXAEHHOE COCTOSHHS.
BaneHTHBIE BO3MOXHOCTH aroMa yriiepoga. XUMHYECKas CBA3b B OPTaHUYCCKUX
COCMMHCHUAX. TUNBl THOpWUIW3AIMA aTOMHBIX opoOwTajed yriaepoma. MexaHu3MbI
o0pa3oBaHMA KOBAJECHTHOH CBsA3M (OOMEHHBIH W JOHOPHO-aKUENTOPHbIN). Tumsl
MEPEKPBIBAHUS aTOMHBIX opOuTanei, 6- u n-cBaA3u. OnuHApHAs, ABOWHAA U TpOHHad
cBsa3b. CrmocoOBbl pa3phiBa CBsA3CH B MOJIEKYJIaX OpPraHWYECKWX BemecTB. [loHsTHE O
cBOOOJHOM pajiKaie, Hykieoduie u siekTpoduie.

Teopust cTpoeHHs opraHuueckux coeanHeHuit A.M. ByTiepoBa U COBPEMEHHbIC
MPEJACTABIICHAS O CTPYKTYPE MOJIEKYJ. 3HAUCHHWE TCOPHHM CTPOCHUS OPTaHUYECCKUX
coenuHeHUNH. MonekynsapHable U CTpYKTypHbIe (opmyisl. CTpykTypHBIE (DOPMYITHI
Pa3TUYHBIX BHUAOB. pa3BEPHyTas, COKpaméHHasA, ckeneTHas. Msomepus. Buab
W30MEPHH. CTPYKTYpHas, MPOCTPAHCTBEHHASA. OJEKTPOHHBIE A(DPEKTHI B MOJECKYJIax
OpPraHUYECKUX COSAMHEHUH (MHTIYKTUBHBIA W Me30MEPHBIH 3(HeKThI).

[IpeacraBneane o Kiaccupukamuu  OPraHUYCCKUX  BemiecTB.  [loHatne
o (ynkumonansHOM Tpymnme. ['omomorusa. ['omonoruueckue psasl. Cucremarnyeckas
HOMeHKIaTypa opranwdeckux coeamaeanit (IUPAC) w TpuBManbHBIE Ha3BaHUS
OTAEJIbHBIX MPEACTABUTETIEH.

OcobeHHocTd W KiaccH(HKanps OpraHHdeckux peaknmi. OKHCIHTEIIBHO-
BOCCTAaHOBHUTEIIHPHBIC PEAKIINHA B OPTAHWICCKONH XAUMUH.

IKCnepUMEeHTAJIbHbIE METOAbI H3YUE€HHUS BelleCTB U X MpeBpaleHnii

O3HakomJjieHHE ¢ 00pa3laMyi OPraHUYECKUX BEIIECTB U MaTEpUaiaMy Ha UX OCHOBE,
OTBITHl TIO TIPEBPANICHUIO OPTaHWUYCCKUX BEIICCTB TPH HarpeBaHuW (TUTaBJICHHE,
0o0yTJTUBaHHE W TOPEHUE ), KOHCTPYHUPOBAHUE MOCIICH MOJIEKYJT OPTaHUIECKUX BEITIECTB.

Yriesoaopoasl

Anxanbl. ['omomormueckuii psn ajgkaHoB, oOmas Qopmyna, HOMEHKIATypa
¥ M30MepUs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ] aJIKaHOB, Sp -
ruOpuan3anms aTOMHBIX OpOuTaneit yriepoaa, o-cBsi3b. Kowghopmepwvi. Ouznueckue
CBOMCTBA AJIKAHOB.

XHUMHUUECKAE CBOMCTBA QJIKAHOB: PEAKIMM  3aMEIICHUA, HW30MEpHU3allnH,
JNETUAPUPOBAHMS, LUKIU3AlMK, MOUPOJU3a, KPEKWUHra, TopeHud. [lpedcmasienue o
MexaHuzme peaxyuti paouxanibHO20 3aMeUjeHUsl.

Haxoxnenue B npupoae. CnocoObl NOSyUYeHUS U TPUMEHEHHUE AJIKAHOB.

! Kypcueom B JaHHOM TEKCTE BBIACICHBI 3IEMEHTH COAEPKAHMS yIOHOrO MATEPHANA, KOTOPBIC M3YUAOTCS
B O3HAKOMHTCIHPHOM IJIAHE U HE BKJIFOUAKOTCS B COCTAB MPSAMETHBIX pe3yabTatoB ocsocHust OOIT COO.



Huknoankanel. OO6mas Qopmyna, HOMEHKIaTypa W u3oMepus. OcoOCHHOCTH
CTPOCHUS M XUMWYECKAX CBOWCTB MAaJIbIX (I[UKJIOMPONAH, MUKIO0yTaH) U OOBIUHBIX
(IMKJIOTICHTAH, IUKIOTEeKCaH) MUKIOATKAaHOB. CrocoObl MOMydeHUS W MPUMCHCHHE
LUKJIOATTKAHOB.

Ankensl. ['oMonorudeckuii psim ankeHoB, oOmas ¢GopMyna, HOMEHKIIATypa.
DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKY] AJIKEHOB, Sp*-THOpHAN3ALus
aTOMHBIX OopOuTaNieil yriepona, 6- u n-cBsa3u. CTPYKTypHAs W reoMeTpudeckas (Imc-
TpaHc-) uzomepus. Ousndeckre CBONUCTBA aIKEHOB. XWMHUYECKHAE CBOMCTBA: PEAKITUA
MPUCOEANHEHHUS, 3aMEIIEHUA B (O-MIOJIOKEHHUE MPU ABOWHOMN CBA3M, MOJUMEpPU3ALUUA U
OKHUCICHHS. [[peocmasnenue o mexanusme peakyuu 31eKmpopuibHoc0 NPUCOCOUHEeHUsl .
[TpaBuio MapkoBHukoBa. KadecTBEHHbIE pEAKIMKM HA JABOMHYIO CBA3b. CrnocoObl
MOJIYYEHHUS U IPUMEHEHUE AJIKEHOB.

Anxanvensl. Kmaccudukarus ankaaueHOB (COMPsOKEHHBIE, W30JIMPOBAHHEIE,
kymynuposanusie). OCOOCHHOCTH SJCKTPOHHOTO CTPOCHUS W XWMHUYECKUX CBOWCTB
conpsiKEHHBIX AUEHOB, 1,2- u 1, 4-npucoenunenue. [lonumepusanus CONPSKEHHBIX
nueHoB. CrocoObl MOTyYEHU U MPUMEHEHUE AJIKAJUEHOB.

Ankunel. ['oMmonormdueckuii psjg ankuHOB, oOmas ¢opMmyiia, HOMEHKIATypa H
U30MepHs. OJEKTPOHHOEC M TPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJl AQJIKUHOB, Sp-
ruopuaAn3alus aTOMHBIX oOpOuTaneit yriepona. DOuU3MUECKHE CBONCTBA AJIKUHOB.
XUMHUUECKAE CBOMCTBA: PEAKIMH MPUCOCAMHEHUSA, AUMEPU3ALMU U TPUMEPHU3ALIUH,
okucaeHus. KucnoTtHele CBOHCTBA AJKUHOB, MMEIOIIUX KOHIEBYIO TPOUHYIO CBS3b.
KauecTBeHHbIE peakiiiu Ha TPOWHYIO CBA3b. CnocoObl MOMyUYEHUS U NPUMEHEHUE
AJIKWHOB.

ApoMaThuecKkue yriieBOAOPOAbI (apeHbl). ['oMomorndecknii psiA apeHoB, oOmas
dbopMmyna, HOMEHKIATYpa U WU30MEPHsA. OJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYIbI O€H30a. [Ipasuio apomamudnocmu, npumepsbl ApoMAmudecKux COeOUneHu.
®dusnueckue CBOWCTBA apeHOB. XUMHUUECKUE CBOHCTBA OEH30Jla M €ro roMOJIOTOB:
pEaKIMu 3aMEIICHUS B OCH30JIbHOM KOJbLIE W YIVICBOJAOPOAHOM pPaJUKaJie, pPEeaKlUu
MPUCOEANHEHUS, OKHUCJIEHUE TOMOJIOrOB OeH3ofa. [Ipeocmasienue o mexanusme
peaxyuti snekmpoduivioco 3ameujerus. llpencrapnenue 00 OPHCHTHPYIOMEM TCHCTBUH
3amMecTuTeed B OCH30JIbHOM KOJIbLIE HA MOPUMEPE AJKWIbHBIX  PaJUKAJIOB,
KapOOKCUJIbHOM, THUJIPOKCUJIBHOW, aMHHO- W HUTPOTPYMMbl, aTOMOB TaJIOT€HOB.
OcoOEHHOCTH XUMHUYECKUX CBOUCTB ctHupoia. [lomumepusainusa crupona. CrnocoOsl
MOJIYYEHHUS U NPUMEHEHHUE apOMATUUECKUX YTIIEBOIOPOIO0B.

[Tpuponusiii Ta3. I[lonytapie HedrTsHBIC Ta3sl. HedTs M €€ mpomcxoxacHUE.
Kamennsiit yroms w mpoayktel ero mepepadoTku. CmocoObl mepepaboTkn HedTH:
MEPETOHKA, KPEKWHT (TEPMUYECKHUH, KaTaJuTHUYCCKUi), PpHGPOPMHUHT, THUPOJIH3.
[TponykTel mepepaboTku HEDTH, X TPUMEHECHHAE B POMBITIJICHHOCTH U B OBITY.

['eHeTHueckas CBA3b MEKIY PA3IMUHBIMU KJIACCAMU YTJIEBOAOPOIOB.

OJIEKTPOHHOE  CTPOCHUE  TaJIOTCHNPOU3BOJHBIX  YIJE€BOAOPOJOB.  Peakuuu
3aMEIIEHUA TaJoreHa Ha TUAPOKCOTPYNY, HUMPOSPYANY, YUAHOZPYNNY, AMUHOZPYANY.



JIeicTBME HaA TaJOTEHMNPOU3BOAHBICE BOJHOIO M CHOUPTOBOTO PacTBOpa MIETOYH.
Bzaumopeiicteue  gUTAJIOTEHAJIKAaHOB C MaribmeM W IUHKOM.  [/onsimue o
MEeManioopeaHuyecKux COCOUHCHUSIX. Hcmonp3oBanue raJOT€HIPON3BOHBIX
YTJIEBOJOPOAOB B OBITY, TEXHHUKE W ITPU CHHTE3€ OPraHUYECKUX BEIIIECTB.

IKCNEePUMEHTAJIbHbIE METOAbI H3YYeHHs BEIIEeCTB U UX MpeBpaleHii

Wzyuenne ¢pu3nuecknx CBONCTB YII€BOJAOPOIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yriaeBog0poa0B PA3IMIHBIX KIAccoB (0OecBeUMBaHNE OPOMHOM MM MOIHOM
BOJIBI, pacTBOpa TEpMaHTaHaTa KaJMs, B3aMMOJICHCTBHE aleTHIICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTtBeHHOE OOHApYKEHWE YIIIEpOAa W BOAOPOJA B
OPraHWYECKUX BEIICCTBAX, MOJYUCHHAES ATHIICHA M U3YUEHHUE €r0 CBOMCTB, 03HAKOMIICHHE
¢ koyueknusamMu «Hedtb» n «Yronb», ¢ o0pa3aMu IuiacTMace, KayuyKoB M PE3HHEI,
MOJETMPOBAHNE MOJIEKYJ YIJIEBOAOPOIOB M TAJIOT€HIIPOU3BOIHBIX YTIIE€BOIOPOIOB.

Kucaopoacoaepxaniue opraHnyeckKue coeTHHEHNs

[Ipenenbubie OqHOATOMHBIC CTUPTHI. CTPOCHHUE MOJIEKYJT (Ha PUMEPE METAaHOJIA |
sTaHoja). [omonmormueckuit psa, oOmas Qopmyna, W30MepHs, HOMEHKIIATypa
u kmaccudukarnma. DOuznyueckwe CBOWCTBA NPEACTBHBIX OJHOATOMHBIX CIHPTOB.
Bomopoansie CBA3M MEXITy MOJICKYJIAMHA CHUPTOB. XWMHWYECKHE CBOHCTBA: PEaKIMH
3aMEIICHHsS, JCTHUIPATAIMK, OKHCJICHHS, B3aUMOJCHCTBHEC C OPTraHWYECKAMH |
HEOPTraHWYECKUMHU KucjaoTamu. KauecTBeHHas peakius Ha OJHOATOMHBIC CITHPTHI.
JlelficTBue »TaHONAa W METAHOJA HAa oOpraHu3M ueyioBeka. CrnocoObl MOMYYEHUA U
MPUMEHEHUE OTHOATOMHBIX CITHPTOB.

[Ipocteie >¢gupb, HOMeHkmatypa W wm3oMmepus. OcoOeHHOCTH (PH3UUECCKUX H
XMMHUYECKUX CBOUCTB.

MHOT0aTOMHBIEC CTUPTHI — STHICHTIINKOJb U TIUTEpUH. OU3NYecKrne i XUMHUCCKHE
CBOWCTBA:  pEaKIMH  3aMEIICHHUS, B3aUMOJCHCTBHE C  OPraHWYECKAMH U
HEOPTaHUYCCKAUMHU KHCIIOTAMH, KAU4eCTBEHHAs PEAKIUs HAa MHOTOATOMHBIE CIHPTHI.
Ilpeocmaenenue o mexanuzme peakyuii HYKIeoQuivbHo2o 3ameujeHus. JlehcTBre Ha
opranu3Mm 4enoBeka. CrocoObl MOTYyUEHUS U TPUMEHEHHUE MHOTOATOMHBIX CTTUPTOB.

®enon. CTpoeHHE MOJICKYJTbI, B3aUMHOE BIIMSTHAE THAPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Ousnueckne cpoiicTBa ¢enoma. OCOOEHHOCTH XMMHUYECKHX CBOWCTB (heHOIA.
KauectBennnie peaknuu Ha ¢eHon. ToxcnmuHocTh ¢enoma. CrmocoObl MONydeHHS W
npuMmeHenue denona. OenondopmanbaeruaHas cMoa.

KapOonwnbHble COCMUHEHUS — aabJACTHIBI W KETOHBI. JJEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpymmbl. [ OMOJOTHYECKHE PAABl AIBJCTHAOB W KETOHOB, oOmIas
dbopmyna, nzomepus ¥ HOMeHKIaTypa. Ou3nueckne CBOWCTBA aTbJICTHAOB M KETOHOB.
XVAMHAYECKHE CBOWCTBA  aJbJACTHI0B M  KETOHOB. PEAKIHMH TMPUCOCIWHCHHUS.
Ilpeocmaenenue o mexanuzme peakyuti HyKIeoguivnoco npucoeounerus. OKACTECHUE
aNbJICTU/IOB, KAUECTBEHHBIC peaknmuu Ha anbaeruasl. CrocoObl MOMydeHUS |
MPUMEHEHHUE AJTbJICTHOB U KETOHOB.
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OIHOOCHOBHBIE TIpeJe/bHbIC KapOOHOBBIE KHCIOTHI. (OCOOEHHOCTH CTPOCHHUS
MOJIEKYT KapOOHOBBIX KHUCJIOT. M3omepuss u HoMeHknarypa. DuU3nuecKUe CBONCTBA
OJIHOOCHOBHBIX TMpPEJCIbHbIX KapOOHOBBIX KHCIOT. BoIOpoaHbIE CBSI3M MEXKIY
MOJIEKYJIaMHA KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOHCTBA: KHUCJOTHBIE CBOMCTBA,
peaknus HSTepuPUKAIKA, PEaKIUH C yYdaCTHEM  YTJICBOJOPOTHOTO  PaJHMKaa.
OcoOeHHOCTH CBOMCTB MypaBbMHOW KHUCJIOTHI. [TOHATHE O MPOU3BOJAHBIX KAapOOHOBBIX
KHCIIOT — CJOXHBIX 3QHUpaX, aHIUOPUOAX, 2AN02eHAHCUOPUOAX, AMUOAX, HUMPULAX.
Mmnoroo0pasue KapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOMCTB HENPEACIbHBIX U
apOMaTHYECKUX KApOOHOBBIX KHCJIOT, AUKAPOOHOBBIX KHUCJIOT, TMAPOKCUKAPOOHOBBIX
kucyoT. [IpeacTtaButenu BhICIINX KAPOOHOBBIX KUCIOT: CTEAPUHOBAS, MAJIbMUTUHOBAS,
OJICUHOBAS, JIUHOJIe8as, AuHoIen06as KACIOThl. CnocoObl MOTYyUYEHUS U MPUMEHEHUE
KapOOHOBBIX KHCIIOT.

Cnoxnble »¢dupsl. ['omomormueckwit psa, oOmas Qopmyna, u3OMepus W
HOMEHKIaTypa. OU3NUECKUE U XUMUYECKHAE CBOMCTBA: THAPOJIN3 B KACJION U IIETOYHON
cpene.

Kupsi. Crtpoenne, (usuueckne W XUMHUYECKHE CBONCTBA JKAPOB. THAPOIIHA3
B KUCJION U 11esi0uHOM cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COAEPKAIIMX OCTATKH
HEMPEETbHbIX JKUPHBIX KACTOT. JKUpbl B NPUPOJIE.

MbiTa Kak CONM BHICIINX KapOOHOBEIX KHCIIOT, MX MOIOIIee jeiicTBue. [Tonsmue
o cunmemuyeckux morouux cpeocmeax (CMC).

O6mras xapaktepucThka yrieBoaoB. Kmaccudukarms yriaeBogoB (MOHO-, TU- U
noncaxapuabl).  MoHocaxapuabl:  TUIIOKO3a, (PYKTO3a, eanakmosd,  pubosd,
oe3zoxcupuboza. DOUNUECKHWE CBOMCTBA M HaxOXJAcHWE B Tmpupoae. PDOTOCHHTE3.
Onmuueckasi usomepus. Konvuamo-yennas maymomepust HA npumepe MoJeKyibl
2IMOKO3bl, Npoekyuu Xeyopcd, 0- u [-anomepvl 2n0xk03bl. XUMHUYSCKHE CBOMCTBA
[JIFOKO3bl: PEAKIHUHM C Y4YyaCTUEM CHOUPTOBBIX WM aJbJACTHAHOW Tpynm, COUPTOBOE M
MOJIOUHOKHCJIO€ OposkeHue. [IpuMeHeHune rimoKo3bl, €€ 3HAUCHUE B JKUZHEAECATEIbHOCTH
opranusma. Jlucaxapuael: caxapo3a, MajabTo3a W .Jlakmos3a. BoccraHaBiauBarolue u
HEBOCCTAHABJIMBAIOIIME TUcaxapubl. [ naponus aucaxapuaos. HaxoxaeHue B mpupoie
u nupumeHenue. llomucaxapuabl: Kpaxmajl, TJUKOTeH W Lewmoio3a. CTpoeHue
MaKpPOMOJIEKYJT KpaxMmaJia, IIMKOTeHa U 1EUTt0103bl. OU3nueckue CBOMCTBA KpaxMalia u
LEJUTIOI03bl. XMMHUUYECKUE CBOMCTBA KpaxMmajia: THUAPOJIU3, KAYECTBCHHAs PEaKIUs ¢
HOIOM. XUMHWYECKHE CBOWCTBA IEJUTIONIO3bI; THAPOIIA3, MOTydeHHE H(PUPOB MEILTFOIO3HI.
[TonsiTue 06 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allCTATHBIN MIENK).

