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1. HOACHUTEJBHAS 3ATIMCKA PABOYEN ITIPOT'PAMMBI YYEEHOI'O
INPEIMETA OVYII 09, XUMMUS

1.1. O6aacTh NpUMEHEHHs POTrPaAMMBbI

PabGouass mporpamma yueOHOro mnpeamera OVIL.09 Xumus peanusyercs B Tpeaeiiax
OCHOBHOH TpodecCHOHaNbHOW 00pa30BaTEeIbHON MpPOTpamMMbl CpelHEro MnpodeccruoHalIbHOTO
oOpa3oBaHus (IIporpaMM MOJATOTOBKU CHEIHMATUCTOB CPEIHEro 3BEHa) B COOTBETCTBUU C
@denepalibHBIM ~ TOCYJIAPCTBEHHBIM ~ 00pa30BaTEeNbHBIM ~ CTAHIAPTOM  CPEIHEro  OOIIero
oOpazoBanus u denepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM CPETHETO
npodeccnoHabHOTO  Tpo(ecCHOHAaNbHO  OOpa3oBanus 1o  crnenuanpHocTH  53.02.01
«My3bIKanpHOE 00pa3oBaHue» OTHOCSIIEHCS K ykpynHeHHO# rpynme 53.00.00 «My3bikaibHOE
HCKYCCTBO» M COOTBETCTBYET «TYMaHUTAPHOMY MPOQIITION.

Pabouas nporpamma yueOHOTO mpeaMeTa MOXKET ObITh UCIOJIb30BaHA B 00pa30BaTEIbHBIX
OpPTaHM3aIUAX CpPEIHET0 MPOPECCHOHATBHOTO OOpa30BaHMS, PEATUIYIOMIUX IPOTPAMMBI
cpenHero odmiero oopasoBaHus.

1.2. O0mas xapakTepucTUKa y4e0HOro npeamera

Xumuueckoe oOpa3oBaHue B cpeaHeM oOmieM 00pa30BaHWUU  SBIISIETCS HEOTHEMIIEMOI
yacThl0 HX oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM 3TallOM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEW, NIPUCYIIUX IIEJIOCTHOM CHCTEME
XUMHYECKOTO 00pa3oBaHMA. OTH IEHHOCTH KacaroTCsl TMO3HAHUS 3aKOHOB MPUPOJBI,
(GopMUPOBaHHS MHUPOBO33pEHUSI U OOIIEH KyJbTypbl 4YeJOBEKa, a TaKXKe HKOJIOIMYECKU
000CHOBAaHHOT'O OTHOILIEHUSI K CBOEMY 3J0POBbIO M MPHUPOAHON cpene. Peannsyercs Xxumudeckoe
oOpa3oBaHue OOy4aroUIMXCSd CPEACTBAMU Y4eOHOro mpeaMmeTra «XHUMHUS», COAECpKAHUE U
MOCTPOCHHUE KOTOPOTO OMpENeleHbl B HporpaMme C¢ Y4ETOM cheluuKH HayKd XUMHH, €€
3Hau€HUs B MO3HAHUU NPUPOJIBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOIIKX
Heneil ¥ NMPUHIMIIOB, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBbl CpEIHEro 0oOIero
oOpazoBanust B Poccuiickoit @enepanuu. Tak, Hanmpumep, npu (GOPMUPOBAHUU COAECPIKAHUS
npeaMeTa «XUMUs» YITCHBI CIIEAYIONIUE TTOJI0XKEHUS O crielupuKe U 3HAYCHUN HAYKH XUMUU:

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK MIpaeT OCO0YIO0 pOjib B COBPEMEHHOMU
[UBUJIM3AI[MN, B CO3JIaHUM HOBOM 0a3bl MaTepualbHON KynbTypbl OHA BHOCHUT CBOW BKIJIAJl B
(dbopMUpOBaHNE PALlMOHAILHOTO HAyYHOTO MBIILJIEHUS, B CO3JaHHME LEJIOCTHOIO MPEICTaBICHUS
00 OKpy’KarolleM MUpE KaK O €IMHCTBE MPUPOJIbI U YeTIOBEKa, KOTOpoe GOPMHUPYETCS B XMMUU Ha
OCHOBE TIOHMMAaHUsl BEIIECTBEHHOI'O COCTaBa OKPYKAIOLIETO MHpa, OCO3HAHUS B3aUMOCBSI3HU
MEXJ1y CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH OOJIACTSIMU MPUMEHEHHUS.

TecHo B3auMojeWcTBYST C JOpYTMMHM €CTECTBEHHBIMH HAyKaMM, XHMHsS cTajna
HEOTHEMJIEMON YacThI0O MHPOBOM KYIbTYpbI, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO Tpylda H
KU3HU KaX7oro uieHa obmiectBa CoBpeMeHHass XMMHs KaKk HayKa CO3UJaTelbHas, Kak Hayka
BBICOKMX TEXHOJOTHH HampaBlieHAa Ha pEIICeHHE TI00ANbHBIX MPOOJIEeM YCTOHYMBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPhEBOM, DHEPTETUUECKOH, MUIIEBON, IKOJIOTHIECKON 0€30MMacCHOCTH M OXPaHbI
310pOBbS

B coorBerctBun ¢ obmumu uensmu v npuHnunamu COOQO coxpepkaHue IpenMera
«Xumus»  (0a30BBII  YpOBEHb  W3YYEHHS) OpPUEHTHUPOBAHO  MPEHMYIIECTBEHHO  Ha
OOIIEKYTBTYPHYIO  TIOATOTOBKY  OOydYaromuxcsi, HEOOXOAMMYHd WM IS BBIPaOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, IPOAOLKEHHUS
00pa30BaHMs B pa3IMYHBIX 00JIACTIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  TpeaMeTa «XuMUs» SIBISIOTCS  0a30Bble Kypchl - «OpraHudeckas
xumus» U «OOmIast 1 HeopraHudeckas XUMHs», OCHOBHBIM KOMITIOHEHTOM COJEpKaHUS KOTOPBIX
SIBJISIIOTCSI OCHOBBI 0a30BOM HayKH: CHCTeMa 3HAHUW MO HEOPraHWYECKOH XMMHUH (C BKIIOUYCHHEM
3HAHWI U3 00IIeH XUMHUN) U OpTraHWYECKON XUMUU. DOpMHUPOBaHHUE TAHHON CUCTEMBI 3HAHUM TPH
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U3y4eHHUH TpeaMeTa 00ecreunBacT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOI000pas3us BEIIECTB
Ha OCHOBE OOIIUX MOHATUHN, 3aKOHOB U TEOPUIN XUMUHU.

Crpykrypa coaepxanusi KypcoB — «Opranudeckast XuMus» u «OO0I1ast 1 HeopraHudeckas
XUMUS» cHOpPMUPOBAHA B MPOTrpaMMe Ha OCHOBE CHUCTEMHOIO MOJAXO0Ja K M3YYEHHI0 y4eOHOro
Marepuaia u 00yclIOBJIeHa UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHMH Ha ONMpeneEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4ecKoil XHMHHU BEIECTBa PAacCMaTPHUBAIOTCS Ha
YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHWYECKUX COCIMHEHHUM, a TaKKe Ha YpOBHE
CTEPEOXUMUYECKUX U DJIEKTPOHHBIX IMpEACTaBiIeHUl o0 cTpoeHuH BeulecTB. CBeneHus 00
M3Y4aeMbIX B KypCE BEIIECTBAaX [JAIOTCA B Pa3BUTUM — OT YIJIEBOJOPOAOB JI0 CIOXKHBIX
OMOJIOTUYECKH AaKTHBHBIX COEIMHEHUH. B Kypce opraHmyeckoil XMMHH IMOJIyYalOT DPa3BUTHE
c(OopMHpPOBAHHBIE B OCHOBHOW WIKOJIC TEPBOHAYAIBHBIC NMPEACTABICHUS O XMMUYECKOW CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAaX BEIIECTB, 3aBUCHMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O
XUMHYECKOW PEaKLUU.

[Ton HOBBIM yIJIOM 3peHHUS B MpeaMeTe «XuMus» 0a30BOro ypoBHs paccMaTpHUBAaETCS
W3YyYEHHBIN B KOJUICI)KE TEOPETUUYECKH MaTepruai U (HaKTOJOTHIECKHE CBEACHHUS O BEIIECTBAX M
XUMHUYecKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOwas u HeopraHuyeckas XUMUS»
0o0yyaromuMcsl MPEeAOCTaBISIETCS BO3MOKHOCTh OCO3HATh 3HAUEHUE MEPUOAMYECKOrO 3aKOHa C
OOLIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3UIHM, TIy0)Ke MOHATh UCTOPUYECKOE U3MEHEHUE
(GYHKIHI 3TOTO 3aKOHA — OT 00O00MIAIOIICH JO OOBSCHSIONMIEH U IPOTHO3ZUPYIOICH.

Enunast cucrema 3HaHUN 0 BaXKHEHMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUU, CBOICTBAaX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEaKLUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
JOTIONTHSIETCS HAa TEPBOM KypCe 3JIEMEHTaMU COJEp>KaHUs, UMEIOIIUMH KyJIbTYPOJIOTHUECKUN U
IPUKIIAIHON XapakTep. DT 3HAHUS CIOCOOCTBYIOT OHUMAHUIO B3aUMOCBS3H XUMHH C IPYTUMU
HayKaMH, PAacKpbIBAIOT €€ poJib B MO3HABaTEeNbHOM W MPAKTUYECKOW AESITENbHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIHUTAHMUIO YBAXKEHHS K TMPOIECCY TBOpYECTBA B OOJIACTH TEOPHH U
MPAKTUYECKHUX MPHIOKEHUNH XUMHH, IIOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO U
JUYHOCTHO 3HAUYMMBIX MpoOJieMax, CBA3aHHBIX C XWUMHEH, KpPUTHYECKHM OCMBICIMBATh
UHPOpPMALIMI0O M TPUMEHATHh €€ JJs MOMOJHEHUS 3HAaHWM, peIIeHUS WHTEIUIEKTYaJbHBIX U
AKCIIEPUMEHTAJIbHBIX MCCIEN0BAaTENIbCKUX 3a1ad. B 1enoM conepkaHue y4deOHOro mnpeamera
«XUMUS» JTAaHHOTO YpPOBHS HW3YY€HHs OpPUEHTHPOBAHO Ha (POpPMHUpPOBAHHE Yy OOYHAIOLIMXCS
MHPOBO33PEHYECKON OCHOBBI JUIsl MOHMMAaHUA (GUIOCOPCKUX HIEH, TaKUX KakK: MaTepualibHOE
€IMHCTBO HEOPTaHUYECKOr0 M OPraHWYEeCKOro MHpa, OOyCIOBIEHHOCTh CBOMICTB BELIECTB HX
COCTAaBOM U CTPOEHHUEM, MO3HABAEMOCTh MPUPOAHBIX SIBICHUN MYTEM SKCIEPUMEHTAa U PELICHUS
IPOTHBOPEYMI MEXAy HOBBIMH (paKTaMHM M TEOPETHUECKUMH MPEANOChUIKAMH, OCO3HAHUE POJIU
XUMHUHM B PEIICHWU 3KOJIOTMYECKHUX IMpoOJIeM, a Takke MpoOjeM cOepexeHHs] IHEPreTHUECKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUI U MaTEpPHUAJIOB.

B nnane pemieHus 3amay BOCIMTAHUSA, PAa3BUTHS M COLUAIM3ALMHM OOYyYaroIIUXCs
IPUHATBIE NPOrPaMMOM TOAXOABl K ONPENCIICHUIO COJEpKaHUS W IOCTPOCHMs IpeaMeTa
pelycMaTpuBaloT (POpMHUpPOBAaHUE Yy OOYYAIOLIUXCS YHHUBEPCAJIbHBIX YYEOHBIX JEeHCTBUH,
UMeIUX 0a30BO€ 3HAYCHME JJIS Pa3IMYHBIX BUIOB JAEATENBHOCTU: PEUIeHus MpolieM, Moucka,
aHanm3a U o0paboTku MHPOpPMAIMK, HEOOXOAUMBIX AJIsi MPUOOPETEHUS OIbITa MPAKTUYECKON U
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B [TO3HAHUU XUMUHU.

1.3. MecT0 IMCHUILVIMHBI B CTPYKType OCHOBHOH HNpPo¢ecCHOHAIBHOH 00pa3oBaTeIbHOM
nporpamMmbl: 6a30BbIN yueOHBIN peaMeT 00111e00pa30BaTEIbHOTO IIUKJIA.

1.4. Hean 1 3a1a4u JMCUUILIMHBI — TPEOOBAHMSA K INIAHUPYEMbIM Pe3yJbTAaTaM OCBOCHUS
npeamera:

[lenb m3yuenus yueGHOro mpenmMera: GopMHpoBaHHE U PAa3BUTHE IMPEACTABICHUM O HayYHBIX
METO/ax MO3HAHUS BEIIECTB M XMMUYECKUX PEaKIUH, HEOOXOAMMBIX JJIS MPUOOPETEHUs! YMEHUH
OPUEHTHUPOBAaTbCA B MHPE BEUIECTB U XMMHYECCKUX SIBJICHUHM, UMEIOIUX MECTO B NPUPOIE, B
[IPAKTUYECKOU U ITOBCEHEBHOM KU3HU;
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pa3sBUTHE yMEHUH M CHOCOOOB JEATETHHOCTH, CBS3aHHBIX C HAOJIOJCHHEM H OOBSCHEHHEM
XMMHUYECKOI'0 HKCHEPUMEHTA, COOJIIOJIEHHMEM IpaBU O€30IIaCHOr0 OOpalleHus € BEIIeCTBAMU
OBJIJIcHUE OOYYAIONMIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(YHKIMOHAJIBHOW OpPraHU3alHd >KUBBIX
CHCTEM pa3HOr0 paHra M NpuOOpeTeHHEe YMEHHM, HCIOJB3YIOT 3TH 3HAHWUS A I'PaMOTHBIX
JeMCTBUI B OTHOIIEHUH OOBEKTOB KUBOW MPUPOABI U PELICHHS Pa3IMYHBIX )KU3HEHHBIX MPOOIIEM.

I[lnanupyemMble pe3yibTaThbl OCBOCHHSI YUeOHOI0 NpeMeTa
1. JInuHOCTHBIE Pe3yJIbTAThI (Oroc Ccooj
rPas’kIaHCKOr0 BOCIMTAHUS:
c(OpPMUPOBAHHOCTh T'PAXKAAHCKOW MO3UIMK O0YYaromerocss Kak akTUBHOI'O U OTBETCTBEHHOTO
YJIeHa POCCHICKOT0 O0IEeCTBa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U IIPABOIIOPSIKA;
NPUHATUE  TPAJUIMUOHHBIX  HAI[MOHAIBHBIX, OOIIEYEIOBEUECKUX T'YMAaHHCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;
TOTOBHOCTh  MPOTHUBOCTOSATH  HMJICOJIOTUM  OKCTPEMH3Ma, HANHOHAIM3Ma, KceHOohoOwH,
JTUCKPUMHUHALIMU 10 COIUANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM IPU3HAKAM;
TOTOBHOCTh BECTH COBMECTHYIO [I€ATEIbHOCTh B MHTEpPECaX TPakJIaHCKOTO O0OIecTBa,
Y4acTBYIOT B CaMOYIPaBJICHUU B 0011e00pa30oBaTebHON OpPraHM3allud U JETCKO-FOHOIIECKUX
OpraHu3aIusX;
YMEHHE B3aMMOJCHCTBOBATH C COLIMATbHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHHEM;
TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIEATEIbHOCTH;
NMaTPUOTHYECKOT0 BOCTIUTAHUA:
c(OpPMUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HWIECHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, 4yBCTBAa OTBETCTBEHHOCTHM Iepel PonMHON, TrOpAoCTH 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOIIIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, HCTOPHYECKOMY U TIPUPOIHOMY
HacJelMnio, MaMsITHUKAM, TpaaulusM HapoaoB Poccuu, noctmxenussMm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX U TPY/IE;
ujeiiHass yOexXJIeHHOCTh, TOTOBHOCTh K CIy:K€HHUIO0 U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUHCKOTO HApOAa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MMOBEICHHUS;
CITOCOOHOCThH OIEHWBAIOT CUTYAIIMI0 M MPUHUMAIOT OCO3HAHHBIE PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH,;
OCO3HaHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYIIETro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POJIUTENSIM U (WJIM) IPYTMM Yi€HAM CEMbH, CO3JaHHIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPHUHATHA LEHHOCTEW CEMEMHON >KM3HU B COOTBETCTBUHU C
TpaauIUsMU Hapos10B Poccuu;
ICTETHYECKOT0 BOCIIUTAHMS:
ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs OSCTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX OTHOIICHUI;
CIIOCOOHOCTh BOCIIPHHHUMAIOT PA3IMYHBIC BUABI MCKYCCTBA, TPAAUIIUA M TBOPYECTBO CBOETO U
JIPYTUX HapoJO0B, OLIYLIAIOT YMOLIMOHAIBHOE BO3/IEHCTBHE UCKYCCTBA;
yOXACHHOCTh B 3HAYMMOCTH IS JIMYHOCTH W OOIIECTBA OTEUECTBEHHOTO M MHPOBOTO
MCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAAUIIUN U HAPOJHOTO TBOPUYECTBA;
TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUJIAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;
(puzuvyecKoro BOCHMTAHMUSA:
c(hOopMUPOBAHHOCTH 3J0POBOTO M 0€30MacHOr0 00pasa >KW3HH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO;
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NOTPEOHOCTh B (PU3MYECKOM COBEPIICHCTBOBAHHUM, 3aHATHUSX CIIOPTUBHO-030POBUTEIHHON
JIEATEIbHOCTBIO;

AKTUBHOE HEMPUSITHE BPEIHBIX MPUBBIUEK W MHBIX (POpPM NMpPUYMHEHUS Bpena GU3HIECKOMY U
MICUXUYECKOMY 3/10POBBIO;

TPY0BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPYJY, OCO3HaHKE IIEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AaKTHBHOM JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HAIpPaBJIEHHOCTH,
CIIOCOOHOCTh ~ WMHUIMMPOBATh, IUIAHUPOBATb U CAMOCTOSTENIBHO  BBINOJHATH  TaKylO
JESITEIIbHOCTb;

UHTEpEC K pa3iuyHbiM cdepaM MpodeccHoHaNbHON NeATENbHOCTH, YMEHHE COBEpUIAIOT
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U peaTrn30BhIBAIOT COOCTBEHHBIE )KU3HEHHBIE TJIaHbI;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M caMOOOPA30BAHUIO HA MPOTSHKECHUH BCEH JKU3HH;
IKOJIOTHYECKOr0 BOCTIMTAHUSA:

c(OpPMUPOBAHHOCTh ~ JKOJIOTMUECKON  KYJIbTYpbl, [OHUMAaHHE  BIMUSHHUS  COLIMAJIBHO-
HSKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpeibl, OCO3HAHUE
JI00aTBHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JEHWCTBUU B OKPYKAIOIIECH Cpele HAa OCHOBE 3HAHUS LIEJIEeH
YCTOMUYMBOIO pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATHUE ICUCTBU, IPUHOCSIINX BPE] OKPYKAOUIEH CPEE;

YMEHHE MPOTHO3UPOBATH HEOIArONPUSATHBIC SKOJIOTHMUECKHUE IMOCIEACTBUS MPEINPUHUMAEMbIX
JIEMCTBHM, IPEAOTBPALLAOT HUX;

pacIIMpeHHe ONbITa I€ATEIbHOCTH IKOJIOTMYECKON HAIIPABICHHOCTH;

LEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM W OOILECTBEHHOM NPAKTHKH, OCHOBAHHOIO HAa JUAJOre KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO MECTA B MOJUKYJIbTYPHOM MUPE;

COBEpUICHCTBOBAHUE $I3BIKOBOM M UWTATEIbCKOW KYJIbTYpbl KaK CpEACTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U ITO3HAHUS MUDA;

OCO3HAHHE IIEHHOCTH HAay4HOH JEsATEeNIbHOCTH, T'OTOBHOCTh OCYIIECTBJISATh IPOEKTHYIO U
MCCJIEI0BATENBCKYIO IESITENbHOCTh HHIMBUAYAIbHO U B TPYIIIIE.

JIMYHOCTHBIE Pe3VJbTATHI _OCBOCHHS VUeOHOro mpeaMera XHMMHA B _0oJblleil _Mepe
JOJIZKHBI OTPAXKATD:

B cooTrBeTrcTBUM € CHUCTEMHO-IESATENBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOGHHUS TIpeaAMeTa «XUMHS» Ha YpOBHE CpeAHEero oO0Iero oOpa3oBaHUs
BBIJICJTIEHBI CIIEAYIOIIME COCTABIISIOLINE:

1.T'pa:kaaHCKOr0 BOCIUTAHUSA:

— OCO3HaHUsI OOYyYaIOUIMMHUCS CBOUX KOHCTHUTYIMOHHBIX MpaB U OOS3aHHOCTEH,
YBa)XXE€HUS K 3aKOHY U MPABOMNOPSAKY;

— MOPEJICTABIICHUS O COLMAJIBbHBIX HOPMax M MHpaBWIaX MEKJIMYHOCTHBIX OTHOIICHUUN B
KOJIIICKTHUBE;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAEATEIHPHOCTA TPH CO3JAaHUM YIEOHBIX
MPOCKTOB, PEIICHWHU YUYEOHBIX W TIO3HABATEJIBLHBIX 3a7ay, BBHITIOJIHEHUH XUMHUUYECKUX
AKCIIEPUMEHTOB;

— CIOCOOHOCTH TIOHUMAaTh U TIPUHUMATH MOTHBBI, HAMEPEHUSI, JOTUKY U apTyMEHTBI
JNPYTUX MPU aHATU3€ PA3JIMYHBIX BHUJIOB YYESOHOU ASSITEIHLHOCTH;

2.I1aTprnOTHYECKOT0 BOCIUTAHUSA:

— LHEHHOCTHOT'O  OTHOLIEHHUS K MCTOPUYECKOMY W  HAy4YHOMY  HACJIEIUIO
OTEUYECTBCHHON XHUMMUM;

— YBaXXEHUS K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUHM U MPAKTUUECKOTO MPUMEHECHUS
XUMHH, OCO3HaHUS TOTr0, YTO JOCTHKEHUSI HAyKH €CTh pe3yJabTaT JJIATEIbHBIX
HaOFOACHUM, KPOIIOTIUBBIX IKCIIEPUMEHTAIIBHBIX MOUCKOB, MMOCTOSIHHOTO TpyAa YYEHBIX




U IPAKTUKOB;
— MHTEpeca W IMO03HABaTEJIbHBIX MOTHBOB B IOJYYEHHMU W MOCJICAYIOIIEM aHaJIn3e
MHGOPMAIINH O TIEPEIOBBIX JOCTHIKCHHUSX COBPEMEHHOM OTECYECTBEHHOU XUMUH;
3.JlyXOBHO-HpPABCTBEHHOT0 BOCHUTAHMS:

— HPABCTBEHHOT'O CO3HAHMs, STUYECKOT'O IOBEIACHUS;

— CIIOCOOHOCTH OIIEHUBATh CHUTYAllUH, CBS3aHHBICE C XUMHUYCCKHUMH SIBICHUSMH, U
NPUHAMATh OCO3HAHHBIE PEIIECHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LIEHHOCTH;

— FOTOBHOCTH OLICHUBAaTh CBOE IMOBEJACHUE M IIOCTYNKM CBOUX TOBApHUILIEH C IO3ULUMN
HPaBCTBECHHBIX U MPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUN ITUX MOCTYNKOB;

4. ®@opMHUpPOBaHHS KYJIbTYPbI 310POBbS:

— MOHUMAaHHMS IIEHHOCTEH 370pOBOr0 M 0e30ImacHOro obpasza JKHU3HU; HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOMICHUS K COOCTBEHHOMY (DH3UYECKOMY M MCUXHUYECKOMY 3J0POBBIO;
— coOJIrOIeHUs TIpaBHJI 0€30IMaCHOTO OOpaIleHUs ¢ BEIIECTBAMH B OBITY, MOBCEIHECBHOM
J)KM3HHU U B TPYJAOBOH JESATEIbHOCTH;

— MOHUMAHUS IEHHOCTH MNPaBUJI HHAWBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJACHUS B CHUTYyallMsX, YIPOXKAIOIIMX 3J0POBbIO M JKU3HM JIFOJIEH; OCO3HAHMSA
MOCTIC/ICTBUIA M HEMPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOJCHHS alIKOTOJis, HAPKOTHKOB,
KypeHus);

5. TpyaoBoro Bocnuranus:

— KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4E€OHO-HUCCIIEIOBATEIBCKON JEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUYECKON U IPYTUX BHUIAX AESTEIbHOCTH;

— YCTAaHOBKM Ha AaKTHMBHOE YyYacTHE€ B PEUICHUM MNPAKTUYECKUX 3a7a4 COLMAIBHOMN
HAIlpaBJICHHOCTH;

— WHTEpeca K MPAKTUIECKOMY U3YUYCHHUIO MPOPECCU pa3IMIHOTO POJIa, B TOM YHCIIC
Ha OCHOBE MPUMEHEHUS NPEJIMETHBIX 3HAHUN 10 XUMUH,;

— YBaXXEHUS K TPYY, JIIOASM TPyJla U pe3yJibTaTaM TPYAOBOM IESATEIbHOCTH;

— TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HHIMBHUAYaTbHOW TPACKTOPUU OOpa3OBaHUI,
Oyaymei mnpodeccud W peau3allid COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XWUMHUU, HWHTEPECOB U MOTpeOHOCTEH
o011ecTBa;

6.9K0JI0rM9eCKOr0 BOCIIUTAHUA:

— DKOJIOTMYECKH  IIEJIECOOOPA3HOTO OTHOIICHHUS K MOPUPOJIe, KaK MCTOUYHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIJI€E;

— MOHUMAaHUs TJ00AJFHOTO  XapakTepa HAKOJOTHYECKHUX npobieM, BIUSHUS
DKOHOMHUYECKHUX MPOLIECCOB HAa COCTOSTHUE MPUPOJHON U COLIUAIBHOM CpEJIbI;

— OCO3HaHUSI HEOOXOJMMOCTH HCHOJIB30BAHUS JOCTHIKEHUNW XUMUM [UJIS PEIICHUS
BOIIPOCOB PALIMOHATIBHOI'O IPUPOIOIIOIb30BAHNUS;

— AKTUBHOTO HENPUATHUS JEUCTBUM, NMPUHOCAIIUX BpPEI OKPYXKAKIIEH NPUPOIHOU
cpele, YMEHHUsS TMPOTHO3UPOBATH HEOJATOMPUSATHBIE HOKOJOTHYECKHE TMOCIEICTBUS
NpEeANPUHUMAEMBIX JTEHCTBUH M NPEIOTBpaAIlaTh UX;

— HaJIMYMsl PA3BUTOrO 3KOJIOTMUYECKOI'0 MBILUIEHHUS, DKOJOTHYECKON KYJIBTYpPBI, OIbITA
JIESATEJIbHOCTH JKOJOTMYECKOW HAIPpaBJIIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCSA HMH B
MO3HABAaTEIbHOW, KOMMYHUKATUBHON M COIIMAIbHOW TPAKTHUKE, CIIOCOOHOCTH U YMEHUSI
AKTHUBHO TIPOTHBOCTOSITh HACOJIOTHU XeMOpOoOuu;

7.11eHHOCTH HAYYHOT'0 MO3HAHMS:

— ¢(hOpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U OOIIECTBEHHOW MPAaKTUKU;

— MOHUMAaHMS CHeNU(UKN XUMHHU KaK HayKH, OCO3HaHHs €€ poyii B GOPMHUPOBAHUH
palOHAIFHOTO HAYYHOT'O MBIIUICHUS, CO3/IaHUU  LEJIOCTHOTO  TMPEACTaBICHUS 00
OKpYXKAIoIIeM MHUpE Kak O €JUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pEeIIeHUH TPoOIIeM COXpPaHSHHS IPUPOTHOTO PABHOBECHSI;
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— yOexxAEHHOCTH B 0CO0OI 3HAYMMOCTH XUMHUHU ISl COBPEMEHHOW NUBUIM3ALMHU: B €&
T'YMaHHUCTUYECKOW HAINpPaBICHHOCTH W Ba)XXHOW POJIM B CO3JaHUM HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEHICHUU TJI00AIBHEIX TPOOJIEM YCTOWYHMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CHIPHEBOM, YHEPIreTHUSCKOM, MUIIEBOM U IKOJIOTHUESCKON 0€30MacHOCTH,
B Pa3BUTHU MEJHIIMHBI, OOCCIICUCHUU YCJIOBUM YCIEITHOTO TpyAda M 3KOJIOTHYCCKHU
KOM(OPTHOM KU3HU KXKIOTO WiIeHa OOIIeCTBa;

— €CTECTBEHHO-HAY4YHOW TPaMOTHOCTH: IOHMMAHHUS CYIIHOCTH METOJOB IO3HAHUS,
HCTIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaxX, CHIOCOOHOCTH HMCITOJIb30BaTh MOJTydYaeMbIe 3HAHUS

JUIS aHajiu3a UM OOBSICHEHUS SIBICHHUW OKPYXKAIOIIETO MHpPAa M IPOUCXOISAIINX

B HEM

HSMCHCHHﬁ; YMCHUA ACJIATh 000CHOBaHHBIE 3aKJIIOYECHHS HAa OCHOBE HAay4YHbIX (I)aKTOB u
HUMCIOIUXCA JaHHBIX C LHCJIBIO IMOJYUYCHUSA JOCTOBCPHLIX BBIBOJOB,
— CHOCOOHOCTH CaMOCTOSITEILHO HCHOJb30BaTh XHUMHYECKHE 3HAHUS I pCIICHUA

HpO6HeM B pCAJIbHBIX KU3HCHHBIX CUTYAUAX;

— WHTepeca K MO3HAHUIO U UCCIIEIOBATEIbCKON JEATEeNbHOCTH;
— TOTOBHOCTH U CITOCOOHOCTH K HETIPEPHIBHOMY OOpPa30BaHHUIO U CaMOOOpa30BaHUIO,
K aKTHBHOMY IIOJIyYE€HUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUHU C >KU3HECHHBIMHU

MOTPEOHOCTSIMU;

— MHTEpeca K OCOOCHHOCTSM Tpyla B pa3ivdHbIX chepax mpodeccrnoHaIbHON

ACATCIIBHOCTH.

