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®enepanpHas pabodas mporpamMma Mo y4eOHOMY mpeamery «Xumus» (0a30BbIi ypoBeHb) (IIpeAMeTHast
obnactb «EcTecTBeHHO-HAy4YHBIE IPEAMETHI») (1ajee COOTBETCTBEHHO — MPOrpaMma Mo XUMHH, XUMHS) BKIIFOUaeT
MOSICHUTENIBHYIO 3alHCKy, COAep)KaHue OOydeHHsl, IUIaHUpyeMble Pe3yabTaThl OCBOCHHS MPOrPaMMBI 10 XUMHUH,
TUTaHUPYEMbIE PE3yJbTAaThl, TEMATHUECKOE IIIAHUPOBAHHE.

[losicHutenbHas 3amucka OTpakaeT oOOIIMEe Uedd M 33Ja4d  M3y4YCHUS XUMUH, XapaKTEPUCTHKY
MICUXOJIOTMYECKUX TMPEINOCHUIOK K €€ N3YYeHHIO 00YYarOIMMHCS, MECTO B CTPYKType YYeOHOro IjiaHa, a
TakkKe TMOAXOAbl K OTOOpY COAepKaHUs, K OMNpelelIeHHI0 IUIAHUPYEMBIX PE3yJbTaTOB M K CTPYKTYpe
TEMaTUYECKOTO TIAHUPOBAHUSI.

Conepkanne o0Oy4YeHHsI PacCKpBIBAaeT COAEp)KATEIbHBIE JIMHWUM, KOTOphIE TpEAyararoTcs s
00513aTEILHOTr0 M3yYCHHSI B KXKJIOM KJIacce Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus.

[Tnanupyemsbie pe3ynbTaThl OCBOSHHUS IPOTPaMMBI [0 XUMHHU BKIIIOYAIOT JINYHOCTHEIE, METalpeqMETHEIE
pe3ynbTaThl 3a Bech mepuoj] oOyueHHs Ha YPOBHE CpPEeJHEro oOIero oOpa3oBaHMs, a TakkKe IpeAMETHBIC
JOCTHXKEHHUSI 00Y4aIOIIerocs 3a KaKABIH rog 00ydeHusl.

MOSACHUTEJIbHAS 3AITUCKA

[Iporpamma 1O XUMHUH Ha YPOBHE CpeAHEro oomero oOpa3oBaHus pa3paboTaHa HA  OCHOBE
®enepansHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit @enepanmmy, TpedoBaHMiA
K pe3yJibTaTaM OCBOCHHMsI (eiepalibHOM 00pa3oBaTEIbHOM IporpamMmbl cpeiHero obiero oodpasoanus (DOII
COO), npencrarieHHbix B DenepanbHOM rocyapcTBeHHOM oOpa3oBarenbHoM crangapre COO, ¢ yuérom
Konnenuu npenogaBaHus  y4eOHOro mpeaMera «XHUMHUs» B 00pa30BaTelIbHBIX OpraHu3aiusax Poccuiickoit
Odeneparuy, peaM3yIOIMINX OCHOBHBIE 00pa3oBaTelbHBIE MPOTPAMMBI, W OCHOBHBIX mMojoxeHuH «CtpaTeruu
pasButus BocnuTanus B Poccuiickoit @exeparun Ha iepuon a0 2025 roxa» (Pacnopspxenne [Ipasurensctea PO ot
29.05. 2015 Ne 996 - p.)

OCHOBY MOIXOZ0B K pa3pabOTKe MpOrpaMMBI IO XUMHUH, K OIPEISICHUIO OOIIeH CTpaTeruu 00ydeHus,
BOCIIMTAHUS W Pa3BUTHUS OOYYarOMIMXCS CPEACTBaMH ydeOHoro mpenmera «Xumus» anst 10—11 kmaccoB Ha
0a30BOM ypOBHE COCTaBWJIM KoHIenTyanmbHbIe TojiokeHus PI'OC COO o B3amMo0OYCIIOBIICHHOCTH IIEJIEH,
CoJiepXKaHus, pe3yIbTaToOB O0yUeHNS U TPeOOBAaHUI K YPOBHIO IMMOATOTOBKH BBITYCKHHKOB.

