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1. MOSICHUTEJBHAS 3AIIMCKA PABOUYEN ITPOT'PAMMBI YYEBHOI'O
NPEJIMETA OVYII 09, XUMMUS

1.1. Ob6saacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yuebnoro mnpeamera OVIL.09 Xumus peanusyercs B Ipenenax
OCHOBHOIl TpodeccroHanbHOW 00pa30BaTeNIbHON MpOrpamMmbl CpelHero MnpodeccrnoHalbHOTO
oOpa3oBanus (IporpaMM TMOATOTOBKM CIIEIUATMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUH C
@enepalibHBIM  TOCYJIAPCTBEHHBIM ~ 00pa3oBaTeNIbHBIM  CTaHIAPTOM  CPEIHEro  oOIIero
oOpazoBanusi u @DenepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEIHEro
podeCCHOHAIBHOTO MpodecCHoHANBHO oOpa3oBaHus mo crnenraibHocTd 43.02.10 «Typuzmy»
otHocsimieiics K ykpynHerHod rpymmne 43.00.00 «CepBuc M TypusmM» H COOTBETCTBYET
«COIUAIBHO-DPKOHOMUYECKOMY HPODUITION.

Pabouas mporpamma yueOHOTO TIpeIMeTa MOXKET OBITh MCIOJIb30BaHA B 00pa30BATEIIbHBIX
OpraHM3alUsaX CpeaHEro MpPOPEeCcCHOHANTBHOIO OO0Pa30BaHMS, pPEATUIYIOMIMX MPOTrPaMMBbl
CpeIHero o0mero 00pa3oBaHusI.

1.2. O0mas xapakTepucTuKa yuedOHOro npeamera

Xumuueckoe oOpa3oBaHuEe B CpeAHEM oOuieM o00pa30BaHUU SBISIETCS HEOTbEMIIEMOI
yacTbl0o HMX 00pa3oBaHHOCTH. OHO CIyXXHUT 3aBEpLIAIOLUIMM 3TalloOM peaju3aludd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIMUX LIEJIOCTHON CUCTEME
XUMHYECKOIO0 00pa3oBaHMsA. OTH LEHHOCTH KacaroTCsl I[O3HAHUS 3aKOHOB IMPUPOJBI,
(GopMHpOBaHUS MHPOBO33pEHUS M OOLIEH KyJIbTypbl 4YellOBeKa, a TaKKe SKOJIOTHYECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 370POBbIO M MPHUPOAHON cpene. Peanusyercs xumuueckoe
o0Opa3oBaHue OOY4YaIOLIMXCS CpeACTBaMHU Yy4yeOHOro mpeamera «XUMHUS», COAEp)KaHUE U
IIOCTPOEHHUE KOTOPOTO ONpPENEIeHbl B IporpaMMe C Y4YETOM cHeru(puKH HayKd XUMHH, €€
3HA4YEHUs B MMO3HAHUM NPUPOJABI U B MaTEepPUATIbHOMN JKU3HU OOLIECTBA, a TAKXe C y4ETOM OOIIMX
Henel U MPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHME CHCTEMBI CPEIHEro OOIIero
oOpazoBanusi B Poccuiickoit ®enepauuu. Tak, Hampumep, npu (HOpPMHUPOBAHUU COAEPIKAHUS
npeaMeTa « XMMUs» YUTEHbI CIIEAYIONINE TOJ0KEHUs O criequpuKe U 3HAYCHUH HAyKU XUMUU:

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK WIPaeT 0COoOYyI0 pojb B COBPEMEHHOM
IUBUJIM3AlMH, B CO3/laHUM HOBOH 0a3bl MaTepuabHON KynbTypbl OHa BHOCHUT CBOM BKIJAJ B
(dbopMHpOBaHUE PAllMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3JaHUE LIEIOCTHOTO MPEICTaBICHUS
00 OKpY’KarolleM MHUpe KaK O €JUHCTBE IPUPOJIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XMMHUH Ha
OCHOBE TIOHMMAaHHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUS.

TecHo B3aMMOJEHCTBYS C¢ JAPYI'MMH €CTECTBEHHBIMH HayKaMM, XUMHsA cTaja
HEOTHEMJIEMOM YacCThbI0O MHPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO Tpylaa M
KHU3HU KaxJgoro wieHa obOmecrBa CoBpeMeHHas XMMHUS KakK HayKa CO3WaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HalpaBlieHAa Ha pEIIeHHE TIII00aJbHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHS
YeJI0BEYECTBA - CHIPHEBOM, SHEPIreTUYECKON, MUIIEBOM, IKOJIOTHYECKOH 0€30MacHOCTH M OXPaHBI
3I0pOBBS

B coorBerctBum c¢ obmumu nemsimu u npuHnunamu COO copepxkaHue mpeaMera
«Xumusi»  (0a30BBII  ypOBEHb  W3YYEHHs) OpPUEHTHPOBAHO  MPEHMYIIECTBEHHO  Ha
OOIIEKYIbTYpHYIO  IOJATOTOBKY  OOyyaromuxcs, HEOOXOIMMYI0 UM  JUIsL  BBIPaOOTKH
MHPOBO33PEHUYECKNX OPHUEHTHPOB, YCIEHIHOTO BKJIOUEHHsS B KU3Hb COLMYMa, IMPOJOJKCHHS
00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBngomuMy  IpeaMeTa «XuMUs» SBISIFOTCST 0a30Bble Kypchl - «OpraHmdeckas
xuMus» 1 «OO0mIas u HeopraHuyeckast XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHWM MO0 HEOPraHMYECKONW XMMHHU (C BKJIIOUYEHHEM
3HaHUH U3 001Iel XUMHUM) U opraHnyeckoil XuMuu. opMUpoBaHHEe JAHHOW CUCTEMbI 3HAHUHN TPU



5

M3Y4YeHUHU TpenMeTa o0ecleurnBaeT BO3MOKHOCTh PaCCMOTPEHHUSI BCETO MHOT000pa3vs BEIIECTB
Ha OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanus KypcoB — «Oprannueckas Xumus» U «O011ast 1 HeopraHudecKas
XuMUs» cHopMHpOBaHA B MPOTrpaMMe Ha OCHOBE CHUCTEMHOIO MOAXO0J]a K M3YYCHHIO Y4EOHOTO
MaTepuaia U o0yCJIOBJIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWM Ha OINPEACIICHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYe€CKOW XMMHUHU BELIECTBA PACCMATPHUBAIOTCSA Ha
YPOBHE KJIACCUYECKOM TEOPUHU CTPOCHUSI OpPraHWYECKUX COCIAMHEHUW, a TakKe Ha ypOBHE
CTEPEOXMMUYECKUX U DJICKTPOHHBIX MPEACTaBICHUH O CTpoeHUH BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIECTBaX [AIOTCA B Pa3BUTUM — OT YIJEBOJOPOJIOB JO CIOMKHBIX
OMOJIOTMYECKH aKTHBHBIX COEIMHEHUH. B Kypce opraHmdyeckodl XMMHMM II0JIy4alOT pPa3BUTUE
chopMuUpOBaHHBIC B OCHOBHOM IIIKOJIC NMEPBOHAYAIBHBIC MPEJACTABICHUS O XUMHUYCCKOW CBS3H,
KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHUS, O
XUMHYECKON PeaKIru.

[Tox HOBBIM YyTJIOM 3peHHS B TpeaMere «XUMHUs» 0a30BOr0 YPOBHS pacCMaTpPHBACTCS
M3YUYEHHBIN B KOJUICIDKE TCOPETUUCCKUI MaTepruall M (DaKTOJIOTMYECKUE CBEICHHS O BEIIECTBaX U
XUMUYECKOW peakinuu. Tak, B dYacTHOCTH, B Kypce «OOImas W HEOopraHu4ecKas XHUMHUsD)
00y4JaromuMcsl MPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHUE MEPUOIMYECKOro 3aKOHa C
0011IETeOPETUUECKIX U METOAOJOTUUECKUX MO3UIUHN, ITy0kKe MOHSATh UCTOPUUYECKOE U3MEHEHUE
GbyHKIHMI 3TOT0 3aKOHa — OT 0000IIaroIIel 10 00BACHSIONIEH 1 IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX H
MIPUMEHEHUH, a TAKK€ O XUMHUYECKUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
JIOTIOJTHSIETCSL HA TIEPBOM KYpCE BJIEMEHTAMU COAECPKAHUS, UMEIOIIUMU KYJIbTYPOJIOTHYECKUI U
MPUKIATHON XapakTep. DTHU 3HAHUS CIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBS3H XUMHUH C APYTUMU
HayKaMH, PacKpbIBAIOT €€ pOJib B IIO3HABATEIBHOM M MPAKTHUYECKON JAESITEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHUSI K TIPOLIECCY TBOpUeCTBa B 00JacT TEOpUU U
MPAKTUYECKHUX MPHIOKECHUN XUMHH, IIOMOTAIOT BBIITYCKHUKY OPUCHTHPOBATHCS B OOMIECTBEHHO U
JUYHOCTHO 3HAYUMBIX IMpoOJieMax, CBSA3aHHBIX C XWMHEH, KPUTUYECKH OCMBICIMBATh
uHpOpMaIMI0O U TPUMEHATH €€ MJis TOMOJHEHUsS] 3HAHUM, pEIICHUS HWHTEUICKTYaJbHBIX U
DKCIIEPUMEHTAJBHBIX HCCIEIOBATENbCKUX 3a1ad. B 1enoM comepkanue y4eOHOTO MpeameTa
«XuMus» JTaHHOTO YpPOBHA H3YyYEHUS OPUEHTHUPOBAHO Ha (OPMHUPOBAHHUE Y OOYUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI Ui MOHUMAaHUS (GUIOCOPCKUX HUACH, TaKUX KaK: MaTepHallbHOE
€IMHCTBO HEOPTaHWYECKOTO0 M OPraHMYEeCKOTO MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HUX
COCTaBOM M CTPOEHHEM, IT03HABAEMOCTH IPUPOJHBIX SABJICHUHN IYTEM DKCIEPUMEHTA U PELICHUS
MPOTUBOPEUYUN MEXy HOBBIMHU (PaKTaMu M TEOPETHUUECKUMU TMPEANOCHIIKAMH, OCO3HAHUE POJIU
XUMHUHU B PEIICHUU JKOJIOTHYECKHX MPOoOJeM, a Takke MpobieM cOepexeHHs] IHEPreTHUECKUX
PECYpPCOB, ChIPhS, CO3/IAHUSI HOBBIX TEXHOJIOTUN U MATEPHAJIOB.

B mnnane pemenust 3agay BOCIHMTAHHUSA, PAa3BUTUS M CONUANM3AIMH OOYYaroIIMXCs
MPUHATBIE MPOTPAMMON MOAXOABl K OMNPENECICHUIO COJECPKAHHUS M TOCTPOEHUS MpeaMeTa
nperycMaTpuBaoT (GopMHUpOBaHUE y OOydYaIOIIUXCS YHHUBEPCAIbHBIX YYEOHBIX JIeHCTBUH,
MMEIOIINX 0a30BOE€ 3HAYEHUE JJIS PA3IMYHBIX BUJIOB JACATEIHHOCTH: PEUICHUSI MTPOOJIeM, TTOUCKa,
aHanm3a U 00paboTku MHPOpMAIHK, HEOOXOAUMBIX NJISl IPHUOOPETEHUS OIbITa MPAKTHUUECKON U
HCCIICIOBATEIBCKOM IEATEILHOCTH, 3aHUMAONICH BaXKHOE MECTO B ITO3HAHUM XUMUH.

1.3. MecTo IMCHUILVIMHBI B CTPYKTYype OCHOBHOW mnpodeccMoHaIbLHOH 00pa3oBaTeIbHOM
nporpaMmbI: 6a30BbIi yueOHbII penMeT 0011e00pa30BaTeIbHOIO IUKIIA.

1.4. Hean u 32124 JMCHUILIMHBI — TPEOOBAHMSA K IUVIAHUPYEMbIM Pe3yJbTAaTaM OCBOCHUS
npeaMera:

[lenp m3ydeHus y4eOHOTO mpeaMeTa: (GOpMHUpPOBAHHE M PAa3BUTHE TMPEICTABICHUNA O HAYYHBIX
METO/IaX TO3HAHUS BEUIECTB M XUMHUYECKUX PEAKIUN, HEOOXOJAMMBIX JJIsi MPUOOPETCHHS] YMEHUH
OPUEHTHUPOBATHCA B MHUPE BEIIECTB U XMMHUUYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOU U MOBCEIHEBHOM )KU3HH;



6

pa3BUTHEC YMEHHHM W CIOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAOIIOJACHHEM W OOBSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTa, COOJIIOJICHHEM TMpaBmil 0€30MacHOr0 OOpaIeHUsl C BEIIECTBAMHU
OBJIAJICHUEC OOYYAIOIIMMHKCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OPTraHU3AlMH KHBBIX
CHUCTEM pa3HOT0 paHra W MPHOOPETEHUE YMEHHM, WCHONB3YIOT 3THU 3HAHUS JUISI TPaMOTHBIX
JCHCTBUI B OTHOIICHUH OOBEKTOB KUBOU MPUPOIBI U PEIICHHS Pa3IUYHbBIX KHU3HECHHBIX MPOOJIEM.

IlnanupyemMsle pe3yabTaTbl OCBOCHHMS Y4e€0OHOI0 NpeaMera
1. JIu4HOCTHBIE Pe3y/JIbTAThI (@I'ocC Co0)
rPaxAaHCKOI0 BOCIIUTAHMSA:
c(OPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIUN O00YYArOIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00I1IecTBa;
0CO3HAHHME CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMOPSIKA;
OPUHIATHE  TPAAMIMOHHBIX  HAI[MOHAJBHBIX, OOIIEYEIIOBEYECKUX TyMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;
FOTOBHOCTb  NPOTHUBOCTOSTH ~ MJICOJIOTMM  OKCTPEMH3Ma, HallMOHaiu3Ma, KceHodoOouw,
JUCKPUMHUHALIMU 110 COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [IEATEIBHOCTh B HWHTEpecax TpaxkIaHCKOro oOIIecTBa,
Y4acTBYIOT B CaMOYIIpaBJIEHUU B 0011€00pa30BaTEeNIbHON OpraHM3allud U JETCKO-FOHOIIECKUX
OpraHu3alusx;
YMEHHE B3aMMOJICHCTBOBATH C COIMAIBHBIMI MHCTUTYTAaMH B COOTBETCTBUU C UX (QYHKIHSIMU U
Ha3HA4YCHHEM;
TFOTOBHOCTb K T'YMaHHUTAapHOU U BOJIOHTEPCKOU 1€ATEIIbHOCTH;
NMATPHOTHYECKOr0 BOCIIUTAHUA:
c(hOpMUPOBAHHOCTh POCCHUICKON TPaX)AAHCKONM HMACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mnepe] PonMHON, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, CBOM S3BIK U KyJIBTYpPY, POILIOE U HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;
LEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY W MPUPOAHOMY
HAacJeINIo, IMAaMATHUKAM, TpaaunusaM HapoaosB Poccum, noctmxkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE;
uzeiHas yOexJIeHHOCTb, TOTOBHOCTh K CIIy>)K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro cyas0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
OCO3HaHUE JYXOBHBIX LIECHHOCTEN POCCUNCKOr0O HApOAa;
c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS;
CHOCOOHOCTh OLIEHUBAIOT CUTYallMI0 W MPUHUMAIOT OCO3HAHHBIE PELICHHUs, OPUEHTUPYSICh HA
MOPAJIBHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;
0CO3HaHME JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOHYMBOTO Oy TyIIEero;
OTBETCTBEHHOE OTHOIIEHME K CBOMM POJUTENSIM U (WJIM) IPYrMM YiI€HAaM CEMbH, CO3JaHHIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O INPUHATHS LEHHOCTEH CEMEWHOW JKHU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;
3CTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ICTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa U 0OLIECTBEHHBIX OTHOILIECHUI];
CIIOCOOHOCTh BOCIPUHHMMAIOT Pa3IMYHbIE BUABI MCKYCCTBA, TPAJAULIUU U TBOPYECTBO CBOETO U
JIPYTUX HapO0B, OLIYIIAOT 3MOLMOHAIBHOE BO3ICICTBUE UCKYCCTBA,
yOEXKIEHHOCTh B 3HAYMMOCTH JJIsi JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO WU MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HBIX BHUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayeCTBa
TBOPYECKOM JINYHOCTH;
(pu3n4ecKOro BOCIUTAHUSA:
c(OpPMHPOBAHHOCTH 37I0POBOr0 M 0€30macHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO;
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NOTPEOHOCTh B (PU3UYECKOM COBEPUICHCTBOBAHUM, 3aHATHUSAX CIIOPTUBHO-0310POBUTEIHHON
JESTEIIbHOCTBIO;

AKTUBHOE HEMPHUSTHE BPEIHBIX MPUBBIUEK U MHBIX (OpPM MPUUYMHEHHs Bpeaa (HU3HMUecKoMy U
IICUXUUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTEepCTBa, TPYI0JI00HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJIIOTUYECKOM M COLMAIbHOM HAIpaBlIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U  CAMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JESITEIIbHOCTD;

UHTEpEC K pazauuHbiM cdepam NpodecCHOHATBHONW eATeNbHOCTH, YMEHHE COBEPILAIOT
OCO3HAHHBII BBIOOp OyAy1Ieil npodeccruu u peaarn30BbIBAIOT COOCTBEHHbBIE )KU3HEHHbIE TJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO HA MPOTSHKEHUN BCEH KHU3HH,
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOH  KyJIbTYpbl, IOHMMaHUE  BIUSHUS  COLMAIIBHO-
SKOHOMHMYECKUX TMPOILIECCOB HAa COCTOSHUE MPUPOAHONM M COLMAIBHOM Cpelbl, OCO3HaHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

IUTAHUPOBAHUE U OCYIIECTBIICHUE ACMCTBUI B OKPY’KaIOIIEH cpelie Ha OCHOBE 3HAHHS Ienei
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUSATUE NCHCTBUHN, IPUHOCAIIUX Bpe OKpPY>Kalollei cpeae;

YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
NEHCTBUI, IPEIOTBPALIAIOT UX;

paciIMpeHe ONbITa ACSITEIbHOCTH SKOJIOTMUECKOI HAIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HAyKd U OOIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO Ha JUAJOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M UWTATENbCKOW KyJIbTYpPbl KaK CpEACTBA B3aUMOJICHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHUS MUDA;

OCO3HAHHE IICHHOCTH HAy4HOH JEATEIBHOCTH, TI'OTOBHOCTH OCYILECTBISATh IPOECKTHYIO U
HCCJIEIOBATENIbCKYIO AESITEIbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3yJbTATLI OCBOEHHMS VYEOHOro InpeaMera XHMHS B 00Jblleid  Mepe
JOJIZKHBI 0TPAKATD.

B COOTBETCTBHUHU C CHUHCTCMHO-ICATCIIBHOCTHBIM IIOAXOJIOM B CprKType JINYHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TMpeamera «XHUMHS» Ha YPOBHE CpeJHero ooiero obpazoBaHuUs
BBIJICJIEHBI CJIEAYIOIIME COCTABIISIIOIINE:

1.T'pakaaHCKOr0 BOCIUTAHUSA:

— OCO3HaHUusA O6y‘-IaIOIIII/IMI/IC$I CBOUX KOHCTI/ITyHI/IOHHBIX npaB nu 065[33HHO0T€I>1,
YBaXXEHUsI K 3aKOHY U MPABOINOPAIKY;

— HpeI[CTaBJ'ICHI/ISI O COIIMAJIBbHBIX HOpMaX nu npaBI/max MECIKIIMYHOCTHBIX OTHOHIGHPIfI B
KOJIJICKTUBE;

— I'OTOBHOCTHU K COBMeCTHOﬁ TBOp‘IeCKOﬁ HNCATCIIBHOCTHU HpI/I CO31aHNHN yqe6HBIX
MPOEKTOB, PEIICHWH Y4YeOHBIX M TMO3HABAaTENbHBIX 3a7a4, BBIMOJTHEHUU XHUMHUYECKUX
AKCIEPUMEHTOB;

— CcnoCcOOHOCTU TMMOHUMATh U MPUHUMATH MOTHUBBI, HAMEPEHHUS, JJOTUKY U apTyMEHTBI
JPYTUX MPU aHATN3€ PA3TUYHBIX BUJOB YUYSOHOUM NESITEIbHOCTH;

2.I1aTpHOTHYECKOr0 BOCIHUTAHUSA:

— IOEHHOCTHOT O OTHOILICHU K HCTOpI/IquKOMy nu HaquOMy HaCJICIUIO
OTCUCCTBECHHON XMMUH;

— YBa)KeHI/ISI K npoueccy TBOpquTBa B O6J'IaCTI/I TeOpI/II/I nu HpaKTI/I‘-IeCKOFO HpI/IMeHeHI/ISI
XUMHUH, OCO3HAaHUsI TOTO, YTO JOCTHXKEHHUS HAyKH €CTh pe3yJbTaT JIWATEIbHBIX
HaOJIFOEeHUM, KPOIOTIUBBIX IKCIEPUMEHTAJIBHBIX MOUCKOB, MMOCTOSIHHOTO TpyAa YUYEHBIX




Y TIPAKTHKOB;
— HMHTEpeca W T03HABAaTEIbHBIX MOTHBOB B TIOJNYYEHHH M IIOCICAYIOIIEM aHaIn3e
WH(pOpPMAIIFH O IMEPEIOBBIX JIOCTHIKCHHUSIX COBPEMEHHON OTEYECTBEHHOW XHMHU;
3.J1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMUSA:

— HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBEICHUS,

— CIIOCOOHOCTH OLICHMBATh CHUTYAaIlMH, CBSI3aHHBICE C XUMHYECKUMH SIBJICHUSIMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYSICh Ha MOpPaJbHO-HPAaBCTBECHHBIC
HOPMBI U LICHHOCTH;

— TOTOBHOCTH OIICHUBAaTh CBOE IOBEJICHHE M TOCTYIKH CBOUX TOBAPHIICH C TMO3MIIUI
HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE TMOCJIEICTBUN 3TUX MOCTYIKOB;

4. ®@opMHUpPOBaHNS KYJIbTYPHI 310POBbSI:

— MOHUMAaHUs LIEHHOCTEH 370pOBOro M 0Oe30macHoro oobpasza KU3HU; HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DM3UYECKOMY H ICUXUYECKOMY 370pPOBBIO;
— COOTIOJICHUST TIPaBIJI 0E30MaCHOr0 OOpaIleHUsl C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYJOBOU JCSATEIHLHOCTH;

— MOHUMAaHUs IEHHOCTH TPaBWJl WHIWBUAYAJIBHOTO M KOJUIEKTHBHOTO OE€30IacHOro
MOBCJICHUSI B CHTYAIlMSX, YIPOXAIOIIMX 3JI0POBBI0O W KU3HHU JIIOJCH; OCO3HAHUS
MOCJICJICTBUI M HETPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOJICHUS aJKOrosi, HApKOTHUKOB,
KypeHus);

5. TpynoBoro BoCuTaHus:

— KOMMYHHUKATUBHOW KOMIICTCHTHOCTH B Yy4e€OHO-UCCIEAOBATEIBCKOW JCSATEIBbHOCTH,
00IIIECTBEHHO TTOJIE3HOM, TBOPUECKOM U APYTUX BUIAX ACSATEILHOCTH;

— YCTaHOBKM Ha AaKTHBHOE YYacTHE B PCIICHUH NPAKTUYECKUX 3a7ad COIHaIbHOMN
HaIlpaBJICHHOCTH,

— WHTEpeca K MPAKTUYECKOMY H3YYCHUIO Mpodeccuil pa3IMyHOro pojaa, B TOM YHCIIE
Ha OCHOBE NMPUMEHECHUSI IPEAMETHBIX 3HAHUI 10 XUMHHU;

— YBaXXCHUS K TPYY, JIOJSIM TPyJa U pe3ysibTaTaM TPYIOBOU JEATESIIbHOCTH;

— TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYaJbHOW TPAeKTOPUU OOpa3OBaHUS,
Oynymed mnpodeccun H pealn3alid COOCTBEHHBIX JKU3HEHHBIX IUJJAHOB C YYETOM
JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB M TMOTpeOHOCTEH
o0I11ecTBa;

6.9K0JI0rHYeCKOr0 BOCHUTAHMS:

— DKOJIOTMYECKHM  LI€JeCOOOpa3HOro OTHOLIEHUs] K IPUPOJE, KaK HMCTOUYHHUKY
CYILIECTBOBaHUSI KU3HHU Ha 3eMJI€;

— MNOHWUMaHUs TJ00AJTBHOTO  XapakTepa JKOJIOTHUYECKHX IpOOIeM,  BIHSHUSI
SKOHOMHUYECKHUX MPOIECCOB HAa COCTOSIHUE TIPUPOTHON M COIUAITBHON CPEJIbI;

— OCO3HaHUs HEOOXOIUMOCTH WCIIOJNIb30BAaHUS JIOCTMDKCHHH XUMHUHU Ul  PEIICHUS
BOITPOCOB PAIlMOHAIBLHOTO IMPUPOAOTIOIH30BAHNS,

— aKTHUBHOTO HEMNPUSITUS JASUCTBHI, NPHUHOCSAIINX BpeJ OKPY’KAroIeld MPUPOTHOM
cpede, YMEHHUs NPOTHO3UPOBATH HEOJIArOMPHUSTHBIE JOKOJIOTWYECKHE  ITOCIEICTBUS
MPEANPUHUMACMbBIX JICHCTBUIUH TIPEIOTBpAIATh UX;

— HAJIMYHS Pa3BUTOTO DKOJOTHYECKOTO MBIIIUICHUS, DSKOJOTHYECKON KYJIbTYpPBHI, OIBITa
NESATENHPHOCTH DKOJIOTMYECKOW HANpaBIEHHOCTH, YMEHHUS PYKOBOACTBOBAThCS HMH B
MTO3HABATEIbHON, KOMMYHUKATHBHON W CONMAIILHOW MPAKTHUKE, CIIOCOOHOCTH W YMEHUS
AKTUBHO MPOTHBOCTOSTH HJICOJIOTHU XeMo(oOuu;

7.1leHHOCTH HAYYHOTO MO3HAHUS:

— chOPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKU U OOIICCTBEHHOW MPaKTHKH,

— MOHUMAaHUs CHeNUu(PUKA XHUMUU KaK HAyKH, OCO3HaHUs e€ poiu B GOpMHUPOBAHUHU
palMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU  IIEJIOCTHOTO  IIPEJCTaBJICHHUS 00
OKpYJKalolleM MHpEe KaK O €IMHCTBE MPUPOJBI M YEJIOBEKa, B MO3HAHUU IPHPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUuH MPoOIIeM COXpaHEHHUS MPUPOTHOTO PAaBHOBECHS;



9

— yOexn€HHOCTH B 0COOOW 3HAYMMOCTH XUMHH Il COBPEMEHHOM LIMBWIM3AaLUU: B €&
TyMaHHUCTUYECKOM HANpaBIEHHOCTH W Ba)XHOM poONM B CO3JaHUM HOBOW 0asbl
MaTepuaJbHOM KyJbTYphbl, PELIEHUM TJO0OAIBHBIX IPOOJEM YCTOHYMBOIO pa3BUTHUS
YEeJIOBEYECTBA — CHIPbEBOM, SHEPIeTUYECKOM, TTUIIEBON U IKOJIOTUYECKON 0€30MacHOCTH,
B Pa3BUTUM MEIULMHBI, OOECIEUYEHHHM YCJIOBUH YCHEIIHOrO TpyAa MU HKOJIOTHMYECKH
KOMQOPTHOM KU3HU KKJIOTO YjeHa OOIIeCTBa;

— €CTECTBEHHO-HAay4YHOM TIPAMOTHOCTH: IIOHMMAaHHUsA CYIIHOCTH METOJOB IIO3HAHHS,
MCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH UCITOIb30BATh MOIy4YaeMble 3HAaHUS

JJI1 aHaJIm3a U OOBSACHEHUS SIBICHUH OKPYXKaromero Mvupa U IMpOUCXOAAIINX

B HEM

HSMGHCHHﬁ; YMCHHA ACJIATh 000CHOBAHHBIC 3aKJIIOYCHHUS HA OCHOBE HaYy4YHBbIX (I)aKTOB u
HUMCIOIMXCA JaHHBIX C HEJIBIO IMOJIYUYCHUA JOCTOBCPHBIX BBIBOJOB,
— CIIOCOOHOCTH CaMOCTOSITEILHO MCHOJb30BaTh XUMHYCCKUE 3HAHMHS HJIsL pCHICHUA

HpO6J’ICM B pCAJIbHBIX XKM3HCHHBIX CUTYaAlUsX;

— HHTCPCCAa K IMO3HAHUIO U HCCJIEI0BATEIILCKOM ACATCIIBHOCTH
— TOTOBHOCTH U CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/IIO )41 CaMOO6p330BaHI/II-O,
K aKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHUH IO XMMHH B COOTBETCTBHUHU C JKHU3HCHHBIMU

HOTpC6HOCT$IMI/I;

— UHTEpeca K OCOOEHHOCTSIM TpyJa B pasauyHbIX cdepax mnpodhecCHoHATBHON

ACATCIIBHOCTH.

