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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
OCHOBHOHM TpO(eCcCHOHANBHON 00pa30BaTebHON MPOrpaMMbl CPEIHEr0 MPOPECCHOHATHLHOTO
oOpa3oBanus (IporpaMM TMOATOTOBKM CIIEIUATMCTOB CPEIHEr0 3BEHAa) B COOTBETCTBUH C
@denepanbHBIM  TOCYNApPCTBEHHBIM — 00pa3oBaTEeNbHBIM  CTaHAAPTOM  CPEJHEro  OOIIero
oOpazoBanusi u @DenepanbHBIM TOCYJApCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM CPEIHEro
npodeccuoHaibHOr0  mpodeccoHabHO ~ oOpa3oBanus 1o crenuanbHocTH  44.02.02
«[IpenoaBanre B HayYalbHBIX KJIAcCax» OTHOCsImIEHcs K ykpynHeHHou rpymme 44.00.00
«O0pazoBaHKe U MEarOrHYeCKUe HAyKW» U COOTBETCTBYET «TYMaHUTAPHOMY MPODHUITION.

Pabouas mporpamma yueOHOTO TIpeIMeTa MOXKET OBITh MCIOJIb30BaHA B 00pa30BATEIIbHBIX
OpraHu3alUsaX CpemHero MpoeCCHOHAIBLHOIO O00pa30BaHUs, PEATU3YIOMUX MPOTrPaMMbI
CpeIHero o0mero 00pa3oBaHusI.

1.2. O0mas xapakTepucTuKa yueOHOro npeamera

Xumuueckoe oOpa3oBaHuEe B CpeHEM oOuieM o00pa30BaHUU SBISIETCS HEOTbEMIIEMOI
yacTbl0o HMX 00pa3oBaHHOCTH. OHO CIyXXHUT 3aBEpLIAIOLUIMM 3TalloOM peaju3aludd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPHUCYIIMUX LIEJIOCTHON CUCTEME
XUMHYECKOIO0 00pa3oBaHMA. OTH LEHHOCTM KacaloTCsl IO3HAHWS 3aKOHOB  IPUPOABI,
(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 MMO3HAHUU MPUPOJLI U B MAaTEpUATbHOMN KU3HU OOLIECTBA, a TAKXKe C yUETOM OOIIUX
Hened U MPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CPEIHEro OOILEero
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 HIpaeT 0coOyl0 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’KarolieM MHUpe KaK O €IUHCTBE MPHUPO/IbI U UeIOBEKa, KOTOpoe GOpMUPYETCS B XUMHUH Ha
OCHOBE TIOHMMAaHHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSA B3aUMOCBS3HU
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUS.

TecHo B3auMoOmEHCTBYS C JOPYIMMHM €CTECTBEHHBIMM HayKaMH, XHUMHsS cTajia
HEOTHEMJIEMOM YaCThbI0O MHPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCHEIIHOTO Tpylaa M
KHU3HU KaxJgoro wieHa obOmecrBa CoBpeMeHHas XMMHUS KakK HayKa CO3WaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HalpaBlieHAa Ha pEIICHHE TII00aJbHBIX MPOOJIEM YCTOWYMBOTO DPAa3BUTHS
4eJI0BEYECTBA - CHIPHEBOM, SHEPIreTUUECKON, MUIIEBOM, IKOJIOTHYECKON 0€30MacHOCTH M OXPaHBI
3I0pOBBS

B coorBerctBum c¢ obmumu nemsimu u npuHnunamu COO copepxkaHue mpeaMera
«Xumusi»  (0a30BBII  YypOBEHb  H3YYEHMs) OpPUEHTHUPOBAHO  MMPEUMYLIECTBEHHO  Ha
OOIIEKYIbTYpHYIO  IOJATOTOBKY  OOyYaroIluxcs, HEOOXOOUMYIO UM  JUId  BbIpAOOTKH
MHPOBO33PEHUYECKNX OPHUEHTHPOB, YCIEHIHOTO BKJIOUEHHsS B KU3Hb COLMYMa, IMPOJOJKCHHS
00pa30BaHUs B pa3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBngomuMy  IpeaMeTa «XuMUs» SBISIIOTCST 0a30Bble Kypchl - «Opranmdeckas
xuMus» 1 «OO0mas u HeopraHuyeckast XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsI KOTOPBIX
ABJIIIOTCS. OCHOBBI 0a30BOI HAyKH: CUCTEMa 3HAHWM MO0 HEOPraHMYECKONW XMMHHU (C BKJIIOUYEHHEM
3HaHUH U3 001Iel XUMHUK) 1 opraHnyeckoil XuMuu. opMUpoBaHHUEe JAHHOW CUCTEMBI 3HAHUHN TPU
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M3YYeHUHU TIpenMeTa o0ecreuyrnBaeT BO3MOKHOCTh PacCMOTPEHUSI BCETO MHOT000pa3vs BEIIECTB
Ha OCHOBE OOIMX MOHATHUH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa comepkanus KypcoB — «Oprannueckas Xumus» U «O011ast 1 HeopraHudecKas
XuUMUs» chopMHpoBaHA B MPOTpaMMe Ha OCHOBE CHCTEMHOIO IMOAXO0Ja K M3YYCHHIO Y4eOHOTO
MaTepuaia U o0yCJIOBJIeHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHWM Ha OINPEACIICHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYe€CKOW XMMHUHU BELIECTBA PACCMATPHUBAIOTCSA Ha
YPOBHE KJIACCUYECKOW TEOPHUHM CTPOCHHSI OpPraHWYECKUX COCJAMHEHUW, a TakKKe Ha YpOBHE
CTEPEOXMMUYECKUX U DJICKTPOHHBIX MPEACTaBICHUH O CTpoeHUH BemecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIECTBaX [AIOTCA B Pa3BUTUM — OT YIJEBOJOPOJIOB JO CIOMKHBIX
OMOJIOTUYECKH aKTHBHBIX COEIMHEHUH. B Kypce opraHmdyeckoll XUMHM I0JIy4alOT pa3BUTHE
chopMuUpOBaHHBIC B OCHOBHOW IIIKOJIC NEPBOHAYAIBHBIC MPEJACTABICHUS O XMMHUYCCKOW CBS3H,
KJIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT WX CTPOCHUS, O
XUMHYECKON PeaKIru.

[Tox HOBBIM YyTrJIOM 3peHHS B TMpeaMere «XUMHsS» 0a30BOTO YpOBHS pacCMaTpPUBACTCS
M3YUYEHHBIN B KOJUICIDKE TCOPETUUCCKUI MaTepHuall M (DaKTOJIOTMYECKUE CBEICHHS O BEIIECTBaX U
XUMUYECKOW peakinuu. Tak, B dYacTHOCTH, B Kypce «OOImas W HEOopraHu4ecKas XHUMHUsD)
00y4JaromuMcsl MPEAOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPUOJUYECKOr0 3aKOHA C
0011IeTeOPETUUECKIX M METOAOJOTUUECKUX MO3UIUH, TTy0xkKe MOHSATh UCTOPUUYECKOE U3MEHEHUE
GbyHKIHMI 3TOT0 3aKOHa — OT 0000IIaroIIel 10 00BACHSIONIEH 1 IPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUI O BaKHEMIIMX BELIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX H
MIPUMEHEHHUH, a TAKK€ O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTU 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 IMO3HABATEIBHOM M MPAKTUYECKON NESITEIbHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCHUTAHHMIO YBaXKEHUSI K TIPOLIECCY TBOpUeCTBa B 00JacT TEOpUU U
MPAKTUYECKHUX MPHIOKECHUN XUMHH, IIOMOTAIOT BBIITYCKHUKY OPUCHTHPOBATHCS B OOMIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpOOJIeMax, CBSA3aHHBIX C XHUMHEH, KPHUTHYECKH OCMBICIMBATH
uHpOpMaIMI0O U TPUMEHATH €€ MJis TOMOJHEHUsS] 3HAHUM, pEIICHUS HWHTEUICKTYaJbHBIX U
DKCIIEPUMEHTAJBHBIX HCCIEIOBATENbCKUX 3a1ad. B 1enoM comepkanue y4eOHOTO MpeameTa
«XuMus» JTaHHOTO YpPOBHA W3YyYEHUS OPUEHTHUPOBAHO Ha (OPMUPOBAHHUE y OOYUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI Ui MOHUMaHUs (GUIOCOPCKUX HUACH, TaKUX KaK: MaTepHallbHOE
€IMHCTBO HEOPTaHWYECKOTO0 M OPraHMYEeCKOTO MHUpa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HUX
COCTAaBOM M CTPOEHHEM, IT03HABAEMOCTH IPUPOJHBIX SABJICHUHN IIyTEM DKCIEPUMEHTA U PELLCHUS
MPOTUBOPEUYUN MEXYy HOBBIMH (DaKTaMU M TEOPETUUECKHUMU TMPEANOCHIIKAMH, OCO3HAHUE POJIU
XUMHUHU B PEIICHUU JKOJIOTHYECKHX MPOoOJeM, a Takke MpobieM cOepexeHHs] IHEPreTHUECKUX
PECYpPCOB, ChIPhS, CO3/IAHUSI HOBBIX TEXHOJIOTUN U MATEPHAJIOB.

B mnnane pemeHus 3agay BOCIHUTAHHUSA, PAa3BUTUS M CONUANM3AIMH OOYYaroIIMXCs
MPUHATBIE MPOTPAMMON MOAXOABl K OMNPENECICHUIO COJECPKAHHUS M TOCTPOEHUS MpeaMeTa
nperycMaTpuBaoT (GopMHUpOBaHUE y OOydYaIOIIUXCS YHHUBEPCAIbHBIX YYEOHBIX JIeHCTBUH,
MMEIOIINX 0a30BOE€ 3HAYEHUE IS PA3IMYHBIX BUJIOB JEATEILHOCTH: PEIICHUS MPOOeM, TTOUCKA,
aHanm3a U 00paboTku mHPOpMAIHK, HEOOXOAUMBIX ISl MIPHUOOPETEHUS OIbITa MPAKTHUUECKON U
HCCIICIOBATEIBCKOM IEATEILHOCTH, 3aHUMAONICH BaXKHOE MECTO B ITO3HAHUM XUMUH.

1.3. MecTo AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mnpodeccMoHAJbHOI 00pa3oBaTebLHOM
nporpaMmbI: 6a30BbIi yueOHBIH peaMeT 0011e00pa30BaTeIbHOIO UKIIA.

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

[lenp m3ydeHus y4eOHOTO mpeaMeTa: (GOpMHUpPOBAHHE M PAa3BUTHE TMPEICTABICHUNA O HAYYHBIX
METO/aX TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIUi, HEOOXOIUMBIX JUIsl MPUOOPETEHUs YMEHUI
OPUEHTHUPOBATHCA B MHUPE BEIIECTB U XMMHUUYECKUX SIBJICHUH, UMEIOIIMX MECTO B MPUPOJE, B
MPAKTUYECKOU U MOBCEIHEBHOM )KU3HH;
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pa3BUTHE YMEHHHM W CIOCOOOB JICATCIILHOCTH, CBS3aHHBIX C HAOIMIOACHHEM W OOBSICHEHUEM
XUMHUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHHEM IMpaBmil 0e30MacHOro OOpaleHUs C BElIECTBAMHU
OBJIAJICHUEC OOYYAIOIIMMHKCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAJIBHOW OPTraHU3AlMH KHBBIX
CHUCTEM pa3HOT0 paHra W MPHOOPETEHUE YMEHHM, WCHONB3YIOT 3THU 3HAHUS JUISI TPAMOTHBIX
JICHCTBUI B OTHOIICHUU OOBEKTOB KUBOM MPUPOIBI U PEIICHHS Pa3IUYHBIX KU3HECHHBIX MPOOJIEM.

IlnanupyemMsle pe3yabTaTbl OCBOCHHMS Y4e€0OHOI0 NpeaMera
1. JIu4HOCTHBIE Pe3y/JIbTAThI (@I'ocC Co0)
rPaxAaHCKOI0 BOCIIUTAHMSA:
c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3UIMHK O00yYaroIIErocsi Kak aKTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUIICKOr0 00I1IecTBa;
0CO3HAHHME CBOUX KOHCTHTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBAKEHUE 3aKOHA M ITPABOMOPSIKA;
OPUHIATHE  TPAAMIMOHHBIX  HAI[MOHAJBHBIX, OOIIEYEIIOBEYECKUX TyMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;
TOTOBHOCTb  NPOTHUBOCTOSATH ~ MJICOJIOTUM  HKCTpPEMH3Ma, HalMOHAIW3Ma, KceHohoouu,
JUCKPUMHUHALIMU 110 COLMAJIBHBIM, PEJIUTHO3HBIM, PACOBBIM, HALIMOHAIBHBIM IIPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [IEATEIBHOCTh B HWHTEpecax TpaxkIaHCKOro oOIIecTBa,
Y4acTBYIOT B CaMOYIIpaBJIEHUU B 0011€00pa30BaTEIbHON OpraHu3allMi 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 POCCHICKON TPAXTAHCKON MJICHTUYHOCTH, IMAaTPUOTH3MA, YBAXKCHHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH mnepe] PonMHON, TropAocTH 3a CBOM Kpail, CBOIO
Ponuny, CBOM S3BIK U KyJIBTYpPY, POILIOE U HACTOSAIEE MHOTOHALMOHAIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHUMBOJAaM, HUCTOPUYECKOMY U HPUPOJHOMY
HAacJeINIo, IMAMATHUKAM, TpaaunusaM Hapoaos Poccuum, noctmxenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUAX U TPYIE;
uzeiHas yOexJIeHHOCTb, TOTOBHOCTh K CIIy>)K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero 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 TOCTPOEHUE YCTONUNBOro Oy IyIIero;
OTBETCTBEHHOE OTHOIIEHME K CBOMM POJUTENSIM U (WJIM) IPYrMM YiI€HAaM CEMbH, CO3JaHHIO
CEMbHM Ha OCHOBE OCO3HAHHOI'O IPUHATHUS LEHHOCTEH CEMEWHOW JKU3HU B COOTBETCTBUHU C
TpaguuusMu HapoaoB Poccuu;
3CTEeTHYECKOr0 BOCIIUTAHMSA:
ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYas ACTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYyAa U 0OLIECTBEHHBIX OTHOILIECHUI];
CIIOCOOHOCTh BOCIPUHHMMAIOT Pa3IMYHbIE BUABI MCKYCCTBA, TPAJAUIIMU M TBOPYECTBO CBOETO U
JIPYTUX HapO0B, OLIYIIA0T SMOLMOHAIBHOE BO3ACHCTBUE UCKYCCTBA;
yOEXKIEHHOCTh B 3HAYMMOCTH JJIsi JIMYHOCTH U OOIIECTBa OTEYECTBEHHOTO WU MHPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAIULUI U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HBIX BHJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayeCTBa
TBOPYECKOM JINYHOCTH;
(pu3n4ecKoro BOCIUTAHUA:
c(OpPMHPOBAHHOCTH 37I0POBOr0 M 0€30macHOro o0pasa >KU3HM, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37J0POBBIO;
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NOTPEOHOCTh B (PU3UYECKOM COBEPUICHCTBOBAHHMM, 3aHATUSAX CIIOPTUBHO-0310POBUTEIHHON
JESTEIIbHOCTBIO;

AKTUBHOE HENPHUATHE BPEIHBIX MPUBBIUEK W MHBIX (OpPM MpUUMHEHHUS Bpelna (GU3NYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

TPYAOBOI0 BOCIIMTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTH MacTEepCTBa, TPYI0JI00HE;

TOTOBHOCTh K AaKTHBHOW JEATEIbHOCTH TEXHOJIIOTMYECKOW M COLMAJbHOM HAMpaBIIEHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATb U  CAMOCTOSTEIbHO  BBIIOJHATH  TaKylO
JESITEIIbHOCTD;

UHTEpEC K pazauuHbiM cdepam NpodecCHOHATBHONW eATeNbHOCTH, YMEHHE COBEPILAIOT
OCO3HAHHBII BBIOOp OyAyIIei npodeccun U peaan30BbIBAIOT COOCTBEHHbIE )KU3HEHHbIE TJIAHBI,
TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSHKEHUU BCEH KHU3HH;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTh ~ JKOJIOTUYECKOH  KyJIbTYpbl, IOHMMaHUE  BIUSHUS  COLMAIIBHO-
SKOHOMHMYECKUX TMPOILIECCOB HA COCTOSHUE MPUPOAHONW M COLMAIBHOM Cpellbl, OCO3HAHUE
rJ100aTBHOTO XapaKTepa IKOJIOTHUECKUX MPOoOIIeMm;

IUTAHUPOBAHKUE U OCYILIECTBIICEHHE ACMCTBUI B OKPY’KAaIOIIEH cpelie Ha OCHOBE 3HAHMS Iienei
YCTOMYMBOT'O Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HEMPUSTUE NCHCTBUMN, MPUHOCSIIINX BPE] OKPYKAIOIIEH Cpee;

YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKUE IMOCIEACTBUS MPEITPUHUMAEMbIX
NEHCTBUI, IPEIOTBPALIAIOT UX;

paciIMpeHe ONbITa ACSITEIbHOCTH SKOJIOTMUECKOI HAIPaBIEHHOCTH;

LHEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILLEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKd W OOIIECTBEHHOM MNpPAaKTHKH, OCHOBAHHOTO HAa JUajore KyJibTyp, CHOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UWTATENbCKOM KYJIbTYpbl KakK CpEACTBAa B3aMMOJICHCTBUS
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
JO0JIZKHBI 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 XUMHUYECKUMH 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 OOpaIleHUsI C BEIISCTBAMH 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 HENPUSATHS BPEIHBIX MPUBBIYCK (YIMOTPEOJCHUST aIKOToJsl, HAPKOTHKOB,
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;
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— 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;

MPUMEHSITH B IIPOLIECCE MO3HAHUS
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, IPUMEHSTh
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Ha3BaHHbIE MOJICIbHBIC MPEACTABICHUS AJIs
BBISIBIICHUS XapaKTEPHBIX TPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUYECKHUX
peaKIuii;

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

CHOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSITEIIbHOMY
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 CHUTYalHsiX, B TOM YHCJIE 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




11

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 MOHUMAIOT
MUP C MO3UIMH JPYTOro 4eJ0BeKa.