B cooTBeTcTBUY ¢ JaHHBIME TTOJOKEHUSMU ITpOrpaMMa 1o XuMuH (6a30BbIi ypOBEHb) HAa YPOBHE CPEIHET O
o0111ero 00pa3oBaHuUS:

yCcTaHaBJIMBaET 00s3aTeNbHOE (HHBAPUAHTHOE) MPEIMETHOE COJIEPIKaHKE, OTPENEIIsieT KOIMISCTBECHHBIC 1
KaueCTBEHHBIE €r0 XapaKTepPUCTHUKW Ha KaXAOM dTalle HM3y4YeHHs TMpeAMEeTa, MPEayCMaTPUBAET MPUHIIHITHI
CTPYKTYPHPOBAHUS CONEPKAHUS M PACIPEAETICHHS ero 1o KjaccaM, OCHOBHBIM pasJieliaM U TeMaM Kypca;

TaéT MpUMEpPHOE pacmpeeieHne yueOHbIX 4aCOB TI0 TEMATHYECKUM pa3/iesiaM, PEKOMEHIyeT MPUMEPHYIO
MIOCTIEIOBATENFHOCTh HW3YYEHUS OTHAENBHBIX TeM Kypca ¢ YIETOM MEKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTHKH y4eOHOT 0 Mpoliecca, BO3PacTHRIX ocobeHHocTeit ooyuaromuxcs 10—11 kmaccos;

AT METOMWYECKYIO HHTEPIIPETALINIO TIeield N3yUeH sl IPeIMeTa Ha YPOBHE COBPEMEHHBIX IIPHOPUTETOB
B CHCTEME CpegHero oOImero oOpa3oBaHUs, COAEPIKATENbHON XapaKTePUCTHKH IUIAHHUPYEMBIX DPE3YIhTaTOB
OCBOCHHSI OCHOBHOH 0OOpa30BaTEIbHONM MIPOrpaMMBlI CPETHEro oO0Iero oOpa3oBaHUS (JTHMYHOCTHBIX,
MeTampeAMETHBIX, MPEIMETHBIX ), OCHOBHBIX BHAOB Y4€OHO-TIO3HABATENHHON AEATENFHOCTA 00YYaromerocs 1o
OCBOGHHIO COfiepKaHus peaMera. [1o BceM Ha3BaHHBIM TIO3WNHSAM B TPOTpaMMe [0 XHMHHU COONIO/IeHA
MIPEeMCTBEHHOCTH C (enepanbHoi paboueil mporpaMMoi OCHOBHOTO 00IIIero oopa3oBaHus mo XuMuu (s 8-9
KJIACCOB 00pa30BaTENbHBIX OpraHU3aIni, 0a30BbIi YPOBEHB).

XuMudeckoe 00pa3oBaHHe, MOTydaeMOe BEIITYCKHUKaMH 00Ie00pa30BaTEbHON OPraHnu3alllH, ABISETCS
HEOTHEMIIEMOH dYacThio HX oOpa3oBaHHOCTH. OHO CIHYKUT 3aBEpIIAONIMM STaloM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypPOBHE KIIFOUEBBIX IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHCTEME XHUMUYECKOTO
00pa3oBaHUsA. DTH IIEHHOCTH KaCAarOTCsS TO3HAHUS 3aKOHOB TPUPOABI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIeH
KYJIbTYphl YeNOBEKa, a TaKKe SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPHUPOTHOM
cpene. Peanmmsyercs xummudeckoe oOpa3oBaHHE OOYYAIOIIMXCS HAa YPOBHE CpPEIHEro 00Imero o0pa3oBaHHS
CpeICTBaMH YUeOHOTO TpeaAMeTa « XUMUS», COJIEpKAHUE U MTOCTPOSHIE KOTOPOT'O ONPEAEIIeHBI B IIpOrpamMme 1o
XUMHUH C YY€TOM CHEelU(pUKA HAYKH XUMHUH, €€ 3HaYeHWs B TMO3HAHWH MPHUPOJALI U B MaTEPUATBHON KH3HU
o0miecTBa, a TaKke C Yy4E€TOM OOIMMX TeNedl U MPUHIUIIOB, XapaKTePHU3YIONINX COBPEMEHHOE COCTOSTHUE
CHUCTEeMBI cpefHero obmero odpasoBanus B Poccuiickoit @enepanmu. Tak, Hanpumep, mpu (HOPMUPOBAHHUH
coJiepaHus npenMeTa « XUMHUsD YITSHBI CIEYIOIINEe MOJ0XKEHH O crienu(rKe U 3HAYCHUH HAYKH XHUMHUH.