2. Meranpeamersblie pe3yabTarhbl (cM.PI'OC COO)

Meranpeamernbie pe3yiabTarsel 1m0 OI'OC

COO

KonkpernzoBanubie
pe3yJbTaThl

MeETalpeaAMETHDBIC

OBiaeHUe YHUBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJIbHBIMU 1€ CTBUAMM:

a) 6a30BbIC JOTMYECKUE CHCTBHSL:
CaMOCTOSITENILHO (DOPMYITUPOBATH U
aKTyaJIM3UPOBATh MPOOIIEMY, PACCMATPUBAIOT €€
BCECTOPOHHE;

YCTaHaBJIMBAIOT CYIIECTBEHHBIH MPU3HAK WIN
OCHOBAHMS ISl CPAaBHEHHSI, KJIacCU(UKAITUH U
00001IeHHS;

OTIPEeNIeNATh EeNN IeATEIIbHOCTH, 33/1aBaTh
napaMeTpbl ¥ KPUTEPHU UX JTOCTIKSHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B
paccMaTpUBaeMBbIX SIBICHHSX;

BHOCHUTBH KOPPEKTUBHI B JICITEITHHOCTb,
OLIEHUBAIOT COOTBETCTBHE PE3YJIbTATOB LEIISM,
OILICHUBAIOT PUCKH TTOCIIEACTBUH JIEATEIILHOCTH;
Pa3BHBAIOT KPEAaTHBHOE MBIIIUICHHE TIPH PELICHUH
’KU3HEHHBIX MPOOIIEM;

a) 6a30BbIC JTOTHYECKHE JCHCTBUS:
KCIIOJIb30BaTh MPHU OCBOCHUY 3HAHUM
IIPUEMBI JIOTHYECKOTO MBIIIEHUS —
BBIJIETISITh XapaKTEPHbIE MPU3HAKYU MOHATUI
1 yCTaHaBJIMBATh UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIME TOHATHUS
JUI OOBSICHEHUS OTAETIBHBIX (DAaKTOB U
SIBIICHHI,

BBIOMpATh OCHOBAHUS M KPUTEPUU IS
KJIAaCCU(UKALIMU BEIIECTB U XMMHUYECKUX
peaKLuii;

YCTaHABJIMBATh NPUUNHHO-CJIE/ICTBEHHBIE
CBS3M MEXKIY N3Y4aeMbIMU SIBICHUSMY;
CTPOUTH JIOTHUECKUE PACCYKACHUS
(MHIIyKTUBHBIE, I€TyKTUBHBIE, TIO
aHaJIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B paCCMaTPUBAEMBIX
SBIIEHUSAX, POPMYIHPOBATH BHIBOBI U
3aKIJIFOYEHUS;

MIPUMEHSITH B IIPOLIECCE MTO3HAHUS
HCIIOJIb3YEMBIE B XMMHH CUMBOJIMUECKHE
(3HaKOBBIE) MOJIENH, TPEOOPa3OBHIBATH
MO/IETIbHBIE NIPEJICTABICHUS] — XUMHUYECKHM
3HAK (CHMBOJI) BJIEMEHTa, XUMUYecKasi
dopmyna, ypaBHEHHE XUMHUUECKOW peakuu
IIPU pelIeHNN YYeOHbIX T03HABATEIbHBIX U
MPAKTUYECKUX 33/1a4, IPUMEHSITh
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Ha3BaHHBIE MOJIEIbHBIE MPEJCTaBICHUS IS
BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUYECKHUX
peaKIuii;

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:
BJIAJICTh HaBbIKAMU y4eOHO-HUCCIIE0BATENILCKON 1
MPOEKTHOH 1 TebHOCTH, HAaBBIKAMHU
paspernieHus npooiem;

CHOCOOHOCTh ¥ TOTOBHOCTH K CAMOCTOSATEIILHOMY
IIOUCKY METOJIOB pEIlIeHHs] TPAKTUYECKUX 3a/a4,
NPUMEHEHHIO PA3JIMYHBIX METOJIOB TO3HAHMS;
OBJIa/IEHUE BUJIAMH JEATEIBHOCTH 110 MOJTYyYSHHIO
HOBOT'O 3HaHMUS, €T0 HHTEPIPETAIINH,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3InYHbIX
y4eOHBIX CHUTYaIHiX, B TOM YHCIIE IPU CO3IaHUH
YUEOHBIX U COLIMATIBHBIX IPOEKTOB;
(dbopMHpOBaHKE HAYYHOTO TUIIA MBIIUICHUS,
BJIaJICHHE HAYYHOH TEPMHUHOJIOTUEH, KIIHOUEBBIMU
TOHATUSIMH U METOJAMU;

CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 331241
B 00pa30oBaTENbHON JACATEIILHOCTH M KHU3HEHHBIX
CUTYyaIMSIX;

BBISIBIISITH IIPUYUHHO-CIICACTBEHHBIC CBSI3U U
aKTyaJu3UpOBaTh 3a/ady, BBIABUIAIOT TUIIOTE3Y
€e peleHusl, HaXOAUTh APTYMEHTHI IS
JI0Ka3aTeIbCTBA CBOUX YTBEP)KICHUM, 3a1aBaTh
napamMeTpsl U KPUTEPUU PEIICHUS;
aHaAJTM3UPOBATH MOJyUYEHHBIE B XOJI€ PELLICHUS
3aJ1aui pe3yJIbTaThl, KPUTHUECKH OIEHUBAIOT UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCJIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIEHUBAIOT
NPUOOPETEHHBIN OMBIT;

pa3pabaThIBalOT IUIaH PEUICHUs IPOOIeMBbI ¢
YUeTOM aHaJIM3a UMEIOIIMXCSl MaTepPUAIIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

OCYILECTBIIATH LI€JICHANIPABICHHBII MOMCK
nepeHoca CpesiCTB M CIIOCOOOB IEHCTBHS B
npo¢eCCHOHATIBHYIO CPEAY;

YMETh IEPEHOCUTH 3HAHUS B MIO3HABATEIHHYIO U
NPAaKTUYECKYIO O0JIACTH KU3HEIEATEIIbHOCTH;
yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX
IPEIMETHBIX 00JIacTel;

BBIJIBUTAIOT HOBBIEC UJICH, TIPEJIaratoT
OpPUTHHAJIbHBIE TIOJIXO/IbI U PEIICHUS;

CTaBHUThH POOJIEMBI M 33]]a9H, TOITYCKAIOIINE
IbTEPHATUBHBIC PEIICHUS;

0) 6a30BBIC UCCIICIOBATEIIbCKUE JICHCTBUS:
BJIJIETh OCHOBAMH METOJIOB HAyYHOTO
MO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKIIUN;
(bopMyIHpOBATH 1IEITU U 337241
WCCJICIOBAHMSI, MCIIOJIb30BATh
MIOCTABJICHHBIC 1 CAMOCTOSITEIIHHO
c(hOopMyJIMPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MTO3HAHUS M OCHOBBI IS
(hOpMUPOBAHUS TUTIOTE3HI 10 IPOBEPKE
NPAaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;
BJIQ/ICTh HABBIKAMU CAMOCTOSITSIILHOTO
TUTAHUPOBAHHMSI U TIPOBEIICHHS YICHUYECKUX
9KCIIEPUMEHTOB, COBEPIIICHCTBOBATh
yYMEHUs1 HaOJIk0/IaTh 32 X0JI0M TIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro
pe3yiabTaT, GOpMyITUPOBATh 0000IIECHUS U
BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yJIbTaTOB MCCIICIOBAHUS, COCTABIISTh
000CHOBaHHBII OTYET O MPOJICITAHHON
pabore;

PHOOPETATh OIBIT YICHUICCKOM
UCCIIEIOBATEIILCKOW U TIPOCKTHOM
JIESITCIIBHOCTH, TPOSBISATh CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITEIbBHOMY TTOUCKY
METOJIOB PEIICHHSI MPAKTUICCKUX 3a/1a4,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB
MTO3HAHMS;

B) paboTta ¢ nHpopmarmei:

BJIAJICTh HaBBIKAMH MTOJTYYeHHS WH(POPMAIIAN U3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIIBHO
OCYIIECTBIIATH OUCK, AaHAIN3, CHCTEMAaTH3aIHIO
Y MHTEPIIPETAINI0 HH()OPMAIH Pa3InIHBIX

B) paboTa ¢ nHpopmaruei:

(dbopMyJIIpOBaTh 3ampoChl W TPUMEHSTH
pa3IMYHbBIC METOJBI MPU TIOUCKE U 0TOOpe
uH(popMaIuy, HEOOXOINMON TUTSE
BBIITOJIHEHUS y4eOHBIX 3a1a4
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BUJIOB U (DOPM TpeICTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3JIUYHBIX opMaTax ¢
y4eTOM Ha3HaueHUs HHPOPMAIUH U IIETIEBOU
ayJIUTOPHHU, BBIOMpAsk ONTHMAIBHYIO (GOpPMY
MIPEJICTABJICHUS U BU3YyaIN3alluy;

OLICHUBAIOT  JIOCTOBEPHOCTh,  JIETHTUMHOCTb
uH(pOpMaIlK, €€ COOTBETCTBUE IPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

UCIIONIb30BaTh CPElCTBA WH(OPMANMOHHBIX |
KOMMYHUKAIIHOHHBIX TEXHOJOTMHA B PpEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHW3allMOHHBIX  337a4 ¢  COOJIO/ICHUEM
TpeGoBaHUI OPrOHOMUKH, TEXHHUKHU
0€30IIaCHOCTH, THUTHEHBI, pPeCcypcocOepeKeHUs,
MPaBOBBIX W OTHYCCKUX  HOPM,  HOPM
nH(pOpMaIMOHHOM 0€301MacCHOCTH;

ONpEAENEHHOIO THIIA;

nprodpeTaTh OMBIT  WCIOJH30BAHUS
WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHUI ¥ Pa3IUYHBIX TTOUCKOBBIX
CHUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO
dopmy  mpencraBieHuss — HMHpoOpManUU
(cxembl, Tpaduku, aTUArpaMMbl, TaOIHIIBI,
PUCYHKH H T. II. );

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KayeCTBE

cpeactBa  mpu  paboOTe C XUMHYECKOU
uH(pOopMaIue: MPUMEHSTD
MEXKIPEIMETHBIE (pusuueckue u
MaTEeMaTHYeCKHe) 3HAaKH H  CHUMBOJBI,

dopmyIbl, a0OpeBHaTypbl, HOMEHKIATYPY;
UCIIOJIb30BATh u 1peoOpa3oBbIBATH

3HAKOBO-CHMBOJIMYECKHE CpeacTBa
BJIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI HATSIHOCTH

uH(popMalnu, THPOPMALIMOHHOM 0€301acCHOCTH

JIAYHOCTH.

OBjaieHUe YHHBEPCAJIbHBIMH

KOMMYHHKATHBHBIMH /Il CTBUAMH:

a) oOImeHue: a) oO1IcHME:

OCYIIECCTBIISATH KOMMYHHKAITH BO BeeX cepax
KU3HU;

pacrio3HaBaTh HeBepOAJIbHBIEC CPEACTBA OOIIECHUS,
MOHMMAIOT 3HAUY€HUE COLMATbHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUTKH KOH(DINKTHBIX
CUTYallUl U CMSITYatOT KOH(IHUKTHI;

BIIAJICTh PA3JIMYHBIMU CITIOCOOAMHU OOIIEHUS U
B3aUMOJICUCTBUS;

apryMEHTHPOBAHHO BECTHU JAUAJIOT, YMETh
CMSTYaAIOT KOH(IUKTHBIE CUTYAIINUH;
Pa3BEPHYTO U JIOTUYHO M3JIaraloT CBOIO TOUYKY
3pEHHUSI C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEICTB;

3a71aBaTh BOMPOCHI IO CYIIECTBY
00Cy’X1aeMOii TEMBI B X0JI¢ AUAJIOTA W/WITH
JTUCKYCCHH, BBICKA3bIBATh UJICH,
(bopMyIUpOBaTh CBOM MPEIOKEHUS
OTHOCHUTEIIBHO BBITTOJIHEHUS
MPeJIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAIUEH Pe3yNbTaTOB
IMO3HABATEILHOM JICITCIILHOCTH,
MOJTyYEHHBIX CAMOCTOSITENTLHO MU
COBMECTHO CO CBEPCTHHKAMH IPH
BBITIOJTHEHHH XUMHUYECKOT0 IKCIIEPUMEHTA,
MPaKTUYECKON pabOTHI IO MCCIIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3aluu
y4eOHOro NMpoeKTa U (HOpMyJIUpPOBATh
BBIBO/JIBI 110 pe3yJIbTaTaM MPOBEIEHHBIX
WCCIICIOBAaHHUI ITyTEM COTIIACOBAHHMS
MO3UIUI B X0/1€ 00CyXIeHUsI U 0OMeHa
MHEHUSIMU

0) coBMeCTHas JIeSITEIIbHOCTD:

MOHUMAIOT W  HUCHOJI30BaTh MPEUMYIIECTBA
KOMaHJAHOW ¥ WHIMBUYaIbHOU paboThI;
BBIOMPAIOT TEMATHUKY U METOJIbI COBMECTHBIX
JIEHCTBUI ¢ y4eTOM OOIINUX HHTEPECOB U
BO3MOYKHOCTEH Ka)KJ0T0 4YjeHa KOJIJIEKTHRA;
NPUHUMAKOT LEJIU COBMECTHOW JEATEIBbHOCTH,
OPraHU30BBIBAIOT W KOOPAWHHUPOBATH JECUCTBUSA
MO €€ JIOCTHUXKEHUIO: COCTAaBIISITh TJIaH JEHCTBUM,
pacrpenensiatb  poiad € y4eTOM  MHEHHH
YYaCTHHUKOB, 00CYKIaroT pe3yJIbTaThl
COBMECTHOM paboThI;

0) COBMECTHasl 1ATEIbHOCTB!
MOHMMAIOT U UCHOJb30BaTh MPEUMYILECTBA
KOMaHIHOW ¥ MHIUBHUIYaJIbHON pabOThl IpU

peleHnn XUMHYECKON poOGIIEMBI,
000CHOBBIBAIOT HE00X0IMMOCTh
IIPUMEHEHUS TPYIIIOBBIX bopm

B3aUMOJICHICTBUA TpU pelIeHUH Yy4yeOHOU
3a]1a4H;

BBIOMPAIOT TEMAaTUKY 51 METO/BI
COBMECTHBIX JIEHCTBUH € y4€TOM OOMIMX
UHTEPECOB U BO3MOKHOCTEN KaKJI0Tr0 4IeHa
KOJUIEKTHUBA;
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OLICHUBAIOT KaueCTBO CBOETO BKJAJa U KaXJOTro
YYaCTHHKA KOMaHJAbl B OOIIMH pe3ysibTaT II0
pa3pabOoTaHHBIM KPUTEPUSIM;

NPeJIaraloT HOBBIE TPOEKTHI, OICHUBAIOT UICH C
MO3HILIMY HOBU3HBI, OPUTUHAILHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

KOOPJAWHHUPOBAThH U BBHIIOJIHATH padoTy B
YCIIOBHSIX PEAIbHOTO, BUPTYAJILHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;
OCYILECTBIISAITh MIO3UTUBHOE CTPATETHYECKOE
MIOBEJICHHUE B PA3JIMYHBIX CUTYALUSAX, TIPOSIBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITH
WHUITUATHBHBIM.

[IPUHUMAIOT Leb COBMECTHOM
JeSITeIbHOCTH, OpraHu30BBIBaTH U
KOOpJAMHUpPOBaTh  JAeWcTBUA 1o €€

JIOCTH>KEHHUIO: COCTAaBJATh IIJIaH JCHCTBUU,
pacrpenensaTb poJii € YYETOM MHEHHM
YYaCTHUKOB,  OOCYXHAIOT  PE3yJIbTaThl
COBMECTHOM padOTBhI;

OLICHUBAIOT KAa4yeCTBO CBOEr0 BKJIaga U
BKJIaJa KaXIOro YyYacTHHKA KOMAaHIBI B

o0t  pesynbrar 1O  pa3pabOTaHHBIM
KPUTEPHSIM;
[pe/yiaraloT HOBbIE MPOEKTHI, OLEHUBAIOT
uaeu c MO3ULIMH HOBU3HBI,
OpPUTHHAIILHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATErHYECKOE
IIOBEJICHUE B  PA3IMYHBIX  CHTyalUsX,
NPOSIBIATH TBOPYECTBO M BOOOpakeHUeE,
OBbITh HHUIIMATUBHBIM.

Osgi1aieHHe YHUBEPCAJIbLHBIMU
PeryJasiTUBHBIMH J1€HCTBUSIMH:

a) cCaMOOpTaHU3AIIHS:
CaMOCTOSITENIbHO OCYILLECTBIISTh I03HABATEIbHYIO
JESITENIbHOCTD, BBISBISATH NPOOJIEMBI, CTaBUTh U

dbopMyIpoBaTh ~ COOCTBCHHBIE  3aJadyd B
00pa30BaTEeIbHONW JIEATSIBHOCTH M YKU3HEHHBIX
CUTYaIIUsX;

CaMOCTOSITENIbHO ~ COCTAaBJIATh IUIAH  PEUICHHS

npoOJeMbl C YYETOM HMEKOIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuMpsATh paMKH y4eOHOTro MpeiMeTa Ha OCHOBE
JIMYHBIX MPENNOYTEHUN;

JIeNaloT OCO3HAHHBIM BbIOOp, APTyMEHTUPOBATh
ero, OpaTb OTBETCTBEHHOCTh 32 PEILICHUE;
OLIEHUBAIOT MPHUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO
HIMPOKOM 3pYJUIMU B Pa3HbIX 001aCTAX 3HAHUM,
MIOCTOSIHHO IOBBIIIAIOT CBOM 00pa30BaTENIbHBIN U
KYJbTYPHBIN YPOBEHb;

a) caMOOpraHu3aIys:

CaMOCTOSATENILHO TUTAHUPOBATh "
OCYILIECTBIISAITh  CBOIO  IIO3HABATEILHYIO
NeATeIIbHOCTb, ONIPEAETsia e€ e U 33/1a4H,
KOHTPOJIUPOBATH U [0 Mepe HEOOXOJMMOCTH
KOPPEKTHPOBATh MpPEUIaraéMblii alIrOPUTM
JNeMCcTBUN TpH  BBINOJHEHUU YYEOHBIX H
UCCIIEIOBAaTeIbCKMUX ~ 3a/1a4,  BBIOWMpATh
HanOonee  3¢Q¢eKkTUBHBIH  crmocod  ux
pemieHusT ¢ YYETOM TMONYYEHHS HOBBIX
3HaHUM O BemlecTBaX M XUMHUYECKUX
PEaKIHsX;

0) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiM, BHOCUTh
KOPPEKTHUBBI B JACATCIIBHOCTD, OLICHUBAIOT
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BIIJICTh HABBIKAMHU TI03HABATEIBHON pediiekcuun
KaKk OCO3HaHMS COBEpIIAEMbIX JIEHCTBUHA H
MBICIIMTCJIIBHBIX IIPOOCCCOB, HX PE3YJIbTAaTOB H
OCHOBaHMIA;

HCIIOJIB30BAaTh IMPUCMBI pe(bneKcm/I I OLICHKH
CHUTYyallMH, BEIOOpa BEPHOT'O PEIICHUS;

YMETb OHOCHUBAIOT PHCKHU W CBOCBPECMCHHO
NPUHUMAIOT PELISHHS 10 UX CHIDKEHHIO;

0) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B JAESATEIBbHOCTb, OLECHHUBAIOT
COOTBETCTBHUE PE3YJILTATOB LEISM;

BJIAJICTh HaBBIKAMH IM03HABaTEIILHOM
pedIieKCN Kak OCO3HAHMSI COBEPIIAEMBIX
JIEUCTBUIA U MBICIIUTEIBHBIX MPOILIECCOB, UX
pe3yJIbTaTOB M OCHOBAaHWM; MCIOJIb30BATh
puEMBI peJIEKCUU TSl OIICHKU CUTYaIluH,
BBIOOPA BEPHOTO PEIICHHUS;

YMETh OLIEHUBAIOT PUCKH U CBOEBPEMEHHO
MIPUHUMAIOT PEUIEHUS 110 UX CHUKEHHUIO;
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IIPUHUMAIOT MOTHUBBI M apryMEHTBI JPYIHX
IIPY aHAJIM3€ PE3yJIbTATOB ACATEIbHOCTH;

B) AMOIMOHAIbHBIN WHTEJUIEKT, | B) SMOLIMOHAJIbHBIN UHTEIUICKT:
IpeInoiararouii ¢copMUPOBAHHOCTE! c(hOpMUPOBAHHOCTh CaMOCO3HaHU,
CaMOCO3HaHUS,  BKJIOYAIOLIETO  CIIOCOOHOCTH | BKJIIOYAIOMIETO CIOCOOHOCTh TOHHUMAIOT

IIOHHUMAKwT CBOC€ OMOLHMOHAJIBHOC COCTOSHUC,

CBOE YMOIMOHAIBHOE COCTOsIHHUE, BHUICTH

BUJICTh HAIpPABJICHUS Pa3BUTHSI COOCTBEHHOU | HAmpaBICHUS pa3BUTHS COOCTBEHHOMU
SMOITMOHAIBHOM C(ephl, OBITh YBEPEHHBIM B | SMOLIMOHAILHOMN chepsl, OBITH
cebe; YBEPEHHBIM B ce0e;

CaMOperyJIHpPOBaHUS, BKJTIOYAIOIIETO | CAaMOPETYJIMPOBAHMS, BKITIOYAIOIIETO
CaMOKOHTPOJIb, YMCHHE MPUHUMAIOT | CAMOKOHTPOJIb, YMEHHE PUHUMAIOT
OTBETCTBEHHOCTh 3a CBOE MOBEJICHHUE, | OTBETCTBEHHOCTh 3a CBOE  TIOBEICHHE,
CIIOCOOHOCTh aaNTHPOBATHCS K IMOLMOHAIBHEIM | CIIOCOOHOCTH aJanTUPOBATHCS K

U3MEHEHUSIM U TPOSBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

BHYTpPEHHEH MOTHBAIVH, BKJIIOYAIOIIECH
CTPEMJICHHE K JOCTHXKCHUIO LEJIH U YCHEXYy,
OINTHMU3M, WHUIIMATHBHOCTD, YMEHHE
JIEMCTBOBATH, UCXO M3 CBOMX BO3MOKHOCTEH;
SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTH ITOHMMAIOT
AMOLMOHAIIBHOE COCTOSIHUE JPYTHX, YUYHUTHIBAIOT
€ro MOpv  OCYIUECTBICHUU KOMMYHHUKAIIUH,
CIOCOOHOCTH K COUYBCTBHUIO U CONEPEKUBAHUIO;
COIIMATBLHBIX HaBBIKOB, BKJIIOYAIOIIHNX
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIIEHHUS  C
JIPYTUMU  JIIOJABMH, 3a00THUTBCS, IPOSBIATH

MHTEPEC U pa3pemaroT KOH(INKTHI;

AMOITMOHAIBHBIM U3MEHEHUSIM U MPOSIBIISATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMM, BKIIOYAIOIICH
CTPEMJICHHE K TIOCTHXKCHHIO 1I€JIN U YCIEeXY,
ONTHUMM3M,  UHHUIMATHUBHOCTh,  yMEHHE
JICIICTBOBATD, HCXOIs u3 CBOMX
BO3MOKHOCTEN;

SMIIATHUM,  BKJIIOYAOMICH
MMOHUMAIOT  3MOIMOHAILHOE
JIPYTHX, YVYHUTHIBAIOT
OCYIIECTBICHUU
CIIOCOOHOCTH K
COTIEPEIKUBAHUIO;
COLIMAJbHBIX  HABBIKOB,  BKJIFOYAIOIIUX
CIIOCOOHOCTh BBICTPAMBAIOT OTHOILEHUS C
JIPYTUMHU JIIOABMU, 3a00TUTHCS, TPOSBIIATH
WHTEPEC U pa3peniaroT KOH(IUKTHL.

CIIOCOOHOCTD
COCTOSIHHE
ero pu
KOMMYHUKAIIH,
COYYBCTBHUIO u

T) IPUHATHE ce0s U IPYTUX JIOACH:

NPUHUMAIOT ce0sl, TOHUMas CBOM HEIOCTATKU U
JIOCTOMHCTBA;

IIPUHUMAIOT MOTHUBBI U apTYMEHTHI IPYTUX JHOAEH
IIPU aHAJIM3€E PE3yIbTATOB AESATEIbHOCTH;
IIPU3HABaTh CBOE IIPABO U IPABO APYTUX JIIOJAEH
Ha OIIMOKMU;

Pa3BUBAIOT CIIOCOOHOCTh MOHUMAIOT MU C
MO3UIUH JIPYTOro YesioBeKa.

I') IPUHATHE ce0sl U IPYTHX JIIOACH:
NPUHUMAIOT  ce0s, TOoHUMAas
HEJ0CTaTKU U IOCTOMHCTBA;
NPUHUMAIOT MOTHUBBI U
IPYTHX TIpU  aHAJIN3e
JeSITebHOCTH;
MIPU3HABATH CBOE MPABO M MPABO JPYTUX
Ha OIINOKH;

Pa3BUBAIOT  CIIOCOOHOCTh TOHUMAIOT
MUP C MO3UIMH JPYTOro 4YeJ0BeKa.