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;




19

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

HO-TeMATHYECKHMI IVIaH U Co/iep:KaHue Y4eOHOro 1

eqMeTa « XUMUI»

20

HaumeHoBaHue
pa3feioB U TeM

KoJsnuecTBo
yacos

Tema 3aHsATHS.
Copep:xanue yueGHOTro MaTepuaJia, 1abopaTopHble U NPAKTUYECKHE 3AaHATUS
00y4aIoUIUXCs

Hﬂa}mpyemue BH/IbI 1I€ATECJABbHOCTH
oﬁyqamumxcsl HUCXOAd U3 MPEAMETHBIX U
MeTalpeaAMETHBIX PE3YJAbTATOB

DJIeKTPOHHbIE U
U poBbie pecypcsl

1

2 3

4

5

Pazgen 1. Teopernyeckue 0CHOBbI OPraHUYECKOW XMMHHU

Tema 1.1.
IIpeamer
OpPraHUYecKoil XMMHUH.
Teopusi XHUMHYECKOTO
CTPOeHMs
OpraHu4yecKux
coeMHEeHUIt

JIM4HOCTHBIE pe3yJbTaThl: CHOCOOHOCTH IIOHMMAaTh M IIPUHUMATh MOTHUBEI, HaMEpEHHS,
JIOTUKY ¥ apTyMEHTHI APYTHMX IPU aHAJIN3€ PA3IUYHBIX BHIOB Y4YEOHON AEATEIBHOCTH;
LICHHOCTHOTO OTHOILIECHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUIO OTEUYECTBEHHOU
XHUMHH; TOTOBHOCTH OLICHHBATh CBOE MOBEJEHHE U MOCTYNKH CBOMX TOBAPHUIICH C IMO3HIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHME IOCIEACTBUN 3THUX MOCTYIKOB; MOHUMAaHUS
cnenmuUK XMMHUM KaKk HayKH, OCO3HaHHs e€ poJM B GOPMHPOBAHHU PAIOHAILHOTO
HAyYHOT'O MBIIUICHHUS, CO3/JaHUH IIEJIOCTHOTO MPEJCTAaBICHUsI 00 OKpY)KaIolmeM MHpe Kak
0 €IMHCTBE MPHUPOABl U UYEIOBEKa, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pEleHUU
Mpo0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

ITo3naBaTtesnbHble Y'Y /I: NCIONB30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JTJOTHYECKOTO MBIIIJICHUS
BBIJCIATh XapaKTepHble NPU3HAKH TOHATHH M YCTaHABIMBATH MX B3aMMOCBS3b, HCIOJIB30BAaTh
COOTBETCTBYIOIIME TOHATHSA Ui OOBSICHEHHS OTACNBHBIX (DAaKTOB W SBJICHUIL, BHIOMpATh
OCHOBaHUS M KPUTEPUH I KJIACCH()UKAIIMU BEIIECTB M XUMHUYECKHX PEAKIHii; yCTaHABIUBAThH
[PUYUHHO-CIEICTBEHHbIE CBA3U MEXy U3y4aeMbIMU SIBICHUAMY;

KommynukatuBabie YY]I 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJE
IUajiora W/WIM JTUCKYCCHH, BBICKa3blBaTh WAEH, (OPMYIHpPOBATH CBOU IPEIIIOKCHHS
OTHOCUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a7aun

PeryasituBnblie Y'Y/l caMOCTOATENBHO MIIAHUPOBATh U OCYIIECTBISITH CBOIO ITO3HABATEIbHYIO
NIeATETBHOCTD, OTpeneNss e€ Helu W 3aJaqyd, KOHTPOJIUPOBATh M IO Mepe HEOOXOIMMOCTH
KOPPEKTHUPOBaTh TMpeajiaraéMblid aJTOpPUTM JEWCTBUNA TIPH BBIMOJHEHUH YYEOHBIX H
HCCIeIOBaTEeNbCKAX 3aJad, BBIOMpaTh HamOoiee >((PeKTUBHBIN crmocod MX pemieHUs c
y4E€TOM NOJIy4eHHs] HOBBIX 3HaHUN O BElIeCTBaX U XUMUYECKUX PEaKIMsX;

Cojaep:xanue yueOHOro MaTepuaja 2

1. IIpeamer opraHmyeckoii XMMHH: €€ BO3HUKHOBEHME, Pa3BUTHE U 1
3HAYCHHE B MOJyYSeHHH HOBBIX BEIIECTB M MaTepHAJIOB

Teopus cTpoeHus opraHmdeckux coenuHeHuil A.M. Bytneposa, eé
OCHOBHBIE ToJIOKeHUsT CTpyKTypHBIE (OPMYIBI OpPraHUIECKHX
BEIECTB

I'omonorus, nuzomepus

XuMuueckasi CBA3b B OPTaHMYECKHUX COCAUHEHMSX: KpaTHbIE CBS3H,
G- U T-CBSI3U

[MpencraBmeHne O  KilacCM()UKALMKM  OPraHUYECKHMX  BEIIECTB
HomenkmaTypa OpraHMYecKHX COEIUHEHHH (CHCTeMaTHdeckKas) u
TPUBHAIBHBIE HA3BaHMS BaXHEWINNX TIIpeACTaBUTENEH KiaccoB
OpraHMYECKUX BEIIECTB

JemoHcTpauuu

03HAaKOMJIEHHE ¢ 00pa3liaMu OpraHMYecKUX BEIIECTB U MaTepuagaMu

MTOHSATHH
MIPU3HAKH ),

PackpbiBaTh  CMBICT — H3y4aeMBbIX
(BBIABIIAITh HMX  XapaKTepHBIE
YCTaHaBIMBATh UX B3aUMOCBSI3b
[IpuMeHATh TOJIOKEHUSI TEOPUH CTPOCHHUS
opranudeckux coeauHenuit A. M. byrtneposa
UIsi  OOBSICHEHHs  3aBUCHMOCTH  CBOWCTB
BEILECTB OT UX COCTaBa U CTPOCHUS
Hcnons30oBaTh XUMHUYECKYIO CHUMBOJIMKY I
COCTAaBJIEHHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX

(pa3BépHyTOH, COKpaIIEéHHON) dbopmyn
OpPraHHYECKHX BEIIECTB

Omnpenenars  BHABI ~ XUMHYECKOH  CBS3H
(oouHapHBIE, KpaTHbIE) B  OPraHMYECKHUX
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; OTBITHI 110 MPEBPAILCHUIO OPraHUYECKUX BELIECTB MPH
HarpeBaHuu (IU1aBjeHUEe, 00YTJIMBaHUE U TOPCHHE)

IIpakTHyeckue U JadopaTopHbIe 3aHITHS 1

IIpaktuueckoe 3anarue 1. MonenupoBaHue MOJIEKYJI OPraHUYECKUX 1
BEIIECTB.

PackpbiBaTh pojb OpraHMuYecKOM XHMMHUHU B
JKU3HU YeJOBEKa, HIUTIOCTPUPOBATh CBA3bL C
JIpYTMMH HayKaMu

Habmronate 1 onuceIBaTh JEMOHCTPAI[HOHHBIE
OIIBITHI; IIPOBOJUTH u OIHUCHIBATh
71a60paTOpPHBIE OIBITHI

Pazgen 2. YriieBoaopoasl 9

Tema 2.1 IIpeaensubie
YIJ1€BOIOPOABI -
aJKaHbI

JInyHOCTHBIE Ppe3y/JbTaTbl: AKTUBHOIO HENPUATUS AEUCTBUM, MNPUHOCAIIUX Bpend
OKpy>Karollleil ~ MpUpPOJHOH  cpele, yMEHUS  INPOTHO3MPOBAaTh  HEOIArompusSTHBIE
SKOJIOTUYECKHE MOCIEACTBUS MPEANPHUHUMAEMBIX JeHCTBUH M TpeAoTBpamiarh HX,
HaJIM4Yusl Pa3sBUTOTO SKOJOTHMYECKOTO MBIIUICHUS,  JKOJOTHYECKON KyJbTypbI, OIBITa
JIeATEIbHOCTH D3KOJOTMYECKONM HaNpaBICHHOCTH, YMEHHS pPyKOBOICTBOBAaTbCS HUMHU B
MO3HABaTeIbHOH, KOMMYHHKAaTHBHOH M CONMAJIbHON IPAaKTHKE, CIIOCOOHOCTH M YMEHHS
AaKTHBHO IIPOTHUBOCTOSITH MAEOJIOTHH XeModoOuw;

IloznaBaTeabHble YY/l: BiageTh OCHOBaMM METOAOB HAyYHOIO IIO3HAHMS BEIIECTB MU
XAMHUYECKUX peakiuii; (OopMynInpoBaTh II€NH U 3aJa4d  HCCIENOBaHMS, HCIONB30BaTh
MOCTABIICHHBIE M CaMOCTOSATENBHO C(OPMYJIHUPOBAHHBIE BOIPOCHI B KAadeCTBE WHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI IUIsI ()OPMHPOBAHUS THUIIOTE3HI TI0 MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYKICHHH; BIaJeTh HABBIKAMH CAMOCTOSTEIBHOTO IIAHHPOBAHUS U IIPOBEACHUS YUICHHYECKHX
JKCIIEpUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAONIONATh 3a XOJOM IPOIEecca, CAMOCTOSTEIHHO
NPOTHO3MPOBAaTh €ro pe3yibTar, (OpMyJIHpoBaTh O0OOONIEHHS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAaHMS, COCTABISITH OOOCHOBAHHBIA OTYET O TPOJENIAaHHOM
paboTe; TpHOOpETaTh OIBIT YYCHHMYECKOH MCCIEeIOBATEIbCKOM W IIPOEKTHOH JesTeIbHOCTH,
NPOSIBISATH  CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOHCKY METOJOB pEIICHUS
MPaKTUYECKUX 3a/1a4, IPIMEHEHHIO Pa3IMIHbIX METO0B ITO3HAHUS;

KommynukatuBasle YY]I 3aaBaTh BONPOCH MO CYIIECTBY OOCYXIZaeMOW TEMBI B XOJe
IUarora W/WIM JTUCKYCCHH, BBICKa3bIBaTh WAEH, (OPMyIHpPOBATH CBOM TPEATIOKEHHS
OTHOCHTEIHHO BBIITOJHEHHSI IPEATIOKECHHON 3a1a9n

PeryasituBubie Y'Y/ caMOCTOSTENBHO MJIAHUPOBATh U OCYIIECTBISITH CBOIO MTO3HABATEILHYIO
NIeSITeNIbHOCTD, OoNpereNsis e€ Iey M 3aJa4yy, KOHTPOJIMPOBATh M MO Mepe HeoOXOAMMOCTH
KOPPEKTUPOBaTh Npe/UlaraeMblii aJropuT™M JeHCTBHH TNpU BBINOJHEHHHM YYEOHBIX W
HCCIIEIOBAaTENIbCKUX 3aJad, BbIOMpaTh Hauboiee 3(QexTHBHBIN cHocod HMX pelIeHHs C
y4ETOM TIOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHX PEeaKIusX;

Copep:xanue yuefGHOro MaTepHajia 1

https://resh.edu.ru/subject

1 AJIKaHBI. COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psig MeTaH u 3TaH — 1
MPOCTEeHIINEe TPEACTAaBUTENIN ANKaHOB: (U3MYECKHE M XUMHYECKUE
CBOICTBa (peakyy 3aMelICHUs] ¥ TOPEHHUs), HaX0XKCHHE B MPHPOJIE,
IMOJIy4Y€HUEC U NPUMEHEHUE

PackpbiBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIABISITh WX  XapaKTepHBIE  IPH3HAKH),
YCTaHaBIUBAaTh UX B3aUMOCBA3b, UCIOIb30BaTh
COOTBETCTBYIOLIUE TIOHATUA TIPU OIMCAHUU
coCTaBa, CTpOEHUS u IpeBpaleHn i
OpPraHWYECKUX COECTUHEHUI

Hcnonp30BaTh XMMHUYECKYI0 CHMBOJIMKY MJIS
COCTaBJIICHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIIEéHHON) dbopmyn
OpraHUMYCCKHUX BCIICCTB

/lesson/6151/
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VYcTraHaBIuBaTh MPUHAATIEKHOCTh BELIECTB K
omnpeAenéHHOMY KiIacCy YTJIEBOAOPOIOB IO
COCTaBy M CTPOCHHMIO, Ha3blBaTh MX IO
CHUCTEMAaTH4EeCKOH HOMEHKIAType; IMPHUBOAUTH
TPUBHAJIEHEIC Ha3BaHHS OTJICTBHBIX
IIpeICTaBUTENIEH YIIeBOLOPOI0B

HMnpnBuayaabHble MPOEKTHI
M3ydeHne OHOIAaKeTOoB.

Tema 2.2.
HenpeaeabHbie
yIJ1eBOJOPOAbI:

aJIKeHbI, AJIKaJHEHBI,

ATKHHBI

JIMYHOCTHBIE pe3yabTaThl: COOMIONEHUS MPaBUI 0€30MacHOTO OOpalIeHHs C BEIECTBAMH B
OBITY, HMOBCEIHEBHON JKM3HM U B TPYJAOBOH MAEATENBHOCTH; FOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MHAMBUAYaJIBHOH TpaeKkTopuu oOpa3oBaHus, Oyaymieil mpodeccuu U peaau3alnuu
COOCTBEHHBIX J>KM3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XUMHH, HHTEPECOB WM NOTPEOHOCTEH 00mIiecTBa;

IMo3naBaTensnbie YY/I: CTpOUTH JOTHUECKUE pacCyXIEeHHs (MHIYKTUBHBIC, JEIyKTUBHEIE, 10
QHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B pacCMaTPUBAEMBIX SIBICHUSX,
(opMyIHpOBaTh BBIBOABI M 3aKIIOUEHMS; NPUMEHATh B IPOIECCE MO3HAHUS HCHONb3yeMbIC B
XMMHUH CHMBOJIMUECKUE (3HAKOBBIE) MOJENH, MPeoOPa3oBbIBATh MOAENBHBIEC NPEICTABICHU —
XMIMHUYECKUH 3HAK (CHMBOJ) 3JI€MEHTa, XUMHUUecKas (opMyiia, ypaBHEHHE XHUMHUYECKON PeakIuu
OpH pEHIeHHH Yy4YeOHBIX MO3HABATENbHBIX M TPAKTHYECKHX 3a7ad, NPHUMEHSITh Ha3BaHHbBIC
MOJIeNBHBIE NPEACTABICHHS Ul BBIABICHUS XapaKTePHBIX NPH3HAKOB H3Y4aeMBIX BELIECTB H
XHUMHUYECKUX PEaKIIii;

KommynukatuBable YY/I: BblcTynarb ¢ Ipe3eHTaluell pe3yJbTaTOB II03HaBaTEIbHOM
JIeSITEIIBHOCTH, TOJIyYEHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAaMH IIPHU
BBIITOJTHEHUH XHMHUYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOTHl IO HCCIIETIOBAHHUIO
CBOMCTB M3y4YaeMBbIX BEIIECTB, peaan3ally y4eOHOrO MpoeKTa U (OpMyIHUPOBATH BBIBOIBI
o pe3yjbTaTaM MPOBEAEHHBIX HCCIEAOBAaHUNW NMyTEM COIJIACOBAHUS IMO3ULMN B XOJ€
0o0CyXJIeHUs 1 0OMeHa MHEHUSIMHA

PeryasituBuble YY]/I: ocymecTBiATh CaMOKOHTPOJb CBOEHM [ESITENbHOCTH Ha OCHOBE
CaMOaHaJIn3a M CaMOOLIEHKHU