JKCNePpUMEHTAIbLHbIE MeTOAbI H3yYeHHsl BelleCTB U UX MpeBpaleHuii

PacTBOpUMOCTH pa3nuYHBIX CIUPTOB B BOJE, B3aUMOACHCTBUE STAHONA C HATPHUEM,
OKHCIJICHHE STWJIOBOTO CINHPTA B AIBJACTH] Ha PacKaJEHHOW MEIHON MPOBOJIOKE,
OKHCIIEHHE STHJIOBOTO CIUPTA JUXPOMATOM Kaiusg (BO3MOXHO HCIOJB30BAHUE
BUJICOMATEPHUATIOB), KAYECTBEHHbIE PpEAKIMA HA albJAeTUAbl (C THIAPOKCHIOM
anammuHacepedpa(l) u ruapoxcuaom menu(ll)), peakuus riamiepuHa ¢ THAPOKCHAOM
menu(ll), xuMudeckue CBOWCTBA pPACTBOPAa YKCYCHOW KHCJOTHI, B3aUMOJICHCTBHE
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pacTBOpa TIIIOKO3bl ¢ ruapokcuaoM memu(ll), B3amMomelicTBue kpaxmana ¢ HOJOM,
PENICHNE HKCIICPUMEHTANBHBIX 3a7a4d 1o TemMaMm «CriupThl U ¢deHomby, «KapOoHOoBBIE
KACITOTHI. CITOKHBIE A(DUPBI».

A30TCoaep:Kale OPraHuYecKe CoeUHeHNsl

AMWHBI — OpraHWuYecKhe TMPOW3BOAHBIC amMMmmaka. Kiraccuukaiums amMHHOB:
amndaTHUeCKUE W apOMaTHUYCCKUE, TEPBUYHBIC, BTOPUUHBIC W TpeTHuHbie. CTpOeHHE
MOJICKYJ, oOmas ¢opMmysia, HW30MEpHs, HOMEHKIaTypa HW (PHU3MUYECKHUE CBOWCTBA.
XVAMHAYECKOE CBOMCTBA almM(aTHICCKAX aMHHOB: OCHOBHBIC CBOMCTBA, aJIKIJIMPOBAHUE,
B3aUMOJICHCTBHE MEPBUYHBIX aMUHOB C a30TUCTOM KHCIOTON. COu aJKHUIaMMOHHMS.

AHWINH — TIPEJCTABUTE]Ib aMUHOB apoMarthueckoro psaa. CTpoeHue aHWIMHA.
B3aumHoe BiuMsiHME Tpynn aTOMOB B MOJIEKyJie aHWIMHA. OCOOEHHOCTH XMMUYECKHUX
cBOMCTB aHuiuHa. KauecTBeHHble peakuuu Ha aHWivH. CrnocoObl MOJMyUYCHUS H
npuMeHeHne anudaTuaeckux aMuHOB. [lonmydenue anmnmaa U3 HUTPOOESH30Ia.

AmuHokucnoTel. Homenknatypa u uszomepus. OTAENbHbIE MNPEICTABUTENH O
AMHUHOKHCJIOT: TJIMIUH, aJaHuH, QeHUIananun, ceput, 2ymamuno8ds KUCIomd, JU3UuH,
yucmeun. Onmuyeckas usomepusi avuroxuciom: D- u L-amunokuciomer. Guzndeckue
CBOMCTBA AMWHOKHCJIOT. XWMHYECKAE CBOWCTBA AMHHOKHCIIOT Kak aM(OTepHBIX
OPraHWYECKUX COEMHECHUM, peakius MOJMKOHACHCAUH, OO0pa30oBaHWE MENTHIHOU
cBa3U. buonornueckoe 3HaUeHUE aMUHOKUCIOT. CUHTE3 U THIPOJIU3 TIENTUIOB.

benku kak npupoaHbie nonumepsl. [lepBuuHas, BTOpUUHAA U TPETUUHAS CTPYKTYpa
OenkoB. XUMWYECKHE CBOMCTBA OCJIKOB. THAPOJIM3, ACHATYpallus, KAaYeCTBEHHbIC
peakiuy Ha OeJKH.

THonusmue 00 A30MCOO0PIHCAULUX 2emepoyUKIUYEeCKUX COCOUHEHUSIX.
Hupumuounoswle u nypunossie ocHosanus. Hyrneunogeie kuciomel: cocmaes, CmpoeHue
U OuoNI0CUYECKAst POilb.

IKCnepUMEeHTAJIbHbIE METOAbI H3YUE€HHUS BelleCTB U X MpeBpaleHnii

PactBopenue OenkoB B BOje, JAcHATypalus OCIKOB MPH HArpeBaHWH, IBETHHIC
peaKkiuy Ha OCJIKH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33124 10 TeMaM «A30TCOAepIKalllre
OPraHUYEeCKUe COSTUHEHUI» U «Pacrmo3HaBaHue OpraHMUeCKUX COCTUHEHUMY .

BbicokomoJiekyISipHbIe COeUHEHHUSI

OCHOBHBIE TIOHATHS XUMHUHM BBICOKOMOJIEKYJIAPHBIX COCIMHEHUM. MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALINM, CPEIHAA MOJIEKYJIAPHAA Macca.
OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUM — MOJIMMEpPH3ALNg U
MOJMUKOHACH CALMA. [Ipeocmasnenue 0 cmepeopeyispHocmu U  HAOMOIEKYIAPHOL
CMpYKmMype RNOIUMEpos8, 3A6UCUMOCMb CEOUICME NOIUMEPOE OM UX MOJEKYIAPHOCO U
HAOMOJIEKYIISAPHOCO CPOEHUSL.

[Tommmepnbie  matepmanbl.  [lmacTmacesl  (TTONMATHIICH,  TTOJMMPOTHIICH,
MOJIMBUHUIXJIOPHU, MOJIMCTUPOJT, MOJIMMETUJIMETAKPUJIAT, MOJIMKApPOOHATHI,
oy TUIICHTepedTanmar). Yrunuzarus u nepepadoTka ImiacTuKa.

DOnacToMephl: HAaTYPaJIbHBIN KayduyK, CHHTCTHUECKHE Kayuyku (OyTaJIMEeHOBBIH,
XJIOPOTIPEHOBBIN, U30TIPEHOBBIN) U cuiuKoHbl. Pe3nHa.
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Bosnokna: HaTypambHbie (XJIOTIOK, IMEPCTh, MIENK), HMCKYCCTBEHHBIC (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETHUECKHE (KAallPOH U JIaBCaH).

THonumepwr cneyuanvHoco Ha3HaveHus (MmeguoH, Kesidap, 21eKmponposoosiuue
noaumepwl, buopaziazaemvie NOIUMepsbl).

IKCIEePHUMEHTAJIbHbIE METOAbI H3YUeHHs BEIIeCTB U UX MpeBpalIeHni

O3HakoMmJjieHHE ¢ 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHbBIX BOJIOKOH, IMJIACTMACC,
Kay4dyKOB, PEIIEHNE YKCTICPUMEHTAILHBIX 33714 Mo TeMe «Pacmo3naBanue miacTMace u
BOJIOKOH».

PacuyétHble 3apaun

Haxoxaenne MoJIeKy IsipHOH (DOpMYJTbI OPraHHYECKOTO COSTMHEHHS TT0 MaCCOBBIM
JOJISIM  3JICMCHTOB, BXOJSIIMX B €r0 COCTaB, HaXOXKJICHHE MOJICKYJSIpHOHW (opmMyIibl
OPraHWYECKOTO COSAMHEHUS 10 Macce (00bEMY) MPOIYKTOB CTOPAHUS, MO KOJHUECTBY
BemecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIUH W/WIM  HMCXOIHBIX BEIIECTB,
YCTAaHOBJICHHE CTPYKTYPHON (OPMYJIBI OPraHWYeCKOro BEIIECTBA HA OCHOBE €ro
XHMHYECKHUX CBOMCTB WJIM CITOCOOOB TOJTYUEHHS, OMPEACIICHUE IOJIH BBIX01a MPOIyKTa
PCAKITUH OT TCOPETHUYCCKH BO3MOKHOTO.

MesknpeanMeTHbIe CBSI3H

Peanmuzanmss MEXNPEIMETHBIX CBSA3CH TPU W3YUCHWH OPTaHWYECKOW XHMHH B
10 kmacce OCYIIECTBIISETCS Yepe3 MCIOIb30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHATHN, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO
ITUKJIA.

OO06mme ecTeCTBEHHO-HAYUHBIC TIOHATHS. SBJICHWE, HAYYHBIH (akT, THIOTE3a,
TEOpWsA, 3aKOH, aHajW3, CHHTE3, Kiaccudukamusa, HAOMOACHUE, W3MEPEHHE,
AKCIICPUMEHT, MOJICITh, MOJICTTUPOBAHHUE.

®dusrka: MaTepusi, aToM, JICKTPOH, TPOTOH, HEHTPOH, MOJIEKYJIA, SHEPTCTUUCCKUAM
YPOBEHb, BEIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHUE BENIECTBA, (HU3MUCCKUE
BEJTUUHMHBI, STUHUIBI H3MEPEHUS, CKOPOCTh, YHEPTHS, Macca.

buomorus:  kmeTka, opraHusM, 9KocHcTeMa, Omocdepa, MeTabOIU3M,
HACJICJACTBEHHOCTh, aBTOTPO(HBINT ¥ reTepoTpodHBIH THIT TUTAHUA, OpPOKCHHE,
(dboTocuHTE3, NBIXaHKUE, OCITKH, YTIICBOIbI, YKUPBI, HYKJIIEHHOBBIC KUCIOTHI, ()EPMEHTHI.

["eorpadus: mose3HbIE HCKOTTAEMBbIE, TOTIJIMBO.

TexHomorus: MUIIEBBIC MPOAYKTHI, OCHOBBI PAIMOHAJILHOTO TMHUTAHWS, MOIOIIHAE
CPEICTBa, MaTEPHATBI U3 UCKYCCTBCHHBIX M CHHTETHUCCKUX BOJIOKOH.

11 KUIACC

TeopeTuyeckue 0CHOBbI XUMHH

AtoMm. CocTaB aTOMHBIX Aep. XUMHUUECKU 3eMenTt. U3otonbl. KopnyckyisapHo-
GONHOBOIL  Oyanuzm, 08olicmeennas npupooa saekmpona. CTPOSHHE >SJIEKTPOHHBIX
000JI0U€K aTOMOB, KBAHTOBBIE UMCJIA. DHEPIETUUECKUE YPOBHH U MOTYPOBHU. ATOMHBIE
opbutaym. Kraccudpukanus XAMWYECKHX JJIEMEHTOB (S-, p-, d-, [-2JE€MEHTHI).
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Pacnpenenenue 31€KTPOHOB MO ATOMHBIM OpPOUTANAM, MPUHYUN MUHUMYMA IHEPIUU,
npunyun llaynu, npasuno Xynoa. DIEKTPOHHBIE KOH(UTYpAIMA aTOMOB SJICMEHTOB
MEPBOr0—4ETBEPTOrO NEPHUOJAOB B OCHOBHOM U BO30YKAEHHOM COCTOSIHUU, SJIEKTPOHHbBIC
KoH(urypanmu WOHOB. [loHsmue 00 dSHepeuu UOHU3AYUU, DHEPSUU CPOOCMEd K
21IeKmpony. DIEKTPOOTPUIATETbHOCTb.

[Tepunoanueckuii 3akoH u [lepuoauueckas cucrema XuMu4eckux 3neMmenTos J[.M.
Menaeneesa. CBs3b MEPUOANYECKOTO 3aKOHA U [leproanueckol CUCTEMbI XUMHUECKHX
3JIEMEHTOB C COBPEMEHHOUW TEOpUEH CTPOCHHMS aTOMOB. 3AKOHOMEPHOCTH WU3MEHEHHS
CBOMCTB XMMHUUYECKUX 3JIEMEHTOB U 00Pa3yEMbIX MU MPOCTHIX U CJIOMKHBIX BEIIECTB MO
rpynmnaM # nepuoaaMm. 3HadeHue nepuoaudeckoro 3akona /.M. Menneneesa.

XUMUYECKasd CBA3b. BHABI XAMWYECKOW CBS3M. KOBAJICHTHAsA, WOHHAA,
MeTajumueckas. Mexanusmbl  00pa3oBaHWs KOBAJCHTHOM CBS3M. OOMEHHBIM U
JIOHOPHO-aKIIENTOPHbIA. DHEpPrusi W JUiMHA CBA3U. [lOJNISIPHOCTH, HAMpPABICHHOCTH U
HACBIIIAEMOCTh ~ KOBAJIEHTHOW cBs3u. Kparnele cBsa3u. BogoponHas — CBA3b.
MexMONEKYIIAPHBIE B3aUMOICUCTBHS.

BajieHTHOCT, W BaJ€HTHBIE BO3MOXKHOCTH aTOMOB. [ ubpuouzayusi amomHuIxX
opoumavieti. CBA3b JICKTPOHHOU CTPYKTYPhI MOJIEKYJI C KX TEOMETPUUECKUM CTPOEHUEM
(Ha MpUMeEpe COCTMHECHUN JIEMEHTOB BTOPOTO TIEPHO/IA).

[IpencraBiieHe O KOMIUIEKCHBIX COEIMHEHUAX. COCTaB KOMILJIEKCHOTO HWOHA:
KOMIUIeKCOOOpa3oBaTeib, Juranael. Koopounayuounoe uwucio. Homenxiamypa
KOMWIEKCHbIX ~ coeouHenull. 3HAUYEHHUE KOMIUIEKCHBIX coeauHenuid. [lonsaTtue o
KOOPJAWHALIMOHHOW XUMUH.

BemectBa ~ MONEKYJAPHOTO W HEMOJIEKYJAPHOTO  CTPOCHUA.  [HIibl
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYP) U CBOHCTBA BEIIECTB.

[Tonatue o naucnepcHbix cuctemax. VCTUHHBIE pacTBOpbl. [Ipedcmasinenue o
KOIouonwvlx pacmeopax. CrnocoObl BBIPAXKCHUS KOHIIEHTPAIMM PAcTBOPOB: MAacCOBast
JIOJISl BELIECTBA B PACTBOPE, MOJISIPHAS KOHLEHTpauus. HachleHHbIe 1 HEHACHIICHHBIC
PacTBOPBI, PaCTBOPUMOCTh. Kpuctasmmoruaparsl.

Knmaccudukanms w HOMEHK/IaTypa HEOPTAaHWMUYECKWX BEIIESCTB. |pHBUANBHBIC
HA3BAHUA OTJECJIbHBIX NPEACTABUTENIEH HEOPTAaHUUYECKUX BEIIECTB.

Knaccudukanns XuMruaecKuX peakiinii B HEOPraHMIECKOH M OPTaHMYECKONH XUMHUH,
3aKOH COXPAHEHUs MACChl BEIIECTB, 3aKOH COXPAHCHMS U MPEBPAIICHUSA HEPrUuu MpHU
XUMHUYECKUX PeaKIuax. TermoBbie YpPekTsl XUMHUUECKIX peakiuii. TepMOXUMUIECKUE
YPaBHEHUS.

CKOpOCTh XMMHYECKOW pPEaKIuu, €€ 3aBUCHMOCTh OT Pas3IMUHBIX (PaKTOPOB.
['omoreHHbI€ ¥ reTeporeHHbie peakuun. Karanus u karamu3aTopsl.

OOpatumble U HEOOpaTUMbIC PeaKIMU. XUMHUECKOE paBHOBecue. Kowcmanma
Xumuyecko2o pasHogecus. OaKTOPBI, BIHAIOINIME HA TMOJO0KEHHE XHUMHUYECKOTO
PaBHOBECHS. TeMIMepaTypa, [NABJICHWE W KOHICHTPALUWHM BELIESCTB, YYAaCTBYIOIIHMX B
peakiuu. [Ipunmun Jle [latenbe.
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Onextponutnyeckas aucconmanmsi. CuiibHbIE W clTadbie eKTPonTh. CTETeHb
nuccouuaimu. Hounoe npousseoenue 600vi. Cpeaa BOAHBIX PACTBOPOB: KHUCJIOTHAs,
HeHTpanbHast, menodHas. Bomopoausiii mokazarens (pH) pactBopa. ['maponus coneit.
Peakuun noHHoro oOMeHa.

OKHCITUTETFHO-BOCCTAHOBUTEIBHBIC peakinu. CTenieHb OKuCeHus. OKUCITUTENb U
BOCCTaHOBHTEIb. [IpOTiecch OKUCIICHUS W BOCCTAHOBIICHHA. BaxkHeHrie OKUCIUTENN |
BOCCTaHOBUTENH. MeTO 37eKTPOHHOTo OanaHca. DIEeKTPOJiM3 PacTBOPOB U PACIIaBOB
BEIIIECTB.

JKCNePpUMEHTAIbHbIE METO/Ibl H3yUeHHUS BELEeCTB U UX NMpeBpaleHuii

Pasnokenne mnepokcnma BOIOpPOJAa B NPHUCYTCTBHUM  KaTalnu3aTropa, MOJIEIH
KPUCTATMYECKUX PEIIETOK, MPOBEICHUE PEAKIMi HMOHHOTO OOMEHA, OMpPEACSICHHE
CpeIbl PaCTBOPOB C MOMOIIBIO HHANKATOPOB, U3YUECHUE BIMSHUSA PA3TMUIHBIX (DAKTOPOB
HA CKOPOCTh XUMHYECKON PEAKLINU U MOJIOKEHUE XUMHAUYECKOTO PABHOBECHS.

Heopranmyeckass xuimusi

[Tonoxxenne HEMETALIOB B [ [eprHoANYECKON CHCTEME XMMHUYECKUX A1eMeHTOB J[. 1.
MeHnneneeBa u 0COOCHHOCTH CTPOCHHS UX aTOMOB. DHU3NUECKHE CBOMCTBA HEMETAJIIOB.
AmtoTponusi HeMETaIJIOB (Ha MpUMEpPE KUcaopoaa, cepsl, pocdopa u yrnepona).

Bomopon. Ilonyuenme, ¢usndeckue © XUMHYSCKHE CBOMCTBA: PEaKIUU
C METaJUlaMH M HEMETAJJIAaMH, BOCCTAHOBHUTEIbHBIC CBOMCTBA. [ mapuabl. ToniusHeie
271eMEeHMbL.

lamorenst. Haxoxxnenwe B mpupoae, cmocoObl MOMydeHHs, (U3NUECKHE U
XUMHUYECKHe CcBoiicTBa. [amoreHoBomoponsl. BakHelmue KUCIOPOACOACpKaIUe
COCIMHCHUS TaJIoreHoB. JlabopaTopHble W TMPOMBINUICHHBIE CTHOCOOBI TOTyUEHUS
rajioreHoB. [[puMeHeHre TaTOTeHOB U X COCTMHCHHUMA.

Kucnopon, o30H. JlabopaTtopHble H TPOMBIIUICHHBIE CIOCOOBI TMOJyUYCHHUA
kuciopona. Ou3nueckue U XUMHUECKUE CBOWCTBA M MPUMEHEHHUE KUCJIOPOIa U 030HA.
OKcuabl U EPOKCUBI.