CBOHU

apryMeHTbI
pe3yNbTaToB

3. IIpeameTHBbIE pe3yabTAThI

IIpenmernsble pesyasTatsel no ®I'OC COO

KonkperusupoBanubie
pesyabtartsl (I1PI)

NnpeaAMETHbIC

1) chopMUPOBAHHOCTH MPEACTABICHU: O
XUMHYECKON COCTABIISTIONIECH
€CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIUA
XUMHUU B ITO3HAHUN HBJ’IGHI/Iﬁ HpI/IpOlII)I, B
(GhOpMUPOBAHUN MBIIUICHUS U KYJIbTYPbI
JUYIHOCTH, €€ (PYHKIIMOHATLHON TPaMOTHOCTH,
HEOOXOIUMOM ISl pEIICHUs MPAKTHUYECKUX

BbinyckHUK OyaeT 3HATH:

OCHOBOITOJIATAIONINE TMOHATUS (XUMHYECKUH
AIIEMEHT, aTOM, U30TOTl, §-, P-, 0-2JIeKTPOHHBIE
opOuTanu aTOMOB, HMOH, MOJSIPHBIA OOBEM,
BaJICHTHOCTb, CTETEeHb OKHCIICHHS,
XUMHYeCKass CBs3b (KOBAJICHTHAs, HWOHHA,
MeTaJIMYeCKasi, BOJOPOJHAs), DSJICKTPOHHAsS
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3a7a4 ¥ 9KOJIOTHUYECKA 000CHOBAHHOT'O
OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHOM
cpene;

2) BlIaJIeHUE CUCTEMON XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIFOUAET: OCHOBOIOJIATatoII1e
MOHATHUS (XMMHUYECKUI JIEMEHT, aToM,
3JIEKTPOHHAs 000JI0UKa aToma, s-, p-, d-
3JICKTPOHHBIE OPOUTATIN AaTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
3JIEKTPOOTPHUIIATEIHHOCTD, CTEIICHD
OKHCJICHHUS, XUMUYECKas CBI3b, MOJIb,
MOJISIpHAsI Macca, MOJISIPHBIA 00bEM,
YTIEPOAHBIN CKeNeT, QyHKINOHATBHAS
TpYIIa, pajauKail, U30MepHUsi, U30MEPHI,
TOMOJIOTUYECKHH PsiJi, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCIIOPO/I- M a30TCOICPIKAIIHE
COCMHEHMSI, OMOJIOTHYECKH aKTHBHEIC
BelecTBa (YIIEBOIbI, KUPHI, OCIIKH),
MOHOMED, TTOJIMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS,
KPUCTAJUTMYECKas PeIIeTKa, TUIThl XUMHUYECKUX
peakiuii (OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIE,
9K30-H SHJIOTEPMHYCCKHUE, PEAKIIMH HOHHOTO
o0MeHa), pacTBOp, SJEKTPOIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTHYSCKAS
JIUCCOIHAINS, OKHCIIUTEIIb, BOCCTAHOBHUTCID,
CKOPOCTh XUMHYECKOM PEaKIIMK, XUMUYECKOE
pPaBHOBECHE), TCOPUU U 3aKOHBI (TEOPHUSI
XUMHUYECKOTO CTPOCHHS OPraHUYECKUX
Bemects A.M. bytieposa, Teopus
ANEKTPOJIUTUYECKON AUCCOLUALINH,
nepuoanueckui 3akon [[.11. MeHneneena,
3aKOH COXPaHEHHs MacChl), 3aKOHOMEPHOCTH,
CHMBOJIHYECKUI SI3BIK XUMHH,
(dakToNOrNYeCKre CBEICHHS O CBOWCTBAX,
COCTaBe, MOJyYeHUH U 0€301MacHOM
MCIIOJIb30BAaHNU BAKHEUILINX HEOPTaHUUYECKUX
Y OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU JeATEIbHOCTH YEIOBEKA;

3) chopMUPOBaHHOCTh YMEHUM BBISBIISITH
XapakTepHbIE MPU3HAKU U B3aUMOCBSI3b
M3YUYEHHBIX MTOHSATUN, TPUMEHSTh
COOTBETCTBYIOIIUE MOHATHS IPHU OMMCAHUU
CTPOCHHUSI 1 CBOMCTB HEOPTAHUYECKUX H
OpPraHWYECKUX BELIECTB U UX MPEBPAILCHUI;
BBISABJIATH B3aUMOCBS3b XHMMHUUECKHUX 3HAHUH C
MOHSATUSMHU U MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX TIPEIMETOB;

4) chopMHPOBAHHOCTH YMEHUN UCTIONB30BAThH
HAaMMEHOBAHUS XMMHUYECKUX COSTUHEHUHN
MEXIYHAPOJAHOTO COI03a TEOPETUUECKON U
MPUKJIATHOW XUMUU Y TPUBUATHHBIC HA3BAHMS

000J104Ka aToma, MOJIeKyJIa,
AJIEKTPOOTPHULIATEIBHOCTB, CTPYKTypHas
dopmyna (pa3BEépHyTas W COKpaméHHas),

MOJIb, MOJISIpHAs Macca, yIJIepoJHbIN CKeleT,
(byHKUMOHATBHAS TPYIIA, PATUKAI, U30MEPHs,
U30Mepbl, T'OMOJIOTHUYECKUIl psAJ, TOMOJIOTH,
YIJIEBOIOPOAbI, KUCIOPO/- U a30TCOAEPKALIUE
COEJIMHEHUS, MOHOMED, HOJIMMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE
COCIMHEHUs); KpUCTAJUIMYECKass  peréTka,
TUIIBI  XUMMYECKUX  pEeaklUMi,  pacTBop,
JIEKTPOJIUTHI, HERJICKTPOJIUTHI,
AIEKTPOJINTUYECKAS Jucconuanus,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb,  CKOPOCTb
XUMHUYECKON peaxuuu, XUMHUYECKOE
paBHOBECHE; TEOPMM U 3aKOHBl (Teopus
CTpPOEHHUSl OpraHudeckux BemecTs A. M.
BbyTnepoBa, 3aK0H cOXpaHEHHs MacChl BEILIECTB
TEOpHsl  3JIEKTPOJUTUYECKOM JMCCOLMAlNY,
nepuonnueckuit 3akoH J[ UM Menneneesa,
3aKOH COXPAHEHUS U TIPEBPAILEHUs HEPrUu
IPU XUMUYECKUX PEAKIHSIX);

3aKOHOMEPHOCTH,  CHUMBOJIMYECKMH  S3BIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHNUS, JIeKaII1e
B OCHOBE IIOHMMaHHs MNPUYUHHOCTH H
CUCTEMHOCTH XUMHYECKHX SBJICHUH,
(akTOJIOrMUeCKUe CBEJEHMS O  CBOMCTBAX,
COCTaBe, MOJIy4E€HUU U 0e30macHoOM
WCIIOJIb30BAaHNN BAKHEHIINX HEOPTaHUYECKUX
BeUlecTB B ObITY U NPaKTUYECKOU
JIESTEIIBHOCTH YEJI0BEKa,

0 XMMHUYECKON COCTaBJISIONIEN €CTEeCTBEHHO-
HAay4yHOW KapTHUHBI MHUpa, POJIM XHMHU B
MO3HAHUM SBJIEHUN TNPUPOABI, B
(OpMHPOBAHUN MBIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ QYHKIMOHATIBHONU IPaMOTHOCTH,
HEO0XOIMMOM 15 pelIeHus MPAaKTHYECKUX
3aJ1a4 U HKOJIOTMYECKH 00OCHOBAHHOTO
OTHOLIEHHUSI K CBOEMY 3/I0POBBIO U ITPH-
pOAHOM cpexe;

BeinyckHuk Oyaer ymerhb:

6bIA6/IAMb  XaPaKTEPHBIE NIPU3HAKU
MOHSITHM, yCTaHaBJIWBaTh 150.¢
B3aUMOCBSI3b, UCNOJIb306AMb
COOTBETCTBYIOIINE TOHSTHUS npu
OINMCaHUU COCTaBa, CTPOCHUA U
MIpeBpaICHUN OpPraHUYECKUX u
HEOPTaHWYECKUX COCIUHECHUM;
UCNONIb306aMb XUMHUYECKYI0 CHMBOJIMKY
JUIsL  COCTaBJICHUS  MOJIEKYJIPDHBIX U
CTPYKTYPHBIX (pa3BépHyTOH,
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BaXHEHMILNX BEILECTB (3TUJIEH, allETHIIEH,
ruIepuH, GeHomn, GopMaabaerua, yKCycHas
KMCJIOTA, [JIMIUH, YTapHbIU I'a3, yTIEeKUCIIbII
ra3, aMMHaK, ralieHasi U3BeCTh, HeralleHas
U3BECTb, MUTHEBAS COJA U JPYIHX), COCTABIATH
(dbopMyJIibl HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB, YPABHEHUS XUMHUUECKUX PEaKIIM,
OOBSACHATH UX CMBICT; IOATBEPKIATh
XapaKTepHble XMMUUECKHUE CBOICTBA BELLIECTB
COOTBETCTBYIOUIUMU HKCIIEPUMEHTAMH U
3aIACSIMU YPAaBHEHUN XUMUYECKUX PEAKLIMIL;
5) chopMUPOBAHHOCTh YMEHUH YCTaHABIUBATD
IIPUHA]JIEKHOCTD N3YYEHHbIX HEOPraHM4YECKUX
Y OpPraHWYECKUX BEUIECTB K ONPENEICHHBIM
KJIaccaM U IpyIinaM COEAUHEHHU,
XapaKTEepPU30BaATh UX COCTAB U BaXKHEHIINE
CBOICTBa; ONPENENSTh BUIbI XUMUYECKUX
cBsi3el (KOBaJIeHTHAs, MOHHAS,
MeTaJIJIN4ecKast, BOAOPOIHAS ), TUIIBI
KPUCTAJJIMYECKUX PELIETOK BEILIECTB;
KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIINH;

6) Bi1aJleHue OCHOBHBIMU METOJIJaMU HAYYHOI'O
MTO3HAHUS BEIIECTB U XUMUUYECKHUX SBJICHUI
(HabmroieHNe, U3MEPEHHE, SKCIICPUMEHT,
MOJIEJTUPOBAHUE);

7) chopMUPOBAHHOCTH YMEHU MPOBOIUTD
pacueTsl [0 XUMUYECKUM GopMyliaM U
YPaBHEHUSAM XUMHUYECKUX PEaKIUi ¢
UCIOJIb30BaHUEM (PU3UYECKUX BETUYHMH,
XapaKTepU3YIOLINX BEUIECTBa C
KOJINYECTBEHHON CTOPOHBI: MAaCChl, 00beMa
(HOpMaJIbHBIE YCIIOBUS) Fa30B, KOJIMYECTBA
BELIECTBA; UCIIOJIb30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsI IPUHATHS pPEIICHU B
KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX PUMEHEHHEM,;
8) chopMUpPOBAaHHOCTh YMEHUH TNIAHUPOBATH U
BBITMOJIHATh XUMUYECKHUI SKCTIEPUMEHT
(mpeBpalleHusi OpraHMYeCKUX BEIIECTB MPU
HarpeBaHuy, MOJTyYeHHE ITHIICHA U U3yUeHUE
€ro CBOMCTB, KAUECTBEHHBIE PEAKIIMM Ha
aJbJIETU/IbI, Kpaxmall, YKCYCHYIO KUCIIOTY;
JIeHaTypalys OeKOB MPH HarpeBaHHH,
[[BETHBIE peaKkuy OEIKOB; IPOBOAUTH
peaKIMy HOHHOTO OOMEHa, OIPENEIsATh Cpery
BOJIHBIX PaCTBOPOB, KAUE€CTBEHHBIEC PEAKIIMU HA
cyabdar-, KapOOHAT- ¥ XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHUS; pelIaTh
AKCIIEPUMEHTAJIbHBIE 33J]a4l 110 TEMaM
"Metamnsl" u "Hemetanmibsl") B COOTBETCTBUH C
IpaBUJIaAMU TEXHUKHU 0€301acCHOCTH MPH
o0pallleHHH C BeleCTBAMU U JIA0OPaTOPHBIM

COKpaIIEHHOMN )
BEIIECTB U

dbopMynT  OpraHMYECKUX
YpaBHCHHH  XWMHYECKUX
peaKkIuii; U320MasIueams MOJIEIH
MOJICKYJl ~OpPraHMYeCKUX BEIIECTB IS
WUTIOCTPAllMd WX  XUMHYECKOTO0  H
MIPOCTPAHCTBEHHOT'O CTPOCHHS;

ycmanasenueams MPUHAJICKHOCTD
W3YUYCHHBIX OPraHUYECKHUX BEIICCTB I10
WX COCTaBY U CTPOCHHIO K ONpPEAeIEHHOMY
KJIaccy/Tpymnime COCTMHEHUN
(yriieBozoponsl, KHUCJIOPO/I- u
a30TCoJIeprKaIne COCIIMHCHUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS);
oasamb UM Ha3BaHUs o
CHCTEMAaTHYECKOMN HOMEHKJIaType
(IUPAC), a NPUBOJUTH
TpPUBHAJIbHBIC  HA3BaHUS  OTACIBHBIX
OPTaHUYECKUX BEIIIECTB (aTHIIeH,
MPONWJICH, AalleTUJICH, JTWICHIJIUKOJIb,
[JIULEPUH, dhenomn, dbopmansaernn,
alieTaliberuJi, MypaBbHHAsl KHCJIOTA,
YKCYCHasi KHCJIOTa, OJEUHOBasi KUCJIOTA,

TaKXKC

cTeapuHOBast KHUCJIOTA, TJII0KO03a,
dbpyxkTo3a, Kpaxma, LIeJJII0JI03a,
IIMOWH) ¥W  TPUBHAJIBHBIC  Ha3BaHUS

OTJICJIbHBIX HEOPraHWYEeCKUX BEIIECTB
(yrapHsblIil ra3, yriaeKuciblii ra3, aMMHaK,
raméHasi M3BECTh, HErali€Hasi HM3BECTh,
NUTBEBAsS cOla, IUPUT U IP;
YCMaHasnIueams MPUHAUIEKHOCTh
HEOPraHUYECKHUX BEIIECTB IO UX COCTaBY K
OIIPEICIIEHHOMY KJaccy/rpyrime
COE€IMHEHUM (IpocCThie BellecTBa
MeTa/lbl W HEMeTa/ulbl,  OKCHUIBI,
OCHOBAHUsI,  KHUCJIOTBI, aMQOTepHbIE
TUAPOKCHUIBI, COJIHN);

onpeoensims BUAbl XUMUYECKOW CBSI3U B
OpPraHMYeCKUX COETUHEHUSIX (OJIMHapHbIE
U KpaTHBIE);

npuMeHsImo MOJIOKEHUS TEOpUH
CTPOEHUsI OpraHUYECKUX BellectB A. M.
bytneposa s 0OBsSICHEHUS

3aBUCUMOCTH CBOMCTB BEIIECTB OT MX
COCTaBa U CTPOECHMS; 3aKOH COXpPaHEHUs
MAaccChl BEIIECTB;

PAacKpvléams CMBICH IEPUOTUIECKOTO
3akoHa J[. 1. Menneneesa u
JEMOHCTPUPOBATH €TI0
CUCTEMAaTU3UPYIOIIYI0, OOBSICHUTEIbHYIO
U TIPOTHOCTUYECKYHO (DYHKITHU;
xapaxmepu3oeamaus JIEKTPOHHOE
CTPOCHHUE aTOMOB XMMHYECKUX
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000py0BaHUEM; TIPEIICTABIISTH PE3YIbTATHI
XUMHYECKOI0 HKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUN COOTBETCTBYIOLIUX PEAKIUN U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX
pE3yIbTaTOB;

9) chopMUPOBAHHOCTH YMEHUS aHAIU3UPOBATD
XUMHUYECKYI0 HH(DOPMAIIHIO, TTOJTy9aeMyto U3
pa3HbIX UCTOYHUKOB (CPEICTB MAaCCOBOU
uH(popMaluu, cetb IHTEpHET U Ipyrue);

10) chopMHUpOBaHHOCTh YMEHUH COOJIOIATH
MpaBUJjIa YKOJIOTMYECKH 1E1eCO00pa3HOro
MOBE/ICHUS B OBITY U TPYAOBOH J€ATEIbHOCTH
B I[EJISIX COXPAHEHUS CBOETO 370POBbS U

OKpY KaroIiei MpUpOJAHOI Cpesibl; yYUTHIBATD
OITACHOCTH BO3JICHCTBHUS HA )KUBBIC OPTAHU3MBI
OTIpe/IeNIEHHBIX BEIIECTB, TOHUMAsl CMBICIT
IIOKAa3aTelIsl MPEAeIbHON Oy CTUMON
KOHI[CHTPAIINH;

11) nns oGyyaroniuxcs ¢ OorpaHUYeHHBIMU
BO3MO>KHOCTSIMH 37I0POBBSI:
c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSATH
3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUN;
12) mst crensix ¥ caboBHIAIITIX
oOy4aromuxcs: cQOpMUPOBAHHOCTb YMEHHS
UCIIOJIb30BATh PEIbe()HO TOUCUHYIO CHCTEMY
ob6o3nauenwmii JI. bpains ns 3anucu
XUMUYECKHUX (HOPMYIL.

ayieMeHTOB 1—4 nepuoaos
Ilepuonruyeckoi cUCTEMbBI XUMHUYECKUX
anemenToB /1. 1. Menaeneena,
HCIIOJIB3Ysl IOHATHSA «S-, P-, d-
3JIEKTPOHHBIE OPOUTA- TN,
«IHEPTEeTUYECKHUE YPOBHMU»;, 0OBACHAMD
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DJIEMEHTOB U UX
COCJIMHEHUWI 0 epruoJaM U rpyImnam
Ilepuoanyeckoi cUCTEMbBI XUMHUYECKUX
anemenToB /. 1. MeHnjeneera,
Xapakmepuzoeams COCTaB, CTPOCHHE,
bu3nyeckne W XUMHUYSCKHE CBOMCTBa
TUNWYHBIX TPEACTABUTEIICH Pa3TUIHBIX
KJIAaCCOB OPTaHUYECKUX BEIIECTB (METaH,

9TaH, OTWIEH, MPONWIEH, alleTHJIEH,
OyranueHn-1,3, MeTtunoyraauen-1,3,
OeH3o0I, METaHOJI, STaHOII,
STUJICHIJIUKOJIb, TJIMLIEPHH, dbeno,

alietajabJeru, MypaBbHHasi U yKCyCHas
KHCJIOTHI, IJII0K034, Kpaxmadl,
LIEJUTI0JI03a, AMHHOYKCYCHAsli KHCJIOTa);
UIIIOCMPUPOBAMb TEHETUYECKYIO CBS3b

MEXIY HUMHU YPaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX
peakuui C HWCIOJIb30BAHUEM
CTPYKTYPHBIX (popMyJI;

Kaaccuguyuposamo XUMHUYECKHE
peakuUu IO pa3IMYHBIM IIpU3HAKaAM
(uncny W cocTaBy  pearupyroumx

BEIECTB, TEIJIOBOMY 3(h(EKTy peakiuH,
W3MEHEHUTO CTeTeHen OKUCIICHUS
SJIEMEHTOB,  OOpPAaTUMOCTH  PEaKIUH,
YYacCTHUIO KaTajlu3aTopa);
xapaxkmepuzosams (onucvieams) 001N
XUMHYECKHE CBOHCTBA HEOPTaHUIECKUX
BEILIECTB Pa3- JIMYHBIX KJIACCOB;
noomeepicoams CylecTBOBaHUE
T€HETUYECKOU CBSI3H MEXKIY
HEOPTraHMYECKUMH BEIIECTBAMH C
MTOMOIIIBIO YPAaBHEHUIH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIHii;
Xapakmepuzoeamso UCTOYHUKHU
YTJIEBOJIOPOIHOTO CBIPbS (HedTp,
MPUPOAHBIN Ta3, Yroiib), CHOCOOBI UX
nepepadboTKu u MMPaKTUIECKOE
MPUMEHEHUE MPOAYKTOB IepepadOTKH;
npo6oouUms BEIYUCICHUS 110
XUMHUYECKHUM ypPaBHEHUSIM (MacCCHhI,
00BEMa, KOJIMYECTBA UCXOTHOTO
BEIECTBa WM MPOJTYKTa PEAKIIUU 1O
HW3BECTHBIM Macce, 00bEMY, KOJTUIECTBY
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OJHOTO U3 UCXOJIHBIX BEIISCTB WU
NPOAYKTOB PEaKILUH; «MaccoBas J0JIs
BEIIIECTBAa B PACTBOPE», 00BEMHBIX
OTHOIIIEHUH ra30B IIPU XUMHUUYECKUX
peakusix, MacChl BEIIECTBA MU 00BbEMaA
ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce WIM 00BEMY OJHOTO
13 y4acTBYIOIIMXB pPEaKLMU BEILECTB,
TEIJI0BOTO 3(pheKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHMsI MACChl BEILIECTB,
MPEBPAICHUS  COXPAaHCHUSI SHEPTHUN);
onpeoensims BAJICHTHOCTb U CTENIEHb
OKHUCJICHUS] XUMHUYECKHX 2JIEMEHTOB B
COEIMHEHHUSIX PAa3JIMYHOI0 COCTaBa; BUJ
XAUMHWYECKOHN CBS3M (KOBAJICHTHAs,
HOHHAas1, MeTAJUIMYEeCKas, BOJIOPOJIHAsA) B
COCIMHEHUSIX; TUIIKPUCTATUTMIECKOMN
PEIETKH KOHKPETHOTO BEUIECTBA
(aToMHas, MOJIEKYJISIpHAsl, MIOHHA,
METaJUTMYECKas); XapaKTep Cpebl B
BOJHBIX PAacTBOpax HEOPraHWYECKUX
COCIMHECHUM;

npoeooums peakLnu, HOATBEPIKIaI0IIe
KauyeCTBEHHBIH COCTaB Pa3JIMIHBIX
HEOPraHUYECKHUX BEIECTB;
PpAacno3nasams OTBITHBIM ITyTEM HOHBI,
MPUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
HEOPTAaHUYECKHUX BEIIECTB;

81a0ems CUCTEMOM 3HaHUI 00 OCHOBHBIX
METOax HAy4YHOTO MTO3HAHMS,
HCIOJIb3YEMBIX B XUMUM NpPU HU3YyYECHUU
BEIIECTB W  XWMHUYECKHUX  SIBJICHUU
(mabnroneHue, U3MepeHue, FIKCIIEPUMEHT,
MOJICJTUPOBAHUE), UCNONb306AMD
CUCTEMHbIE XUMHYECKHE 3HaHUs s
NPUHSITHASL PEHIeHWH B  KOHKPETHBIX
JKM3HEHHBIX CHUTyallMsX, CBSA3aHHBIX C
BEIIECTBAMHU U UX NMPUMEHCHHUEM;
cobnooams  npasuna  TOJIb30BaHUS
XUMHYECKOW MOoCcynol U J1abopaTOpPHBIM
o0opyZOBaHMEM, a TakKXKe MpaBuja

oOparieHust c BENIECTBAMHU B
COOTBETCTBUU C  HMHCTPYKIHUSAMHU  IIO
BBIIIOJIHEHUIO J1ab0paTOPHBIX
XUMHUYECKHX ONBITOB;

cocmaenAams ypaBHEHUs] pEaKIUU
pa3JIU4YHBIX TUIIOB; IIOJIHBIE U
COKpaIllEHHbBIE YPABHEHUS pEaKIINA
HOHHOTO OOMEHa, yYHUThIBasl YCIOBHUS,
IIPHA KOTOPBIX 3T PEAKLIHUN UAYT OO
KOHIIA;

PAacKpbieamsb CYIHOCTb OKHCIUTEIBHO-
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BOCCTAHOBHUTEJIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS SJIEKTPOHHOIO
OalaHca 3TUX PEeaKLHii;

00vbsICHAMb 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peaKnu OT Pa3IMYHbIX
(hakTOpOB; XapaKkTep CMEIICHUS
XUMHWYECKOTO paBHOBECHS B
3aBUCHMOCTHU OT BHEIIHEr0 BO3JACUCTBUS
(mpunnun Jle Ilarense);
Xapaxkmepuzo6ams XUMHUYECKHUE MPOIIECCHI,
JIeXKaIIe B OCHOBE IMPOMBIIINIEHHOTO
MOJy4YeHUsI CEPHOIM KUCIOThI, aMMHAKa, a
TaKke cHOPMUPOBAHHOCTH MTPEACTABICHUI
00 00X HAYYHBIX MPUHIUITAX U
AKOJIOTHYECKUX MPOOIEeMax XUMHUIECKOTO
MIPOM3BO/ICTBA;

NIAHUPOBAMb N BbINOIHAMbG XUMHUYECKUN
JKCIIEPUMEHT (mpeBparteHus
OpraHMYeCKUX BEIIECTB MPHU HArpPEeBaHUHU,
MOJIy4YeHUE DTHJICEHA W HW3YyYCHHE €ro
CBOJCTB, Ka4eCTBEHHBIC peakuuu
OpraHWYeCKHX  BEHISCTB, JEHATypalus
OCJIKOB  NIpU  HArpeBaHWM,  IIBETHHIC
peakiuu OeIKOB;(pa3yioKeHUE MEPOKCUIA
BOJIOpO/Ia B MPHUCYTCTBUHU KaTalH3aTopa,
OTpeJIeTICHUE CPeabl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOIO HWHAUKATOPA,
BIIMSIHUE  pa3lIMYHBIX  (aKTOpOB  Ha
CKOPOCTh XMMMUYECKOH peakIuu, peakiuu
MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIIHMHU
Ha cyibdat-, KapOoHaT- U XJIOPUJI-aHUOHHI,

Ha KaTHuoH aMMOHU,; peIICHUC
OKCIIEPUMEHTAJIBHBIX 3aJad 10 TeMaM
«Metannbe» 51 «Hemeranib») B

COOTBETCTBUM C TMpaBWIAMH TEXHUKHU
Oe3omacHOCTH  Ipu  OOpalleHuu ¢

BellleCTBaMHU " nabopaTOpPHBIM
000py/TIOBaHUEM, npeocmasnsimo
pe3yabpTaThl XUMHUYECKOTO JKCIIEpUMEHTa
B dbopme 3anrcu ypaBHEHUM
COOTBETCTBYIOIIHNX peakuui u
dopmynuposames BBHIBOIBI Ha OCHOBE ITUX
pe3yJIbTaTOB;

Kpumu4ecku ananu3upo8ams
XUMHUYECKYIO “H(pOpPMAITHIO,

MOJIy4aeMyl0 U3 Pa3HBIX HCTOYHHKOB
(CMU, UntepHeT u 1p );

cobnooams  npasuia 9KOJOTHUECKHU
11eJIecoo0pa3HOro MOBEICHUS B OBITY U
TPYAOBOM  JESATEIBHOCTH B IIEIAX
COXpaHEHHSI  CBOETO  3JI0OPOBbsI U
OKpY>Karouieum OPUPOIHOMN cpensl;
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0co3HaBéamsb OTACHOCTh BO3JICUCTBUSI Ha
JKUBBIC OpraHu3MbI onpenenEHHBIX
OpPraHUYEeCKUX BEUIECTB, TOHUMAsI CMBICI
nokasaTes 1K, NOSICHAMb Ha
npuMepax CrocoObl YMEHBIICHUS |
NpeaoTBpAIllEHHUs] WX BPEIAHOTO BO3-
JICUCTBUSI HA OPraHU3M YEJIOBEKa;

BbinmyckHuk MOJIYYUT BO3MO’KHOCTH
HAYYHTHCS:
Habmonats, OIHCHIBATh XUMHUYECKHE

IIPOLECChl U SIBIEHUS, OPIraHU30BBIBATH MU
IIPOBOAUTH  XUMHYECKHE  DKCIIEPUMEHTHI,
BBIIBUTATh TUIIOTE3bl, BBIABIATH 3aBUCUMOCTD
MEXIY UCCIIEy EMbIMU BEJIMYUHAMH,
OOBSACHATH  TOJYYEHHbIE  pe3yibTaThl U
($opMyIMpPOBATH BBIBOJBI