Cojaep:xanue yueOHOro MaTepuaja 3

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

1. AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psn OTHIEH | 1
MIPOMIIEH — MPOCTEHIINe MPEJCTABUTENN aJKCHOB: (PU3MUECKUE U
XUMHYECKHE CBOMCTBA (PEakIUH THAPHPOBAHUS, TaJIOTEHHPOBAHNSA,
THApAaTalliy, OKHCICHHWS W MOJUMEpPH3aIlH), MOJNydeHHEe W
MIpUMEHEHHE

Aaxanuennsl byrtaawen-1,3 u wMerwnbyramuen-1,3:  cTpoeHue,
BaKHEWIIME XMMHYECKHEe CBOIcTBa (peakuus IOJUMEpHU3alun)
l_lonyquI/le CHUHTECTUYECKOI'O Kay4yKa U pE3UHBI

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUCCKHHA PSi
AneTuieH — TpOCTeHIHMH TMpeACTaBHTENb AalKHHOB: COCTaB,
cTpoeHue, (u3MUeckne W XHMHUYECKHE CBOICTBa  (peakiuu
THIPHPOBAHMS, TaJOT€HUPOBAHUS, TUAPATAINN, TOPEHHS), TIOTyICHHE
1 IpUMEHEeHHE

IlpakTHyecKue 3aHITHS 2

Omnpenensats BHIBI XHUMHYECKOW  CBSI3U B
MOJIEKyJIaX YTJIEBOJOPOJOB; XapaKTepH30BaTh
3aBUCHMOCTh  PEaKIHOHHONl  CIOCOOHOCTH
YIJIEBOOPOJOB OT KPAaTHOCTH KOBAJCHTHOM
cBsi3u XapaKTepu3oBaTh COCTaB, CTPOCHUE,
MpUMeHeHHe, (QU3NYeCKHe W XUMHUYECKHe
CBOMCTBa, BaXHEHIINE CIIOCOOBI MOIyYEeHHS
THUITUYHBIX npeacTaBuTeNnei pa3IMYHBIX
KJIacCOB  yTJEBOAOPOJIOB (MeTaHa, JTaHa,
STWJICHA, alleTUJIeHa, OyTanueHa-1,3, 6er3ona)
CrenoBaTh npaBuiIaM 0e30ImacHON padOTHI
B JabopaTopuu NpPU  HCIIOJH30BaHHHU
XUMHUYECKO# IMocyasl U 00OpyIOBaHUs, a
TaK>Xe IIpaBUJIaM oOpalleHus c

sson/5412/
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[pakTrueckoe 3anstue 2. [logydeHne 3TUICHA U U3yUYCHHE €ro
CBOHCTB. BrIunciieHns no ypaBHEHHUIO XUMAYECKOH peakuu (Macchl,
00BEMa, KOJINYECTBA HCXOJHO- IO BEIIECTBA MIIH MPOIYKTa PEaKIUU
10 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJHOTO M3 HCXOTHBIX
BEIIECTB WIH MPOAYKTOB PEaKIHH)

BEILIECTBAMHU B COOTBETCTBUU c
UHCTPYKIHSIMU no BBITIOJIHEHHU IO
J1aGOPaTOPHBIX OMBITOB MU MPAKTHIECKUX
paboT MO TOJYYEHHIO U HU3YyUYECHHUIO
OpTaHUYECKUX BEIIECTB

IIpencraBiusiTe pe3yabTaThl dKCIEPUMEHTA
B dopme 3alucu YpaBHEHUH
COOTBETCTBYIOIIUX peaKUuil U JexaTrh
BBIBOJbI HA X OCHOBE

Tema 2.3
ApoMaTHyeckue
YIJ1€BOIOPOABI

JIn4HOCTHBIE Pe3yJbTAThl: CIIOCOOHOCTH NOHUMATh M NPUHUMAaTh MOTHUBBI, HAMEPECHU,
JIOTUKY ¥ apTyMEHTHI JPYTUX HPU aHAJIN3€ PA3IUYHBIX BHIOB Y4YEOHON AEATEIBHOCTH;
LICHHOCTHOTO OTHOILIECHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAUIO OTEUYECTBEHHOU
XMMHH; TOTOBHOCTH OLICHUBATh CBOE IOBEJICHUE U MOCTYNKU CBOUX TOBAapUIEH C MO3HUIMI
HPaBCTBEHHBIX U IIPaBOBBIX HOPM U OCO3HAHME IOCIEACTBUI 3TUX IOCTYIIKOB; IOHUMAaHUs
cnenuUK XMMHUM KaKk HayKH, OCO3HaHHs e€ poJu B GOPMHPOBAHHU PAIOHAIBHOTO
HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO MPEJCTAaBICHUs 00 OKpY)KaIoImeM MHpe Kak
0 €IUWHCTBE MPHUPOABI U UYEJOBEKa, B NMO3HAHUHU HPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUH
mpo0seM COXpaHEeHHs IPUPOIHOTO PAaBHOBECHUS

ITo3naBaTtesnbHble Y'Y /I: UCTIONB30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIICHHS
— BBIICTATH XapaKTepHbIE MPU3HAKH NOHSATHI M YCTAHABIUBATH MX B3aHMOCBS3b, HCIIONB30BATh
COOTBETCTBYIOUINE IIOHATHS JUISI OOBSICHEHWS OTHENBbHBIX (DaKTOB M SIBICHUH; BHIOMPAThH
OCHOBAHUSI M KPUTEPHH UL KJIACCU(PUKAIMK BEIIECTB U XUMHYECKHX PEaKIHi; yCTaHaBIMBATh
[PUYMHHO-CIEICTBEHHbIE CBA3U MEXy U3y4aeMbIMU SIBICHUAMY;

KommynukatuBable YY]I 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
Iyajora WWIH JUCKYCCHH, BBICKa3bIBaTh HAEH, (HOPMYyIHPOBATH CBOHM MPEAJIOKECHUS
OTHOCHTEJIFHO BBITIOJIHEHHS MPEIOKEHHON 3a1a9n

PeryasituBnblie Y'Y/l caMoCTOSTENHHO MIJIAHUPOBATh U OCYIIECTBISITH CBOIO ITO3HABATEIbHYIO
NIeATETBHOCTD, OTpeneNsis e€ Helu W 3aJaqyd, KOHTPOJIHPOBATh M IO Mepe HEOOXOIMMOCTH
KOPPEKTUPOBaTh Npe/UlaraeMblii aJropuT™M JeHCTBHH TNpU BBINOJHEHHHM YYEOHBIX W
HCCIIEZIOBAaTENIbCKUX 3aJad, BbIOMpaTh Hauboiee 3(QekTHBHBIN cHnocod HMX pelIeHHs C
y4E€TOM NOJIyYeHHs] HOBBIX 3HaHUN O BElIeCTBaX U XUMUYECKUX PEaKIMsIX;

Copepixanue yueOHOro MaTepHaJa 3

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

1 Apensbl BeH3oJa: cocraB, cTpoeHHE, PU3NIECKAE U XUMHIESCKUE 1
cBoiicTBa  (peakoMh  TaJOTE€HUPOBAaHHWS W  HHUTPOBAHUS),
MoJydeHHue W TpuMeHeHue JTonyon: cocmas, cmpoenue,
Qusuueckue u Xumuuecxkue ceoiicmea (peaxyuu
2a7102€HUPOBGAHUS U HUMPOBGAHUS), NOJYUEHUEe U NPUMEHEHUE
ToxcuyHOoCcTh apeHoB I'eHeTmueckass CBsI3p  YIVIEBOJAOPOJOB,
IMpHUHaJIS)KalluX K pasJIM4YHbIM KJjlaccaM

[pakTHyeckue 3aHATUS 2

IMpakrrnueckoe 3auarie 3 CocTaBlieHNe Ha3BaHUI OPTaHUIECKHX
coenuHeHni o HoMeHknatype [lUPAC

BEIBIATE TEHETHYECKYIO  CBSI3b  MEXKIY
YTIIEBOOPOIAMH U MOATBEPKIATh €€ HaINIHe
YPaBHEHUSIMU COOTBETCTBYIOINX XHMHUIECKUX
peakuMii C MCHOJIb30BaHUEM CTPYKTYPHBIX

bopmyn

sson/4775/

Tema 2.4
Ilpupoanbie

JIM4HOCTHBIE pe3yabTaTbl: AKTHBHOI'O HENPHUATHS JI€UCTBUH,
OKpY’Kalolled  NPUPOJHOW  cpene, YMEHHs  NMPOTrHO3UPOBATh

MPHHOCSIINX  BPET
HeOJIaronpusiTHbIe
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HUCTOYHHKH
YIJIEBO/IOPO/IOB M UX
nepepadorka

SKOJIOTUYECKHE MOCIEICTBUS  MPEANPUHUMAEMBIX
HaJIW4Hsl Pa3sBUTOTO SKOJOTHYECKOTO MBIIUICHUS,  JKOJOTHYECKON KyJbTypbI, OIBITa
JeSITENIbHOCTH  3KOJIOTHYECKOM HaIlpaBIeHHOCTH, YMEHHs pPYKOBOJICTBOBATbCS HUMH B
MO3HAaBaTE€IbHON, KOMMYHHMKAaTHUBHOH M COIMAaIbHON MpPAKTUKE, CIIOCOOHOCTH M yMEHHS
aKTHBHO IIPOTHUBOCTOSTH HAEOJIOTHH XeModoOouw;

Io3naBaTensnbie YYJI: BiazeTb OCHOBaMHM METOJOB HAyYHOTO IIO3HAHUS BEIIECTB W
XAMHUYECKUX peakiui; (OopMyiIMpoBaThb IIeMM W 3adadd HCCIEAOBAHMSA, HCIOIb30BATh
MIOCTABJICHHBIE M CaMOCTOSTENHFHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KadeCTBE WHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIs1 ()OPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKIECHHH; BIIaJIeTh HABBIKAMH CAMOCTOSTENIBHOTO IJIAHHPOBAHUS U MPOBEACHUS YUEHHIECKHX
SKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIOAATh 332 XOAOM MPOIECCA, CAMOCTOSITENHHO
MPOTHO3MPOBATh €r0 pe3yibTar, (OpMyNHUpoBaTh 0O0OOMIEHHS U BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIBTATOB HCCIEA0BAHUSA, COCTABIATh OOOCHOBAHHBIM OTYET O MPOIENaHHON
paboTe; TpHOOpETaTh OIBIT YYSHHMYECKOH HCCIEeIOBATEIbCKOM W IPOEKTHOH JesTeIbHOCTH,
NPOSIBISATH  CIOCOOHOCTP M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB PEUICHHS
NPaKTUYECKUX 3214y, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHUS;

KommynukatuBabie YY]I 3a7aBaTh BONPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJE
Iuanora W/WIM TUCKYCCHUH, BBICKa3blBaTh HAEH, (OPMyIHpPOBAaTH CBOM TPEATIOKECHHS
OTHOCHTEIHHO BBIITOJIHEHHSI IPEATIOKECHHOMN 3a1a9n

PeryasituBnblie Y'Y/l caMOCTOATENBHO MIIIAHUPOBATh U OCYIIECTBISITH CBOIO NIO3HABATEIBHYIO
JIeSITeNIbHOCTD, ONpeeNnss e€ eIy M 3aJady, KOHTPOIMPOBATh U MO Mepe HeOOXOAMMOCTH
KOPPEKTUPOBaTh Npe/UlaraeéMblii aJropuT™M JeHCTBHH IpU BBINOJHEHHHM YYEOHBIX W
HCCIIEZIOBAaTEIbCKUX 3ajad, BBIOMpaTh Hanboiee 3(QeKkTHBHBIN crocod WX pelmieHHs C
y4ETOM IOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAaX M XMMHYECKHX pPEakIusX;

JEWCTBUH M MpeNoTBpallaTh HX;

Coaepskanue y4e0HOro MaTepuaia 2 https://resh.edu.ru/subject/le
1. [Ipupoansie HCTOYHMKHM YrijieBogopoaoB IlpuponHbrii raz wu 1 Hcnons30BaTh €CTECTBEHHO-Hay4HbIe | $S0Nn/6148/

monyTHele HedTsHBIe Ta3sl HedTs m e€ mpomcxoxkneHne CrocoOb METONBl TO3HAaHUSI —  [OpOBEACHUE,

mepepaboTkn  HeYTH:  TEpPEeroHkKa, KPEKUHT  (TePMUYECKHUH, HaOIOZIECHHE W ONHCaHHE XHUMHYECKOTO

KaTaJuTudeckuit), nuponus I[IpoaykTel mnepepa®oTku HedTH, HUX SKCIIEpUMEHTa (;1abopatopHbIe u

NMpUMEHEHHe B INPOMBINUICHHOCTH M B ObITy KameHHbBIH yrosip u
MIPOAYKTHI €ro nepepaboTKi

[pakTHyeckue 3aHATUS 1

[Ipaktuueckoe 3amsTHe 4. O3HAKOMIIEHHE ¢ 00paslaMH IUIaCTMAcC,
Kay4yyKOB W PE3HMHBI; MOJEIHPOBAHHE MOJIEKYJl YTJIEBOJOPOJOB M
raJoreHONPOU3BOJHBIX

MpaKkTHYEeCKUEe paboThI)

XapaKkTepu30BaTh HCTOYHUKH
YIJIEBOJIOPOTHOTO CHIPBS (He(Th, IPUPOTHBIH
ras, yrojib), CIIOCOOBI UX MepepadOTKH U
MIPAKTHIECKOE MPHMEHEHHE MTOTyJIaeMBbIX
MPOIYKTOB

IIpoBOAWTE BEIYHCIECHHUSI MO yPAaBHEHHIO
XHUMHYECKOH peaknun

CaMOCTOSITEeNbHO INIAHUPOBAThH U
OCYIIECTBIISITH CBOIO TTO3HABATENLHYIO
ACATCIIbHOCTh, IPUHUMAaTh aKTUBHOC
ydJacTHue B TpyHNIoBOi yueOHOM
JIeATEIIbHOCTH

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

JINYHOCTHBIE pe3yabTaThl: COOMIOAEHUS MPaBUI 06€30MacHOro OOpalleHHs C BEIECTBAMH B
OBITY, MOBCEIHEBHON JKM3HM U B TPYJAOBOH MAEATENBHOCTH; FOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MHAMBUAYAJIBHOH TpaeKkTopuu oOpa3oBaHus, Oyaymieil mpodeccuu U peaau3alnuu
COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C y4Y&TOM JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMHH, HHTEPECOB W NOTPEOHOCTEH 00IiecTBa;

Io3naBaTensnbie YY/I: CTPOUTH JOTHUECKUE pacCyXIEHHUs (MHIYKTUBHBIE, JIEXyKTHUBHEIE, 10
QHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBAEMBIX SIBICHUSX,
(hopMyIHpOBaTh BBHIBOABI M 3aKIIOYEHMS; NPUMEHATh B IPOIECCE MO3HAHUS HCIONB3yeMbIe B
XMMHH CHMBOJIMUECKUE (3HAKOBBIE) MOJENH, MPEoOPa3oBbIBaTh MOAENBHbBIE MPEICTABICHU —
XMMHUYECKUH 3HAK (CHMBOJ) 3J€MEHTa, XUMHUUecKas GopMyJsia, ypaBHEHHE XUMHUYECKON peakIuu
OpH PEHIeHUH Yy4YeOHBIX MO3HABATENbHBIX M TPAKTHYECKHX 3a7ad, NPHUMEHSATh Ha3BaHHbBIE
MOJIENbHbIE TPEACTABICHUS [UIS BBIABICHUS XapaKTEPHBIX NPHU3HAKOB H3Y4aeMBIX BEILIECTB U
XUMHUYECKUX peaKLuii;

KommynukatuBable YY/I: BblcTynarb ¢ Ipe3eHTaluell pe3yJbTaTOB II03HaBaTEIbHOU
JIeSITEIIBHOCTH, TOJIYYEHHBIX CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAaMH NIPHU
BBIITOJTHEHUH XHMHUYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOH pabOThl IO HCCIIEIOBAHHIO
CBOWCTB M3y4aeMBbIX BEIIECTB, peajH3allyd y4eOHOTrO MpoeKTa U (GOpMYIUPOBATH BBIBOIBI
0 pe3yiabTaTaM MPOBEAEHHBIX HCCIEIOBAaHUU MYyTEM COIVIACOBAHUS MO3UMLMUN B XOJ€
0o0cCy>XIeHUus 1 0OMeHa MHEHUSIMHA

PeryasituBuble YY/I: ocymecTBIATh CaMOKOHTPOJb CBOEM [ESITENbHOCTH Ha OCHOBE
caMOaHaJIM3a M CaMOOLEHKH