2. Meranpeamernsbie pe3ybtarhl (cM.®I'OC COQO)

Meranpeamernbie pe3dyiabtarbl  1mo PIrOC

COO

KOHerTI/IElOBaHHbIe
pPeE3yJabTaThl

MeTalpeaAMETHBIC

Osgi1aieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
T03HABATEJIbHBIMM el CTBHSIMU:

a) 6a30BBIC JTOTUUYECKHUE ICUCTBUS:
CaMOCTOSITENNbHO (OPMYTUPOBATH U
aKTyaJIM3UPOBATH MPOOIEMY, pACCMAaTPHUBAIOT €€
BCECTOPOHHE;

YCTaHABIIMBAIOT CYIIECTBEHHBIN MPU3HAK WITH
OCHOBaHUs AJI CPaBHEHMUsI, KIacCUPUKALIUU U
00001eHMS;

OTIPEACIIATh LENU AeITebHOCTH, 3a]1aBaTh
napaMeTpel 1 KPUTCPHUU UX JOCTUIKCHHA,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B
pacCMaTpUBACMBIX SIBJICHUAX

BHOCHTH KOPPEKTHBBI B JAESITEITLHOCTb,
OIICHUBAIOT COOTBETCTBHE PE3YyIHTATOB IIEIISIM,
OIICHUBAIOT PUCKU MOCIEACTBUIA JEATEILHOCTH;
Pa3BHUBAIOT KPECATUBHOC MBIIIJICHUEC ITPU PECILICHUN
YKU3HEHHBIX TTPO0OIIeM;

a) 0a30BbI€ JOTUYECKUE JICHCTBUS:
MCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUY
MPUEMBI JIOTHYECKOTO MBITIICHUS —
BBIJIETISITh XapaKTePHbIE MPU3HAKYU MTOHATUI
Y YCTaHABJIMBATh UX B3aUMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOLINE TTOHATHUS
J1s1 OOBSICHEHUSI OTJENBHBIX (DaKTOB U
SIBIICHUI;

BBEIOMpATh OCHOBAHUS M KPUTEPHH IS
KJIacCU(UKALIUU BEIIECTB U XUMHUECKUX
peaxkumii;

yCTaHaBIMBATh MPUUYNHHO-CIIEICTBEHHBIE
CBSI3M MEXKY U3Y9aeMbIMU SIBIICHUSIMH,
CTPOUTD JIOTUUECKHUE PACCYKIACHUS
(MHTyKTUBHBIC, JICTYKTUBHBIC, 10
aHAJIOTHH ), BBISBIISATH 3aKOHOMEPHOCTH U
MIPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSAX, (OPMYITHPOBATH BHIBOIBI U
3aKITIOYCHUS;

MPUMEHSThH B MIPOLIECCE TTO3HAHUS
HCIIOJTh3YEMbIE B XUMHH CHMBOJIMYECKUE
(3HAKOBBIC) MOJIENH, TPEOOPA3OBHIBATH
MOJICIIbHBIC TIPEICTABICHHS — XUMHUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMUYeCKast
dbopmyra, ypaBHCHHE XUMHUYECKON PEaKIIUN
MIPH PEIICHUN yYeOHBIX MO3HABATEIBHBIX U
MPAKTUYECKHX 3aJa4, IPUMEHATh
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Ha3BaHHBIE MOJICJIbHBIE MIPEACTABICHUS JJIsI
BBIABJIICHUA xapaKTeprlx HpH3HaKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX
peaKuuii;

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:
BJIQJICTh HABBIKAMU Y4EOHO-UCCIIEI0BATEIHCKON U
MIPOEKTHOM J1eATeIbHOCTH, HaBbIKAMU
pa3perieHus mpooieM;

CIOCOOHOCThH ¥ TOTOBHOCTH K CAMOCTOSATEILHOMY
MOWCKY METOJIOB PEIICHHSI MPAKTUYSCKUX 3a/1a4,
MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MIO3HAHNUS;
OBJIAJICHUE BUJIAMU JCSITEILHOCTHU IO MOJYICHHUIO
HOBOT'O 3HAHMUSI, €r0 UHTEPIIPETALIUH,
peoOpa3oBaHUIO0 U IPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3TaHUH
YUEOHBIX ¥ COITUATBHBIX TPOSKTOB;
dbopMupOBaHKE HAYYHOTO TUIIA MBIIUICHUS,
BIIQJICHUE HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTH M POPMYITHPOBATH COOCTBEHHBIC 33Ja4H
B 00pa30BaTeNbHON 1eATEIbHOCTH U JKU3HEHHBIX
CUTYaITUSX;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBSI3U U
AKTyaJIM3UPOBATh 3a/1a4y, BBIIIBUTAIOT THIIOTE3Y
€e pelIeHHs], HAXOJUTh apryMEHTHI AJIs
JIOKA3aTeIbCTBA CBOMX YTBEPIKIACHHIA, 33]1aBaATh
napaMeTpsl U KPUTEPUU PEIICHHUS,
AHATM3UPOBATH TIOJTYICHHBIC B XOJI€ PECIICHUS
3a/1a4¥l pe3yNbTaThl, KPUTHYECKH OIEHUBAIOT UX
JIOCTOBEPHOCTh, IIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

JIaBaTh OIIEHKY HOBBIM CUTYAIUsIM, OIICHUBAIOT
MPUOOPETEHHBIN OTIBIT;

pa3pabaThIBAIOT TUTAH PEIICHUS TIPOOIIEMBI ¢
YUETOM aHajIn3a UMEIOIINXCS MaTepUaibHbIX U
HEMaTepUaIbHBIX PECYpPCOB;

OCYIIECTBIISATH IEJICHAITPABICHHBIHN ITOUCK
MepeHoca CpeICTB U CIIOCOOOB JICHCTBUS B
poeCCHOHAIBHYIO CPENY;

YMETh NMePEHOCUTH 3HAHUS B TO3HABATEIILHYIO U
MPAKTHIECKYIO 00JIaCTH KU3HEICATCIIEHOCTH;
YMETh UHTETPUPOBATh 3HAHUSI U3 PA3HBIX
MpeIMETHBIX o01acTel;

BBIIBUTAIOT HOBBIC UJCH, TIPEIJIaraioT
OpPUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 334U, JOMYCKAIOIIHE
AIbTCPHATHBHBIC PEIICHHUS;

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ICHCTBUS:
BJIQJICTh OCHOBAMHU METOJIOB HAYYHOTO
MIO3HAHUS BEIIECTB U XMMUYCCKHUX PEaKITHii;
(bOopMyIUpOBATH IEH U 33]]a4H
WCCIICIOBaHMSI, UCTIOIb30BaTh
MOCTABJICHHBIC U CAMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIC BOTIPOCHI B KAYECTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI JIS
(bOpMHUPOBAHHUS THITOTE3HI 110 IIPOBEPKE
MIPABIJILHOCTH BBICKA3bIBAEMBIX CYKICHHIA,
BJIaJICTh HABBIKAMH CAMOCTOSITEIILHOTO
TUTAHUPOBAHUS U MTPOBEICHUS YICHUICCKHX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBAThH
yYMEHUs HaOII01aTh 32 X0JJ0M TIpoIiecca,
CaMOCTOSITEIILHO TPOTHO3UPOBATH €TI0
pe3ynbTat, GopMyITUpOBaTH 0000IICHUS 1
BBIBOIbl OTHOCUTEIILHO JOCTOBEPHOCTH
PE3yJIbTaTOB MCCIICOBAHMS, COCTABIIATh
00OCHOBAHHBIN OTUYET O MPOJICITAHHON
pabore;

pUOOPETATh OMBIT YYCHUICCKON
HCCIIEA0BATENBCKON U IPOEKTHON
JESITENIbHOCTH, MPOSBISATh CIIOCOOHOCTH U
TOTOBHOCTB K CAMOCTOSITSIIBHOMY MTOUCKY
METO/IOB PEIICHHUS PAKTUYECKUX 3a/1a4,
MIPUMEHEHHIO Pa3JINYHBIX METOJIOB
TIO3HAHUS;

B) pabota c nHpopMaIuei:

BJIQ/ICTh HABBIKAMU MOJTY4YSHHS] HHPOPMAIIHH U3
HNCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATCIBHO
OCYHICCTBJIATH MMOUCK, aHAJIN3, CUCTCMATU3alUTO
Y MHTEPIIPETAINI0 HH()OPMAIH Pa3InIHBIX

B) paboTa ¢ uHpopmauei:

(GbopMyIMpOBaTh 3ampoChl W MPUMEHSTH
pa3IMYHbBIC METOJBI MPU TIOUCKE U 0TOOpe
uH(popManumy, HEOOXO0IMMON TUTSE
BBIITOJIHEHUS y4eOHBIX 3aa4
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BUJIOB U (OPM TIPE/ICTABIICHNUS;

CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢
y4eTOM Ha3HayeHUsl HHOOPMALIUH U 1IeTICBOM
ayJUTOpPUH, BEIOUpAsi ONTUMAIBHYIO (hopmy
IPE/ICTaBICHUS ¥ BU3YaIH3aLlUH;

OLICHUBAIOT  JIOCTOBEPHOCTH,  JIETHTUMHOCTb
uHpOpMaINK, €€ COOTBETCTBHE IIPABOBBIM H
MOpPaJIbHO-ITHYECKHUM HOpMaM;

UCTIONIb30BaTh CPEACTBa HMH()OPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJOTMH B pEIICHUU
KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX "
OpPraHU3allMOHHBIX  337a4 ¢  COOJNIoIEHUEM
TpeboBaHU SPrOHOMHUKH, TEXHHUKH
0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHus,
NpaBOBBIX M OTHYECKUX  HOPM,  HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

ONPEAENEHHOIO THIIA;

nprodpeTaTh ONBIT  WCIOJH30BAHUS
WH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH ¥ Pa3IMYHBIX TMOUCKOBBIX
CHUCTEM;

CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO
dopmy  mpencraBieHuss — MHpoOpManUU
(cxemsbl, TpaduKu, ITUArpaMMbl, TaOIHIIBI,
PUCYHKH H T. II. );

UCIIOJIb30BaTh HAYYHBIA SI3bIK B KayeCTBE

cpeactBa  mpu  paboTe C XMMHYECKOU
uH(popMaIue: MIPUMEHSTD
MEXKIPEIMETHBIE (puzuueckue u
MaTEeMaTHYeCKHe) 3HAaKH H  CHUMBOJBI,

(dopMyiibl, a0OpeBUATYpbl, HOMEHKIATYDY;
UCIIOJIb30BATh u npeoOpa3oBHIBATH

3HAaKOBO-CUMBOJIMYECKHUE cpeacTBa
BJIaJICTh HaBbIKAMU PACIO3HABAHUS U 3aLLUThHI HATTSIHOCTH

uH(popMaLnu, THPOPMALIMOHHON 0€3011acCHOCTH

JINYHOCTHU.

Osgi1aieHHe YHUBepPCAJIbHBIMHU

KOMMYHHMKATHBHBIMH 1efiCTBUSIMH:

a) oOmeHue: a) oOmeHue:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BceX cepax
JKU3HU;

pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHHUS,
MMOHHUMAIOT 3HAYCHHE COIMAIbHEIX 3HAKOB,
pacmo3HaBaTh NPEANOCHUTKA KOH(IMKTHBIX
CUTYyaIM U CMATYAIOT KOH(MIUKTHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS 1
B3aUMOJCHCTBUS;

11pryMeHTHpOBAaHO BECTH UAJIOT, YMETh
CMATYAIOT KOH(DJIUKTHBIE CUTYAIUH;
Pa3BEPHYTO U JIOTUYHO U3JIAratoT CBOKO TOUKY
3pEHUA C UCTI0JIb30BAHUEM SI3BIKOBBIX CPEICTB;

3a/1aBaTh BOMPOCHI 110 CYIIECTBY
00CyK1aeMO TEMBI B X0JI¢ AUAJIOTA W/WITH
JIMCKYCCHHU, BHICKA3bIBATh UJICH,
(bopMyIUpPOBaTh CBOM MPEIOKEHUS
OTHOCHUTEJIbHO BBINIOJHEHUS
MpEeAJIOKEHHOM 3a1a4u;

BBICTYIIATh C MPE3CHTAIMEHN pPe3yIbTaTOB
MMO3HABATEJILHON JEATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSITEIIBHO WITH
COBMECTHO CO CBEpCTHHKaMU IIPU
BBITIOJIHEHUH XHUMHUUYECKOT0 SKCIIEPUMEHTA,
MPAKTUYECKON pabOTHI MO UCCIEAOBAHUIO
CBOMCTB M3y4YaeMbIX BEIIECTB, peaTU3allUN
y4eOHOTr0 MPoeKTa U (HopMyIUpOBAThH
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHBIX
HCCIIEIOBAHUM ITYTEM COTTIaCOBAHMUS
MTO3UIIMHA B X0/ 00CYXKIeHUS U 0OMEeHa
MHEHUSIMU

0) cOBMECTHAsI IeSITEIbHOCTD:

MOHUMAIOT M  UCIHOJIb30BaTh IPEUMYILECTBa
KOMaHTHOW ¥ MHANBUIYaTbHON PaOOTHI,
BBIOMPAIOT TEMATUKY U METOBI COBMECTHBIX
JIEHCTBUM C YI€TOM OOIIUX UHTEPECOB U
BO3MOXKHOCTEH Ka)KJOT0 YjeHA KOJIJICKTHBA;
MPUHUMAIOT TI€JIM COBMECTHOW JI€ATEIIbHOCTH,
OpPraHU30BBIBAIOT U KOOPAMHHUPOBATH JCUCTBUS
110 €€ JOCTIHKECHHIO: COCTABIIATH IJIaH JEHCTBHH,
pacupenensiaTb  poad  C  Y4eTOM  MHEHUH
YYaCTHUKOB, 00cyxaaroT pe3yAbTaThI
COBMECTHOH paboTHI;

0) cCOoBMeCTHas IeATeTbHOCTD:
IIOHMMAIOT U MCIOJIb30BaTh MPEUMYILIECTBA
KOMaHJAHON U MHAUBUIyaJIbHOM pabOThI IPU

pelieHnn XUMUYECKOU pOoOIIeMBI,
000CHOBBIBAIOT HEOOXOIUMOCTH
MIPUMEHEHUS TPYMIOBBIX dbopm

B3aMMOJICHCTBUSL TIPU pEIIeHUU Yy4eOHOMH
3a/Jauu;

BBIOMPAIOT TEeMaTUKy u METOBI
COBMECTHBIX JEUCTBUH ¢ yu€ToM OO0mMX
MHTEPECOB U BO3MOKHOCTEH KaKIOT0 YIeHa
KOJIJIEKTHBA;
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OLIEHUBAIOT KaueCTBO CBOEr0 BKJIAJa U KaXJOro
YY4aCTHMKA KOMaHJAbl B OOIIMI pe3ylnbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

IpEeJJIaraloT HOBBIE MMPOEKTHI, OLIEHUBAIOT UJICH C
HO3ULIMU HOBU3HBI, OPUTUHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

KOOPJIMHUPOBATh U BBIIOJIHATH padoTy B
YCIIOBHSAX PEAIbHOTO, BUPTYAJIHHOTO U
KOMOHMHUPOBaHHOT'O B3aUMOACHCTBUS;
OCYILECTBIISITh MIO3UTUBHOE CTPATETMYECKOE
IIOBEJICHHUE B PA3JIMUHBIX CUTYaLUSAX, IPOSIBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh
MHUIMATUBHBIM.

MIPUHUMAIOT Lemnb COBMECTHOM
JIESITENLHOCTH, OpraHu30BBIBATH U
KOOPJIMHUPOBATH IEHCTBUS 1o eé

JOCTIDKEHHUIO: COCTABIIATh IUIAaH ACHCTBHM,
pacnpenensaTb poJii ¢ Y4ETOM MHEHHI
YYaCTHHUKOB, 00CYX/Ial0T  pe3yJbTaThl
COBMECTHOH pabOTHI;

OLICHUBAIOT KayeCTBO CBOEro BKJIajga U
BKJIaJa KaXKJOr0 YYacCTHHKAa KOMAaHJIbl B

o0mmii  pe3ynpTar 1O  pazpaboTaHHBIM
KPUTEPUIM;
[IpeyiaraloT HOBBIE IPOEKTHI, OLEHUBAIOT
uaeu c MO3ULIUU HOBM3HBI,
OpUTHMHAJILHOCTH, IPAKTHYECKON
3HAYMMOCTH;

OCYILIECTBISATh IIO3UTUBHOE CTPATErH4ECKOE
MOBEJCHUE B  PA3IMYHBIX  CHUTyalUsX,
NPOSIBIIATH TBOPYECTBO M BOOOpakeHUE,
OBbITh MHUIIMATHBHBIM.

Orjaaaenue YHUBEpPCAJIbHBIMHA
PEryJassiTUuBHIMU HeﬁCTBHHMH:

a) caMOOpTaHHU3aIUs:
CaMOCTOSITEIILHO OCYILECTBIIATh TTO3HABATEIHLHYIO
JACATCIIbHOCTDb, BbISBIIATH Hp06JI€MI>I, CTaBUTh U

dbopMynupoBath  COOCTBEHHBIE  3aJaud B
00pa3oBaTeNbHON JICSITEILHOCTH M KU3HEHHBIX
CUTYaIUX;

CaMOCTOSITEIbHO ~ COCTaBIISATh IUIAH  pEHICHUs

npoOJeMbl C y4eTOM HMEIOIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKU y4eOHOr O MpeIMeTa Ha OCHOBE
JIMYHBIX MIPEIIIOYTEHUN;

JIENIal0T OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH
€ro, OpaTh OTBETCTBEHHOCTh 3a PEILICHUE;
OLICHUBAIOT MPUOOPETEHHBIN OIBIT;
CHOCcOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHIO
IUPOKON IPYIUIIUUA B PA3HBIX 00JIACTSIX 3HAHUM,
MOCTOSIHHO TMOBBIIIAIOT CBOWH 00pa3oBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

a) CaMOOpraHU3aIus:

CaMOCTOSITEIIBHO IUIAHUPOBATh u
OCYLIECTBIISAIT ~ CBOK  II03HABATEJIbHYIO
JESTEIIBHOCTD, OIIPENEIIss €€ UENN U 3aauH,
KOHTPOJIMPOBATh U 110 MEPE HEOOXOAUMOCTH
KOPPEKTHPOBATh MpEIJIaraéMblil aJITOPUTM
JNENCTBUI MpH BHINOJHEHUM Y4YeOHBIX U
UCCIIeIOBAaTEeIbCKUX ~ 3a/1ad,  BbIOWpaATh
HanOosiee  d(PeKTUBHBIM  Ccroco0  Ux
peleHnss ¢ Y4€TOM IIOJIyYE€HHs HOBBIX
3HaHMH O BeIIeCTBaX U XUMHYECKHX
peaxkuusx;

0) CaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBIM CHUTyalUsIM, BHOCHUTH
KOPPEKTUBBI B JEATENBHOCTb,  OLEHUBAIOT
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIAJICTh HAaBBIKAMHU I103HABATEIbHON peduexcuu
KaK OCO3HaHUs COBEPIIAEMBIX JEUCTBUH U
MBICJIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHHIA;

UCITOJIb30BaTh MpUEMBbl pe(IeKCHH IS OLEHKH
CUTYyalluu, BEIOOpa BEPHOTO PELICHUS;

YMCThL OHLCHHUBAIOT PHUCKU HW CBOCBPCMCHHO
IIPUHHUMAIOT PEIICHUS 10 UX CHIKEHUIO;

0) CAMOKOHTPOJIb:

JaBaTb OUCHKY HOBBIM CHUTYyallUsIM, BHOCHTH
KOPPEKTUBBI B JEATEIBHOCTh, OLICHHBAIOT
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIAJCTh ~ HaBBIKAMH  ITT03HABATEIbHON
pedIieKCHH KakK OCO3HAHHUS COBEPIIAEMBIX
JICWCTBHI M MBICIIUTEIBHBIX TPOIECCOB, HX
pE3yJIbTATOB M OCHOBAaHWIf; HCIIOJIb30BATh
npuéMbl pedrIeKcHn Al OIIEHKU CHUTYAIlHH,
BBIOOPA BEPHOTO PEIICHHUS;

YMCTh OLCHHUBAIOT PUCKHU W CBOCBPCMCHHO
HNPUHUMAIOT PEIICHHS 110 UX CHIKCHUIO,
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MPUHUMAIOT MOTHUBBI U apTyMEHTBl APYTUX
IIPY aHAJIM3€E PE3YNbTATOB AESTEIbHOCTH;

B) SMOIMOHABHBIH WHTEJUICKT, | B) YMOIIMOHAIBHBIA HHTEIUICKT:
Ipe/INoararoi chOPMUPOBAHHOCTS: c(OPMUPOBAHHOCTb CaMOCO3HaHHUs,
CaMOCO3HaHUs,  BKJIIOYAIOMIETO  CIIOCOOHOCTH | BKJIFOYAIOMIETO CIOCOOHOCTh  TOHHUMAIOT

IOHUMAIOT CBOE SMOLMOHAIBLHOE COCTOSHHUE,
BUJICTh HANPABJICHUS Ppa3BUTHA COOCTBEHHOM
ObITh YBEpPEHHBIM B

HIMOIMOHAIBHON  cepsl,
ceOe;
caMOperyJINpOBaHuUs,
CaMOKOHTPOIIb, YMEHHE
OTBETCTBEHHOCTh 3a CBOE
U3MEHEHUSM M NpPOSBIATH T'HOKOCTb,
OTKPBITBIM HOBOMY;
BHYTPEHHEN MOTHUBAIUH,

OIITUMMU3M, WHHUIIMATUBHOCTD,

€ro NOpu  OCYLIECTBICHUU
COILIMAIbHEBIX
CIIOCOOHOCTh ~ BBICTPAMBAIOT  OTHOIICHUS
JpYrUMU  JIIOJAbMH, 3a00TUTHCA,

UHTEpEC U pa3peraroT KOH(IUKTHI;

HaBBIKOB,

BKJIIOYAOIIETO
MPUHUMAIOT
MOBEICHUE,
CIIOCOOHOCTh aaNTHPOBATHCS K IMOIMOHATBHBIM
OBLITH

BKITIOYAIOIICH
CTpEMJICHHUE K JOCTH)KEHUIO IeIM W  yCIexy,
YMCHHE
JIEUCTBOBATH, HCXO/ISl M3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKJIFOYAIOIIEH CIIOCOOHOCTH ITOHUMAIOT
SMOILMOHATIBHOE COCTOSIHUE APYIHX, YYUTHIBAIOT
KOMMYHHKAIIHH,
CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKHBAHUIO;

BKJIFOYATOIINX
¢ | CrIoCOOHOCTh K
MPOSIBIISITH

CBOE SMOLIMOHATILHOE COCTOSIHHE, BHJIETh
HaTpaBJICHUS pa3BUTHS COOCTBEHHOM
AMOLIMOHAJIBHOMN cdepsl, OBITH
YBEpPEHHBIM B cebe;
CaMOpPETyJIHPOBAHHUSA,
CaMOKOHTPOITb, yMEHHUe NPUHUMAIOT
OTBETCTBEHHOCTb 332 CBOE TIOBEJCHUE,
CHOCOOHOCTh aIalI THPOBATHCS K
YMOIMOHAIBHBIM H3MCHCHHSIM U TIPOSIBIISITH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTpEHHEH MOTHBAIMH, BKIIOYAIOIICH
CTPEMJICHUE K JIOCTHKCHHUIO LIEJIH U yCIIEXY,
ONTHMH3M,  HWHUIMATHBHOCTh,  YMCHHE
JICHCTBOBATb, UCXOJIs u3 CBOUX
BO3MOXKHOCTEIA;

OMIIATUH,  BKJIIOYAIOIICH
MOHMMAIOT  AMOLMOHAIBHOE
JIpYTUX, YUUTHIBAIOT
OCYILIECTBIICHUH

BKJIIOYAarouicro

CIIOCOOHOCTh
COCTOSTHHE
ero npu
KOMMYHHUKAIIWH,
COYYBCTBHIO u
COTIEPEIKUBAHUIO;
COIMAJIbHBIX ~ HABBIKOB,  BKJIIOYAIOLIUX
CITOCOOHOCTh BBICTPAMBAIOT OTHOIICHUS C
JIPYTUMH JIFOJIbMU, 3a00THTHCS, TPOSBISTH
MHTEPEC U pa3peniaroT KOHQIUKTHI.

I') IpUHATHE ce0s U IPYTHX JIIOJCH:

MMPUHHUMAIOT 0665[, IIOHHUMas1 CBOM HEAOCTATKH U

JOCTOMHCTBA,

IIPUHUMAIOT MOTUBBI U apTYMEHTBI IPYTUX JIIOAEH

IIpU aHAJIU3€C PE3YJIbTATOB ACATCIBHOCTHU;

MPU3HABAaTh CBOE MPABO U MPABO JAPYTUX JIOJEH

Ha OIINOKH;
Pa3BHUBAIOT CIIOCOOHOCTH MOHUMAIOT MHP C
MO3ULUH JIPYrOro 4eI0BEKa.