Cepa. HaxoxxiaeHue B mpupo/ie, CrocoObl MOIYYeHU, (PU3NUSCKUe U XUMHUYCCKHEC
croiictBa. CepoBomopon, cymbduasl. Oxcua cepri(1V), okcua cepoi(VI). Ceprucras u
CepHAs KUCJIOTHI U uX coyii. OCOOCHHOCTH CBOMCTB CEPHOM KHUCITOTHI. [ [puMeHeHue cepbl
U €€ COCIMHEHUN.

Azot. Haxoxaenue B mpupojie, CiocoObl OMyUYeHHS, (PU3NIECKHE U XUMHUCCKHE
CBOMCTBA. AMMHUAK, HUTPUAbI. OKCHIBI a30Ta. A30THUCTAs U Q30THAS KUCIIOTHI U MX COJIH.
OcoOEHHOCTH CBOWCTB a30THOW KHCJIOTH. [IpuMeHeHHME a30Ta W €ro COCAMHCHUM.
A3OTHBIC YIOOpEHMUS.

®ocdop. Haxoxnenne B mnOpupoae, CIHOCOOB TONYyYeHHS, (DU3HUCCKUC
1 xumMudeckue cpoiictBa. ®ocduapl u dpochun. Oxcuabl hocdopa, pochopHas kuciora
u e& comu. Memagocghopnas u nupogocghopuas xucnomei, ¢hocopucmas
u ocghopnosamucmas rkuciromwr. llpumenenune dochopa u ero coenuHCHHUH.
®docdopubie yaoOpeHus.
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VYrnepoa, HaX0XACHUE B MPHPOJC. AJIOTPOIHBIE MoauduKaui. Ou3ndeckue u
XUMUUYECKUE CBOMCTBA MPOCTHIX BEIIECTB, OOpa30BaHHbIX yriaepoaoM. OKcua
yraepoaa(ll), oxcun yraepona(1V), yrompHas kuciora U €€ Coiid. AKTHBUPOBAHHBIN
yronb, aocopoyusi. @ynnepenvi, cpagen, yenepoouvie HanompyoOxu. llpumeHnenue
MPOCTHIX BEILIECTB, 00PA30BAHHBIX YIJIEPOJAOM, U €r0 COSTMHECHUM,

Kpemanmii. Haxoxnaenwe B mpupoje, CrnocoObl TOMydeHUsA, (HU3HUECKHE
u xumuueckre cpoictBa. Okcma kpemuamsa(IV), kKpemHUEBas KHUCIIOTa, CHIIAKATHI.
[TpuMeHeHue KpeMHusA U ero coeanHeHu. CTeKI10, €ro MoJlyuyeHue, BUAbl CTEKIA.

[Tonoxenne metayioB B Ilepronuueckoil cUCTEeME XUMHUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS AJEKTPOHHBIX 000J0UEK aTOMOB METAJJIOB. Pacnpocmpanenue
XUMUYECKUX DIIeMEHMOG-Memaiioe 6 3emuol xope. OOmue (U3MUECKHue CBOMCTBA
MeTaIoB. [IpumMeHeHne MeTauioB B ObITY U TexHUKE. CIJIaBbl METAJIIOB.

DONEeKTPOXUMHUUECKUN psiA HampsHKeHWH MeTaiuioB. OOImMe crnocoObl MOTYyUCHHS
METAJLJIOB. THAPOMETAJUTYPrusd, MUPOMETATUTYPrus, snekrtpoMmeTtautyprus. [lonstue o
KOppo3uu MeTaijioB. CriocoObI 3alUThl OT KOPPO3HH.

OO6mas  xapakrepuctuka wmetamwioB [A-rpynmel  [lepuoanueckodt  cucTteMbl
XUMHUYECKUX djeMeHTOB. Hatpuit m kanmuii: mojydenne, QU3NUECKHE W XHUMHUYCCKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEMICCTB U UX COCAUHEHUH.

O6mas xapakrepuctuka MetaioB I[A-rpynnbel  [lepuoanueckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii u KaibIuii: ojlydeHne, (PU3ndeckne 1 XUMUICCKUE
CBOMCTBa, MPUMEHEHUE MPOCTHIX BEIIECTB W WX coeauHeHui. KECTkoCTh BOABI U
CrocoObl €€ YCTpaHEHUS.

Amovunmi: monydeHue, (U3NIECKAEe W XUMWYECKHE CBONCTBA, TPUMCHCHHE
MPOCTOTO BEIIECTBA M €T0 COCMMHCHMMH. AM(OTEpPHBIC CBONHCTBA OKCH/IA U THAPOKCHIA
ATFOMHUHUS, TUAPOKCOKOMIUIEKCHI A TFOMUHUA.

OO6mrast  xapakTepucTuka  MeTaioB  moOouHsix — moarpymm  (b-rpymm)
[Teproauyeckoi CUCTEMbI XUMHUECKUX JIEMEHTOB.

Ou3znuecKkue M XUMHUUYECKUE CBOHCTBA XpoMmMa W €ro coeauHeHud. Okcuabl U
ruapokeuasl - xpoma(ll), xpoma(lll) wm xpoma(VI). Xpomarei W AUXpOMATHI,
WX OKUCTUTENbHbIE CBOKCTBA. [lofyueHuEe U MpUMEHEHUE XpoMa.

Ou3nyecKne U XUMUYECKAE CBOMCTBA MApraHla U €ro COeaAuHeHU. Baxnenmme
coenmmaeans  mapranna(ll), wmapranma(IV), wmapraama(VI) wu  wmapranama(VIID).
[lepmaHraHar kajims, €ro OKACIATEIIBHBIE CBOMCTBA.

Ousnueckue W XMMHYECKHE CBOMCTBA »Kejie3a M €ro coenuHeHuil. OKCubl,
ruapokcuasl U conmm kenesa(ll) m oxemesza(lll). Tlomyuenne m mpumeHeHHE xenes3a
U €ro0 CIUIaBOB.

OU3AUECKUE W XUMHYECKHE CBOMCTBA Meau W €€ coeauHeHuil. [lomydenue
Y IPUMEHECHUE MEJIU U €€ COSTMHEHUH.

[{nak: monydenne, (PU3NUECKUE W XUMUUYECKHAE CBOMCTBA. AMGDOTEPHBIE CBOMCTRA
OKCHJIa U THAPOKCHUJA IIUHKA, THIPOKCOKOMILUICKCHI IIMHKA. [[puMEeHEHNE IUHKA U €r0
COCIUHEHHUN.
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JKCNePpUMEHTAIbHbIE METO/Ibl H3yUeHHUS BELEeCTB U UX NMpeBpaleHuii

Hzyuenne oOpasioB HEMETAUIOB, TOpeHUe cepbl, docdopa, Keine3a, MarHusi B
KUCJIOPOJIC, U3yUEHUE KOJUICKIUH «MeTaruiel U CIUIaBbl», B3aUMOJCUCTBHE IICJIOYHBIX U
MEIOYHO3EMETBHBIX METAJIJIOB ¢ BOAON (BO3MOXHO MCITOJIb30BAHWE BHICOMATEPHAIIOB),
B3aHUMOJCHCTBUE IIMHKA W JKEJIE3a C PACTBOPAMHU KHUCJIOT W IIENOYEH, KAYECTBEHHBIC
pPEaKIUM Ha HEOPraHWYECKHE AHHMOHBI, KAaTHOH BOJAOPOJA W KATHOHBI METAaJUIOB,
B3aUMOJCHCTBUE THIPOKCUAOB ATIOMUHHS WU IMHKA C PACTBOPAMM KHUCIIOT U IIEJIO0YEH,
pELIEHUE SKCIEPUMEHTAJIbHBIX 33/1au 1o TeMaM «[ anorens», «Cepa u €€ COeMHEHUY,
«A3zot u dochop u ux coenquHeHUD», «METATBI TIABHBIX TOATPYII,
«MeTayuibl TOOOYHBIX TOATPYIIID.

XuMHs " )KU3Hb

Ponpr xumum B 00€CH€YEHUMH YCTOMUMBOTO pa3BUTUA uelioBeuecTBa. [loHsThe
O HAy4YHBIX METOAAX MO3HAHWUA W METOJOJIOTMH HAYy4YHOrO HWccieAoBaHus. HayuHbie
MPUHIMIIBl OPraHU3allMd XUMHUYECKOTO0 MPOU3BOJACTBA. [IpOMBIIUICHHBIE CHOCOOBI
MOJIYUCHHSI BaKHEWUINTUX BEMIECTB (HA TMpUMEpPEe MPOW3BOACTBA aMMHaKa, CEPHOU
KHCITOTBI, MeTaHoja). [IpoMbIliuieHHBIE CTIOCOOBI TONMYYEHUS METAIOB W CIUIABOB.
XUMHUUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelapl W €ro MNocieAcTBusa. [Ipobrema
nepepabomku omxo00068 u nobounvix npoodykmos. Polb XuMuM B 00€CNEYEHUU
SHEPreTUUECKON 0€30MaCHOCTH. [Ipunyunsl « 3e1EH0U XUMUU ».

Xumusd U 310pOBbe UenoBeka. JlekapcTteeHHble cpenctsa. [Ipasua ncnons3oBanus
JIEKapCTBEHHBIX MPENApaToB. Poip XMMHUKM B Pa3BUTUU MEAULIMHBI.

XUMHSL TUIIUM. OCHOBHBIE KOMIIOHEHTbHI, TMHINEBbIC [00aBku. Posib xumun
B 00ECIECUEHUHN MUIIIEBON 0€30MaCHOCTH.

Kocmernueckne w mapdroMepHbie cpenactsa. beitoBas xumuda.  [IpaBmia
0€30MacHOT0 MCIOJIb30BaHUS MPENAapaToB OBITOBON XMMHH B MOBCEIHEBHON KU3HH.

XWMHUS B CTPOUTEIBCTBE. BAXKHEHIIINE CTPOUTEITLHBIEC MAaTEPHAJIbI (IIEMEHT, OSTOH).

XUMHUS B CEIIbCKOM X03sHcTBE. OpraHMueCcKue U MUHEPAJIbHBIC Y0OPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepUayibl, KPAcKH, CTEKJIO, KEepamuKa.
Mamepuainer 0z snexkmponuxu. Hanomexnonozuu.

Pacuérnbie 3a1aun

Pacuétel: Maccel BemecTBa WM 00bEMA Tra30B IO H3BECTHOMY KOJHMUYECTBY
BEIIIECTBA, Macce WM O00BEMY OJHOI0 M3 YYaCTBYIOIIMUX B PEAKIMM BEIIECTB, MACCHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CJU OJTHO W3 BEIICCTB MMEET
nmpuMecH, wacchl (00BhéMa, KONMYECTBA BEIISCTBA) TPOAYKTA PEAKIUH, €CIH
OJHO W3 BEIIECTB JAHO B BHJAE pPAaCcTBOpPA C ONPEACIEHHOM MACCOBOW JOJIEH
PACTBOPEHHOIO BEIECTBA, MACCOBOM AOJIM W MOJISIPHOM KOHIICHTPAIlMM BEIICCTBA B
pacTBOpE, AOJH BbIXOJA MPOAYKTA PEAKIIUA OT TEOPETUUYECKHA BO3MOXKHOTO.

MesknpeanMeTHbIe CBSI3H
Peanuzanus MeXNpPEeIMETHBIX CBSI3€H NMPU HM3yUYCHUM OOIIEH W HEOPraHWYECKOM
xumMuM B 11 Kinacce oCylIECTBISETCSA YEPE3 UCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-
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HAyYHBIX MMOHATHH, TaK M TMOHATHMN, MPUHITHIX B OTASIBHBIX IPEAMETAaX €CTCCTBEHHO-
HAy4YHOTO ITUKJIA.

OO6mme ecTeCTBEHHO-HAYUHBIC TOHSATHS. SBJCHUE, HAY4YHBIA (DaKT, THIOTE3a,
TEOPHS, 3aKOH, aHaju3, CHHTE3, KIIacCH(HKAINL, NEPHOJIWYHOCTh, HAOIIOICHHE,
U3MEPEHUE, SKCIICPUMEHT, MO, MOJICIIMPOBAHKC.

dusmka: MaTepHsi, MUKPOMHP, MAKPOMHP, aTOM, 3JICKTPOH, MPOTOH, HEHTPOH, HOH,
H30TOIIBI, PAJMOAKTUBHOCTH, MOJICKYJIa, SHEPreTHUYSCKUH YPOBEHB, BEIIECTBO, TEIIO,
00BEM, arperaTHoe¢ COCTOSHHE BCINECTBA, MJACAIBHBIA Ta3, (PM3HUYCCKHE BEIUUWHBI,
CIMHUIIBI U3MEPEHHS, CKOPOCTh, YHEPTHSI, Macca.

buomorus: kimerka, opraHm3M, »KocucTema, Owocdepa, MeTaboImM3M, MaKpO-
U MHKPODJIEMEHTBI, OCIIKH, >KHMPBI, YIJCBOJbBI, HYKICHHOBBIC KHCIOTHI, (DEPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIISCTB M MOTOK SHEPTUU B SKOCHUCTEMAX.

I'eorpadms: MuHEpanpl, TOpPHBIC IIOPOJBI, IOJC3HBIC HCKOIAeMBbIC, TOILIHBO,
PECYPCHI.

TexHomormsa: XWMHUYECKas MPOMBIIIICHHOCTh, METAJUTYPTHS, CTPOUTCIIBHBIC
MaTepHaJIbl, CEIIbCKOXO3SIMCTBEHHOE IPOM3BOJCTBO, IHINEBAs MPOMBIIUICHHOCTD,
(apManieBTHUYCCKAs MPOMBIIUICHHOCTh, IMPOHU3BOJCTBO KOCMETHUYECKHX IPEMapaToB,
IIPOM3BOJICTBO  KOHCTPYKIIMOHHBIX MAaTCPHAIOB, ASJICKTPOHHAS IPOMBIIIJICHHOCTD,
HAHOTCXHOJIOTHH.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM ¢ CHUCTEMHO-AEATEIBHOCTHBIM TOAXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPeaMeTa « XUMUA» HA YPOBHE CPEIHETO OOIIEro
00pa30BaHUA BBIJACJICHBl CJCAYIOIIME COCTABJAIOIIME. OCO3HAHWE OOYyYArOIIUMHUCS
POCCUMCKOW  TPaXKTAHCKOW  WJICHTUYHOCTH, TOTOBHOCTH K  CaMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTA W CaMOOMPENACJICHUIO, HAJIMYUe MOTHBALIMM K OOYUYEHUIO;
TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIIUXCS PYKOBOJICTBOBATLCA MPUHATHIMU B OOIIIECTBE
MpaBUJlaMM W HOPMaMHu TIOBEJCHUA, HAJWYME MPABOCO3HAHMS, HSKOJOTMUECKON
KYJbTYPbl;, ClIOCOOHOCTh CTABUTh 1[E€IM U CTPOUTH )KU3HEHHBIE TJIAHBI.

JInyHOCTHBIE  pe3yJibTaThl  OCBOCHUS  MpeaMera  «XHUMHUS»  OTPAXKAIOT
c(hOpMHUPOBAHHOCTh  OMBITA TIO3HABATEBHOW W  TPAKTHUYCCKOW  JCATEIHHOCTH
0o0y4Jaromuxca B IpoLecce peaji3aluu 00pa30BaTeIbHON EATEIbHOCTH.

JInyHOCTHBIE  pe3yJibTaThl ~ OCBOCHHUS  MpeaMera  «XHUMHUS»  OTPAXKaKoT
c(hOpMHUPOBAHHOCTh  OMBITA TIO3HABATEBHOW W  TPAKTHUYCCKOW  JCATEIHHOCTH
00yJaroIrXcs B MPOIEeCcCe peaan3alui 00pa3oBaTeIbHON AEATEIbHOCTH, B TOM YHCIIE B
YaCTH:

1) rpamaaHCcKOro BOCUTAHMSI:

OCO3HAHUA OOYYarOIUMHUCI CBOMX KOHCTUTYLIHMOHHBIX TpaB M 0O0sA3aHHOCTEM,
YBa)XEHHUA K 3aKOHY M MPaBOIOPSAJIKY;

MPEICTABICHUS O COIMAIBHBIX HOPMaX Y MPaBHiIaX MEKITNYHOCTHBIX OTHOIIICHUH B
KOJIJICKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATENIBHOCTH TPH CO3JaHUM YUEOHBIX
MPOEKTOB, PEIICHUH YYeOHBIX M TMO3HABATENIbHBIX 3a71ay, BHIMOJHEHUHW XHMHYECKHX
AKCIIEPUMEHTOB;

CIOCOOHOCTH TTIOHMMATh U TPUHUMATh MOTHBBI, HAMEPECHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TPU aHATU3€E PA3IMUHBIX BUAOB yUSOHON MESITEIbHOCTH,

2) NaTpHOTHYECKOr0 BOCTIMTAHUSA:

LIECHHOCTHOI'O  OTHOLIEHUA K HCTOPUUYECKOMY M  HAy4YHOMY  HAcCJIEIUIO
OTE€YECTBEHHON XUMHH,

YBOXEHUS K MPOLECCY TBOpPYECTBA B OOJACTH TEOPHM W MPAKTHUYECKOTO
MPUJIOKEHUS XUMUH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3yJIbTAT JIUTEIbHBIX
HaOJIOACHUN, KPONOTIMBBIX 3SKCIEPUMEHTAJBHBIX IOUCKOB, TMOCTOSHHOIO TpyJa
YUYEHBIX U MTPAKTUKOB;

MHTEpECa U MO3HABATEIbHBIX MOTHBOB B IOJIYYEHMH M MOCIEAYIOIIEM aHAIN3E
uHGOPMAIIMHU O IEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUSI:
HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEACHMUS,
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CIOCOOHOCTH OILICHWBATh CHUTYAIMH, CBSA3aHHBIE C XMMHYECKHUMHU SBJICHHSAMH, U
MIPUHUMATh OCO3HAHHBIE PEIICHU S, OPUCHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIEC HOPMBI U
IICHHOCTH,

TOTOBHOCTH OIICHUBATh CBOE MOBEICHUE U MOCTYNKH CBOUX TOBAPHILIECH C MO3UIIAMN
HPABCTBEHHBIX M ITPABOBBIX HOPM U € YUETOM OCO3HAHHWS MOCIEACTBHIM MOCTYIIKOB,

4) popmupoBaHusi KyJbTYpPbl 310POBbSI:

MOHUMAHMS [ICHHOCTEH 3/10pOBOr0 U O€30MaCHOr0 00pa3a KU3HU, HEOOXOUMOCTH
OTBETCTBEHHOTO OTHOINEHUA K COOCTBEHHOMY (PH3UUECKOMY U TICHXHYECKOMY
3/10pPOBBIO;

coOmoieHus TpaBMJI  Oe3omacHOro OOpallleHHss C BEIIECTBaMHU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU NEATEIBHOCTH,

MOHUMAHMS [ICHHOCTH MPaBUJI UHAUBUAYAJIBHOTO U KOJIJIEKTUBHOIO O€30MaCHOI0
MOBEJICHUS B CUTYaAlUAX, YTPOXKAIOIIUX 3[10POBBIO U )KU3HU JIIO/ICH;

OCO3HAHWS TIOCTCJACTBUH W HEMPUATAA BPEIHBIX MPHUBHIUCK (YMOTpeOIeHUS
AJIKOTOJISI, HAPKOTHKOB, KYPEHHUS );

S) TpyaoBoro BocnuraHus:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B YUEOHO-HUCCIIEI0BATEIHCKON IEATSTLHOCTH,
OOIIECTBEHHO TOJIC3HON, TBOPUECKON M APYTUX BUIAX NCITCIHHOCTH,