Coaep:kanue y1e0HOro MaTepuaia 1 https://resh.edu.ru/subject/le
1. IIpenenbHblE OJHOATOMHBIE CIHPTHI METaHOJI H  JTaHOI: PacKphIBaThL CMBIC M3y4aeMbIX —MOHSTHN | $50N/4769/

crpoeHHe, (QU3NYECKHEe M XHMHYCCKHE CBOWCTBAa (peakuuu C (BBISABIIATH WX XapakTepHble npu3Haku), | https://resh.edu.ru/subject/le

aKTUBHBIMM  METaJUIaMH, TaJIOTEHOBOJAOPOJAaMH, TOPEHHE), YCTaHaBJIHUBaTh ux B3aHMOCBI3b, | $50N/5727/

npumeHenue Bonopoanas cBs3p JleficTBue MeTaHoIa M 9TaHOJA Ha
OpTaHU3M 4YeJIOBEeKa

MHoOT0aTOMHBIE CHUPTH DTWICHTIIUKONb U TIHIEPUH: CTPOCHHE,
¢usnueckne W XHUMHYECKHE CBOWMCTBa (B3aUMOIEHCTBHE CO
IIETTOYHBIMU MeTaJlJIaMH, Ka4yeCTBEHHas! peaxuus Ha
MHOT'0OaTOMHBIE CITHPTBHI)

HelictBue Ha opraHu3M deyioBeka IIpHMeHeHWE TiHIEpHHA H

STHIICHTITUKOJIS
®enon CrpoeHre MOJNEKYJBI, (PU3NUECKHE W XUMHUYECKHE
cBotictBa ¢eHosa TokcnuHnocTh dheHona [Ipumenenue ¢perora
JlemoHCcTpaums

ropeHue CHupTOB;
OKMCJIeHHE 3TaHojia okcuaoM meau (1I);

B3auMoJelcTBUE IinuepuHa ¢ ruapokcuaom menu (II);
OKHCIJICHHE aJIbJICTHI0B aMMHAaYHbIM PACTBOPOM OKCHJa cepebpa
(1) u rugpoxcumom meau (I1);

HCTIONIb30BAaTh COOTBETCTBYIOIINE TOHSITHUS
NIpH ONHCAaHWHM COCTaBa, CTPOCHHSI W
MpeBpalleHUl OpraHUYeCcKUX COeTUHEHUH
Hcrnonp30BaTh XUMHUYECKYIO CUMBOJIMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX u
CTPYKTYPHBIX (pa3BEPHYTOM, COKpallEHHON)
(bopMyI1 OpraHUYECKHUX BEIIECTB
YcTranaBIMBaTh MPUHAIIIEKHOCTH BEIIECTB K
ompenenéHHOMY Kiaccy IO COCTaBy U

CTPOCHHUIO, Ha3bIBaTh X 1O
CHCTEMaTUIECKON HOMEHKJIaType;
MPUBOJIUTH TPUBUAIbLHBIE HAa3BAHUSI
OTACIBHBIX  MPEACTABUTEICH  KHUCIOPOA-
coAeprKaluX COeTUHEHUIH

XapakTepHu3oBaTh cocTas, CTpOCHHUE,

OPpHUMEHCHHUC, (1)I/I3I/I‘IGCKI/IC H XHUMHYCCKHC
CBOfICTBa, BasKHEHIIIME CIIOCOOBI NOJIYYCHUs
THUITNYHBIX HpeHCTaBHTeHeﬁ Pa3IUMIHBIX
KJIaCCOB KHUCJIIOPOACOACPIKAIINUX COeIMHECHUN



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, 9TaHOJIA, TIHLEPHHA, (eHona);
BBISIBIISITh TEHETHYECKYIO CBSI3b MEXIYy HUMU
U TOATBEPXKAATh €€ Haludhe ypaBHEHMSIMU
COOTBETCTBYIOIINX XUMHUUYECKUX PEaKIui ¢
HCIIOJIE30BAHUEM CTPYKTYPHBIX (hOpMyII

Tema 3.2
AJbaeruanl.
KapOonosbie

KHCJI0ThL. CJI0KHbIE

3¢ upbl

JIM4HOCTHBIE Pe3yJbTAaThI: CHIOCOOHOCTH IOHMMAaTh M IIPUHUMAaTh MOTHUBEI, HAaMEpEHHS,
JIOTUKY ¥ apryMEHTHl NPYTUX IpU aHaJIW3€ Pa3JIMYHBIX BHUIOB YUYEOHOW AEsITEIHHOCTH;
LICHHOCTHOTO OTHOIIECHUS K HCTOPUYECKOMY M Hay4dyHOMY HACICAUIO OTEUECTBEHHOM
XHUMUU; TOTOBHOCTH OIICHMBATh CBOE MOBEAECHUE U TOCTYIKU CBOMX TOBapHIEi C MO3UIHU
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE MOCIEACTBHM 3THUX MOCTYIKOB; HOHUMAaHHS
crneuu(GUKY XMMHH Kak HayKd, OCO3HaHMsA e€ poiu B (JOPMHPOBAHHM PALMOHAIBHOTO
HAyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUS 00 OKpY’XKaIoLeM MHpe Kak
0 EIMHCTBE MPUPOABl U YEIOBEKA, B IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U PEIECHUU
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

IToznaBaTeabHble Y'Y /I: UCIOIb30BaTh IPU OCBOCHUM 3HAHUH MPUEMBI JIOTHUECKOTO MBIIUICHUS
BBIJICIIATh XapaKTepHbIC INPU3HAKU MOHATUM M YCTaHABIUBATh UX B3aUMOCBS3b, MCIIONB30BaTh
COOTBETCTBYIOIINE TIOHATHSA [JISI OOBSICHEHUs OTICNHBbHBIX (DAaKTOB ¥ SBICHUHA; BHIOMPATH
OCHOBAHUSI M KPUTEPHU ISl KIacCH(pUKAIUK BEIIECTB M XUMUYECKHX PEAKIUH; yCTaHABINBAThH
HNPUYUHHO-CIIEACTBEHHBIE CBA3U MKy U3y1aeMbIMH SIBICHUSIMU;

Kommynukaruuble YY/| 3amaBaTh BOINPOCH IO CYHIECTBY OOCYXKIAE€MOW TEMBI B XOJe
IUajiora W/WIM TUCKYCCHH, BBICKa3blBaTh WAEH, (OPMYIHPOBATH CBOU IPEIIIOKCHHS
OTHOCUTEJILHO BBIIIOJIHEHHUS NIPEUIOKEHHO 3a1aun

PeryasituBnbie YY/I caMOCTOSTENBHO MIJIAHUPOBATh U OCYIIECTBISITH CBOIO ITO3HABATEILHYIO
NeSITeNIbHOCTD, ONperelsis e€ ey M 3aJady, KOHTPOJIHPOBATh M MO Mepe He0OXOAMMOCTH
KOPPEKTHUPOBaTh MpE[IaraéMblii aIropuT™M JOEHCTBHH TIpHM BBHIMOJHCHHH Y4YEOHBIX U
HCCIeIOBaTEeNbCKAX 3aJad, BBIOMpaTh HamOoiee >((PeKTUBHBIN crmocod MX pemieHUs c
y4ETOM TIOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHX pPEeaKIusX;

Coaep:kanue yuedGHOro MaTepuaia 2 https://resh.edu.ru/subject/le
1. Anbierunsl M KeToHbl DopManblerus, arneranbaerui: crpoenue, | 1 XapakTepu3oBarh cocCTaB, cTpoenue, | SSON/4776/

¢busnuecKkre H XHMHYECKHEe CBOMCTBa (peakiWd OKHCICHUS U npuMeHeHue, Qusndyeckue M xumuueckue | https://resh.edu.ru/subject/le

BOCCTAHOBIICHUS,  KAUECTBEHHBIE  DPEAKIWH),  IOJy4eHHE U CBOWCTBA, BaXKHENIINE CIIOCOOBI Mojydyenus | $50n/5952/

NpUMEHEHHE TUNMYHBIX — [PEICTABUTENECH  Pa3IMYHBIX

AueroH: crpoeHue, GU3HUYECKHE M XMMHYECKHE CBOWCTBA (peakuuu KJIACCOB KUCIIOPOACOIEPKALIUX COCAUHEHUN

OKHCIICHHSI ¥ BOCCTAHOBJICHHS), TIONyYCHHE W TNPUMEHEHHE.
OIHOOCHOBHEBIE TIpeAeNIbHBIE KapOOHOBBIE KUCIOTH MypaBbHHAs |
YKCYCHasi KHCIIOTBI: CTPOCHHE, (PU3NUYCCKUE M XUMHUYCCKHE CBOMCTBA
(cBoiicTBa, obIIIHe

JUIA  Kjacca KHCIOT, peakuus OJTepuUKalMM), T[ONydYeHUue U
le/IMeHCHI/le CTeapI/IHOBaﬂ " OJICMHOBAs KHUCJIOTHI KaK l'lpel:(CTaBI/ITC.]'[l/I
BBICIIUX KapOOHOBBIX KUCIIOT

Mputa KaK COJM BBICIIHX KapOOHOBBIX KHCIIOT, HX MOKOIIEe JeHCTBIE
CnoxHbIe 3QUPHI KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT ['mapomm3
cnokHBIX 3¢upoB Xupsl 'maponus sxupo [IpumeHeHue KHUPOB
buonoruyeckas posib >KUpPOB

(popmanprernga, aneranbAaeruaa, yKCyCHOW
KHCJIOTBI, TJIFOKO3bI, KpaxMalia, [[eJUTI0JIO3b]);
OnuceIBaTh COCTaB, XUMHUYECKOE CTPOCHUE U
MPUMEHEHHE JKUPOB, XapaKTepPH30BaTh HX

3Ha4YEHUE JUISt JKU3HEESI TEIbHOCTH
OpraHu3MoOB

Oco3HaBaTh  OMACHOCTh  BO3JCWCTBHS Ha
JKUBBIE OpraHu3MBbI onpeaenEHHbIX
OpPraHMYEeCKUX BEIIECTB W MOSCHATH Ha
npuMepax CIIOCOOBI YMEHBIICHUSA "

NpeaAOTBpaAllICHUA HMX BpPEAHOIO BO3H€ﬁCTBHﬂ



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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IIpakTHyeckune 3aHsTHS 1

IIpakTrnueckoe 3aHsTue 5. M3yueHue CBOWCTB pacTBOpa YKCYCHOM
KHCIIOTBI. BBIUncIeHns Mo ypaBHEHUIO XUMUYECKON peaknuu (Macchl,
00BpéMa, KOJIUYECTBA HCXOAHO- IO BEIECTBA WM MPOIYKTA PEaKIHH
10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HCXOIHBIX
BEIIECTB WIH MPOAYKTOB PEaKIHH)

Ha OpPraHU3M 4eJ0BeKa

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HaHUA — TMPOBEACHUE, HaONIOJEeHHEe U
OTIHICaHue XUMHYECKOTO SKCHEPUMEHTa
(;1abopaTopHEIe U IPaKTHIECKHE PabOTHI)
CrnemoBaTh mpaBmiIaM Oe3o0mmacHOW paboTHl B
nmabopaTopuu pu HCIIOJIb30BaHUH
XUMHUYECKOH mocyasl ¥ 00OpyZoBaHUS, a
Takke MpaBUIaM OOpallleHHs C BEUIECTBAMHU B
COOTBETCTBUM C WHCTPYKIMSMH BBITIOTHEHUS
1a060paTOPHBIX ONIBITOB U MPAKTHYECKUX
pabot o MONlyYeHUI0 U U3YYEHHUIO
OpPraHUYECKUX BEIECTB

[IpencraBisATe pe3ynbTaThl JIKCIEPUMEHTa B
dbopMe 3ammcH ypaBHEHHH COOTBETCTBYIOLIMX
peaknuii W Jenath BBIBOJABI HAa MX OCHOBE
[IpoBoANTE BBIYMCIEHUS] 1O  YPaBHEHUIO
XUMHUYECKON peakiuu

CaMOCTOSTEIEHO MIJIAaHUPOBATH u
OCYIIECTBISITH CBOIO MIO3HABATEIbHYIO
JIeSITENIbHOCTD; NMPUHAMATh aKTUBHOE ydJacTHe
B I'PYNIIOBOH yUeOHOI IesTeIbHOCTH

Tema 3.3.
YriaeBoasl

JIMYHOCTHBIE Pe3yJbTaThl: AKTUBHOTO HEOPHUSATHS JICHCTBUM, TMPHHOCAIIUX BpeI
OKpYy’Karolllel  TPUPOJAHOW  cpele, YMEHHsS  NPOTHO3UPOBATH  HEOJIArONMPHUATHEIC
JKOJIOTUYECKUE MOCICACTBUS MPEANPHUHUMAEMBIX JEWCTBUA W MOPEeAOTBpAIaTh WX,
HAIAYHsI Pa3BUTOTO DKOJOTHYECKOTO MBINUICHUS,  JKOJOTHYECKON KyJIbTYypPBI, OIBITA
MESITEIbHOCTH  DKOJIOTHYECKOM HAMpaBIEHHOCTH, YMEHHsS pPYKOBOJICTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHHKATHBHON M COIMAJbHON MPAKTHKE, CIIOCOOHOCTH M YMEHHS
aKTHBHO MPOTHBOCTOSTh UACOJIOTUU XeMOohoOuu;

Ilo3naBaTeabnsie YY/I: BiageTh OCHOBAaMH METOAOB HAay4yHOrO TIO3HAHUS BELIECTB U
XUMHYCCKUX PEakiuii; (OpMyTHUpOBAaTh MEIM H 337a4d  HUCCICIAOBaHHS, WCIOIb30BATh
MOCTABJICHHBIE U CaMOCTOSATEIBHO C(OPMYJIHPOBAHHBIC BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSI ¥ OCHOBBI JUIsI ()OPMHUPOBAHUSI THITOTE3BI TI0 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CyKIECHHI; BIIaJeTh HABBIKAMH CAMOCTOSITEILHOTO IUIAHMPOBAHUS W MPOBEICHUS YUCHUYECKUX
IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HAOIIOAATH 33 XOJOM MPOIECCa, CAMOCTOSITEIHHO
MPOTHO3MPOBATh €ro pe3yJbTar, (OpMyIUpoBaTh O0OOOMIEHHS W BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB HCCIIEAOBAHMS, COCTABISITh OOOCHOBAHHBIA OTYET O MPOJAETAHHOMN
paboTe; TPHOOPETaTh OMBIT YYCHHYCCKOM HCCIIEIOBATEILCKOW W TPOCKTHON JEATCIBHOCTH,
l'[pOS[B.]'lf{Tb CHOCOGHOCTB u T'OTOBHOCTH K CaMOCTOHTeHbHOMy l'[OI/ICKy METO0B pemeHI/m
HpaKTI/IquKI/IX 3aja4, l'lpI/IMeHCHI/I}O pa3.]'ll/l'-lHl:IX METO/J0B ITIO3HAHUA,

KommynukatnBable YVY]l 3amaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMOH TEeMbI B XoJe
Maiora W/WIM TUCKYCCHH, BBICKa3blBaTh WAEH, (POPMYIHPOBATH CBOU TPEIIOKEHHS
OTHOCHTEJIHHO BBITOJIHEHSI IPESITIOKESHHON 3a1a9n

PeryasituBHbie Y'Y/ caMOCTOSTEIHHO MIIAHUPOBATh U OCYHIECTBIISITH CBOIO IMO3HABATEIBHYIO
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JIeSTENBbHOCTD, ONpenesds eé 1eiId W 3alauyd, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTHU
KOPPEKTHUPOBATh MpEAJaracMblii ajlropuTM JCHCTBUA TNPH BBIIOJHEHHUH YYEOHBIX H
HCCIIEZIOBATENIbCKUX 3a7ad, BbIOMpaTh Hanboiee 3(QeKTHBHBIN CHOcO0 HMX pEUICHHS C
yu€TOM IOJIYYCHHUS] HOBBIX 3HAHMI O BEIIECTBAX M XUMHYECKHUX PEaKIHsX;

Cosep:xanne y4ed0HOro MaTepuaJia 1 https://resh.edu.ru/subject/le
1. VrieBombl: COCTaB, KilacCHQHUKANMs YrIeBOIOB (MOHO-, IH- H OnuceBaTh COCTaB, XUMUYECKOE CTpoeHue u | $50N/6150/

nonucaxapuasl)  Imokoza  —  mpocredmuit | MOHOcaxapuu: NpUMEHEHHE JKUPOB, Xxapakrepuszosars wux | https://resh.edu.ru/subject/le

0COOEHHOCTU CTPOEHUs MOJIEKYJIbI, (PU3MIECKUE M XUMHUUYECKUE 3HAYECHUE Ut KH3HEAEATENbHOCTH | $S0N/5413/

cBolicTBa (B3ammopeiicTBue ¢ runpokcuaoM menu (II), oxucnenme OpraHU3MOB

aMMHaYyHBIM pacTBOpoM okcuga cepebpa (I), BoccTaHOBIEHHE, Oco3HaBaTh  ONAcHOCTh  BO3ACWUCTBHS Ha

OpokeHHE TJIOKO3BI), HAXOXICHHE B INPHUPOIE, IMPHMEHEHHE, JKHBBIC OpraHu3MbI OIpeIeIEHHBIX

6uosornyeckast pois GorocuHre3 OpyKT03a KAK H30MEpP TITFOKO3BI OpPraHMYeCKWX BEHNIECTB M MOSCHATH Ha

Caxapo3a — TIpeICTaBUTElh IUCaXapuI0B, THAPOIN3, HAXOKICHUE B mpuMepax Croco0Bl  yMEHBIICHUS u

MIPUPOJIE ¥ IPUMEHEHHE.