I) IpuHATHE ce0s U IPYTUX JIIOJCH:
NPUHUMAIOT  ce0s, TMOoHUMas
HEJOCTaTKU U IOCTOMHCTBA;
NPUHUMAIOT MOTHUBBI M  apTyMEHTHI
JpYIMX TIpH AQHAJINW3€ PE3yJbTaTOB
JIeSITEIbHOCTH;

IIPU3HABaTh CBOE MPABO U MPABO APYTUX
Ha OIIMOKH;

pPa3sBUBAIOT  CIIOCOOHOCTh TOHUMAIOT
MUD C MO3UIUH JIPYTOro YeJIoBeKa.

CBON

3. IIpeameTHbIE pe3yJbTATHI

IIpeamernsbie pesyabtathl 10 PI'OC COO

KonkperusupoBaHHsie
pesyabtarsl (IIPII)

NpEeAMETHBLIC

1) chopMUPOBAHHOCTH MPEACTABIECHU: O
XUMHYECKON COCTaBISIOLIEH
€CTECTBEHHOHAYYHOU KapTUHBI MUPa, POJIU
XUMHH B [IO3HAHUU SIBJICHUH IPUPOJIBI, B
(GOopMUPOBAHNUN MBILUIEHUS U KYJIbTYpPbI
JMYHOCTH, €€ PYHKIMOHAIBHON IrPaMOTHOCTH,
HEO0XOAUMOM JJIs pelIeHUs] IPAaKTUUYECKUX

BeinyckHuk Oyaer 3HaTh:

OCHOBOIIOJIATAIOIIME IOHATHS (XUMHUYECKUI
DIIEMEHT, aTOM, U30TOM, S-, P-, d-3JIeKTPOHHBIE
opbuTanu aTOMOB, HOH, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, CTEIEHb OKHCIICHU,
XUMHUECKasl CBsI3b (KOBaJE€HTHAas, WOHHa,
METaJUIMYeCKasi, BOJOPOIHAs), DICKTPOHHAs
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3aJa4 U HKOJIOTMYeCKH 000CHOBAHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO U MTPUPOTHOM
cpene;

2) BIaJicHUE CUCTEMON XUMHUYECKUX 3HAHUH,
KOTOpasi BKJIFOYAET: OCHOBOIIOJIAraroIiye
MOHSTHS (XUMHUYECKUN DIIEMEHT, aTOM,
9JIEKTPOHHAs 000JI0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OPOUTATIN ATOMOB, UOH,
MOJIEKYJIa, BaJICHTHOCTb,
AJIEKTPOOTPHUIATETILHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasl CBSA3b, MOJIb,
MOJISIpHAs Macca, MOJISIPHBINA 00BeM,
YIJIEPOAHBIN CKeNeT, GyHKIMOHATbHASL
rpymrma, paaukai, H30Mepus, H30MEpPHI,
TOMOJIOTHUECKUUN PsifI, TOMOJIOTH,
YIIIEBOIOPOAbI, KUCIOPO- U a30TCOJAEpIKaIIHe
COeIMHEHUS, OMOIOTUYECKU aKTUBHBIE
BellecTBa (yriaeBo/Ibl, KUPbI, OCIKN),
MOHOMED, MOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHMUSI,
KPUCTALIMYECKAS PEIICTKA, TUITBI XHMHYECKUX
peakiuil (OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE,
9K30-U SHJOTCPMHUYCCKHE, PEAKIIH HOHHOTO
oOMeHa), pacTBOP, AIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJICKTPOITUTHICCKAS
JUCCOLIMAIUS, OKHCITUTEIb, BOCCTAHOBUTEID,
CKOPOCTh XUMHUYECKOUW PEAKITUU, XUMUIECCKOE
paBHOBECHE), TEOPUH U 3aKOHHI (TEOpHs
XUMHUYECKOTO CTPOCHHS OPTaHUICCKUX
Beniects A.M. bytneposa, Teopus
IIEKTPOJIUTUICCKON JUCCOIUAITIH,
nepuoauueckui 3akoH [[.11. Menneneesna,
3aKOH COXPaHCHHSI MAaCcChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMUH,
(haKTOJIOTHYECKUE CBEICHHSI O CBOMCTBAX,
cocTaBe, IOMy4YeHUHU U 0e30macHOM
WCIIOJTb30BaHNHY BAKHEUITUX HEOPTraHUICCKIX
Y OPTaHUYECKUX BEIIECTB B OBITY U
MPAKTHIECKOH JIeITeTLHOCTH YeIOBEKa,;

3) chopMUPOBAHHOCTH YMEHUI BBISBISATH
XapaKTepHBIC TPU3HAKA U B3aHMOCBSI3b
W3YYCHHBIX OHITHHA, TPUMEHSTh
COOTBETCTBYIOIIHE TTOHSITHSI IIPH OMTUCAHUHT
CTPOEHUS ¥ CBOMCTB HEOPTAHUYECKUX U
OpPTaHWYECKHX BEIIECTB U UX MPEBPAICHUH;
BBISIBJISITH B3AaUMOCBSI3b XHMHUECKUX 3HAHUH C
MOHSTHSIMH U TIPEJICTABICHUSIME JIPYTHX
€CTECTBEHHOHAYUYHBIX TIPEIMETOB;

4) copMHUPOBAHHOCTH YMEHHUH MCIIOJIb30BATh
HAUMEHOBAHUSI XUMUYECKUX COCTUHEHUI
MEXIYHApOJHOIO COI03a TEOPETUUYECKOM U
MPUKJIATHOW XUMHUH U TPUBHAILHBIC HA3BAHUS

00osouka aToma, MOJIEKYJIa,
AJIEKTPOOTPHIIATEIBHOCTB, CTPYKTypHast
dbopmyna (pa3BépHyTas U COKpami¢HHas),

MOJIb, MOJISIPHAsI Macca, YriepOIHbIA CKEIIET,
(yHKIMOHATBHAS TPYIINA, paauKall, U30MEpHsl,
M30MEPBI, TOMOJIOTUYECKUN P, TOMOJIOTH,
YIJIEBOAOPOIbI, KUCIOPOA- U a30TCOAECPKAIIINE
COCIMHECHMS, MOHOMEp, MoJIuMeEp,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS);  KpPHUCTAUIMYECKas  peléTka,
TUNBl  XUMUYECKUX  pEaklud, pacTBOp,
BIEKTPOJIUTHI, HE3JICKTPOJIUTBHI,
AIEKTPOJIUTHYECKAS JICCOIHAITHS,
OKHCIIUTEINb, BOCCTaHOBHUTEIIb, CKOpOCTh
XHUMHYECKON peakuuu, XHMHYECKOE
paBHOBeCHE;, TEOPHU U 3aKOHBI (TeopHst
CTpOCHHUS OpraHuyeckux Bemects A. M.
Bytneposa, 3akOH COXpaHEHUSI MACChI BEIIECTB
TEOpUS  ANEKTPOJIUTUYECKON JTUCCOLMALUU,
nepuoauueckuii 3akon JI W Menneneena,
3aKOH COXPAHCHHS W MPEBpAlICHUS SHEPTUU
IPH XUMHUYECKHUX PEaKIIHsX);

3aKOHOMEPHOCTH,  CHUMBOJMYECKUH  SI3BIK
XHUMHH, MUPOBO33PEHUYECKUE 3HAHUSI, JIKAIIINE

B OCHOBE T[IOHMMAaHHUS TMPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKHUX SIBJIICHUH,
(aKkTONOTUYECKHE CBEJAEHUS O  CBOMCTBAX,
COCTaBe, MOJIy4YEHU U u 6e3o0macHoM

HUCIIOIB30BAHNN BaKHEHUIITHX HCOPTaHNYCCKUX
BEeIIeCTB B OBITY M MPaKTUUYECKOU
JIeSITEIbHOCTH YEJI0BEKa,

0 XUMHYECKOU COCTaBJISAIOIIEH €CTECTBEHHO-
Hay4YHOM KapTUHBI MHpA, POJIM XUMHH B
MMO3HAHUM SBJIICHUI NPUPOJIbI, B
(GOpMHUPOBAHUN MBILUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ QYHKIIMOHATHHOU TPaMOTHOCTH,
HEOOXOMMOM JIJIs1 PEIICHUS TPAKTUIECKUX
3a]1a4 U HKOJIOTHYECKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 310POBBIO U IIPHU-
pPOAHOM Cpene;

BorinyckHuk 0yaer ymerh:

8blA615iMb  XapaKTEpPHBIE MpU3HAKHU
MOHSITHUM, yCTaHaBJIUBATh ux
B3aMMOCBSI3b, UCNONIL308aMb
COOTBETCTBYIOLINE MMOHSITUS npu
OINMCaHUU COCTaBa, CTpOCHHUS |
npeBpalieHui OpraHUYECKUX u
HEOPraHUYE€CKUX COCHUHEHUMU;
UCNONb306amMb XUMHUYECKYIO CUMBOJIUKY
JUIL  COCTaBJICHUSI  MOJIEKYJSIDHBIX U
CTPYKTYPHBIX (pa3BépHyTOH,
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BaXHEHMIIINX BEIIEeCTB (3TUJICH, alleTHIICH,
rmnepul, henon, popmanbaerus, ykcycHas
KHCJIOTa, TTIUIMH, YTapHbIN Ta3, YIICKUCIbII
ra3, aMMHaK, raieHas U3BeCTh, HeramieHas
U3BECTb, MUTHEBAS COJA U IPYTHX), COCTABIIATD
(opMyIIbI HEOPraHUYECKUX U OPTraHUYECKUX
BEIIECTB, YPAaBHEHUS XUMHUECKUX PEaKIIUiA,
OOBSICHATH MX CMBICIT; TIOJTBEPIKIAThH
XapaKTepHbIe XMMHUECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOLMMH SKCIIEPUMEHTAMU H
3aMUCAMU YPAaBHEHUN XUMUYECKUX PEaKIuii;
5) copMHUpOBaHHOCTH YMEHHI yCTAaHABIUBATD
MPUHA]JICKHOCTh U3YYEHHBIX HEOPTraHMYECKUX
Y OPraHMYECKUX BEIIECTB K OMPECTICHHBIM
KJIaccaM U TpyMraM COeAMHEHUH,
XapaKTepU30BaTh UX COCTAB M BaKHEHIITHE
CBOICTBa; ONPENENSITh BUIbI XUMUYECKIX
cBsi3el (KOBaJieHTHAs, MOHHAS,
MeTaJIJIN4€eCKast, BOAOPOIHAs ), TUIIBI
KPUCTATTMYECKHUX PELIETOK BEIIEeCTB;
KJIacCu(UIUPOBATh XMMUYECKHUE PEAKIINH;

6) Bi1aJlecHuE OCHOBHBIMU METOJIaMU HAYYHOT'O
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHHUH
(HabnroieHue, u3MepeHue, IKCIEPUMEHT,
MOJICJIUPOBAHUE);

7) chopMUPOBAHHOCTh YMEHHI1 POBOIUTH
pacueTsl M0 XUMUIECKUM (POpMyIIaM U
YPaBHEHHUSIM XMMUYECKHUX peaKIHii ¢
UCTIOTb30BaHUEM (DU3MYECKHUX BETMYHH,
XapaKTepU3YIOIUX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa
(HOpMaJlbHBIE YCIOBHUS) ra30B, KOJIMYECTBA
BEIIIECTBA; MCITOJIb30BATh CUCTEMHBIE
XUMHUYECKHE 3HAHUS [T IPUHATHS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;
8) chopMHPOBAHHOCTH YMEHUH TIJIAHUPOBATH U
BBINOJIHATh XUMHUECKUH SKCIIEPUMEHT
(TIpeBpaIIeHus] OPraHMYECKUX BEIIECTB MPU
HarpeBaHuy, MOJIy4YeHHE ATUIICHA U U3yUYEeHUE
€r0 CBOICTB, KAUECTBEHHBIE PEAKIH Ha
JIBJETUbI, KpaXMaJl, YKCYCHYIO KUCIIOTY;
JIeHaTyparnus OeITKOB MPH HarpEeBaHHH,
[[BETHBIE PEAKIIMU OEIIKOB; IPOBOANUTH
peaKIuyu MOHHOTO 0OMEHA, OTIPEIENSATh CPEILY
BOJIHBIX PACTBOPOB, KAUE€CTBEHHBIE PEAKIIUU Ha
cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, Ha
KaTHOH aMMOHHUSI; peIaTh
IKCTIEPUMEHTAIBHBIC 33]]a9H 110 TeMaM
«Metamnbi» 1 «Hemerannsl») B COOTBETCTBUU
C MpaBUJIaMH TEXHUKU OE€30MaCHOCTH MPHU
00palIeHny ¢ BeulecTBaMH 1 J1a00paTOPHBIM

COKpaIIEHHOMN)
BEIIECTB H
peaKkiuii; uU320masIuams
MOJIEKYJI OPTraHWYECKHUX BEIIEeCTB IS
WUTFOCTpAllMAd WX  XHUMHYECKOIO0  H
MPOCTPAHCTBEHHOTO CTPOCHUS,
ycmanasenueams MIPUHAJICKHOCTh
W3YYCHHBIX OPTaHWYECKHUX BEMISCTB IIO
HUX COCTaBYy WM CTPOCHHIO K OINPEACIEHHOMY
KJIaccy/rpymnne COCTMHCHUN
(YyrieBonopo/ibl, KHUCIIOPO/I- u
a30TcoJIeprKaIe COCIIMHCHUS,
BBICOKOMOJICKYJISIPHBIC COCIMHCHHS);
oasamuw UM Ha3BaHUS no
CHCTEMaTHYCCKOMN HOMCHKJIATYpE
(IUPAC), a IIPUBOANUTH
TPUBHAJbHBIC  HA3BaHHUS  OTACIBHBIX
OpPraHUYCCKUX BEIICCTB (aTniteH,
MPOTIMJICH, AaIleTUJICH, ATHJICHTIHUKOJb,
TJIMLEPUH, (enomn, bopmanbaerun,
arneTaapAeTHl, MypaBbUHAs KHCJIOTA,
YKCyCHasi KHCJIOTa, OJICMHOBasi KHUCJIOTA,

opmyn
YpaBHEHUI

OpPTaHUYECKUX
XUMHAYECKUX
MOJEIN

TaK¥XKE

cTeapuHOBas KHCJO0Ta, IJIF0KO03a,
dbpykro3a, Kpaxmadl, LIEJUTIOJIO03,
MJUIMH) W TPUBHAJbHBIE Ha3BaHUS

OTJEIBbHBIX HEOPraHWYECKUX BEIIECTB
(yrapHsblil ra3, yrileKuciabli ra3, aMMHaKk,
ramr€Hass HU3BECTb, HeErami€éHas H3BECTD,
MMUThEBAsI COAa, MUPHUT U JIp;

ycmanaenueams MPUHAJIEKHOCTD
HEOpPraHUYECKHUX BEIIECTB 10 UX COCTaBY K
ONpeIEeIEHHOMY KJ1accy/rpynme

coequHeHUi (MpocThie BellecTBa
MeTauabl W HEMeTaljbl, OKCHIBI,
OCHOBaHUs, KHCJIOTBI, am@OTepHbIE
TUJIPOKCUJIBI, COJIN);

onpedensimb BUJIbI XUMHYECKOU CBS3U B
OpPraHMYECKHUX COCIUHEHUAX (OMHAPHBIE
U KpaTHbIE);

NPpUMEHAMb IIOJIOKEHUSA TEOpUU
CTPOCHHS OPraHUYECKHUX BemecTB A. M.
byrtneposa s OO0BsICHeHUS

3aBUCHMOCTH CBOWMCTB BEMIECTB OT HX
COCTaBa U CTPOEHUSI; 3aKOH COXPAHEHUsI
MAacChI BEIIECTB;

PACKpbléams CMBICT IEPUOTUYECKOTO
3akoHa /. 1. MennaeneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIHHYIO
U TIPOTHOCTHUYECKYIO (DYHKITUH;
xapakmepuzo8amas SJICKTPOHHOE
CTPOCHHUC ATOMOB XUMHWNYCCKUX
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000py/I0BaHUEM; TIPEJCTABIISITH PE3YJIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTa B (hopMme 3amucu
YpaBHEHUU COOTBETCTBYIOIIUX PEAKIUNA U
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ITHX
pe3yJbTaToB;

9) chopMUPOBAHHOCTh YMEHUS aHATU3UPOBATH
XUMHUUYECKYIO HH(OPMALIKIO, TOJTy4aeMyI0 U3
pa3HbIX UCTOYHUKOB (CPEICTB MAaCCOBOM
uHpopmaruu, cetb IHTEpHET 1 pyrue);

10) chopmupoBaHHOCTH YMEHUIA COOTIOIATH
IpaBHJIa HKOJIOTUYECKH 11€JIeCO00pa3HOro
MIOBEJICHUS B OBITY M TPYAOBOU JNESTEIHLHOCTH
B L[EJISIX COXPAHEHHUS CBOETO 3710POBbsI U
OKpPY’KaroIlled MPUPOJIHOM CPENIbl; yUUTHIBATh
OMACHOCTH BO3/ICUCTBUS HA KUBBIE OPTAHU3MBbI
OTIpEIeICHHBIX BEIIECTB, TOHUMAs CMBICT
MOKa3aTesl MpeAesbHON JOMyCTUMON
KOHIICHTPALINH;

11) s oGyyaromuxcsi ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI:
c(OPMHUPOBAHHOCTH YMEHUS IPUMEHSTh
3HaHUSA 00 OCHOBHBIX JOCTYIHBIX METO/IaX
MIO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUIA,
12) s cnensiX U ca00BHISIIIAX
oOyJaromuxcs: cOpMUPOBAHHOCTh YMECHHUS
HCIIOJIb30BATh PeIbe(HO TOUCUHYIO CUCTEMY
o0o3nauenwuit JI. bpaiins nns 3anucu
XUMHUYECKHUX (OPMYIL.

ayieMeHTOB 1—4 nepuoaoB
[Meproanueckoit cucTeMbl XUMUYECKHUX
sanemeHnToB /1. 1. Mennaeineera,
HCITOJIb3YsI IOHATHSA «S-, P-, d-
AJICKTPOHHBIE OPOUTA- JIN,
«IHEPreTUYECKUE YPOBHU»; 0OBICHAMD
3aKOHOMEPHOCTHU U3MEHEHHUSI CBOMCTB
XUMHYECKHUX DJIEMEHTOB U UX
COCJIMHEHUH IO MepHoJaM U IpyIimnam
[Meproanueckoit cuCTeMbl XUMUYECKUX
anemenToB /. 1. Menneneena,;
xapakmepuzoeams COCTaB, CTPOCHHE,
(pu3umyueckue MW XUMHYECKHE CBOMCTBa
TUNUYHBIX MOPEACTABUTEIICH Pa3TUYHBIX
KJIAaCCOB OPTaHUYECKHUX BEIECTB (METaH,

dTaH, OTWJICH, TIPONWICH, AaIleTUJICH,
Oyranuen-1,3, MeTtundyTaauen-1,3,
OeH30.I, METaHOJI, 3TAHOII,
ATWJICHTJIMKOIb,  TJIMICPHUH,  (EHOI,

aletajgbpJeTrull, MypaBbUHAsi U YyKCyCHas
KHUCIOTHI, IJIF0KO3a, Kpaxmail,
LIEJUJTI0JIO3a, AMUHOYKCYCHasi KHCJIOTa);
ULTIOCMPUPOB8aAMb TEHETHUYECKYIO CBS3b

MEXY HUMH YpaBHEHUSAMU
COOTBETCTBYIOLINX XUMHYECKHUX
peakuuit c HCIIOJIb30BAaHUEM
CTPYKTYPHBIX (pOpMYyI;

Knaccuguyuposamo XUMHYECKHE
peaknuy IO pa3jIUu4YHbIM [pU3HAKAM
(uucily W cocTaBy  pearupyroumx

BEIIECTB, TEIUIOBOMY 3((EKTy peakiluu,
U3MEHEHUIO cTeneHem OKHUCJICHUS
DJIEMEHTOB, OOpPaTUMOCTH  pEaKIUH,
YUYaCTHUIO KaTaJu3aTopa);
xapaxkmepuzosamo (onucvieams) o0IINE
XUMHUYECKHE CBOMCTBA HEOPTraHUYECKUX
BEIIECTB pa3- JUYHBIX KJIACCOB;
noomeepcoams CyleCTBOBaHNE
TeHETUYECKOU CBSI3H MEXKITY
HEOPraHMYEeCKUMH BEIIECTBAMM C
MTOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIIUX
XUMUYECKUX PEeaKIIUii;
xapakmepuzoeamuw WCTOYHUKHU
YIJI€BOAOPOIHOIO CBIpPbS (HedTs,
MPUPOAHBIN Ta3, Yroijib), CHOCOOBI WX
nepepaboTKu u MpaKTUYECKOEe
MMPUMEHEHHUE TIPOTYKTOB TTepepabOTKH;
npoeooums BEIYUCIICHUS 110
XAMHYECKAM YPaBHEHHSIM (MacCHhlI,
00BEMA, KOJTUYECTBA UCXOTHOTO
BEILECTBA WJIN NPOAYKTa PEAKIUH I10
W3BECTHBIM Macce, 00bEMY, KOJTUUECTBY
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OJTHOTO M3 UCXOJHBIX BEIIECTB WU
MPOJIyKTOB PEAKIINU, «MACCOBas 10JIsI
BEIIIECTBa B PACTBOPE», 00 bEMHBIX
OTHOIIIEHUI Ta30B MIPH XUMHUISCKUX
peaKIusIX, Macchl BellecTBa Wi oobéma
ra3oB I10 U3BECTHOMY KOJIMUECTBY
BEIIIECTBa, Macce MM 0O0BEMY OJHOIO
U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB,
TEIUI0BOTO 3(pekTa peakimu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEIIECTB,
MPEBPAILCHUs K COXPAHCHHUS YHEPIUH);
onpedenisims BaJICHTHOCTh U CTCTICHB
OKHCJICHUS] XUMHUYECKHX IJIEMEHTOB B
COCJIMHEHUSIX PA3JIMUHOTO COCTaBa; BUJL
XUMHYECKON CBsI3U (KOBaJIEHTHAsI,
WOHHAs1, METAJUIMYECKasi, BOJIOPOJIHAS) B
COEIUHEHUSIX; TUI KPUCTAIITNYECKON
PEIETKU KOHKPETHOTO BEIIECTBA
(aTomHas, MOJIEKYJIsIpHAasi, MOHHAS,
MeTaindeckas); XxapakTep Cpelibl B
BOJIHBIX PacTBOpPaX HEOPTAHUYECCKUX
COCIUHEHHI;

npoeooums peakiinu, MO ITBEPK/IAI0IINE
KaueCTBEHHBIN COCTaB pa3IUnYHbIX
HEOPTaHUYECKUX BEIIECTB;
pacnosnaeams ONBITHBIM ITyTEM UOHBI,
MMPUCYTCTBYIOIIHE B BOJHBIX PAaCTBOPaAX
HEOpPraHUYECKUX BEIIECTB;

671a0emsb CUCTEMOM 3HAaHU 00 OCHOBHBIX
MeToAax HAy4YHOTO MMO3HAHUS,
HCITOJIb3YEMbIX B XUMHU TPU WU3YUCHUU
BEIIECTB HM  XUMHUYECKUX  SBIICHHUU
(mabmrosieHuEe, U3MEPEHUE, IKCIIEPUMEHT,
MOJEIIMPOBAHHUE), UCNONIb30BAMb
CHUCTEMHBIC XWUMHYCCKUE 3HAHUS JUIS
MPUHSATUS pEHIEHUH B  KOHKPETHBIX
JKU3HCHHBIX CHUTYallUsX, CBS3aHHBIX C
BEIIIECTBAMHU U UX MIPUMEHEHHUEM;
cobmooamsv  npasuia  TOJHb30BaHUS
XUMHYECKON TMOCY/IoOi U J1abopaTOpPHBIM
o0opyoBaHHMEM, a TakKXe MpaBUiIa

oOparteHus c BEIIIECTBAMU B
COOTBETCTBUUA C HHCTPYKIUAMAU 10
BBITTOJIHEHHO J1abopPaTOPHBIX
XUMHUYCCKHUX OIIBITOB,

cocmaenams ypaBHEHUSI PEaKLUU
pa3JINYHBIX THUIIOB; IIOJHBIE U
COKpall€HHbIE YPABHEHUS PEaKLIUU
HOHHOI'0 OOMEHAa, YYUThIBasl yCJIOBHUS,
IIPA KOTOPBIX 3TU PEAKLUU UAYT 10
KOHIIa;

PAacKkpbleamb CYIIHOCTh OKUCIIMTEIBHO-
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BOCCTaHOBHTEJIBHBIX PEaKITUH
MTOCPEACTBOM COCTABIICHUSI JIEKTPOHHOTO
OaylaHca ITUX PEaKIINiA,

00bACHAMb 3aBUCUMOCTb CKOPOCTHU
XAMUYECKOW PEaKINU OT Pa3IMIHbBIX
(hakTOpOB; XapakTep CMEIICHUS
XAUMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTHU OT BHEIITHETO BO3ACHCTBUS
(mpunamun Jle [larense);
Xapakmepuzo6ams XUMHUYECKHUE MPOLECCHI,
JIeXKaIUe B OCHOBE IMPOMBIIIUICHHOTO
MOJIYYCHHUSI CEPHOM KUCJIOThI, aMMHaKa, a
TaKxke CHOPMUPOBAHHOCTH MPECTABICHHUM
00 OOIIMX HAYYHBIX HPHUHIUIIAX U
AKOJIOTHYECKHUX MPOOIeMax XUMHUYECKOTO

IIPOU3BOJICTBA;
NAAHUPOBAMb N BbINOIHAMbL XUMHUYECKUN
JKCIIEPUMEHT (mpeBparteHust

OpraHM4YCCKHUX BCHICCTB IIPpW HArpCBaHUU,
NOJIY4YCHHUEC OTHWJICHA W HU3YUYCHUC CTO0

CBOI\/JICTB, Ka4yC€CTBCHHBIC peakuuun
OpPraHu4CcCKux BCIICCTB, ACHaATypanus
OeJIKOB npu Harp€BaHuu, IIBCTHBIC

peakiuu  OeJIKOB;(pa3yIoKeHNUEe MEPOKCHIA
BOJOpOJa B IPHUCYTCTBUU KaTajlU3aTopa,
ompeJieJIieHUe Cpebl PACTBOPOB BEIIECTB C
NOMOIIBIO YHUBEPCAJIBbHOI'O HWHIAHUKATOpA,
BIIUSTHUE  Pa3NIUYHBIX  (akTopoB  Ha
CKOPOCTh XHMHWYECKOM pPEaKLIMH, PEaKInu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIUU
Ha cynbdart-, KapOoHAT- U XJIOPHUI-aHUOHBI,

Ha KaTHuOH AMMOHUA; pCeUICHHUC
OKCIICPUMCHTAJIBHBIX 3aJa4 10 TEMaM
«MeTananl» u «HeMeTa.]'IJ'IBI») B

COOTBETCTBHHM C TPABWJIAMH TEXHHUKH
06e3omacHOCTH  mpu  OOpalleHuu  C
BEIECTBAMU 51 71a00paTOPHBIM
000pyI0BaHUEM, npeocmasisims
pe3yIBTAaTBl XUMHUYECKOTO DJKCIIEpUMEHTa
B dhopme 3amucu ypaBHEHUM
COOTBETCTBYIOIIUX peakuuin U
@dopmynuposames BBHIBOIBI Ha OCHOBE ITUX
pEe3yIbTaTOB;

Kpumu4ecku ananu3upoeams
XUMHYECKYIO nH(pOpMaIHIo,
MOJIy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB
(CMMU, UnuTtepHeT u 1p );

coonooams  npasuia SKOJIOTUYECKH
11esiecoo0pa3HOro MoBeneHUs B OBITY U
TPYAOBOM  JEATEIBHOCTH B LEJIAX
COXpaHEHHUsI  CBOEro  3JI0OpOBbsl U
OKpYy Karolen IIPUPOIHOUN cpensl;