YCTAQaHOBKM HAa aKTHMBHOE yYaCTHC B PCIICHWW MPAKTHUYCCKUX 3a7a4 COIMAJILHOMN
HaIPaBJICHHOCTH (B paMKax CBOETO KjIacca, IIKOJIb);

WHTEPECA K MPAKTHIECKOMY U3YUSHHUIO TPOECCHi PA3IMIHOTO POJIa, B TOM YHCIIE
Ha OCHOBE MPUMEHEHWA MPEAMETHBIX 3HAHUN 110 XUMHUH,

YBAXEHUS K TPYY, JIOISIM TPyAa U PE3yJIbTaTaM TPYAOBON ACATEIIHBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHAMBUAYAJIHHON TPAaeKTOpUH 0O0pa30BaHUA,
Oyaymed mpodeccun m peanusandd COOCTBEHHBIX YKM3HEHHBIX INIAHOB C YUYETOM
JUYHOCTHBIX WMHTEPECOB, CIMOCOOHOCTEW K XWMHH, HWHTEPECOB W TOTPEOHOCTEH
o011IecTBa;

6) 3K0J10rHYeCKOro BOCTINTAHNS:

SKOJIOTMYECKH  I11€JIECOOOPAa3HOTO OTHOWIEHUS K MPUPOAE KaK MCTOUHHKY
CYIIIECTBOBAHHUS KU3HU HA 3eMJIE;

MOHUMAHUS TJOOAJIBHOTO XapaKTepa HKOJOTHYECKUX MPOOJieM, BIMSHUA
SKOHOMHUYECKUX MPOLECCOB HA COCTOAHUE MPUPOAHONU U COLMATIBHOMN CPEJIbL,

OCO3HAHUS HEOOXOAMMOCTH MCIOJIb30BAHUSA JOCTHKEHUHW XUMUM JJi1 PEIICHUA
BOIPOCOB PALMOHAJIBHOTO MIPUPOAOIIOIBE30BAHNS

AKTUBHOTO HENPUATHA NEUCTBUU, NMPUHOCALLIMX BPEN OKPYKAKOIIEW NPUPOLHOU
cpede, YMEHUA NPOTHO3UPOBATH HEOIATONPUATHBIC HKOJOTUUYECKUE MOCIEACTBUS
NPEeANPUHUMAEMBIX IEUCTBUNA U TIPEOTBPALLATD UX;

HAIMYUA PA3BUTOrO JKOJOTHUYECKOTO MBILUIEHHS, DKOJIOTHUYECKOU KYJIBTYPHI,
ONbITa ACATEJBHOCTH 3KOJOTMYECKOW HAMPABJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLUAJIbHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHUS aKTHBHO MPOTHBOCTOATH UICOJIOTHH XeMO(hoOHH,

20



7) IEeHHOCTH HAYYHOT 0 TIO3HAHUS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO PA3BUTHS HAYKH H
0O0I1IECTBEHHOMN MPAKTUKHU;

MOHWUMAaHUS CHEIUUKN XMMHAHA KaK HAYKH, OCO3HAHMS €& posid B (HOPMHUPOBAHUN
PaAIMOHAJIFHOTO HAYYHOTO MBINIJICHUS, CO3JaHWH IEJOCTHOTO TIPEACTABIICHUS 00
OKPYXAIOMEM MHPE KaK O €AUHCTBE MPUPOIBI M UYEJTOBEKA, B TO3HAHUW MPUPOIHBIX
3aKOHOMEPHOCTEH W PEIICHUH MPOOJIeM COXPaHEHUS MMPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH JIJIsI COBPEMEHHOM ITUBHITA3AITIH: B €€
T'YMaHACTHYECKOW HAMPaBJICHHOCTH W BaXKHOW POJM B CO3JAaHWM HOBOW 0asbl
MaTepPUATbHONW KYJbTYPbI, B PEMICHUH TJIOOATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHSA
YeJI0BEUECTBA — CHIPhEBOM, SHEPTETUUECKOM, MUIIIEBOM M SKOJIOTHUECKON 0€30MacHOCTH,
B Pa3BUTHH MEAWIHWHBI, 00CCIICUCHUH YCJIIOBHM YCIEITHOTO TPyAa M SKOJOTHUYECKH
KOM(OPTHOM JKM3HH KaXkKAOTO WICHA OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH:. TMOHUMAHWA CYIIHOCTH METOJOB TO3HAHMS,
UCIIOJIb3YeMBIX B E€CTECTBEHHBIX HAyKaX, CMOCOOHOCTH HWCIIONBh30BATh MOydacMbIe
3HAHWS I aHajau3a U OOBACHCHHS SIBJICHUH OKPYXKAIOMIETO MHPA W TPOHUCXOISIIIHAX
B HEM W3MEHCHWH, YMEHHS Aeiarh 0OOCHOBAHHBIC 3aKITIOUCHHS HA OCHOBE HAYUHBIX
(haKTOB M UMEIOMUXCS JAHHBIX C TEJTBIO TIOJTYUYCHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJTRHO MCIOJB30BaTh XUMHUUECKAE 3HAHUS JJIA PEIICHUS
mpo0JIeM B PEATbHBIX JKU3HCHHBIX CUTYaIHIX;

WHTEPECA K TO3HAHUIO, UCCIIEI0BATEIHCKOHN ACITETLHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOpa30BaHMIO,
K aKTHBHOMY TIOJTYYCHHWIO HOBBIX 3HAHWH TIO XWMHH B COOTBETCTBUW C JKA3HECHHBIMH
MOTPEOHOCTSMH,

WHTEpPECA K OCOOCHHOCTAM TpyJa B pasmudHbx cdepax mpodeccrnoHanbHOMI
JEATEITEHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHBIE PE3YJbTaThl OCBOSHWSA TMPOTPAMMBI 10 XWMHH Ha YPOBHE
cpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAUUMBIC IS dhopMupoBaHUs MUPOBO33PECHUS 00yyJaroImmxcs
MEKIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIMCHAYYHbIC TIOHATHS, OTPaKaIoIIne
IIEJIOCTHOCTh HAYYHOH KapTUHBI MUPA U CHEIU(HUKY METOIOB TTIO3HAHUSA, UCITOJIb3yEeMBIX
B ©CTECTBCHHBIX HayKaX (MaTepwisi, BEIIECTBO, SHEPIHs, SBJCHHUE, TPOIECC, CUCTEMA,
HAy4YHbIH (paKT, MPUHITUT, THTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, MCCICIOBAHHE,
HaOMIOICHNE, M3MEPEHHE, IKCTICPUMEHT | JIPYTHE);

YHUBEPCAIbHBIC YUeOHBIE JeHCTBHS (TIO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,
peryNsaTHBHEIE), oOecneunBaroiie (hopMupoBaHne (PyHKITHOHATBHONW TPAaMOTHOCTH H
COIMMAITEHON KOMTIETEHITUN 00YJarOIIHXCA,

CIOCOOHOCTh OOYYAIONTUXCS HWCIONIh30BAaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHEIE,
MHPOBO33PEHUYECCKUE 3HAHNUA M YHUBEPCAIbHBIC YIeOHbBIE IEHCTBHS B TIO3HABATEIFHON W
COLMAIIBHOU TIPAKTHKE.
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MertanpeAMeTHbIE PE3YIbTATHI OTPAXKAIOT OBJIAJACHUE YHUBEPCATBHBIMU YUCOHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHA U PETYISATUBHBIMH JACHCTBUAMMU.

ITo3naBaTe/ibHbIE YHHBEpCAJbHBbIE YUeOHbIEC AeiicTBHS
ba3oBbie JJoruueckue AeiicTBUSA:

CaMOCTOSTEILHO (hOPMYIMPOBATh M aKTYaJIM3UPOBATh MPOOIEMY, paccMaTPHBATh
€€ BCECTOPOHHE,

OMPEACIATD LEN ASATSIIbHOCTH, 3a/1aBas mapamMeTphl U KPUTEPHUU UX TOCTHXKCHUA,
COOTHOCHTD PE3yJbTAThl ICATEILHOCTH C TTOCTABIICHHBIMHU HEIISIMH;

HCTOJIb30BaTh MPHU OCBOSHWH 3HAHWUM MPUEMBI JJOTHUECKOT'O MBIIIJICHHS . BBIICIISITh
XapaKTEpHbIE TMPHU3HAKA TMOHATHM W yCTAHABJIMBAaTh WX B3aWMOCBA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE MOHITHSA U1 OOBSICHEHUS OTJASIBHBIX (JaKTOB U SBJICHUIA,

BBEIOMpaTh OCHOBAHWA W KPHUTEPHUH IS KiIacCH(HUKAIIMU BEIMISCTB U XUMHUUYCCKHX
peakuuit,

yCTaHaBJIWBATh MPUUMHHO-CJIEACTBEHHBIC CBA3W MEXKIY M3yYaeMbIMH SIBIICHUAMHU,

CTPOUTH JIOTHUECKHE PACCYXACHUS (MHIYKTHBHBIC, NCTyKTUBHBIC, TIO aHAJIOTHH),
BBISBJISATh 3aKOHOMEPHOCTM W IIPOTHBOPEUMS B PACCMaTPUBACMBIX SBJICHHUAX,
(hopMyIIHPOBATH BHIBOABI H 3aKITIOUCHHUS,

MPUMEHATh B MPOIECCE MO3HAHWA MCIIOJIB3YEMbIE B XHMHH CHMBOJAUYECKHE
(3HAKOBBIE) MOJIEITH, MPEOOPA30OBBHIBATH MOJICIBHBIC TIPEACTABIICHHS] — XUMUICCKHAN 3HAK
(CMMBOJT) 3JIEMEHTA, XUMWYECKas (popmysia, ypaBHEHHE XWMHUYECKOW DPEAKIUU — IIPH
pellieHH YueOHBIX MO3HABATE/IbHBIX W IMPAKTHUSCKUX 3a/1ay, MPUMEHATh Ha3BaHHBIC
MOJICJIbHBIC TPEACTABICHUA [JI1 BBIABIICHUS XapaKTEPHBIX MNPU3HAKOB H3y4aeMbIX
BEIIIECTB M XUMHUUYECKUX PEAKITUH.

ba3oBble uccienoBare/ibCKue JeiCTBUS:

BJIAJICTh OCHOBAMM METOJIOB HAYYHOT'O TTO3HAHUS BEIICCTB U XUMUUYECKUX PEAKIUN,

dopMynupoBaTh MEMW W 3aa4M HMCCIICTIOBAHUS, HCIIOIH30BATh IMOCTABJICHHBIC
1 CaAMOCTOATEIIBHO ¢(hOPMYJIHPOBAHHBIC BOTIPOCH B KAUSCTBE HHCTPYMEHTA ITO3HAHUS H
OCHOBBI 11 (DOPMHPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHIIBHOCTH BHICKA3bIBACMBIX
CYKIACHUM,

BJIQJICTh HABBIKAMM CAMOCTOATENBHOTO TNIAHUPOBAHUS U MPOBEJACHUS YUCHUUYECKUX
AKCHEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHUS HAOMIOAATh 3a XOJOM Tpoliecca,
CaMOCTOATEILHO TPOTHO3UPOBATH €T0 Pe3yNbTar, (OPMYJIHPOBaTh OO0OOIIEHUS W
BBIBOJbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUA, COCTABJIATH
000CHOBAHHBIM OTUET O MPOJAETIAaHHON paboTe;

MPHUOOPETATh OMBIT YUSCHUUYECKON MCCIEIOBATEILCKON M TTPOEKTHOM AEATEILHOCTH,
MPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSTEIILHOMY TOMCKY METOJIOB PEIICHUSA
MPAKTUYECKUX 3a7a4, MPUMEHCHHUIO PA3JIMUHBIX METOJIOB MO3HAHUA.

Pabota ¢ undopmanmeii:
OPHUEHTUPOBATHCS B PA3TUUYHBIX MCTOUYHWKAX WH(pOpMaIuu (HaydHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COACPKaHWA, CIIPAaBOUYHbBIE mocoOms, pecypcsl MHTepHEeTa),
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aHATM3UPOBATh HH(POPMAITAIO PA3TMYHBIX BUIOB M ()OPM MPEACTABIICHUS, KPUTHUCCKH
OIICHUBATh €& JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTD,

(hopMynupoBaTh 3aMPOCHl ¥ MPUMEHSTH PA3JIMUHBIE METOBI TPH TTOUCKE U 0TOOPE
uHdOpMaIM, HeOOXOUMOM 1711 BEIIOJTHEHN YIeOHBIX 33429 ONPEICTIEHHOTO THTIA,

npuoOpeTaTh  OMBIT  WCTHOJB30BaHWSA  WH(OPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3TUIHBIX TIOUCKOBBIX CHCTEM,

CaMOCTOATEILHO BBHIOMPATh ONMTHUMAJIBHYIO (hOopMy TpencTaBiieHus WHGOPMaIAH
(cxembl, rpaKH, TUArpaMMBbl, TAOJUTIBI, PUCYHKH U APYTHE),

WCIOJIb30BaTh HAYYHBIH SI3bIK B KAUeCTBE CPEACTBA MPH paboTe ¢ XUMHUYECKOMH
uH(OopMaIeit: MPUMEHATh MEXKTPEAMETHBIC ((PU3HMUECKHE M MAaTEMATHUYCCKUE) 3HAKH 1
CUMBOJTBI, (hOpMYIThI, a0OpEeBHATYPHI, HOMEHKJIATYPY,

HCITOJTE30BAaTh 3HAKOBO-CUMBOJIMUECKHIE CPEICTBA HATIISTHOCTH.

KoMmmyHuKaTHBHBIE YHUBEpCA/JIbHbIe y4eOHbIE JelcTBHA:

3a/71aBaTh BOIPOCH IO CYIIECTBY OOCYKJAaeMOW TEMBl B XOJIE JHAOra Wu/Hiv
JUCKYCCHH, BBICKA3bIBaTh HACH, (DOPMYJIHPOBATH CBOM MPEII0KCHHS OTHOCHTEIIHHO
BBITIOJTHCHUS MPEITIOKCHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAllHCH PE3yJIbTAaTOB IO3HABATEIBHON JIEATCIBHOCTH,
ITOJIYYEHHBIX CaMOCTOSATEIIBHO MM COBMECTHO CO CBEPCTHHKAMHU IPH BBITIOJIHCHUH
XUMHUYECKOTO AKCIIEPUMEHTa, MPAKTHUYECKOW PaOOTHl 1O HCCICIOBAHHIO CBOMCTB
M3y4aeMbIX BEIICCTB, peaau3aliid yueOHOro MpoeKTa, U (popMyIHpOBaTh BHIBOJBI IO
pe3yabTaTaM IPOBEAEHHBIX HCCACAOBAHUM ITyTEM COTJIACOBAHMS IIO3HMIMH B X0
00CYyXJIeHUA U OOMEHA MHEHUSIMHU.

PeryasiTuBHbIe YHHBepcajbHbIE Y4eOHbIE AeHCTBHA

CaMOCTOSITEJIbHO  MUIAHUPOBATh W OCYLIECTBJISITh  CBOK)  MO3HABATEJIbHYIO
NEATENIbHOCTh, ONpeaenas €€ Leld W 3aJaud, KOHTPOJHUPOBATh W 1O MeEpe
HEO0O0XO0MMOCTH KOPPEKTUPOBATh NIPEAJIaracMblii aAJITOPUTM ACHUCTBUMN MPHU BHITIOJIHEHUH
yueOHBIX M WCCIICIOBATEIHCKAX 3a/1a4, BeIOMpaTh Hanbonee 3(hheKTHBHBIA CIOCO0 WX
pEUIECHUA ¢ YYETOM MOJyYSHHUSI HOBBIX 3HAHUH O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILIECTBJISITh ~ CAMOKOHTPOJIb ~ JIEATEBHOCTM HAa  OCHOBE  CaMOaHaju3a
Y CAaMOOLICHKHU.

[TpenmeTHbIC PE3YAbTAThI OCBOECHUA POrpamMMbl o XUMUU Ha
yriiyOJéHHOM YpPOBHE Ha YypOBHE CpeaHero oOmero o0pa3oBaHWs BKIIOYAIOT
cnerupuyueckne IS ydeOHOro TpeaMeTa «XUMHUS» HAyYHbIC 3HAHWUA, YMCHUS W
crocoObl JACUCTBUNA MO OCBOEHHUIO, MHTEPIPETALMA U NPEOOPA30OBAHUIO 3HAHUHN, BUIbI
JEATCIIbHOCTU MO MOJYYEHUIO HOBOTO 3HAHWUS W MPUMEHEHWIO 3HAHUW B Pa3TUUYHBIX
yUeOHBIX CHUTYalMSX, a TaKXKEe B PEAIbHBIX JKU3HCHHBIX CHUTYAlUSAX, CBA3AHHBIX
¢ xuMmuell. B mporpammMe 1o XMMHM MPEIMETHBIEC PE3YJIBTATHI MPE/ICTABJICHBI IO T'0/1aM
U3YUYEHUA.
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INPEAMETHBIE PE3YJ/IbTATDBI

10 KVTACC

[TpenmeTHble pe3yabTaThl OCBOCHHS Kypca «OpraHuueckas XMMHS» OTPaXKaroT:

c(hopMHUPOBAHHOCTh NPEACTABICHUM: O MECTe W 3HAUCHHU OPraHUYECKON XHMHH
B CHUCTEME ECTECTBEHHBIX HAayK M €€ PO B OOECICUCHUM YCTOWUYMBOIO Pa3BUTHS
YyeJ0BEeUeCTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKOM, SHEPreTHUYECKON M THINEBOH
0€30MaCHOCTH, B Pa3BUTUM MEAUIMHBI, CO3/JaHMM HOBBIX MATEPUAJIOB, HOBBIX
UCTOYHUKOB HHEPrUM, B OOCCHEUCHUU PALMOHAIIBHOTO MPUPOIONOJIb30BAHMS,
B (hOPMHUPOBAHNH MUPOBO33PEHUS U OOITIEH KyIbTYPHI YEIOBEKA, a TAKKE SKOJIOTHICCKH
000CHOBAHHOTO OTHOILICHHS K CBOEMY 3J0POBbIO U MPUPOIHON CpENE;

BJIQJICHUE CUCTEMON XUMUUYECKUX 3HAHUN, KOTOPasd BKJIFOYAET: OCHOBOIOJIATAIOLINE
MOHATHS — XUMHUECKHM 3JIEMEHT, aTOM, AP0 U 3JICKTPOHHAS 000J109Ka aroma, s-, p-, d-
aTOMHbIE OpOUTAIM, OCHOBHOEC M BO30YXJAEHHOE COCTOAHMS aToMa, ruOpuau3aIus
ATOMHBIX OpOUTAJICH, NOH, MOJIEKYJIA, BAJICHTHOCTbD, AEKTPOOTPULIATEIBHOCTD, CTEICHb
OKHUCJICHUS, XUMHUUECKasA CBA3b, MOJIb, MOJIIPHAA MACCa, MOJISIPHBIA 00BEM, YIIICPOAHBIH
ckeneT, (YyHKIMOHAIbHAS TPYyMNa, PaguKall, CTPYKTYpPHBbIC (OopMYIbl (pa3BEPHYTEHIE,
COKpAIEHHbIE, CKEJICTHBIC), W30MEpHUS  CTPYKTypHAss ©  MPOCTPAHCTBCHHAS
(reomeTpuUecKas, ONMUYECKas), W30MEPBI, TOMOJIOTHUECKHH Ppsi, TOMOJIOTH,
YIJIEBOJAOPOABI, KHUCIOPOJA- MU a30TCOAECPIKAIINE OPraHUYECKUE COEIUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHUS, TEOPUH, 3aAKOHBI
(mepuoamueckuii 3akon [I.1. MeHneneera, Teopusi CTpOEHUA OPTaHUYECCKUX BEIICCTB
AM. DbBytnepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH COXPAaHEHUA H
MPEBPAIICHAS SHEPTUH TIPH XUMHUYECKHUX PEAKITUAX ), 3aKOHOMEPHOCTH, CHMBOJTHICCKAN
A3bIK XUMHUHW, MUPOBO33PEHUYCCKUE 3HAHUS, JICIKAIUE B OCHOBE MMOHUMAHUS TPUUMHHOCTH
U CHUCTEMHOCTH XWUMHWUYECKUX SBJCHHUM, MPEJCTABICHUS O MEXAHU3MaX XHUMWYECKHUX
peaKiuii, TEPMOJUHAMUUECCKUX U KHHETUUECKUX 3aKOHOMEPHOCTAX WX MPOTEKAHUA, O
B3aMMHOM BJIMSTHUM aTOMOB W TPYINI aTOMOB B MOJieKynaxX (WHAYKTUBHBIH W
Me3oMepHbit dddexTs, opueHTanTsl | w Il poma), dakTonorudyeckue CBEACHUS O
CBOMCTBAX, COCTaBe, TMOJYYEHUM © O€30MaCHOM MCIOJIb30BAHUM  BAXKHEHIIHX
OPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKA, OOIIMX
HAyYHBIX TPUHIWINAX XHMHYECKOTO TMPOW3BOJACTBA (HA TIPUMEpPE MPOW3BOJICTBA
MeTaHoJIa, TepepadoTKu HETH);

c(hOpMHUPOBAHHOCTh YMCHHMI. BBISBILITh XapaKTePHbIC TNPH3HAKH TOHSATHH,
YCTAHABJIUBAaTh WX  B3aWMOCBA3b, HCMOJb30BaTh  COOTBETCTBYIOIIUME  MOHATHSA
MPU OMMUCAHWUHU COCTaBA, CTPOCHHUS U CBONCTB OPraHUUECKUX COETUHEHUIA,

c(hopMHUPOBAHHOCTH YMCHHIA.