Kpaxman u memrmonosa Kak IHpupoaHbele nonumepsl CTpoeHue
KpaxManga W Heimono3bl Pusnueckne MW XUMHUYECKHE CBOMCTBa
Kpaxmaia (THAPOIIN3, KAUeCTBECHHAS PEaKIIHsI C HOIOM)
JlemoHcTpaums:

BzaumopeiicTBue Kpaxmasua ¢ HOA0OM

npeaoTBpaliCHust UX BPEIAHOTO BOSﬂeﬁCTBHﬂ
Ha OpraHu3M 4€JIOBCKa

WnanBuayanbHble MPOEKTHI

Pesunosoe giino.

M3yueHue oTHeuaTKoOB NaJbLEB.

Kpaxman B npoaykrax nutaHus
N3yyenune nnecenu

M3roroBnenue Kpacoxk.

M3yuenune mokonana

KoncrpyupoBanue MonekyJ.
HccnenoBanue MoIOKa B IOMAIIHUX YCIOBUSX.
BnusHue riroTeHa Ha OpraHusM YejaoBeKa
HccnenoBanne aHTHOMOTHKOB.
OrnpezeneHue kauecTa Ména

Brnustaue 3yOHO# macTsl Ha AMaib 3y00B.
HccnenoBanne HbIOTOHOBCKOM KUJKOCTH.

Pa3znen 4. A3oTcoepxaniue OpraHnyecKie coexnHeHust 1

Tema 4.1. AMUHBI.
AMHHOKHCJIOTHI.
Bbeakn

JIM4HOCTHBIE pe3yJbTaThl: CIOCOOHOCTH IOHHMMAaTh Y IPUHUMATh MOTHBBI, HAMEpPEHHS,
JIOTUKY ¥ apryMEHTHI JPYTUX IPU aHaJIu3e Pa3JIMYHBIX BHUIOB YUYeOHOW AEsITeIbHOCTH;
LICHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4yHOMY HACJIEIUI0O OTE€UYEeCTBEHHOM
XUMHUH, TOTOBHOCTH OILICHUBATH CcBOE IMMOBEICHNUE U IIOCTYIIKHM CBOUX TOBapI/IH_lep'l C l'lOSI/IL[I/If/i
HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE ITOCIEICTBHH STHUX IIOCTYNKOB; IIOHMMAaHHUS
cnenmu(UK XMMHUM KaK HayKH, OCO3HaHHS e€ pOJH B (GOPMHPOBAHHU PAIOHAILHOTO
HAy4YHOTO MBINUICHNUS, CO3JaHUH IIEJIOCTHOTO MPEJCTABIEHUS 00 OKpYXKAIOm[eM MHpe Kak
0 eIMHCTBE NPUPOABI M YEJIOBEKa, B TO3HAHUH INPHPOIHBIX 3aKOHOMEPHOCTEH W PElICHUH
npo06sieM COXpaHEeHUs NPUPOTHOTO PABHOBECHS

Ilo3HaBaTebHble YY]I: HCIOIB30BATh IPU OCBOCHUU 3HAHUH NPUEMBI JOTMYECKOTO MBIIUICHUS



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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BBICIATh XapaKTEpHbIe MPU3HAKU TOHATHH M YCTAHABIUBATh MX B3aMMOCBS3b, HCIONB30BaTh
COOTBETCTBYIOI[ME IIOHATHA I OOBSCHEHHS OTHENbHBIX (aKTOB M SIBICHHM; BHIOMpPATh
OCHOBAHUSI U KPUTEPHHU IS KJIaCCH(PUKALUK BEIIECTB U XUMHYECKHX PEaKLUi; ycTaHaBIHBATh
MPUYUHHO-CIIEACTBEHHBIE CBA3U MEXKAY U3ydaeMbIMU SBICHUSIMU;

KommynunkatuBuble YY]I 3amaBaTe BONIPOCH IO CYIIECTBY OOCYXIaeMOH TeMBI B XOJE
Iuajiora W/WIM JTUCKYCCHH, BBICKa3blBaTh WAEH, (OPMyIHpPOBATH CBOM IIPEAITIOKESHHS
OTHOCHTEJIHHO BBIITOJIHEHSI IPEIOKECHHOH 3a1a9n

PeryastuBabie Y'Y/l caMOCTOSTENHHO IIJIAHUPOBATE U OCYIIECTBIATH CBOIO ITO3HABATEIHHYIO
JIeSITENIbHOCTD, ONpereNss e€ Ielu U 3aJady, KOHTPOJIHPOBAaTh U MO Mepe HeoOXOAMMOCTH
KOPPEKTHUPOBaTh MpEIaraeMblii alropuT™M JAeHCTBUH TNpU BBIMOJHEHMHM YUYEOHBIX H
HCCIIEZIOBATENIbCKUX 3a]ad, BbIOMpaTh Hanboiee 3(QeKTHBHBIN CHOCO0 HMX pEUICHHS C
y4ETOM TI0JIyueHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHX peaKIUsX;

Cojaep:xanue yueOHOro MaTepuaJa 1

AMUHBL. MeTHIaMHH M aHWIHH: CO- CTaB, CTPOCHHE, (U3NYECCKHE U
XUMUYECKUEe CBOIicTBa (ropeHue, B3auUMOJEHCTBHE C BOAOH U
KHCIIOTaMHu).

AMWHOKHCIIOTBI ~KaKk aM(pOTEepHbIe OpraHHYECKHEe COECIMHEHHS
duspdeckne M XUMHYECKHE CBOWCTBA aMUHOKHCIOT (Ha TNpuMepe
runuHa) bronorndyeckoe 3HaUeHNe aMHHOKHUCIIOT

ITenTuae:

Benku  kak  OpUpPOAHBIE  BBICOKOMOJIEKYJIIPDHBIE  COCAMHEHHUS
[lepBuuHasi, BTOPUYHAS U TPETUYHASI CTPYKTypa OeJIKOB XHMUYECKHE
CBOICTBa OEJIKOB: THIAPOJIN3, IEHATypaLusl, KAYECTBECHHBIE pEaklUy Ha
Oenku

JdemoHcTpaunu

JeHaTyparus OeIKOB MpPH HAarpeBaHMU; I[BETHBIE PEaKIIUU OEIKOB

PackprlBaTh CMBICT H3y4YaeMbIX  IOHSITHH
(BBIABIITh MX  XapaKTepHBIE  IPH3HAKH),
YCTaHaBIUBATh UX B3aUMOCBS3b, HCIIOIB30BaTh
COOTBETCTBYIOIINE IOHATUS TIPU ONHCAHHUU
COCTaBa, CTPOCHHSA u MpeBpaIieHu i
OPraHNYEeCKUX COECINHEHUIN

Hcnonp3oBaTh XMMHYECKYIO CHMBOJIUKY UIS
COCTaBJICHHS MOJICKYJIPDHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIéHHOMN) dbopmyn
OpPraHWYECKUX BEIIECTB

Onpenensats NPHHAUICKHOCTh BEIIECTB K
ompeAenéHHOMY KilacCy IO COCTaBy H
CTPOCHHIO, HA3bIBAaTh MX MO CHCTEMAaTHIECKOU
HOMEHKJIAType;  NPHUBOAWTH  TPHBHAILHBIE
HA3BaHUS OTIENBHBIX MPEACTaBUTENEH
XapaxkTepu3oBarb cocCTaB, CTpOeHHE,
MpUMeHeHHe, (QU3NYeCKHe W XUMHUYECKHe
CBOWCTBa, BaXHEHIIHME CIIOCOOBI IOJYy4EHHUs
THUIIUYHBIX TNPEACTAaBUTENICH a30TCOoAepIKaInX
coenHEHHH (TauuHa U 6enkoB) [loscHATE Ha
MpuMepax 3HaueHHe OEIKOB sl OpraHu3Ma
JeIoBeKa

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METOJIBI
MO3HaHMA — HAOMIOJAaTh M OIKCHIBATH
JIEMOHCTPAIIMOHHBIN IKCIIEPUMEHT
CaMocCTOsTENbHO IJIAaHUPOBATh U
OCYIIECTBISTH CBOIO MO03HABATEIBHYIO
NIeSITENIEHOCTD; NMPUHAMATh aKTHBHOE ydYacTHe
B TPYINIIOBOH y4eOHOI e TeIbHOCTH

https://resh.edu.ru/subject/le
sson/4743/
https://resh.edu.ru/subject/le
sson/6296/
https://resh.edu.ru/subject/le
sson/5452/

Pa3gen. 5. BoicokoMoJIeKy/JIsIpHbIE COeTHHEHHSI 1

Tema 5.1 | JInunocTHBbIE Pe3yabTaThi: COGMIONCHNS IPABII GE301aCHOr0 OOPALICHHS C BELIECTBAMH 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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Iliacrmaccesl.
Kayuyku. Boiiokna

OBITY, MOBCEIHEBHON JKM3HM U B TPYJIOBOH MAEATENBHOCTH; FOTOBHOCTH K OCO3HAaHHOMY
BBIOOPY MHAMBUAYAJIBHOH TpaeKkTopuu oOpa3oBaHus, Oyaymieil mpodeccuu U peaau3alnuu
COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB C y4Y&TOM JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XHMUH, UHTEPECOB M MOTpeOHOCTEl 00IiecTBa;

Io3naBaTensnbie YY/I: CTPOUTH JIOTHUECKHE PACCYKACHHS (MHIYKTUBHBIC, JICIYKTHBHBIC, IO
QHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PacCMaTPUBAEMBIX SIBICHUSX,
(hopMynIHpOBaTh BBHIBOABI M 3aKIIOYEHMS; NPUMEHATh B IPOIECCE MO3HAHUS HCHONB3yeMbIe B
XMMHH CHMBOJIMUECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBhIBaTh MOJAENBHEIE IPEICTaBICHUSI —
XMUMHUYECKUH 3HAK (CHMBOJ) 3JE€MEHTa, XUMHUUecKas GopMyJiia, ypaBHEHHE XUMHUYECKON peakIuu
OpH PEHIeHUH Yy4YeOHBIX MO3HABATENbHBIX M TPAKTHYECKHX 3a7ad, INPHUMEHSTh Ha3BaHHbBIE
MOJIENbHbIE TPEACTABICHUS [UISl BBIABICHUS XapaKTEPHBIX NPHU3HAKOB H3Y4aeMBIX BEILIECTB U
XUMHUYECKUX peaKLuil;

KommynukatuBable YY/I: BolcTynarb ¢ Ipe3eHTaluell pe3yJbTaTOB IO3HaBaTEIbHOU
JIeATEIBHOCTH, IOJIyY€HHBIX CaMOCTOSTEIBHO HJIM COBMECTHO CO CBEPCTHHKaMH IpU
BBIITOJTHEHHH XHMHUYECKOTO JKCIIEPUMEHTa, MPAKTHYECKOW pabOTHl IO HCCIIETOBAHHUIO
CBOWCTB M3y4aeMBbIX BEIIECTB, peajHn3ally y4eOHOTro MpoeKTa U (GOpMyJIUPOBATH BBIBOIBI
0 pe3yibpTaTaM IPOBEAEHHBIX HCCIENOBaHUI MyTEM COIVIacOBaHUS IO3ULMIL B XOJe
0o0cyXIeHus 1 0OMeHa MHEHUSIMHA

PeryasituBuble YY/I: ocymecTBIATh CaMOKOHTPOJb CBOEM [ESITENBbHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOLIEHKH

Conepsxanne yueOHOro npeamera 1

1. OCHOBHBIC MOHSTHS XHMHH BBICOKOMOJICKYJISIPHBIX COCIHHCHHIA: Brnaners H3y4aeMbIMU xumuueckumu | https://resh.edu.ru/subject/les
MOHOMEp, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPH3AIHH, MOHATHSIMU: PAaCKPbIBaTh CMBICT H3ydyaeMbIXx | Son/6095/
cpenmHsisi  MoJeKkyispHas Macca OCHOBHBIE METOIBI  CHHTE3a [MOHATUHA W TNPUMEHATh OTH moHsTUs npu | https://resh.edu.ru/subject/les
BBICOKOMOJIEKYJIIDHBIX ~ COCAMHEHUH —  [OJMMEpU3auusi U OIMCaHUU cocrasa u crpoenust | son/6152/
MTOJIMKOH/ICHCAIIHS BBICOKOMOJICKYJISIPHBIX opranmyeckux | https://resh.edu.ru/subject/les
[MmacTtmaccel  (MMONMMSTHIICH, TOJIANIPONHIICH, TOJMBHHHIIXJIOPHI, BEIIECTB, ISl OOBSICHEHUS] OTAEIbHBIX (hakToB | SON/4777/
MTOJIUCTHPOIT). U SIBJICHUH https://resh.edu.ru/subject/les
HarypanbHblii W CHHTeTHYECKME  Kaydyykd  (OyTaJHMEeHOBBIH, Hcnonb30BaTh XUMUYECKYIO CHMBOJMKY Juisi | SOn/4823/

XJIOPOTIPEHOBBII M M30NIPEHOBHIH). BosokHa: HatypaigbHbIe (XJIOMOK,
epcTh, IMIENK), HUCKYCCTBEHHbIE (alleTaTHOE BOJOKHO, BHCKO3a),
CHHTeTHYeCcKHe (KalpoH M JaBCaH)

JemoHcTpauus

03HaKOMJICHHE C 0Opa3IaMy NPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH,
IJIACTMACC, KAyIyKOB

COCTaBJICHHS CTPYKTYPHBIX (pOpPMYIT BelIeCTB U
ypaBHEHUH  peakluil nonuMmepuszalul U
MOJIMKOHICHCALIUU

I/IH)II/IBI/IZIyaJIbHLle MPOEKTLI
HpOGKT H3IrOTOBJICHUS JIM3YHA

Pa3nen 6. Teopernueckue 0CHOBHI XMMHM 9

Tema 6.1. CTpoenue
aTOMOB.
IMepuonuyeckuii
3aKO0H U
Ilepuognueckas
CHCTEeMa XHMHYEeCKUX

JIN4HOCTHBIE Pe3yJbTAThl: CITOCOOHOCTH TOHUMATh W NPHUHUMATh MOTHBBI, HAMEPECHUS,
JIOTUKY ¥ apTyYMEHTBHI JPYTHUX MPU aHAIIU3€ Pa3IUYHBIX BHJIOB YYEOHOU AEATEIHLHOCTH;
IICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO OTCUECTBEHHOU
XHUMHH; TOTOBHOCTH OLIEHUBAaTh CBOE TMOBENIEHNE W MOCTYIKH CBOMX TOBApPHUIICH C ITO3HIIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAaHHE IOCJIEACTBUM ATHX MOCTYIKOB; NOHUMAaHUS
crennUKH  XUMHH KAk HayKH, OCO3HaHHs e€ ponu B (HOPMHPOBAHHH PallMOHAIBHOTO



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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3nementoB /. U.
MenpaeseeBa

HAY4YHOTO MBIIUIEHNUS, CO3IaHUHU IIEJIOCTHOTO MPEJCTABIEHUs] 00 OKpY’XKaIOLIEM MHpE Kak
0 eIMHCTBE MPHUPOABI U YEIOBEKA, B MO3HAHUH NPHUPOJIHBIX 3aKOHOMEPHOCTEH M PEUICHUH
po6JieM COXpaHEHUs IPUPOJIHOTO PaBHOBECHS

Ilo3naBaTtenabnbie YY/I: Ucnonp30BaTh PU OCBOCHUN 3HAHUN NPUEMBI JIOTHUECKOTO MBILUICHUS
BBIJICIIATh XapaKTCpHbIC IPU3HAKU MOHATUH U YCTaHABIUBATh MX B3aUMOCBS3b, MCIOIB30BaTh
COOTBETCTBYIOIINE TIOHATHS U1 OOBSICHEHWS OTHIENBbHBIX (DaKTOB ¥ SBICHUH; BHIOMPAThH
OCHOBAHUS M KPUTEPHH IS KJIACCU(PUKAIMK BEIIECTB U XUMHYECKHX PEaKIHi; yCTaHaBIIMBATh
IPUYUHHO-CIECICTBEHHBIEC CBA3U MEXKy U3y4yaeMbIMU SBICHUAMY;

KommynukaTuBable YY]I 3amaBaTh BONPOCH MO CYIIECTBY OOCYXZaeMOW TEeMBI B XOJe
JIUajora W/WIM JUCKYCCHH, BBICKa3blBaTh HAEH, (GOPMYJIHUPOBATH CBOM IPEIUIOKCHHS
OTHOCHTEJBHO BBIITOJIHEHHS IPEATIOKEHHON 3a1aun