XuMusi Kak 3JEeMEHT CHCTeMBl €CTECTBEHHBIX HayK HIrpaer oco0yi0 pojb B COBPEMEHHOM
LIMBUJIN3AIMH, B CO3JIAaHUU HOBOUM 0a3bl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOH BKIJIAJ B (DOPMUPOBAHHE
PalMOHAJIBHOTO HAYYHOT'O MBILUICHHS, B CO3[aHNE LEJIOCTHOrO MPEACTABICHUSI 00 OKpYXKAloIleM MHPE Kak O
€IMHCTBE IPUPOABI U YEIOBEKa, KOTOpOe (opMuUpyeTcsl B XUMHUH Ha OCHOBE IIOHMMAaHUSI BEILIECTBEHHOI'O COCTaBa
OKPYXXAaIoIero MUpa, OCO3HAHUSI B3aUMOCBSI3M MEXKIY CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MO)KHBIMHU
00JIacTIMU TIPUMEHEHHS.



TecHo B3auMOIEHCTBYS C APYTMMM €CTECTBEHHBIMM HAyKaMM, XMMHs CTajla HEOTHEMJIEMOH 4YacThIO
MHUPOBOH KyJbTYpbl, HEOOXOOMMBIM YCIIOBHEM YCIEHIHOO TPyAa M >KHU3HM KaKIOro 4ieHa OOIIecTBa.
CoBpeMeHHasi XMMHUS KaK HayKa CO3UAATENbHAs, KAK HayKa BBICOKHMX TEXHOJOTHI HalpaBiieHa Ha pellcHHUe
rIo0aNbHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHS YENOBEUECTBA — CHIPHEBOM, JHEPreTHUECKOW, MHUILEBOH,
9KOJIOTHYECKOH 0€30MaCHOCTH U OXPaHBI 3J0POBbSL.

B coorBercTBHE € 00IIMMU LETSIMUA U IPUHLUIIAMU CPEAHEro 001Iero 00pa3oBaHusl COepKaHUE MpeIMeTa
«Xumus»  (10-11 kmaccel, 0a30BBIi  YpPOBEHb HW3YYCHHUS) OPHCHTUPOBAHO TMPEHUMYIICCTBEHHO Ha
OOILEKYIbTYPHYIO TOJTOTOBKY OOYYAIOIMIUXCS, HEOOXOOUMYI0 UM s BBIPAOOTKH MHPOBO33PEHUYECKUX
OPHEHTHPOB, YCIIEIIHOTO BKIIIOUEHUSI B )KU3Hb COLMYMa, MPOJOIKEHUSI 00pa3oBaHMs B Pa3IMUHBIX O0NACTIX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CoCTaBIISAIONIMMHE NpenMeTa «XUMUsD» SBIIIOTCS 0a30BbIe Kypchl — «Opranuueckas xumus» u «Oommas u
HeopraHuyecKass XUMUs», OCHOBHBIM KOMITOHEHTOM COZIEPKaHMs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOH HAayKH:
crcTeMa 3HaHWH 110 HEOPraHMYECKOH XUMUH (C BKIIIOUEHHEM 3HaHUH U3 001Iel XUMHUN) U OPTaHUYeCKONH XUMHH.
®dopMupoBaHNE JAaHHON CUCTEMBI 3HAHHUM NMPH U3yYEHHUH MpeMeTa 00ecTIedMBaeT BO3MOKHOCTh PACCMOTPEHHS
BCEro MHOT000pa3usi BEIIECTB HA OCHOBE OOIINX TIOHSTHH, 3aKOHOB M TEOPUH XUMHUHU.