2. CTPYKTYPA U COAEPKAHUE YYEBHOT' O IIPEJIMETA

2.1. O0beM y4eOHOI TMCHUILIMHBI U BU/AbI Y4eOHOH padoThl

Bup yuyeoHoii padoTbl Oovem uacos
O0s13aTesibHAs ayAUTOPHAs Y4eOHasi HATPY3Ka (Bcero) 36
B TOM YHCJIE:
JIEKLIUA 18
J1a00paTOpHBIC PAOOTHI 4
IIPAKTUYECKUE 3aHATHS 14

Hmoeosas ammecmayus 6 hopme oughgheperyuposanto2o savema




2.2. Kanenna

DHO-TEMATHYECKHUIl IJIaH U coJep:KaHue YU4eOHOro npeaMera «XuMHus»
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HauMeHnoBanue
pa3/iesioB U TeM

KoJsnuectBo
yacos

Tema 3aHATHSI.
Copep:xanue yueOHOro MaTepuaJia, J1adopaTopHble U NPaKTHYeCKHe 3aHATUS
00y4aIoUIUXCs

HﬂaﬂupyeMue BH/IbI 1€ATECJIbHOCTH
oﬁyqamumxcsl HCXOAs U3 MPEAMETHBIX U
MeTalpeaAMETHBIX PE3YJabTATOB

DJIeKTPOHHbIE U
nu¢poBbIe pecypehbl

1

2 3

4

5

Pazgen 1. Teopernyecku

¢ OCHOBbI OPraHHYeCKOW XMMHH

Tema 1.1.
IIpeamer
OpPraHUYecKoi XMMHH.
Teopusi XMMHYECKOTO
CTPOEHMs
OpPraHnYyecKux
CcOoeTMHEH U

JIn4HOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH MOHMMATh W IIPUHUMATh MOTHBEI, HAMEPEHUSI,
JIOTUKY M apTyMEHTHI APYTHX IPU aHAIN3€ PA3INYHBIX BUJIOB Y4eOHOI NEsSTENbHOCTH;
LICHHOCTHOTO OTHOIIECHHUS K HCTOPUYECKOMY WU HAay4YHOMY HACJIEAUIO OTCYECTBEHHOM
XUMHH; TOTOBHOCTH OIIEHHUBATH CBOE MOBEACHHE M MOCTYNKH CBOMX TOBAapHILEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUI 3THUX MOCTYNKOB; NOHUMAaHHUI
cnenUK XUMUH Kak HayKH, OCO3HaHWS e€ poyin B (OPMHUPOBAHHH PAIMOHAIEHOTO
HAy4YHOT'O MBIIUICHNUS, CO3JJaHIH LEJIOCTHOTO INPEACTaBICHUs 00 OKpY)KAIOUmeM MHpe Kak
0 €IUMHCTBE IPUPOJBI U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

ITo3naBaTtenbHble Y'Y /I ucronp30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI JIOTUYECKOTO MBITIUICHHUS
BBIJCIATh XapaKTepHbIC NMPH3HAKA NOHSATHH W YCTaHABIMBATh WX B3aHMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE TOHATUS I OOBSCHEHUS OTACIBHBIX (DAaKTOB W SIBJICHUIA; BHIOUpPATH
OCHOBaHUSI M KPUTEPHH Ui KIACCH(HUKAIIMH BEHIECTB M XUMHUYECKUX PEaKIMii; yCTaHABINBATh
HNPUYNHHO-CIIEACTBEHHBIE CBSA3U MKy N3y4aeMbIMH SIBICHUSIMH;

KommynukatuBHble YYJI 3amaBaTh BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
Iuajiora W/WIM JWCKYCCHH, BBICKAa3bIBaTh HICH, (OPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a7auu

PeryasituBubie YY]J[  caMOCTOSTENBbHO  IUIAHUPOBAaTb U OCYIIECTBISATH  CBOIO
MMO3HABATENBHYIO NIEATEIHHOCTD, ONpeneisas e€ Hear U 3aJa4d, KOHTPOJIMPOBATh U 10 Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpeIaraéMblii alllOPUTM JCHCTBHI TNPH BHINOIHEHUH
Y4eOHBIX M HCCIIEIOBATEIBCKUX 3a]a4, BBIOMpaTh HamOojee 3P(GEKTUBHBIN CHOCOO0 HUX
pelieHust ¢ yu€ToM MOJIyUYeHUs. HOBbIX 3HAHUM O BEIIeCTBAX U XMMHUYECKHX PEaKIusix;

Coaepixanue yueOHOT0 MaTepuaja 2

1. IIpeamer opraHumyeckoii XuMuM: e€ BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaYEHHE B MTOJ[yY€HNH HOBBIX BEMIECTB M MaTepUAIOB

Teopust ctpoeHust opranuueckux coeauHeHud A.M. byrtneposa, eé
OCHOBHBIE TIOJIOKEeHUSI CTpyKTypHBIE (OPMYIJIBI OPTaHHYECKUX
BEIIECTB

I'omomnorus, uzomepus

XuMmuueckasi CBsI3b B OPraHUYECKUX COCAMHEHMSX: KpaTHBIE CBA3H,
G- U M-CBSI3U

[lpencraBneHne O  KiIacCUGUKAIMM  OPraHUYECKHX  BEIIECTB
Homenxiatypa opraHWdecKHX COEAMHEHHUH (cHcTeMaTHdeckas) u
TPUBHAJIbHBIE HA3BaHMWSA BAKHEHIINX MpPEACTaBHTENICH KIaccoB
OpPTaHUYECKUX BEIIECTB

JdemoncTpauuu

O3HAKOMJICHHE C 00pa3llaMM OPTaHMYECKHUX BEIIECTB U MaTepuallaMH

HOHSITHI
MIPU3HAKH),

PackpbiBaTh  CMBICI  H3y4aeMbIX
(BBIABIIAITH WX  XapaKTEpHBIE
YCTaHABIUBAaTh UX B3aUMOCBA3H
[IpuMeHAThP TONOXKEHHS TEOPHH CTPOSHUS
opranndeckux coenuHenuit A. M. byrtneposa
UL OOBSICHEHHS  3aBHCHMOCTH  CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHUS
Hcnonn30BaTh XUMUYECKYH0 CHUMBOJIUKY I
COCTAaBJIEHHUSI MOJIEKYISPHBIX U CTPYKTYPHBIX

(pa3BépHyTOH, COKpamI¢HHON) dbopmyn
OpPraHHYECKHX BEIIECTB

Omnpenensate  BUABI ~ XUMHYECKOW  CBSI3M
(oouHapHBIE, KpaTHbIE) B  OPraHHYECKHX
COCTMHCHHUSIX.

https://resh.edu.ru/subject/le
sson/6149/
https://resh.edu.ru/subject/le
sson/4823/



https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/6149/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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Ha UX OCHOBE; ONBITHI MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPH
HarpeBaHuu (IUIaBJICHUES, OOYTIMBAHUE U TOPCHHUE)

IIpakTHyeckne u J1aGopaTopHbIe 3aHITHSI 1

IIpaxktudeckoe 3ansatue 1. MoaenupoBaHue MOJIEKYI OPraHUUECKUX 1
BEHIECTB.

PackpbiBaTh poJb OpPraHUYECKOM XHUMHUHU B
JKU3HU 4eJIOBEKa, WIUTIOCTPUPOBATh CBS3b C
JIpYTMMH HayKaMu

Habmrogate ¥ onuchIBaTh AEMOHCTPAIlMOHHBIE
OIIBITHI; NIPOBOJIUTH u ONNCHIBATH
71a60paTOpPHBIE OIBITHI

Pazgen 2. YriieBogopoasl 9

Tema 2.1 IIpenenbHble
YIJIeBO/IOPO/IbI -
AJIKAHBI

JInYHOCTHBIE Ppe3yabTaTbl: AKTUBHOIO HENPUATHS JEUCTBUM, MNPUHOCAIIUX Bpen
OKpYy>XKalolllel  MNpUpPONHOM  cpeme, YMEHHA  NIPOTHO3UPOBATH  HEOIArompusTHbIC
9KOJIOTUYECKHE TOCICACTBUS MNPEANPUHUMAECMBIX NEHCTBUH M TPENOTBpallaTh WX,
HaJW4Msl Pa3BUTOTO SKOJIOTHUECKOT'O MBIIIICHUS,  AKOJOTHYECKOW KyJIbTYPHI, OIIBITA
JIeSITEILHOCTH DKOJIOTMYECKONW HamNpaBJIECHHOCTH, YMEHHS pPYKOBOJACTBOBAThCS HMH B
MMO3HABATEIHHON, KOMMYHHUKATHBHOW W COI[HAIBHOW MPAaKTUKE, CIOCOOHOCTH W yMCHUS
AaKTHBHO IIPOTHUBOCTOSTH MAEOJIOTHH XeModoouw;

IloznaBaTtenbHble YY/I: Bnanerb OCHOBaMH METOJOB HAay4yHOIO IIO3HAHUS BEILECTB U
XUMHYECKUX peaknui; (GopMyaupoBaTh LenH U 3aJadydl  HCCIEOBAaHMSA, HCIONb30BaTh
MOCTABJICHHBIE U CAMOCTOSITEIFHO C(HOPMYJIUPOBAHHBIE BOIMPOCH B KadyeCTBE WHCTPYMEHTA
MO3HAHMS U OCHOBBI ISl ()OPMUPOBAHHUS THIIOTE3BI 110 TPOBEPKE MPABMIBHOCTH BBICKa3bIBAEMBIX
CYX/ICHHUI; BIIaeTh HABBIKAMH CAMOCTOSATENFHOTO IUIAHHMPOBAHUS U MPOBEICHUS YYCHHUUECKHX
JKCIIEpUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HAONIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIBHO
NPOTHO3MPOBAaTh €ro pe3ysbTaT, (OpMyIUpoBaTh OOOOWIEHMS U BBIBOJIBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJEIaHHOW
paboTe; mpHOOpEeTaTh ONIBIT YYEHHYECKOH HCCIICNOBATENbCKONH W INPOEKTHOH MAESTENbHOCTH,
HPOSIBISITH ~ CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHHS
MPaKTHYECKUX 3aa4, IPUMEHEHUIO PA3IMIHBIX METO/IOB MTO3HAHMS;

KommynukatuBusle YYJI 3amaBaTh BOMPOCH IO CYIIECTBY OOCYXZaeMOW TEMBI B XOJ€
nyajora W/WIA AWCKYCCHH, BBICKa3bIBaTh WIEH, (OPMYyIHpOBATH CBOU TPEIJIOKEHUS
OTHOCHTEJIFHO BBITIOJTHEHHS MPEIOKEHHON 3aa9n

PeryasituBable  YY]J[  camMOCTOSITENTbHO  IUIAHUPOBATH U OCYIIECTBISITH  CBOIO
[I03HABATEIbHYIO JIEATENbHOCTD, ONpenessas e€ Leau U 3aJaul, KOHTPOJUPOBaTh U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MPEJIaracMblii alfOPUTM JCHCTBHH NPU BBHIMOJTHCHHH
YYeOHBIX M HCCIICIOBATEIbCKUX 3a1a4, BBIOMpaTh HauOojee 3(G(GEKTUBHBIN CHOCOO UX
penIeHus ¢ y9éTOM NOJyYCHHUs HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKUX PEaKIHIX;

Copep:xanne yueGHOro MaTepuaJa 1

https://resh.edu.ru/subject

1 AJIKaHBI. COCTaB M CTPOEHHUE, TOMOJIOTHYECKHI psia MeTaH u 3TaH — 1
MPOCTEHIINe NPEACTaBUTENN aJKAaHOB: (U3NYECKHEe M XUMHYECKUE
CBOICTBa (peaky 3aMEeLIeHHUs U TOPEHHsI), HAXOXKICHUE B MPUPOJIE,
INOJIy4Y€HUE U NMPUMEHCHUC

PackpbiBaTh CMBICT H3y4daeMbIX TOHATHH
(BBIABISITh WX  XapaKTEepHbIE  IPHU3HAKH),
YCTaHaBIUBaTh UX B3aUMOCBS3b, HCIOIb30BATh
COOTBETCTBYIOLIUE TIIOHATUSA IIPU ONHCAHUU
COCTaBa, CTPOEHUSA U MpEeBpaIlEeHU
OpraHUYEeCKUX COCIUHEHUN

Hcnonp3oBaTh XUMUYECKYI0 CHMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpamI¢HHON) dbopmyn
OpraHU4YCCKHUX BCIICCTB

/lesson/6151/
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VYcraHaBnuBaTh MPHUHAIIEKHOCTh BEIIECTB K
omnpeAenéHHOMY KJaccy YIJIeBOJOPOIOB IO
COCTaBy M CTPOEHHUIO, Ha3blBaTh UX IO
CHUCTEMAaTH4EeCKOH HOMEHKJIAType; MPUBOAUTH
TPUBHAJIEHEIE Ha3BaHMSA OTZIEBHBIX
MIpeICTaBUTENIEH YIIeBOAOPOI0B

HWuanBuayaabHbIe POEKTHI
M3ydenne OMONaKeTOB.

Tema 2.2.
HenpeaenbHbie
YIJIeBOJOPOABI:

aJIKeHbl, AJIKaHeHbI,

AJTKHHBI

JIMYHOCTHBIE Pe3yJbTaThl: COONIOEHHS MPaBMI 6€30MacHOrO OOpalleHHs C BELIECTBAMU B
OBITY, TIOBCEAHEBHOI JXM3HM M B TPYJIOBOH MAEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBHAYAJIbHOW TpaeKTOPUHU 00pa3oBaHMs, Oyayiiell mpodeccuu U peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB WM NOTPEOHOCTEH 00IiecTBa;

IMo3naBaTensnbie YY/I: CTpOUTH JIOTHYECKHE PAcCyXICHHUS (MHAYKTUBHBIC, EIyKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PaccMaTpUBAEMBIX SIBJICHHSX,
(hopMyIHpOBaTH BHIBOJBI M 3aKIIOYECHUS; NMPUMEHSTh B IpOIlecce MO3HAHHS HCIOIb3yEeMbIE B
XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJEINH, NPEe0OPa30BBIBATH MOAEIBHBIC NPEIACTABICHUS —
XAUMHUYECKUH 3HAK (CHMBOJ) 3JIEMEHTa, XUMU4IecKas: (hopMyiia, ypaBHEHHE XUMUYECKOH PEeaKIin
IOpH PEIICHUH YYeOHBIX ITO3HABATEIbHBIX M IPAaKTHYECKHX 3a/1ad, NPHMEHATh Ha3BaHHBIC
MOJIENBHBIE MPEACTABICHNS IS BBIIBJICHHS XapaKTepPHBIX IPH3HAKOB M3YYaeMBIX BEIIECTB U
XHUMHUYECKUX PEaKIIii;

KommynukatuBabple YY/I: BbICTynmaTh C Ipe3eHTalued pe3yiabTaTOB I103HABATEJIbHOMN
JIeSITEIIbHOCTH, TIOJy4YeHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIpH
BBIITOJIHEHHH XHMHYECKOI'O SKCIEPUMEHTa, NMPAKTHYECKOW paboThI MO HCCIIEIOBaHUIO
CBOMCTB HM3yYaeMbIX BENIECTB, pealu3ali yIeOHOro MpoekTa U (pOpMyIHpPOBATH BBHIBOJBI
o pe3yiabTaTaM IPOBEAEHHBIX HCCIENOBAHUI IMYTEM COIJIACOBAHUS IMO3ULMH B XOH4€
0o0cCyXJIeHUs 1 0OMeHa MHEHUSIMHA

PeryasituBuble YVY]I: OCylIEeCTBISATh CAaMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
CaMOaHaJIn3a ¥ CaMOOLIEHKHU

Coaepixanue yueOHOT0 MaTepuaja 3

https://resh.edu.ru/subject/I

1. AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTHUECKHH psAl OTHIEH | 1
MPOMIIEH — MPOCTEHIIHE NPEACTAaBUTENN AIKCHOB: (QU3HUECKUE H
XUMHUYECKHEe CBOHCTBA (PEaKIWH THJIPHUPOBAHUS, TaJOT€HUPOBAHUS,
THUApATallii, OKHCICHWS W MOJMMEpH3aIllUH), IIOJydeHHe U
MpUMEHEeHHE

Aaxaauensl byranuen-1,3 wu  wmerunOyraaueH-1,3: crpoeHwue,
BOKHEHIINE XUMHYECKHE CBOHCTBa (peakuus IOJIMMEpU3aLUN)
Honyqeﬂne CHUHTETUYECKOI'O KayuyKa U PE3NHDI

AJIKHHBI: COCTaB MU OCOOEHHOCTH CTPOEHHS, T'OMOJIOTMYECKHH psiI
AnermiieH — TpOCTEHIINH TpeNCTaBUTENb AaJKMHOB: COCTaB,
cTpoeHHe, (Qu3MUeckHe ¥ XUMHYECKHE CBOMCTBAa  (peakIuu
THUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATALNH, TOPEHUS), TTOTydeHHE
U IPUMCHEHHE

IlpakTHyeckue 3aHATHS 2

Omnpenensats BHIObl XHMHYECKOH  CBS3M B
MOJIEKyJIaX YIJICBOJOPOJIOB; XapaKTEepHU30BaTh
3aBUCHMOCTh  PEAaKIHOHHOH  CHOCOOHOCTH
YIJIEBOOPOJOB OT KPaTHOCTH KOBAJICHTHOM
cBsi3n  XapakTepu3oBaTh COCTaB, CTPOCHHE,
MpUMeHeHHe, (U3NYeCKHe W XUMHYECKHe
CBOMCTBa, BaKHEHIIME CHOCOOBI IOJydeHUs
THUITUYHBIX npeCcTaBUTeNeH Ppa3IHYHBIX
KJIacCcoB  YIJIEBOJOPONOB (MeTaHa, JTaHa,
STWJICHA, alleTUJIeHa, OyTanueHa-1,3, 6er3ona)
CrenoBaTh nmpaBmwiiaM 0€30ITacHOI paGOTHI
B JabopaTopuu TMpPH  HMCIOIB30BaHUHU
XUMHAYECKON MOCyAbl U 00OpYyHAOBaHUS, a
TaKXKe IpaBHIaM oOparieHust C

esson/5412/
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[IpakTuueckoe 3ausitue 2. [lonydeHne 3TUICHA U H3YUYCHHE €ro
CBOICTB. BBIUNCIIeHNs 110 YPAaBHEHHUIO XUMUYECKON PEaKIuu (Macchl,
00BbEMa, KOJIMYECTBA HMCXOJHO- IO BEIIECTBA UM MPOIYKTa PeaKLUU
M0 U3BECTHBIM Macce, 00BbEMY, KOJTHUECTBY OJHOTO U3 HCXOMHBIX
BEIIECTB I IPOAYKTOB PEAKIIIH)

BEILIECTBAMHU B COOTBETCTBUU c
UHCTPYKIMSIMU o BBITIOJTHEHUTO
J1aGOPaTOPHBIX OMNBITOB M MPAaKTHYESCKUX
paboT MmO MOIYyYEHHUI0O U H3YyYEHHIO
OpTaHUYECKUX BEIIECTB

IIpencraBiusTe pe3ysbTaThl SKCIIEPUMEHTA
B dopme 3alucu ypaBHEHHIH
COOTBETCTBYIOIIUX peaKluili U  JenaTrb
BBIBOJbI HA X OCHOBE

Tema 2.3
ApomMaTnyeckue
yIJ1eBOJ0POALI

JIn4HOCTHBIE pe3yJbTaThl: CHOCOOHOCTH MOHUMAaTh U NMPUHUMATh MOTHUBBI, HAMEPEHHS,
JIOTUKY M apTyMEHTHI APYTHX IPU aHAIN3€ Pa3INYHBIX BUJIOB Y4eOHOI NEsSTENbHOCTH;
LICHHOCTHOTO OTHOIIECHHUS K HCTOPUYECKOMY WU HAay4YHOMY HACJIEAUI0 OTCYECTBEHHOM
XUMHUH; TOTOBHOCTH OIIEHUBAThH CBOE MOBEJCHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE IOCIEJACTBHM STHUX IOCTYIKOB; MOHUMAaHUS
crienn(pUKH XUMUU KaK HayKd, OCO3HaHUs ¢€ poyid B (GOPMUPOBAHHH PAIOHATIHLHOTO
HayYHOT'O MBIIIUICHUS, CO3JIJaHUU IEJIOCTHOTO TPEICTaBICHUS 00 OKPYI)KAIOIIEeM MHpE Kak
0 €IWHCTBE NPHUPOJBI M YEJIOBEKa, B MO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelICHUHU
mpo0seM COXpaHEeHHs IPUPOIHOTO PAaBHOBECHUS

ITo3naBaTtenbHble Y'Y /I ncrnonp30BaTh IPU OCBOSHUHU 3HAHUNA MPUEMBI IOTUYECKOTO MBIIIIICHUS
— BBIACIATH XapaKTePHbIC IPU3HAKU MMOHATHH M YCTaHABIUBATh X B3aUMOCBS3b, HCIIOIb30BATh
COOTBETCTBYIOIIUEC TOHITUS Ui OOBSCHCHUS OTACIBHBIX (DAaKTOB W SIBJICHHIA; BBHIOUpPATH
OCHOBaHUSI ¥ KPUTCPHH IS KIACCH(UKAI[MKM BENICCTB M XUMHUYCCKUX PCaKIIMii; yCTAaHABIUBATH
MPUYUHHO-CIIEJICTBEHHBIC CBSI3U MEXK]y U3Y4aeMbIMHU SBICHUSIMU;

KommynukatuBHble YY]I 3amaBath BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
nyajora W/IIA JWCKYCCHH, BBICKAa3bIBaTh HWICH, (POPMYyIHpPOBATH CBOU NPEIIOKEHUS
OTHOCHTEJIFHO BBITIOJTHEHHS MPEIOKEHHON 3a1a9n

PeryasituBuble YY]J[  camMOCTOSTENBHO  IUIAHUPOBATh U OCYIIECTBISATH  CBOIO
MMO3HABATENBHYIO NIESATEIHHOCTD, ONpeneisas e€ Helar M 3aJa4d, KOHTPOJIMPOBAaTh U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MPEJIaracMblii allfOPUTM JCHCTBHH NPHU BBHIMOJHCHHH
Y4YeOHBIX M HCCIICIOBATEIbCKUX 3a1a4, BBIOMpaTh Haubojee 3G(GEKTUBHBIN CHOCOO HUX
pelieHust ¢ y4€TOM MOJIyYEHHUs HOBBIX 3HAHHMM O BEIIECTBAX U XMMHUYECKUX PEaAKIIHUX;

Copepixanne y4e0HOro MaTepHaJia 3

https://resh.edu.ru/subject/I

1 Apenbl BeH3oJ: cocras, cTpoeHne, GU3NIECKUE U XUMUIECKHAE 1
cBoiicTBa  (peakuWW  TaJOTEHHUPOBAaHUS W  HHATPOBAHUS),
MOJIydeHHe W TpuMeHeHue Toayon: cocmas, cmpoenue,
Qusuueckue u Xumuieckue ceoiicmea (peaxyuu
2AN02eHUPOBAHUA U HUMPOBAHUS), NONYYeHUue U HNPUMEHEHUE
TokcuuyHOCTh apeHoOB I'eHeTHueckass CBA3b YTJIEBOJOPOJIOB,
IMpUHAJIS)KAIIUX K Pa3JIMYHBIM KJjlaccaM

IIpakTHYecKHe 3aHATHS 2

IIpakTraeckoe 3anstie 3 CocTaBIeHNE Ha3BaHUN OPraHUIECKIX
coenuHeHni mo HomeHkaIatype IlUPAC

BEIBIATE  TEHETHYECKYIO  CBA3b  MEXAY
YTII€BOIOPOIAMH U TOATBEPXKAATh €€ HAINIHe
YPaBHEHUSIMH COOTBETCTBYIOMINX XMMHUIECKHX
peakuMii C HCIOJIB30BAaHHUEM CTPYKTYPHBIX

bopmyn

esson/4775/

Tema 2.4
IlpupoaHbie

JIu4HOCTHBIE Pe3yJbTaThl: AaKTUBHOTO HEHPHUITHS
OKpY’Kalolled  OpUPOJHOH  cpepe,  YMEHHs

IEelCTBUH,
MIPOTHO3UPOBATH

MPHHOCSIINAX  Bpex
HeOJIaronpusITHbIS



https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/

24

HCTOYHHKHU
YIJIeBOIOPOAOB U HX
nepepadoTka

9KOJIOTUYECKHE TOCIEACTBUS MNPEANPUHUMAEMBIX NEHCTBUH M MPENOTBpallaTh WX,
HaJU4Msl Pa3BUTOTO SKOJIOTHUECKOT'O MBIIICHUS,  AKOJOTHYECKOW KyJIbTYPHI, OIIBITA
JeATEIbHOCTH SKOJOTUYECKOH HampaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCA HMHU B
MMO3HABATENbHON, KOMMYHHUKATHBHOM M COI[MAJIBHON NPAaKTHUKE, CIOCOOHOCTH WU yMEHHs
aKTHBHO TMPOTHBOCTOSTH UACOJIOTHU XeMOohoOuu;

Mo3naBateabHble YY/[: Brnanetb OCHOBAMH METOJOB HAyYHOTO TIO3HAHHS BEIIECCTB U
XUMHYCCKAX peakiuid; (GopMyampoBaTh IeMM W 3aJadyd  HUCCICIOBaHHS, WCIOIb30BaTh
MOCTABJICHHBIC W CAMOCTOSITEIFHO C(HOPMYJIUPOBAHHBIE BOIMPOCH B KavyeCTBE WHCTPYMCHTA
MO3HAHMS U OCHOBBI JJIs1 ()OPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIILHOCTH BBICKA3BIBACMBIX
CYXK/IEHHUH; BIIaJeTh HABBIKAMHU CAMOCTOSATENIFHOTO IUIAHHMPOBAHUS U MPOBEIEHUS YUCHHUECKHX
SKCHEPHUMEHTOB, COBEPIIEHCTBOBATh yMEHHs HAOJIONATh 32 XOJIOM MPOILECcca, CaMOCTOATEIHFHO
NPOTHO3MPOBATh €ro pe3ynbTar, GOpMyIupoBaTh OOOOLICHHS U BBIBOIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIEIOBAHUSA, COCTABIATh OOOCHOBAHHBIA OTUYET O MPOJEIAHHOM
pabote; TMPHOOpETaTh OMBIT YYCHUUCCKOM HCCIICAOBATEIBCKOM W TPOCKTHOH JESTENbHOCTH,
MpPOSIBIIATH  CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSTEIBHOMY IOMCKY METOJIOB PEUICHUS
MPaKTHYECKUX 3a]1ay, IPUMCHECHUIO Pa3JIMUYHBIX METO/IOB MTO3HAHMS,

KommynukatuBHble YYJI 3amaBath BONPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
nuajora W/IIA JWCKYCCHH, BBICKAa3bIBaTh HWICH, (OPMYyIHpPOBATH CBOU MPEIIOKEHUS
OTHOCHTEJIFHO BBITIOJIHEHHS MPEIIOKEHHON 3aa9n