19

0CO3HA8amb OMACHOCTb BO3JICHCTBUS Ha
KUBBIE OpraHU3MBI OIpeneIEHHBIX
OpPraHUYECKHUX BEIISCTB, IIOHUMAasi CMBICIT
nokasaTest TIIK, NOSICHAMDb Ha
npuMepax CrocoObl yYMEHBIICHUS |
npeaoTBpalICHUSA Hux BpPCOAHOIO BO3-
JICUCTBUSI HA OPTaHU3M YEJIOBEKa;

BopinyckHuK MOJIYYHUT BO3MOKHOCThH
HAYYHUTHCH:
HabmonaTs, ONMCHIBATH XUMHUECKHE

IpoIecChl W SIBIICHHS, OPraHU30BHIBATH U
MPOBOAWTh  XUMHYECKHE  OKCIICPUMCHTHI,
BBIJIBUTATh TUIIOTE3bI, BBISBISITH 3aBUCHMOCTD
MEXTY UCCIICTyeMBIMU BEJTMYMHAMU,
OOBSICHATh  TOJIyYCHHBIE  PE3YyJIbTaThl |
(GhOpMyYIMPOBATH BBIBOJIBI

2. CTPYKTYPA U COAEP) KAHUE YYEBHOI'O ITIPEJIMETA

2.1. O0beM yueOHOI TMCUMIVIMHBI M BUABI Y4e0HO padoThl

Bup yueoHoii padoThl Oobvem uacos

MaxkcumasnbHasi yueOHasi Harpy3Ka 94
O0s3aTesIbHAsE Ay IUTOPHAs YUeOHAsi Harpy3Ka (Bcero) 36
B TOM YHCIIE:

JIEKITUHA 18

na0opaTopHbIe pabOoThI 4

IIPAKTUYECKUE 3aHATHS 14
CamocrosiTeibHas padora 18

Hmoecosas ammecmayus 6 hopme oughghepenyuposannozo sauema




2.2. Kajenaa

DHO-TEeMATHYeCKUH IJIAH U COACPKaHue y‘l@ﬁHOFO npeamMerTa «XHMHD»
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HaumeHoBanue
pa3ieioB U TeM

KoanuecTBo
4acoB

Tema 3anaTHS.
Coneprxanue yuefHOro MaTepuaja, 1a00paTopHble U NPAKTHYECKHE 3aHATUS
00yJaKIuUXCs

H.na}mpyeMble BHU/IbI ICATECJAbHOCTH
06y'—lalOl.l.lﬂXCﬂ HCXO0AA U3 NPEAMETHBIX U
MeTalpPeIMETHBIX PE3yJabTaTOB

DJIEKTPOHHbIE U
nupoBbIe pecypehbl

1

2 3

4

5

Pazgein 1. TeopeTuuecku

¢ OCHOBbI OPraHHMYeCcKOl XMMHH

Tema 1.1.
IIpeamer
OpraHu4ecKoil XMMHH.
Teopusi XHUMHYECKOT0
CTPOeHMs
OpraHnYyecKux
coeTMHEeH Ui

JIngHOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh W IIPUHMMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX NPU aHAJIW3€ Pa3IMYHBIX BHAOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOTO OTHOIIEHHA K HMCTOPHYECKOMY M Hay4YHOMY HACJIEIHIO OTE€UYEeCTBEHHOM
XHMHH; TOTOBHOCTH OILICHUBATh CBOE MOBEJAEHHE U MOCTYNKH CBOMX TOBapHIIEil ¢ MO3UIMH
HPAaBCTBEHHBIX U MPAaBOBBIX HOPM M OCO3HAHHE IOCIEICTBUN 3THUX IOCTYIKOB; MOHUMAaHUSI
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHWs e€ poin B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAyYHOT'O MBIIUICHNUS, CO3JaHIH LEIOCTHOTO MPEICTaBIeHUS 00 OKpYKaloUleM MHpE Kak
0 €IUHCTBE IPUPOJBI U YeJIOBEKAa, B NO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

Ilo3naBaTtesbHble YY/I: UCHONb30BaTh IPU OCBOCHUHU 3HAHUM MPUEMBI IOTUYECKOTO MBIIIICHUS
BBIACIATh XapaKTepPHbIE NMPH3HAKHM MOHITHH M YCTAaHABIMBATH MX B3aUMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIIME TOHATUS M OOBSCHEHMS OTIACNBbHBIX (DAKTOB M SBIEHHMIl; BHIOMPATH
OCHOBAHUSI ¥ KPUTEPUHU IS KIACCH(UKAINU BEIIECTB U XUMUYECKUX PEaKIHil; yCTaHABINBATH
NPUYMHHO-CIIEACTBEHHBIE CBSA3U MKy H3Y4aeMBbIMH SIBICHUSIMUY;

KommynukatuBuble YY]I 3amaBath BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE
Iuaora W/WIM JUCKYCCHH, BBICKa3bIBATh HICH, (GOPMYIHpPOBATH CBOM MPEIUIOKCHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS NIPEI0OKEHHON 3a1a4n

PeryasituBuble YY]Jl  caMOCTOSITEIBHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MO3HABATEIbHYIO NESITEIBHOCTD, ONpeesis e€ Ienn U 3aAadi, KOHTPOJINPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IPEATIaraeMblii aJTOPUTM ACHCTBUH INPH BBIIOTHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a/a4, BBIOMpaTh HambOoiee >(P(EeKTUBHBIN CHOCOO HUX
penieHust ¢ yuéToM MOITyUYeHHUs. HOBbIX 3HAHUM O BEIECTBAX U XMMHMUYECKUX PeakIusx;

Cojaep:xanue yuedOHOro MaTepuaja 2

1. IIpeamer opraHuyeckoii XuMuM: €€ BO3HUKHOBEHHE, Pa3BUTHE U 1
3HaY€HHE B MTOyYeHNH HOBBIX BEMIECTB M MaTepUAIIOB

Teopust ctpoeHust oprannueckux coeauHeHuid A.M. byrtneposa, eé
OCHOBHBIE TONIOKEHUSI CTPyKTypHBIE (DOPMYIBI OPTaHHYECKHX
BEIIECTB

["'omonorus, nsomepust

XuMu4yeckas CBS3b B OPraHUuY€CKUX COCIHMHCHUAX: KpPaTHBIC CBA3H,
G- U T-CBSI3U

[IpencraBneHne O  KJIacCUPUKAIMM  OPraHUYECKHX  BEIICSCTB
Homenxiatypa opraHWdecKHX COEAMHEHHUI (cucTeMaTHdeckas) u
TpUBHAJIbHBIE HA3BaHWSA BAXKHEHIINX MPEACTaBHTENECH KIaccoB
OpPTaHUYECKUX BEIIECTB

JdemoncTpanuu

O3HAKOMJICHHE ¢ 00pa3lilaMH OPTaHMYECKHUX BEIIECTB U MaTepualaMH

THOHSITHI
MPU3HAKH),

PackpbiBaTh CMBICT — H3y4aeMbIX
(BBIABIIAITH WX  XapaKTEpHBIE
YCTaHABIUBATh UX B3aUMOCBSA3h
[IpuMeHATh TOJNIOXKEHHST TEOPHH CTPOSHUS
opranndeckux coenuHeHuit A. M. byrtineposa
s OOBACHEHMS  3aBUCHUMOCTH  CBOMCTB
BELIECTB OT UX COCTaBa U CTPOEHUs
Hcnonn3oBaTh XUMHUYECKYI0 CHUMBOJIMKY JUIA
COCTaBJIEHHUSI MOJIEKYJISPHBIX U CTPYKTYPHBIX

(pa3BépHYTOH, COKpamIi¢HHON) dhopmyn
OpraHHYEeCKHX BEIIECTB

Omnpenensate  BUABI  XUMHYECKOW  CBSI3M
(oouHapHBIE, KpaTHbIE) B  OPraHUYECKUX
COCTUHCHHUSIX.

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; OIIBITHI [0 IPEBPAIIECHHIO OPTaHUYECKUX BELIECTB MPH
HarpeBaHuH (IJIaBjleHNe, 00yIJIMBaHHE U TOPEHNUE)

IIpakTHYecKHe U JIaGopaTOpHbIe 3aHITUS 1

IIpaxtudeckoe 3ansatue 1. MoaenupoBaHue MOJIEKYJI OPraHUYECKHUX 1
BEHIECTB.

PackpbiBaTh pojb OpraHMYECKOM XHUMHHU B
JKU3HU 4eJIOBEKa, WILIIOCTPUPOBATh CBSI3b C
JIpYTMMH HayKaMu

Habmrogate ¥ onuchIBaTh AEMOHCTPAIlMOHHBIE
OIIBITHI; NIPOBOJIUTH u OIUCHIBATh
71200paTOPHBIE OIBITHI

CamocrosTeabHast padoTa 2

COCTaBJ’ICHI/Ie COO6H.I€HI/IH 00 y‘IéHOM XUMHUKE B BUJIC IPE3CHTAIIUN

Paznen 2. YriieBoaopoabl 9

Tema 2.1 IIpegennunie
YIJ1eBOJOPOJbI -
AJIKAHBI

JIudHOCTHBIE pe3yJbTaThl: AKTUBHOTO HENPHSATHS JSHCTBUH, NPHHOCSIIUX BpEX
OKpy»Karolleif  IPUPOAHOH  cpeme, yMEHHMs  IPOTHO3MPOBAaTh  HeOJIaromnpusITHBIE
SKOJIOTUYECKUE TOCICACTBUS INpeAlpUHUMAEeMbIX JEHCTBUH M IIpefoTBpaliaTh UX;
HaJIU4Msl Pa3BUTOIO 3KOJOTMYECKOI'O MBIIIIEHUS,  AKOJIOTMYECKOM KyJIbTYphl, OIBITa
JIESITEeIHOCTH  9KOJOTMYECKOW HANpaBICHHOCTH, YMEHHS pPyKOBOJCTBOBATHCS HMH B
MO3HABAaTEIbHON, KOMMYHHMKAaTHBHOM M COI[HAJbHOW MPAaKTHKE, CIOCOOHOCTH M YMEHUS
aKTHBHO IMPOTHBOCTOSITH MACOJOTUU XeMO(OOuu;

Ilo3naBarenbnbie YY/I: BiafeTb OCHOBAMHU METOJOB HAY4YHOIO IIO3HAHHMA BELICCTB H
XMUMHYECKUX peakuuil; QGopMynupoBaTh LEeNM M 3aJadd HCCIEAOBaHMS, MCIONB30BaTh
MIOCTABJICHHBIE W CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBHI JUTs (POPMUPOBAHNS THUIIOTE3BI IO IIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXJICHUH; BIIaJleTh HaBBIKAMU CAMOCTOSATENILHOTO IUIAHHPOBAHMS U IIPOBEJICHUS YYEHHUECKUX
JKCIIEpUMEHTOB, COBEPIICHCTBOBATh yMEHHsI HAOMIOAATh 332 XOJOM IIPOIecca, CaMOCTOSTEIBHO
HNPOTHO3MPOBATh €ro pe3ynbTaT, (OpMyIupoBaTh O0OOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yIbTaTOB HMCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MpOJETaHHON
pabore; mpHOOpETaTh OMBIT YYEHHYECKOH HCCIIEAOBATENbCKOH W TPOEKTHOH NesTeNbHOCTH,
HpPOSBIATH  CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSTENBHOMY IIOMCKY METOMOB PEIICHHS
MPaKTUYECKUX 3a]iayu, IPUMEHEHHUIO Pa3JIMuHbIX METOI0B MTO3HAHMS;

KommynukatuBuble YY/I 3amaBath BONPOCH IO CYIIECTBY OOCY»XIaeMOW TEMbI B XOJE
Iuanora W/WIM JWCKYCCHM, BBICKa3bIBAaTh HICH, (GOPMYIHPOBATH CBOM MPEIUIOKECHHUS
OTHOCUTEJIBHO BBIIIOJIHEHUS NIPEJIOKEHHON 3a1aun

PeryasituBuble YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MO3HABATEIbHYIO NESITEIBHOCTD, ONpeesas e€ Ienn U 3aAadi, KOHTPOJINPOBATh U 10 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATH INPEATIaraeMbli aJTOPUTM ACHCTBUH IIPH BBIIOITHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a/a4, BBIOMpaTh HambOoiee >(P(EKTUBHBIN CHOCOO HX
peICHusA C yqéTOM IMOJIYYCHUS HOBBIX 3HAHUH O BCHICCTBAX M XUMHYCCKUX PEAKIUAX,

Cojaeprxanue yue0HOro MaTepuaja 1

https://resh.edu.ru/subject

1 AJIKaHBI. COCTaB U CTPOECHHE, TOMOJIOTHUECKUM psax MeTaH U 3TaH — 1
MPOCTEHINE TPEACTAaBUTENIN aJKAaHOB: (U3NYECKHEe M XUMHUYECKHE
CBOICTBa (peakIy 3aMEIICHUS U TOPEHHs), HAXOXKACHNE B NPUPOJE,
MOJIyYeHHe U NPUMEHEHHe

PackpbIBaTh CMBICT H3y4aeMbIX MOHATHI
(BBISBIATh HMX  XapakTepHbIE IPH3HAKH),
YCTaHABIUBATh WX B3aUMOCBS3b, HCIIOIH30BATh
COOTBETCTBYIOIIME TOHATHA TPUA ONMUCAHUHU
COCTaBa, CTPOCHHS u MpEeBpaIleHAN
OpPraHUYeCKHX COCIUHEHUH

Vicrosib30BaTh XMMHUYECKYIO CHMBOJIHMKY JJis

llesson/6151/
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COCTaBJICHHSI MOJEKY/SIPHBIX M CTPYKTYPHBIX
(pa3BépHyTOii, COKpaIIEHHOIT) bopmyn
OPraHNYEeCKHX BELICCTB

VcTaHaBIUBATh NPHHAUISKHOCTh BELIECTB K
OIIPeACIEHHOMY KIIAcCy YTJICBOAOPOAOB IIO
COCTaBy M CTPOCHHIO, Has3blBaTh HUX IO
CHCTEMaTHYECKOW HOMEHKIIATYpe; MPUBOIUTH
TpPUBHAIILHBIC Ha3BaHUs OTJEIBHBIX
[peICTaBUTENeH YIISBOI0POIOB

WnpuBuIyaabHbIe NPOEKThI
M3yueHue 6GHMOMaKeToB.

Tema 2.2.
Henpeneabnbie
YIJIEBOIOPOABI:

AJIKeHbI, AJIKaTHEHbI,

AJKUHBI

JIngHOCTHBIE Pe3yJIbTATBI: COOJIIONICHHSI TPaBMWII Ge30MacHOro oOpameHus ¢ BenleCTBaMH B
OBITY, TOBCEIHEBHOI JXU3HM M B TPYIOBOH JAEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHIMBUAYAIBHON TpaeKTOPUH 0Opa3oBaHUs, Oyaymield mpodeccHuu W pealn3anuu
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C Y4Y&TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XMMUHU, UHTEPECOB M MOTpeOHOCTEH 00ImecTBa;

Ilo3naBarteabHble YY/I: CTpOUTH JIOTHYECKHE PACCYKIACHUS (MHIYKTHBHBIC, NEIYKTHBHEIC, MO
AQHAJIIOTHM), BBIABIATH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMATPHUBAEMBIX SIBICHHSAX,
(hopMyIHpOBaTh BHIBOJABI M 3aKIIOYCHUS; NMPHUMEHSTh B IPOIECCEe MO3HAHUS HCIIOIb3YeMBbIE B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPeoOpa3oBBIBATH MOAECNIBHbBIC NPEICTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJI) dJIEeMEHTa, XUMHUUecKasi (GopMyJa, ypaBHEHHE XMMUUECKOH PeaKIin
IpU PEIICHWH Y4YeOHBIX IO3HABAaTENbHBIX M IPAaKTHYECKUX 3a1ad, HNPUMEHATh Ha3BaHHBIC
MOJIeTIbHBIE MPEJCTAaBICHUS IS BBISABICHUS XapPaKTEPHBIX NPU3HAKOB M3y4aeMbIX BEIIECTB U
XUMUYECKUX PeaKIuii;

KommynukatuBuble YVY/I: BbicTynarh ¢ Ipe3eHTAUUEeN pe3yJbTaTOB IO3HABATEIbHOMN
JIeSITETBHOCTH, TIOTYyYCHHBIX CAMOCTOSITEIRHO WM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XUMHYECKOTO JKCIEPHUMEHTA, MPAKTUYIECKOH pabOoThI MO HCCICHOBAHUIO
CBOMCTB M3yYaeMBbIX BEMIECTB, pealn3aliil yIeOHOrO MpOoeKTa M (GOPMyIHPOBATH BHIBOJIBI
[0 pe3ysbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IMyTEM COIJIacOBaHMS IIO3UMLUM B Xone
00CyXIeHUsI U 0OOMEHa MHEHUSIMU

PerynsituBable YYJ/I: OCyLIEeCTBIATH CAaMOKOHTPOJIb CBOCH [eATENbHOCTH Ha OCHOBE
CaMOaHaJIN3a M CaMOOLIEHKH

Coaep:xanue yuefGHOro MaTepuajia 3

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

1. AJIKEHBI: COCTaB W CTPOCHHE, TOMOJIOTHYECKHH psAx OTHIEH U 1
MPOMIIEH — MPOCTEHIHE MPEACTaBUTENN AIKCHOB: (DU3HUECKUE U
XUMHYECKHE CBOMICTBa (peakuuu THAPUPOBAHUS, TaJOTCHUPOBAHMS,
ruaparamnunu, OKHUCJICHHUA nu nonnmepnsaum/l), MOJIyueHUue 151
IIPUMEHEHHUE

Auaxkaguenbl byraguen-1,3 u  wmerunOyranuen-1,3:  cTpoeHue,
BaOXXHEWITNE XUMHUYECKHE CBOMCTBa (peaknusi MOIMMEPU3AIIH)
ITorydenne cHHTETHYECKOTO KaydyKa M Pe3UHBI

AJIKHHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHUYECKHUIl Psif
AnetmieH — TpOoCTeHINH TpeNCcTaBUTENb AalKHHOB: COCTaB,
CTpoeHHMe, (QH3MUECKMe ¥  XMMHYECKHEe CBOWcTBa  (peakiuu

Onpenensate BUABl XUMHYECKOH  CBSI3U B
MOJIEKyJIaX yTJICBOJOPOOB; XapaKTephu30BaTh
3aBHCUMOCTh  PEAaKIHOHHOW  CIIOCOOHOCTH
YIJIEBOJOPOIOB OT KPAaTHOCTH KOBAJICHTHOU
cBs3u  XapakTepu3oBaTh COCTaB, CTPOCHUE,
NpUMCHECHHE, (HU3NUCCKHE W XUMHYCCKHE
CBOWCTBA, BaKHEWIIME CHOCOOBI TOJIyYEeHUS
THIIHYHBIX npecTaBuTenei Pa3IHYHBIX
KJIACCOB  YIIIEBOJOPOAOB  (MeraHa, OJTaHa,
STWJICHA, alleTWIeHa, OyTanueHa-1,3, 6er3omna)
CrnenoBaTh npaBmiiaM 0e30macHOM paboThl

esson/5412/
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THAPUPOBAHUS, FAIOTeHUPOBAHMS, THAPATALUU, TOPEHUs), TOTyudeHHE
U TIPUMEHEHNE

IIpakTHYecKHe 3aHITHS 2

IIpakTiaeckoe 3anarue 2. [lonyueHue sTHIeHa U U3ydEHHUE €T
CBOWCTB. BEIUncIIeHns 10 ypaBHEHHIO XUMHUYCSCKOH peakIuy (Macchl,
00BEMa, KOJIMYECTBAa HMCXOIHO- TO BEIIECTBA WM MPOIYKTa PeaKInu
10 U3BECTHBIM Macce, 00BEMY, KOTMIECTBY OQHOTO M3 HCXOIHBIX
BEIIECTB WIH MPOAYKTOB PEAKIIIH)

B J1abopaToOpuM TIpPH  HCIOJIb30BaHHU
XHMHUYECKOM Iocynsl U o0OpylIoBaHM, a
TaKKe paBUIaM oOpamieHus c
BELIECTBAMH B COOTBETCTBHU c
HHCTPYKIIHSIMA no BBITTOJTHEHHUTO
JIaGOPAaTOPHBIX OIBITOB M MPaKTHYSCKUX
paGoT mO TMONYyYEeHHI0O U H3YYEHHUIO
OpraHHYEeCKHX BEIIECTB

IIpeacTaBiATh pe3yabTaThl SKCHEPUMEHTA
B popme 3aIlicH ypaBHEHUIt
COOTBETCTBYIOIIMX pEakui U Je’aTh
BBIBOJIbI HA UX OCHOBE

Tema 2.3
ApoMaTHuecKue
YIJ1€eBOJOPOIbI

JIM4HOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH HMOHMMATh W IIPUHUMATh MOTHBBI, HAMEPECHUS,
JIOTUKY W apryMeHThI IPYTHX MPH aHAJIM3€ Pa3JIMYHBIX BHIOB YUEOHOH NESATEIIbHOCTH;
LICHHOCTHOT'O OTHOILIEHUS K HCTOPUYECKOMY M HAay4dyHOMY HACJIEIUIO OTCYECTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE M MOCTYNKU CBOMX TOBapHILEH ¢ MO3ULIUN
HPAaBCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE IIOCIEIACTBHH 3THUX IMOCTYIKOB; MOHHMAaHUS
cnenu(UKN XUMUH KaKk HAayKd, OCO3HaHMA €€ ponu B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAyYHOTO MBIIUICHNUS, CO3JaHUN LEIOCTHOTO MPEACTaBICHUS 00 OKpY’KaIoIIeM MHpE Kak
0 eAWHCTBE NMPHUPOJBI U YEIIOBEKAa, B MO3HAHUU NMPHPOIHBIX 3aKOHOMEPHOCTEH M peIIeHHU
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

ITosnaBaTenbHble YY ]I UCNONIB30BATh IPU OCBOCHUY 3HAHUM MPUEMBI JOTHYECKOTO MBIIIICHUS
— BBLAEIATH XapaKTepHbIe IPU3HAKU MTOHATHH U YCTaHABIUBATh UX B3aMMOCBSI3b, UCIOIb30BATh
COOTBETCTBYIOIINE TOHSTUSL I OOBSCHEHHS OTHENBbHBIX (DAaKTOB M sIBIEHHMIl; BBIOMPATh
OCHOBAHUSI ¥ KPUTEPHH JUIS KIACCH(UKAINK BEMIECTB M XUMUYECKHX PEaKIHil; yCTaHABINBATH
HNPUYHHHO-CIIEACTBEHHBIE CBSI3M MEXKy H3YJaeMBIMH SIBICHUSIMH,

KommynukaTtuBnsle YY/I 3amaBate BONPOCH IO CYIIECTBY OOCYXAaeMOW TEMBI B XOJE
JIuanora W/WIM JAWCKYCCHM, BBICKAa3bIBATh HIEH, (OPMYyIHpPOBATH CBOM MPEUIOKECHUS
OTHOCUTEJIBHO BBIIIOJIHEHUS NIPEJIOKEHHON 3a1a4n

PeryasituBuble  YY]J[  caMOCTOSITEIbHO  IUIAHUPOBATb U OCYIIECTBJISATH  CBOIO
[I03HABATEIbHYIO JEATENbHOCTD, ONpenessas e€ LelIu U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATH IpeaiaraeMblii aJrOpUTM AEWCTBUH IPH BBINOJIHEHUU
Y4eOHBIX H WCCIIEIOBATEIbCKUX 3a]a4, BBIOMpaTh HambOoiee >(P(EKTUBHBIN CHOCOO HUX
peIIeHusl C y4ETOM IMOJTydeHNs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKUX pPEaKIUsX;

Copep:xanue yuefGHOro MaTepuajia 3

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

1 Apenbl BeH3oa: coctas, cTpoeHne, (PU3NIESCKUE U XUMHUYECKHE 1
cBoiicTBa  (peakuuM  TaJIOTEHUPOBAHUA W  HUTPOBAHUS),
MojlydeHWe U TIpuMeHeHue Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuueckue ceoiicmea (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUS), NONYHEeHUe U NpumMeHeHue
TokcuyHOCTE apeHoB [‘eHeTHYecKass CBS3b YIJIEBOJOPOJIOB,
NPUHAQJISKAIUX K Pa3IMIHBIM KJIaccaM

IIpakTHyecKue 3aHATHSA 2

I[Ipaktiueckoe 3ansTre 3 CocraBieHHe Ha3BaHUH OPraHUYECKUX

BBISBIATE  I'€HETHYECKYI0  CBA3b  MEXIY
YIJIEBOJOPOAAMH U MOATBEPXKAATh €€ Haluuue
YpPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHUX
peaknuii C HCIOJIB30BAaHUEM CTPYKTYPHBIX

bopmyn

esson/4775/
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| coeMHeHui o Homenkaarype IUPAC |

Tema 2.4
IIpuponnsbie
HCTOYHUKHU
YIJ1eBOJOPOJOB U HX
nepepagéorka

JINYHOCTHBIE Ppe3yJabTaThbl: AKTUBHOI'O HENPUATHUS JEUCTBUH, NPUHOCAIIMX Bpen
OKpy»arollleif ~ MpUPOAHOIl  cpeme, yMEHHS  IPOTHO3UPOBATh  HEOIAroMpUSTHBIE
SKOJIOTUYECKHE TIOCHEACTBUSl MPEANPUHHUMAEMBbIX JeHCTBMI M NpenoTBpamiaTh HX;
HaJIU4Msl Pa3BUTOIO 3KOJIOTMYECKOI'O MBIIIICHUS,  AKOJIOTMYECKOM KyIbTYpHI, OIBITa
JIeATEIbHOCTH JKOJOTMYECKOHl HalpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMH B
M03HAaBaTeIbHONH, KOMMYHHKAaTHBHOM W COI[HAJBHOW NpPaKTHKE, CIOCOOHOCTH M YMEHUS
aKTHBHO IPOTHBOCTOSTH HAEOJIOTHH XeMOo(poOuH;

HosnaBarenpHble YVYJI: Biraners OCHOBaMH METOJOB HAyYHOIO IIO3HAHMS BEILECTB U
XUMUYECKUX peakuuid; (OopMyaMpoBaTh ILIEIH M 3aJadd  MCCIEAOBAHUSA, MCIOIb30BaTh
MOCTABJICHHBIE U CAMOCTOSTENBHO C(HOPMYNUPOBAaHHBIE BOMPOCHI B KadeCTBE HHCTPYMEHTa
MO3HAHUSI U OCHOBBI A1 (POPMUPOBAHNUS THUIOTE3BI IO MPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMbIX
CYXJICHUH; BIIaJleTh HaBBIKAMU CAMOCTOSATENILHOTO IUIAHMPOBAHMS U IIPOBEICHUS YYEHHUECKHUX
JKCIIEpUMEHTOB, COBEPIICHCTBOBATh yMEHHs HAONIOAATh 332 XOJOM IIPOIecca, CaMOCTOSATEIBHO
NPOTHO3MPOBATh €ro pe3yiabraT, (OpMyIUpoBaTh O0OOOLIEHHWS U BBIBOJIBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJbTaTOB HMCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHOU
pabore; mpHOOpEeTaTh OMBIT YYEHHYECKOW HCCIIEAOBATEIbCKOM W TPOEKTHOH NEesATENbHOCTH,
HpPOSBIATE CIIOCOOHOCTH M TOTOBHOCTh K CaMOCTOSTEIBHOMY IIOMCKY METOMOB PEIICHHUS
MPaKTUYECKUX 3a/1a4, IPIMEHEHHIO Pa3IMIHbIX METOIOB O3HAHUS;

KommynukatuBuble YY]I 3agaBaTh BOIPOCHI MO CYHIECTBY OOCYKOA€MOH TEeMBI B XOJIe
Iuanora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (OPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS NIPEJIOKEHHON 3a1a4n