PeryasituBnbie Y'Y/l caMOCTOATENBHO NIIAHUPOBATh U OCYIIECTBISATH CBOIO IIO3HABATEIbHYIO
JIeSITENIbHOCTD, ONpereNnss e€ Ielu U 3aJady, KOHTPOJIHPOBAaTh U MO Mepe HeoOXOAMMOCTH
KOPPEKTUPOBaTh NpeUlaraeéMblii aJropuT™M JeHCTBHH IpHU BBINOJHEHHHM YYEOHBIX W
HCCIIEZIOBAaTEIbCKUX 3ajad, BEIOMpaTh Haunboiee 3(QeKTHBHBIN croco® WX pemieHHs C
y4ETOM NOJIy4EeHHs] HOBBIX 3HaHUN O BElleCTBaX U XUMUYECKUX pPEaKIMsIX;

CojaeprxaHue yue0HOIo MaTepuaja 1
1. Xumuueckuil 3eMeHT ATOM  SIApo aroma, H30TOIBI. DIIEKTPOHHAS PackpbiBaTh CMBICH HW3ydaeMblx moHsATHH | https://resh.edu.ru/subject/les
000J7109Ka DHEPreTHYECKUe YPOBHH, MTOAYPOBHH ATOMHBIE OpOHUTAaNH, (BBIABIIATH WX  XapakKTepHble Tpu3HaKW), | son/5581/

S-, p-, d-sneMeHTH! OCOOCHHOCTH pACHPENENCHUs 3JIEKTPOHOB IO
opOHuTaNsIM B aroMax »JJEMEHTOB IIEPBBIX YETHIPEX IIEPHOJOB
DneKTpoHHast KOHQUTYpanus aTOMOB

[epuoanueckuii 3akoH u Ilepuoguueckass cucTeMa XHUMHYECKHX

3JIEMEHTOB
bl n MenneneeBa CBs3p MEPHOOUYECKOTO 3aKOHAa U
Ilepronnueckoil CUCTEMBI XHUMHUYECKHX 3JIEMEHTOB A "
MenpaeneeBa ¢  COBpEMEHHOM  Teopued  CTPOEHUSI  aTOMOB

3aKOHOMEPHOCTH W3MEHEHHUS! CBONCTB XHUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX MMM IPOCTBIX W CIJIOKHBIX BEIIECTB II0 TpynmaMm M
neproaaM 3HaueHHe MePUOIUIECKOro 3aKOHA B Pa3BUTHU HAYKH
JdemMoHcTpanuun

Buner Tabnmun «Ilepuonnyeckast cucreMa XMMHYECKHX 3JIEMEHTOB /J|
N Menneneesa»

YCTaHABIUBATh UX B3aUMOCBS3b
PackpbIBaTh CMBICI IEPHOINIESCKOTO 3aKOHa []
N MeHnneneeBa U JEMOHCTPUPOBATH  €rO

CHUCTEMAaTH3UPYIOUIYI0, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (DYHKITUN

XapakTepnu3oBaTb  3JICKTPOHHOE  CTPOCHHE
aTOMOB  XHMHYECKHX  d3JeMeHToB  1—4
MIEPHUOIOB, HCIIOJNIB3YSI TIOHSITHUS

«s-, p-, d-351eKTpOHHBIE opburamm»,
«IHEPreTHYECKUe YPOBHU»

OOBSCHATP  3aKOHOMEPHOCTH  HM3MEHEHUs

CBOHCTB XMMHMUYECKHUX
COCMHEHMH 110 Iepuoaam
u rpynnam  Ilepuonuueckoit  cuUCTEMBbI
xumuaeckux 3neMeHToB /| I Menneneesa

OJICMCHTOB H HUX

https://resh.edu.ru/subject/les
son/5911/

Tema . CTpoenue
BelllecTBA.
Mmuoroodpa3ue
BellleCTB

JIn4HOCTHBIE Pe3yJabTaThl: AKTUBHOTO HENPHUSATHS JIEHUCTBUH, TNPHUHOCAIINX Bpex
OKpYJKarolllel  NPHUPOJHOW  cpele, yYMEHHs  IPOTHO3MPOBAThH  HEOJIArONpHUATHEIC
SKOJIOTUYECKUE IMOCIEJCTBUSA MpEeANpUHUMAEMbIX JEHCTBHII M IpenoTBpaliarh uX;
HQJINYUSA PA3BUTOTO JKOJIOIMUYECKOI'O0 MBIIUICHHS,  3KOJOTMYECKONW KyJbTYphl, OIIBITA
JIeATETIbHOCTH 3KOJIOTUYECKON HaIlpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBAaTbCA HMHU B
MMO3HABATENFHON, KOMMYHHKATUBHON W CONHMANBbHON NpPaKTHUKE, CIMOCOOHOCTH M YMEHUS
aKTHBHO TMPOTHBOCTOSITH UACOJOTUU XeMopoOuu;

IMo3naBaTensnble YYJI: BmageTb OCHOBAaMH METOJOB HAYYHOTO TIIO3HAHUS BEIIECTB H
XUMHYECKAX peaknuid; (OpMyIUpOBaTh MENM © 3aadd HWCCIENOBaHHSA, WCIOIb30BaTh

IMOCTABJICHHBIC M CaMOCTOATCJIBHO ccbopmynnposaﬂﬁble BOIIPOCHI B Ka4y€CTBC MHCTPYMCHTA



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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TIO3HAHUSI ¥ OCHOBBI JUIs1 ()OPMHUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX
CYKIEHHH; BIIaJeTh HABBIKAMH CAMOCTOSTENBHOTO IUIAHHPOBAHUS U NPOBEACHUS YUEHHUECKHX
SKCIIEpPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAONIOAATh 32 XOAOM MPOIECCA, CAMOCTOSITENHHO
MPOTHO3MPOBATh €r0 pe3yibTaT, (OpMyNHpoBaTh O0O0OOMIEHHS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEIOBAaHMS, COCTABIISITH OOOCHOBAHHBIN OTYET O HPOAENAHHON
paboTe; TpHOOpETaTh OIBIT YYEHHMYECKOH HCCIEeOBATeIbCKOM W IIPOEKTHOH JesTeIbHOCTH,
HpPOSIBISATh  CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTEIBHOMY IIOMCKY METOJOB pEUIeHHS
MPaKTUYECKUX 3aJ]iay, IPUMEHECHUIO Pa3JIMUYHbIX METOI0B [IO3HAHMUS;

KommynukaTuBHble YY]I 3amaBaTh BONPOCH MO CYIIECTBY OOCYyXZaeMOW TEeMBI B XOJe
JIUajora W/WIM JUCKYCCHH, BBICKa3blBaTh HAEH, (GOPMYJIHUPOBATH CBOM IPEIUIOKCHHS
OTHOCHTEJBHO BBIITOJIHEHHS IPEATIOKEHHON 3a1aun

PeryasituBnbie Y'Y/l caMOCTOATENBHO NIIAHUPOBATh U OCYIIECTBISATH CBOIO IIO3HABATEIbHYIO
JIeSITENIbHOCTD, ONpereNnss e€ Ielu U 3aJady, KOHTPOJIHPOBAaTh U MO Mepe HeoOXOAMMOCTH
KOPPEKTUPOBaTh NpeUlaraeéMblii aJropuT™M JeHCTBHH IpHU BBINOJHEHHHM YYEOHBIX W
HCCIIEZIOBAaTEIbCKUX 3ajad, BEIOMpaTh Hanboiee 3(QeKTHBHBIN crnoco® WX pelmieHHs C
y4ETOM NOJIy4EeHHs] HOBBIX 3HaHUN O BElleCTBaX U XUMUYECKUX pPEaKIMsIX;

CojaeprxaHue y4eOHOro npeamMera 1

1 CrpoeHue BeliecTBa XHUMHUECKas CBS3b BHIBI XMMHUYECKOW CBS3H PackpbiBaTh CMBICT ~ HW3y4aeMbIX  moHsATHI | https://resh.edu.ru/subject/less
(koBazeHTHasi HEMOJSIpHAS W TOJSIPHAs, HOHHAs, METaJuIMdecKasi) (BBIAEIATE WX XapakTepHBIC MpH- 3HaKH) W | 0n/6479/
MexaHu3Mbl  00pa30BaHUSl  KOBAICHTHOW  XHMHUYECKOW  CBSI3H NPUMCHSATh O3TH TOHATHs Ipu omucaHuu | https://resh.edu.ru/subject/less

(OOMEHHBIT W OHOPHO-AaKIENTOPHBIH)  BomopomHas  CBs3b
BanentHocTh DnekTpooTpunarenbHocTh CTeneHs okucieHus: MoHsr:
KaTUOHBI U aHUOHBI

BemjectBa MOJICKYJISIPHOTO M HEMOJIEKYJISIPDHOTO CTpPOEHUSI 3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA THIBI KPUCTAIUIMYECKUX PEMIETOK U
CBOMCTBA BEIIECTB

[lonsiTHe O pAHCHEpCHBIX cHUcTeMaxX VICTHHHBIE W KOJUIOHMIHBIE
pactBopsl MaccoBasi IO BEIIECTBa B PacTBOPE

Knaccudukanus Heopranuueckux coenmHeHuidt  HomeHkmarypa
HEOpraHW4Yeckux BelecTB [‘eHeTHuyeckass CBSI3b HEOPraHUYECKUX
BEIIECTB, MPUHAJIEKAIIUX K PA3JIMYHBIM KJaccaM

COCTaBa U CTPOCHUS BEIIECTB, /IS OOBSICHCHUS
OT/CIBHBIX (DaKTOB

U SIBIICHUH

Omnpenenars  BUJABI ~ XUMHYECKOH  CBS3U
(KOBaJICHTHOM, HOHHOM, METaJTIHICCKOM,
BOJOPOJHOH) B COCJIMHEHUSX;  THII
KPUCTAUIMYECKON  PEHmIETKM  KOHKPETHOTO
BEIIIECTBA

Onpenensirb BAJICHTHOCTh u CTereHb
OKHCJICHUS XUMHYECKHUX JJIEMEHTOB B

COCIMHEHMIX Pa3INYHOrO COCTaBa
IIpOBOANTH BBIYHCICHHS C HCIOJIB30BAHHEM
MOHATHA  «MaccoBas JOJII  BEIIECTBA B
pactBope»

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

HNuauBuayanbHbIe MPOEKTHI
XwuMusi BOKPYT Hac.

Tema 6.3.
XumMuuyecKkue
peakuun

JIngHOCTHBIE Pe3yabTaThl: COONIONEHUsT IPaBU 0e30MacHOro oOpalieHus C BEeIeCTBAaMH B
OBITY, TOBCEIHEBHON JXM3HM W B TPYIOBOH JEATEIBHOCTH; FOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HMHIMBUAYAIbHOIH TpaekTopuu oOpasoBaHwus, Oynymieil mpodeccun M peann3anuu
COOCTBEHHBIX J>KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K
XUMHH, UHTEPECOB M MOTPEOHOCTEH 0OIIecTBa;

Io3naBaTensnbie YY/I: CTPOUTH JOTHUECKUE pacCyXKIEHHUs (MHIYKTUBHBIE, IEXyKTHUBHEIE, 10
QHAJIOTHN), BBIABIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PAcCMAaTPUBACMBIX SIBICHUSX,
(GopMyIHpOBaTh BBIBOJBI M 3aKJIIOUEHHMS; NPUMEHATh B IPOIECCE MO3HAHHUs MCHOJIb3yeMbIe 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 CHUMBOJIMYECKHE (3HAKOBBIE) MOJEINH, MPeoOpa3oBbIBATh MOJEIbHBIE MPEACTABICHUS —
XMMHUYECKUH 3HAK (CHMBOJ) 3J€MEHTa, XUMHUUecKas (GopMyJiia, ypaBHEHHE XUMHUYECKON peakIuu
OpH PEHIeHUH Yy4YeOHBIX MO3HABATENbHBIX M TPAKTHYECKHX 3a7ad, NPHUMEHSATh Ha3BaHHbBIE
MOJIENbHbIE TPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX NPHU3HAKOB H3Y4aeMBIX BEILIECTB U
XUMUYECKUX PEaKIUi;

KommynukaruBable YY/I: BblcTynarb ¢ Ipe3eHTaluedl pe3yJbTaTOB II03HaBaTEIbHOU
JIeATEIbHOCTH, IOJIyY€HHBIX CaMOCTOSATEIBHO HJIU COBMECTHO CO CBEPCTHHUKAaMH IpHU
BBIITOJTHEHUHM XHMHYECKOTO JKCIIEPHUMEHTA, MPAKTHYECKOH pabOThl IO HCCIIETOBAHHUIO
CBOMCTB M3y4aeMBbIX BEILIECTB, pealu3alid y4eOHOTO MpoekTa U (OPMYIHPOBaTh BBIBOIBI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIENOBAaHUNW NMyTEM COIVIACOBAHUS IMO3ULMUN B XOI€
0o0cy>XIeHus 1 0OMeHa MHEHUSIMHA

PeryasituBubie YY/I: ocymiecTBIATL CaMOKOHTPOJb CBOEM HEITENbHOCTH Ha OCHOBE
caMOaHaJln3a M CaMOOLIEHKU

Coaepskanue y4e0HOro MaTepuaia 7 https://resh.edu.ru/subject/le
1. XuMuyeckasi peakmusi. 3 OOBICHATH 3aBUCUMOCTb ckopocTH | $S0n/4938/

Kiaccudukanmss XuMHYECKMX peakuid B HEOPTraHWYECKOW U XUMHYECKON  peakuMu OT  pa3IMUHBbIX

OPraHWYeCKON XUMHUU 3aKOH COXPAaHEHHWs MAcCChl BEIIECTB; 3aKOH (dhakTopoB

COXpaHEHUs U MPEBPAILCHUs SHEPTUH [TPH XUMHUECKHUX PEaKIUAX Ornpenensithb Xapaxkrep CMEIICHUS

CkopocTh peakunu, €€ 3aBUCUMOCTDH OT Pa3JIHYHbIX (PAKTOPOB
OOpatuMmele peakinmu XUMHYECKoe paBHOBecue DakToOpHI,
BJIUAIOIINE HA COCTOSIHUE XUMHUUYecKoro paBHoBecus [Ipunnun Jle
IITarense

OnekrponuTHdeckas — aucconumanus  CuiapHble U cialOble
anekTponautsl  Cpela BOJHBIX PacTBOPOB BEIIECTB: Kucias,
HeWTpasnbHasi, meiaouHas IloHsATHE O BOJOPOAHOM MOKa3aTese
(pH) pactBopa. Peakmum woHHOTO OOMeHa ['mamponums
OpPraHNYECKNX M HEOPTaHUIECKUX BEIIECTB.
OKHCIUTEIbHO-BOCCTAHOBHUTEJIbHBIE peakuuu [loHsatue 00
SJIEKTPOJIM3€ paciulaBOB U pacTBopoB couseil. [Ipumenenue
SJIEKTPOJIN3a.