PeryasituBubie YY]J[  caMOCTOSTENBbHO  IUIAHUPOBAaTb U OCYIIECTBISATH  CBOIO
MMO3HABATENBHYIO NEATEIHHOCTD, ONpeneias e€ Lean U 3aJadd, KOHTPOJIUPOBATh H IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEIaracMblii alfOPUTM JCHCTBHI TNPHU BBHIMOIHCHHH
YYeOHBIX M HCCIICIOBATCIbCKUX 3a]a4, BBIOMpaTh HaumbOojee 3G(GEKTUBHBIN CHOCOO UX
penieHusl ¢ Y4ETOM MOJTYUYCHHUS HOBBIX 3HAHMIA O BENICCTBAX M XMMHUYCCKHX PCaKIUAX;

Coaep:kanue y4e0HOro MaTepuajia 2 https://resh.edu.ru/subject/le
1. [Ipupoansie HMCTOYHMKH YriaeBoaopoaoB I[IpupongHerii raz u 1 Hcnons30BaTh €CTECTBEHHO-HAyJHbIE | $50N/6148/

nonyTHele HedTsHBIe Ta3el Hedts m e€ mpowmcxoxknenne CrocoObl METONIBl TO3HaHWUS —  IPOBEJICHUE,

nepepaboTki  HepTH:  TEperoHka, KPEeKWHT  (TEPMHUYECKHH, HaONIOZIEHHE W OIHMCaHHE XHUMHYECKOTO

KaTaJIUTUYeCKuii), mupoiau3 IIponykTsl mepepaboTku HepTH, HX SKCIIEpUMEHTa (;1abopatopHbIe u

MpUMEHEHHe B IPOMBIIIJICHHOCTH U B ObITY KaMmeHHBIH yroip u
HMPOAYKTHI ero nepepaboTKu

IIpakTHYecKHe 3aHATHS 1

IIpaktrueckoe 3ansaTue 4. O3HaKOMIIEHHE ¢ O0Opa3llaMH IIACTMAcC,
Kay4yyKOB U PE3HHBI; MOJIEIMPOBAHHE MOJICKYJ YTJIEBOJOPOAOB M
raJoreHONPOU3BOTHBIX

MpaKTHYEeCKUEe paboThI)

XapaKkTepu30BaTh HCTOYHUKH
YIJIEBOJIOPOTHOTO CHIPBS (He(Th, IPUPOTHBIH
ras, yrojib), CIIOCOOBI HX MepepadOTKH U
MIPAKTHIECKOE MPUMEHEHHE MTOTydaeMBbIX
MPOIYKTOB

ITIpoBOAWTE BBIMUCIIEHHS IIO yPaBHEHHIO
XHUMHYECKOH peakun

CaMOCTOSITEeNbHO INIAHUPOBAThH U
OCYIIECTBIISITH CBOIO TTO3HABATEILHYIO
ACATCIIbHOCTh, IPUHUMAaTh aKTUBHOC
ydJacTHue B TPyHNIoBOH yueOHOM
JeATEIIbHOCTH

Pasnea 3 Kuciopoacoaep:kanue opraunyeckue coeJuHeHUst 4
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Tema 3.1
Cnuptbl. ®eHoJ

JINYHOCTHBIE Pe3yJbTaThl: COONIOEHHS MpaBUl 6€30MacHOro OOpalleHHs C BEIECTBAMU B
OBITY, TIOBCEAHEBHOI JXM3HM M B TPYJIOBOH MAEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBHAYAJIbHOW TpaeKTOPUH 00pazoBaHMs, Oyayiiell mpodeccuu U peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB WM NOTPEOHOCTEH 00ImiecTBa;

Io3naBaTensnbie YY]I: CTpOUTH JIOTHYECKHE pacCykICHHS (MHIYKTUBHBIE, IEIyKTHBHBIE, MO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMaTPHBAEMBIX SBICHHSX,
(hopMyIHpOBaTH BHIBOJBI M 3aKIIOYEHUS; NMPUMEHSTh B IpoIlecce MO3HAHHS HCIIONb3yeMbIE B
XMMHH CHMBOJIHUECKHE (3HAKOBBIE) MOJEIH, NMPEe0OPa30BBIBATH MOJENBHbBIE NMPEICTABICHUSI —
XMMMYECKUH 3HaK (CHMBOII) JIEMEHTa, XUMHUYecKas (opMyJia, ypaBHCHHE XMMHYECKON PeaKluu
OpH PEIICHUH YYeOHBIX ITO3HABAaTENbHBIX M IPAaKTUYECKHX 3a/4au, NPHMEHATh Ha3BaHHBIC
MOJIENbHbIE MPEACTABICHUS IJIsl BBISIBICHHS XapaKTEPHBIX MPH3HAKOB H3Y4acMBIX BEIIECTB U
XUMHUYECKUX peaKLuii;

Kommynukatusabple YY/I: BbeICTynmaTh C Ipe3eHTalued pe3yiabTaTOB I103HABATEJIbHOMN
JeSITEIIbHOCTH, TIOJyYeHHBIX CaMOCTOSITEIIFHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIpH
BBIITOJIHEHHH XHMHYECKOI'O SKCIEPHUMEHTa, NMPAKTHYECKOH paboThI MO HCCIEIOBaHUIO
CBOWCTB HM3y4YaeMbIX BELIECTB, pealu3alui y4eOHOro MpoekTa U GOpMyIHpPOBATH BEIBOJBI
o pe3yabTaTaM IPOBEAEHHBIX HCCIENOBAHUM IMYTEM COIVIACOBAHUS IO3MLMI B XOJE
0o0cyXIeHUus 1 0OMeHa MHEHUSIMHA

PeryasituBuble YVY]I: oOCylIEeCTBISATh CAaMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOILIEHKH

Conep:xkanne y4eGHOro MaTepuajia 1 https://resh.edu.ru/subject/I
1. [penenbHbIe OHOATOMHBIE CIIMPTHI METAaHOI U 3TAHOJ: CTPOEHUE, PacKpbIBaTh CMBICH W3ydaeMbIX ITOHATHM | €S50N/4769/

(dusnyeckne W XUMHUYECKHE CBOHCTBa (PEakUWH C AKTHBHBIMH (BBISBIIATG WX XapaKTepHble mnpusHakm), | hitps://resh.edu.ru/subject/|

MeTaJylaMH, TaJOT€HOBOJOPOJaMH, TOpEHHE), NPUMCHEHHE YCTaHaBJIMUBaTh 120:¢ B3aMMOCBs3b, | €sson/5727/

Bopoponnast cBs3p JleiicTBHe MeTaHOJa M 3TaHOJIa HAa OPTraHU3M
JerroBeKa

MHoTr0oaToMHBIE CIUPTHI DTHJICHTIHUKOIb W TIIHIEPUH: CTPOCHUE,
(usnyeckrne W XHUMHYECKHME CBOWCTBa (B3aUMOJSHCTBHE CO
LIEJTOYHBIMU MeTaJJIaMH, Ka4yeCTBEHHas peaxuust Ha
MHOTOAaTOMHBIE CITUPTHI)

JeiicTBue Ha OpraHu3M uYejoBeKa [IpuMeHeHHe TJHIepHHa |
STHJICHTITUKOIISI

denon CrTpoeHHE MOJIEKYJBl, (PU3NUECKHE W XUMHYECKHUE
cBotictBa peHona ToxkcnaHOCTh peroa [Ipumenenune gpenoma
JemoHcTpauust

TOpPEHHE CIIHPTOB;

OKHCIIeHHE 3TaHoda okcuaoM menu (1I);

B3aUMOJICHCTBUE TuHIepUHa ¢ Tuapokcuaom meau (11);

OKHCJICHHUE aJIbJIeTHI0B aMMHAaYHBIM PAaCTBOPOM OKCHJa cepedpa

(1) u rugpoxcumom menu (II);

HCTIONIb30BAaTh COOTBETCTBYIOIIHNE ITOHSITHUS
IIpH OINHCAaHWHM COCTaBa, CTPOCHUS U
MpeBpalleHUl OpraHUYeCcKUX COeTUHEHUH
Hcnonp30BaTh XUMHYECKYIO CUMBOJIUKY IS
COCTaBJICHUST MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOM, COKpauI€HHOM) hopmyn
OpPraHUYECKHUX BEIIECTB

YcTranaBIuBaTh NPUHALIEKHOCTH BEIIECTB K
ompenenéHHOMY KiacCy IO COCTaBy U

CTPOCHHUIO, Ha3bIBaTh ux o
CHCTEMaTUIECKON HOMEHKJIATYPE;
MPUBOJIUTH TPUBUAILHBIE HAa3BAHUSI
OTACTBHBIX  NpEACTaBUTENIEH  KHUCIOpPOJI-
coAeprKaluX COeTUHEHUN

XapakTepHu3oBaTh cocras, CTpOCHHUE,

OPpUMEHCHHUEC, (1)I/ISI/I‘ICCKI/IC H XHUMHYCCKUC
CBOfICTBa, BasKHEHIIINE CIOCOOBI NOJIY4YCHUS
THUITNYHBIX HpeI[CTaBHTeHefI Pa3IMIHBIX
KJIaCCOB KHUCJIOpOACOoACpIKAIIUX COeqMHCHUN



https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
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(MeTaHONa, JTaHONA, TIHLEpHHA, (eHoa);
BBISIBIISITh TEHETHYECKYIO CBSI3b MEXKYy HUMU
U TOATBEPXKAaTh €€ HaIMUHE YPaBHEHUSIMU
COOTBETCTBYIOIIMX XHMHMUYECKHUX peakIuii c
HCIIOJIE30BAHUEM CTPYKTYPHBIX (hOpMYII

Tema 3.2
AJbaeruabl.
KapoOoHoBbie

KucJI0ThL. Cl10KHbIE

3¢upbI

JIM4HOCTHBIE Pe3yJbTAThI: CIIOCOOHOCTH MOHMMATh W IIPUHUMATh MOTHBEI, HAMEPEHUSI,
JIOTUKY M apryMEHTHI IPYTHX MPH aHAJIN3€ Pa3JIMdHBIX BHUIOB YUEeOHOH NESITCIHLHOCTH;
LICHHOCTHOT'O OTHOLIECHUS K HCTOPUYECKOMY MU HaydyHOMY HACIEAUIO OTECYECTBEHHOI
XUMUU; TOTOBHOCTH OILICHUBATh CBOE MOBEAEHHE U MOCTYNKHM CBOMX TOBapHIIEil ¢ MO3UIMH
HPAaBCTBEHHBIX U MPAaBOBBIX HOPM M OCO3HAHHE IOCIEICTBUH 3THUX IMOCTYIKOB; MOHUMAaHUI
cneuu(GUKY XUMHM KaK HayKH, OCO3HaHHA e€ poau B (GOPMHUPOBAHUH DPALHOHAIBHOTO
HAyYHOTO MBIIUICHNUS, CO3JJaHUH LEJTOCTHOTO MPEJCTaBICHUS 00 OKpY’KaloIIeM MHpE Kak
0 €IUHCTBE IPHUPOABI U YEJIOBEKA, B MO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUU
Mpo0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

IToznaBaTeabHble Y'Y /I: NCNOJIB30BaTh IPH OCBOCHUY 3HAHUI MPUEMBI JIOTHYECKOTO MBILIICHUS
BBIJCIIATh XapaKTepHble NPU3HAKU IOHATUH U YCTaHABIUBATh UX B3aUMOCBA3b, UCIIOJIL30BaTh
COOTBETCTBYIOIINE TOHATUS M OOBSACHEHMS OTICNBbHBIX (DAKTOB M SBIEHHMIl; BHIOMPATH
OCHOBAHUSI ¥ KPUTEPHUH IS KIACCU(UKAINU BEIIECTB U XUMUYECKHUX PEaKIHil; yCTaHABINBATH
MPUYUHHO-CIIEACTBEHHBIE CBSA3U MKy H3y1aeMbIMH SIBICHUSIMU;

Kommynukaruuble YVY/| 3agaBaTh BOHPOCHI MO CYLIECTBY OOCYKOAaeMOW TEMBI B XOZe
IUajiora W/WIM JWCKYCCHH, BBICKa3bIBaTh HICH, (OPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCUTEJILHO BBIIIOJIHEHUS IPEJIOKEHHON 3a7auu

PeryasituBabie  YY]J[  camMOCTOSTENBHO  IUIAHUPOBATb U OCYIIECTBISITH  CBOIO
[IO3HABATEIbHYIO JIEATENbHOCTD, ONpeneias e€ Lead U 3aJaud, KOHTPOJIUPOBaTh U 110 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH INpPEAJaraeMblii anrOpUTM ACUCTBUH INPH BBIMOITHEHUN
Y4eOHBIX M HCCIIEIOBATEIBCKUX 3a]a4, BBIOMpaTh HamOojee 3(P(GEKTUBHBIN CHOCOO HUX
pelIeHns ¢ y4ETOM IOTy4YeHNs] HOBBIX 3HAHMH O BEIIECTBAX M XUMHUECKUX PEAKIHAX;

Copnep:kanme y4eGHOTo MaTepuajia 2 https://resh.edu.ru/subject/l
1. Anbaeruisl U KeToHBI DOpMaNbIeruji, areTanbIeru]: CTpoeHue, | 1 XapakTepu3oBarh cocCTaB, cTpoeHwue, | €sson/4776/
¢usnuecKkHe M XHMHYECKHE CBOicTBa (pEakiMH OKHUCICHUS W npuMeHenue, ¢usndeckue M xumudeckue | https://resh.edu.ru/subject/|

BOCCTAHOBJICHUSI, KAYECTBEHHBIE PEAKI[MH), IOTy4CHNE U IPUMEHEHUE
AneToH: cTpoeHHe, QU3WYecCKne W XUMHUYECKHE CBOHCTBa (peakiuu
OKHCJCHHS ¥ BOCCTAHOBJCHHMS), TIOJYyYeHHE U IMPHUMEHCHHE.
O/HOOCHOBHBIEC Tpe/ieNbHbIe KapOOHOBBIE KUCIOTHI MypaBbUHAsS U
YKCYCHasi KMCJIOTBI: CTpOCHHE, (BU3MYECKHE U XUMHUYECKHE CBOWCTBA
(cBoiicTBa, o0IIHIE

JUIS  KJlacca  KHCIIOT, peakuusi OJTepudUKaluM), MOIy4eHHe |
IIPUMCHCHHUE CTeapI/IHOBaﬂ 1 OJIEMHOBAas KUCJIOTBI KaK NPEACTaAaBUTEIIN
BBICIITHX KapGOHOBbIX KHUCJIOT

MpbUTa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, HX MOOIIee AeHCTBHE

CrnoxHble 53Ul KaK MPOU3BOJHbIC KapOOHOBBIX KHUCIOT [ HIposn3
cnoxkHbIX 2¢upoB XKupbl I'maposnns xupoB IIpuMeHEHHE KHPOB
Buosioruyeckas poJib )KUPOB

IlpakTHyeckue 3aHATHS 1

CBOMCTBA, Ba)KHEHIIIME CIIOCOOBI MOJIyYEHHUS
TUMMHYHBIX ~ TIPEJICTaBUTENEH  pa3sIMIHBIX
KJIACCOB KHCJIOPOJCOACPIKAIINX COCTHHEHHI
(popmanpnernga, aneraiapaernaa, yKCyCHOMH
KHCIIOTHI, TJIFOKO3bI, Kpaxmala, [eJUTI0JIO36]);
OnuceiBaTh COCTaB, XUMHUYECKOE CTPOEHUE U

MPUMEHEHHUE JKUPOB, XapaKTEpHU30BaTh HX
3Ha4YEHUe TS JKU3HEIESITEIbHOCTH
OpraHu3MoOB

Oco3HaBaTh  ONACHOCTh  BO3JICHCTBHA Ha
JKUBBIE OpraHU3MBbI orpenenEHHbIX
OpPraHMYEeCKUX BEIIECTB W IOSACHATH HA
npuMepax CITOCOOBI YMEHBIICHUS u

NpeaoOTBpallicCHUA HUX BPCIAHOIO BO3HCﬁCTBHﬂ

esson/5952/



https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
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IIpakTnueckoe 3anstue 5. M3yueHue CBOMCTB pacTBOpa YKCYCHOM
KHUCJIOTHI. BBIUKCIEHNS IO YPaBHEHUIO XUMHUECKOHM peaKIuu (Macchl,
00BbEMa, KOJIMYECTBA MCXOJHO- IO BEIIECTBA WM MPOIYKTa peaKiuu
M0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB I IPOAYKTOB PEAKIIIH)

Ha OpPraHU3M YeJ0BeKa

Hcnonp3oBaTh €CTECTBEHHO-HAYUHBIE METOIBI
MO3HaHWA — TIPOBEJCHHE, HAOIIOJEHHE U
OTIHCaHue XUMHUYECKOTO SKCIIEPUMEHTa
(;1abopaTopHEIE U IPaKTHIECKHE PabOTHI)
CrnepoBaTh mnpaBuiaM Oe3omacHON paboOTH B
nmabopaTopuu pu HCIOJIB30BaHAN
XUMHUYECKOH mocynsl W obopynoBaHHWs, a
Takke MpaBHUIaM OOpAaIlleHUs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSMHU BBIIIOJHEHUS
1ab0opaTOPHBIX OMBITOB H MPAKTUYECKUX
pabot o MOJMyYEeHUI0 U  H3Yy4EHHUIO
OpPraHUYECKUX BEIIECTB

IIpencraBmaTe pe3yiabTaThl SKCIEPUMEHTa B
dbopMme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii W Jenath BBIBOJABI HAa MX OCHOBE
[IpoBoANTE BBIYMCICHHS 10  ypaBHCHHIO
XUMHUYECKON peaKkiuu

CaMOCTOSTEIEHO MIJIaHUPOBATH u
OCYIIECTBISITH CBOIO T03HABATEIbHYIO
JIeSITENIbHOCTD; NMPUHUMATh aKTHBHOE y4YacTHE
B I'PYNIIOBOH yUeOHOI IesTeIbHOCTH

Tema 3.3.
YrieBoabl

JIMYHOCTHBIE Pe3yJIbTATBI: AaKTHBHOTO HENPHUATHS JCHCTBUW, TPHHOCSIIUX BpE.
OKpYy’)Karolllel  MPHUPOJHON  cpele, YMEHHS  NPOTHO3UPOBATh  HEOJArONPHUATHBIC
JKOJIOTUYECKHE TOCIEACTBHS MOpPEANPUHUMAEMbIX NEHCTBHH M MPEIOTBpAIlaTh UX;
HAIAYHST PA3BHUTOTO DKOJOTHYECKOTO MBIIUICHHSI,  JKOJOTHYECKON KyJIbTYphl, OIBITA
MESITEIbHOCTH  9KOJOTMYECKOW HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HUMH B
MMO3HABATEIbHON, KOMMYHHKATHBHOW M COIHAIFHOW MPAaKTHKE, CIOCOOHOCTH M YMEHHS
aKTHBHO MPOTHBOCTOSTh UACOJIOTUU XeMOohoOuu;

Ilo3naBaTeabnsle YYJI: Biaferb OCHOBaMH METOJOB HAay4YHOTO TIO3HAHUS BEUIECTB W
XUMHYCCKUX peakiuid; (GopMyaupoBaTh IeIM W 3aJaydl  HUCCICNOBaHHs, HCIOIb30BaTh
MOCTABJICHHBIC W CAMOCTOSITEILHO C(HOPMYJIUPOBAHHBIE BOIMPOCH B KavyeCTBE HHCTPYMECHTA
MO3HAHUSI ¥ OCHOBBI /Ul (DOPMHUPOBAHUS THUIIOTE3BI IO TIPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKICHHI; BIaJeTh HaBBIKAMU CAMOCTOSITEIHLHOTO TUIAHUPOBAHUS W MPOBEICHUS YUCHHUECKUX
JKCIIEPUMEHTOB, COBEPILCHCTBOBATh yMEHHUsI HAOMIOAATh 32 XOJOM MPOIECCa, CAMOCTOSTEIbHO
MPOTHO3MPOBATh €ro pe3ynbTar, (GOpMyIupoBaTh OOOOLIEHHS W BBIBOIBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIECIOBAHMUS, COCTABIATH O0OOCHOBAHHBIA OTYET O MPOJETAHHOM
paboTe; TMPHOOpPETaTh OMBIT YYCHHUECKON HCCIICAOBATEIbCKOM W MPOEKTHOM IESTENbHOCTH,
l'[pOS[B.]'lf{Tb CHOCO6HOCTB u T'OTOBHOCTH K CaMOCTOS[TCJ'IbHOMy I'IOI/ICKy METOI0B peLl_leHl/Ifl
HpaKTI/IquKI/IX 3aja4, l'lpI/IMeHCHI/I}O pa3.]'ll/l'-lHl:IX METO/J0B ITIO3HAHUA,

KommynukaruBuble YYJ]l 3anaBaTh BOIPOCH! IO CYIIECTBY 00OCYXJaeMOH TEMBI B X0
Uaiora W/WIM JWCKYCCHH, BBICKa3bIBATh HIeH, (DOPMYIHPOBATH CBOW MPEIIIOKEHUS
OTHOCHTEJIHHO BBITOJIHEHSI IPESITIOKESHHON 3a1a9u

PerynasituBHpie  YYJI  caMOCTOSTENBHO  IUIAHUPOBATh W OCYIIECTBISITh  CBOKO
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MIO3HABATEJIbHYIO JICATEIBHOCTD, ONpeneisis e€ Leld U 3a7a4i, KOHTPOJUPOBATh U 0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh IpEATaraeMblii aqrOpUTM JCHCTBUI NIPU BBHINOJHEHUH
y4eOHBIX M HCCIIeOBATENbCKUX 3a1ad, BbIOMpaTh Haubosiee APPeKTUBHBIA CHOCOO HX
penieHus ¢ yuéToM IOJy4YCeHHUs] HOBBIX 3HAHMH O BEIIECTBAX M XUMHYECKHX PEaKIHsIX;

Conep:xanne yueOHOro MaTepuaJa 1 https://resh.edu.ru/subject/I
1. VrineBonpl: cocraB, KilacCH(HKamWs YIIeBOIOB (MOHO-, IH- U OnuceBaTh COCTAB, XMMHYECKOE CTpoeHue u | £ss0n/6150/
nonaucaxapuael)  [mokoza  —  mpocTedmui  MOHOcaxXapui: NpUMEHEHHE KUPOB, XxapakrepusoBath wux | https://resh.edu.ru/subject/|
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (DU3MUECKHE W XMMHYECKHUE 3HAYECHHUE TUTSt KHU3HEAEATENBHOCTH | €550n/5413/
cBoiicTBa (B3aumopaeiictBue ¢ ruapokcunoMm menu (II), oxucnenue OpraHU3MOB
aMMHa4yHBIM pacTBOpoM okcuaa cepedpa (I), BoccraHoBieHume, Oco3HaBaTh  ONAaCHOCTh  BO3JCUCTBHS Ha
OpOXECHHE TJIIOKO3bl), HAaXOXICHHE B IPUPOJAE, NPHUMEHEHHE, JKUBBIC OpraHU3MbI onpeaenéHHbIX
6mosoruyeckas poss @orocuHTe3 PpyKTO3a KaK H30MEP TITIOKO3BI OpraHWYEeCKNUX BENECTB M TMOSACHATH Ha
Caxapo3a — HIpeJCTaBUTENb AUCAXapuioB, THAPOIIN3, HAX0XKICHUE B IpuMepax Croco0b1 YMEHBIICHUS "
MPHUPOJE U IPUMEHEHHE. MIPEJOTBPAIIEHUS] UX BPEIHOTO BO3JCHCTBUS
Kpaxman m memmono3a kak npuponHble noiauMepsl CTpoeHue Ha OpPraHu3M 4YeJoBeKa
Kpaxmaja M Le/unono3sl (Pu3Hueckue M XHMHUYECKHE CBOMCTBa
Kpaxmana (THAPOJIN3, KAaYeCTBCHHAS PEAKIHsI C HOIOM)
JdemoHcTpaums:
BzaumogeiicTBue kpaxmaia ¢ HOAOM
HWnanBuayanbHble MPOEKTHI
Pesunosoe siino.
M3ydenne oTmevyaTkoB MabIeB.
Kpaxman B npoaykrax nutaHus
N3yyenune niuecenu
M3roroBnenue Kpacoxk.
M3yuenue mokonana
KoncrpyupoBanue MonekyJ.
HccnenoBanue MOJIOKa B IOMAIIHUX YCIIOBHSX.
BrnusiHue TiloTeHa Ha OpraHu3M YelloBeKa
HccnenoBanne aHTHOMOTHKOB.
Omnpenenenne kauecTBa Ména
Brnustane 3yOHO# macTsl Ha AMaib 3y00B.
HccnenoBanne HbIOTOHOBCKOM JKUIKOCTH.
Pa3znen 4. A3oTcoepxaniue OpraHnyecKie coexnHeHust 1

Tema 4.1. AMHHBIL.
AMHMHOKHCJIOTHI.
Bbeakn

JIM4HOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHMUMATh W IIPUHUMATh MOTHBBI, HAMEPEHUSI,
JIOTUKY M apryMeHThI JPYTHX MpPH aHaJM3e Pa3JIMYHbIX BUIOB Y4eOHOH NEsITeIIbHOCTH;
LICHHOCTHOTO OTHOLLIEHUS K HCTOPUYECKOMY MU HAaydyHOMY HACJIEAUIO OTEYECTBEHHOI
XUMHUHU, TOTOBHOCTHU OLICHUBATH cBOE IMOBEICHUE U INOCTYNKU CBOUX TOBapMLLleﬁ C l'lOSI/lLlI/If/i
HPaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE ITOCIEICTBHH STHUX IMOCTYIKOB; MOHMMAaHUS
cnenn(pUK XUMUHM Kak HAyKH, OCO3HAaHWS €& poyid B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAy4YHOTO MBIIUICHNS, CO3/ITaHIH ILEJIOCTHOTO TPEACTaBICHHS 00 OKpY)KAIOImEM MHpe Kak
0 eAWHCTBE NMPHUPOJLI U YEIIOBEKAa, B MO3HAHWU NMPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHnn
npo06sieM COXpaHEeHHUs MPUPOTHOTO PABHOBECHS
Ilo3HaBaTenbHbIe YV JI: HCIIOIb30BATh IPU OCBOCHUH 3HAHUH NPHEMBI JTIOTHYECKOI'0 MBIIIJICHUS]



https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
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BBIICIATh XapaKTEpHbIE MPH3HAKM MOHATUH M yCTaHABIMBATH MX B3aUMOCBS3b, HCIOJIB30BaTh
COOTBETCTBYIOIINE TOHATUS A OOBACHEHHS OTIACNbHBIX (DAKTOB M sBIEHHMIl; BHIOMPATH
OCHOBAHUSI U KPUTEPUHU IS KIACCU(UKAIMU BEIIECTB U XMMUYECKUX PEaKIMi; yCTaHABINBATh
MPUYUHHO-CIIEAICTBEHHBIE CBA3U MEXKIY U3Y4aeMbIMH SBICHUSIMU;

KommynukatnBable YVY/l 3amaBaTh BOIPOCH II0 CYHIECTBY OOCYXIaeMOW TeMBI B XOJe
Iuajiora W/WIM JAWCKYCCHH, BBICKAa3bIBATh HICH, (OPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCHTEJIHHO BBIITOJIHEHS IPEIIOKECHHOHN 3a1a9n

PeryastuBubie YY][  caMOCTOSATENBFHO — IDIAHMPOBATH W OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO IESTEILHOCTD, ONpEaessi e€ HeNu U 3aJa4d, KOHTPOJIHNPOBATh U 10 Mepe
HEOOXOAUMOCTH KOPPEKTHPOBATH IpeAjaraeMblii anropuTM ACHCTBUN INPH BHIMOIHEHUN
y4eOHBIX M HCCIIeOBATENbCKUX 3a1ad, BeIOMpaTh Haubosiee APPeKTUBHBIA CHOCOO uX
peIIeHus ¢ y4€TOM MOJTydYeHHUs] HOBBIX 3HAHUIl O BEIIECTBAX M XUMHUECKUX PEAKIHAX;

Coaepixanue yueOHOr0 MaTepuajia 1

AMUHBL. MeTHJIaMUH ¥ aHWJIMH: CO- CTaB, CTpOCHHUE, (U3NYECKHe U
XUMUYECKHE CBOHCTBa (ropeHue, B3auMoJeiicTBUe ¢ BoAod u
KHCJIOTaMHu).