UCIOIb30BaTh XUMHUYECKYID CUMBOJUKY JJIi COCTaBJICHUA MOJICKYJISIPHBIX H
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEJICTHBIX) (hOPMYJ OpPraHWYECKHUX
BEIIIECTB,

COCTaBJIATh YPABHCHUSA XWMHUECKUX PEAKIMHA K PACKPhIBAaTh HX CYLIHOCTb:
OKHCJIUTENTbHO-BOCCTAHOBUTEBHBIX PEAKIIMN TOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO
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OayaHca 3TUX PEeaKlni, peakiuii HOHHOTO OOMEHa MyTéM COCTABJICHHS WX TOJHBIX W
COKpAIEHHBIX HOHHBIX YPaBHCHUIA;

W3TOTABJIMBATH MOJICITH MOJIEKYJI OPTaHWYECKHWX BEMICCTB JUIS WILIFOCTPAIH UX
XUMHUYECKOTO ¥ TIPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHWH. YCTAaHABIWBATh TPHUHAJICKHOCTh HW3YUCHHBIX
OPraHUYECKUX BEMIECTB MO MX COCTABY M CTPOCHHUIO K OMPEACIEHHOMY KJIacCy/Tpymie
COCIMHEHHH, Oasams UM Ha3BaHuA Mo cucremarnueckod HomeHknarype (IUPAC) u
npueoOums TPUBHWAIIBHBIE HA3BAHWSA I OTACIBHBIX TMPEACTaBUTENICH OPTraHWYeCKHAX
BCIECTB  (ITWJICH, AaIETWICH, TOJYOJ, TJUIEPUH, OTWICHIJIMKOIb,  (PEHOI,
dbopmanbaerua, aneTajabACTH, aleTOH, MypaBbHHAA KHCIIOTA, YKCyCHAas KHCIIOTA,
CTCApUHOBAsA, OJICHHOBAS, TMAJbMUTHHOBAS KHCIIOTHI, TJIMIWH, aJlaHWH, MaJbTO3a,
(dbpyKTO3a, aHWIVH, TUBUHWII, H30TPEH, XJIOPOIMIPEH, CTHPOJT U JPYTHE);

c(hOpMHUPOBAHHOCTH YMCHHUS OTIPEIEIATh BUJ XUMUYECKON CBSA3M B OPTraHUUCCKHUX
COCTMHCHUAX (KOBAJICHTHAS M MOHHASA CBS3b, G- U TT-CBA3b, BOJOPOAHAS CBA3b),

c(hOpMHUPOBAHHOCTh YMEHHS TIPUMCHSTH TIOJIOXKCHHSI TCOPHH  CTPOCHUA
opranndeckux BemecTB A.M. bytinepoBa st OOBSICHEHHS 3aBUCHMOCTH CBOHCTB
BEIECTB OT UX COCTAaBa M CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEPHU30BaTh COCTaB, CTPOCHHE, (PU3UUECKUE U
XUMHUYECKHAE CBOMCTBA THITMYHBIX TPEICTABUTEIICH PA3NMYHBIX KJIACCOB OPTaHWYECKHUX
BCINECTB. AJKAHOB, IUKIOATKAHOB, AJKCHOB, AJKAJMUCHOB, AJIKMHOB, apOMAaTHUYECKHAX
yTJAEBOAOPOIOB, CIHUPTOB, aJbACTHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX H
CJIIOXKHBIX 3(UPOB, XHUPOB, HUTPOCOCAWHCHWH W aMWUHOB, aMWHOKHCJIOT, OEJIKOB,
yrAEBOAOB (MOHO-, JHM- W TOJMCAXapHUI0B), WILIIOCTPUPOBATh TCHETHUECKYIO CBS3b
MEXKAY HAMH  YPaBHCHHSIMH  COOTBETCTBYIONIMX  XHMHYECKAX  PEAKIUH ¢
HCITIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS TIOATBEPXKAATh Ha KOHKPETHBIX MPHUMEPAX XapakTep
3aBUCUMOCTH PEAKITMOHHOW CITOCOOHOCTH OPTaHWYECKUX COCTUHEHWUN OT KPaTHOCTH H
THUTIA KOBAJICHTHOM CBSI3H (G- U M-CBSI3W ), B3AMMHOTO BJIMUSHHAS aTOMOB M TPYIIIT aTOMOB B
MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTePHU30BaTh WCTOYHHUKH YTIECBOIOPOIHOTO
coipbsi (HE(DTH, MPUPOIHBIA Ta3, YrOjih), CIOCOOBI €ro MepepabOTKA W MPAKTHUECKOE
MPUMEHEHUE TIPOAYKTOB MEPEPadbOTKH,

c(hOopMHUPOBAHHOCTH BJIAJICHHS CHCTEMOMN 3HAHUN O €CTECTBEHHO-HAYYHBIX METOIaX
MO3HAHWA — HAOMIOACHUY, W3MEPEHUH, MOJICITMPOBAHUH, HKCIICPUMEHTE (PEabHOM H
MBICJICHHOM ) 1 YMEHHUSI IPUMEHATH 3TH 3HAHWS,

c(hOpMHUPOBAHHOCTh YMCHHS TPHMEHSATH OCHOBHBIC OIEPAIlH MBICITUTEIIBHON
JNEATENbHOCTH — aHalli3 W CHUHTE3, CpaBHEHHE, O0000IeHHE, CHCTeMaTHU3AIIrIO,
BBHISIBJICHUE TPWIUHHO-CJCACTBEHHBIX CBS3CH — MJI M3YUYSHHUS CBOWCTB BEIIESCTB M
XAMHAYECKUX PEAKIAM,

c(hOpMHUPOBAHHOCTh YMEHWN. BBISBJISATh B3aWMMOCBA3b XHMHUYCCKUX 3HAHHK C
MOHATUAMU ¥ TIPEACTABIICHUSIMH IPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB TS OoJiee
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OCO3HAHHOT'O TOHWMAHWA CYIIHOCTH MaTE€PHAIBHOTO €IWHCTBA MHWpPA, HMCIOIH30BaTh
CHUCTEMHBIC 3HAHUS TIO OPTAaHUYECKOW XWMHH Il OOBSCHEHUS W TPOTHO3WPOBAHUSA
SABJICHUN, UMEIOIIHNX €CTECTBEHHO-HAYUHYIO MTPUPOY;

c(hOpMHUPOBAHHOCTh YMEHWN. MPOBOAWTH PACUETHI MO XUMHUECKUM (popMmyam u
YPaBHEHUSM XHUMHWYECCKHUX PEAKIWA C WCTOJb30BaHUEM (DU3MUECKUX BEIWYMH (Macca,
00BEM Ta30B, KOJIMUECTBO BEIIESCTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJUICCTBEHHOM
CTOPOHBI. PACUETHI TI0 HAXOXKIACHUIO XUMHUUYECKOW (DOPMYJIBI BEIIECTBA TIO U3BECTHBIM
MAaCCOBBIM  JOJIIM XUMHYECKHX OSJIEMCHTOB, TPOAYKTaM CrOpaHWs, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB,

c(hOpMHUPOBAHHOCTh YMEHHWH. MPOTHO3MPOBATH, AHAJTWU3UPOBATH M OICHUBATH C
MO3ULIMHN HKOJOTHUECKON O€30MacCHOCTH MOCJEICTBUS OBITOBOM M MPOM3BOJICTBEHHOM
NEATCIbHOCTA UEJIOBEKA, CBA3AHHOHW C TMepepadoTKON BEIECTB, HCMOJAb30BATh
MOJIYUCHHBIE 3HAHWS JJIA TPUHATHS TPAMOTHBIX PEIMICHWH MPoOjeM B CHTyaIlmsX,
CBA3AaHHBIX C XUMUEM,

c(hOpMHUPOBAHHOCTh YMEHHHA. CaMOCTOSITEIbHO TUIAHWPOBATH W TPOBOIUTH
XUMUYECKUAN SKCTIEPUMEHT (TIONYUCHUE W M3YyUCHHE CBOWCTB OPTraHMUECKHX BEIIECTB,
KQUEeCTBEHHBIE PEAKIMU YTJEBOIOPOJIOB PA3IMUHBIX KJIACCOB M KUCIOPOICOAEPKAIIMX
OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATBHBIX 33134 10 PaCTO3HABAHUIO
OPraHWYECKUX BEIIECTB) C COOMIOJACHWEM TPaBWJI O€30MacHOr0  OOpaleHus
C BeMIeCTBAaMH | JIaOOpaTOpPHBIM 000pyI0BaHuEM, (hOPMYJIUPOBATH 1ETh UCCIICTOBAHNA,
MPEACTABIATh B PasIudYHOW (hopMe PpE3yJbTaThl SKCIICPUMCEHTA, AHAJIM3WPOBATH M
OIICHUBATH X IOCTOBEPHOCTH;

c(hopMHUPOBAHHOCTH YMEHHIA:

co0/I0AaTh MpaBUJIa SKOJIOTUYECKHU IEI€CO00PAa3HOr0 MOBEJACHUA B OBITY U
TPYAOBOM JACATEIBHOCTH B IEJISAX COXPAHCHHUS CBOETO 3/0POBbSA, OKPYKArOIICH
MPUPOIHON CPEABl U JOCTHKEHUS €€ YCTOWUHNBOTO PA3BUTHSA,

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JICWCTBHS HA JKHUBBIE OPTraHU3MBI
ONPECIIEHHBIX OPraHMYECKNX BEIIECTB, MHOHUMAas cMbIC mokazatena [1/1K;

AHAJIM3UPOBATH  1EIECOO0PA3HOCTh MPUMEHECHHS OPraHUYEeCKUX BEIIECTB B
MTPOMBITINICHHOCTH U B OBITY ¢ TOUKH 3PEHUS COOTHOIICHUS PUCK-TIOJTB3A;

c(hOpMHUPOBAHHOCTh ~ YMEHWH.  OCYIIECTBJIATH  IICJICHANPABJICHHBIM  TIOWCK
XUMUYECKON WH(pOpPMAIMKM B Pa3IUUYHBIX HMCTOYHWKAX (HaydyHas W y4ueOHO-HaydHas
JuTeparypa, CpeACTBAa MaccoBoi WH(popMammu, VHTEpHET W Apyrue), KPUTHUYECKH
aHanU3UpPO8aAMs XAMHUECKYIO WH(OPMAITHIO, nepepabamvleams €€ U UCNOIb3080Mb B
COOTBETCTBUHM C TTOCTABJICHHON yUueOHOM 3aaueH.

11 KIIACC
[TpenmeTHble pe3ysibTaThl OCBOEHUA Kypca «OOIas MU HEOPraHWYECKasT XUMUS)
OTPaXkaroT:
c(hOpMHUPOBAHHOCTh  TPEACTABICHUN: O MaTepUaJbHOM  EIUHCTBE MHPA,
3aKOHOMEPHOCTSAX W MO3HABAEMOCTHU SIBJICHUI MPUPOABI, O MECTE U 3HAUCHUM XUMUU
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B CHCTEME €CTECTBEHHBIX HAyK M €€ poiM B OOCCNEUYCHHWH YCTOMYMBOTO Pa3BUTHA,
B PEUICHWU MNPOOJieM 3KOJIOTHYECKOM, SHEPreTUUECKOW M MHUILECBOH 0€30MacHOCTH,
B Pa3BUTHUH MEAMWIAHBI, CO3JJaHUH HOBBIX MATEPHUAJIOB, HOBBIX MCTOUHWUKOB SHEPIHUM,
B Oo0ECredYeHNW  PAMOHAJILHOTO  MPUPOJIOTOIB30BaHUSA, B  (OPMHUPOBAHUHA
MUPOBO33PEHUA U OOIIECH KyJIbTYPhl YEIOBEKA, a TAKKE IKOJOTHYECKA 000 CHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3J0POBBIO U PUPOJHOMN CpENE;

BJIAJICHUE CUCTEMON XUMUUYECKUX 3HAHUN, KOTOPasd BKJIFOYAET: OCHOBOIIOJIAraroIme
MOHATHA — XUMHUECKUNA AJIEMEHT, aTOM, SIIPO aTOMa, U30TOTIbI, 3JICKTPOHHAs 000JI0YKa
aToma, §-, p-, d-aTOMHbBIE OpPOWTAIM, OCHOBHOE W BO30YKIEHHOE COCTOSHHUS aroMma,
ruOpua3aIns aTOMHBIX opoOuTaneu, HOH, MOJICKYJIa, BaJICHTHOCTb,
ANEKTPOOTPUTIATESIIFHOCTh, CTEMEHb OKHUCJICHHS, XUMHUYECKas CBs3b (KOBaJICHTHAS,
WOHHAS, METAUIMYECKasi, BOJOPOJHAS), KPUCTA/UTMUECKAs pEMIETKA, XAMHYECKas
peaKurs, PacCTBOP, SIEKTPOJUTHI, HEITCKTPOJIMUTHI, JICKTPOIUTAYECKAS AUCCOLMALIIA,
CTEMEHb JWCCOLMALIMM, BOJAOPOJIHBIM MOKA3aTeNlb, OKHCIHUTENIb, BOCCTAHOBUTEIID,
TEITOBOM (KT XUMUUECKOH PEaKIHH, CKOPOCTh XUMHUECKOHN PeaKIMK, XUMHUUSCKOE
paBHOBECHE, TEOPUHU © 3aKOHBI (TEOPHSA DJICKTPOIUTHUYCCKOW  JIUCCOIMAIIHH,
nepuoanueckuii 3akoH .M. MeHnaeneeBa, 3aKOH COXPAHEHUS MAcCChl BEIIECTB, 3aKOH
COXPAHCHUS W MPEBPAILCHUS YHEPTUA NMPU XUMHUUYECKUX PEAKIUIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JACHCTBYIOITUX MACC), 3aKOHOMEPHOCTH, CHMBOJIMUECKHM S3BIK
XAMHWH, MUPOBO33PEHUCCKUE 3HAHUS, JICKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTH H
CACTEMHOCTH XWMHWUYECKUX SBJICHUM, COBPEMCHHBIC TPEACTABICHUA O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJIIPHOM W HAAMOJIEKYJISIPHOM YPOBHSX;
MPEACTABJCHUS O MEXaHU3MaX XUMHWYECKHX PEaKIUiA, TEPMOJIMHAMHUYECKAX U
KWHETHUYECKUX 3aKOHOMEPHOCTSAX WX NPOTCKAHWA, O XHMHYECKOM PaBHOBECHH,
pacTBOpax W JUCTIEPCHBIX CHCTEMaX; (DAKTOJIOTHUECKHUE CBEICHUS O CBOWCTBAX, COCTABE,
MOJy4YeHUH W OE€30MacHOM HCIIOJIb30BAHMM BAXKHEHIIINX HEOPraHUUYECKHUX BEIIECTB B
OBITY M TPAKTHUYECKON JEATEIBHOCTH YEJIOBEKa, OOIMX HAy4YHBIX IPHUHIMIIAX
XUMHYECKOTO MPOU3BOACTBA,

c(hOpMHUPOBAHHOCTh YMCHHMI. BBISBILITh XapaKTePHbIC TNPH3HAKH TOHSATHH,
YCMAanaeaueams WX B3aUMOCBA3b, UCNOJIb306aMb COOTBETCTBYIOIIUE MOHATHA MPU
ONMHCAHUM HEOPTaHWYECKUX BEIIECCTB M UX MPEBPAIICHUM;

chOpMHUPOBAHHOCTh YMCHHS  HCIOJB30BATh XHUMHUYECKYIO  CHMBOJIMKY JJIS
cocTaBjcHUA (POPMYIT BEIIECTB M YPABHCHHUI XUMHUCCKUX PEAKITUH, CHCTEMATHUCCKYIO
HomeHknatypy (IUPAC) u TpuBnanbHbie HA3BaHWS OTJACITBHBIX BEIIECTB,

c(hopMHUPOBAHHOCTh YMEHHS OIPEACIATh BAJCHTHOCTh M CTCIICHb OKHCICHUSA

XUMHUYECKUX DJICMEHTOB B COSAMHEHUSX, BT XUMUUCCKOM CBS3H (KOBAJICHTHAS, HOHHAS,

METaJUTMYECKast, BOAOPOIHAS ), THT KPUCTAJUTHUECKON PEIMIETKN KOHKPETHOTO BEIIECTRA,

c(hOpMUPOBAHHOCTh yMEHUA OOBICHATH  3aBHCHMOCTh  CBOMCTB  BEIIECTB

OT BHUJAA XWMHUECKOW CBA3M W THUNA KPUCTAUIMYECKOW PpEIIETKU, OOMEHHBIH M
JIOHOPHO-aKIIENTOPHBINA MEXaHU3MbI 00pa30BaHUA KOBAJICHTHON CBS3H,
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c(hOopMHUPOBAHHOCTh YMEHHH. KIACCU(UITMPOBATH. HEOPTAHUIECKHAE BEIIECTBA IO
WX COCTaBY, XMMHUYCCKHE PEAKIMH MO0 Pa3IMYHBIM TIPU3HAKaM (YHUCIY W COCTaBYy
pearupyronmx BEMIECTB, TEWIOBOMY 3Gh(deKkTy peaknmum, H3MEHEHHIO CTETCHEH
OKHCJICHHSI  DJICMEHTOB, OOpaTUMOCTH, YYacCTHIO Karaju3aropa W JPYTHE),
CaMOCTOSITEILHO 6b10Upams OCHOBAHUS W KPUTEPUU U KIaCCU(PUKAIIMM H3ydacMBbIX
BEIIIECTB M XMMHUYECKHUX PEAKITNH;

c(hOpMHUPOBAHHOCTh YMEHHS PACKPHIBATh CMBICI TepHOoaudeckoro 3akona J[.H.
MenpeneeBa W JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYI0, OOBACHUTENBHYIO H
MIPOTHOCTUYECKYIO (DYHKITHH,