Crpykrypa conepkaHusi KypcoB — «Opranudeckass xuMmMusi» U «OOmass W HEOpraHWdecKas XHUMHSD)
copMUpoBaHa B IporpaMMe Mo XMMUU Ha OCHOBE CUCTEMHOT'O IMOJX0/1a K U3y4YeHHI0 yueOHOro Marepuaia u
00yclioBlieHa NCTOPHUECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAaHUH Ha OINPEACTEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OopraHHYeCKOW XMMHUH BEIIECTBA PacCMaTPHUBAIOTCA HAa YPOBHE KJIACCUYECKON TEOPHH CTPOCHUS
OpPTaHUYECKHUX COSTUHEHMH, a TaK’Ke Ha YPOBHE CTEPEOXMMHUUYECKHUX U JIEKTPOHHBIX MPEICTaBIEHU O CTPOEHUHU
BemiectB. CBefieHns 00 M3y4aeMBbIX B Kypce BEIIECTBaX AAIOTCA B PA3BUTHHU — OT YIIIEBOJOPOJOB A0 CIOXKHBIX
OMOJIOTMYEeCKN aKTHBHBIX COEAMHEHUH. B Kypce opraHn4ecKkoil XMMHH IMOMy4aloT pa3BUTHE c(hOPMUPOBAHHBIE
Ha YpOBHE OCHOBHOI'O OOIIEro oOOpa3oBaHUs IEpPBOHAYAIBHBIE IIPEACTABICHHUS O XHUMHYECKOW CBS3H,
KJIaCCH(UKAIIMOHHBIX TPU3HAKAX BEIIECTB, 3aBHCHMOCTH CBOWCTB BEIIECTB OT MX CTPOCHHS, O XMMHYECKOU
peaxIuu.

[lom HOBBIM YIJIOM 3peHHUS B MpeaMere «XHUMHsS» 0a30BOTO YPOBHS paccMaTpWBaeTCd M3YYEHHBIM Ha
YpOBHE OCHOBHOTO O0IIIEro 00pa30BaHus TEOPETHUECKUI MaTeprual U (PaKTOIOTHIECKHE CBEICHHS O BEIIECTBAaX
U XMMHYeCKOW peakmuu. Tak, B 4acTHOCTH, B Kypce «OOmas M HEOpraHWYEeCKas XUMUS» O0YyJaromuMcs
MPEIOCTaBIseTCI BOSMOKHOCTh ~ OCO3HATh 3HA4YEHHWE MEPUOJUYECKOr0  3aKOHA C OOIIETeOpEeTHIECKIX
W METOJIOJIOTHYECKUX IO3HINH, TIyOXe IMOHATh HCTOPUYECKOe HM3MEHEHHe (YHKIMHA 3TOro 3akoHa — OT
obobmmaromei 10 00BICHIIONIEH U TPOTrHO3UPYIOIIICH.