AMUHOKHCIOTBI Kak aM(oTepHble OpPTraHHYECKHE COCIUHEHHS
duspdeckne M XUMHUYECKHE CBOICTBA aMHMHOKHCIOT (Ha IpHUMepe
rimnuHa) bruonorndyeckoe 3HaUeHNE aMHHOKUCIIOT

ITenTuas

benku  kak  [OpUPOJHBIE  BBICOKOMOJIEKYJISIPHBIE  COCAMHECHMS
IlepBuuHas, BTOpUYHAs M TPETHYHAs CTPYyKTypa OeJIKOB XHMHYECKHE
CBOICTBa OEJIKOB: THIPOJIN3, ACHATYpalHs, Ka4eCTBEHHbIE PEaKIMy Ha
6enxu

JdemoHcTpauuu

JleHaTypamus OEIKOB MPH HarpeBaHWH; [IBETHBIE PEAKIINN OEIKOB

PackpbiBaTh CMBICI H3y4YyaeMbIX  MOHATUH
(BBIABIITH WX  XapaKTEepHbIE  IPHU3HAKH),
YCTaHABIUBAaTh X B3aHMOCBS3b, HCIOIH30BATh
COOTBETCTBYIOIINE IOHATHA MpPH OIHCAHUU
COCTaBa, CTPOCHHS u MpeBpaIIeHni
OPraHUYEeCKUX COECIUHEHUIN

Hcnonb3oBaTh XUMHUYECKYH) CUMBOJIMKY JUIS
COCTaBJICHUs] MOJIEKYJLSIPDHBIX U CTPYKTYPHBIX

(pa3BépHyTOH, COKpaIéHHOMN) dbopmyn
OpraHUYECKUX BEIIECTB

Onpenensars MPUHAJIEKHOCT BEHMIECTB K
OMpeeIEHHOMY — KJIacCy [0 COCTaBy U
CTPOEHHIO, HA3bIBATh MX IO CHCTEMATHYECKON
HOMEHKJIAType;  MPHUBOJIUTH  TPUBHAJIBHBIE
Ha3BaHUS OT/IEIBHBIX MIPEJICTABUTEIEH
XapakTepH30BaTh COCTaB, CTpOCHHE,
npuMeHeHne, (GU3NYECKHME U XUMHYECKHE

CBOMCTBa, Ba)KHEWIIHE CHOCOOBI IOIy4eHUs
THUIIMYHBIX NPEICTaBUTEIECH a30TCOAepIKaIIuX
coenuHeHud (ruuHa U 0enkoB) [loscHATH Ha
MpuMepax 3HadeHHEe ONKOB JUIS OpPTraHM3Ma
JeIoBeKa

Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE METOJBI
MOo3HaHWsA — HaOmoJaTh M OINHUCHIBATh
JIEMOHCTPALIMOHHBIHN 3KCIIEpUMEHT
CaMocTOsTENbHO IJIAaHUPOBATh u
OCYIIECTBIATH CBOIO MO3HABATEIIbHYIO
JIeSITEIIBHOCTD; NPUHUMATh aKTHBHOE ydJacTHe
B TPYINIIOBOH yueOHO eI TeIbHOCTH

https://resh.edu.ru/subject/I
esson/4743/
https://resh.edu.ru/subject/I
esson/6296/
https://resh.edu.ru/subject/Il
esson/5452/

Pa3gen. 5. BoicokoMoJIeKy/JIsIpHbIE COETHHEHHSI 1

Tema 5.1

| JInunocTHBIE Pe3yabTaThI: COOIIIOICHMs NPABHI GE30MACHOTO 0OPALICHHS C BELICCTBAMU B



https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
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IlinacTtmaccsl.
Kayuyku. Bosiokna

OBITY, TIOBCEAHEBHOI JXU3HM M B TPYJIOBOH MAEATENBHOCTU; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBHAYAJIbHOW TpaeKTOPUH 00pazoBaHMs, Oyayiiell mpodeccuu U peanu3anuu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XHMUH, UHTEPECOB M MOTpeOHOCTEH 00IiecTBa;

Io3naBaTensnbie YY]I: CTpOUTH JIOTHYECKHE pacCyXICHHUS (MHAYKTUBHBIE, ETyKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMaTPHBAEMBIX SBICHHSX,
(hopMyIHpOBaTH BHIBOJBI M 3aKIIOYECHUS; NMPUMEHSTh B IIpoIllecce MO3HAHWS HCIIONb3yeMBIE B
XMMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, IPe0Opa30BBIBATH MOENBHBIEC IPEICTaBICHUS —
XMMMYECKUH 3HaK (CHMBOJI) JIEMEHTa, XUMHU4ecKkas (opMyJia, ypaBHCHHE XMMHYECKON PeaKluu
OpH PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M IPAaKTUYECKHX 3a/4au, NPHMEHATh Ha3BaHHBIC
MOJIEbHbIE MPEACTABICHUS IJIsI BBIIBICHHS XapaKTEPHBIX MPH3HAKOB H3Y4aeMbIX BEIIECTB U
XUMHUYECKUX peaKLuii;

KommynukatuBable YY/[: BbICTymaTh C Mpe3eHTalMell pe3yJbTaTOB II03HABATEIbHOM
JIeATEIbHOCTH, IMOJIyYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKaMM IIpU
BBIITOJIHEHHH XHMHYECKOI'O SKCIEPHUMEHTa, NMPAKTUYECKOW pabOoThI MO HCCIEIOBaHUIO
CBOWCTB HM3y4YaeMBbIX BELIECTB, pealu3alui y4eOHOro MpoekTa U GOpMyIHpPOBATH BEIBOJBI
0 pe3yjbTaTaM IPOBEAEHHBIX HUCCICAOBAHUNU IMyTEM COIVIAaCOBAHUS MO3ULHUI B Xone
0o0cy>XIeHus 1 0OMeHa MHEHUSIMHA

PeryasituBuble YVY]I: oOCylIEeCTBISATh CAaMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOLEHKH

Coaep:xaHue yueOHOI0 npeaMera 1

1. OCHOBHbBIC MOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIHHCHHIA: Brnaners H3y4aeMbIMHU xumuaeckumu | https://resh.edu.ru/subject/le
MOHOMeEp, IOJIMMEP, CTPYKTYpHOE 3BEHO, CTCIECHb IOJIMMEpH3allHH, MOHATHSAMHU: PACKPBIBATh CMBICI H3y4aeMbIx | $s0n/6095/
cpemHsisi  MoJeKyJsipHas Macca OCHOBHBIE METOABI  CHHTE3a MOHATUH W TPUMEHSTh 9TH TmoHsTHs 1pu | https://resh.edu.ru/subject/le
BBICOKOMOJICKYJIIDHBIX ~ COCIMHEHUIl  —  MOJUMepH3auus | ONHCaHUHU cocTaBa u crpoenust | sson/6152/
MTOJTUKOHICHCATIHS BBICOKOMOJICKYJISIPHBIX opranmveckux | https://resh.edu.ru/subject/le
Ilmactmaccel  (MONMUATWIICH, TOJUIPOINUJICH, MOJWBHHHIIXJIOPHI, BEIIECTB, il OOBSICHEHHsT OTAENbHBIX (hakToB | SSON/4777/
MTOJTUCTHPOI). U SIBJICHUH https://resh.edu.ru/subject/le
HarypaneHbelifi ¥ cuHTeTHMYeckue  Kayuyku (OyTaaMeHOBBIH, Vcnonb30BaTh XUMHYECKYH0 CHMBOJIMKY [uisi | $son/4823/

XJIOPOIIPEHOBBIN U M30NPEHOBHIN). BookHa: HaTypanbHBIE (XJIOTOK,
LIepCTh, MIENK), WCKYCCTBEHHBIE (alleTaTHOE BOJOKHO, BHCKO3a),
CUHTeTHYecKue (KalpoH U JaBCaH)

JdemoncTpauus

03HaKOMJICHHE C 00pa3laMi NMPHUPOIHBIX W UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAacc, KaydyKoB

COCTaBJICHHS CTPYKTYPHBIX ()OPMYJI BEIIECTB U
ypaBHEHUH  peakuuil  INOJUMEpU3allUd U
MOJIMKOHICHCALIUU

I/IH[IHBH}IyaJILHbIe MPOEKTbI
HpOeKT M3rOTOBJICHUS JIM3yHA

Pa3nesa 6. Teopernueckn

€ OCHOBBI XMMMH 9

Tema 6.1. CTpoenue
aTOMOB.
Ilepuoauyeckuii
3aK0H U
Iepuoanueckas
CHCTeMa XHMHYEeCKHX

JIn4HOCTHBIE pe3yJbTaThl: CHIOCOOHOCTH MOHUMATh W NMPUHUMATh MOTHBBI, HAMEPCHHS,
JIOTUKY W apTyMEHTHI JAPYTHX IMPHU aHAIN3€ Pa3INYHBIX BHIOB YUYeOHON NEsSTEIHbHOCTH;
IICHHOCTHOTO OTHOIICHUS K HCTOPHYECKOMY W HAyYHOMY HACIIEAUIO OTEYECTBEHHOM
XHUMHH; TOTOBHOCTH OIEHWBATH CBOE MOBEACHHE M MOCTYIKH CBOMX TOBAapHUIICH C IMO3HUIIUN
HPAaBCTBEHHBIX U MPABOBHIX HOPM U OCO3HAHHE IOCJIEACTBUM 3THX IMOCTYNKOB; TOHUMAaHHUS
crennUKH XUMHUU KaK HayKd, OcCo3HaHusi ¢€ posin B (GOPMHUPOBAHHMH PAIMOHAIHLHOTO



https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/6152/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4777/
https://resh.edu.ru/subject/lesson/4823/
https://resh.edu.ru/subject/lesson/4823/
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3jaementoB 1. U.
MengeneeBa

HAyYHOTO MBIIUIEHNUS, CO3JJaHUH LETOCTHOTO MPEJCTaBICHU 00 OKpY’KaloLIeM MHUpPE Kak
0 eAMHCTBE NMPHUPOJBI U YEJIOBEKAa, B MO3HAHUU MPHPOJHBIX 3aKOHOMEPHOCTEH M peIIeHuu
po6JieM COXpaHEHHs IPUPOJIHOTO PaBHOBECHS

Ilo3naBaTesabnsbie Y'Y /l: UCHONB30BATh IPU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIIIJIEHUS
BBIJCIIATh XapaKTepHbIC NPHU3HAKU INOHATUH U YCTaHABIUBATh UX B3aHMOCBA3b, UCIIOJIL30BaTh
COOTBETCTBYIOIINE IIOHATHS M1 OOBSCHEHHS OTIENBbHBIX (DAKTOB W SBIEHHMIl; BHIOMPATh
OCHOBAHUSI M KPUTEPHH JUIS KIACCH(HKAINK BEIIECTB U XUMUYECKAX PEaKIHil, yCTaHABINBATH
IPUYUHHO-CIECICTBEHHBIEC CBA3U MEXKy U3y4aeMbIMU SIBICHUSAMU;

KommynukaTuBable YY/I 3amaBaTh BONPOCH IO CYIIECTBY OOCYXZaeMOW TEMBI B XOJ€
JIUajgora W/WINM IHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIHMPOBATH CBOM MPEIJIOKCHUSL
OTHOCHTEJBHO BBIITOJIHEHHSI IPEATIOKEHHON 3a1aun

PeryasituBubie  YY]J[  caMOCTOSTENBbHO  IUIAHUPOBAaTb U OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO IESTEILHOCTD, ONpeaessi e€ HeNu U 3aJa4d, KOHTPOJINPOBaTh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaaracMblii alrOpUTM AEWCTBUH IPH BBIIOJTHEHUH
y4eOHBIX M HCCIIEOBAaTENbCKUX 3ajad, BHIOMpaTh Haumbosiee APQPeKTUBHBIH cHocod ux
pelieHust ¢ yuéToM MOJIyUYeHUs. HOBBIX 3HAHMM O BEIECTBAX U XMMHUYECKHX PEaKIusX;

CojaepikaHue y4eOHOT0 MaTepuajia 1
1. XuMmudeckuil 3eMeHT AToM SIApo atoMma, H30TOIBL. DICKTPOHHAS PackpbiBaTh CMBICT HM3ydaeMblix mHoHsTuit | https://resh.edu.ru/subject/le
0005109Ka DHEpPreTHYecKue yPOBHHU, MMOAYPOBHU ATOMHEIE OpOUTamH, (BBIABIIATH WX  XapakTepHble Mpu3HaKH), | sson/5581/

S-, p-, d-onemenTsl OCOGEHHOCTH DACIPEACICHUsT OJIEKTPOHOB II0
opOHTaIsIM B aromMax OJJIEMEHTOB IEpPBBIX YETHIPEX IEePHOJOB
DnexTpoHHas KOHQUTYpaus aTOMOB

Ilepuoauueckuii 3axoH u Ilepuoauueckas cucreMa XHUMHUYECKHX
3JIEMEHTOB

I W MenneneeBa Cps3b mepuoandeckoro 3akona u [lepuonnueckoit
CHUCTEMBI XUMHUeCcKUX aiemMeHToB J| M MenneneeBa ¢ cOBpeMEeHHOU
TEOpHe CTPOEHHs aTOMOB 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB
XUMHUYECKUX JJIEMEHTOB M 00pa3yeMbIX MMM MPOCTBIX U CIIOXKHBIX
BEILECTB I10 TPYNIaM U NepuoaaM 3HaueHHe MepUOANYECKOro 3aKoHa
B Pa3BUTHUU HAyKU

JeMoHcTpanuu

Buner Tabnmun «Ilepronndeckas cucreMa XUMUYECKHX JJIEMEHTOB /|
1 Menneneesa»

YCTaHABIUBATh UX B3aHUMOCBS3b
PackpbIBaTh CMBICT MEPUOINYECKOTO 3aKoHa []
N MenngeneeBa U JI€MOHCTPHPOBATH €ro

CHUCTEMAaTHU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTHYECKYIO (DYHKITUN

XapakTepnu3oBaTb  JJICKTPOHHOE  CTPOCHHE
aTOMOB  XHMHYECKHX  3JIeMeHToB |—4
MIEPHUOIOB, HCITOJIB3YSI TIOHSITHUS

«S-, p-, d-a5eKTpOHHBIE opbuTtammy,
«IHEPreTHYECKUe YPOBHU»

OOBSCHATP  3aKOHOMEPHOCTH  HM3MEHEHUs

CBOICTB XMMHYECKHUX
COCIMHEHMH 110 epuoam
u rpynnam  Ilepuogmdeckoil  cUCTEMBI
xumuaeckux 3neMeHToB /| I Menneneesa

OJICMCHTOB W HX

https://resh.edu.ru/subject/le
sson/5911/

Tema . CTpoenue
BelllecTBA.
MmHuorooopa3sue
BelleCTB

JIM4HOCTHBIE Ppe3yJbTAThbl: AaKTHBHOTO HENPUATHA NCHCTBUW, TPHHOCAIINX Bpe.
OKpYJKarolllel  IPUPOAHON  cpeae, yMEHHs  IPOTHO3MPOBaTh  HeOJIaromnmpusTHbIE
SKOJIOTUYECKUE TOCIEACTBUS MNpeANpUHUMAEMbIX JEHCTBUH M IpenoTBpallaTh UX;
HaJIN4YUSA PAa3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS,  3KOJOTHUYECKOH KyJNbTYpBl, OIIbITa
JIeATEIbHOCTH OSKOJIOTHYECKOH HampaBlIEHHOCTH, YMEHHUS pPYKOBOJICTBOBaTbCS HMHU B
MMO3HABATENbHON, KOMMYHHUKATHBHOW H COI[MAIBHOW MPAaKTHUKE, CIIOCOOHOCTH W yMEHUS
aKTHBHO TMPOTHBOCTOSTH UACOJOTUU XeMOopoOuu;

Io3naBaTensnble YY/I: BiageTb OCHOBAaMM METOJOB HAy4YHOTO IIO3HAHUS BEIIECTB H
XUMHYECKUX peaknuid; (GopMyampoBaTh WeNH W 3aJadyll  HCCIIEJOBAaHHS, HCIONIb30BaTh
TIOCTaBJICHHbIE M CaMOCTOSATEIBHO COPMYJMPOBAaHHBIE BONPOCHI B KauyeCTBE HMHCTPyMEHTa



https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5581/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
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MO3HAHUSI U OCHOBBI s (POPMUPOBAHMS TUTIOTE3bI MO MPOBEPKE NMPABUIBHOCTH BBICKA3BIBAEMBIX
CYKIEHHH; BIafeTh HaBBIKAMU CaMOCTOSTENBHOTO IUIAHHUPOBAHUSI U MPOBEICHUS YYEHHYECKUX
SKCIIEpUMEHTOB, COBEPIIEHCTBOBATh yMEHHUsS HAOMIOAATh 32 XOAOM IPOIecca, CaMOCTOSATETBHO
IPOTHO3UPOBATh €ro pe3ynbTar, (QOpPMYJIHPOBAaTH OOOOIIEHHS W BHIBOABI OTHOCHTENIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJETaHHON
paboTe; TpHOOpEeTaTh ONBIT YYEHHUECKOH HMCCIICNOBATENbCKONH W IPOEKTHOH AesTENbHOCTH,
HPOSIBISATH  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIBHOMY IIOMCKY METOJIOB PELICHHS
MPaKTUYECKUX 3a]iay, IPUMEHEHUIO Pa3JIMUYHbIX METOI0B [I03HAHMUS;

KommynukaTuBable YY/I 3amaBaTh BONPOCH IO CYIIECTBY OOCYXZaeMOW TEMBI B XOJ€
JIUajgora W/WINM IHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIHMPOBATH CBOM MPEIJIOKCHUSL
OTHOCHTEJBHO BBIITOJIHEHHSI IPEATIOKEHHON 3a1aun

PeryasituBubie  YY]J[  caMOCTOSTENBbHO  IUIAHUPOBAaTb U OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO IESTEILHOCTD, ONpeaessi e€ HeNu U 3aJa4d, KOHTPOJINPOBaTh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaaracMblii alrOpUTM AEWCTBUH IPH BBIIOJIHEHUH
y4eOHBIX M HCCIIEJOBATENbCKUX 3ajad, BHIOMpaTh Haubosiee APQPeKTUBHBIH cHocod ux
pelieHust ¢ yuéToM MOJIyUYeHUs. HOBBIX 3HAHMM O BEIECTBAX U XMMHUYECKHX PEaKIusX;

CoaepikaHue y4eOHOT0 npeaMeTa 1

1 CrpoeHue BeliecTBa XHMHUYECKas! CBA3b BBl XUMHUYECKOH CBSA3H PackpbiBaTh CMBICH — W3ydaeMbix  mousitwii | https://resh.edu.ru/subject/less
(koBaJeHTHas HEMOJSIpHAs M TMOJIApHAs, HOHHAs, METaJUITMYecKas) (BBIZEIATE WX XapaKTepHbIC NpH- 3HAKW) u | 0n/6479/
MexaHu3Mbl  00pa3oBaHMs ~ KOBAJCHTHOW  XHMHYECKOH  CBS3H NPUMCHSATh O3TH TOHATHSA TpH onmcanun | https://resh.edu.ru/subject/less

(oOMeHHBIII ¥ JOHOpPHO-aKIeNTOpHBIH)  Bomopomnas — cBs3b
BanentHocts DnexrpoorpunarenbHocTh CreneHs okucieHus HoHbl:
KaTUOHBI U aHUOHBI

BemecrBa MOIEKyISIpHOrO U HEMOJIEKYJSIPHOIO CTPOEHHUA 3aKOH
MOCTOSTHCTBA COCTaBa BEI[eCTBA THIBI KPHCTAIMYECKUX PEHIETOK H
CBOICTBa BEILIECTB

IlonsiTme o0 aucCHepcHBIX cHucTeMax VcTHHHBIE W KOJIOWIHBIE
pacTBOpBI MaccoBast OIS BEIECTBAa B pacTBOPE

Knaccudukaums Heopranumdeckux coenuHenuii HomeHknaTypa
HEOpraHM4ecKux BewlecTB [‘eHeTHueckass CBA3b HEOPTaHUYECKUX
BEILECTB, NPUHAISKAIIUX K Pa3IMUHbIM KJIaccam

COCTaBa U CTPOCHHS BEUICCTB, I OOBSICHCHUS
OT/ICIBHBIX (HaKTOB

U SIBIICHUHA

Omnpenenars  BHABL  XMMHUYECKOM  CBA3U
(KOBaJICHTHOM, HOHHOM, METaINYECKOH,
BOJOPOJHOH) B COCTMHEHUAX;  THII
KPUCTAUIMYECKONH  pEmETKH  KOHKPETHOTO
BEIIECTBA

Onpenensirb BAJICHTHOCTh u CTeneHb
OKHCJICHUS XUMHYECKHUX 3JIEMEHTOB B

COCIMHEHMX Pa3INYHOrO COCTaBa
IIpOBOANTH BBIYHCICHUS C HCIOJIb30BAHHEM
MOHSATHA  «MaccoBas JOJsi  BellecTBa B
pactBope»

on/6332/
https://resh.edu.ru/subject/less
on/5911/
https://resh.edu.ru/subject/less
on/5581/

HNHauBHAya IbHBIE POEKTHI
XuMHs BOKPYT Hac.

Tema 6.3.
XumMuuyecKkue
peakuuu

JIM4HOCTHBIE Pe3yJbTATBI: COOJIIONICHHS MPaBWI O€30MacHOro oOpalieHus C BeIeCTBAMH B
OBITY, TOBCEAHEBHOIl JXM3HM M B TPYIOBOW JEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHIMBHIYaJIbHOW TpaeKTOpHH oOpa3zoBaHus, Oyayiied mpodeccuu M pearn3anuu
COOCTBEHHBIX JKM3HEHHBIX IUTAHOB C y4YETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEW K
XUMHH, WHTEPECOB M MOTPeOHOCTEH 00IIecTBa;

Mo3naBaTteabHble YY/I: CTpOUTh JOTHYECKUE PACCYKIACHUS (MHAYKTHBHBIC, IETyKTHBHBIC, TI0
AHAJIOTHH), BBIIBISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B PACCMATPUBAEMBIX SIBIICHHSX,
(bOpMyHHpOBaTb BBIBOJIbI W 3AaKJIKOYCHHA; NPUMEHATHL B IMPOLECCCC MO3HAHHA HCIOJIb3YEMbIC B



https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6479/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/6332/
https://resh.edu.ru/subject/lesson/5911/
https://resh.edu.ru/subject/lesson/5911/
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XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBbIBaTh MOJAEIbHbIE MPEACTABICHUST —
XMMMYECKUH 3HaK (CHMBOJI) JIEMEHTa, XUMHU4ecKas (opMyJia, ypaBHCHHE XMMHYECKON PeaKluu
OpH PEIICHUH YYeOHBIX IO3HABAaTENbHBIX M IPAaKTUYECKHX 3a/4au, NPHUMEHATh Ha3BaHHBIC
MOJIEbHbIE MPEACTABICHUS IJIsI BBIIBICHHS XapaKTEPHBIX MPH3HAKOB H3Y4aeMbIX BEIIECTB U
XUMUYECKUX PEaKIUid;

Kommynukatusable YY/[: BeICTymaTh C Ipe3eHTalued pe3yiabTaTOB II03HABATEIbHOMN
JIeATEIbHOCTH, IOJIyY€HHBIX CaMOCTOSITEIbHO WMJIM COBMECTHO CO CBEpPCTHHUKaMU IIpU
BBIITOJTHEHHH XHMHYECKOTO SKCIEPHUMEHTa, MPAKTUYECKOH paboTHI MO HCCIIETOBaHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, Pealn3ali y4eOHOro npoekTa u GopMyJIHPOBATH BBIBOJIBI
o pe3yapTaTaM IPOBEAEHHBIX HCCIENOBAHUM IYTEM COIVIACOBAHHUS IO3MLMI B XOJE
0o0cy>XIeHUus 1 0OMeHa MHEHUSIMHA

PeryasituBubie YVY]I: OCylIECTBIATH CAaMOKOHTPOJIb CBOEH NEITEIBHOCTH Ha OCHOBE
caMOaHaJIn3a M CaMOOLIEHKU

~

Cojaepixanue yueOHOI0 MaTepuajia

https://resh.edu.ru/subject/I

1. Xumuueckasi peaKknusi. 3
Krnaccupukanyss XUMHYECKHX peakuii B HEOPraHHUYECKOH U
OpTraHUYEeCKOM XUMHUM 3aKOH COXPAHEHHSI MAaCChl BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHUS SHEPTUN TP XUMHUIECKUX PEaKIHsIX
CKoOpocTh peakuum, eé 3aBUCHUMOCTBb OT Pa3jIHuYHbIX (aKTOpPOB
OOparnMble  peaknMu XHUMHYECKOoe paBHOBecne DakToOpEHI,
BJIMSAIOLIME HA COCTOSIHME XUMHM4YecKoro paBHoBecus Ilpunnun Jle
[Tarense

OnekrponuTudeckass — guccormanust  CwibHBlE W cia0ble
anekTpoiautel Cpena BOJHBIX PacTBOPOB BEUIECTB: KHUcIad,
HelTpanpHas1, menouHas [lousatre o BogopogHoM nokaszarene (pH)
pactBopa. Peaknmm noHHOTO 0OMEHa ['MApPONM3 OpraHUYECKUX H
HEOPTaHWYIECKHUX BEIIECTB.

OKHCJIUTENBHO-BOCCTAHOBHUTEIbHBIe peakuuu [loHsaTne 00
3JIEKTPOJIU3€ pacIlaBOB U pacTBOpoB conel. Ilpumenenue
3JIEKTPOJIN3a.