JleMoHCcTpanumn

MOJEIN KPUCTAUIMYECKUX PELIETOK; Pa3IoXKEHHEe MEepOKCHIa
BOJIOpPOJa B MIPUCYTCTBHH KaTajln3aTopa

[pakTHyeckue 3aHATUS 2

IIpakTueckass pabora 6. BnusHue pasnu4HbIX (PaKTOpPOB Ha
CKOPOCTh XHMHYECKOW peakuuu. BpluncieHus: pacdyeTbl cC
HCIIOJB30BAHUEM IIOHSITHUS «MaccoBas JOJisI PacTBOPEHHOIO
BELLECTBA»; PACUYETHI IO YPABHEHUAM XMMHUUECKUX PEaKLUi, B TOM
YUCJIC TCPMOXUMHYCCKUE paC‘-IéTbl

JlaGopaTopHble 3aHATHSA 2

JlaGopaTopHas pabota 1. [IpoBeneHne peakiuii HOHHOTO OOMEHa;
OmpeJieJIeHne  Cpeabl  PACTBOPOB  BEIIECTB C  ITOMOIIBIO
YHHUBEPCaIbHOT0 HHAUKATOpa

XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHEIIHEro  BozaewcTBus  (npunuun Jle
[larennbe)

CoCTaBJsATh YPaBHEHHS PEAKIU pa3IndHbIX
THIIOB; IIOJHBIE M COKpAlIEHHbIE HOHHBIE
YpaBHEHUsI PpEaKIUid, YYUTHIBasl YCIIOBHSI,
[IPU KOTOPBIX 3TH PEAKIMK UIYT 10 KOHIA
TToaTBEpKIaTH CYIIECTBOBaHHE
TEHETHYECKOM CBsI3U MEKITY
HEOPTraHWYECKUMH BEIIECTBAMH C MTOMOIIBIO
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX

peaxkuuii
IlpoBoauth, HaOIIOAATH W  OMHUCHIBATH
XUMUYECKUH IKCIIEPUMEHT: o

OINpPENEeICHUI0 CpeAbl BOJHBIX PAacTBOPOB
BEIIIECTB, BBIBICHUIO YCIIOBHH ITPOTEKaHUS
peaknnuii HOHHOTO OOMEHa, H3yYCHUIO
BIIMSTHUSL PA3TUYHBIX (DAKTOPOB HA CKOPOCTH
peakiuii CiegoBaTh NpaBwiaM MOJb30BAHUS
XUMHUYECKOH mocynoil M J1abopaTOpPHBIM
o0opynoBaHHEM

npe}lCTaBHﬂTb peE3yabTaThl XHUMHUYECCKOTO
SKCIEpUMEHTa B (hopMe 3alncH ypaBHEHUH
COOTBETCTBYIOIIMX pEaKIud ¥  Je’aTh
BBIBOJIBI HA HX OCHOBE

[IpoBOINTH BBIYHCICHHUSI 110 YPaBHEHHSIM



https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/4938/
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XUMHUYCCKUX peaKL[I/II\/II, B TOM quciae

TEPMOXHUMHUYECKHUE PacUEThI

Paznen 7. Heoprannyeckasi XuMusi 3

Tema 7.1.
HemeTasibl

JIMYHOCTHBIE Pe3yJbTAThI: CITOCOOHOCTH TIOHHUMATh W NMPUHUMAaTh MOTHBBI, HAMEPCHUS,
JIOTUKY ¥ apTyYMEHTHI JPYTHUX MPU aHAIIU3€ Pa3IUYHBIX BHJIOB YYCOHOW IEATEIHLHOCTH;
LIEHHOCTHOTO OTHONICHHUSI K HCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO0 OTEUECTBEHHOU
XUMHH; TOTOBHOCTH OLIEHHUBATh CBOE MOBEJEHHE U MOCTYNKH CBOUX TOBApPHUILEH C MO3UIINI
HPaBCTBEHHBIX U MPAaBOBBIX HOPM U OCO3HAHHME MOCIEACTBUI STHUX MOCTYIKOB; MOHUMAaHUS
cnerupUK XUMHU KaK HayKH, OCO3HaHHs e€ poJu B GOPMHPOBAHHWU PAI[HOHAIBHOTO
Hay4HOT'O MBIIUICHHUS, CO3IaHUN LIEJIOCTHOTO MPEACTABICHUA 00 OKPYKAIOIIEM MHpE Kak
0 €IUMHCTBE MPHUPOABI U UYEJIOBEKa, B NMO3HAHUHU HPUPOIHBIX 3aKOHOMEPHOCTEH MU PEIICHUU
mpo0JIeM COXpaHCHHs IPUPOTHOTO PABHOBECHUS

Ilo3naBaTeabnsie YY/I: UCIONB30BATh MPU OCBOCHUN 3HAHUHN NMPUEMBI JIOTHYECKOTO MBIIICHUS
BBIICSITh XapaKTepHbIe MPU3HAKU TMOHSATHA M yCTAaHABJIMBAaTh UX B3aMMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOIIUEC TIOHATHUS JUI1 OOBSICHEHHS OTACIBHBIX (DAaKTOB U SBICHHUIL, BHIOMpATh
OCHOBaHUS M KPUTEPUH U KJIACCH()UKAINU BEIIECTB M XUMHUYECKHX PEAKIHii; yCTaHABIUBAThH
MPUIUHHO-CIICACTBEHHBIC CBA3U MEXKIy N3y4aeMbIMU SIBICHUSMU;

Kommynukaruuble YY/[ 3amaBaTh BOIPOCH IO CYHIECTBY OOCYXKIAE€MOW TEMBI B XOJe
Iyajora WWIH JUCKYCCHH, BBICKa3bIBaTh HACH, (HOPMYyIHPOBATH CBOHM MPEAJIOKECHUS
OTHOCUTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a7aun

PeryasituBnbie Y'Y/ caMoCTOSTENBHO MJIAHUPOBATh U OCYIIECTBISITH CBOIO ITO3HABATEILHYIO
NesITeNIbHOCTD, ONperelsis e€ ey W 3aJady, KOHTPOJIMPOBATh M MO Mepe HeOOXOAMMOCTH
KOPPEKTHUPOBATh TMpEAJiaracMblii ajJrOpUTM JCHUCTBUWA TpPHU BBINOJTHCHUM YYEOHBIX H
HCCIIEZIOBAaTEIbCKUX 3ajad, BEIOMpaTh Hanboiee 3(QeKTHBHBIN cHnoco® WX pelIeHHs C
y4ETOM MOJTYYCHHS] HOBBIX 3HAHUU O BEIISCTBAX M XUMHUYCCKUX PEaAKIHIX;

Copep:xanue y4edHOro npeamera 3

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

1 Hemerannsr Ilonoxxenne HemertamioB B Ilepuoaudeckoid cucreme 1
xuMudeckux 3nmeMeHToB JI I MenaeneeBa U 0COOEHHOCTH CTPOCHHUS
aroMoB ®Du3nuyeckue CBOHCTBA HEMETAUIOB AJIOTPONHS He-
MeTauioB (Ha MpuUMepe KHCIopoaa, cephl, ¢ocdopa u yriepoma)
X¥UMHUECKHE CBOWCTBA BKHEHIINX HE- METAIUIOB (TAJIOT€HOB, CEPHI,
aszora, (ocdopa, yriepona u KpeMHHS) U UX COSAMHEHHN (OKCHIIOB,

KHCIOPOACOJEepXKAMUX  KUCIOT,  BOJOPOJHBIX  COEIWHEHHIN).
[IpuMeHeHne BaXKHEWIINX HEMETANIOB M MX COSIMHEHUHN
I[IpakTHYeckue 3aHATUS 2

IIpakTrueckoe 3aHsTHE 7. PenieHue sKCriepUMEHTAJIbHBIX 3a/ad 10
Teme «HemeTamnsl»; pacuéThl MacChl BEIIECTBA MK 00bEMa ra30B 1Mo
HM3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIU O0BEMY OJHOTO H3
YYaCTBYIOIIMX B pEaKIHH BEHISCTB; pacdyéTsl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOIYyKTOB PEAKIHH, €CIIM OJHO M3 BEIICCTB
HMeEeT MPUMECH

PackpbiBaTh CMBICT H3y4aeMbIX IOHATUH
(BBIIENIATH MX XapaKTepHbIe IPU3HAKU) U
MPUMEHATh OTH TOHATHS TP ONHCAHUHU
cOCTaBa U CTPOCHUS BEUIECTB, sl O0BICHEHNUS
OT/IENBHEIX (haKTOB U SIBJICHUH

OOBSCHATH  OOIIME  3aKOHOMEPHOCTH B
W3MEHEHHUH CBOICTB HEMETAIIOB

U HUX COEJUHEHMH C Y4YETOM CTpOEHHS HX
aTroMoB U 1monoxkeHuss B Ilepuoguueckoit

cucTeMe XUMHUYeckux siemeHtos J U
MenneneeBa

XapaxkTepuzoBaTh (OIHUCHIBATH) obmue
XUMUYECKHE  CBOHCTBa  HEMETAUIOB, HX

BOXHEHITNX COCNWHEHHH, IMOATBEpXKIast 3TO
OTIFICaHNE TIpuMepamMu ypaBHEHU
COOTBETCTBYIOIINX XHUMUIECKHUX peaKIuit

XapakTepn30oBaTh BIMSHAE HEMETAJUIOB U UX
COEIMHEHUN Ha JKUBbIE OpraHHU3MBbl;

$son/5939/
https://resh.edu.ru/subject/le
sson/5913/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5913/
https://resh.edu.ru/subject/lesson/5913/
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OIIMCHIBATh IIPUMEHCHUE B Pa3INIHBIX

obmacTax MIPAKTHIECKOM JIeSITENLHOCTH
YyeloBeKa
PackpsiBathb CYILITHOCTh OKHUCIIUTENBHO-

BOCCTAaHOBHUTEIBHBIX pEaKIUil IIOCPEICTBOM
COCTaBJICHHS DJJIEKTPOHHOTO OajaHca 3THX
peaxuuit

[IpoBoanTe  peakmuy,  IMOATBEPKIAIOIIHE
XapaKTepHbIE CBOMCTBA HM3Y4YaeMBIX BEIIECTB;
pacmo3HaBaTh ONBITHBIM IYTEM  aHHUOHHI,
MIPUCYTCTBYIOLINE B BOAHBIX pacTBOpax
HaGnrogate u onuchIBaTh J€MOHCTPAlMOHHBIC
ONBITHI; IPOBOANTH U ONHCHIBATH XUMUYECKUI
9KCHEpUMEHT (JTabopaTOpHbIE U MpaKTUIECKHe
paboThl)

[IpeacraBnaTh  pe3yabTaTbl  XUMUYECKOTO
JKCIEepUMeHTa B (opMe 3alucH ypaBHEHHU
COOTBETCTBYIOIIHNX PEAKIHA U JeJIaTh BHIBOIBI
Ha UX OCHOBE

CrnenoBaTh TIpaBIIaM MIOJIb30BAHUS
XAMHAYECKOH Tocyno u  JabopaTopHBIM
000pyIOBaHUEM

[IpoBOIUTH BBIYUCIEHHUS MO YPaBHEHHUSIM
XUMUYECKUX peaKInit

CaMOoCTOsTENBEHO IJIAHUPOBATH u
OCYIIECTBISITH CBOIO MTO3HABAaTEIbHYIO
JIeSITENIBHOCTD; MPUHAMATh aKTHBHOE ydJacTHe
B IPYIIIIOBOH YUeOHOU AeSTEIBHOCTH

HNuauBuaya bHbIE POEKTHI

M3yueHune KkauyecTBa MATHEBOM BOJBI B HACCIEHHOM MyHKTE.

OxpaHa OKpyXXaloleh cpeapl OT XUMHUYECKOTO 3arpsi3HEHHUs.
KonmuyecTBeHHBIE  XapaKTEPUCTHKU  3arpsi3HCHUS  OKPY’KaroIieH
cpenbl.

PactBops! BokpyT Hac. Tunel pacTBopoB.

Bona kak peareHT u cpea sl XHMHYECKOTo MpoIiecca.

VYcerpaHeHHe )KeCTKOCTH BOIBI HAa POMBIIIICHHBIX MPEATNPUATHIX.
HccnenoBanue MeTaioB.

HccnenoBanue CBOMCTB 1IENIOKA.
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Tema 7.2. MeTajLibl

JIMYHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH TOHHUMAaTh M TPUHUMATh MOTHUBBIL,
HaMepeHus, JIOTUKY M apryMEHTBl JPYyTHX NpPH aHaJIu3€ pPa3IUYHBIX BUJIOB
y4eOHOI JesTeIbHOCTH; IIEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY H
HAy4YHOMY HAaCJIEAHI0 OTEUEeCTBEHHON XHMHH; TOTOBHOCTH OLIEHUBAaTh CBOE
MIOBEJICHUE U IOCTYIKH CBOUX TOBapHINEH ¢ MO3UIMI HPaBCTBEHHBIX U IIPABOBBIX
HOPM M OCO3HAaHHE MOCJIEICTBUI 3THX IOCTYIKOB; TOHUMAaHUS CIICIU(PUKNA XUMHUHI
Kak HayKW, OCO3HaHHA e€ poyn B (HOPMHUPOBAHUM PANMOHAILHOIO HAYIHOTO
MBIIUICHNS], CO3/JaHNH IIEJIOCTHOTO MPEJCTAaBICHUS 00 OKpyXKalolleM MHpe Kak O
€MHCTBE MPUPOJBl U YEJIOBEKa, B MO3HAHWU MPHUPOIHBIX 3aKOHOMEpPHOCTEH U
pelIeHu Mpo0IeM COXpaHEeHUsI IPUPOJTHOTO PABHOBECHS

IMo3naBatenbHble YY/I: ucrnonbp30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIUIEHUST — BBIICIATh XapaKTepHble IPH3HAKM MOHATHH M yCTaHABIMBaTh HX
B3aHMOCBS3b, HCIIOIB30BATh COOTBETCTBYIONINE MOHATHA ISl OOBACHEHHS OTAENBHBIX
(axToB U sIBJICHUH; BHIOMpATh OCHOBAHMS M KPUTEPHU JUIS KJIACCHU(DUKAIUK BEIIECTB U
XMMUYECKUX PEaKklUi; yCTaHaBIUBaTb IPUYUHHO-CICJACTBEHHBIE CBS3U MEXKIY
H3y4aeMbIMHU SIBIICHUAMU;

KommynunkaTuuble YY]I 3amaBaTh BOIPOCH! IO CYIIECTBY O0CYXIaeMOW TEMBI B
XOJe Juajora W/WIM JUCKYCCHH, BBICKAa3bIBaTh HAEH, (GOPMYIHPOBATH CBOHU
MIPeUI0KEHNSI OTHOCUTEIBHO BBHIIOIHEHHS MIPEATI0KECHHOHN 3a1aun

PeryasituBuble YVY][ caMOCTOATENBbHO IUIAHUPOBAaTh MU OCYIIECTBIATH CBOIO
MMO3HABATEIbHYIO IESATEIbHOCTD, ONpEaessisl €€ LeIu U 3aJadd, KOHTPOIHPOBATh U
o Mepe HeoOXOIMMOCTH KOPPEKTUPOBATh MpeaiaraeMblii ajJroOpuTM AEHCTBUI IpU
BBIIIOJITHEHWH Y4eOHBIX W HCCIENOBAaTeIbCKUX 3adad, BEIOMpaTh Haubolee
3¢ (GeKTUBHBIH CrMocOo0 WX pemeHus ¢ Y4YETOM IONydeHHs HOBBIX 3HAaHHH O
BEIIECTBAX M XMMUYECKUX PCaKLHUIX;

Copep:xanue y4edHOro npeamera 4

Meramnbr  Ilonoxxenne wetamioB B Ilepuonnueckoit cucreme 1
xumMudecknx aneMeHToB [| U MenneneeBa OcoOEHHOCTH CTPOCHHS
9JIEKTPOHHBIX 000J04YeK aromMoB MeTauioB OOmmue ¢usndeckue
cBolicTBa MeTayioB CIUIaBbl METaUIOB OJIEKTPOXUMHUYECKUH psif
HaIpsOKEHUH MeTalljIoB

XuUMHUECKHE CBOMCTBAa BaXHEHWIIMX MeETa/UIOB (HATpui, Kauui,
KaJIbIIMA, MarHWid, aJFOMUHHUH, IUHK, XPOM, JKEIIe30, MEIb) M HUX
COeAMHEHUH

OOmue crnocoOsl momydeHus MeTtammoB Metamryprus Kopposus
MeTaioB. CIIOCOOBI 3aMKTHL OT KOppo3uH. IIprMeHeHne MeTamios B
OBITY U TEXHHKE

JdemMoHcTpannu

00pa3ipl HEMETAIJIOB; B3aWUMOJACHCTBHE MEIU C a30THOW KHCIOTOM
Pa3IMYHON KOHUEHTPALMH; KOJUIeKIUs « MeTallibl ¥ CIIaBbI»

[pakTHyeckue 3aHATUS 1

[paxTrueckoe 3aniaTue 8. PemeHne SKCIepHMEHTANBHBIX 3a7ad IO
teme «Meramib»y. Beraumcnenus: pacu€rel Maccel  (00BéMa,
KOJINYECTBA BEILECTBA) MPOAYKTa PEAKIMU, €CIM _OJHO U3 BEIIECTB

PackpbiBaTh cMBICT U3y4yaeMbIX MOHSITHH
(BBIAETATh WX XapakTepHbIe TMPHU3HAKH) U
NPUMEHATh OSTU IOHATUS IPU OINUCAHUU
COCTaBa U CTPOCHUS BEIIECTB, AJIs1 OOBSICHEHHS
OTJIIENBHBIX (haKTOB U SIBJICHUIN

OOBSCHATH obmue 3aKOHOMEPHOCTH B
HW3MEHEHHUH CBOICTB 3JIEMEHTOB — METAJIOB H
HUX COEJIMHEHUH ¢ YUYETOM CTPOEHHUS UX aTOMOB
u mnosnoxenus B Ilepuonnueckoit cucreme
xumudeckux amnemeHToB J| 1 Menneneea
XapakTepu3oBaTh (omuCHIBaTH) obuine
XUMUYECKHE  CBOICTBA  METaJJIOB, ux
BOXKHEHIIMX COSIUHCHHH, MOJITBEpPXKIas 35TO
ONMCaHue puMepaMu ypaBHEHUH
COOTBETCTBYIOIINX XHMHYECKHX  PEAKIIHH;
MpPUMEHEHHE  METaUIOB B Pa3JIMYHBIX
o0macTsAX, a TaKKe HCHOIb30BaHHE WX IS
CO3MaHUSI  COBPEMEHHBIX  MaTepHajioB W

https://resh.edu.ru/subject/le
sson/3479/
https://resh.edu.ru/subject/le
sson/5814/
https://resh.edu.ru/subject/le
sson/3534/
https://resh.edu.ru/subject/le
sson/3493/
https://resh.edu.ru/subject/le
sson/4961/
https://resh.edu.ru/subject/le
sson/3514/



https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/3479/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/5814/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3534/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/3493/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/4961/
https://resh.edu.ru/subject/lesson/3514/
https://resh.edu.ru/subject/lesson/3514/
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JJaHO B BHJAE pacTBOpa C ONPENENEHHOW MaccoBOM JOJieH
pacTBOPEHHOTO BEIIECTBA