PeryasituBuble YY]Jl  caMOCTOSTEIBbHO  IUIAHUPOBATb U OCYIIECTBISITH  CBOIO
[I03HABATEIbHYIO JIEATENbHOCTD, ONpeneisas e€ LelIu U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IPEATIaraeMbli aJTOPUTM ACHCTBUH IPH BBIIOITHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a]a4, BBIOMpaTh HambOosjee 3(P(EKTUBHBIN CHOCOO HX
peIIeHust C y4ETOM IOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKUX pPEaKIUsX;

Copnep:xanue yued0HOro MaTepuaia 2 https://resh.edu.ru/subject/le
1. IIpupoansie HMCTOYHHKHU yrieBogopoaoB I[IpuponHelii raz wu 1 Hcnomnp3oBath €CTECTBEHHO-HAy4HbIe | $50N/6148/

noryTHble HedTsHbIe ra3bl HedTh n €€ mpoucxoxaeHne CrocoOsr METOABbl  TO3HAaHU —  HpOBEICHHUE,

nepepabOTK  HeTHU:  TeperoHka, KPEeKHHI  (TepPMHYECKHii, HaOJIIOJICHHE W ONHCaHWE XHUMHYECKOTO

KatamuTudeckuit), mupomu3 IlponykTer mepepaboTku HedTH, HUX SKCIIEPUMEHTA (;tabopaTopHBIE u

MpUMEHEHHEe B TPOMBIIIICHHOCTH M B ObITy KaMmeHHBIH yromp u
MPOAYKTHI €ro nepepaboTKu

IIpakTHYecKHe 3aHATHS 1

[TpakTuueckoe 3ansatue 4. O3HaKOMIIeHHE ¢ OOpas3lamMu IulacTMacc,
Kay4yKOB M PE3HMHBI; MOJEIHMPOBAaHHE MOJEKYJ YIJIEBOJOPOAOB W
rajoreHONpPOU3BOIHBIX

paKkTU4YecKue padoThl)

XapakTepn30BaTh HCTOTHHKHI
YTIIEBOJOPOIHOTO CHIPbs (HE()Th, MPUPOAHBIN
ras, yroip), CriocoObl ux nepepaboTKu u
MPaKTUYCCKOC MPUMEHECHUEC MTOJYyHaCMBbIX
IIPOIYKTOB

HpOBOJIl/ITb BBIYMCJICHUA 110 YPaBHEHUIO
XUMHUYIECKOH peaKIuu

CaMoCTOATENHHO NMIIAHUPOBATE U
OCYIIECTBIISITH CBOIO TTO3HABATEILHYIO
IEeSATeIFHOCTD; MPUHUMATh aKTUBHOE
ydJacTue B 'PYHIIOBON y4eOHOMU
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ACATCIbHOCTH

Pa3nen 3 Kncnoponcoue Kalye OpPraHuvdeCKue COCIUHCHUSA 4

Tema 3.1
Cnuptbl. @eHon

JIn4HOCTHBIE Pe3yJIbTaThl: COONIIOECHHS MpaBmI 6€30MacHOro oOpaleHus ¢ BEUIeCTBAMU B
OBITY, TIOBCEAHEBHOI JKU3HM M B TPYIOBOH MAEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BEIOOPY MHIMBUAYAIBHON TpaeKTOpUH 0Opa3oBaHUs, Oyaymiel mpodeccuu W pealn3anuu
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

IHosnaBaTesibHbIe YY/I: CTPOUTH JOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, IE€AYKTHBHEIC, TIO
QHAJIOTHHU), BBIABIATH 3aKOHOMEPHOCTM U TPOTHBOPEUMS B PACCMATPUBAEMBIX SIBICHMSAX,
(GbopMyaHMpoBaTh BBIBOIBI U 3aKIIOYCHHUS; NPHUMEHATh B HPOIECCE MO3HAHMS HCIOJIb3yeMBIE B
XMMHU CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPe0OPa30BBIBATH MOAEIBHbBIE NPEICTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ) 3JIeMEHTa, XUMHUUecKast (GopMyia, ypaBHEHHE XUMUUECKOH PeaKIin
IOpU PEIICHWH YYeOHBIX IT03HABAaTEIbHBIX M IPAaKTHYECKHX 33/ad, NPUMEHSATh Ha3BaHHBIC
MOJIeTIbHBIE MPEJCTABICHUS IS BBISABICHUS XapPaKTEPHBIX NPU3HAKOB M3yYaeMbIX BEIIECTB U
XUMUYECKUX peaKIuii;

KommynukatuBuble YY/[: BeicTynmaTh C MHOpe3eHTalMedl pe3ynbTaTOB IO3HABAaTEIbHOU
JIeSITETBHOCTH, TIOTyYEHHBIX CAMOCTOSITEILHO HJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHYECKOTO 3KCIEPHUMEHTA, MPAKTUYECKOH paboThI MO HCCICHOBAHUIO
CBOMCTB M3yYaeMBbIX BENIECTB, pealu3aliil yIeOHOro MpoeKTa U (GOpMyIHPOBATH BHIBOJIBI
0 pe3ysbTaTaM IPOBEAEHHBIX HCCIENOBAHUM MyTEM corjlacoBaHUs MO3ULMH B Xoze
00CyXIeHUsI U OOMEHa MHEHUSIMU

PerynsituBable YYJ/I: OCyLIeCTBIATH CaMOKOHTPOJb CBOCH [eATENbHOCTH Ha OCHOBE
CaMOaHaJIN3a M CaMOOLIEHKH

Copnep:kanue yued0HOro MaTepuaia 1 https://resh.edu.ru/subject/l
1. IIpenenbHBIC OTHOATOMHBIE CIIUPTHI METaHO M 5TAHOJI: CTPOCHHE, PackpbIBaTh CMBICT HM3y4aeMbIX TIOHSATHH | €ss0n/4769/

(usnueckne W XMMHUYECKHE CBOICTBAa (PEakIMHM C AKTUBHBIMH (BBISBIATH HMX XapakTepHble mnpusHakw), | https://resh.edu.ru/subject/l

MeTaJUlaMH, TaJJOT€HOBOJOPONAaMH, TOpeHHe), MpHUMEHCHHE YCTaHaBJIUBaTh HUx B3aUMOCBs3b, | €sson/5727/

Bonoponnast cBsi3p JleiicTBHe METaHOJAa M STaHOJA Ha OPraHU3M
yeJloBeKa

MHoOroaToMHble COUPTH DTUIICHIIMKOIb U TJIMIEPHH: CTPOCHHE,
pusmyeckne W XHUMHUYECKHE CBOWCTBa (B3aMMOACHUCTBHE CO
M[EJTOYHBIMH MeTaJulaMH, KadeCTBEHHAs peaxmys Ha
MHOTOaTOMHBIE CITUPTHI)

JlelictBue Ha opraHusM 4esjoBeka I[lpuMeHeHue TIuIepUHa U
STHJICHTITUKOJIIS

®enon  CTpoeHHE MOJICKYNBI, (HU3NYECKHEe ¢ XUMHYECKHE
cBoiictBa ¢enosa TokcuyHOCTh heHoa [IpuMmenenue Genosa
JdeMoHcTpauus

TOpEHUE CIHNPTOB;

okuclieHHe 3TaHona okcuaoM mexnw (II);

B3aMMOJEHCTBHE TIIHIEpHHA ¢ THApokcuaoM menu (11);

OKHCIIEHHE alIbJCTUI0B aMMHAaYHBIM PAaCTBOPOM OKCHJa cepedpa

(1) u rugpoxcumom menu (II);

HCHOJIb30BaTh COOTBETCTBYIOIINE ITOHSTHS
NpU ONHCAaHWHM COCTaBa, CTPOCHUS U
MpeBpallleHUl OPTraHUYECKUX COSOUHEHHI
Hcnonp30BaTh XMMHUYECKYIO CHMBOJIHUKY IS
COCTaBJICHHUS MOJICKYJISIPDHBIX M CTPYKTYPHBIX
(pa3BEépHyTOH,  CcOKpam€HHOW)  dopMyT
OpraHUYEeCKHX BEIIECTB

YcraHaBIMBaTh MPUHAIICKHOCTD BELIECTB K
onpelnenéHHOMY KJaccy IO COCTaBy  H

CTPOCHMUIO, Ha3bIBATh ux mo
CHCTEMaTHYCCKOM HOMEHKJIATYpE;
NPpUBOAUTH TPUBHUAJIBHBIC HAa3BaHUA
OTIOCJIIbHBIX HpeHCTaBI/ITeHeﬁ Kucjaopon-
coeprKalnux COC,I[I/IHCHPIP’I

XapaKTepI/I3OBaTB COCTasB, CTPOCHUC,
NIPUMCHEHUC, (1)I/ISI/I‘ICCKI/IC H XUMHYCCKUC

CBOICTBa, BakHEHIINE CITOCOOBI MOTYyUYESHHs



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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TUIOUYHBIX ~ TPEACTaBUTENEH  pasIUYHBIX
KJIACCOB KHMCIJIOPOJCOAEPKAIINX COeANHEHUN
(MeTaHoONIa, JTaHONA, IIMIEpHHA, (eHosa);
BBISIBJISITh TEHETUUECKYIO CBSI3b MEXAY HUMU
W TONTBEPXKIATh €€ HaJIN4He YpaBHESHUSIMU
COOTBETCTBYIOIINX XUMHUYECKHX pPeaKIuil ¢
HCIOJIb30BAaHUEM CTPYKTYPHBIX (hOpPMYIT

Tema 3.2
AJb1eruabl.
KapGonoBbie

KHCJI0ThIL. CJI03KHbIE

3¢upbl

JIngHOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh W IIPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHThI APYTHUX MPU aHAJIW3€ Pa3IMYHBIX BHAOB YUEOHOH NeATENbHOCTH;
LICHHOCTHOTO OTHOIIEHHA K HMCTOPHYECKOMY M HAay4YHOMY HACJIEIHIO OTE€UYEeCTBEHHOM
XHMHH; TOTOBHOCTH OIICHUBATh CBOE MOBEACHHE U MOCTYNKH CBOMX TOBapHIIEil ¢ MO3UIMH
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE ITOCIEICTBUN 3THUX IOCTYIKOB; MOHUMaHUI
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHWs e€ poin B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAyYHOT'O MBIIUICHHUS, CO3JaHUHM ILEJIOCTHOTO IPENCTaBICHHUs 00 OKpy’)KalomeM MHpe Kak
0 €IUMHCTBE IPUPOJBI U YeJIOBEKAa, B NO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U pelleHuu
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

Ilo3naBaTtesbHsble YY/I: Ucnonab30BaTh IPU OCBOCHUHU 3HAHUHM NPUEMBI IOTUYECKOTO MBIIIICHUS
BBIICIATh XapaKTepPHbIE NPH3HAKHM MOHATHH M YCTAaHABIMBATH MX B3aUMOCBSI3b, HCIIOIB30BATh
COOTBETCTBYIOIIME TOHATUS M OOBSCHEHHS OTIACNBbHBIX (DAKTOB M SBIEHHMIl; BHIOMPATH
OCHOBAHUSI ¥ KPUTEPHUH IS KIACCU(UKAINU BEIIECTB U XUMUYECKHUX PEaKIHil; yCTaHABINBATH
NPUYNHHO-CIIEACTBEHHBIE CBSI3U MKy H3Y4aeMBIMH SIBICHUSMH;

KommynukatuBuble YY]I 3amaBath BONPOCH IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJIE
Iuaora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (GOPMYIHpPOBATH CBOM MPEIUIOKCHUS
OTHOCUTEJIBHO BBIIIOJIHEHUS NIPEJIOKEHHON 3a7aun

PeryasituBuble YY]Jl  caMOCTOSITEIbHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MO3HABATEIbHYIO IESITEIBHOCTD, ONpeesis e€ Ienn U 3aAadi, KOHTPOJIHNPOBATh U 10 Mepe
HEOOXOANMOCTH KOPPEKTHPOBATH INPEATIaraeMblii aJTOPUTM ACHCTBUH INPH BBIIOTHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a/a4, BBIOMpaTh HambOoiee >(P(EKTUBHBIN CHOCOO HX
pelieHust ¢ yuéToM MOITyUYeHHUs. HOBbIX 3HAHUM O BEIECTBAX U XMMHUYECKUX peakIusx;

Coaep:xanue yueOHOro MaTepuajia 2

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

1. Anpperunsl U KeToHbl DopMmanbpierua, ameTalbAerui: crpoenue, | 1
(dbu3uyeckue W XUMHUYECKHE CBOWCTBa (pEakiUM OKHUCIICHUS H
BOCCTAHOBIICHUSI, KAYECTBCHHBIC PEAKI[HH), IIOyICHUE U IPUMEHEHUE
AneToH: cTpoeHHe, (PpU3WYecKne W XUMHUYECKHE CBOHCTBa (peakuuu
OKHCIIEHUSI ¥ BOCCTAHOBJICHHS), IIONlyYeHHE W MPHUMEHEHHE.
OIHOOCHOBHBIE TpeebHbIe KapOOHOBBIE KUCIOTHI MypaBbHHAs U
YKCyCHasi KHCIIOTBI: CTpOCHHUE, (U3NYECKHEe U XUMHUYECKHE CBOMCTBA
(cBoiicTBa, 00IIHE

XapakTepnu3oBaTh COCTaB, CTpOEHHUE,
NpUMeHeHne, (u3ndecKkne M XUMUUYECKHe
CBOMCTBa, Ba)XHEHIIINE CITOCOOBI IMOJTyYSHHUS
TUOUYHBIX ~ TPEACTAaBUTENEeH  pa3sIUdIHBIX
KJIACCOB KHCIJIOPOJCOIEPKAINX COSTMHEHUN
(dbopmanpreruna, aneTaibIeruia, yKCyCHON
KHCJIOTHI, TJTIOKO3bI, KpaxMalia, IeJUTF0I03bl);
OnuchIBaTh COCTaB, XMMHYECKOE CTPOCHHE U

JUIsL  KJlacca KHCJIOT, peakuus OJTepUHKALHH), IMONy4YCHHE | IpPUMEHEHHE JKHPOB, XapaKTepus3oBaTh UX
npuMeHeHHe CTeapuHOBas U OJICMHOBAsI KUCIOTHI KaK MPEJICTaBUTEIH 3Ha4YEHUe st JKM3HENIEATEIIbHOCTH
BBICIINX KapOOHOBBIX KUCIIOT OpraHu3MOB

MpEuTa KaKk cOJIM BBICIINX KapOOHOBEIX KHCIIOT, HX MOIOIIEE JIEHCTBHE Oco3HaBaTh  OMACHOCTh  BO3JCHCTBHA Ha
Crno>kHble 2QUPHI KaK MPOM3BOJHBIC KapOOHOBHIX KHCIOT ['maponus JKUBBIE OpraHu3MBbl OIpenenEHHbIX
cnoxHbiX 3¢pupoB XKupel I'maponns sxupoB IlpuMeHeHHE KHPOB OpraHMYEeCKHUX BEIIeCTB U TMOSCHATH Ha

esson/4776/
https://resh.edu.ru/subject/I
esson/5952/



https://resh.edu.ru/subject/lesson/4776/
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Bbuonoruueckas poJib JKHUpPOB

IMpakTHYecKHe 3aHITHS 1

IIpaktnueckoe 3ansthe 5. M3ydyeHue CBONCTB pacTBOpa YKCYCHOM
KHCJIOTHI. BEIHCIIEHNS 110 ypaBHEHNIO XUMHUYECKOH peakuy (Macchl,
00BEMa, KOJIMYECTBA HMCXOJHO- IO BEIIECTBA MJIM NMPOIYKTA pEaKIun
[0 WM3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HMCXOITHBIX
BEIIECTB WIH NIPOAYKTOB PEAKIUN)

pUMepax CrocoObI YMEHBIIECHUS u
MPEeJOTBPAIEHUSI UX BPEAHOTO BO3ACHCTBUS
Ha OpPraHU3M YeJOBEKa

Hcnonp3oBaTh €CTECTBEHHO-HAYYHBIE METOIBI
MO3HAaHWS — TIPOBEJICHHE, HAOIIOJNCHHE U
OTHCaHNe XUMHYECKOTO IKCHEpUMEHTA
(JrabopaTopHEIE U IpaKTHIECKHE PabOTHI)
CrnenoBaTh mpaBmiaM Oe3omacHO pabOTHI B
nabopaTopuu pH HCHOIB30BAHUN
XUMHMYECKOH mocyAsl U 00OpyJaoBaHHMSA, a
Tak)ke MpaBHUIaM OOpaIlleHUs ¢ BEIIEeCTBaMU B
COOTBETCTBUM C MHCTPYKIUSIMHU BBITTOJHEHUS
71a00paTOPHBIX OIBITOB H MIPAKTHIECKUX
pabot o MOJyYEHUIO U H3YyYEHHUIO
OpraHWYEeCKUX BEIIEeCTB

[IpencraBisaTe pe3ynbTaThl SKCIEPHUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakIuii u JenaTh BBIBOJABI HA HX OCHOBE
IIpoBoANTE BBIYMCIEHHS 1O ypPaBHEHHIO
XUMHYECKON peaKkiuu

CaMOCTOsTENNEHO MIJIaHUPOBATH u
OCYIIECTBIIATh CBOIO II03HABATEIbHYIO
JIeSITENIBHOCTD; NPUHUMATh aKTHBHOE ydYacTHe
B IPYNIIOBOH yueOHOIl IesTeIbHOCTH

Tema 3.3.
YriaeBoabl

JINYHOCTHBIE Ppe3yJbTaTbl: AKTUBHOTO HENPHUATHS JEHCTBUH, NPHHOCSIIUX BpeX
OKpyXKalolleil  IPUPOAHON  cpeme, yMEHHS  MPOTHO3MPOBAaTh  HEOIArompusITHBIE
SKOJIOTHYECKHE TOCIEACTBUSI NPEANPUHIMAEMBIX JeHCTBHH M INPenoTBpAImaTh UX;
HIAYHST PA3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS,  KOJOTHYECKO KYyJIBTypHI, OIBITA
JIeATEIbHOCTH JSKOJOTMYEeCKOHl HamlpaBlI€HHOCTH, YyMEHHUS pPYKOBOJICTBOBATbCS HMH B
MO3HABaTEIbHOH, KOMMYHHMKATHBHOW W COIMAJbHOW NPaKTHKE, CIOCOOHOCTH M YMEHUs
AKTHBHO MPOTHBOCTOSTH HACOJIOTHH XeMo(poOuH;

IlosnaBaTenbHble YVY/I: Binalerb OCHOBaMH METOJIOB HAy4HOIO IIO3HAHMS BEIECTB U
XUMHYECKHX pPEaknuil; (GopMynupoBaTh IEeNM W 3aJadd HCCIEAOBAaHMS, HCIONB30BaTh
MOCTABIICHHBIE W CAMOCTOSITENILHO C(OPMYIMPOBAHHBIE BOMPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSI ¥ OCHOBHI T ()OPMUPOBAHNS THUIIOTE3BI IO IPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CY)XIEHHH; BIafeTh HAaBBIKAMH CaMOCTOSITENHHOTO IUIAHHUPOBAHWS M MPOBEICHUS yIEHHIECKHX
HKCIIEPHMEHTOB, COBEPIICHCTBOBATh YMEHHs HaOJIIONaTh 3a XOJOM IIPOIEcCca, CaMOCTOSTETHHO
IPOTHO3UPOBATh €ro pe3yibTaT, (OPMyIHpPOBaTh OOOOIICHHWS M BBIBOJBI OTHOCHTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIIEIOBaHUA, COCTABIATh OOOCHOBaHHBIH OTUYET O MPOJETaHHON
paboTe; mpHOOpeTaTh OMBIT YYSHHYECKOH HCCIIENOBATENbCKON W TPOCKTHOH AesTEIbHOCTH,
IPOABJIATH CIIOCOOHOCTH u TFOTOBHOCTbL K CaMOCTOSTCIIBHOMY IIOMCKY METOHO0B PEIICHUA
MPaKTUYECKUX 3a/1ad, IPIMEHEHHIO Pa3JIMIHBIX METOZOB O3HAHUS,

KommynukatuBable YYJI 3amaBaTh BONPOCH IO CYHIECTBY O0CYXIaeMOHW TeMBI B XOJe
JaJiora W/WIM JAWCKYCCHM, BBICKA3bIBATh HAEH, (OPMYNIHPOBATH CBOM MPEUIOKECHHUS
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OTHOCHTEIBHO BBINOIHEHUS IPEATOXKEHHON 3a1aun
PeryasituBuble  YYJl  caMOCTOSTENbHO  IUIAaHUPOBaTh U

OCYIIECTBIIATH

CBOIO

MIO3HABATENIbHYIO JICATENBHOCTD, ONpenelsas e€ 1eld U 3aa4i, KOHTPOJIUPOBATh U 0 Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATH IpEIJIaracMblii alropuT™M JAEHCTBUil HPU BBHINOJHEHUH
y4eOHBIX M HCCIIEJJOBATEIbCKUX 3ajad, BBIOMpaTh Haumbosiee H(QQHEKTUBHBIH crocobd ux
peIIeHusl ¢ y4€TOM ITOJTydeHHs] HOBBIX 3HAaHUH O BEIIECTBAX M XMMHUYECKUX pPEaKIusiX;

Coaepxxanue yueOHOro MmaTepuaa

1

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

1. YrneBonpl: cocTaB, KilacCHpUKaUUg YriaeBOAOB (MOHO-, IH- H
nonucaxapuapl)  ['moko3a  —  HpocTeMIIMiE  MOHOCaxXxapun:
O0COOCHHOCTH CTPOCHHUSI MOJICKYJbl, (U3NYECKHEe U XUMHYECKHE
cBoiicTBa (B3ammosaeiictBue ¢ ruapokcunom menu (II), oxucnenue
aMMHauHBIM pacTBOpoM oOKcuaa cepedpa (I), BoccTaHOBIEHHE,
Opo’keHHE TIIIOKO3bI), HaxOoXJIEHHWEe B IPHUpPOJAE, IPHMEHEHHE,
6unonoruyeckas poias @orocuHTe3 OpyKTO3a KaK H30MEP TITIOKO3BI
Caxapo3a — HpeICTaBUTENb JUCAXapUIOB, THAPOIN3, HAX0XKICHUE B
MPHUPOJE U MPUMEHEHHE.

Kpaxman m memmono3a kak mpupoasbsle monuMepsl CTpoeHue
KpaxMana W [emrono3sl dusndeckue M XUMHUYECKHE CBOICTBA
Kpaxmaina (THAPOJIN3, KAaUeCTBCHHAS PEAKIIHSI C HOIOM)
JeMoHcTpanus:

BzaumopelicTBue kpaxmasua ¢ HOI0M

OmnuchiBaTh COCTaB, XHUMHUYECKOE CTPOSHHE U
MpPUMEHEHHE JKUPOB, XapaKTepU30BaTh HX
3HAYCHHUE ISt JKM3HENESTENbHOCTH
OpraHu3MOB
Oco3HaBaTh
JKHUBEIE

BO3JICHCTBHS Ha
OpraHu3Mbl orpeaenEHHbIX
OpPraHMYEeCKHX BEIIECTB W TMOSICHATH Ha
rnpuMepax CIIOCOOBI YMEHBIICHUS Hu
MPEIOTBPAIICHUS] UX BPEIHOTO BO3ACHCTBHS
Ha OpraHU3M YeJoBeKa

OIIaCHOCTBb

esson/6150/
https://resh.edu.ru/subject/I
esson/5413/

HWnanBuayanbHble MPOEKTHI

PesunoBoe giino.

N3ydenne oTrnevaTkoB MaabIeB.

Kpaxman B nmpogykTax nuraHus
N3yyenune niuecenu

M3roroBnenue Kpacoxk.

W3yuenue mokomnana

KoHcrpyupoBanue mosexyl.
HccnenoBanue MosloKa B IOMAIIHUX YCIOBUSX.
BnusHue riroTeHa Ha OpraHu3M 4eaoBeKa
HccnenoBanne aHTHOMOTHKOB.
OrmpeneneHre KadyecTa Ména

Bnustaue 3yOHO# macTsl Ha AManb 3y00B.
HccnenoBanue HbIOTOHOBCKOM JKUIKOCTH.

CamocrosiTesibHasi padoTa
YraeBomopoasl U UX
JUTEepaTypHblE HMCTOYHUKH,
YIJICBOJOPOIHOTO  CBIPbS B
HCIIOIB30BaHUs.  3aIlOJHHUTE
TonorpaUIeCcKruX 3HAKOB

npupoaHble  HUcTouyHMKHU.  [Ipoananusupyiite
COCTaBbTE COOOIIEHHE O MECTOPOXKACHUSIX
Poccum M HampaBleHMSIX UX IPsIMOro
KOHTYpHYIO KapTy C  HCIOJIb30BaHUEM

Pa3znen 4. A3oTconepxaniue OpraHndecKue coexnHeHust

1

Tema 4.1. AMUHBI.
AMWHOKHCJIOTHI.

JIMYHOCTHBIE pe3yjabTaThbl: CIOCOOHOCTH TIOHHUMATh U NpUHUMATb MOTHUBBI, HAMEPCHUA,
JIOTUKY W apryMEHTBI APYrux Ipu aHaJlu3€ pas3jIMYHbIX BUJIO0OB y‘{G6HOl>’I JCATCIABbHOCTH,



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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beaku

LICHHOCTHOTO OTHOILICHHUS K HCTOPUYECKOMY W HAy4YHOMY HACJIEOUIO OTCYECTBEHHOM
XHMUH; TOTOBHOCTH OIIEHUBATH CBOE MOBEIACHHE M MOCTYNKU CBOMX TOBAapHINEH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE MOCIEACTBUI 3THUX NOCTYNKOB; HOHUMAaHUI
cnelMPUKA XUMHUH KaKk HayKH, OCO3HaHUs e€ poiu B (HOPMHUPOBAHHH PAlHOHATHHOTO
Hay4YHOT'O MBIIUICHNS, CO3JIaHIH LEIOCTHOTO IPEACTaBICHHS 00 OKpy’KalolleM MHpe Kak
0 eAMHCTBE NPHUPOJLI U YEIIOBEKAa, B MO3HAHWU NPHPOIHBIX 3aKOHOMEPHOCTEH M peIIeHHn
Mpo0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

Ilo3naBaTenbublie Y'Y /I: ucnonbp3oBath Npu OCBOGHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIIJICHUS
BBIJCNATh XapaKTepPHbIC NMPHU3HAKU MOHSATHH W YCTaHABIMBATh HUX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIIEC TOHATUS IJIs1 OOBSCHEHUS OTAEIbHBIX (DAaKTOB U SBJICHHH; BHIOUpATH
OCHOBaHUS M KPUTEPHU VIS KIACCH(UKAIIMK BELIECTB M XUMHUYECKUX PEaKIMii; yCTaHABINBATh
MPUYUHHO-CIICCTBEHHbIC CBA3U MEXIY H3y4aeMBbIMH SBICHUSIMH;

KommynukatuBabsle YY/I 3agaBaTh BOHPOCHI IO CYHIECTBY OOCY>KOAaeMOW TEMBI B XOZe
Iuaora W/WIM JUCKYCCHH, BBICKa3bIBAaTh HICH, (OPMYIHPOBATH CBOM MPEIUIOKCHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS NIPEJIOKEHHON 3a1a4n

PeryasituBuble YY]J[  caMOCTOSITEIBbHO  IUIAHUPOBAaTb U OCYIIECTBISTH  CBOIO
[IO3HABATEIbHYIO JIEATENbHOCTD, ONpenesas e€ LelId U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOMMOCTH KOPPEKTUPOBAaTh MpeIiaracMbIii alrOPUTM JACHCTBUII NPU BBHIIOIHECHUU
Y4eOHBIX M HCCIIEOBATEIbCKUX 3a]a4, BBIOMpaTh HambOojee >(P(EKTUBHBIN CHOCOO HX
pemieHus ¢ y4€ToM MONTyUYeHHUs] HOBBIX 3HAHHM O BEIIECTBAX M XMMHYECKHX PEaKIUsiX;

Cojaep:xanue yuedOHOIro MaTepuaa 1

AMmuHBI. MeTWIaMUH W aHWIWH: CO- CTaB, CTPOCHHE, (QU3HUECKHE U
XAMUYECKHE CBOWCTBAa (TOpeHHE, B3aWMOJCHCTBHE C BOJOUW U
KHUCJIOTaMHu).