JdeMoHcTpanun

MOJENN KPUCTAUIMYECKUX PEHETOK; Pa3ioXeHHEe MepOoKCcuIa
BOJIOPOJIa B MPUCYTCTBHH KaTaIu3aTopa

IIpakTHYecKHe 3aHATHS 2

[Ipaktuueckas pabora 6. BrmsHme pa3nuuHBIX (aKTOpOB Ha
CKOPOCTb XMMHUUYECKOM peakuuu. BpruucieHus: pacyeTsl c
HUCHOJIB30BAaHUEM IOHSTHUS «MaccoBasi JIOJII PacTBOPEHHOIO
BEIIECTBa»; PACUYETHI 10 YPABHEHUSIM XUMHYECKUX PEAKLUM, B TOM
YUCIIC TCPMOXHUMHUYCCKUE paC‘-léTbI

JlaGopaTopHble 3aHATHS 2

JlabopartopHas pa6ota 1. [IpoBeneHne peaknuii HOHHOTO OOMEHa;
omnpefielieHne  Cpeabl  PacTBOPOB  BEHIECTB C  ITOMOIIBIO
YHHBEPCAJIBHOTO UHAUKATOPA

OOBSICHATH 3aBHCUMOCTD CKOPOCTH
XUMHYECKOIl ~ peakuMH OT  Pa3JIMYHBIX
axToposn

Ornpenensirtb Xapakrep CMELICHUS

XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHEIIHEro  BosaeicTtBus  (mpuHiun Jle
[larennbe)

CoCTaBJIsATh YPABHEHUST PEAKIINI Pa3TUIHBIX
THIIOB; TMIOJHBIE W COKPAIIEHHBIE HOHHBIE
YpaBHEHUsI pEaKIHii, YYHUTBIBasi YCIOBHSI,
[IPU KOTOPBIX 3TH PEAKIMK UIYT 10 KOHIA
TToaTBEPKIaThH CyIIECTBOBaHHE
TEHETHYECKOM CBsI3U MEXIY
HEOPraHWYECKUMHU BEIECTBAMH C TIOMOIIBIO
YPaBHEHUI COOTBETCTBYIOLIUX XHUMUYECKHX

peaxkuuii
IlpoBoauth, HaOMIOOATH W  OMHCHIBATH
XUMUYECKUH 9KCIIEPUMEHT: 1o

OIpPENEeNeHUI0 Cpeabl BOOHBIX PacTBOPOB
BEIIECTB, BBIABICHUIO YCIIOBHII MPOTEKAHUS
peaknnii  HOHHOTO OOMEHa, W3yYECHHIO
BIIMSTHUSL PAa3JIUYIHBIX (PAaKTOPOB Ha CKOPOCTH
peakiuii CinenoBaThk IIpaBUilaM MOJIb30BaHUSA
XMMHYECKOH TMocynoil W J1abopaTOpHBIM
o0opynoBaHHEM

npe}lCTaBHﬂTb PpeE3yIbTaThI XHUMHYECCKOT'O
SKCIEpUMEHTa B (opMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peaknui ©  JeJaTh
BBIBOJIBI HA HX OCHOBE

IIpoBOANUTH BEIYUCICHUS 1O ypaBHEHHSIM

esson/4938/



https://resh.edu.ru/subject/lesson/4938/
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XUMHUYCCKUX peaKumﬁ, B TOM qucje

TEPMOXHUMHUYECKHUE PacUyEThI

Paznen 7. Heoprannyeckasi XuMusi 3

Tema 7.1.
HeMmetasinl

JIM4HOCTHBIE Pe3yJbTAaThl: CIOCOOHOCTH MOHUMATh W NMPUHUMATh MOTHBBI, HAMEPCHHS,
JIOTUKY W apTyMEHTHI JPYTHX MPHU aHAIN3E Pa3IUYHBIX BHJIOB YUYEOHOH NEsSTEIHHOCTH,
LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HAcCJEIUI0 OTEYECTBEHHOM
XUMHUH; TOTOBHOCTH OLIEHUBAThH CBOE IOBEJEHUE U MOCTYIKU CBOMX TOBAPHUILEH C MO3ULIUHA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUI 3THUX MOCTYNKOB; MOHUMAaHU
cnelpUK XUMUH Kak HayKH, OCO3HaHus e€ pouir B (GOPMHUPOBAHHH PAlMOHATBHOTO
Hay4HOT'O MBIIUICHHUS, CO3JaHUN IEJIOCTHOTO MpEICTaBICHUS 00 OKPYXKAIOIIEeM MHpe Kak
0 €IWHCTBE IPUPOJBI M YEJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U peLICHUHU
mpoOJIeM COXpaHCHHS IPUPOTHOTO PABHOBECHUS

Ilo3naBaTeabnsie YY/I: UCHONB30BaTh NPU OCBOSHUH 3HAHUN MPUEMBI JIOTHUECKOTO MBIIIIJICHUS
BBIICJSITh XapaKTepHbIE NMPHU3HAKK TOHATUH W yCTaHABJIMBAaTh WX B3aHMOCBSI3b, UCIOJIb30BATh
COOTBETCTBYIOIIUEC TOHITUS Ui OOBSCHCHUS OTACIBHBIX (DAKTOB W SBJICHHIA; BBHIOUpPATH
OCHOBaHUSI M KPUTEPHH IS KIaCCH(HUKAIIMH BEHIECTB M XUMHUYECKUX PEaKIMii; yCTaHABINBATh
MPUYUHHO-CIICACTBEHHBIC CBA3U MEXKIy N3y4aeMbIMU SIBICHUSMU;

Kommynukaruuble YVY/| 3agaBaTh BOHPOCHI IO CYHIECTBY OOCYKOAaeMOW TEMBI B XOZe
nyajora W/IIA JWCKYCCHH, BBICKAa3bIBaTh HWICH, (POPMYyIHpPOBATH CBOU NPEIIOKEHUS
OTHOCHUTEJILHO BBHITIOJIHEHHUS MPEIJIOKEHHON 3a1auu

PeryasituBabie  YY]J[  camMOCTOSTENBbHO  IUIAHUPOBATb U OCYIIECTBISITH  CBOIO
[03HABATEJIbHYIO JIEATENIbHOCTh, ONpeaeiisis e€ e U 33/Jaul, KOHTPOJIUPOBATh U MO Mepe
HEOOXOMMOCTH KOPPEKTUPOBATh MPEJIaracMblii alfOPUTM JCHCTBHI NPHU BBHIMOTHCHHH
YYeOHBIX M HCCIICIOBATCIbCKUX 3a]a4, BBIOMpaTh Haubojee 3P(GEKTUBHBIN CHOCOO UX
pelieHust ¢ y4€TOM MOJTy4YeHHUs] HOBBIX 3HAHHUM O BEIISCTBAX M XMMHUYECKHX PEaKIHUsIX;

Copep:xanue y4eOHOT0 nmpeaMera 3

https://resh.edu.ru/subject/|

1 Hemeramnsr Ilonoxenue HemerauioB B Ilepuommueckoil cucteme 1
XAMHUYECKUX dieMeHTOB J| I MenneneeBa U 0COOCHHOCTH CTPOCHHS
aroMoB ®du3nMuyeckue CBOWCTBA HEMETALUIOB AJUIOTPOINUS  He-
MeTauioB (Ha mpuUMepe KHUCIopona, cepbl, dochopa u yrieposaa)
XuMHYecKHe CBOWCTBA BAXKHEHIINX HE- METAILIOB (TaJIOT€HOB, CEPHI,
aszora, (ocdopa, yrieposa u KpeMHHUSI) U UX COCTUHEHUH (OKCHIOB,

KHCIOPOACOAEPKAMUX  KHCIOT, BOJIOPOJHBIX  COEAWHEHUIN).
IIpuMeHeHne BaKHEHIINX HEMETAIOB M X COeIMHEHUHN
IIpakTHYecKHE 3aHATHS 2

[IpakTnueckoe 3aHsiTue 7. PelieHne SKCIEpUMEHTANBHBIX 3a/1ad 10
TeMe «HemeTaibl»; pacd€Thl MacChl BEIISCTBA WU 00bEMaA Ta30B MO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY OTHOTO W3
YYaCTBYIOIIMX B pEaKIMH BEMmIeCTB; pacu€Thl Macchl (00béMa,
KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO M3 BEIICCTB
“MeeT IPUMECH

PackpbiBaTh CMBICI HM3y4aeMbIX IOHSATUH
(BBIZENATh WX XapaKTepHbIe MpPHU3HAKH) U
MPUMEHATh OTH TOHATHS TPH OIHCAHUU
COCTaBa U CTPOCHHMS BELIECTB, JUIsI OOBSICHEHUS
OT/IENBHEIX (haKTOB U SIBJICHUH

OOBsicHATE  oOmIMe  3aKOHOMEPHOCTH B
HN3MEHEHHUH CBOICTB HEMETAIIOB

U HUX COEIWHEHUH C YYETOM CTPOEHHUS HX
aTroMOB M mojoxeHus B Ilepuoamueckoit

cucreMe XHUMHMuYeckux oigemeHtoB J U
MenneneeBa

XapaxkTepu3oBaTh (onucHIBaTH) oOuiue
XUMUYECKHE  CBOWCTBa  HEMETAUIOB, HUX

BOKHEWIIUX COCAMHCHHM, MOATBEPXKIAs 3TO
OIMCaHHE nmpuMepamMu ypaBHEHUH
COOTBETCTBYIOIINX XUMHYECKHX PEaKIIUi

XapakTepu3oBaTh BIUSHHE HEMETAIOB U MX
COCJIMHCHUI Ha JKMBBIC OpraHU3MBbI;

esson/5939/
https://resh.edu.ru/subject/I
esson/5913/
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OIMMCHIBATH IIPUMEHECHUE B Ppa3JINYHBIX

obmacTax MIPAKTHIECKOH JIeSITeNbHOCTU
YyelnoBeKa
PackpsiBathb CYILIHOCTh OKHUCITUTENBHO-

BOCCTAaHOBHUTEIBHBIX pPEaKIHUH ITOCPEICTBOM
COCTaBJICHHS DJIEKTPOHHOrO OajaHca JTHX
peaxuuit

[IpoBoanTe  peaknuy,  MOATBEP)KIAIOIINE
XapaKTepHbIE CBOMCTBAa H3y4aeMBIX BEIECTB;
pacmo3HaBaTh ONBITHBIM IIyTEM  AHUOHHL,
MIPUCYTCTBYIOIINE B BOAHBIX pacTBOpax
HaGnrogate M onuMCHIBaTH AEMOHCTPAIIIOHHBIE
ONBITHI; IPOBOJAUTH M ONHKCHIBATH XMMHYECKUI
9KCIEpUMEHT (JabopaTopHBIE U MpaKTHIECKUe
paboThl)

[IpeacraBnaTh  pe3yiabTaTbl  XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIINX PEAKIUH U JeNaTh BBIBOJBI
Ha UX OCHOBE

CrnenoBaTh MIpaBHIIAM MOJIb30BaHUS
XAMHAYECKOH TMOCynoil u  1abopaTopHBIM
000pyIOBaHUEM

[IpoBOonUTh BBIUUCICHHUS IO YpPaBHEHUSIM
XUMUYECKUX peaKIuil

CaMOoCTOsATENBHO IJIAHUPOBATh u
OCYIIECTBISITH CBOIO TI03HABATEIbHYIO
JIeSITEIIbHOCTD; NMPUHUMATh aKTHBHOE ydJacTHe
B IPYIIIIOBOH Y4eOHOH AeSTEINBHOCTH

HNuauBuayaabHble NPOEKTHI

N3ydeHue kauecTBa MUTHEBON BOJbI B HACEIIEHHOM ITYHKTE.

OxpaHa OKpyXKalollled cpenbl OT XUMHUYECKOTO 3arpsi3HEHHUs.
KonnuecTBeHHbIE  XapaKTEPUCTHKU  3arps3HEHHS  OKpYKarolen
cpenpl.

PactBops! Bokpyr Hac. Tumnsl pacTBOpoB.

Bopna kak peareHT u cpena s XUMHUYECKOTO TIpoIiecca.

YcrpaHeHHE )KECTKOCTH BOIBI HA IPOMBIIIICHHBIX TMPEAPUATHAX.
HccnenoBanre METaLIOB.

HccnenoBaHue CBOMCTB MIETOKA.
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Tema 7.2. MeTajLibl

JINYHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH TIOHMMATh M MPHUHUMATh MOTHUBBI,
HaMEpEeHUs, JIOTHKY M apryMEHThl APYTHX IpU aHaIM3€ PA3IUIHBIX BUJIOB
yueOHOH JeATENbHOCTH; ILIEHHOCTHOIO OTHOIIEHHS K MCTOPUYECKOMY U
HAay4yHOMY HacCJIEAUI0 OTEUYEeCTBEHHONH XHMHH; TOTOBHOCTH OIEHHBAaTh CBOE
MOBEJCHUE U MOCTYIKH CBOMX TOBApHUIICH ¢ MO3ULUN HPABCTBEHHBIX U IPAaBOBBIX
HOPM M OCO3HAaHHE IOCIEACTBHN 3THX IHOCTYNKOB; HOHUMAaHHS CHEIU(DUKH XUMHUHI
KaKk HayKH, OCO3HaHWs & poiu B (OPMHUPOBAHHH DPALMOHAIHHOTO HAYyYHOTO
MBIIIUIEHUS], CO3IaHUH IIEJIOCTHOTO TIPEICTaBICHUST 00 OKpy»XKarolleM MHpe Kak O
€IMHCTBE MPUPOJBl U YENOBEKa, B IO3HAHUH INPUPOAHBIX 3aKOHOMEPHOCTEH H
pEIIeHUN POOIEM COXPAHEHUS! IPUPOIHOTO PAaBHOBECHS

[o3naBaTenbuble YY/I: ncnons30BaTh NMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIUICHUS! — BBIACNATh XapaKTEepHbIE IPU3HAKM TOHATHH M YCTaHABIMBATh HX
B3aHMOCBSI3b, HCIIOIB30BaTh COOTBETCTBYIOIIUE IMOHSTUS AN OOBSCHEHHS OTAENBHBIX
(aKkTOB M SBICHWIA; BEIONPATh OCHOBAHUS M KPUTEPHH JUIS KIACCU(DUKAIUK BEIIECTB H
XUMHUYECKUX PEaKLUil; yCTaHaBIUBAaTh IPUYUHHO-CIECICTBEHHBIC CBA3M  MEXIY
U3y4aeMbIMU SIBICHUSAMY;

KovmmyHnukaTuBuble YY]l 3amaBaTh BOIPOCH 10 CYIIECTBY OOCYXIaeMOH TEMBI B
XO0Jle JAWanora W/WIM AWCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHPOBATH CBOU
MPEUIOKEHNSI OTHOCHTEIBHO BBIMOJIHEHHS MIPEI0KEHHON 3a1a9u

PeryasituBuble YVY]| caMOCTOSTENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO
MO3HABATEIbHYIO NEeSITEILHOCTD, ONpeaesis €€ IeNu U 3a1a1H, KOHTPOJIUPOBATh U 110
Mepe HEeoOXOIUMOCTH KOPPEKTHPOBATh IpeaaraeMblii alropuUTM IeHCTBUH IIpU
BBIIIOJIHEHWH Y4eOHBIX M HCCIEHOBAaTENLCKUX 3anad, BEIOMpaTh Haumboiee
3¢ (deKTUBHEI cnoco0 HX pemieHHs C y4ETOM NOJNy4YeHHs] HOBBIX 3HAaHHH O
BEILIECTBAX M XMMHUYECKHX peakLUsX;

Copep:xanue y4eOHOr0 nmpeaMera 4

Meramnsr  Ilonoxxenue wMeramnoB B Ilepuonnueckoit  cucreme 1
xumudeckux siemeHToB JI U MenaeneeBa OCOOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX o00oJouek aToMoB MetamuioB OOmue duznyeckue
cBoiictBa MeTaioB CIUIaBel METAJIIOB DJIEKTPOXMMHUYECKHH psif
HaIpsDKeHUH MeTaJlsIoB

XuMHuecKre CBONCTBAa BaKHEHIIMX MeTauloB (HATpuif, Kayui,
KaJblIU{, MarHWid, aTIOMWHUH, LIHHK, XpOM, JKelle30, MeIb) M HX
COCIMHEHUH

OO6mue cnocoOsl modydeHHss MetauioB Merammyprus Kopposus
MeTauioB. CIIOCOOBI 3aIUTHl OT KOPpOo3uH. [IpuMeHeHrne MeTamioB B
OBITY U TEXHHKE

JdemoHcTpauuu

00pa3Lbl HEMETAIIJIOB; B3aMMOJCHCTBHE MEAH C a30THOM KHUCIIOTOM
pPa3IMYHON KOHLIEHTPAIMH; KOJUIEKIHs «MeTaJulbl ¥ CIIaBbI»

IIpakTHYecKHe 3aHATHS 1

IIpakTnaeckoe 3ausTHEe 8. PemreHne skcneprMEHTANBHBIX 3a7ad IIo
TeMe «Mertamie». Beramcienus:  pacué€rel  Macchl  (00BEMa,
KOJINYECTBA BEILECTBA) MPOAYKTA pEaklMU, €CIM OJHO M3 BELIECTB

PackpbiBaTh CMBICT M3y4aeMbIX TMOHSITUH
(BBIZENATh WX XapaKTepHbIE TpU3HAKH) U
IPUMEHATh 3TH IOHATHUS IpPU ONUCAHUU
COCTaBa U CTPOCHHMS BELIECTB, JUIsI OObSICHEHUS
OTJIIENBHBIX (haKTOB U SIBJICHUIN

OOBSCHATH obmue 3aKOHOMEPHOCTH B
HN3MEHEHHUH CBOHCTB 3JIEMEHTOB — METAJIJIOB H
HUX COEIMHEHUHN C yYETOM CTPOEHHUSI UX aTOMOB
u nonoxenuss B Ilepuomuueckoil cucreme
xumudeckux anemeHToB [ 1 Menneneea
XapakTepu3oBarh (onuchIBaTH) obmiue
XUMUYECKue CBOICTBa METaJlJIoB, ux
BOXKHEHIINX COCIMHEHUH, TOATBEpXKIas 3TO
ONnMCaHue IIpuMepaMu YpaBHEHUN
COOTBETCTBYIOIINX  XHUMHUYECKHUX  peaKIuii;
MpPUMEHEHHE  METAJUIOB B Pa3IHYHBIX
o0macTsaX, a TaKXKe HCIIONb30BAaHUE WX IS
CO3MaHUSI  COBPEMEHHBIX  MaTepHaIOB U

https://resh.edu.ru/subject/|
esson/3479/
https://resh.edu.ru/subject/I
esson/5814/
https://resh.edu.ru/subject/I
esson/3534/
https://resh.edu.ru/subject/|
esson/3493/
https://resh.edu.ru/subject/|
esson/4961/
https://resh.edu.ru/subject/I
esson/3514/
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JJaHO B BHJE pacTBopa C OMNpENeNEHHOW MaccoBOM  JoJiei
pacTBOPEHHOTO BEIIECTBA

JlabopaTopHble padoThl 2

JlaGopaTopHast pabora 2. KadecTBeHHbIE pEakIMM HAa AaHHOHBI H
KaTUOH aMMOHMS; B3aUMOJIEWCTBUE THUJPOKCHIA AJTIOMHHUS C
pacTBOpaMu KUCIIOT U IIeJI0Yel; KaUeCTBEHHbIE PEaKI[MU Ha KaTHUOHBI
METaJJIOB

TEXHOJIOTHH

PackpsiBathb CYILIHOCTh OKHUCITUTENBHO-
BOCCTAHOBHUTEIBHBIX PEAKUUN IOCPEACTBOM
COCTaBICHMs OHIIEKTPOHHOrO OamaHca 3THX
peaxuuit

IIpoBonuThs  peakuuu,  HOOATBEPKIAAIOLIUE
XapaKTepHble CBONCTBAa H3y4aeMbIX BELICCTB;
pacmo3HaBaTh  ONBITHBIM  ITyTEM  HOHBI
METAaJlJIOB, IPUCYTCTBYIOLIUE

B BOJHBIX pPacTBOpax

Habmrogate 1 onmuchIBaTh AEMOHCTPAIIMOHHBIE
OTIBITHI; IPOBOJUTH M OMHCHIBATh XUMHUECKUN
9KCIIEpUMEHT (1abopaTopHbIE U NMPAKTHYECKUE
paboThl) IIpencraBnsars pe3yabpTaThl
XUMHUYECKOT0 JKCIIEpHMEHTa B (hopMe 3alucH
YpaBHEHUH COOTBETCTBYIOILIMX peakuui u
JlenaTh BBIBOJIBI HA UX OCHOBE

CrnenoBaTh MIpaBHIIAM MOJIb30BaHUS
XAMHYECKOH TMOCynoii W  71abopaTopHBIM
00opyIoBaHHUEM

IIpoBoANTE BBIUUCIEHUS 1O YpPaBHEHUSIM
XUMHUYECKUX PEeaKIHi

CaMOoCTOsTENBHO IJIAHUPOBATh u
OCYIIECTBIATh CBOIO I103HABATEJIbHYIO
JIeATEIbHOCTh; NPUHUMATh AKTHUBHOE ydacTHE
B IPYIIIIOBOH Y4eOHOH AESITEIIEHOCTH

Pa3znen 8. Xumus u Ku3Hb 1

Tema 8.1 Xumusiu
JKHU3HD

JIM4HOCTHBIE Ppe3yJbTATbl: AaKTUBHOTO HENPUATHA NCHCTBUW, TPHHOCAIINX Bpe.
OKpY’)Karollleli  MPUPOJHON  cpele, YMEHHS  NPOTHO3UPOBATH  HEOJNArONMPHUATHBIC
9KOJIOTHYECKHE TIOCJIEACTBUSL MPEANPUHUMAEMBIX JICUCTBUH M MpeaoTBpallaTh WX,
HaJIMYUs Pa3BUTOrO HSKOJIOTHYECKOTO MBIIUICHUS,  JKOJIOTHYECKOW KYJIBTYPBI, OIbITa
JIeSITEILHOCTH DKOJIOTHYECKOW HANpaBJIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMH B
MMO3HABATENbHON, KOMMYHHUKATHBHOW H COI[HAIBHONW NPAaKTHUKE, CIIOCOOHOCTH W yMEHUS
aKTHBHO TNPOTHBOCTOSTH MACOJOTUU XeMOo(oOuu;

Ilo3naBaTeabnnie YYJI: Biagerb OCHOBaMH METOJOB HAy4YHOTO TIO3HAHUS BEUIECTB U
XUMHYECKUX peaknui; (GopMynmpoBaTh WEeNH W 3aJadll  HCCIENOBAaHHSA, HCIONIb30BaTh
MOCTABJICHHBIC W CAMOCTOSITENLHO C(HOPMYJIUPOBAHHBIE BOIMPOCH B KavyeCTBE HHCTPYMECHTA
IMO3HAHUA U OCHOBBI IJIA q)Ole/IpOBaHI/Iﬂ THUITIOTE3kI 110 npOBepKe l'lpaBI/IJ'[])HOCTl/I BBICKA3bIBACMBIX
Cy)l(}leHl/If/’I; BJIAACTHh HABBIKAMU CaAMOCTOSATCIBbHOTI'O l'[J'laHI/IpOBaHI/Iﬂ u l'lpOBelIeHl/Iﬂ yqeﬂnqecxnx
JKCIIEPUMEHTOB, COBEPILICHCTBOBATh yMEHHUs HAONIOAATh 332 XOJOM MpOIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pPe3ysbTaT, (OPMYyIHpPOBAaTh OOOOIIEHUS W BBHIBOJBl OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEIOBAHUS, COCTABISATh OOOCHOBAaHHBIA OTYET O MPOJEIAaHHON
pabote; TMpHOOpETaTh OMBIT YYEHHUYECKON HCCIIEAOBATENECKOW W TPOEKTHOHM NEesTEeNbHOCTH,
MPOSIBISITh  CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEUICHUS
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NPaKTHYECKUX 33714, IPUMEHEHHIO PA3JIMYHbIX METO/I0B MIO3HAHUS;
KommynukaTuBable YY/I 3amaBaTh BONPOCH IO CYIIECTBY OOCYXAaeMOW TEMBI B XOJ€
JIUagora W/WINM IHMCKYCCHH, BBICKa3blBaTh HJIEH, (OPMYJIUPOBATH CBOM MPEJIOKCHUSL
OTHOCHUTEJIBHO BBIIOJHEHUS NIPEUIOKCHHON 3a1auu

PeryastuBusie YY][  caMOCTOSATENPHO — IUIAHMPOBATH W OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO JESITEILHOCTD, ONpenelsisl e€ IeNid U 3a1a4y, KOHTPOJINPOBATh U 110 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaiaracMblii alropuTM AEWCTBUH IIPH BEIIIOJTHEHUH
y4eOHBIX WM HCCIIeJJOBATENbCKUX 3ajad, BBIOMpaTh Haumbosiee H(PQPeKTUBHBIH crocod unx
peneHus ¢ yu&ToM IOJy4YCHHUS] HOBBIX 3HAHMH O BEIIECTBAX M XUMHYECKHX PEaKIHsIX;

Copnep:xxaHue y4eOHOro nmpeamera 1

Ponp xumum B o00ecmedeHHH SKOJOTHYECKOH, JHEPreTH4ecKod U
MUIIEeBOH OE€30I1aCHOCTH, PAa3BUTHUM MeOUIMHBE! [loHATHE O Hay4YHBIX
METO/laX MO3HaHMS BEIECTB M XMMUUECKUX peakIui

IIpencraBnennss 00 00mMMX HAYYHBIX IPHHIMIAX ITPOMBIIUICHHOTO
NOIy4YeHUs: BaKHEMImMX BemecTB UYelnoBek B MHUpE BELIECTB U
MaTepHaIoB: BaKHEHIINE CTPOUTEIbHBIE MaTePUAalbl, KOHCTPYKIIMOHHBIE
MaTepHaibl, KPaCKH, CTEKIO, KepaMHKa, MaTePUalbl Ul IEKTPOHUKH,
HaHOMAaTepHaNbl, OPTaHUIECKHE 1 MUHEPATbHBIE YI00peHHs

XuMus ¥ 30pOBbE UEIOBEKa: NPABUIIA MCIIOIb30BAHUS JIEKAPCTBEHHBIX
HpenapaToB; IpaBHiIa 6€301aCHOrO MCIOIb30BaHNU IIPENapaToB OBITOBOH
XUMUU B IIOBCEAHEBHOH XKHU3HU

PackpbiBaTh  poidb  XHMHUH B DEIICHUH
JHEPTeTHYECKHX, CBHIPBEBEIX M JKOJOTHUECKHX
npoOJieM YeloBEeYecTBa, ONUCHIBATH OCHOBHEIC
HAINPaBJICHUS] Pa3BUTUS XHUMHUUYECKOW HayKH H
TEXHOJIOTHH

[IpuMeHaTh mpaBmiia 0€30MacHOT0 OOpAIEHHS C
BEIECTBAMH, HCIOJb3YEeMbIMH B IOBCEIHEBHOM
JKH3HU, IPaBUIIA TIOBEACHHUS B LIEJISX COCPEKEHHS
3I0pOBbSl U OKpYyXarollleld HPUPOJHOU Cpellbl;
MOHMMaTh Bpe] (ONMAacHOCTh) BO3ICHCTBHSA Ha
JKUBBIE OPTaHU3MBl ONPEICIEHHBIX BEIIECTB,
cmblc nokasarens ITJIK, nosicHATs Ha mpuMepax
CrocoOBl YMEHBUIEHHWS W IPENOTBPAIICHHS HX
BPEIHOTO BO3ACHCTBUS

AHanmm3upoBaTh U KPUTHYIECKH  OICHUBAThH
nHGOpPMAIMIoO, CBA3AaHHYI0O C XHMHYECKHMH
mporeccaMd M WX  BIMSHHEM Ha COCTOSIHHE
OKpY KaroIlen cpesl

Hcnonb30BaTh NONMyYEeHHbBIE 3HAHHS

W TpeicTaBieHHs O cdepax AesATENbHOCTH,
CBSI3aHHBIX C HAayKOil W  COBPEMEHHBIMH
TEXHOJIOTHSIMH, KaK OCHOBY [UIsl OPHUCHTALlMH B
BEIOOpe cBoelt Oynmymield mpodeccrHoHanbHON
JeATeTbHOCTH

[MpuanMate ydacTie B 0OCYKAE€HHH MpoOiIeM
XUMHYECKOH U DKOJIOTHYECKON HAIpPaBICHHOCTH,
BBICKa3bIBaTh ~ COOCTBEHHYIO  IIO3HLHUIO IO
npobieMe ¥ TpeiaraTh BO3MOXHBIE MyTH €&
peleHus

https://resh.edu.ru/subject/I
esson/3504/
https://resh.edu.ru/subject/|
esson/5452/
https://resh.edu.ru/subject/I
sson/4960/