JladopaTopHbie padoThl 2

JlabopatopHass pabota 2. KadecTBeHHBIC pEaKIMd Ha aHUOHBI U
KaTUOH aMMOHUS; B3aUMOJEHCTBUE THUAPOKCUIA aIOMUHHUS C
pacTBOpamMu KHCIIOT U IeJIoYei; KaueCTBEHHbIE peaKMM Ha KaTHOHBI
METaJJIOB

TEXHOJIOTHH

PackpsiBathb CYILITHOCTh OKHUCIIUTENBHO-
BOCCTAaHOBHUTEIBHBIX PpEaKIUil IMOCPEeICTBOM
COCTaBICHHs DSJIEKTPOHHOTO OamaHca 3THX
peaxuuit

IIpoBonuTe  peakuuu,  MOATBEPKIAOLIUE
XapaKTepHble CBOICTBAa M3y4aeMBIX BEIIECTB;
pacrmo3HaBaTh  ONBITHBIM  IyTEM  HOHBI
METAaJlJIOB, IPUCYTCTBYIOLIUE

B BOJHBIX pPacTBOpax

Habmronate 1 onuceIBaTh JEMOHCTPAI[HOHHBIE
OTIBITHI; TIPOBOJUTH U OMHUCHIBATH XUMHUYECKUI
9KCIIEPUMEHT (J1abopaTOpHbIE U MPAKTUUECKUE
paboThl) IIpencrasnsts pe3ynbTaThl
XUMHYECKOTO JKCIIEpUMeHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX peakUUd H
JlenaTh BBIBOJIBI HA UX OCHOBE

CrnenoBaTh TIpaBIJIaM MIOJIb30BAHUS
XAMHAYECKOH Tocyno u  JabopaTopHBIM
000opyI0OBaHUEM

IIpoBoANTE BBIYUCICHHS 1O YPaBHEHUSAM
XUMHWYECKUX PEaKIHi

CaMOoCTOsTENBHO IJIAHUPOBATH u
OCYIIECTBIATh CBOIO [I03HABATEIbHYIO
JIeATEeIbHOCTh; IPUHUMATh aKTUBHOE y4acTHE
B IPYIIIIOBOH Y4eOHOH AESITEIIEHOCTH

Pasznen 8. Xumus u Ku3Hb 1

Tema 8.1 Xumusiun
JKH3HD

JIn4HOCTHBIE Pe3yJabTaThl: AKTUBHOTO HENPHUSATHS JIEHUCTBUH, TNPUHOCAIINX Bpex
OKpY’)Karolllel  OPUPOJAHOW  Cpele, YMEHHs  MNPOTHO3UPOBAaThH  HEOJIArOMPHUATHBIC
JKOJIOTUYECKHE TOCJIEACTBUS NpPEeANPUHUMAEMbIX JEHCTBUH M TIpeJOTBpallaTh UX;
HaJIMYUs Pa3BUTOrO0 DKOJOTMYECKOTO MBIIIJIEHUS,  JKOJIOTHYECKOW KYyJbTYpbl, OIBITA
JIeITEILHOCTH OKOJIOTHYECKOW HAIpaBJICHHOCTH, YMEHUS pPYKOBOJACTBOBATHCS HMMH B
MMO3HABATENbHON, KOMMYHHKATUBHOH W CONHMANBbHON NpPaKTHUKE, CIMOCOOHOCTH H YMEHUS
aKTHBHO TNPOTHBOCTOSTH MACOJOTUU XeMOo(oOuu;

Ilo3naBaTeabnble YY/I: BiageTb OCHOBAaMHM METOAOB HAayYHOIO TIO3HAHUS BELIECTB U
XUMHYECKAX peaknuid; (OpMyITHpOBAaTh LENd W 33Jadd WCCIEIOBAaHHS, HCIOIb30BaTh
MOCTABJICHHBIE W CaMOCTOSATEIBHO C(OPMYJIHPOBAHHBIC BOMPOCHI B KAa4eCTBE HHCTPYMEHTA
IMO3HAHUA U OCHOBBI I q)OpMMpOBaHHﬂ TUIIOTE3hI 1O npOBepKe HpaBI/IHbHOCTI/I BBICKA3bIBACMBIX
Cy)l(}leHMP’I; BJIQACTh HABBIKAMU CaMOCTOSATCIIBHOT'O l'lJ'IaHI/IpOBaHI/Iﬂ u HpOBe}IeHl/Ifl yqeﬂnqecxnx
JKCIIEPUMEHTOB, COBEPILICHCTBOBAaTh YMEHHs HaONIOAATh 332 XOJOM MPOLECCca, CAMOCTOSITEHLHO
MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaHpOBaTh OOOOIICHHWS W BBIBOABI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3YJIBTATOB HCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O IMPOJEIAHHOMN
pabote; TPUOOpETaTh OMBIT YYECHHYECCKOW HCCIENOBATEILCKOW W TPOEKTHOH JIeSTEIHHOCTH,
MPOSIBIISIT  CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITENIFHOMY ITOMCKY METOIOB PEHICHUS
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NPaKTUYECKUX 3a/1a4, IPUMEHECHHIO Pa3INYHbIX METOI0B [TO3HAHUS,
KommynukaTuBHble YY]I 3amaBaTh BONPOCH MO CYIIECTBY OOCYXZaeMOW TEeMBI B XOJe
auaiora W/WIM TUCKYCCHH, BBICKa3blBaTh HACH, (POPMYIHPOBATH CBOU MPEATIOKCHHS
OTHOCHTEJIHHO BBIITOJIHEHUS MPEATOKEHHON 3a1a9n
PerynasituBHbie Y'Y/l caMOCTOSATEIHHO MIIAHUPOBATH U OCYIIECTBIISITH CBOIO MIO3HABATEIHLHYIO
JIEATEILHOCTD, OTpeess ¢€ Nelau W 3aJavd, KOHTPOJIUPOBATh U IO MEpPe HEOOXOIMMOCTH
KOPPEKTHUPOBATh TMpEIaracMblii ajJrOpUTM JEUCTBHUA TPU BBIMOJHCHUH YYEOHBIX H
WCCIIeIOBATENBCKAX 3aJad, BBIOMpaTh HamOoliee S(D(PEKTUBHBIN crMOCO0 WX pEHICHUs ¢

y4€TOM IOJIYYCHHUS] HOBBIX 3HAHMI O BEIIECTBAX M XUMHYECKHUX PEaKIHsX;
Copep:kaHue y4eOHOI0 npeaMera 1
Ponb XuUMHH B OOCCIICYECHHH OSKOJOTMYECKOH, HSHEPreTHYECKOM W PackpeiBath  poib  XuMHH B pemeHud | https://resh.edu.ru/subject/le
[HIIEBOH GE30MacHOCTH, Pa3BUTHH MEIAUUUHBI [IOHATHE O HayYHBIX 9HEPreTHYECKUX, CHIPHEBBIX M OIKOJOIMYEcKUX | $son/3504/
METO/aX MO3HAHUS BEIIECTB M XUMUYCCKUX PEaKIHi npo0bJieM YeNloBeueCTBa, OIMCHIBATHL OCHOBHBIE | https://resh.edu.ru/subject/le
Ipencrasnenus 06 OOWMX HAYYHBIX MNPHHIMIAX [POMBIILUICHHOTO HANpaBJICHUs. Pa3BUTHS XHMHYECKOW Hayku H | $son/5452/
MOJIyYeHUs] BaKHEHWIIMX BemiecTB YelOBEK B MHpE BCLICCTB U TEXHOJIOTHH https://resh.edu.ru/subject/le
MaTepUasIoB: BKHEHIINE CTPOUTENIbHBIC MAaTEPHAIIbl, KOHCTPYKIHOHHBIC [pumensTh npaBmia Oe3omacHOro odpamieHus ¢ | sson/4960/
Martepuaibl, KPacku, CTEKJIO, KepaMHKa, MaTEepHAaNbl JUIS JJICKTPOHHKH, BELIECTBAMH, HCIIOJb3yEMbIMH B IOBCECIHEBHOM
HaHOMaTEpHabl, OPraHMYECKUE 1 MUHEPaJIbHbIC Y100pEHUS JKM3HHM, IPaBUJIa TIOBEJICHUS B LEAX COCPEKECHHS
XUMHS ¥ 37I0pPOBbE YeJIOBEKa: MPaBHIa HCIIOIb30BAHUS JEKapCTBEHHBIX 37I0POBbS. M OKPY)KAalOIICH IMPUPOIHON Cpensl;
npenapaToB; IMpaBmia 0OE30MacHOr0  KCIOJb30BaHUSI  IIPEapaTtoB NOHUMaTh Bpelx (OMacHOCTb) BO3ZCIHCTBUS Ha
OBITOBOIT XUMHUH B IIOBCEHEBHOI )KU3HU )KUBBIE OPraHU3Mbl OIPEACICHHBIX BEIIECTB,
cmblc nokazatens I1JIK, noscHaTs Ha npuMepax
Croco0bl YMEHBIICHHUS M MPEIOTBPAICHHS HX
BPEIHOTO BO3/ACHCTBUS
AHanM3upoBaTh U KPUTHYECKH  OLICHUBATH
UHGOPMAIIMIO, CBA3aHHYIO C XHMHYECKHMH
npoleccaMd W HMX — BIHMSHHEM Ha COCTOSHHE
OKpY XKarolen cpessl
Hcrnonb30BaTh MOTyYCHHBIC 3HAHUS
U TpeicTaBieHds O cdepax AesTeNbHOCTH,
CBSI3aHHBIX C HAayKOH W  COBPEMEHHBIMHU
TEXHOJIOTHSAMHU, KaK OCHOBY MJI OPHUCHTAIMH B
BEIOOpE CBOeH Oyaymieil mnpodeccrHoHaTbHON
JeATEILHOCTH
[MpuanMaTe ydactTHe B OOCYXICHHH MPOOIeM
XUMHUYECKOHN M HKOIOTHYECKON HAalpaBIE€HHOCTH,
BBICKa3bIBATh  COOCTBEHHYI  MO3HIHIO IO
npobieMe W MpeJyiaraTh BO3MOXHBIC MyTH €&
peleHus
WHauBuayaabHbIE MPOEKTHI
VccnenoBaHue JeKapCTBEHHBIX MPENapaToB M0 XUMHYECKOMY
cocTaBy
JAuddepenumpoBannblii 3a4uet 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 TpeOoBaHUAM CaHUTAPHO-3MHUIEMHOIOTHYECKUX
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 JUCHMILTUHBI TPeOyeT HAIUUUS yueOHOTro KaOuHeTa « Xumuuy.
1. ObopynoBanue yueOHOro kabnuera:
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, BOJOKHA.
PeakTuBbl XMMHUYECKHE IO pa3jiesiaM: OpraHuyecKasi XUMHsI, HEOPTraHUYeCKask XUMUs
3. O0bemMHbBIE cpecTBa
Mopnens anmasa, 000py10BaHNUE XUMUYECKOE
4. AHCTPYKTUBHO-TeXHUYECKAS IOKYMEHTALMSA
KommiexkT nupaktudyeckux kaprouek no temam: «OBPy», «'nmaponusy, «PUO», «YrieBoaopoabl
MIpeAeIIbHBIE»
KoMIaeKTsI TeCTOBBIX 3aaHuii, B T.4. ¢ moMombio 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. Tabpuensia O.C., OctpoymoB W.I'. Xumus mis npodeccuii U criermaabHOCTEH eCTECTBEHHO-
Hay4qyHoOro npoduist: ydeOHMK JuId CTYAEHTOB MNPOQECCHOHATBHBIX  00pa30BaTENIbHBIX
opraHu3zaluii, oceanBaromux npodeccun u crenuansuoctu CIIO. — M., 2017
3. l'abpuenstu - O.C. u  gp. Xumwms. IIpaktukym: yueO. mocobue [uis  CTYJEHTOB
npodeCCHOHATBHBIX ~ O0pa3oBaTEeNbHBIX  OpraHW3allMii, OCBaWBalIUX  mpodeccuun  u
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. TecTl, 3aqaun U yrHpaxKHeHHS: y4e0. mocobue 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  Mpoduiaeii:  yuyeOHMK  uisi  CTYACHTOB  NMPO¢eCCHOHATBHBIX
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
CHEIHUAIBHOCTEH TEXHUYECKOro Mpoduiiss. 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 (O6pa3oBareabHBIN CalT ISl IKOJLHUKOB « XHMUS»).
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. lseptember. ru (MeTonnueckas razera «llepBoe ceHTAOP»).

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 U OHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA

YYEBHOI'O IPEIMETA

KoHTposib M oOHEHKA IUIAHUPYEMBIX pE3yJbTaTOB OCBOEHHUS YYEOHOro IpenMera
OCYILLIECTBIISIETCA MPENOJaBaTeleM B IIPOLIECCE IPOBENCHHS MPAKTUYECKHUX
71a00paTOpHBIX paboOT, TECTUPOBAHMS, a TAKXKE BBIMOIHEHUS OOYYAIOUMMHCS MHIUBUAYAIbHBIX

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
coeAMHEHU  (YriaeBoAOpoOdAbl, KHUCIOPOA- U
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
omnpeneNéHHOMY  KJIacCy/TpymIlie  CO€IUHEHUH
(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 pelICHUU

3aga4

Onenka npu
MPaKTUYeCKON paboThI 2

XUMHNYCCKUX

XUMHNYCCKUX

BBIIIOJTHEHUHN

XUMHNYCCKUX

BBIIIOJTHEHUHN

OI_[CHKa npu peHICHUU XHUMHNYCCKUX

3a1a4
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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
MMOHATHS «S-, P-, d-3JICKTPOHHBIC OPOUTAIIH,
«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
HUMH YpaBHEHUSIMU COOTBETCTBYIOIIHUX
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, 00béMa, KOJIUYECTBa
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 Ira30B IIPU XUMHUYECKUX
peaKiusIX, MacChl BelllecTBa UK 00BbEMA ra3oB IO
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
KPUCTAJUTUYECKON 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; MOJIHBIE U COKpaIllEHHbIE YPAaBHEHUS
peakluii FOHHOTO OOMEHa, YUUThIBasl YCIOBUS,
IPY 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 TEXHUKHU 0e30macHOCTH npu
oOpalieHUH C BellecTBAaMHM U J1aOOPATOPHBIM
000py0BaHUEM,

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, U30TOTl, s-, P-, d-2J1eKTpOHHBIE OPOUTATIH ATOMOB,
WOH, MOJSpHBIH 00BEM, BaJ€HTHOCTh, CTENEHb
OKHCJIEHUS, XUMUYECKas CBA3b (KOBaJCHTHAs, NOHHA,
MeTaJuTMuecKasi, BOJOPOJIHAsS), DIIEKTPOHHAsT 000I09Ka
aToMa,  MOJIEKYyJa, ANEKTPOOTPHULATENBHOCTb,
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, YIJIEPOJAHBIA  CKEJIET,
byHKIMOHAIbHAS  TpyNNa, paauKan,  HU30MepHs,
W30MEPBI, FOMOJIOTUYECKUN  Psifl, TOMOJIOTH,

YIJIEBOJAOPOABI,  KHCIOPOA- U a30TCOAeprKauiue
COCIMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS );

KpUCTAJIIIMYECKAsl ~ peléTKa, 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  COXpaHEHHs  MacChl  BEIIECTB  TEOpUs
3JIEKTPOJINTUYECKON  AUCCOLMALIMM, IEPUOANYECKUI
3akoH [ W MenneneeBa, 3aKkOH COXpaHEHHs U
NpEBpAIICHHS YHEPTUH P XUMUIECKUX PEAKIHSX);
3aKOHOMEPHOCTH, CHUMBOJMYECKHN  S3BIK  XUMHH,
MHUPOBO33PEHUYECKHE 3HAHHWs, JIEKAUMEe B OCHOBE
MNOHUMaHUS IPUYUHHOCTU U CUCTEMHOCTU XMMHYECKUX
SBJICHUH, (DaKTOJOTHYECKHE CBEICHHUS O CBOMCTBAX,
cocTaBe, MOJY4YeHHH W 0e30MacHOM HCIOJIb30BAaHUU
BOXHEHIINX HEOPraHMYECKUX BEHIECTB B OBITY H
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]ad U
HKOJIOTHYECKU 0OOOCHOBAHHOTO OTHOILICHHSI K CBOEMY
370pOBBIO U MPU- POJHOU CpEIIE;

VYerHbli onpoc

VYerHbli onpoc

VYerHbli onpoc

IIpomMeskyTOUHasI aTTeCTAIUS:
JuddepeHnrpoBaHHbli 3a4eT
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