Enunas cucreMa 3HaHUM O BaKHEWIIIUX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX U MPUMEHEHUH, a
TaKKe 0 XUMHUYIECKIX PEAKIHIX, UX CYIITHOCTH W 3aKOHOMEPHOCTSX IMPOTEKaHUs AOMONHsAeTCsS B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMH COJEP)KaHMSI, HMEIOIIMMH KyJIbTypOJIOTHYECKHNA U MPHUKIATHON XapakTep. JTH 3HAHUA
CHOCOOCTBYIOT IIOHUMAHHIO B3aUMOCBSI3H XUMHUU C IPYTHMH HayKaMH, PACKPHIBAIOT €€ pPOJb B MIO3HABATENFHON
Y TPaKTUYECKON NEATENbHOCTH YeJI0BeKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHS K IMPOIECCY TBOPUYECTBA B
00JIaCTH TEOPHH W MPAKTHYECKUX MPIJIOKEHUH XUMHH, TIOMOTAlOT BBITYCKHUKY OpPHEHTHPOBATHCA B
OOIIECTBEHHO ¥ JIMYHOCTHO 3HAYUMBIX MpOOJeMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATH
WH(OPMAIUIO U IPUMEHSTH €€ TS TIOTIOIHEHUS 3HAHUH, PelIeHUsI MHTEIUIEKTYalIbHBIX W 3KCTIEPIMEHTATbHBIX
WCCIIeIOBATENbCKUX 331ad. B miemoM conepxanue ydeOHOro mpeaMera «XUMHUSD» JTAaHHOTO YPOBHS W3YYEHUS
OPHEHTHPOBaHO Ha (OPMHUPOBAHUE Y OOYYAIOIMIUXCS MHUPOBO33PEHUYECKOM OCHOBBI I TOHUMaHUS
¢unocodcknx wmel, TaKkMX Kak: MaTepHAIbHOE EIWHCTBO HEOPTaHMYECKOT0 W OPraHUYecKOro MHpa,
00yCIIOBIIEHHOCTh CBOWMCTB BEIECTB MX COCTaBOM W CTPOSHHEM, ITO3HABAEMOCTh MPUPOAHBIX SBICHUN ITyTEM
SKCIIEpUMEHTAa ¥ PEIIeHHs] TPOTUBOPEUYH MEXIy HOBBIMH (DaKTaMH M TEOPETHUYECKUMH MPEANTOCHIIKAMH,
OCO3HaHHUE PO XMMHUU B PEHICHUU SKOJIOTUUECKHUX TPOOIIEM, a TakKe MPoOIeM cOepexeHrs SHEPT eTHIECKIX
PECYPCOB, CBIPBS, CO3/TaHUS HOBBIX TEXHOJOTHI ¥ MaTepHasoB.

B mutane pereHus 3a7a4 BOCIIUTAHUS, Pa3BUTHS U COMANIM3AINH O00YJarOMIUXCsl TPUHSTHIE TIPOTPaMMOi
10 XUMUH TIOAXO/IBI K OTPEACTICHHIO COJIEPKAHUS U ITOCTPOSHUS TPeMeTa IpeaycMaTpuBaT (popMupoBaHue
YHUBEPCANBHBIX YYeOHBIX JCHCTBUH, UMEIUX 0a30BO€ 3HAYEHHUE IS PA3IMYHBIX BHJIOB JESTEILHOCTHU:
pemieHust mpobieM, TOWCKa, aHalm3a U 00paboTKH MHQOpPMANWU, HEOOXOIUMBIX JUIS MPHOOPETEHUS OIbITa
MIPAKTUYECKOW W WCCIEHAOBATENbCKON JEATENbHOCTH, 3aHWMAIOIIEH Ba)KHOE MECTO B IIO3HAHUHU XUMHUM.

B mpaktuke npenogaBaHus XMMHH KaK Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHHS TaK M Ha YpOBHE
cpenHero oOmero o0pa3oBaHUs, TPU OIpPENEIEHUH CONEPIKATEIIbHOW XapaKTePUCTUKU TeNeld W3ydeHUs
npeAMeTa HalpaBiIeHHEM IIEPBOCTEIEHHON 3HAYMMOCTH TPAaIUIMOHHO NpU3HAETCS (POpMHUpPOBaHHE OCHOB
XMUMHAYECKOW HAYKH Kak 00JIacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON AEATENLHOCTH YeJIOBEKA M KaK
OJTHOI'O M3 KOMIIOHEHTOB MUPOBOH KyJIbTYpbl. C METOANYECKON TOUYKH 3pEHHs TaKOH MOAXOJ K ONpPEIEIEHUIO
Lesnel U3ydeHus MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo AaHHOW TOUYKE 3pEHMS TJIABHBIMH LEISIMH U3y4YeHHUs mpeamera « XUMus» Ha 0a30BOM YpOBHE
(10-11 xu.) sBIISAROTCS:



(dhopMHpOBaHNE CHCTEMbl XMMHYECKUX 3HAHUM KaK Ba)KHEHILEH COCTABIISIONICH eCTECTBEHHO-HAYYHOU
KapTHHBI MUpa, B OCHOBE KOTOPOHU JIeXaT KJIIOYEBbIC MOHSTHUS, (GyHAaMEHTAIbHbIE 3aKOHBI U TEOPHH XUMHH,
OCBOCHHUE sI3bIKa HAYKH, YCBOCHHE W TOHMMAHHE CYIIHOCTH AOCTYNHBIX OOOOLIEHWH MHPOBO33PEHUYECKOIO
XapakTepa, 03HaKOMJICHHE C UCTOPUEH WX Pa3BUTHUS M CTAHOBIICHUS;