NHauBHAyaIbHBIE POEKTHI
HccnenoBanne 1eKapCTBEHHBIX MPENAPAaTOB M0 XUMHUYECKOMY
COCTaBy

JAuddepenunpoBannsblii 3a4et 2



https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
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3. YCJIOBUS PEAJIN3AIIMU PABOYEH ITIPOTPAMMBI
YYEBHOI'O IPEIMETA

3.1. TpeGoBaHNsi K MUHUMAJLHOMY MATEPUAJBHO-TEXHUYECKOMY 00ecreYeHHI0
Peanuzanusi mporpamMmbl JUCHUIUIMHBI TpeOyeT Haiauuusg Y4eOHOro kabuHeTa XHMHHU.
[Tomemienne kabMHETa JOJDKHO YAOBIETBOPATH TpeOoBaHUSAM CaHUTAPHO-INUIEMHOIOTUYECKUX
npaBui U HopMatuBoB (CanlluH 2.4.2 No 178-02 C nu3sMeHEHUSIMU U TOTIOTHEHUSIMH OT: 23 HIOJIA,
26 nexabps 2008 r., 29 nexadps 2010 r.)
Peanuzanus nporpaMmmbl AUCHUILIUHBI TPEOYeT HANUYUS Y4eOHOro KaOuHeTa «Xumuu».
1. ObopynoBanue yueOHOro kabmuera:
JHocka kitaccHasi, menoBasi-1
Cronsl 1151 yyanuxcst — 15
Cron ansa yuutens — 1
Crynbs — 31
OkpaH -1
2.HarypajbHble 00pa3ubl
Konnekuust 06pa3ioB: yrieBogopoIHOE ChIpbE, TOPd, MIaCTMACChI, BOJIOKHA.
PeakTuBbl XMMHUYECKHE TIO pa3/iesiaM: OpraHuYecKasi XUMHsI, HEOPTraHUYeCKask XUMUS
3. O0bemMHbBIE cpecTBa
Mopnens anmasa, 000py10BaHNUE XUMUYECKOE
4. AHCTPYKTUBHO-TeXHUYECKAS IOKYMEHTALMSA
KommuiexkT nunakrtudyeckux kaprouek no temam: «OBPy», «'maponus», «PYUO», «YrieBogopo sl
MIpeAeIIbHBIE»
KoMIieKTsl TeCTOBBIX 3aJaHuii, B T.4. ¢ moMomisio 11K
KomruiekTsl 3ajaHuil 17151 KOHTPOJIBHBIX PadoT
KomruiekTsl 3a1annii — MHCTPYKIUHM JJIs1 POBEACHUS 1a00paTOPHO-TIPAKTUIECKUX PadoT.
5.Texnnueckue cpecTBa 00yueHHsI:
MYJIbTUMEANATIPOCKTOP, KOMITBIOTED

3.2. UudopmanuonHoe odecriedeHne 00yuyeHust

OcHOBHbIE HCTOYHHUKH:
1. T'abpuensn O.C., OctpoymoB N.I'. Xumus: yueOnuxk ais 10-11 xmacca. — M., 2020.
2. T'abpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuii U crnenuanbHOCTEH eCTeCTBEHHO-
Hay4qyHoOro npoduist: ydeOHMK JuId CTYAEHTOB MNPOQECCHOHATBHBIX  00pa30BaTENIbHBIX
opraHu3ali, oceanBaromux npodeccun u cnenuansuoctu CIIO. — M., 2017
3. l'abpuenstu - O.C. u  gp. Xumwms. IIpaktukym: yueO. mocobue [uis  CTYJEHTOB
npodeCCHOHATBHBIX ~ O0pa30oBaTelbHBIX  OpraHU3alMid, OCBaWBAOIMX  mpodeccuu |
crnenuansHocTH CIIO. —M., 2017

I[OHOJIHI/ITQJI])HLIG HCTOYHUKH:

1. T'abpuensu O.C.u np. Xumus: nocobue 1ig noarotroBku k EI'D: y4ue6. mocobue i CTyIeHTOB
npodeccuoHaNbHBIX ~ 00pa3oBaTeIbHBIX  OpraHu3alui, oOcBauBalolUMX  mHpodeccun U
cnenuansHocTH CI1O. — M., 2017

2. Taopuensa O.C., JIsicoBa I'.I'. Xumus. TecTbl, 3aaun W yHOpaKHEHHUS: ydeO. Mmocodue s
CTYACHTOB TNpO(hecCHOHAIBHBIX 00pa30BaTeIbHBIX OpPraHU3allMi, OCBAMBAIOIINX Hpodeccuu H
crnenuansHocTy CIIO. — M., 2017

3. Epoxun I0.M., Kosanepa M.b. Xumus mis npodeccuii ¥ crenManbHOCTEH TEXHUIECKOTO H
€CTECTBEHHO-HAYYHOTO  TMpoduieii:  yuyeOHMK  Juisi  CTYACHTOB  MpodeCcCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaromuX npodeccuu u cnenuanbHoctu CI10.— M., 2017
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4. Cnanxos C. A., Octpoymos WU.T., Ta6puensu O.C., Jlykpsnoa H.H. Xumus n1a npodeccuii n
CHEIHUABHOCTEH TEXHUYECKOro Mpoduiisa. DIEKTPOHHOE NPHUIIOKEHUE (IIEKTPOHHOE YyueOHOe
W3JIaHKE) JUISI CTY. YUPEKISHUM cpel. nmpod. oOpa3zoBanus. — M., 2017.

HNuTepHeT-pecypcebl:

1. www. pvg. mk. ru (omummnuana «Ilokopu BopoObeBbI ropbi»).

2. www. hemi. wallst. ru (O6pa3oBarenbHbIi CAAT IS MIKOJIBHUKOB « XHUMHUS).
3. www.alhimikov.net (OOpa3oBaTenbHBINA CAUT AJIS IIKOJIBHUKOB).

4. www. chem. msu. su (DnekTpoHHas OMOIMOTEKA 10 XUMUH ).

5. www.enauki.ru (MHTepHET-U3IaHKe AJ1s yuuTenen « EcTecTBeHHbIE HAYKNY).
6. www. 1september. ru (MmeTonudeckas razera «IlepBoe CEHTAOPA»).

7. www. hvsh. ru (kypHan «XuMus B IITKOJIE»).

8. www.hij.ru (kypHan « X¥UMUS U )KU3HBY ).

9. www.chemistry-chemists.com (3JI€KTPOHHBIH KypHAIT « XUMHKH U XHMHSD)
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4. KOHTPOJIb 1 OHEHKA IIJIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA

YYEBHOI'O IPEIMETA

KoHTposib M oOHEHKA IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS YYEOHOro IpenMera
OCYILLIECTBIISIETCA MPENOJaBaTeleM B IIPOLIECCE IPOBENCHHS MPAKTUYECKHUX
71a00paTOpHBIX paboOT, TECTUPOBAHUS, a TAKXKE BBITIOJIHEHUS OOYYAaIOIUMHCS WHIWBHUIYaTbHBIX

3alaHUM, IPOEKTOB, UCCIICIOBAHUM.

3aHSITHU U

IIpeameTHbIE pe3yJbTaThl 00yUeHUsI
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

®opMbI M MeTO/IbI KOHTPOJISA U
OIIEHKH NpPeIMETHBIX Pe3yJIbTATOB

00y4eHust

Ocsoennvie YMeERUA:

8bls6/AAMb XAPAKTEPHBIE  IIPU3HAKU ITOHSATHH,
yCTaHaBJIHUBaTh UX B3aMOCBSI3b,

UCNOIb306aMb COOTBETCTBYIOIIUE IOHATHUSA IIPU
OIMCAaHUN COCTaBa, CTPOCHMUSA U IPEBpAILLCHUN
OpPraHMYECKUX M HEOPTaHWYECKHUX COCOUHEHUM;
XUMHMYECKYH0  CHMBOJIMKY U1 COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYpHBIX (pa3BEpHYTOM,
COKpalIéHHON) (GopMysa OpraHMYECKUX BEIECTBHU
YPaBHEHUM XUMHUYECKUX PEAKLHM;

uzeomaeaueams MOJIEIN MOJEKYJ OPraHUYECKUX
BELIECTB JUISl WUIIOCTPAMM HX XHUMHYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOCHMUS;

ycmanaenuéams — IMPUHANIECKHOCTh H3YYCHHBIX
OpraHMYeCKUX BEIIECTB II0 HX COCTaBy U
CTPOCHHUIO K ONpEeNe€HHOMY KJaccy/rpymie
COEMHEHUH  (YIVIEBOAOPOABI, KHUCIOpPOI- H
a30TCcoAepIKaIIue COCZIMHEHUS,
BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS);

daéamb WM Ha3BaHUs [0 CHUCTEMATHYECKOU
HomeHkiatype (IUPAC), a Takxe NDpUBOIUTH
TPUBUAJILHBIE Ha3BaHUs OTAEJIBHBIX
OpraHUYEeCKUX BeELIeCTB (ATUJIEH, IPOIUIIEH,
alleTWJIeH, STWISHIJIMKOIb, TJUIEpPUH, (EHOI,
dbopmanbaerua, —aneranbAerui, MypaBbHHas
KHUCJIOTA,  yKCYCHast  KHUCJIOTA,  OJICMHOBAas
KHACJIOTa, CTE€apUHOBas KHUCJIOTa, TJIFOKO3a,
¢bpykTO3a, Kpaxmanu, LEJUII0I03a, TIJUIUH) |
TPUBUAIbHBIE Ha3BaHUA OTAEIIbHBIX
HEOpPTaHMYECKUX  BemlecTB  (yrapHelii  ras,
YIJIEKUCIIBIA Tra3, aMMHuaK, TaméHas W3BECTb,
Heraum€Has W3BECTb, IIMTbEBas COMA, NMUPUT U
Ap;

ycmanaenueams IIPUHANJICKHOCTD
HEOPraHWYEeCKUX BEIIECTB II0 HX COCTaBY K
OmpeneNéHHOMY  KJIacCy/TpymIie  CO€AWHEHUU
(mpocThle BellecTBa — METaIbl U HEMeETaJlIbl,
OKCUJIbI, OCHOBaHUs, KHCIOTBI, amdoTepHbIe
TUAPOKCHUIBL, COJIN);

Texkyumuii KOHTPOJIb:

Onenka npu pelIeHUU
KEHCOB
OneHka npu pelICHUU
3aj1a4

Onenka npu

MpaKTUYECKOU padboThI 1

OneHka npu peleHuu

3aga4

Onenka npu
MPaKTUYeCKON paboThI 2

OneHka mpu pereHuH
3a1a4

XUMHNYCCKUX

XUMHNYCCKUX

BBIIIOJTHEHUHN

XUMHNYCCKHUX

BBIIIOJTHEHUHN

XHUMHUYCCKUX
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onpedensimv ~ BUIBI XAMHUYECKOW CBSI3U B
OPTraHWYECKUX COCAUHEHHAX (OAWHApPHBIC U
KpaTHBbIE);

npumeHsms  TIOJIOKEHHS  TEOPUH  CTPOCHUS
opranunueckux BemiectB A. M. BbytiepoBa s
OOBsACHEHHS 3aBHCHUMOCTH CBOMCTB BEIIECTB OT
UX COCTaBa M CTPOCHUS, 3aKOH COXpPaHCHUS
MacChl BEIIECTB;

PAackpvléams CMBICH IEPUOIUIECKOT0 3akoHa /1.
N. MenneneeBa 1 J€eMOHCTPUPOBATH €TI0
CHUCTEMAaTHU3UPYIOINLYI0, OOBSICHUTEIBbHYIO U
MMPOTHOCTUYECKYIO (DYHKITHH;
xapaxkmepuzoeams IEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHX DJIEMEHTOB 1—4 nepuoaoB
[NMepuoanyeckoit cucTeMbl XUMHUYECKUX
anemeHTOB J[. 1. Menneneesa, ucnosib3ys
MOHSTHUSI «S-, P-, -2JICKTPOHHBIC OPOUTAITNY,
«IHEPTEeTUUYECKHUE YPOBHUY;

00bsICHAMb 3aKOHOMEPHOCTH U3MEHCHUS
CBOMCTB XHMHYECKHX DJIICMECHTOB 1 UX
COCIWHEHUI O TIEpHUOoJaM U IpyIinam
[Nepuoanyeckoit cucTeMbl XUMHUYECKUX
anemenToB . 1. Menaeneena;
Xapakmepuzoeamuw COCTaB, CTpOEHUE,
(pru3myeckne U XUMHUYECKHUE CBOMCTBA TUITMYHBIX
pecTaBUTENCH Ppa3zIUYHBIX KJIACCOB
OpPraHWYEeCKUX BeImecTB (METaH, ATaH, STHJICH,
IIPOTIHJICH, areTuiIceH, OoyranueHn-1,3,
MeTuin0yTanuen-1,3, OeH30J, MeTaHOJ, ATaHOII,
ASTHUJICHTJIUKOJIb, TJIMIEPUH, dbenom,
areTanbacrum, MypaBbUHas " YKCyCHasl
KHUCJIOTBI, TJIFOKO3a, Kpaxmall, IIeJIJI0JI03a,
aMHUHOYKCYCHasl KUCJIOTA);

UNTIOCMPUPOB8amMsb TEHETUYECKYIO CBSI3b MEXKIY
HUMU YpaBHEHUsIMU COOTBETCTBYIOIIUX
XUMUYECKUX  PEaKIUd C  HCIIOJb30BaHUEM
CTPYKTYPHBIX (OPMYIT;

Knaccuguyuposams ~ XUMHUYECKHUE PEAKIIUHU TI0
pa3NUYHBIM OpU3HAKaM (YUCITy U  COCTaBy
pearupyomumx BENIeCTB, TEIUIOBOMY 3(hQeKTy
peakuuyd, HW3MEHEHUIO CTENeHEW OKHCICHUS
DJIEMEHTOB, OOpPAaTUMOCTH PEaKIUH, YYaCTHIO
Karajau3aropa);

xapakmepuzoseams (onucoléams) o0IIHE
XUMHUYECKHE CBOMCTBA HEOPTaHUUYECKUX BEIIECTB
pa3IUYHBIX KJIACCOB;

noomeepxcoams CyIlleCTBOBaHNE T€HETUUECKON
CBSI3U MEX]1y HEOPTaHUYECKHUMHU BEIECTBAMHU C
MOMOII[BI0 YPAaBHEHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUIL;

xapakmepu3zoeams UCTOUYHUKHU YTIIEBOJIOPOJIHOTO
ChIpbsi (HedTh, IPUPOJHBIN ra3, yroiib), CocoObl

Onenka npu
MpaKTUIECKON paboThI 3

OneHka mnOpu peLUICHUH
3aj1a4

Onenka npu peleHUuU
3amaq

OneHka nOpu peLUICHUH
3aja4

YcTHbI onpoc

OneHka npu pelICHUU
3amaq

OneHka npu peleHuu
YpaBHEHUHU

OnenuBanue npu
MPaKTUYeCKON paboThI 6

OneHnBanue npu
PaKTUYEeCKOH paboThI 6

OnenuBanue npu

MPaKTUYECKON paboTHI 6

OnenuBanue npu
IpaKTH4eCKOr paboThl 4

BBITIOJTHCHHUHN

XHUMHUYCCKUX

XUMHNYCCKUX

XHUMHUYCCKUX

XUMHNYCCKUX

XUMHNYECKHUX

BBIIIOJIHEHUHN

BBIITOJIHEHUHN

BBITTOJTHCHHUHA

BBITTOJTHCHHUHA
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UX TepepabOTKH U MNPaKTUYECKOE IPUMEHEHHE
MPOJIyKTOB MepepadOTKH;

npo6oOUmMsb BEIMUCICHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJTUYECTBa
HMCXOJHOT'O BEIIECTBA WIIN MPOAYKTa PEAKIUH T10
U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO
W3 UCXOJHBIX BEIISCTB HIJIN MPOJIYKTOB PEaKIINH;
«MaccoBas J0JIsl BEIIECTBA B PacTBOPE»,
0O0BEMHBIX OTHOLIECHUH ra30B IIPU XUMHUYECKUX
peaKiusIx, MacChl BelllecTBa UK 00BbEMA ra3oB I10
W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WJIH
00bEMY OTHOTO U3 YYACTBYIOIIUX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3 PeKTa peakuy Ha
OCHOBE 3aKOHOB COXPAaHEHHsI MacChl BEIIECTB,
MIPEBPAICHUS  COXPAHCHUS dYHEPTHUH);
onpedensimb BaJICHTHOCTb U CTEICHb OKUCIICHUS
XUMHYECKHUX IJIEMEHTOB B COCTMHEHUSIX
pa3IMYHOTO COCTABa; BUJ XUMHUUYECKOH CBA3H
(koBaJsieHTHAasi, HOHHAsI, MeTaJJINYecKasl,
BOJIOPO/JIHAS) B COCAUHEHUSIX; THUII
KPUCTAJUTUNYECKON PerIETKH KOHKPETHOTO
BEIIIECTBA (aTOMHAsI, MOJICKYJISIpHASI, HOHHAS,
MeTaJUIn4ecKas); XxapaKTep Cpeabl B BOJIHBIX
pacTBOpax HEOPTAHHUYECKUX COCITMHECHUI;
Nnpo8ooUmMs PEAKIINH, MOATBEPKIAIOIINE
KauyeCTBEHHBIN COCTaB Pa3IUIHBIX
HEOpPraHUYECKUX BEIIECTB;

pacno3nasams OTBITHBIM ITyTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
HEOPTAaHUYECKUX BEIIECTB;

81ademsb CHUCTEMOW 3HaHUM 00 OCHOBHBIX
METOJlaX HAayYHOT'O TMO3HAHUs, WCIIOJb3YEMBIX B
XUMHHU TIPU U3YUYEHUU BEIIECTB M XUMHYECKHUX

SIBJICHUM (HabmroeHue, U3MEpPEHHUE,
AKCTIEPUMEHT, MOJICJTUPOBAHUE),

cobnrooamo npasuia MOJIb30BaHUS
XUMHYECKOW  mocymod u  J1abOpaTOpPHBIM

o0opynoBaHUEM, a TaKXKE IpaBujia OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSIMU
II0 BBIITIOJIHCHUIO J'Ia60paTOpHBIX XHUMHNYCCKUX
OIIBITOB;

cocmaenames YPaBHEHUS PEaKkIUi pa3IMIHBIX
THUIIOB; MOJHBIE U COKpaIlIEHHbIC YPABHEHUS
peakluii FOHHOTO OOMEHa, YUUThIBasl YCIOBUS,
IPU KOTOPBIX 3TH PEAKIIMU UIYT JI0 KOHIIA;
PpacKkpvléams CYyITHOCTh OKUCIUTEIBHO-
BOCCTAHOBHUTENBHBIX PEAKIIUN ITOCPEACTBOM
COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATHX
peaxkLui;

00bsCHAMb 3aBUCUMOCTb CKOPOCTH XMMHUYECKOMN
peakiuM OT Pa3IMYHBIX (PAKTOPOB; XapaKTep
CMCIICHUA XUMHUYICCKOI'O paBHOBCCHS B

OuenuBanue npu BBITIOJIHCHUH
BBIYHMCIICHHH B TIPAKTUYCCKOM padoTe 6

OnenuBanue BBIYMCIICHUN pu
BBIIIOJTHEHUH [TPAKTU4YECKON padoThI 7

OnenuBaHue npu
nabopaTopHbIX padot 1 u 2

BBIINIOJIHCHHUH

OuenuBanme npu BBITTOJIHEHUH
nabopaTopHOil paboThI 2

OueHuBaHue npu BBINOJIHEHUH
MPAKTUYECKUX paboT

OuennBanme npu BBITTOJIHEHUH

MPAaKTUYECKHUX U Ja00paTOPHBIX paboT

OueHnBaHMe npu BBITTOJTHEHHH
PaKTUYEeCKON paboTHI 6
OueHnBaHMe npu BBITTOJTHEHUH
PaKTUYECKOH paboTHI 6
OueHnBaHMe npu BBITTOJTHEHHH

NPaKTUYeCKOH paboThl 6
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3aBUCHUMOCTH OT BHEIITHETO BO3JICHCTBUS
(mpuanun Jle llarense);

Xapakmepuzoeams XUMHUUYECKHUE MPOLIECCHI,
Jie)Kalllie B OCHOBE MTPOMBILIJIEHHOTO MTOTy4YeHUS
CEpHOM KHCIIOThI, aMMHUAKa, a TAKKE
copMHUPOBAHHOCTH MIPEACTABICHUN 00 O0IIMX
HaYYHBIX TIPUHITUIIAX U YKOJIOTHYECKHUX MpodIeMax
XHMHYECKOTO MPOU3BOJICTBA;

NAAHUPOBAMb W 6bINOJHAMbL  XUMHUYECKHUI
SKCIEPUMEHT (mpeBparteHus OpPraHUYeCKuX
BEIIECCTB IPU HArpeBaHUU, IMOJYUYECHHE ATUJICHA U
M3y4YeHHUE €ro CBOMCTB, KA4YE€CTBEHHBIC pPEaKIIUHU
OpPTraHUYECKUX BEIIECTB, JICHATypalys OCIKOB MpHU
HarpeBaHuH, LIBETHbIE peakuuu
O0enKOoB;(pa3JIoKEeHUE IEPOKCHIa BOIOpOJa B
MPUCYTCTBUM KaTallu3aTopa, OIpeeSICHUE Cpebl
pacTBOPOB BENUIESCTB C MOMOIIBIO YHUBEPCAIHHOTO
WHINKATOpa, BIIMSHHE Pa3]INYHBIX (aKTOpoB Ha
CKOPOCTh XMMUUYECKON pEeaKIny, peakliu HOHHOTO
oOMeHa, KadyeCTBEHHBIC pEaKkUWH Ha cyibdar-,
kapOOHAT- U XJIOPUJI-aHHUOHBI, HA KATHOH aMMOHHUSI;
pelIeHre SKCIEePUMEHTAIBbHBIX 3a7ad M0 TeMam
«Metame» u «Hemerannbe») B COOTBETCTBUU C
MpaBUIaMHU TEXHUKU 0e30macHOCTH npu
oOpalieHUH C BellecTBAaMHM U J1aOOPATOPHBIM
000pyA0BaHUEM,

npeocmasisams pe3ybTaThl XUMHYECKOTO
AKCIIEPUMEHTA B (QopMe 3amucu ypaBHEHUM
COOTBETCTBYIOIIMX peakuuid u popmyauposams
BBIBOJIbI Ha OCHOBE JTHX PE3YJIbTaTOB;
KpUmu4ecku  aHaiu3upos8ams  XUMHYECKYIO
nH(bOpMaIIHIo, MmojaydyaeMyro U3  pa3HbIX
ncrounnkoB (CMU, UuTepHeT U ap );
cobnrooams npasuna IKOJIOTHYECKHU
11eJIeCOO00pPa3HOTrO MOBEICHUsI B OBITY U TPYJIOBOM
JIESITEIbHOCTU B IEJISIX COXPAaHEHUsSI CBOETO
3I0POBbSI U OKpPY’Karolleld HOPUPOIHON CpEeJibl;
0CO3HAB8aMb OMACHOCTH BO3JICHCTBUS Ha >KUBBIC
OpraHU3MBbI omnpeeaéHHbIX OpraHUYeCcKuX
BEIIECTB, IOHMUMas cMmbIca mnokasarenss [I/JIK,
nosicHAMb Ha IpUMEpax CIIOCOObl YMEHBIIICHUS U
MPEIOTBPAIIIEHUs] UX BPEIHOTO BO3JICUCTBUS HaA
OpraHu3M YeI0BeKa;

Yceoennvie snanus:

OCHOBOIIOJIAraolue MOHATHS (XUMUYECKUN AJIEMEHT,
aToM, U30TOII, s-, P-, d-2JIeKTpOHHBIE OPOUTAIIH aTOMOB,
WOH, MOJSpHBIH 00BEM, BaJ€HTHOCTh, CTENEHb
OKHCJIEHUS, XUMUYECKas CBA3b (KOBaJCHTHAs, NOHHA,
MeTaJuTMuecKasi, BOJOPOJIHAsS), DIIEKTPOHHAsT 000I09Ka
aToMa,  MOJIEKYyJa, AIIEKTPOOTPHULIATEIBHOCTD,
CTpyKTypHas (opmyra (pa3BépHyTas M COKpalléHHas),

OuenuBanue nocie IpOCMOTpa
BUJIEOPOJIMKA 110 TeMe 7.1

OuenuBanue npu BBITOJIHEHUH
NPaKTHYECKUX padoT

OuenuBanue npu BBITIOJTHEHUH
MPAKTUYECKUX paboT

OueHuBaHue npu BBINOJIHEHUH

HHIUBHUIYAJIbHOI'O IIPOCKTA

IIpomexyTounas aTrecTanms:
JuddepenurpoBaHHbIil 3a4eT
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MOJIb, MOJISIpHAs Macca, YIVIEPOOHBIA  CKEJIET,
byHKIMOHAIbHAS  TpyNNa, paauKan,  HU30MepHs,
W30MEPBI, FOMOJIOTUYECKUN  Psifl, TOMOJIOTH,

YIJIEBOJAOPOABI,  KHCIOPOA- U a30TCOAeprKauiue
COCIMHEHUS, MOHOMEP, INOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS );

KpUCTAJIIMYECKAsl ~ pelETKa, TUIBl  XUMHYECKHX
peaklMii, pacTBOp, AIIEKTPOJUTHI, HEIICKTPOIUTHI,
ANEKTPOJIUTUYECKAS Jucconyanus, OKHUCIIUTED,
BOCCTAHOBUTEJIb, CKOPOCTh XUMHUYECKOM pEeaKIuH,
XMMHUYECKOE PABHOBECHUE; TEOPUM M 3aKOHBI (TEopus
CTpOoeHHUs opraHuueckux BemectB A. M. Bbytieposa,
3aKOH  COXpaHEHUs  MacChl  BELIECTB  TEOpUs
3JIEKTPOJINTUYECKON  AUCCOLMALIMM, IEPUOANYECKUI
3akoH [ W MenneneeBa, 3aKkOH COXpaHEHHs U
NpEBpAIICHHS YHEPTUH P XUMUIECKUX PEAKIHSX);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH  S3BIK  XUMMHH,
MHUPOBO33PEHUYECKHE 3HAHHWs, JIEKAUMEe B OCHOBE
MOHUMaHUS TPUYUHHOCTU U CUCTEMHOCTU XUMHUYECKHUX
SBJICHUH, (DaKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJY4YeHHH W 0e30MacHOM HCIOJIb30BAaHUU
BAXHEHMIINX HEOPraHUYECKUX BELIECTB B OBITY U
MIPaKTUYECKOU JEATEIbHOCTH YEJIOBEKA;

0 XMMUYECKOM COCTABJISAIOUIEH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpPA, POJM XUMHH B IO3HAHUU SIBICHUU
npuposbl, B (OPMUPOBAHUM MBILUIEHUS U KYJIbTYpPbl
JUYHOCTH, €€ QyHKIIMOHATHHONU IPaMOTHOCTH,
HEOOXOUMOM JUIsl pelIeHUs TPaKTUYECKUX 3a]a4 U
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILICHHSI K CBOEMY
370pPOBBIO U MPU- POJHOU CpEJIE;

VYerHbli onpoc

VYerHbli onpoc

VYerHbli onpoc

IIpomMeskyTOUHasI aTTeCTAIUS:
JuddepeHnrpoBaHHbli 3a4eT
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