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTePU30BaTh AIEKTPOHHOE CTPOSCHUE aTOMOB M
MOHOB XMMHUYECKHX JJIEMEHTOB IMepBOro—uerBéproro mnepuonoB Ilepuoauyeckoit
cucrembl JI.M1. MeHneneeBa, HCHONB3yd TOHATHSA «IHEPIrETHUYECKHE YPOBHUY,
«PHEPreTUYECKUE TMOJYPOBHH», «S-, p-, d-aTOMHBIC OpOWTAIN», «OCHOBHOE U
BO30YKJIEHHOE DSHEPreTUUYECKUE COCTOSHHS aroMa», OOBACHATh 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMHUYECKHX 3JIEMEHTOB M MX COCAMHEHMH 110 MEPHOAaM 1 TPyIIaM
[lepuonnueckoit cucrembl .M. MenaeneeBa, BaJC€HTHbIE BO3MOXHOCTH aTOMOB
3JIEMEHTOB HAa OCHOBE CTPOEHUSA UX AJIEKTPOHHBIX 000I0UEK;

c(hOpMHUPOBAHHOCTh YMEHUHN. XapaKTepHU30BaTh (OMHUCHIBATH) OOITHE XUMHUUYCCKUE
CBOMCTBA BEILIECTB PA3JIMUHBIX KIIACCOB, NOOMEEPIHCOamb CYIIECTBOBAHUE T€HETUUECKOMN
CBA3M  MEXKJIYy  HECOPraHWYECKUMHU  BEIIECTBAMHM C  TOMOIIBKD  yYPaBHEHUMH
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHM;

c(hOpMHPOBAHHOCTh ~ YMEHHUS  PACKpPhIBaTh  CYIIHOCTD: OKHUCJUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMN MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOT'O OajlaHCca 3TUX
peaKkimii; peakiuii HOHHOr0 OOMEHAa MyTEM COCTABJICHUS UX MOJHBIX U COKPAIIEHHBIX
WOHHBIX YPaBHEHHMM, peakIUi THUAPOJIN3a, PEaKIUui KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMeEpe THAPOKCOKOMIUICKCOB ITUHKA U aJTFOMUAHUA ),

c(hopMHUPOBAHHOCTh YMEHUSA OOBIACHATH 3aKOHOMEPHOCTH MPOTESKAHUS XHMHYCCKHX
peaKIii ¢ YUETOM MX SHEPreTUUECKUX XapaKTEPUCTUK, XapaKTEP U3MEHECHUS CKOPOCTH
XUMHUYECKON pPEaKIu B 3aBUCHMOCTH OT Pa3IMYHBIX (DaKTOPOB, a TAKXKE XapaKTep
CMEICHUST XUMUIECKOTO PABHOBECHS IO BIIUSHACM BHEITHUX BO3MCHCTBHMA (TIPHHITHTI
Jle laTenne);,

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPH30BATh XUMUUCCKHAE PEAKIINH, JICKAITHE B
OCHOBE MPOMBIIUICHHOTO TOJYYEHUA CEPHOM KHUCIOTHI, aMMHakKa, OOIHUE HAYUYHbIE
TIPUHIIUIIBI XUMHYECKUX TIPOW3BO/ICTB; 1E€C000Pa3HOCTh MMPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIICHHOCTH U B OBITY ¢ TOUKH 3PEHUS COOTHOIIICHUS
PHUCK-TI0Jb3A;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CHCTEMOW 3HAHWH O METOJAX HAYYHOTO TO3HAHMS
ABJICHUH MpPUPOABl — HAOMIOACHUE, W3MEPECHHE, MOACIUPOBAHUE, HSKCHEPUMEHT
(peaTbHBIN U MBICJICHHBIH ), UICTIOJIb3YEMbBIX B €CTECTBEHHBIX HAyKaX, YMEHHUS TPUMEHSATH
3TU 3HAHUSA TPU HKCHCPUMEHTATBHOM HCCICIOBAHUM BEIIECTB U Il OObBSICHEHUA
XUMHMYECKUX SBJIICHUN, HMMEIOIIMX MECTO B MPHUPOAE, MPAKTHUECKON JAEATEIHBHOCTH
YEJI0BEKA U B MOBCEIHEBHOM KU3HMU,
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c(hOpMUPOBAHHOCTh YMEHHSA BBIABIIATH B3aUMOCBSI3b XHMHUCCKUX 3HAHWN
C MOHATUAMM U MPEJICTABIICHUSAMHU IPYTUX €CTECTBEHHO-HAYUYHBIX MTPEAMETOB 15 OoJiee
OCO3HAHHOI'O MOHUMAaHUA MaTePUATILHOTO €AMHCTBA MUPA,

c(hOopMHUPOBAHHOCTh YMEHHSA TMPOBOJWUTH PACUYETHI. C HMCIOIH30BAHUEM MOHSATHI
«MaccoBas J10Jis BEIIECTBA B PACTBOPE» U «MOJISIPHASL KOHIICHTPALIMA»;, MACChI BELIECTBA
uim 00bE€Ma Ta3a MO M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAcCe€ WM O00BEMY OIHOTO
W3 YYaCTBYIOIIMX B PEAKIHMH BEIIESCTB, TEIIOBOTO H(dekTa peakiuu; 3HAYCHUS
BOJIOPOJITHOTO TOKA3aTelsl pPacTBOPOB KUCJIOT M IIEIOUEH C HM3BECTHOM CTEMEHBIO
JMCCOTMAIIAH, MacChl (00BEMA, KOMMUECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CITH OJTHO
W3 WCXOJHBIX BEHICCTB JAHO B BHUJIE PacTBOpa C ONPEACIIEHHOW MAaCCOBOM JIOJIEH
PacTBOPEHHOTO BEIIECTBA WJIM JaHO B W30BITKE (MMEET TMPUMECH), AOJIM BHIXOJa
MPOAYKTa PeaKlvh;, OObEMHBIX OTHOIIEHHUH Ta30B;

c(hOpMHUPOBAHHOCTh YMEHHA. CaMOCTOSITEJIbHO TIUIAHAPOBATH MW TPOBOJHTH
XUMUYECKUN SKCIIEPUMEHT (TMPOBEACHUE PEaKIMii MOHHOTO OOMEHA, MOATBEPKIACHUE
KQUeCTBEHHOI'0 COCTABA HEOPraHMUYECKUX BEIIECTB, OMPENCICHUE CPEAbl PAcCTBOPOB
BCIIIECTB C TOMOIIBIO WHIWKATOPOB, HW3YUCHHWE BIMSHUSA Pa3TUUHBIX (HAKTOPOB HA
CKOPOCTh XMMHMUECKON PEAKIUH, PEIICHUE SKCIECPUMEHTAIBHBIX 33/a4 MO TeMam
«Metauel» u «Hemerame») ¢ cobmomeHreM mpaBui 0€30MacHOTO  OOpareHus
C BEIIECTBAMH | JTAOOPAaTOPHBIM 000pyI0BaHEM, (POPMYITIUPOBATH TIETh UCCIICTOBAHNA,
npeocmasiisime B Pa3MUYHOM (HOpPME Ppe3yJbTaThl AKCIICPUMEHTA, JHAIUSUPOSANb
U OLIEHUBATh UX JTOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMIA: COOJIOATh TMpaBWia TOJIb30BAHUS XUMHUUYECKOU
MOCYI0M 1 1ad0opaTOPHBIM 000PYyAOBaHKWEM, OOPAIIEHUS C BEIIECTBAMHU B COOTBETCTBUH
C MHCTPYKIUSMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB, SKOJOTUUECKU
1€71€CO000Pa3HOrO MOBEACHUS B OBITY U TPYAOBOU JEATEILHOCTU B LEIAX COXPAHCHUS
CBOETO 3JI0POBbS, OKPYKAKOIIEA NPUPOAHON CPEAbl U JOCTHIKEHHUSA €€ yCTOMYHUBOTO
Pa3BUTHUA, OCO3HABAMb OMACHOCTh TOKCUYECKOTO JCHCTBUA HA >KUBBIE OPraHU3MBI
ONPEICIEHHBIX HEOPTAaHUYECKUX BEIIECTB, MOHUMAasA cMbIci nokazarens [1JIK;

c(hOpMHUPOBAHHOCTh  YMEHWH.  OCYIICCTBIIATH  IICJICHANPABICHHBIA  TOUCK
XUMHUYECKON WH(OpPMAIMKW B PA3NMYHBIX WCTOYHWKAX (HaydyHas W ydeOHO-HaydHas
JuTeparypa, cpeacTBa maccoBod wHbopwmaruu, MHTEpHET M Ipyrue), KPUTHUCSCKH
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMANHIO, TepepadaThiBaTh €€ W HMCIOJIH30BaTh B
COOTBETCTBUM C TTOCTABJICHHON yueOHOM 3aauei.
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TEMATWYECKOE N1AHNPOBAHUE

10 KJTACC

HanmeHoBaHMe

No Konnyectso
yacoB

pa3/esnioB 1 Tem

n/n
y4ebHOro npeameTa

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

MporpaMmHoe cofepXKaHue

Pasgen 1. TeopeTu4yecKmne OCHOBbI OpraHMYecKom XnmMmm

11 TlpefMeT opraHMyecKom 8
XUMUMN.
Teopusa CTpoeHus
OpraHnyecKmnx
COeiVHEHNIA
A. M. bytnepoBa

MpeAMET 1 3HAYEHWE OPraHNYecKol
XUMUK, NPeCTaBEHNE O MHOr006pa3nun
OPraHNYecKMX COeNHEHWIA.

DNEeKTPOHHOe CTPOeHWe aToma yriepoga:

OCHOBHOE 1 BO30Y>XJeHHOe COCTOSHMS.
BaneHTHble BO3MOXHOCTM atoma
yrnepoga. XviMM4eckas CBsi3b

B OpraHnyeckmx coeanHeHnsX. Tunbl
rmépuamnsaunm atoma yrnepoga.
MexaH13Mbl 06pa3oBaHNsA KOBa/IEHTHOM
CBA3UN (OOMEHHBIN 1 JOHOPHO-
aKUENnTopHbIN). TUnbl NepeKkpbIBaHNA
aTOMHbIX opbuTanei: a- 1 N-CBA3N.
OfvHapHas, [BOHas 1 TPOMHas CBA3b.
Cnocobbl pa3pbiBa CBA3E B MOMEKYNax
OpraHn4eckux BeLecTB. MoHATMe

0 CBOBGOAHOM pafvKane, Hykneoguie 1
anekTpoune.

Teopusi CTPOEHUA OpraHNYecKnX

OCHOBHble BU/bl AeATENIbHOCTY
0byyaroLmxcs

PackpblBaTb CMbIC/T U3YyYaeMbIX
MOHATWI (BbIAENATb UX XapaKTepHble
MPU3HaKK) N NPUMEHATL 3TU MOHATUA
Mpy onucaHUM cocTasa N CTPOEHNA
BELLLECTB, ANs 06bACHEHUSA
OTAEeNbHbIX (DAKTOB U ABMIEHUM.
PacKpbIBaTb CMbIC/T NOMOXEHWA
TEopUN CTPOEHNA OpraHUYecKnx
Bewlects A. M. byTnepoBa u
MPUMEHATb UX AN 06BACHEHUA
3aBMCUMOCTW CBOWCTB BELLECTB

OT COCTaBa 1 CTPOEHWS.
icnosnb3oBaTh XMMUYECKYHO
CUMBONKY A/191 COCTaB/IEHMS
MOEKYNAPHBIX Y CTPYKTYPHbIX
(pa3BépHyTbIX, COKPALLEHHbIX,
CKeNeTHbIX) hopMy /1 OpraHNYecKnx
BELLeCTB.

OnpenensTb BUAbI XMMNYECKOM
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

coeauHeHnin A.M. byTnepoBa u ee
COBpPEMEHHOe pasBUTUe - CTPYKTYpHas
Teopus OPraHNYecKnX CoeauHEHWIA.
3HayeHVe Teopun CTPOEHUA
OpraHM4yecKnx CoeauHEHWIA.
MonekynsapHble N CTPYKTYpHble
(hopmysbl. CTPYKTYpHbIE (hOpMY bl
pas/IMyHbIX BULOB: pasBepHyTas,
COKpalLLleHHas, CKeneTHas.

3omepua. Bugbl nsomepun:
CTPYKTYpHas, MpoCTpaHCTBEHHas.
DNeKTPOHHbIe 3(PeKTbI B MONEKYMax
OpraHNYecKnx CoeanHEHNN.
VHAYKTUBHbLINA 1 Me30MEPHbIA 3P(EKTLI.
[MpesacTaBneHme o Knaccugpmkaumm
opraHuyeckux BellecTs. MoHATHE

0 (PYHKUMOHaNIbHOM rpynne. [T oMonorus.
["omonoruyeckume psagbl. HomeHKnaTypa
OpraHNYecKnx CoeanNHeEHN
(cucTematuyeckas v TpUBUasIbHbIE
Ha3BaHuA).

OC06eHHOCTH 1 Knaccugmkaums
OpraHn4YecKmnx peakunin. OKMCINTeNbHO
BOCCTaHOBUTE/IbHbIE peakLmm

B OPraHN4eckKom XMmmu.
JKCrepuMeHTasIbHble MeToAb!
N3yYeHWA BELLIECTB U UX MpeBpaLLeHWi:

cBsA3n (O4MHApPHbIE, KpaTHbIe)

B OPraHNYecKnX CoeUHEHNSX.
XapakTepun3osatb pPosib U 3HaYeHWe
OpraHNYecKor XMMUKN B peLLeHn
MPo6/ieM 3KONOrMYECKOW, MULLIEBOWA
6e30MacHOCTH, B Pa3BUTUM
MeANLMHbI, CO34aHNN HOBbIX
mMaTepuanos, B 06ecneveHnn
paumoHa/IbHOT 0
MPYPOAOMNOL30BAHNS;
MOATBEPXKAATb eé CBA3b C ApYrMMu
HayKamu.

icnonb3oBatb Mogenu
OpraHNYecKnx BeLLeCTB

A9 NANOCTPALUN UX XUMUYECKOTO 1
MPOCTPAHCTBEHHOIO CTPOEHMUS.
HabnogaTb 1 onucbIBaTb
[AEMOHCTPaLOHHbIE OMbITbI;
MPOBOAUTbL W OMKUCLIBATb
nabopaTtopHble ONbITbl
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Toro no pasgeny

Pa3fen 2. ¥rnesogopoasl

2.1 TlpegenbHble
yrnesogopoasbl -
aJIKaHbl, LMKNoa/IKaHbI

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

 [leMoHcTpaunn:

- 03HaKOM/IeHMe C 0bpasLamm
OpraHN4YecKmnx BeLLeCTB U MaTepuanamm
Ha UX OCHOBE;

- OMbITbl MO NPEeBPALLEHNIO
OpraHN4YecKmnX BeLLEeCTB NPU HarpeBaHUM
(nnasneHne, 06yrnMBaHve 1 ropeHue).

* JlTabopaTOpHbIE ONbITbI:

- MOAEeNIMpoBaHme MOJIEKY/T
OpraHN4ecKnx BeLLeCTB

AJKaHbl. [TOMONOrnYecKnii psig ankaHos,
06Lwan opmyna, HOMeHKIaTypa u
n3omepus. SNEKTPOHHOE U
MPOCTPaHCTBEHHOE CTPOEHME MOMEKY/T
a/lkaHoB, N-rnmépuamn3aLma aToMHbIX
opbuTanei yrnepoaa, 0-CBs3b.
KoHdhopmepbl. Pr3nyeckme CBOMCTBA
a/KaHoB.

XMMMYECKME CBONCTBA a/lKaHOB: peakLuin
3aMeLLIEHUS, N30Mepur3aLmn,
AernapupoBaHmns, LMKIM3auun,
NMPONM3a, KPEKNHIa, ropeHus.
HaxoxaeHue B npupoge. Cnocoobbl
NONYYeHNs N NPUMEHEHNE aNIKaHOB.

BnageTb M3yvyaeMbIMU XUMUUYECKMMU
MOHATUAMM.

BbISIBNATb XapaKTePHbIe MPU3HaKK
MOHATWIA, yCTaHaBNMBaTb UX
B3aMMOCBS$3b, 1CMO/b30BaTh
COOTBETCTBYHOLLME NOHATUA

Mpy ON1caHMM COCTaBa, CTPOEHUS

1 NpeBpaLLeHnii OpraHNYecKmx
COEeIVHEHWIA.

Acnonb3oBaTh XMMUYECKYHO
CUMBO/NKY [19 COCTaB/IEHNS
MOIEKYNAPHBIX U CTPYKTYPHbIX
(pa3BEPHYTON, COKpPALLEHHOW,
CKeneTHoi1) hopmyn yrneBoopo0B.
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2.2 HenpepenbHble
YrneBofopoabl:
aJIKEHbI, aIKafineHbl,
a/IKVHbI

14

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

LimknoasnkaHbl. O6was hopmyna,
HOMeHKNaTypa v u3omepus.
OCOBEHHOCTW CTPOEHUSA U XUMUYECKNX
CBOMCTB Ma/ibIX (LMK/IOMPONaH,
LMKNOBYTaH) 1 06bIYHBIX (LLMKMOMEHTaH,
LMKOreKcaH) uuknoankaHos. Cnocoo6bl
NoslyyYeHUs 1 NpUMeHeH e LMKI0a1KaHOB
AJIKeHbI. [TOMONOrNYecKnin psg ankeHos,
06Lwan opmysa, HOMeHKaTypa.
SNEeKTPOHHOE M NPOCTPaHCTBEHHOE
CTPOEeHMe MOJIEKY/T a/lKeHOB,
A-rmbpunpnsalnsa aTOMHbIX opouTanei
yrnepoga, o- u n-ceasu. CTpykTypHas v
reomMeTpuyeckas (Luc-TpaHc-) usomepus.
®un3myeckme CBOMCTBA a/IKEHOB.
XMMUYeCKMe CBOICTBA: peakumm
NPUCOEANHEHNSA, 3aMeLLeHS

B a-MOJIOXKEHME MpY ABOMHOW CBA3W,
NoNMMepU3aLnn 1 OKUCEHUS.
[MpeAcTaBneHne 0 MexaHU3Me peakuuy
3NeKTPOPUILHOrO NPUCOEANHEHUS.
[MpaBnno MapkoBHMKOBa. KayeCTBEHHbIE
peakuun Ha ABOMHYHO CBS3b.

Cnocobbl Noy4YeHUs U NPUMeHeHNe
a/TKEHOB.