¢dbopMHpOBaHNE W Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOAAX MO3HAHMS BEUIECTB M XUMHYECKUX
peakuuii, HeOOXOIUMBIX JJIsl MPHOOPETEHHS YMEHHI OPHEHTHPOBATHCS B MUPE BEIIECTB M XUMHUECKUX SIBIICHHIA,
HUMEIOLINX MECTO B IIPUPOJIE, B MPAKTHUYECKON U MIOBCETHEBHOW KHU3HU;

pa3BUTHE YMEHHI U CIIOCOOOB JIESITENBHOCTH, CBSI3aHHBIX C HAOJIIONEHUEM U O0BSICHEHHEM XUMHYECKOT0
JKCIIEpUMEHTA, COOJTFOICHUEM MTPaBUJI 0€30I1aCHOr0 00palleHHs ¢ BEIICCTBAMH.

Hapsny ¢ aTuM coneprkaTenbHas XxapaKTepUCTHKA 1IeIel U 3a/1a4 U3YUeHUs IpeIMeTa B IPOrpaMMe 0
XAMUU YTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBMHU C HOBBIMH INPHOPUTETAMH B CHCTEME CPEIHETO
obmero oOpazoBanus. CerogHss B MPENoAaBaHWU XMMUHU B OOJbIIEH CTENeHHW OTAAETCS MpennodYTeHHe
MPAaKTUYECKOH KOMITOHEHTE COJepKaHUsl OOYy4eHHs, OpPWUCHTUPOBAHHOW Ha TMOJATOTOBKY BBITYCKHHKA
00111e00pazoBaTebHON OpraHU3alliy, BIAJICIONIEr0 He HA0OPOM 3HAHMI, a (YHKIIMOHAILHON IPaMOTHOCTBIO, TO
€cThb criocobamMul 1 YMEHUSIMH aKTHBHOTO TTOJTyYeHHU s 3HAHUH M IPIMEHEHUS UX B peabHON KU3HU ISl pelIeHUsI
MPAKTUYECKUX 3a7a4.

B 3701 cBsI3u Npy U3yUEHUH NMpeaMeTa «XUMUSD» TOMUHHUPYIOIee 3HaUeHUE MPHOOPETAIOT TaKue IeTH U
3aJa49u, KaK:

ajanTtanus OoOy4alomMXCsl K YCJIOBHSM JUHAMUYHO pa3BUBAIOIErocs Mupa, (HopMHpoBaHUE
WHTEIUICKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CamMo0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY
MPHHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX KU3HEHHBIX CHTYal[UsX, CBS3aHHBIX C BEIIECTBAMHU M WX
MPUMEHEHHEM;

dbopMmupoBaHre y OOYYAIOMUXCS KIFOUEBBIX HABBIKOB (KITIOYEBBIX KOMIIETCHIIUN), WMEIONTHX
YHHBEpCaJIbHOE 3HAUYEHHE JIUIsl PA3JIMYHBIX BUJIOB JISITEIBHOCTH: PEICHUs MPOOTIeM,  TMOHWCKa, aHalu3a |
00paboTku nH(pOpMAITHH, HEOOXOIUMBIX TSI IPUOOPETSHMSI OIBITAa IEATEIBHOCTH, KOTOpasi 3aHUMaeT
Ba)KHOE MECTO B MTO3HAHUM XHMHH, a TAKXKe JUIS OIEHKH C TIO3WIMHA IKOJIOTUYECKOH 0e30MacHOCTH XapakTepa
BITUSTHUS BEUIECTB M XMMHYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa M MPUPOIHYIO CPEAY;

pa3BHUTHE TO3HABATEIHHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yUaIOMIMXC:
CHOCOOHOCTH CaMOCTOATENBHO MPHOOpETaTh HOBBIE 3HAHUS IO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMH
MOTPEOHOCTSMU, UCTIOJIL30BATh COBPEMEHHBIC HH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIs TOUCKA U aHAIIN3a y4eOHOH 1
Hay4YHO- TOMYJISPHON HHPOPMAIIMK XUMUYIECKOTO COACPKAHMUS,;