AMHWHOKHUCIIOTBHI ~Kak aM{QOTEepHbIE OpTaHWYECKHE COCTUHCHUS
Oduznyueckne W XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuUMepe
ruiuHa) bronornyeckoe 3HaYeHHE aMUHOKHUCIIOT

ITenrruasr

Benku  Kak  MPUPOIHBIC  BBICOKOMOJEKYJSPHBIC  COCAMHCHHS
[lepBuyHasi, BTOPUYHAS U TPETUYHAS CTPYKTypa OCIKOB XHUMHYECKUE
CBOMCTBa OEITKOB: THAPOJIN3, ACHATYpAIlisi, KAUeCTBCHHBIC PEAKIMK Ha
Oenku

JdemoHcTpanuu

JIeHaTypanus OSIKOB NPU HarpeBaHWU; [IBETHBIC PEAKIUU OEIIKOB

PackpbiBaTh CMBICT H3y4YaeMbIX  MOHATHI
(BBISBIATh HMX  XapaKTepHbIC  IPH3HAKH),
YCTaHABIUBATh UX B3aUMOCBS3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TMOHITHS [PU OIMHCAHUU
cocrasa, CTpOCHHS u MpeBpaIIeHnit
OpPraHUYEeCKUX COECTMHEHUIN

Hcnonp30BaTh XUMHYECKYI0 CHUMBOJIHUKY IS
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOi, COKpaIEHHOM) dbopmyn
OpraHUYECKUX BEIICCTB

OmnpenenaTh NOPUHAMICKHOCTh BEHIECTB K
ompenenéHHOMY  Kjaccy IO COCTaBy H
CTPOCHHIO, HAa3bIBATh UX IO CHCTEMATHYECKON
HOMEHKJIAType; MPUBOJUTH  TPHUBHAIbHBIE
HA3BaHUS OTICIBHBIX MPEJICTABUTEIEH
XapakTepu3oBarh cocCTas, CTpOeHHe,
NpUMEHeHHe, (QU3UYECKHe ¢ XHMHYECKHE
CBOWCTBA, BaXKHEWIIME CIIOCOOBI MOITyYEHHS
TUNIMYHBIX TPEICTAaBUTENECH a30TCOAEpKAIINX
coennHEeHHH (TaunuHa U 6enkoB) [loscHATE Ha
nmpuMepax 3HadYeHHe OENKOB JUIsi OpraHu3Ma
4YeIoBeKa

Hcnons30BaTh €CTECTBEHHO-HAYYHBIE METOIBI

https://resh.edu.ru/subject/I
esson/4743/
https://resh.edu.ru/subject/l
esson/6296/
https://resh.edu.ru/subject/I
esson/5452/
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MMO3HaHUA — HaOIAaTh U
JIEMOHCTPALMOHHBIH IKCIIEPUMEHT
CaMOCTOSITETLHO MJIaHUPOBATH u
OCYIIECTBIISITh CBOIO MMO3HABATEIbHYIO
JIeATEILHOCTh; MPUHUMATh aKTUBHOC yYacTHE
B IPYIIIOBOH YYCOHOH JESITENIEHOCTH

OIIMCHIBATh

Pa3nen. 5. BeicokoMoJieKyJIsipHbIE COeTHHEHHS 1

Tema 5.1
IlnacTmaccsl.
Kayuyku. Bosokna

JIM4HOCTHBIE Pe3yJIbTaThl: COONIIOECHHS MpaBMI 6€30MacHOro oOpalleHus ¢ BEUIECTBAMU B
OBITY, TOBCEAHEBHOI JXU3HM M B TPYJIOBOH MAEATENBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY HHIWBUAYaNbHOM TpaeKTOpUH 0Opa3oBaHus, Oyayiiell mpodeccHu W peann3anud
COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C y4Y€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XUMHH, HHTEPECOB M INOTPEOHOCTEH 0OIIecTBa;

IMo3naBaTenbHble YY/I: CTpOUTH JIOTHYECKHE PAcCyXICHHs (MHAYKTUBHBIC, ETYKTHBHBIE, 1O
QHAJIIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEYHMS B PAacCMaTPHBACMBIX SIBICHHSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIFOYEHUS; NMPUMEHATh B IpoIlecce MO3HAHHS HCIIONIb3yeMBble B
XMMHU CHMBOJIHMYECKHE (3HAKOBBIC) MOJEIH, IIPe0OPa30BBIBATH MOAECIBHBIC NPEIACTABICHUS —
XUMHYECKHH 3HaK (CHMBOJ) 3JI€MEHTa, XUMHUUecKast (opMysa, ypaBHEHHE XUMHUIECKO peaKnuu
IOpH pPEIICHUH YYeOHBIX IO3HABAaTENbHBIX M IPAKTHYECKHX 33/4ad, IPHMEHSATh Ha3BaHHBIC
MOZENbHBIEC MPEACTABICHUS IS BBIIBICHHS XapPAaKTEPHBIX IPH3HAKOB H3YYaeMBIX BEIECTB U
XUMHYECKUX PEaKIHi;

KommyHukaTuBHble YVY/I: BbeICTyHaTh C Ipe3eHTalued pe3yJbTaToOB I103HABATEIbHOMN
JIeSITeIbHOCTH, TIOJYyYEHHBIX CAaMOCTOSITEIIBHO WJIM COBMECTHO CO CBEPCTHHKAMH IIPH
BBIITOJTHEHHH XHMHMYECKOI'O SKCHEPUMEHTAa, MPAKTUYECKOH paboThI IO HCCIEHOBAHUIO
CBOWCTB M3y4aeMbIX BELIECTB, pealu3alui y4eOHOro mpoekTa U GOopMyIHpOBaTh BBHIBOJIBI
0 pe3yabTaTaM MPOBEAEHHBIX HCCIIEAOBAaHUN IMyTEM COIJIACOBAaHMUS MO3ULMH B XOHe
00CyXJIeHUs 1 0OMeHa MHEHHUSIMHA

PeryasituBuble YY]I: OCyIIECTBISATH CAMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOIEHKH

Coaep:xanue yueOHOr 0o npeaMera 1

1. OCHOBHBIC MOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCIHHCHHIA: Braners H3y4aeMbIMHU xumuueckumu | https://resh.edu.ru/subject/le
MOHOMED, MOJHMMEp, CTPYKTYpHOE 3BEHO, CTEHEHb MOJHUMEpH3aLUH, MOHATHAMHU: PACKPBIBAaTh CMBICI HM3ydaeMbIX | $son/6095/
cpemusisi  MoJekynsipuas Macca OCHOBHBIE METOABI  CHHTE3a MOHATHH W TPUMEHITh O3TH moHsATHs m1pu | https://resh.edu.ru/subject/le
BBHICOKOMOJIEKYJISIDHBIX ~ COSOMHEHHH —  TOJUMepHu3anus U ONUCaHUHN cocTaBa u cTpoenus | Sson/6152/
MTOJTUKOH/ICHCAIIHS BBICOKOMOJIEKYJISPHBIX opranmueckux | https://resh.edu.ru/subject/le
IInmactmaccel  (ONMUATWIICH, TOJUIPONUIICH, MOJHBUHIIIXJIOPHI, BEIIECTB, sl OOBSICHEHUsI OTAENbHBIX (hakToB | SSON/4777/
HOJIUCTHPOT). U SIBJICHU https://resh.edu.ru/subject/le
HatypansHbiii u CUHTETHUYECKHNE Kay4yKHu (0yTagueHOBBIH, Hcronp30BaTh XMUMHYECKYIO CHMBOJIMKY st | Sson/4823/

XJIOPOIIPEHOBBIA M M30MpPeHOBHIN). BonokHa: HaTypanpHbIe (XJIOMOK,
IepCTh, MIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),
CHHTETHYEeCKHE (KalPOH U JIaBCaH)

JdemoncTpauus

O03HaKOMJICHUE C 00pa3laMi MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH,
mIacTMacc, Kay4yyKoB

COCTaBJICHHS CTPYKTYPHBIX ()OPMYJI BEIIECTB U
YpaBHEHUH  peakuui  INOJUMEpU3alUd U
MOJIMKOHIEHCAllUU

"HZI"BH}IyaJIbHLle IMPOEKThI



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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IIpoekT n3roToBICHHS JIU3YHA

CamocrosTebHas padoTa 4
Odopmienne 06pa3loB BBICOKOMOJICKYIISIPHBIX COSIUHEHHH

Paznen 6. TeopeTuuecku

€ OCHOBbI XHMHMH 9

Tema 6.1. CTpoeHue
aTOMOB.
Iepuonuyeckuii
3aKOH U
Ilepuoguueckas
cHCTeMa XHMHYeCKUX
3nemenToB /. U.
MenpeaeeBa

JIMgHOCTHBIE Pe3yJbTaThl: CIIOCOOHOCTH MOHMMAaTh W IIPUHMMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMeHTHI IPYTHUX MPH aHAJIN3€ Pa3JIMYHBIX BHAOB YUEOHOI NEATEIHbHOCTH;
LICHHOCTHOTO OTHOIIEHHA K HCTOPUYECKOMY M HAay4JHOMY HACJIEIHIO OTE€UYEeCTBEHHOM
XHMHH; TOTOBHOCTH OILIGHUBATh CBOE MOBEJAEHHE U IMOCTYNKH CBOMX TOBapHIIEil ¢ MO3UIMH
HPAaBCTBEHHBIX U MPAaBOBBIX HOPM M OCO3HAHHE IOCIEICTBUN 3THUX IMOCTYIKOB; MTOHMMAaHUSI
cneuuGUKH XUMUM KaK HayKH, OCO3HaHMA e€ ponu B (GOPMHUPOBAHHMHU PALOHAIBHOTO
HAyYHOTO MBIIUICHNUS, CO3JJaHUH LEIOCTHOTO TMpeACTaBIeHHUA 00 OKpY’KalolleM MHpE Kak
0 €IUHCTBE IPHUPOJABI U YEJIOBEKA, B NIO3HAHUU IPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU
po0JIeM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS

ITosnaBaTenbHble YY ]I UCNONIB30BATh IPU OCBOCHUU 3HAHUI NPUEMBI IOTHYECKOTO MBIIIICHUS
BBIICIIATh XapaKTepHblC NPU3HAKU IOHATUH U YCTaHABIMBATh UX B3aMMOCBA3b, UCIIOJIB30BATh
COOTBETCTBYIOIIME TOHATUS M OOBSCHEHMS OTIACNBbHBIX (DAKTOB M SBIEHHMIl; BHIOMPATH
OCHOBAHUSI ¥ KPUTEPHUHU IS KIACCU(UKAINU BEIIECTB U XMMUYECKUX PEaKIHil; yCTaHABINBATH
HNPUYUHHO-CIIEACTBEHHBIE CBI3U MEXKy H3Y4aeMBIMH SIBICHUSIMU;

KommynukatuBabsle YY/I 3amaBaTh BOHPOCHI IO CYLIECTBY OOCYKOAaeMOW TEMBI B XOZe
Iuaora W/WIM JUCKYCCHM, BBICKa3bIBAaTh HICH, (GOPMYIHpPOBATH CBOM MPEIUIOKCHUS
OTHOCUTEJIBHO BBIIIOJIHEHHUS NIPEJIOKECHHON 3a1a4n

PeryasituBuble YY]Jl  caMOCTOSTEIBbHO  IUIAHUPOBAaTb U OCYIIECTBISTH  CBOIO
[IO3HABATEIbHYIO JIEATENbHOCTD, OIpenesas e€ LelId U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH INPEATIaraeMblii alrOPUTM ACHCTBUH IPH BBIIOTHEHUU
Y4eOHBIX M WCCIIEIOBATEIbCKUX 3a]a4, BBIOMpaTh HambOoiee >(P(EKTUBHBIN CHOCOO HX
peIIeHusl C y4ETOM ITOJTydeHHs] HOBBIX 3HAHUH O BEIIECTBAX M XMMHUYECKUX pPEaKIUsX;

Coaep:xanue yueOHOro MaTepuajia 1
1. XuMmuuyeckuil 3meMeHT ATOM SIApo aToMa, U30TOIbL. DISKTPOHHAS PackpbiBaTh CMBICT H3ydaeMmbix mnoHsTwii | https://resh.edu.ru/subject/le
0605104Ka DHEPreTHIECKUE YPOBHH, MOAYPOBHU ATOMHBIE OpOUTAIH, (BBISIBIIATG ~ UX ~ XapakTepHble TMpu3Haku), | sson/5581/

S-, p-, d-snemenTel OCOGEHHOCTH pachpeeiCHUsT 3JEKTPOHOB IO
opOuTaisIM B aroMax »OJIEMEHTOB TMEPBBIX YETHIPEX TNEPHOIOB
DneKTpoHHas KOHPUTYpaIHsI aTOMOB

Ilepnonnueckuit 3axkoH u Ilepmoandeckas cucreMa XUMHUYECKUX
3JIEMEHTOB

J U MenaeneeBa Cas3b nepuoauyeckoro 3axkoHa u Ilepuoanueckoit
cucTeMbl XumMuueckux 3neMeHToB /| M1 MenneneeBa ¢ coBpeMeHHOU
Teopueil CTpOeHus aTOMOB 3aKOHOMEPHOCTH HM3MEHEHHUs CBOICTB
XUMHYCCKUX DJJICMCHTOB H 06pa3yeM1>1x UMHU TPOCTBIX U CJIIOKHBIX
BEIECTB I10 TPYIIIaM | Iepruo aM 3HAYCHHE IIEPUOANIECKOTO 3aKOHA
B Pa3BUTHH HAYKH

JdemoncTpanuu

Bugsr Tabnun «I[lepuonnyeckas cucteMa XUMHUYECKUX SJIEMEHTOB []
N MeunneneeBa»

YCTaHaBIUBATh UX B3aUMOCBA3b
PackpbIBaTh cMBICT NEPHOANYECKOTO 3aK0oHA /]
N MenneneeBa U JI€MOHCTPUPOBATH €ro

CHCTEMAaTHU3HUPYIOUIYI0, OOBSCHUTENbHYIO |
MMPOTHOCTHYECKYIO (PYHKIIH

XapakTepu3oBaTh  JJIEKTPOHHOE  CTpPOCHUE
aTOMOB XUMHUYCSCKUX 3JIEMEHTOB 1—4
IIEPHOJOB, UCIIONB3YS OHATHS

«s-, p-, d-s11eKTpOHHBIE opouTanny,
«IHEPreTUYECKUE YPOBHI»

OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS

CBOMCTB XHUMHYECKHX
COCIMHEHHH T10 TIeproaaM
51 rpymnmnam [Tepuoanueckoit CUCTEMBI
XUMHYECKUX djieMeHTOoB /[ I Menneneena

3JICMCHTOB H HUX

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



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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Tema . CTpoeHue
BeLIecTBA.
MHoroo6pa3ue
BeLIEeCTB

JINYHOCTHBIE Ppe3yJabTaThbl: AKTUBHOIO HENPUATHUS JEUCTBUH, NPUHOCAIIUMX Bpen
OKpY’)Kalolllel  MNpUPONHOM  cpeme, YMEHHA  NPOTHO3UPOBAaTH  HEOIArompusTHBIC
9KOJIOTUYECKHUE TOCIEACTBUS MNpEeANpUHHMAEeMbIX NEHCTBUH M TIpenoTBpallaTh WX,
HaJIU4Ms Pa3BUTOTO SKOJOTMYECKOT'O MBIIIICHUS,  AKOJOTHYECKOM KYJIBTYPHI, OIIBITA
JIeSITEIBHOCTH OKOJIOTMYECKOW HamNpaBIE€HHOCTH, YMEHHsS pPYKOBOACTBOBATHCS HMH B
MMO3HABATEIbHON, KOMMYHHUKATHBHOW H COI[HAIBHOW MPAKTHUKE, CIIOCOOHOCTH W yMCHUS
aKTHBHO IMPOTHBOCTOSTH UACOJIOTUU XeMO(OOUH;

Ilo3naBaTeabnuble YYJI: Biazerb OCHOBaMH METOJOB HAy4YHOTO IIO3HAHUS BEUIECTB W
XUMHYECKUX peakuuit; (GopMymupoBaTh LedM H 3aJa4d HCCIEAOBaHMsS, HCIONb30BaTh
MOCTABJICHHBIE U CAMOCTOATENBHO C(HOPMYIHUPOBAHHBIE BOIMPOCHI B KadyeCTBE WHCTPYMEHTA
MO3HAHKS U OCHOBBI AJIs1 (JOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBACMBIX
CYXIICHHUH; BIaJeTh HABBIKAMH CAMOCTOSATENFHOTO IUIAHMPOBAHUS U MPOBEICHUS YUEHHUYCCKHUX
9KCIEPHMEHTOB, COBEPIIEHCTBOBATh yMEHHs HAOIIONATh 32 XOIOM MPOIECcca, CaMOCTOATEIHEHO
HNPOTHO3HPOBAaTh €ro pes3yiabTaT, (OPMyNIUpOBaTh OOOOIIEHHS ¥ BBIBOJBI OTHOCHUTEIHEHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJETaHHON
paboTe; mpHOOpEeTaTh ONIBIT YYCHHYECKOH HCCIICNOBATENbCKONH W INPOEKTHOH AESTENbHOCTH,
HPOSIBISATH ~ CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJOB PEIICHHUS
MPaKTHYECKUX 3aa4, IPUMEHEHHUIO PA3IMIHBIX METOIOB MTO3HAHMS;

KommynukatuBabsle YY/I 3agaBaTh BOHPOCHI IO CYHIECTBY OOCY>KOAaeMOW TEMBI B XOZe
nyanora W/WIA JAHCKYCCHH, BBICKa3bIBaTh WICH, (OPMYyIHpPOBATH CBOU NPEIIOKEHUS
OTHOCHUTEIBHO BBITIOJIHEHHS MPEINIOKEHHON 3a1a9n

PeryasituBuble  YY]J[  caMOCTOSTEIBbHO  IUIAHUPOBATb U OCYIIECTBISATH  CBOIO
[IO3HABATEIbHYIO JIEATENbHOCTD, ONpenesas e€ LelId U 3aJaul, KOHTPOJIUPOBaTh U 10 Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATH IpeaiaracMblii aJrOPUTM AEWCTBUH IPH BBINOJTHEHUH
YUYeOHBIX M WCCIICIOBATENIbCKUX 3a1a4, BBIOMpaTh HaubOojee 3G(EKTUBHBIN CHOCOO HX
pemieHus ¢ y4€TOM MOTy4YeHHUs] HOBBIX 3HAHWH O BEIIECTBAX M XMMHYECKHX PEaKIUsiX;

Copep:xanue y4edHOr0 nmpeaMera 1

1 Crpoenune BemecTBa XHUMHYECKas CBs3b BHIbI XUMHYECKOW CBS3H PackpsiBaTh cMbICT — um3y4daembix — mousTui | https://resh.edu.ru/subject/less
(KOBaJIeHTHasi HEMOJISIpHAsl M MOJSApHAsi, WOHHAs, METaJUITMYecKas) (BBLACIATh WX XapaKTepHble NpH- 3HaKW) © | 0n/6479/
MexaHu3Mbl  00pa30BaHWSl  KOBAJICHTHOM  XHUMHYECKOW  CBA3M NPUMCHSATh O3TH TOHATHS T1pH onwmcanuu | https://resh.edu.ru/subject/less

(oOMeHHBIII ¥ JOHOpPHO-aKUeNnTopHBIH)  Bomoponmnas — cBs3b
BanentHocTts DnekTpooTpunarenbHocTs CTeneHb okucieHust VoHsI:
KAaTHOHBI ¥ aHHOHBI

BemectBa MosleKymIpHOTO M HEMOJEKYJSIPHOTO CTPOEHUS 3aKoH
MOCTOSTHCTBA COCTaBa BEIIECTBA THIBI KPHUCTANINIECKUX PEMIETOK H
CBOICTBA BEIIECTB

[TosiTne o paucnepcHBIX cucteMax VICTHHHBIE M KOJUIOWIHBIE
pacTBopsl MaccoBast 10JIsl BEILIECTBA B paCTBOPE

Krnaccudukanuss HeopraHuueckux coeguHeHnd HomeHkriarypa
HEOpraHMYeCKUX BellecTB I'eHeTuyeckas CBA3b HEOPTaHWYECKUX
BEIIECTB, IPUHAISKAIINX K PA3IHIHBIM KJIaccaM

COCTaBa U CTPOCHHUS BEIICCTB, I OOBSICHCHUS
OTACIBHBIX (aKTOB

U SIBIICHUN

Ompenenatp  BHABI  XHUMHYECKOW  CBS3HU
(KOBaJICHTHOM, HOHHOM, METaIHIECKOM,
BOJOPOJHOH) B COCNMHEHUAX;  THII
KPUCTAINIMYECKON  PElETKH  KOHKPETHOIO
BEIIECTBa

Onpenensirb BaJICHTHOCTh u CTENeHb
OKHCJICHUA XUMHUYCCKUX JJICMEHTOB B

COEIMHEHHSAX PA3IIHIHOTO COCTaBa
IIpoBOANTE BBIYHUCICHHUS C HCIOIH30BAHUEM
MOHATHS ~ «MaccoBas JOJIsS BelIlecTBa B
pacTBope»

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



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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HWuanBuayaibHble NPOEKTHI
XuMus BOKpYT Hac.

CamocrosTebHas padoTa 4
CocTaBUTh Ta0IuIy «Knaccupukanus HEOPTraHWYECKUX
COCTMHEHUIY.

Tema 6.3.
XuMuuecKkue
peakumuu

JIngHOCTHBIE Pe3yJIbTATBI: COOJIIONICHHS TPaBMWII O€30MacHOro oOpameHus ¢ BenleCTBaMH B
OBITY, TIOBCEAHEBHOI JKU3HM M B TPYIOBOH MAEATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY HHIWBUAYalbHOM TpaeKTOpUH 0Opa3oBaHus, Oyayiiell mpodeccHu W pearn3anud
COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C y4Y€TOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K
XHMMUHU, UHTEPECOB M MOTpeOHOCTEN 00IiecTBa;

IHosnaBaTesibHbIe YY /i CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, A€AYKTHBHBIE, IO
QHAJIOTHH), BBIIBIITH 3aKOHOMEPHOCTM M TIPOTHBOPEUMS B PACCMAaTPHUBAEMBIX SIBICHHSX,
(hopMyIHpOBaTh BHIBOJBI M 3aKIFOYEHUS; NMPUMEHATh B IpoIlecce MO3HAHHS HCIIONIb3yeMBbIe B
XMMHH CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, IIPeoOpa3oBbIBATH MOAECIBHbBIC NPEICTaBICHUS —
XUMHYECKUH 3HaK (CHMBOJI) 3JIEeMEHTa, XUMHUUecKasi (GopMyJa, ypaBHEHHE XMMUUECKOH peaKIin
IOpU PEIICHUH Y4eOHBIX IO3HABATENbHBIX M IPAaKTUYECKHX 3a/1ad, NPHMEHSATh Ha3BaHHBIC
MOZENbHBIEC MPEACTABICHUS IJISI BBIIBICHHS XapaKTEPHBIX IPH3HAKOB H3YYaeMBIX BEIECTB U
XUMHUECKUX pEeaKIuii;

KommynukatuBuble YY/[: BeicTynmaTh C MNOpe3eHTalMed pe3ynbTaTOB IO3HABAaTEIbHOU
JIeATEIbHOCTH, IMOJyYEHHBIX CaMOCTOSITEIIbHO WJIM COBMECTHO CO CBEpPCTHUKAaMH IIpU
BBIITOJTHEHHH XHMHMYECKOTI'O SKCIEPUMEHTAa, MPAKTUYECKOH paboThI IO HCCIEHOBAHUIO
CBOWCTB M3y4aeMBbIX BELIECTB, peau3alui y4eOHOro MpoekTa U (pOpMyITHpPOBATh BEIBOJIEI
0 pe3ysbTaTaM IpPOBEASHHBIX HCCIEAOBAHUM IyTEM CcOIJIacOBaHMS IIO3ULMM B Xone
00CyX/IeHUsI 1 0OOMEHa MHEHUSIMU

PeryasituBuble YYJI: OCyIIECTBISATH CAMOKOHTPOJIb CBOEH NESITEIBHOCTH Ha OCHOBE
caMOaHaJIN3a M CaMOOIEHKH

Copnep:xanue y4ed0HOro MaTepuaia 7 https://resh.edu.ru/subject/l
1. Xumudeckasi peaKkumsi. 3 OOBSICHATH 3aBHCUMOCTD ckopocTH | €sson/4938/

Kiaccudukannss XHUMHUYECKHX PEaKIHii B HEOPraHHYECKOW | XUMHYECKOW  peakuWd OT  Pa3IMYHBIX

OpraHUYEeCKON XUMHUHU 3aKOH COXPAaHEHHsI MacChl BEILECTB; 3aKOH ¢dakTopos

COXpPaHEHUs U MPEBPAICHHSI YHEPTHH [TPH XUMHYSCKUX PEAKIHMSIX OrnpenensTh xapaktep CMEIICeHUS

CKopocTh peakuum, eé 3aBUCUMOCTB 0T Pa3JIMYHbIX (PAKTOPOB
OOpatumble peaknun XHUMHUYecKoe paBHOBecne DakTopsl,
BIIMSIIOIIAE HA COCTOSIHME XMMHUUYecKoro paBHoBecus [Ipuamun Jle
Ilatense

OnekTponutuueckas — gucconuanus ~ CuiabHble U ciabbie
snekTpoiauTbl Cpena BOJHBIX pPAcTBOPOB BEIIECTB: KHCIHas,
HelTpanbpHas, menouHas [lonsarue o BogoponHom nokasarene (pH)
pactBopa. Peakuuu moHHOro ob6meHa ['Maposin3 OpraHMYECKHUX H
HEOPraHWYIECKUX BEIIECTB.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE peakuumn ITousatne 006

XAMHYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT
BHEImIHET0  BozaeidcTBus  (mpuHOun Jle
larense)

CoCTaBIATh YpaBHEHUS PeaKIUil pa3IMIHBIX
THUIIOB, IIOJIHBIC H COKpaLLléHHble HOHHBIC
YpaBHCHUA peaKum‘/'I, y4yuThiBas yCJIOBUA,
IIPU KOTOPBIX OTHU PEAKLMHU UAYT 10 KOHIIA
ITonTBepxaars CyIIECTBOBaHUE
TeHEeTH4YEeCKOH CBSI3U MEXITy
HEOPraHWYECKUMH BEIIECTBAaMHU C ITOMOIIBIO

SIIEKTPOJN3E pacIUIaBOB H  pacTBOpoB coieil. [IpumMeHeHue YpaBHEHUH COOTBETCTBYIOIINX XUMHUYCCKHX
AJIEKTPOIN3A. peakuuit
JleMoHCcTpanuu IIpoBoauTh, HAOIIOMATH W ONKCHIBATH



https://resh.edu.ru/subject/lesson/4938/
https://resh.edu.ru/subject/lesson/4938/
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MOJETM  KPHUCTAJUIMYECKUX PEMETOK; pa3JIoKEHHE IepoKcHaa
BOJIOPOJIa B MPUCYTCTBUM KaTaIu3aTopa
IIpakTHYeCKHe 3aHSITUSI 2