AnkagveHsl. Knaccugukaums
a/IKaaneHoB (COnpsXeHHbIe,

YcTaHaBnmBatb NpPUHaAIEXHOCTb
BELLIECTB K Onpefe/ieHHOMY Knaccy
YrN1eBOA0POAO0B MO COCTaBy U
CTPOEHWIO, Ha3blBaTb UX

M0 CUCTEMATMYECKON HOMEHKNATYE;
NMPUBOANTL TPMBUASIbHBIE HA3BAHUA
OTAeNbHbIX NPeAcTaBuTeNen

YT 1eBO0PO/0B.

OnpenensTb BU4bI XMMUYECKO
CBA3U1 B MOJIEKY/1aX YTreBOA0POA0B
(koBasIleHTHasA HemnonApHas
nonspHas, o- 1 N-CcBA3b).
MoATBepXAaTb Ha KOHKPETHbIX
npumepax xapakTep 3aB1UCUMOCTK
peakLUMOHHOM COCOOHOCTY
YrNeBOAOPOAOB OT KPaTHOCTU U TUNa
KOBa/IEHTHOW CBSA3M (0- 1 N- CBA3MN),
B3aMMHOI0 B/IMSIHUA aTOMOB U TPy
aTOMOB B MOJIEKY/IAX; a TaKKe

OT 0COOEHHOCTEN peam3auunm
Pa3/IMYHbIX MEXaHN3MOB MPOTEKAHUA
peakLmia.

XapakTepun3oBartb COCTaB, CTPOEHNE,
NPUMeHeHVe, (hr3nYecKme 1
XUMUYECKME CBOWMCTBA, BaXKHENLLIME
CrocobbI NoyYeHWs YrneBoL0p0L0B,
NpUHagIeXawmx K pasimyHbIv



2.3 Apomatuyeckume
yrnesogopospl (apeHbl)

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

M30/IMPOBaHHbIE, KYyMYNMPOBaHHbIE).
OC06EHHOCTN 3/1IEKTPOHHOIO CTPOEHUS U
XUMUYECKNX CBOMCTB COMPSKEHHbIX
[neHos, 1,2- n 1,4-npucoesMHeHwe.
Monnmepr3aums conpsiXKeHHbIX ANEHOB.
Cnocobbl MOyYeHNs 1 NPUMEHEHNE
anKaaueHoB.

ANKMHbI. TOMONOrNYecKnin psg ankuHoB,
o6Las hopmyna, HOMeHKnaTypa v
N30Mepus. SNEKTPOHHOE K
MPOCTPAHCTBEHHOE CTPOEHNE MOJIEKY/T
aIKUHOB, N-rM6pPUAN3aLLNS 3NEKTPOHHbIX
opbuTanei atoma yrnepoga. ®usmyeckme
CBOMCTBA a/IKNHOB.

XVMUYeCKmne CBOMCTBA: peakuun
NPUCOEANHEHUS, AUMEPU3ALLN U
Tpumepm3zauun, okmcneHns. KncnotHole
CBOICTBA a/IKMHOB, MMEOLLMX KOHLIEBYHO
TPOVHYHO CBA3b. KauecTBeHHbIE peakumm
Ha TPOMHYHO CBS3b.

Cnocobbl NOMYYEHUS U NPUMEHEHNE
aNKNHOB

ApomaTtunyeckune yrneBogopossl.
["OMOI0rnyecknii psas apeHoB, 06Las
(hopmynia, HOMeHKaTypa v N3oMepus.
ANEKTPOHHOE U NPOCTPaHCTBEHHOE
CTPOEeHMe MONEKY bl 6eH30/1a.

Kriaccam.

BbISBNISAITb rEeHETUYECKYHO CBSA3b
MeXay YrneBogopoaaMu pasinyHbIX
KNaccoB M MOATBEPXKAATb €€ Haim4me
YpPaBHEHUSAMI COOTBETCTBYHOLLNX
XUMUYECKNX peakuuii

C UCNO/b30BaHNEM CTPYKTYPHbIX
(hopMy BeLLECTB.

XapakTepn3oBaTb UCTOUHMKM
Yr1eBOAOPOAHOrO Cbipba (He(Tb,
MPUPOAHDIN ras3, yrosb), Cnocobbl NX
nepepaboTKn 1 NpaKTUYecKoe
MPVYMEHEHME NMONYyYaeMbIX NPU 3TOM
MPOAYKTOB.

icnonb3oBaTh 06LLEHAYYHbIE
METOAbI NO3HaHUA

MpV CamMOCTOSATE/IbHOM
MNaHNPOBaHWK, MPOBEAEHUN U
OnuncaHnM XMMMYeCKoro
aKcnepumeHTa (nabopaTtopHble
ONbITbl ¥ NPaKTUYECKME paboThl).
Cneposatb npasunam 6e30MnacHoMm
paboTbl B labopatopum

MPY MCNOMb30BaHUMN XUMUYECKOA
nocyabl 1 060pyA0BaHUS, a TakKe
npaswiam o0bpaLLleHns ¢ BeLLleCcTBaMm
B COOTBETCTBMM C MHCTPYKLMAMM



24  TlpupoaHbIe NCTOUHUKN
YrNeBOJOPOAOB N UX
nepepaboTka

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

MpaBnno apoMaTUYHOCTK, NPUMEPSI
apoOMaTUYECKUX COEANHEHWIA.
du3nYecKme CBONCTBA apeHoB.
XunMUYecKye CBOICTBa 6eH30Ma U €ro
FOMOJIOrOB: peakuun 3ameLLeHuns

B 6EH30/1bHOM KOJIbLIE U1 YT/IEBOJJOPOJHOM

pagunkane, peakunn NpUcoeauHeHUs,
OKWC/IEHNe rOMOJIOroB 6eH3ona.
Peakumnu 31eKTpognnbHOI0 3aMeLLeHNS.
[MpefcTaBnieHne 06 OPUEHTUPYIOLLEM
[IeNCTBUN 3amecTUTENeN B GEH30/IbHOM
KO/bLie Ha npumepe ankuibHbIX
paanKanos, KapboKCUIbHOM,
rMAPOKCUNbHbBIN, aMUHO- U HUTPOrpynn,
aTOMOB raJIoreHos.

OC0BEHHOCTN XMMUYECKMX CBOMCTB
cTvpona. Monvmepusaumns CTmpona.
Cnocobbl NOMy4YeHUs 1 NPUMeEHeHWe
apomMaTUYeCcKMX yrneso40poaos
[MpupoAHbIii ras. MNonyTHble HeNTSAHbIE
rasbl. HehTb 1 €8 NponCXoXeHwe.
KameHHbI yrosb 1 NpoayKTbl ero
nepepaboTKu.

Cnocobbl nepepaboTKN HethTu:
MePeroHKa, KPeKMHI (TepMUYECKUIA,

KaTa/IMTUYECKNIA), PUGOPMUHT, MUPONK3.

MpoayKTbl NepepaboTKn HedTw,

BbINO/IHEHMS 1A60PATOPHbIX OMbITOB
M NPaKTUYECKMX paboT

M0 NOMYYEHWIO U U3YUEHNIO
OpraHNYecKmnx BeLLecTB.
MpencTaBnATh pesynbTarbl
3KCMepuMeHTa B hpopmMe 3anucu
YPaBHEHWIA COOTBETCTBYHOLLMX
peakuuii n fenaTb BbIBOALI Ha UX
OCHOBe.

[MpoBOANTbL BbIYMCIEHMS

A9 onpefeneHns MOneKynsapHon
(hopMy/ibl OPraHMYecKoro BeLLecTBa
M0 YPaBHEHUIO XMMNYECKOW peakumm
1 NO MaccoBbIM A0NSM aTOMOB
3/1IEMEHTOB, BXOAALLMX B €ro cocTas,
no macce (06beMy) NPOAYKTOB
CropaHus.

CamocToATEeNbHO NMNaHNPOoBaThL U
OCYLLECTBNATb CBOHO
Mo3HaBaTe/IbHYt0 [eATe/IbHOCTb;
MPUHMMATb aKTUBHOE y4yacTue

B rPYNMoBoi y4ebHOW AeaTenbHOCTU



2.5 [ a10reHNpon3BoaHbIE
yrneso40poAoB

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

NX MPUMEHEHWE B MPOMbILLIEHHOCTH
N B ObITy.

["eHeTnYecKas CBSA3b MeXAy PasInyYHbIMK
Kliaccamu yrieBogopooB

ANEeKTPOHHOEe CTPOeHMe
ra/loreHoNPOn3BOAHbIX Yr/1IEBOAOPOLOB.
Peakuum 3aMeLLeHns ra/ioreHa

Ha rMAPOKCUA, HATPOrpynmny,
LmMaHorpynny, aMMHorpynmny.

[elicTBMe Ha ra/loreHnpPon3BoAHbIe
BOAHOIO W CMMPTOBOro pacTeBopa
wenoun. Bzanmopenctane
AUranoreHasIkaHoB C MarHMeMm U LMHKOM.
[MOHATME O METa/II00PraHNYeCcKMX
coefiMHeHmsX. icnonb3oBaHme
ra/loreHNPon3BOAHbIX B ObITY, TEXHUKE U
B CMHTE3e.

JKcnepuMeHTaslbHble METO/bI
N3y4YeHUs BELLECTB U UX NPeBPaLLeHNiA:
 [leMoHCTpauun:

- AEMOHCTpaums pr3n4ecknx CBOMCTB
YrneBoAo0posAoB (pacTBOPUMOCT);

- KayeCTBEHHble peakuumn
YrNeBOA0POAOB Pas3/INYHbIX KNaccoB
(obecupeurBaHe 6POMHOIA U NOAHOM
BOZbl, pacTBOpa NnepMaHraHara Kanms,
B3aVIMO/ENCTBME aLeTuieHa
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

C aMMUMaYHbIM pacTBOPOM OKCKa
cepebpa);

- 06pasubl njacTmacc, Kay4ykos 1
pe3uHbI;

- KOniekumm «Heptb» 1 «YTonb»;

- BuaeoparmeHT «BynkaHu3aums
PE3VHbI».

* JlabopaTopHble ONbITbI:

- 03HaKOMJIeHMe C 0bpasuamu
niacTMacc, Kay4yKoB U pe3uiHbl;

- MOJENNPOBaHNE MOJEKY/
yrNeBo40p0oL0B U
ra/loreHoNnPOn3BOLHbIX;

- MoNyyeHWe MeTaHa U U3yYeHUne ero
CBOWCTB;

- MoNyyeHWe aueTUneHa 1 n3yyeHue ero
CBOWCTB.

* MpakTnyeckme paboThbI:

Ne 1 [Nony4yeHne 3TUNEHA N U3YUYEHWE
ero CBOWCTB.

* PacuéTHble 3agauu:

- ornpefenieHne MoseKynsapHON
(hopMy/ibl OPraHMyecKoro BelLlecTsa

MO MaccoBbIM A0/1IM aTOMOB 3/1eMEHTOB,
BXOAALLNX B €ro COCTasB;
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Toro no pasgeny
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

- HaxoX[AeHWe MONeKyNspHOM hopMy bl
OpraHN4yecKoro CoeuHeHMs No macce
(06beMy) NPOAYKTOB CropaHus;

PacyéTbl Mo yPaBHEHMIO XUMNYECKOW
peakuum

Pazaen 3. Kucnopogcozepyatiue opraHn4eckmne coeauHeHns

31 CnupTbl. deHon

n

[MpefenbHble 04HOATOMHbIE CrINPTDI.
CTpoeHvie monekyn (Ha npumvepe
MeTaHo/1a v aTaHosa). [T oMOoNornyecKum
psAg, obwas gopmyna, nsomepus,
HOMeHKNaTypa v Knaccugpukaums
cnvpToB. Pur3nyecKre CBOMCTBA
cnvpToB. BogopoaHas cBs3b.
XMMUYeCKre CBOWCTBA: peakuumn
3aMeLLeHns, aernaparaunm, OK1CIEHNS,
B3aMMOZENCTBMNE C OpraHNYeCcKUMM Y
HeopraHMYeCcKMMMN KNCIOTaMK.
KayecTBeHHas peakums Ha 04HOaTOMHble
CnvpTbl. PU3MONOrNYEeCcKoe AelcTBme
3TaHONa M MeTaHO/1a Ha OpraHn3m
yenioBeka. Crnocobbl MoyyveHNs 1
NMPYMeHeHe OAHOATOMHBIX CMPTOB.
[MpocTble 3hmpbl, HOMEHKNATypa v
n3omepns. OCOBEHHOCTU (PU3NYECKMX U
XUMUYECKNX CBOWCTB.

PacKpbIBaTb CMbIC/T N3y4YaeMblX
MOHATWIA (BbIAENATb UX XapaKTepHble
MPU3HAKN) N NPUMEHATb 3TN MNOHATNS
MpyY ONUcaHUKM cocTaBa U CTPOEHNS
BELLLECTB, ANs 06bACHEHUS
OTAENbHBIX (HAKTOB U SIBNEHUIA.
Acnonb3oBaTh XMMUYECKYHO
CUMBONMKY [/191 COCTaBNEHWS
MONEKYNAPHBIX N CTPYKTYPHbIX
(pa3BEPHYTON, COKpPALLEHHON)
(hopmy/ KMCNOPOACOAEPKaLLMX
OpraHN4YecKunx BeLLECTB.
YcTaHaBMBaTb NPUHALNEXHOCTb
K1CNopogocoepxatmnx
OpraHn4ecKmx BeLLeCTB

K onpeAeneHHOMY Kfiaccy no cocraBy
M CTPOEHWUIO, Ha3blBaTb UX

M0 CUCTEMATNYECKON HOMEHKNATYPE;
NPUBOANTL TPUBUA/bHbIE HA3BAHUSA
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3.2 Kapb6oHWnbHbIe
COeIHEHNS:
a/lbAernibl N KETOHbI.

Kap60oHoBbIe KNCNOTHI.

CnoxHble 3thmpbl.
XKupebl

21

depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

MHOroaTOMHbIE CMPTbI: 3TUNEHTIMKO/b
N TANLEPUH. PU3MYECKME N XMMUYECKME
CBOWCTBA: peakLun 3aMeLLEHNS,
B3aUMOAENCTBMNE C OPraHUYECKUMM U
HeopraHMYeCKNMM KMCnoTamu,
KayecTBeHHas peakLms

Ha MHOrOaTOMHbIE CrINPTbI.
Pun3nonornyeckoe aencTane

Ha opraHun3mM yenoseka. Cnocoobl
NONYYeHNs 1 NPUMEHEHME
MHOr0aTOMHbIX CMPTOB.

®eHon. CTpoeHWe MONEKYbI, B3aMMHOE
B/IMSIHME TMAPOKCOrpynmbi 1
6eH30/1bHOr0 Aapa. PUNYecKme
cBowcTBa (peHona. OcobeHHOCTH
XUMUYECKMX CBOMCTB (peHoNa.
KauecTBeHHbIe peakLmmn Ha (eHon.
ToKCcUYHOCTb (heHona. Cnocobsl
NONYYeHNS U NPUMEHEHWE (heHoNa.
deHoNopmanbaermaHas cMona
Kap60oHWbHbIE COeAVNHEHUS: anbAernapi
N KETOHbI. 3NEeKTPOHHOEe CTPOEHME
KapOOHULHOW FpynMbl.
["OMONorMyecKme pafbl anbaernios 1
KEeTOHOB, 06LLas hopmyna, N30Mepus

1 HOMeHKnaTypa. ®Pusmyeckume CBONCTBA
anbAernioB 1 KETOHOB.

OTAeNbHbIX NPeACcTaBUTeNEN
KNCNOPOACOAEPXXaLLUMX COeAVHEHWIA.
XapakTepu3oBaTb COCTaB, CTPOEHNE,
NpUMeHeHVe, U3NYECKME 1
XUMUYECKME CBOWMCTBA, BaXKHENLLME
CMoco6bI NONyYeHWs NpeacTaBUTENEN
Pa3NYHbIX KNaccoB
KNCMOPOACOAEPXKaLLMX COeANHEHWN;
BbISIBNISATb FEHETUYECKYHO CBA3b
MeXay HUMMW 1 NOATBEPXKAATb eé
Ha/IMune ypaBHEHNAMU
COOTBETCTBYHLLUMX XUMUYECKMX
peakumi ¢ UCNosb30BaHNEM
CTPYKTYPHbIX (POPMY/ BELLLECTB.
MoaTBepXXAaTb Ha KOHKPETHbIX
Npumepax xapakTep 3aBUCMMOCTU
peakLUMOHHOM CrOoCOOGHOCTH
KNCNOPOACOAepXaLLmX
OpraHn4yecKmx BeLLecTB

OT (PYHKUMOHANbHbIX rpynmn

B COCTaBe UX MOJIEKY/1, B3aUMHOI0
B/IMSIHNSA aTOMOB W FPynn aTOMOB

B MOJIEKY/aX; a TaKkxke

OT 0COBEHHOCTM peanu3aumm
Pa3NNYHbIX MEXAHN3MOB MPOTEKAHUSA
peakLmia.

OnucbIBaTb COCTaB, XMMMUYECKOE
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

XMMUYeCKre CBONCTBA a/lbliernios 1
KETOHOB (peakLun npucoegnHeHns).
MpencTasneHne 0 MexaHu3Me peakLimii
HYKeon/IbHOro NPUCOeANHEHNS.
OKuCneHne anbferuaoB, Ka4eCTBEHHbIE
peakuun anbaerngos. Cnocoosl
MosyyYeHns 1 NPUMeHeHWe aberuaos 1
KEeTOHOB.

O[ZHOOCHOBHbIE MnpejesbHble
KapboHOBble KuCoTbl. OCo6eHHOCTH
CTPOEHUA MOJIEKY T KaPOOHOBbIX KUC/OT.
30mepusa 1 HomeHKnaTypa. Pusnyeckme
CBOICTBA, BOLOPOLHbIE CBA3N.
XMMUYeCKMe CBOWCTBA: KNUC/IOTHbIE
CBOICTBA, peakums aTepumkaumm,
peakLmu cy4dacTmeM yriesoLopoLHOro
pajmKana.

[MOHATME 0 NPON3BOAHbLIX KAPOOHOBbIX
KMCNOT: CNOXHbIe 3(pMpbI, aHr1apuapl,
raforeHaHrnapuabl, aMuabl, HUTPUbI.
OC06eHHOCTM CBOWNCTB MYypPaBbUHONA
KMCNOTBI.

MHoroo6pasune Kap60HOBbLIX KMUC/OT.
OC06eHHOCTY CBOWCTB Henpeae/bHbIX U
apoMaTNYeCKMX KapbOHOBBIX KUC/IOT,
ANKap6OHOBbLIX KUC/OT,
rMAPOKCUKAPOOHOBBIX KUJIOT.

CTPOEHME 1 NPUMEHEHWE XXMPOB U
YINeBO0B, XapaKTepn3oBaTb UX
3HaYeHVe AN151 XXN3HEAeATeNbHOCTM
OpraHv13MoB.