IIpaktnueckass pabora 6. BriusHume pa3nmuuHBIX (akTOpoB Ha
CKOPOCTb XHMMUYECKOM peakinuu. BeruucieHus: pacdeTsl C
HUCIIOJIBb30BAHUEM IOHATUS «MaccoBas JOJsI PacTBOPEHHOIO
BEIIECTBaY»; PAcUETHI 10 YPABHEHUSIM XUMUYCCKUX PEaKIHii, B TOM
YHCIIe TEPMOXHUMUUYECKHE PacUEThI

JlaGopaTopHble 3aHSTHS 2

JlabopaTtopnas pabota 1. [IpoBenenue peaknuii HOHHOIO OOMEHa;
ompeleiIeHUEe  Cpeabl  pacTBOPOB  BEIIECTB C  ITOMOUIBIO
YHHUBEPCAJIBLHOTO HHANKATOpa

XUMHYECKUH SKCIICPUMEHT: mo
OMNPEIEICHUIO Cpelibl BOIHBIX PAacTBOPOB
BEILIECTB, BBIABICHUIO YCIOBHI MPOTEKAHUS
peakuuii HOHHOrO OOMEHa, H3yYEeHUIO
BJIMSIHUSL Pa3JIUYHBIX (PAKTOPOB Ha CKOPOCTH
peaknuwmii Ciie0BaTh MpaBUiiaM ITOJIb30BAHUS
XAMHUYECKOH TMOCYnoil U J1abopaTOpHBIM
000pyIOBaHUEM

[IpeAcTaBisiTh  PE3yJbTAThl XUMHUYECKOTO
9KCIIEpUMEHTa B (OopMe 3aluCH ypaBHECHHUM
COOTBETCTBYIOIIIMX  pEakuuii W  JeNarh
BBIBOJIBI HA X OCHOBE

IIpoBOIMTE BBIYUCIICHHS] IO YpaBHEHHUSM
XUMHYECKUX  peakiuid, B TOM 4YHUCIE
TEPMOXUMHYECKHE PACUETHI

Pasznen 7. Heopranuveckass Xummusi 3

Tema 7.1.
HemeTa/ibl

JIM4HOCTHBIE Pe3yJbTaTbl: CIIOCOOHOCTH MOHUMATh W IIPUHUMATh MOTHBBI, HAMEPEHUS,
JIOTUKY W apryMEHTHI APYTHUX NPHU aHAJIN3€ Pa3IMYHBIX BHAOB yUeOHOH NEATENbHOCTH;
LICHHOCTHOTO OTHOIICHHSA K HMCTOPHYECKOMY M HAayYHOMY HACIEIHIO OTE€UYEeCTBEHHOM
XMMUH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE M MOCTYNKU CBOMX TOBapHILEH ¢ MO3ULIUN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHME IOCIEACTBUI 3TUX IOCTYIKOB; IOHUMAaHUs
cnenu(UKN XUMHUH Kak HayKH, OCO3HaHWs e€ poin B (OPMHUPOBAHHH PAIMOHAIBHOTO
HAyYHOT'O MBIIUICHNUS, CO3JaHIH LEIOCTHOTO MPEICTaBIeHUS 00 OKpYKaloUleM MHpe Kak
0 €IUMHCTBE IPUPOJBI U YeJIOBEKAa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuU
Mpo0JIeM COXpaHEHHS MPUPOTHOTO PAaBHOBECHS

Ilo3naBaTenbublie Y'Y /I: ucnonb3oBaTh NpU OCBOEHUH 3HAHUN MPUEMBI JJOTMUECKOTO MBIIIICHUS
BBIICIATh XapaKTepPHbIE NMPH3HAKHM MOHSATHH M YCTAaHABIMBATH MX B3aUMOCBSI3b, HCIIOIB30BATHh
COOTBETCTBYIOIIME TOHATUS I OOBSCHEHMS OTIACNBbHBIX (DAKTOB W SBIEHHMIl; BHIOMPATH
OCHOBAHUSI M KPUTEPHH JUIs KIACCH(HKAIMU BEIIECTB U XUMHUYECKUX PEaKIHMil; yCTaHABINBATh
MPUYUHHO-CIIEICTBEHHbIE CBA3U MEX]y U3y4aeMbIMH SBICHUSIMU;

KommynukatuBuble YY)/ 3amaBath BONPOCH MO CYIIECTBY OOCY»XIaeMOW TEMbI B XOJE
Iuanora W/WIM JWCKYCCHM, BBICKa3bIBAaTh HICH, (GOPMYIHPOBATH CBOM MPEIUIOKECHUS
OTHOCHTEIHHO BBIITOJIHEHUS IPEATOKCHHOHN 3a1a9n

PeryasituBuble YY]Jl  caMOCTOSITEIBHO  IUIAHUPOBAaTh U OCYIIECTBISATH  CBOIO
MO3HABATEIbHYIO NESITEIBHOCTD, ONpeesis e€ Ieln U 3aJadi, KOHTPOJINPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpEATaraeMblii aJTOPUTM ACHCTBUH IPH BEBIIOITHEHUU
y4eOHBIX M HCCIICJOBATENbCKUX 3ajad, BhIOMpaTh Haubosiee A(PQGEeKTUBHBIH CcHoOcoO HuX
peICHusA C yqéTOM IMOJIYYCHUS HOBBIX 3HAHUH O BCHICCTBAX M XUMHYCCKUX PECAKIUAX,

Copeprxanne yue0HOr0 npeamera 3

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

1 Hemeranner [lonoxxenue HemeramnoB B Ilepumoanueckoit cucreme 1
xuMHdecKux 3neMmenToB J| VI MenneneeBa u 0COOCHHOCTH CTPOCHHS
atToMoB Du3myeckne CBOHCTBA HEMETANIOB AJUIOTPOIUS He-
MeTauioB (Ha mpuUMepe KHUCIopona, cepbl, (ochopa m yriepona)
XHMMHYECKHE CBOHCTBA BAXKHEHIIINX HE- METAUIOB (TaJIOT€HOB, CEpHl,

PackpbiBaTh CMBICI  HM3y4aeMbIX MOHSATUH
(BBIOENATE WX XapaKTepHBIE MpPHU3HAKH) U
INPUMEHATh O3TH IHOHATHS IpU OINUCAHUHU
COCTaBa U CTPOCHHS BEUIECTB, JUISI OOBSICHEHUS
OT/JIeNbHBIX (DAKTOB M SIBJICHUM

esson/5939/
https://resh.edu.ru/subject/I
esson/5913/
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aszoTa, gocdopa, yriepoaa U KPeMHHUsI) U UX COCAMHEHUI (OKCHIOB,
KHCIOPOJCOAEpKAIUX  KUCIHOT, BOJAOPOAHBIX  COEIMHEHUIN).
IIpumeHeHne BaKHEMIINX HEMETAJUIOB M X COCIMHEHUHN

HpaKaneCRne 3aHATHUSA

IIpaktuueckoe 3ausitue 7. PemieHue sKCrepUMEHTAIBHBIX 3aaad IO
Teme «HemeTamisl»; pacd€Tsl Macchl BEIIECTBA WINM 00bEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O00BEMY OITHOTO W3
YYacTBYIOIIMX B pEaKIHH BeEIIeCcTB; pacuérbl Macchl (00béMa,
KOJIMYECTBa BEIECTBA) MPOAYKTOB PEAKIUH, €CIH OJHO M3 BEIIECTB
“MeeT MpUMeCH

OOBsicHATh  oOmMe  3aKOHOMEPHOCTH B
HW3MEHEHHUH CBOICTB HEMETAIIOB

U HUX COEIMHEHUH C Y4YETOM CTPOEHHUS HX
aToMOB M mojoxeHus B Ilepuoauueckoit
cucTeMe XHMHUYecKux diaeMeHtoB J U
MenneneeBa

XapakTepu3oBarb (omnceIBaTh) obmiue
XMMUYECKHE  CBOICTBA  HEMETalIOB, HX
BOKHEHIIUX COCAMHECHHMM, IOATBEPXKAAs 3TO
OTIHCaHNe MpUMepamMu ypaBHEHUI
COOTBETCTBYIOIINX XHUMUYECKHUX peaKLuit
XapakTepnu3oBaTh BIMSHHE HEMETAJIOB U UX

COCIUHCHUN Ha JKHUBBIC OpTaHU3MBI;
OITUCBIBATH MMPUMCHCHUEC B Ppa3iInYHbIX
obmacTsax HpaKTI/I‘IeCKOf/’I JACATCIIBHOCTH
YCJIOBCKaA

PaCKpBIBaTI) CYIIHOCTH OKHUCJIUTCIBHO-

BOCCTAHOBHUTEIBHBIX pPEAKNUH IOCPEICTBOM
COCTaBJICHMS OHIIEKTPOHHOrO OamaHca 3THX
peaxumit

IIpoBoanTe  peakuuy,  MOATBEP)KIAIOIINE
XapaKTepHbIE CBOHCTBA HM3y4aeMbIX BEIECTB;
pacrmo3HaBaTh OINBITHEIM IyTEM  AHHOHHL,
MIPUCYTCTBYIOIINE B BOJHBIX PacTBOPax
Habmiogate ¥ OnMCHIBATH AEMOHCTPAIlMOHHBIS
OTIBITHI; IPOBOIUTH M ONHCHIBATh XMMHUYECKHUIT
9KCIIEpUMEHT (JTabopaTOpHBIE U MPAKTHIECKUE
paboTen)

IIpencraBnaTe  pe3ynbTaThl ~ XUMHYECKOTO
JKCIepUMeHTa B (opMe 3amucH ypaBHEHUI
COOTBETCTBYIOIINX PEAaKLUUH U JeNIaTh BHIBOIBI
Ha MX OCHOBE

CnenoBaTh MpaBUIIaM 10JIb30BaHUS
XAMUYECKOH ToCymoii uW  1abopaTopHBIM
o0opyIoBaHUEM

IMpoBoauTh BBIYMCIEHHMS IO YPaBHEHMSAM
XUMUYECKUX PeaKIui

CaMocCTOsTENbHO IJIaHUPOBATh U
OCYIIECTBIATH CBOIO MO3HABATENbHYIO
ACATCIBHOCTh, IPUHUMATh aKTUBHOC Yy4aCTHE
B IPYNIOBOH y4eOHOH AeATeIbHOCTH

HNHauBuayanbHBIE IPOEKTHI
M3ydeHne kadecTBa MUTHEBON BOJBI B HACCIIEHHOM ITyHKTE.
OxpaHa OKpyXaromeil cpeapl OT XUMHYECKOTO 3arps3HEHWs.
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Konnuecrsennsie OKpy>Karomeit
CpeIbl.

PactBopbl Bokpyr Hac. Tumsl pacTBOpoOB.

Bona xak peareHT u cpeia Ais XMMHUYECKOTo IpoIiecca.

YcrpaHeHHue )KeCTKOCTU BOJbI HA IIPOMBIIIITICHHBIX IPEAIPUATUAX.
HccnenoBanue MeTanios.

HccnenoBanue CBOMCTB MIETOKA.

XapaKTePUCTUKH  3arpsi3HEHUs

Tema 7.2. Merajuibl

JIMdHOCTHBIE pe3yJbTaThl: CIIOCOOHOCTH NOHMMAaTh W MPHUHHMAaTh MOTHBEHI,
HaMEpeHUs, JIOTHKY M apryMeHThl APYTHUX IpH aHaIN3€ pPa3INYHBIX BUJIOB
yueOHOIl eATeNbHOCTH; LIEHHOCTHOIO OTHOIIEHHS K HCTOPUYECKOMY U
HAay4yHOMY HacCJIEAUI0 OTE€UYECTBEHHOH XHUMMH; TOTOBHOCTH OILEHHBAaThb CBOE
MOBEJIEHUE U MOCTYNKH CBOMX TOBApUINEH C MO3UIMHA HPAaBCTBEHHBIX U NPaBOBBIX
HOPM M OCO3HAHME IOCIEACTBUH 3THX IOCTYNKOB; IOHUMAaHHS CHCIU(PHUKH XUMHH
KaKk HayKH, Oco3HaHHs e€ poau B (OPMHPOBAHHH PALMOHAILHOIO HAyYHOTO
MBIIIJICHUS, CO3AaHUH LEIIOCTHOTO IPEJCTABICHUs 00 OKpY’KAarolleM MHpe Kak O
€UHCTBE MpPUPOJBl U YEIOBEKa, B IIO3HAHUU IPHUPOAHBIX 3aKOHOMEPHOCTEH U
peIIeHuN MpoOIeM COXPaHEHUs IPUPOIHOTO PAaBHOBECHS

Ilo3naBaTtesabnble YY/I: HCNONB30BaTh NPU OCBOEHUHM 3HAHUM NPUEMBI JIOTUYECKOIO
MBIIUICHUS! — BBIACNATH XapaKTE€PHbIC MPU3HAKA IOHATHH M YCTAaHABIMBATh HX
B3aHMOCBSI3b, HCIIOIB30BATh COOTBETCTBYIOIIME MOHITHUS Ul OOBSCHEHHS OTAENBHBIX
(aKkToB M SBIICHWIA; BEIONPATh OCHOBAHUS M KPUTEPHHU JUIS KIACCU(PUKAIMU BEIIECTB U
XUMUYECKUX pEaklUil; ycTaHaBIUBATh IPUYUHHO-CIECICTBEHHBIC CBA3M  MEXIY
H3y4aeMbIMU SIBJICHUSAMU;

KommynukatnBuble YYJI 3amaBaTh BOIPOCH! 110 CYIIECTBY 00CYXIaeMOil TeMBI B
XOJle JAWanora W/WIW AWCKYCCHH, BBICKA3bIBaTh HJEH, (OPMYIHpPOBATh CBOU
MPEUIOKEHNSI OTHOCUTEIBHO BBHITTOIHEHUS MIPEUI0KECHHON 3a1adu

PeryasituBuble YVYJl caMOCTOSTENbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO
MO3HABATEIbHYIO JESITEIFHOCTD, OMpPEIelss e€ IelH U 3a1adH, KOHTPOINPOBATh U IO
Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh MpeaiaraeMblii aJrOPUTM JSHCTBUH INpHU
BBIMIOJIHEHNU y4eOHBIX M HCCIEJOBAaTeNbCKUX 3anad, BeIOMpaTh Hauboiee
3¢ dexkTuBHBIH cnoco0 HX penieHHs C yY4ETOM TOJY4YeHHs] HOBBIX 3HaHHH O
BELECTBAX M XMMHYECKUX peaKLUsx;

Copep:xanue y4edHOr0 nmpeaMera 4

Meramnsl  Ilonoxxenme wmeramnoB B Ilepuonnueckoit  cucreme 1
xumudeckux snemeHToB JI U MenneneeBa OcoOEHHOCTH CTPOCHUS
JJIEKTPOHHBIX 000J0ueKk aToMoB MetauioB OOmme duznueckue
cBoiicTBa MeTayioB CIUIaBbl METANIOB OJIEKTPOXMMHUYECKHH psif
HaNpsDKEHUH METauIoB

XHUMHYECKHE CBOMICTBAa BaXKHEMIIMX MeTa/UIOB (HAaTpui, Kaiui,
KallbIU{, MarHWid, ATFOMUHUH, IHHK, XpOM, JX€JIe30, MeIb) H HUX
COETMHEHUI

O6mue crnocoOsl mosydeHus: MeTtauioB Mertamryprust Kopposus
MeTa/u1oB. CIIOCcOOBI 3aUTH OT KOPpo3uHd. [IpuMeHeHne MeTanioB B
OBITY U TEXHHKE

PackpeiBaTh CMBICH M3y4aeMbIX TMOHSITHH
(BBIZENATh WX XapaKTepHbIE TPU3HAKH) U
OPUMEHITh O3TH TMOHATUA NpPHU ONHCAHUU
COCTaBa U CTPOCHHMS BELIECTB, JUIsl 00bICHEHHUS
OTIENBHBIX (AKTOB U SBICHUMA

OOBIACHATH ob1ue 3aKOHOMEPHOCTH B
HW3MEHEHHUH CBOHCTB 3JIEMEHTOB — METAJUIOB U
HX COSAMHEHUH C yIETOM CTPOCHHS HX aTOMOB
n monoxeHuss B Ilepumogmdeckoil cucreme
xuMmmnueckux siueMenToB J[ I Menaeneesa
XapakTepu3oBaTh (onuchHIBaTh) obuue

https://resh.edu.ru/subject/I
esson/3479/
https://resh.edu.ru/subject/l
esson/5814/
https://resh.edu.ru/subject/l
esson/3534/
https://resh.edu.ru/subject/I
esson/3493/
https://resh.edu.ru/subject/I
esson/4961/
https://resh.edu.ru/subject/l
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JdemoHcTpauuu

00pasnpl HEMETANIJIOB; B3aUMOJCHCTBHE MEAHM C a30THOH KHUCIOTOU
pa3nMYHON KOHLIEHTPALNHU; KOJIIEKIHs «MeTaslbl U CIIaBbD»

IIpakTHYeCKHe 3aHSITUSI 1
IIpaktuueckoe 3aHsaTue §. PemeHue skcnepUMEHTaNbHBIX 3a4ad IO

TemMe «Mertamne»y. Beramcnenws:  pacu€rel  maccsl  (00BEMa,
KOJIMYECTBA BEIIEeCTBA) MPOIYKTA PEakIUH, €CIM OJHO W3 BEIIECTB

JJaHO B BHJE pacTBopa C OINpEeNeNEéHHOW MaccoBOM  JoJiei
pacTBOPEHHOIO BELIECTBA

JlaGopaTopHbie padoThl 2

JlaGopatopHast pabora 2. KadecTBeHHbIE peakiMM Ha aHHOHBI H
KaTHOH aMMOHUS;, B3aUMOJIEWCTBUE THUJPOKCHIIA QIIOMHHUS C
pacTBOpaMH KUCJIOT U IIeJNoYel; KaYeCTBEHHbIE PEaKI[MU Ha KaTHUOHBI
METaJlJIOB

XUMUYECKHE CBOIiCTBa METaJIJIOB, uX
BaXHEHIIUX COEAUHEHUM, IMOATBEpP)KIas 3TO
OIMMCaHHUE puMepamMu ypaBHEHUH
COOTBETCTBYIOIIMX  XHMHUYECKHX  PpEaKIIHii;
NpUMEHEHUE METAaJI0B B Ppa3IU4HBIX
001acTSX, a TaKXe HCIOJL30BaHUE WX I

CO3/1aHUsl  COBPEMEHHBIX  MaTepuajoB U
TEXHOJIOTUH
PackpsiBaTh CYIIHOCTh OKHUCJIUTEIBHO-

BOCCTAHOBHUTEIBHBIX pEAKUUN IOCPEICTBOM
COCTaBJICHMS DIIEKTPOHHOrO OamaHca 3THX
peaxumit

IIpoBoanTe  peakuuy,  MOATBEP)KIAIOIINE
XapaKTepHbIE CBOHCTBA HM3y4YaeMbIX BEIIECTB;
pacmo3HaBaTh  ONBITHBIM  IIyTEM  HOHBI
METaJJIOB, IPUCYTCTBYIOLINE

B BOJIHBIX pacTBOpax

Habmiogate ¥ onuCHIBaTh AEMOHCTPAIOHHBIE
OTIBITHI; IPOBOJUTH M ONMHCHIBATh XUMHUYECKUIT
9KCIIEpUMEHT (J1TabopaTOpHBIE U MPAKTHIECKUE
paboTsl) IIpencraBmsars pe3yabTaThI
XUMHUYECKOT0 JKCIIEpUMEHTa B (opMe 3ammcu
YpPaBHEHUH COOTBETCTBYIOIIUX pEaKkIUid U
JIeNiaTh BBIBOJBI HA UX OCHOBE
CnenoBaTh npaBuiIam
XUMHYECKOW TOCylod U
o0opyIoBaHUEM

IIpoBoaANTE BBIYUCIEHUS TIO
XUMHYECKHX peaKkui
CaMOCTOSATEIBHO IUTAaHHPOBAaTh u
OCYIIECTBIIATh CBOIO MI03HABATEIbHYIO
JIeSITENIbHOCTD; NMPUHUMATh aKTHBHOE y4YacTHe
B IPYNIIOBOH y4eOHO e TeIbHOCTH

MOJIb30BaHMS
1a60paTOPHBIM

YpaBHEHUSIM

esson/3514/

Pasznen 8. Xumus u Ku3Hb 1

Tema 8.1 Xumusu
JKU3HDL

aKTUBHOTO HENPUATUSA JEUCTBUH, IPUHOCAIIUX Bpex
OKpy»Kalolleif  NPUPOAHOH  cpeme, yMEHHS  MPOTHO3MPOBAaTh  HEeOIArompusITHBIE
9KOJIOTHYECKHE TOCIEACTBUS MNpeANpUHHMAaeMbIX NEHCTBUH M IpenoTBpalaTh HX,
HQINYUSA PAa3BUTOTO SKOJOTHYECKOTO MBILUICHHUS,  3KOJOTHYECKOH KyJIbTYpBl, OIIBITa
JIeATEIbHOCTH OSKOJOTMYECKOH HampaBlIeHHOCTH, YMEHHUS pPYKOBOJCTBOBaThCA HMHU B
MO3HABATENbHON, KOMMYHHKATUBHOW W COLMANbHOW NpPaKTHKE, CIIOCOOHOCTH M YMEHHs
aKTUBHO IMPOTHUBOCTOSTH HAEOJIOTHH XeMO(oOHH;

IHosnaBaTenbHble YVYJI: Bnagers OCHOBAMH METOJOB HAy4YHOIO IIO3HAHMS BEILECTB U
XUMHYECKUX peaknuil; QopMynupoBaTh IeNM H 3aJadd HCCIEAOBAHHS, HCIIONB30BATh
TIOCTABJICHHBIE W CAMOCTOSITENILHO C(OPMYNMPOBAHHBIE BOMPOCH B KadeCTBE HMHCTPYMEHTA

JIMYHOCTHBIE pe3yJbTaThI:
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MO3HAHUSI U OCHOBBI A1 (POPMUPOBAHNUS THUIIOTE3BI IO MPOBEPKE NMPABMIBHOCTH BBICKA3bIBAEMbIX
CYXIEHHH; BIafeTh HaBBIKAMU CaMOCTOSTENBHOTO IUIAHUPOBAHUSI U MPOBEACHUS YUEHHUECKUX
SKCIIEpUMEHTOB, COBEPIIEHCTBOBATh yMEHHsI HAOMIOAATh 332 XOJOM IPOIecca, CaMOCTOSATEIBHO
HPOTHO3MPOBATh €ro pe3yibraT, (QOPMYIHpOBaTh OOOOLIEHUS W BBIBOABI OTHOCHTENIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEJOBAHMUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJICIaHHOM
paboTe; TpHOOpEeTaTh ONBIT YYCHHUECKOH MCCIICNOBATENbCKONH W IPOEKTHOH AesTENbHOCTH,
HPOSIBISATH  CIIOCOOHOCTH ¥ TOTOBHOCTH K CaMOCTOSITEIIFHOMY ITOMCKY METOJOB DPEIICHHUS
MPaKTUYECKUX 3a]iay, IPUMEHEHHUIO Pa3JIMUHbIX METOI0B IO3HAHMUS;

KommynukaTtuBuble YY/I 3amaBate BONPOCH IO CYIIECTBY OOCYXIAaeMOW TEMBI B XOJ€
JUajora W/WIN JHMCKYCCHH, BBICKa3blBaThb HJIEH, (OPMYJIHUPOBATH CBOM MPEIJIOKECHUSL
OTHOCHTEIBHHO BBIITOIHEHUS IPEATOXKEHHON 3a1aun

PeryasituBuble  YY]Jl  caMOCTOSTEIBHO  IUIAHUPOBAaTh U OCYIIECTBIATH  CBOIO
MO3HABATEIbHYIO NESITEIBHOCTH, ONpeaesasa e€ Ienn U 3aAa4dd, KOHTPOJINPOBATh U 10 Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATH IpeaiaracMblii aJTOPUTM ACHCTBUH IPH BBIIOJTHEHUU
y4eOHBIX M HCCIIEIOBATENbCKUX 3ajad, BHIOMpaTh Haubosiee H(PQPEeKTUBHBIH cHocod uX
pelieHust ¢ yuéToM MOITyUYeHUsI HOBBIX 3HAHUM O BEIeCTBaX M XMMHMUYECKHX PEeaKIusiX;

Conep:xxaHue y4e0HOIo nmpeaMera 1

Pomp xummm B oOecrmedeHHMH SKOJOTHYECKOH, JHEPreTHYecKOd U
MHUIIEeBON OE€30IaCHOCTH, PAa3BUTUH MEIWIMHBI [IOHATHE O HAyYHBIX
METOo/laX IO3HAHUS BELECTB U XUMUUECKUX peaKkIuit

IlpencraBnennst 00 00mMMX HAyYHBIX NPHHIMIAX HPOMBIIUICHHOTO
NOJIy4eHHs. BakHeWmMX BemecTB UYelnoBek B MHUpE BEUIECTB U
MaTepUalIoB: BaKHEHINe CTpOUTENbHbIE MaTepHalbl, KOHCTPYKIIMOHHBIE
MaTepuabl, Kpacku, CTEKJI0, KepaMHKa, MaTepuaibl A JICKTPOHUKH,
HaHOMAaTePHANbl, OPTaHMIECKHE 1 MUHEPATbHBIE yI00peHHs

XuMus ¥ 3I0pOBbE UEIOBEKa: IPABUJIA MCIIOIb30BAHUS JICKAPCTBEHHBIX
MperapaToB; MpaBriIa 0€30MaCHOTO NCTIOIb30BAHMS IIPENapaToB OBITOBOM
XHMMHH B OBCEIHEBHON JKU3HA

PackpeiBaTh  pomb  XUMHUH B pEIICHUH
SHEPreTHYECKUX, CHIPHEBBIX M 3IKOJOTHYECKUX
npoOJieM 4YeloBEYecTBA, ONUCHIBATH OCHOBHBIC
HAINpaBJICHUS] Pa3BUTUSL XUMHYECKOW HAayKH H
TEXHOJIOT MU

IMpumensaTs npaBuia 6e30IacHOTO OOpaIIeHHUs C
BEIIECTBAMH, HCIIOJIb3YEMBbIMH B IMOBCEIHEBHOW
JKM3HU, IPaBHIIA TIOBEICHUS B LIENSAX COSPEeKESHUS
3I0pOBbSl U OKpPY)KaIOLEH NpUPOJHON Cpenbl;
MOHUMATh Bpex (OMacHOCTh) BO3ACHCTBHSA Ha
JKUBBIE OpPTaHW3MBI OMNPENCNEHHBIX BEIECTB,
cmblc nokazarens [T/IK, mosicHATs Ha mpuMepax
CrocoOBl YMEHBUICHHS M TNPEIOTBPAIICHHS HX
BPEIHOTO BO3/ICHCTBUS

AHanm3upoBaTh U KPUTHYECKH  OIICHHBATh
nHOpMaIMIO, CBA3aHHYI0 C XHUMHYECKHMH
mporeccaMd W WX — BIMSHHEM Ha COCTOSIHHE
OKpYKaloIel cpeibl

Hcnonp30BaTh NOTyIeHHBIE 3HAHHS

M TpeACTaBIeHHs O cdepax IesaTebHOCTH,
CBs3aHHBIX C HayKOP’I u COBPEMEHHBIMH
TEXHOJIOTHMSIMH, KaK OCHOBY UIs1 OPHUCHTALlMU B
BeIOOpEe cBoell Oyaymiel mpodeccnoHaIbHOM
JIeATebHOCTH

[MpuanMaTe yyactHe B OOCYXKICHHH HpoOIeM
XUMHYECKOH M 3KOJIOTHYECKOIl HallpaBJICHHOCTH,
BBICKa3bIBaTh  COOCTBEHHYIO  TIO3HIHUIO IO

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



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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npobiieMe W TpejularaTb BO3MOXKHbBIE IyTH €€
pelIeHus

HWuanBuayaabHble NPOEKTHI
Hccnenoanne nekapcTBEHHBIX MPENApaToB 10 XUMUIECKOMY
COCTaBy

CamocrosTeabHas paboTa
TIpencrasnenue 3akoHa okraB B xumun [x. A.P. Heronennca. 1865
ron. OGbsiICHEHHE TIEPUOTUIHOCTH B MY3bIKE U XUMHUH.

JAuddepenunpoBaHHblii 3a4eT
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3. YCJIOBUS PEAJIM3AILINU PABOYEN ITPOT PAMMBI
YYEBHOTI'O IIPEJIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn o
Peanu3anusi mporpamMmbl JUCHUIUTHHBI TPeOyeT Hanwuus y4eOHOTo KaOWHETa XHMHH.
[Tomemenue kabuHeTa AOHKHO YIOBJIETBOPATH TpeOoBaHUSAM CaHUTAPHO-3MUAECMHOIOTHYECKUX
npasui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02 C usmeHeHUsIMU U TONIOTHEHUSIMU OT: 23 nro,
26 nexabps 2008 r., 29 nexabps 2010 r.)
Peanm3arus mporpaMMbl JUCIIUIUIMHBI TPEOyeT HAMHUUs y4eOHOTO KaOuHeTa « Xumuuy.
1. O6opynoBanue yueOHOro KabuHeTa:
Jlocka knmaccHasi, mejoBas-1
Cromsl 1151 yyanmuxcs — 15
Cron ans yuurens — 1
Crynps — 31
Okpan -1
2.HarypajbHble 00pa3ubl
Komnnekuus 06pa3ioB: yrieBog0poIHOE ChIPhE, TOp(, MIIacTMACCHI, BOJIOKHA.
PeakTuBbI XUMHUYECKHUE IO pa3jiejaM: OpraHUYEeCKasi XUMHUsI, HEOPraHUYeCKask XUMUs
3. O0beMHBIE CpeacTBa
Monens anma3za, 000py10BaHHE XUMUYECKOE
A NHCTPYKTHBHO-TEXHUYECKAS IOKYMEHTANS
Kommekr auaaktuueckux kaprtouek mno temam: «OBPy», «'uaponusy, «PUO», «YriaeBoaopoasl
MpeIeIIbHBIC)
KoMIuIeKkTsl TECTOBBIX 3a/1aHUi, B T.4. ¢ noMoibio [1K
KomruiekTsl 3a1anuii 1711 KOHTPOJIBHBIX padoT
KomrmuiekTsl 3aanuil — MHCTPYKIUH 17151 TPOBEACHUSI Ta00PATOPHO-TIPAKTUYECKUX PaboT.
5. TexHuveckue cpeacTBa 00yu4eHU:
MYJIbTUMEANAPOEKTOP, KOMIIBIOTED

3.2. UudopmanuonHoe odecriedeHne 00yueHust

OcHOBHBIC HCTOYHHKH:
1. T'abpuensu O.C., OctpoymoB WN.I". Xumus: yueonuxk mist 10-11 xmacca. — M., 2020.
2. T'abpuensa O.C., Octpoymos W.I'. Xumus ms npodeccuil U crnennanbHOCTEH €CTECTBEHHO-
HAay4yHOTo mpoduiss: Y4YeOHHK [UIi CTYJIEHTOB MPO(deCcCHOHATBHBIX  00pa30BaTEIBHBIX
opranu3zanuii, oceanBaronmx npodeccuu u cnennansuoctu CI10. — M., 2017
3. l'abpuensta - O.C. u  np. Xwummsa. [lpaktukym: y4e6. mocoOue UIsi  CTYISHTOB
npodecCHOHATIBHBIX ~ O0pa3oBaTelIbHBIX  OpraHu3alMid, OocBaMBalOUMX  npodeccun U
cnenuanpHocTu CIIO. —M., 2017

I_[OHOJIHI/ITEJII)HLIC HCTOYHUKMH:

1. Ta6bpuensa O.C.u ap. Xumus: mocobue 1yist moaAroToBku kK EI'D: yued. mocobue /ist CTyJIeHTOB
npoecCHOHATBHBIX ~ 00pa3oBaTelIbHBIX  OpraHu3alMid, OCBaMBaOIMX  mpodeccuu U
cunennaiabHocta CITO. — M., 2017

2. T'abpuensa O.C., JIpicoBa I'.I'. Xumus. TecTbl, 3a1auu U ympakHeHHs: yued. mocobue s
CTYJIEHTOB MpOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpraHU3allii, OCBAWBAIOIIMUX MHPOGEeccCHuu U
cnenuansHocta CI1O. — M., 2017

3. Epoxun I0.M., KoBanesa U.b. Xumus mis npodeccuii U CHENUATLHOCTEH TEXHUYECKOTO H
€CTeCTBEHHO-Hay4yHOro  mnpoduiei:  yueOHMK  JUIsI  CTYJIEHTOB  HPO(eCCHOHAIBHBIX
00pa3oBaTeNbHBIX OpraHU3alliid, OCBauBarOIIMX rpodeccuu u cneruaibHoctn CI10.— M., 2017
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4. Cnanxos C. A., Octpoymos WU.I"., Ta6puensn O.C., Jlykpsanosa H.H. Xumus st npodeccuii u
CIIEIUATIbHOCTEH TEXHUYECKOro Mpoduis. DIEKTPOHHOE NPHIIOKEHHE (AIIEKTPOHHOE ydeOHOe
U3JIaHUE) JUIS CTYI. YUpeKIACHHM cpel. mpod. oopasoBanus. — M., 2017.

NuTepHeT-pecypcenl:

. www. pvg. mk. ru (omumnuana «I[lokopu BopoObeBbI TOPBI»).

. www. hemi. wallst. ru (OGpa3oBaTenbHBIi CAUT AJIS1 IKOJLHUKOB «XUMUS).
. www.alhimikov.net (O6pa3oBaTeNbHBIN CAUT JUIS IIKOJIBHUKOB).

. www. chem. msu. su (3nekrpoHHasi OMOIUOTEKA 10 XUMUH).

. www.enauki.ru (HHTepHeT-U31aHue s yuuTesei «EcTecTBeHHbIC HAYKHY).
. www. lseptember. ru (Mmeroauueckas razera «llepBoe ceHTAOP).

. www. hvsh. ru (kypHa «XuMHUS B IIKOJIE»).

. Www.hij.ru (xypHaI « XuMUS ¥ )KU3HBY).

. Www.chemistry-chemists.com (3JI€KTpOHHBIHN KypHAT «XUMHKH U XUMHUS)

OO0 1NN WK —
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4. KOHTPOJIb 1 OLHEHKA IINIAHUPYEMBIX PE3YJIbTATOB OCBOEHUA

YYEBHOI'O IIPEIMETA

KoHTposib M oOLEHKA IUIaHUPYEMBIX pE3yJbTaTOB OCBOEHHUS Y4eOHOro mpeaMera
OCYILIECTBIISIETCSl IIpernojaBaTesieM B IIPOLIECCE IPOBEIEHUS IPAKTUYECKUX
71abopaTopHbIX pabOT, TECTUPOBAHUS, a TaKXKe BBIOJHEHUS OOY4YaIOUMMUCS WHIUBUIYaTbHBIX

3aJIaHuil, IPOCKTOB, UCCIICAOBAHUH.

3aHATUU WU

IIpenmeTHbIe pe3yJbTAThI 00yUeHUS
(ocBOEHHBbIE YMEHUSI, yCBOCHHbIE 3HAHMS)

®opMbI 1 METOAbI KOHTPOJISI U
OlleHKH NpeAMeTHBIX pe3yJibTaTOB

o0yueHust

Ocesoennble YMeHUs.:

8blA6/15iMb  XAPAKTEPHbIE  NPU3HAKU NOHSATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b,

UCNOIL306aMb COOTBETCTBYIOIIUE IIOHATUSA IIPHU
ONHMCAaHUU COCTaBa, CTPOCHUSA U IPEBpALICHUUN
OpraHMYEeCKMX U HEOPraHWYECKHUX COEIUHEHUM;
XUMHYECKYI0  CHUMBOJIMKY  JUISI  COCTaBJICHUS
MOJICKYJISIDHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM,
COKpamEéHHoi) GopMya OPraHUYECKHUX BEIICCTBH
YPaBHEHUU XUMUUYECKUX PEAKLIUM;

uzeomaenueams MOJEIN MOJIEKYJ OPraHUYECKHUX
BEUIECTB ISl WJUIIOCTpPALIMM HMX XHUMHUYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHUS;

ycmanasiueams — NPUHAIIEKHOCTh W3YUYEHHBIX
OpPraHMYEeCKUX BEIIECTB IO HUX COCTaBy WU
CTPOEHHMIO K OMNpeAedaEHHOMY KJaccy/Tpyrime
coenuHEeHU  (YrJIeBOAOPOAbI, KHUCJIOPOJI- U
a30TcoJeprKalue COEUHEHUS,
BBICOKOMOJIEKYJISIPHBIE COSTUHECHHUSA);

daséams WM Ha3BaHUs MO CHCTEMaTHYECKOU
nomeHkinarype (IUPAC), a Ttakke NPUBOIUTH
TPUBHUAJILHBIE Ha3BaHUs OTAEIBbHBIX
OpraHMYeCcKUX BellecTB (PTUJIEH, TPOIHIICH,
arneTUIeH, STUJICHTJIMKOJb, TJIUIEPUH, (EHOI,
dbopmanpaerua, — anetadbAeTHA, MypaBbHHas
KHUCJIOTa, YKCyYCHasi  KHCJIOTa,  OJIEMHOBas
KHUCJIOTa, CTEAapUHOBAas  KHUCJIOTA, TIJIFOKO3a,
dpykTo3a, Kpaxmanu, IeJII0JI03a, TJIHIUH) U
TPUBUAIbHbBIE Ha3BaHUSI OTAEIBbHBIX
HEOpTaHWYECKUX  BeIIecTB  (yrapHelii  Tas,
YIJIIEKUCHBIM ra3, aMMuak, TraméHas W3BECTb,
HerameéHasi W3BEeCTh, NMUThEBasi COoAa, MUPUT U
Ap;

YCMaHasIueams OPUHAAJIEKHOCTD
HEOPraHMYEeCKHUX BELIECTB [0 HX COCTaBy K
OTnpene€HHOMY  KJIAacCy/TpymIie  COSCTUHCHHU
(mpocThie BellecTBa — METAJUIbl U HEMETAJUIbI,
OKCHJIbl, OCHOBaHUs, KHUCJIOTHI, aMdOoTepHbIE
TUJIPOKCHUJIBI, COJIN);

Texkymmii KOHTPOJIb:

OueHka Mnpu peIICHUH
KeicoB
OueHka mnpu pelICHUH
3a1a4

Onenka npu

MPaKTUYeCKOH paboThI 1

Onenka mnpu pelICHUU

3aga4

Onenka npu
NPaKTUYECKOH paboTHI 2

XUMHNYCCKHUX

XUMHNYCCKHUX

BBIIIOJIHCHHUHA

XHUMHUYCCKUX

BBITTIOJTHCHHUHA

OHCHKa npu pemCHNN XHUMHYCCKUX

3aga4
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onpedensimv  BUIBl XMMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCOUHCHUSX (OJAWHApPHBIC H
KpaTHBbIC);

npumeHsms  IOJIOKEHUSI TEOpUU  CTPOECHUS
opranvydeckux BemecTtB A. M. byrtnepoBa ajs
OOBSICHCHHSI 3aBUCUMOCTH CBOWCTB BEIIIECTB OT
UX COCTaBa U CTPOEHHS; 3aKOH COXpaHEHUS
MacChl BEIIECTB;

PAcKpbléams CMbICI IEPUOINYECKOro 3aKkoHa /J{.
H. MenaeneeBa 1 1€MOHCTPUPOBATH €TI0
CUCTEMATU3UPYIOILYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PyHKIINY;
xXapakxmepuzoeamas 3JISKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKHUX DJIEMEHTOB 1—4 nepunoaoB
INepuonnyeckoii cucTeMbl XUMHUYECKUX
anieMeHToB /I. 1. MenneneeBa, uCronb3ys
ITOHSITHSL «S-, P-, d-3JIEKTPOHHBIC OPOUTATHY,
«IHEPreTUYCCKUEC YPOBHU;

00vsICHAMb 3AKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 2JIEMEHTOB U UX
COCIMHECHHUH IO TICPUOJaM U IPyIIIam
INepuonnyeckoi cucTeMbl XUMHUYECKUX
anemeHnToB /. 1. Menjerneena;
Xapaxmepuzo8ams COCTaB, CTpOCHHUE,
dbm3uYeckne 1 XMMHUYECKUE CBOMCTBA THITHIHBIX
npeJcTaBuTeNei pa3IUYHBIX KJIaCCOB
OpraHMYeCKUX BeMIecTB (MeTaH, dTaH, JTHJICH,
MPOIMUJIEH, aleTUJICH, Oyranuen-1,3,
MeTuiaoyTaauen-1,3, OeH30J, METaHOJ, JTaHOI,
ATUJICHTIIUKOJIb, TJIUIIEPUH, denomn,
arneTajdbplAeTHl, MypaBbUHAsT HW  yKCYCHas
KHCJIOTBI, TIIIOKO3a, Kpaxmal, LeJJIrJo3a,
aMHUHOYKCYCHasl KUCJIOTA);

ULIIOCMpUpo8ams TEHETHYECKYIO CBS3b MEXIY
HUMU YpaBHCHUSIMU COOTBETCTBYIOIIHX
XUMHYECKHUX  pEaKkluii ¢  HCIOJIb30BaHUEM
CTPYKTYPHBIX (OpMYIJI;

Kraccupuyuposams ~ XAMUYECKUE PEAKLHUU I10
pa3NUYHBIM NOpHU3HAKaM (YHUCITy H  COCTaBy
pearupyonmx BeMmIeCTB, TermIoBOMYy J(deKrTy
peaKkuu, W3MCHCHHUIO CTeNeHEeH OKWUCICHUS
DIIEMEHTOB, OOPATUMOCTU pEaKIUH, YYaCTHIO
KaTajn3aTopa);

xapaxkmepuzoseams (onucvléams) 00N
XHMHYECKUE CBOMCTBA HEOPTaHWICCKHUX BEIIESCTB
Pa3IMYHBIX KIJIACCOB;

noomeepicoams CyleCTBOBAHNE T€HETHISCKON
CBSI3M MEXK]ly HEOPTraHUYECKUMU BEIIECTBAMH C
ITOMOIIBIO0 YPAaBHEHUIH COOTBETCTBYIOIIHAX
XUMHYECKUX PEaKIIHii;

Xapaxmepuzo8ams UCTOYHUKHU YTIIEBOJOPOIHOTO
ChIpbsl (He(Th, NPUPOJIHBIN Ta3, YIoJib), CHOCOOBI

Ouenka npu
NPaKTUYECKOH paboTHI 3

Onenka npu peleHUun
3amaq

Onenka nOpu pemICHUH
3aj1a4

OneHka npu peleHuu
3amaq

VYerHbli onpoc

OneHka mnOpu peLUICHUH
3aj1a4

OueHka mnpu penieHun
ypaBHEHUU

OnenuBanue npu
MPaKTUYECKON paboTHI 6

OnenuBanue npu
MPaKTUYECKON paboTHI 6

OneHnBanue npu

PaKTUYECKOH paboTHI 6

OuenuBanue npu
PaKTUYEeCKON paboThl 4

BBITTIOJTHCHHUH

XUMHNYCCKUX

XHUMHUYCCKUX

XUMHNYCCKHUX

XUMHNYCCKHUX

XHUMHUYCCKUX

BBITTOJTHCHHUHA

BBITTOJTHCHHUHA

BBIIIOJTHEHUHN

BBITTIOJTHCHHUH
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WX TIepepabOTKH W MPaKTUYECKOE NPHUMCEHEHHE
MPOIYKTOB MEepepadbOTKH;

npo6oOUmMsb BEIYUCICHUS TI0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJTUYECTBA
HMCXOJHOTO BEIIECTBA WJIU MPOIAYKTA PEAKIIUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
W3 UCXOJHBIX BEIISCTB WJIN MPOJAYKTOB PEaKIIHH;
«MaccoBasi JOJIsI BEIIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIICHHUH Ira30B IIPU XUMHUYCCKUX
peaKIusIx, MacChl BelecTBa Wik 0o0bEéMa ra3oB 10
W3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce WIIH
00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKITUH
BEIIECTB, TEIUIOBOTO (P (deKTa peakiiuu Ha
OCHOBE 3aKOHOB COXPaHCHHUS MacChI BEIIECTB,
MIPEBPAICHUsS K COXPAHCHHUS DHEPTHUH);
onpeoeamsb BAJICHTHOCTb U CTETICHb OKHUCIICHUS
XUMHUYECKHX DJIEMEHTOB B COCIMHEHUSIX
pa3IUYHOrO COCTaBa; BUJ XUMHUYECCKOU CBSI3U
(koBaJIeHTHAs, HOHHASI, MeTaJITHIeCKasl,
BOJOPOHAS) B COSIMHCHUSX; THII
KPHUCTAJUTHYSCKON PEmETKH KOHKPETHOTO
BellleCcTBa (aTOMHAsI, MOJICKYJISIpHASI, HOHHAS,
MeTaTndecKas); XapaKTep Cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHUYECKHUX COCITMHCHUN;
npo8oOUms peaKkfu, NOATBEPIKIAIOIINE
KauyeCTBEHHBINA COCTaB Pa3JIMYHBIX
HEOPraHUYSCKUX BEIISCTB;

pacnosnaeams ONBITHBIM ITYTEM UOHBI,
MMPUCYTCTBYIOIIHE B BOJHBIX PAaCTBOpPax
HEOpPraHUYECKUX BEIIECTB;

61ademb CUCTEMOM 3HaHUM 00 OCHOBHBIX
METOJaX HAay4YHOTO IMO3HAHUS, WCIIOIB3yEeMbIX B
XUMHUH TP U3YYCHUH BEIIECCTB U XHUMHYECCKHUX

SIBJICHUM (HabmronieHue, U3MEpEHME,
AKCHEPUMEHT, MOJIETUPOBAHUE),

cobnrooamow npaeuia MOJIb30BAHUS
XUMHUYECKOM  mocygod U 1abopaTOpHBIM

000pyZIOBaHUEM, a TAaK)XK€ MpaBUiia OOpalleHus ¢
BCIICCTBAMHU B COOTBETCTBHUU C HHCTPYKIHUAMHU
10 BBIMNOJHEHUIO JIAOOPATOPHBIX XUMHYECKUX
OIIBITOB;

cocmaenAams yPaBHEHUs] PEAKLMU pa3IMUHbIX
THUIIOB; IIOJIHBIE U COKPALIEHHBIC YPABHEHUS
peakiuii HOHHOro OOMeHa, yYUThIBasl yCIIOBUS,
IIPpU KOTOPBIX 3THU pCaKIIUU UAYT OO0 KOHIIA;
Packpviéams CyIIHOCTh OKUCIIMTEIBHO-
BOCCTAaHOBUTCIIbHBIX peaKHI/Iﬁ MOoCPCACTBOM
COCTaBJICHUSI DJIEKTPOHHOTO OajaHca dTHUX
peakuuii;

00bACHAMb 3aBUCUMOCTb CKOPOCTU XUMHYECKOM
peakUM OT Pa3INYHbIX (PAKTOPOB; XapaKTep
CMCHICHUSA XUMHWYCCKOI'O PpaBHOBCCHS B

OnenuBanue npu BBIIIOJIHCHUH
BBIYUCIICHUH B IPAKTUYECKOH paboTe 6

OnenuBanue BBIUHCIICHUM npu
BBITIOJTHEHUH MTPAKTUYECKON padoThI 7

OHCHI/IBaHI/IG npu BBIINIOJIHEHUHN

nJabopaTopHBIX padot 1 u 2

OnenuBanue npu BBITIOJTHEHUH
nmabopaTopHOH pabOTHI 2

OHCHI/IBaHI/Ie npu BBITIOJIHCHUU
MPAKTHYECKHUX padoT

OnenuBanue npu BBHITIOJTHEHUH

MPaKTUYECKHUX U J1ab0paTOpHBIX padboT

OuenuBanue npu BBINOJIHEHUH
MPaKTUYECKON paboTHI 6
OuenuBanue npu BBINOJIHEHUH
MPaKTUYECKON paboTHI 6
OuenuBanue npu BBINOJIHEHUH

MpaKTUYECKON paboThl 6
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3aBACHMOCTH OT BHEIIIHETO BO3AECUCTBUA
(mpunuun Jle Ilarense);

Xapaxkmepu3zo6ams XUMUYECKUE MIPOLECCHI,
JIe)Kalllie B OCHOBE IIPOMBILIJIEHHOTO MTOIy4YEHUS
CEpHOM KHCJIOTHI, aMMHAKa, a TaKkKe
copMUPOBAHHOCTH MPEACTABICHUN 00 00X
Hay4HBIX IPUHLMIAX U SKOJIOTMYECKHUX ITpodieMax
XUMHUYECKOT'0 MPOU3BOJICTBA;

nAAHUpOB8amb W 6bINOJHAMbL  XUMHYECKUHN
AKCIIEPUMEHT (mpeBparieHust OPraHUYeCKUX
BEIICCTB IIPU HarpeBaHWUM, IOJYYCHHUE STHIICHA U
M3y4YEHUE €ro CBOMCTB, KAaUYE€CTBEHHBIE pPEaKLHUU
OpraHUYECKUX BEILECTB, JIeHaTypalus OeJIKOB MpHU
HarpeBaHuH, LIBETHbIE peakuuu
0esIKOB;(pa3yioXKeHue IEepoKCHIa BOJOpOJa B
IIPUCYTCTBUM KaTaJIM3aTopa, OIPEIEIICHUE CpeJbl
PacTBOPOB BEILLIECTB C IIOMOIIBI) YHUBEPCAJIBHOIO
WHJIMKAaTOpa, BJIMSIHUE pAa3IMYHbIX (akTOpoB Ha
CKOPOCTh XMMHUUYECKOW PEAKLIMH, PEaKIIMd HOHHOTO
oOMeHa, KadyeCTBEHHbIE pEaKkUMM Ha cyiabdart-,
KapOOHAaT- 1 XJIOPUJI-aHUOHBI, HA KATUOH aMMOHUS;
pelIeHHe SKCIEPUMEHTAIBHBIX 3aJa4 [0 TeMaM
«Metamne» u «Hemeramne») B COOTBETCTBUM C
IIpaBUJIaMHU TEXHUKHU 6e301acHOCTH pH
oOpalieHuH C BellecCTBaMU U J1a0OpaTOPHBIM
00opyI0BaHUEM,

npeocmaeisamo pe3ybTaThl XUMHUYECKOTO
DKCIIEpPUMEHTA B ¢opMe 3amucu ypaBHEHMH
COOTBETCTBYIOIIMX peakuud U gopmynuposams
BBIBOJIBI HA OCHOBE JTHUX DPE3YJIbTATOB;
Kpumu4ecku  aHaiu3uposams  XUMHYECKYIO
nHOpMaIMIO,  HOIy4YaeMyl M3  pa3HbIX
ncrounnkoB (CMU, UuTepHeT u ap );
cobnrodams npaeuna DKOJIOTUYECKHU
11eJIeCO00pa3HOro MOBEIECHUS B OBITY U TPYJIOBOU
JEITEIbHOCTH B LEISIX COXPAHEHUS CBOETO
3I0pOBbsI U OKpPY’KaroUIed NPUPOJIHON Cpensbl;
0co31aeamb OMACHOCTb BO3JEHCTBHUS Ha >KHUBbIC
OpraHU3MBbI onpeIe IEHHBIX OpraHU4YeCcKux
BEIIECTB, NOHMMas cwmblica Tnokazarens I[1JIK,
NnosACHAMb Ha MPUMEpPax CIOcOObl YMEHBIICHUS U
NPENOTBPALIEHUs UX BPEAHOI'O BO3JAECUCTBUSA Ha
OpraHU3M YeJI0BEKa;

Yceoennvie snanus:

OCHOBOIIOJIATalOIUe MOHATHS (XMMHUYECKUI DIJIEMEHT,
aToM, M30TOTI, S-, P-, d-3JIEKTPOHHBIE OPOUTAIN aTOMOB,
UOH, MOJISIpHBIH 00BEM, BaJEHTHOCTb, CTEMEHb
OKHCJICHUS, XUMUYecKasl CBA3b (KOBaJE€HTHas, HOHHa,
MeTaJTMYecKasi, BOJOPOIHAS), JIEKTPOHHAs 000JIOUKa
aTomMa,  MOJIEKyJa, AJIEKTPOOTPHULIATENIHOCTD,
CTpYKTypHasi (opmyna (pa3BEpHyTas U COKpalIEHHAs),

OnenuBanue 110CJIe IpOCMOTpa
BHUICOpOIMKa 1o Teme 7.1

OueHuBanue npu BBINOJIHEHUH
NPAaKTUYECKUX paboT

OuenuBanme npu BBITTOJIHEHUH
NPAaKTUYECKUX paboT

OuennBanme npu BBITTOJIHEHUH

HHAWBUAYAJIBHOI'O IIPOCKTA

IIpome:xxyTouyHast aTTecTalUsA:
JuddepeHnpoBaHHbIi 3a4eT

TecTtupoBanue
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MOJIb, MOJIIpHas Macca, YIJEPOAHBIA  CKEIET,
¢yHKUMOHANBHAS ~ TpyINNa, paaukal,  H30Mepus,
N30MEDBI, TOMOJIOTUYECKHNA  psif, T'OMOJIOIH,

YIJIEBOAOPOABI,  KHCIOPOA- M a30TCOACpIKaliue
COEIMHEHUS, MOHOMED, IIOJIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS);

KPUCTAJZIMYECKAss  pemETKa, TUIBl  XMMHYECKHX
peakuuii, pacTBOp, DJIEKTPOJIUTHI, HEIICKTPOIUTHI,
JNEKTPOJINTUYECKAS JUCCOLAALNA, OKUCJIATENb,
BOCCTAHOBUTEJIb, CKOPOCTb XUMHUYECKOM pEaKIuH,
XMMHUYECKOE DPAaBHOBECHE; TEOPUM M 3aKOHBI (TEOpHs
CTpoeHHMsl opraHuuyeckux BemecTB A. M. Bbyrtieposa,
3aKOH  COXPAaHEHHs  MacChl  BEIIECTB  TEOpUs
ANEKTPOJUTUYECKON  JTHCCOLMALNM, IEPUOIUYECKHUN
3akoH JI W MenneneeBa, 3aKOH COXpaHEHUS U
NpEBpAIICHHUS YHEPTUH IPU XUMUICCKUX PEAKIHSIX);
3aKOHOMEPHOCTH, CHUMBOJMYECKHH  SA3BIK XHMMH,
MHUPOBO33PEHUYECKHE 3HAHHWs, JIEKAUMEe B OCHOBE
ITOHUMaHUs IPUYAHHOCTU U CUCTEMHOCTH XHUMHYECKUX
SBJICHUH, (PAKTOJOIMUECKUE CBEJEHHS O CBOMCTBAX,
cocTaBe, MOJIYYEHUM U O€30I1aCHOM HCIOJIb30BAaHUU
BOXHEHIIMX HEOPraHUYeCKUX BELIECTB B OBITY U
IIPAKTUYECKON JEATEIbHOCTH YEJI0BEKA;

0 XMMHUYECKON COCTaBIIAIOLIEH €CTECTBEHHO-HAyYHON
KApTUHBI MHUPA, POJM XHMHH B IIO3HAHUU SIBICHUU
OpUpobl, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JMYHOCTH, €€ QYHKIIMOHATBHONW I'PaMOTHOCTH,
HE00XOIMMOM JJIs pelIeHus MPAaKTUYECKUX 3aa4 U
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPU- POJHOU CpeEE;

VYcrHblii onpoc

VYerHbli onpoc

YcTHbI onpoc

IIpomexyTouynas aTrecranms:
JuddepenunpoBaHHblil 3a4eT
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