Oco3HaBaTb OMaCHOCTb BO3AENCTBMS
Ha XXMBbIE OpraHn3mbl OnpegeNieHHbIX
K1CNOPOACOAEePXKALLMX
OpraHMYecKnX BELECTB 1 MOSCHATb
Ha Npumepax cnocobbl yMeHbLLEHNS
1 NPeaoTBpaLLEHNS X BPEAHOrO
BO3/€ECTBMSA Ha OpraHn3M YesioBeka.
cnonb3oBath 06LLeHayUHble
MEeTOAbl MO3HaHNSA

Mpy CamoCTOATE/IbHOM
M1aHMPOBaHUW, MPOBEAEHNN U
On1caHnM XMMMYECKOro
aKcnepuMmeHTa (nabopaTopHble
ONbITbl ¥ NPaKTUYecKne paboTbl).
Cneposatb NpaBuiaM 6e30MacHoM
paboTbl B nabopaTopum

MpY MCMO/b30BAHUM XMMUYECKOM
nocyabl 1 060pyA0BaHUS, a TaKKe
npasuiam 06paLleHuns ¢ BeLecTBaMm
B COOTBETCTBUM C MHCTPYKLMAMU
BbINO/IHEHWSA 1abOPATOPHbLIX OMNbITOB
M NPaKTUYeCKnX paboT

M0 NOMYYEHUIO N U3YUYEHUIO
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

MpeacTaBUTENN BbICLUMX KapOOHOBbIX
KWUCNOT: CTeapuHOBas, Na/lbMUTUHOBAS,
O/1eMHOBasA, IMHONEBas, NMHONEHOBas
Kncnotbl. Cnocobbl NONyYeHUs 1
MpYMeHeHne KapObOHOBbLIX KMC/OT.
CnoxkHble agmpbl. [ToMonornyecknii psag,
o6Lwas opmyna, noMepus u
HOMeHK/aTypa.

YKnpbl: CTpoeHre, Gunsnyeckme un
XMMWYECKME CBOMNCTBA XXMPOB: MAp0oNn3
B KMC/IOM W LETIOYHO cpeaax.
OCO6EHHOCTM CBOICTB XMPOB,
CoAepXKaLmx 0CTaTKN HenpeaenbHbIX
XXMPHbIX KACNOT. XK1pbl B Npupoge.
Mbina Kak Conu BbICLUMX KapbOHOBbIX
KWUCNOT, X MotoLLee AelicTBMe. MoHATMe
0 CUHTETUYECKMX MOIOLLMX CPeAcTBax
(CMC)

OO6LLas xapaKTepncTmka yrnesogos.
Knaccuukaums yrnesofos (MoHo-, au-
N nosimcaxapuael).

MoHocaxapufbl: r10K03a, PPyKTo3a,
pnb03a, ranakTosa, Ae30Kcnproosa.
®u3nYecKre CBOMCTBA U HAXOXKAeHNe

B npupode. PoTocuHTe3. ONTUYecKas
n3omepus. KonbyaTo-LenHas
TayTOMepVsi Ha NpUMepe MONeKy bl

OpraHNYecKmx BELLECTB.
[MpeacTaBnAaTb pesynbrarhl
3KCneprvMeHTa B (hopme 3anucu
YPaBHEHWIA COOTBETCTBYHOLMX
peakuui 1 aenaTb BbIBOAbI Ha X
OCHOBe.

[MpoBOANTbL BbIYUCIEHMS

AN onpefeneHns MONeKynsapHon
(hopMy/bl OPraHNYeCcKOro BelLlecTBa
M0 YPaBHEHNIO XMMMNYECKOM peakLnm
M M0 MaccoBbIM [0/15IM aTOMOB
3M1IEMEHTOB, BXOASALMNX B €r0 COCTaB,
a TaKKe Ha ornpegeneHune fonu
BbIX0Aa NPOoAyKTa peakLm

OT TEOPETMYECKN BO3MOXXHOTO.
CaMoCTOATENbHO N/IaHMPOBaTh U
OCYLLECTB/ATb CBOKO
No3HaBaTe/IbHYH AesTe/bHOCTb;
MNPUHNMATb aKTUBHOE y4acTue

B rPYNMoBoi y4ebHOW AeaTenbHOCTU
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[MOKO3bl, NMPOEKLMKN Xeyopca, a- 1B-
aHoMepbl /HOKO3bI.

XMMUYeCKre CBOMCTBA I/THOKO3bI:

C yyacTueM CNupTOBbIX U a/bAerngHom
rpynn, CNMpPTOBOE M MOMIOYHOKUC/IOE
OPOXKEHWE T/THOKO3b.

[MprMeHeHVe rNoKO3bI, ee 3HaYeHne

B XKU3HeAeATe/IbHOCTU OpraHu3mMa.
[ncaxapuabl: caxaposa, MaibTo3a u
NnakTo3a. BoccTtaHasnmsaroLLme U
HEBOCCTaHaB/IMBaKOLLME Ancaxapuibl.
['vaponus caxaposbl. HaxoxaeHue

B MPUPOAE 1 NPYMEHEHME.
Monucaxapuibl: Kpaxmas, rnMKOreH u
Lenntonosa. CTpoeHne MaKpOMOIEKY/
Kpaxmana, rfIMKoreHa v Lenntosnosbl.
®un3myeckme CBOMCTBA Kpaxmana u
LLlenntos103bl. XMMUYECKMe CBOMCTBA
Kpaxmana (rmaposns, KayecTBeHHas
peakums ¢ MofoM). XUmMmuyeckme
CBOMCTBA LeN/H0N03bl (rnaponus,
peakuus nony4veHne s(hmpos
Lennonosbl). MNMoHATre

06 NCKYCCTBEHHbIX BO/IOKHAX (BMCKO3a,
aueTaTHbIV LWesK).
JKcnepMeHTaslbHble METO/bI

M3YyYEHUA BELLLECTB 1 UX NPeBpPaLLeHuii:
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depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

 [leMoHcTpaunn:

- CBOWICTBa CNUPTOB: PacTBOPMMOCTb
B BO/le, B3aMMOJENCTBME 3TaHo/Ma

C HaTpuem, OKKC/eHre 3TUNO0BOro cnnpTa
ANXPOMATOM Kains (BO3MOXKHO
MCMo/b30BaHMeE BUAEOMATEPUA/IOB);

- KayeCTBEHHbIe peakLnn anbaervaos:
C aMMMayHbIM PacTBOPOM OKCUAa
cepebpa u rugpokeugom megu();

- XMMUYeCKMe CBOICTBA pacTBopa
YKCYCHOW KWC/OTb.

* JlTabopaTOpHbIE ONbIThI:

- peakuus rnuuepuHa c rufpoKcuMaom
veau();

- OKWC/eHWe 3TUI0BOro cnupTa

B a/ibJlernf, packaseHHon MeaHoM
MPOBO/IOKOM;

- B3aMMO[ENCTBWE pacTBopa rtoKo3bl
c rugpokcungom meau(r);

- B3aMMO[ENCTBME Kpaxmasa C NOLOM.
* MpakTnyeckme paboThbI:

Ne 2. PeLLieHMe 3KCNepUMEHTa/IbHbIX
3afay no teme «CnupTbl U (OEHOMbIY;
Ne 3. PeLLieHME 3KCNepUMEHTaIbHbIX
3afa4 no teme «KapboHOBbIE KNC/OTHI.
CnoxHble ampbI».

* PacuyéTHble 3apauu:



/Toro no pasgeny
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- onpepeneHve MONeKynApHOM
(hopMy/bl OPraHMYecKoro BeLLlecTsa

MO MaccoBbIM [0/1IM aTOMOB 3/1EMEHTOB,
BXOZALLMX B €ro cocTas; Mo macce
(06beMY) NPOAYKTOB CropaHus;

MO KO/IMYeCTBY BeLlecTBa (Macce,
06beMY) NPOAYKTOB peakummn n/mnm
NCXOAHBIX BELLECTB;

- peLleHne pacyeTHbIX 3a4au

Ha onpefeneHvie 40NV BbIX0Aa NPOAYKTa
peakumn OT TEOPETUYECKN BO3MOXHOI0

Pasgen 4. AsoTcoaepxkallme ojaraHnyeckme coeHeHns

41 AMUHBbI.
AMUWHOKNCNOTbI. Benku

12

AMMWHbI - OpraHn4YecKue NPon3BoaHbIe
ammuaka. Knaccmmkaums amyHOB:
anuaTtnyeckme 1 apoMaTNUYeCcKue;
NepBUYHbIE, BTOPUYHbIE U TPETUYHbIE.
CTpoeHve MoneKyn, obLuas opmyna,
N30Mepus, HOMeHKNaTypa u usnyeckue
CBONCTBA. XMMWNYECKOE CBONCTBA
annMaTmnyecKnX aMmMHOB: OCHOBHbIE
CBOWCTBA, a/IKUIMPOBaHKWe, peakumm

C a30TUCTOI KUCNOTONA.

Conu anknnammMmoHms.

AHWUNWH - NpecTaBUTe/lb aMMHOB
apomMatmyeckoro psga. CtpoeHue
aHWNMHa. B3anMHoe BNUSHKME TPy

PackpbIBaTb CMbIC/T N3yYaemblX
MOHATUI (BbIAENATb NX XapaKTepHble
NPU3HAKN) N NPUMEHATL 3TU MOHATMS
MpyY ONUCaHUKM cocTaea U CTPOEHUSA
BELLLECTB, ANs1 0ObACHEHNS
OTAEeNbHBIX (DAKTOB W ABMIEHUM.
icnonb3oBaTb XMMUYECKYHO
CUMBOJIMKY [/151 COCTaB/IEHWS
MONEKY/APHbIX U CTPYKTYPHbIX
(pa3BEPHYTON, COKpALLEHHON)
(hopMy/ a30TCcoAepKaLLNX
OpraHM4yecKnXx BELLECTB.

OnpegensaTb NPUHALNEXHOCTb
a30TOCOZEP>KALLMX BELLECTB



depepanbHaa paboyas nporpamma | Xumus. 10-11 knaccbl (yrny6néHHbIN ypOBeHb)

aTOMOB B MOJIeKy/le aHUINHa.
OC06EHHOCTU XMMUYECKMX CBOMCTB
aHWnMHa. KayecTBeHHbIe peakumu

Ha aHWIWH.

Cnocobbl Nofy4veHne 1 NPUMEHeHNE
aMMaTnyYecKnMx aMMHOB U aHUINHA

U3 HUTPOGEH30/1a.

AMWHOKMCNOTLI. HOMEHKNaTypa 1
nsomepua. OTheNbHbIe NpeacTaBUTeNN
a-aMVHOKMC/OT: TNNULMH, aflaHUH,
(PeHunanaHuH, CepuH, rnyTaM1MHoBas
KUCNOTa, IM3nH, uMcTenH. OnTuyeckas
“30Mepus aMMHOKMCNOT :

B- 1 b-aMWHOKMCNOTbI.

®un3myeckme CBOMCTBA aMMHOKMCIIOT.
XMMUYeCKre CBONCTBA aMUHOKMC/IOT Kak
amOTePHbIX OPraHNYeCKMX COeAVHEHWN,
peakumsa NofMKoHAeHcaLuu,
o6pasoBaHve NenTUAHON CBA3N.
Buonornyeckoe 3Ha4yeHne aMMHOKUCIOT.
CuWHTE3 NenTnAoB.

Benkn Kak NpupoLHbIe NOUMEpSI.
[MepBUYHasA, BTOPMYHAA 1 TPeTUYHaA
CTPYKTYypa 6enkoB. XnMmn4yeckune
CBOWCTBa 6efiKoB: rnaposnus,
[leHaTypaums, Ka4eCTBEHHbIE peakLmm

Ha 6enku.

K ornpefieneHHOMY Knaccy no coctaBy
N CTPOEHWUIO, Ha3blBaTb WX

MO CMCTEMAaTMYECKOM HOMEHKNATYPE;
NPUBOANTL TPUBMA/IbHbIE Ha3BaHWS
OTAENbHbIX NPeACcTaBUTENEN.
XapaKTepn3oBaTb COCTaB, CTPOEHNE,
NPUMeHeHMe, DU3NYECKME U
XUMUYECKME CBOICTBA, BAXKHENLLNE
CNoco6bl MNONYYeHUS TUMNYHBIX
npeacTaBuUTENEN a30TCOAePXKaLLNX
COEVHEHWIA.

OnucbiBaTb COCTaB, CTPYKTYPY,
OCHOBHble CBOWCTBA 6E/KOB;
MOSAICHATb Ha NPUMepax 3HaveHune
OeNKoB /19 OpraHn3ma YesioBeka.
[MpoBOANTbL BbIYMCIEHMS

AN onpefeneHns MoNeKyNsapHoM
(hopMy bl OPraHNYecKoro BelLecTBa
MO MaccoBbIM [10/19M aTOMOB
3N1IEMEHTOB, BXOASALLMNX B €r0 COCTaB,
a TaKXXe Mo YpaBHEHUAM XUMUYECKMX
peakLmiA.

icnonb3oBaTh 06LLEHAYYUHbIE
MeTO/bl NMO3HaHWS

MPU CaMOCTOATENNbHOM
NNaHNPOBaHUK, NPOBELEHNM U
onMcaHMM XUMNYECKOro
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[MoHATMe 06 a30TCcoAep>KaLLmx
reTePOLMKINYECKMX COEANHEHUSAX.
[MpUMULMHOBLIE U NYPUHOBLIE
OCHOBaHWA. HyKNenHoBble KUCNOThI:
COCTaB, CTPOEHWE 1 BUOOrMYEeCKoe
POfb.

JKcnepnuMeHTaNbHble METO/bI
N3y4YeHUs BELLECTB U UX NPeBpaLLeHNiA:
 [leMoHCcTpaunn:

- pacTBOpeHve 6e/KoB B BOLE;

- [eHaTtypauus 6enKoB Npw HarpeBaHUu;
- LBETHble peakLmmn 6eskoB.

* [MpakTnyeckme paboThbI:

Ne 4. PeLlieHne aKcnepuMeHTa/IbHbIX
3ada4 no Teme «AsoTcofepxkallpe
OpraHn4eckne coeanHeHns»;

Ne 5 PeLlieHMe aKcnepuMeHTa/IbHbIX
3a4a4 no Teme «Pacno3HaBaHme
OpPraHMYecKnx CoefUHEHNI.

* PacuéTHble 3agauu:

- OnpejeneHne MoNeKynApHON
(hopMy/ibl OPraHMYecKoro BelLlecTsa

M0 MacCOBbIM A0/15IM aTOMOB 3/1EMEHTOB,
BXOJALLMX B €ero coctas; N0 Macce
(06beMy) NPOAYKTOB CropaHus;

MO KO/MIMYecTBY BeLllecTsa (Macce,

aKcnepumMeHTa (nabopaTopHble
OMbITbl U NPaKTUYECKMe paboThbl).
CamocToATeNbHO N1aHMpPoBaTh U
OCYLLECTB/ATb CBOKO
Mo3HaBaTe/IbHYy0 AeATe/IbHOCTb;
MNPUHNMATb aKTUBHOE yyacTue

B rPYNMoBoi y4ebHOW AesTeNlbHOCTU
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06beMy) NPOAYKTOB peakLumn

N/NN NCXOAHbIX BELLECTB;

- peLleHne pacyYETHbIX 3aay

Ha onpezeneHve 0NN BbIXo4a NPOAyKTa
peakunn OT TEOPETMYECKM BO3MOXKHOIO

Paszen 5. BbICOKOMOEKYNAPHbIE COEAMHEHNS

51 BbICOKOMONEKY/NSPHbIE
coeflMHeHWA

6

OCHOBHbIe MOHATUA XUMUK
BbICOKOMO/EKY/ISAPHbIX COeAVHEHWIA:
MOHOMEP, NONNMEP, CTPYKTYPHOE 3BEHO,
CTerneHb NoAnmepusaLmmn, CpeaHas
MoneKynspHaa macca. OCHOBHble METOARI
CUHTE3a BbICOKOMOJIEKYNAPHBIX
COeIHEHWIA - MONIMMepU3aLma u
NONMKOHAeHcauus. MpeacTasneHne

0 CTepeoperynsapHoCcTH u
HaAMONEKYNAPHOW CTPYKTYpe
NoMMMEPOB, 3aBUCUMOCTb CBOMCTB
MO/IMMEPOB OT WX MOJIEKY/IAPHOIO U
HaAMONEKYNAPHOr0 CTPOEHNS.
[MonvmMepHble MaTepuasbl. MnacTmaccsl
(NoNnaTWUNeH, NONUMPONUIIEH,
NOMMBUHWUAXOPUA, NMOMUCTUPOS,
noIMMeTUIMETaKpUnaT, NoanKapoboHarsl,
NoNMaTUNEHTepeTaNaT). Y TUAn3auna un
nepepaboTKa NnacTuKa.

AnacTtomepbl: HaTypasbHbINA,

BrafeTb n3yvaeMbIMU XUMUYECKMMU
MOHATUAMM: PacKpbIBaTb CMbIC/
N3yYaeMbIX MOHATUI U NMPUMEHATb
3TV NOHATUA MPWN ONUCaHMKN cocTaBa
N CTPOEHWS BbICOKOMOJIEKYIAPHBIX
OpraHNYecKunx BeLLECTB,

A9 06BACHEHNSA OTAENbHbIX PaKTOB
N SABNEHWNA.

\cnonb3oBaTh XMMUYECKYHO
CUMBOJIMKY [151 COCTaB/IEHWS
CTPYKTYPHbIX (hOPMY/ BELLECTB
(MOHOMepOB 1 NONNMEPOB) U
YpaBHEeHWI peakLuii monvmMepusanmm
M NONMKOHAEHCaLMN.

OnucbiBaTb COCTaB, CTPOEHME,
OCHOBHbIE CBOMCTBA 1 NPUMEHEHNE
Kay4yKoB, Hanborsee
pacnpocTpaH&HHbIX BUAOB MiacTmMacc
1 BOJTOKOH.

cnonb3oBaTh 06LLEHAY YHbIe
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CUHTETUYECKME KayuyKi (6yTaneHOoBbIN,

XJTOPOMNPEHOBbIA, N30MPEHOBLIN) Y
CUNNKOHBI. Pe3nHa.

BosiokHa: HaTypanbHble (LUePCTb, LUEeNK),
MCKYCCTBEHHbIE (BUCKO3a, aleTaTHoe
BO/IOKHO), CUHTETUYECKINE BOMIOKHA

(KanpoH 1 naecaH).
[Monvmepsb! cneunasbHOro HasHaueHus

(TeduioH, Kesnap, aNeKTPONPOBOAALLMeE

nonnMepbl, Gruopasnaraemble NoMMEpbI).

3KCI'I€pI/IM€HTa]'IbeIe MeTOo bl

n3y4yeHnA BellleCcTs N UX npeBpau_q,eHlel:

 [leMoHCcTpaunn:

- 03HaKoMJIeHWe ¢ obpasLamm
NPUPOAHbLIX N UCKYCCTBEHHbIX BO/TIOKOH,
niacTMacc, Kay4dyKos.

* MpakTnyeckme paboThbI:

Ne 8. PeLLieHMe 3KCnepUMeHTa/IbHbIX
3a4a4 no Teme «Pacno3HaBaHme
naacTmMacc 1 BOJIOKOH»

METO/bl MO3HaHUS

MPY CamMOCTOSTENIbHOM
MAaHUPOBaHMK, NPOBEAEHNM
OMNMCaHNN XUMUYECKOTO
3KCrepuMeHTa (nabopaTopHble
OMbITbI M MPaKTUYECKME PaBOThI)



[MpowmnTO, NPOHYMEPOBaHO W CKPenseHo
neyarbo * ™Mb )
JINCTOB

.0 aupektopa FBOY «XnebogapoBcKas
LLIKOMa Bo/HOBaxXcKoro m.o»
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