(dopMupoBaHHE W pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO W  JIOTHYECKOTO MBIIUICHHUS,
HaOII0MaTENIFHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIWUMBI, B YaCTHOCTH, IIPH
IJJAHUPOBAHUH M MPOBEACHUN XHMHYECKOT0 IKCIIEPUMEHTA;

BOCTIHTaHNE ¥ 00yJaromuxcs yOeKAEHHOCTH B TyMaHUCTUIECKON HAIPABIEHHOCTH XWMUH, €€ Ba)KHOU
pOTH B pelieHnr TII00aThHBIX MPOOJIEM PAMOHAIHFHOTO MPHPOIONIOIB30BAHHUS, TIOTIOTHEHHS YHEPTETUYECKUX
PECYPCOB U COXpaHEHHs IPHUPOTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOMUMOCTH OEpeKHOr0 OTHOMICHUS
K TIPUPOZIE M CBOEMY 3[I0POBBIO, a TaKXKe MPHOOPETEHHs OMbITAa HCIIONB30BAHUS TONYYEHHBIX 3HAHUW IS
MIPUHSTHAS TPAMOTHBIX PEHICHWH B CUTYaIWsX, CBSI3aHHBIX C XMMHYECKHMH SBIICHIISIMIL.

Henn n 3amaum n3ydeHus npenMera «XuMHUsD» TOTY9HIIN MOIPOOHYI0 METOINIECKYI0 HHTEPIIPETAINIO B
pasnene «llmaampyembie pe3ynbTaThl OCBOCHUS IMPOTPaMMBI IO XUMUW», OJaromaps deMy oOecredeHo 9ETKoe
MIPEJICTAaBIIEHUE O TOM, KaKhe 3HAHUS W YMEHHS UMEIOT MPsIMOE OTHOIIEHUE K peau3alii KOHKPETHOW IIEIH.

B y4ueOHOM mmaHe cpemHero obmiero o0pa3oBaHUS MPEIMET «XUMUsD» 0a30BOT0 YPOBHS BXOAWT B COCTaB
MpeaMeTHOM o0nmacTi «EcTecTBeHHO-HAyYHBIE TPEAMETH.

OOmiee YKCIO YacoB, PEKOMEHIOBAHHBIX I U3ydeHHs xuMuu — 68 wacos: B 10 kiacce — 34 vaca
(1 gac B Hemento), B 11 xmacce — 34 gaca (1 9ac B Hemeno).



COJAEPXKXAHUME OBYUEHUSA

10 KJACC
Teopernyeckne 0CHOBBI OPraHNYeCKOH XUMHH

[Ipenmer opranudeckoil XuMHH: €€ BO3SHHUKHOBEHHE, pPAa3BUTHE M 3HAYCHHE B MOJYUYEHUH HOBBIX
BEIIECTB M MaTepuajioB. TeopHsl CTPOEHUS oOpraHmyeckux coenuHeHnid A.M. bytiepoBa, €€ OCHOBHBIE
nojokeHusi. CTpyKTypHbIe (OPMYIJIBI OpPraHUYECKUX BemIecTB. | oMomorus, u3oMepusi. XUMHUUECKast CBSI3b B
OpPTaHUYECKHUX COEAMHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3U.

[Ipencrasnenue o ki1accupUKauyu OpraHMYECKUX BemiecTB. HOMEHKIIaTypa OpraHu4ecKux COeTUHEHUI
(cucremaTHueckas) U TpUBUAJIbHBIC HA3BAHUS Ba)KHEHIINX MpeICTaBUTENEH KI1accoB OpraHMYECKUX BEIIECTB.

JKcnepuMeHTATbHbIE METO/IbI M3yYeHHS BellleCTB ¥ MX NMpeBpalleHui

OsnakomiieHHEe ¢ oOpa3liaMd OpraHMYECKHX BEIIECTB W MaTepuallaMd Ha WX OCHOBE, MOJICTUPOBAHUE
MOJIEKYJI OpPraHMYEeCKUX BEIECTB, HAOJIONEHWE W OMMCAHWE JEMOHCTPAIMOHHBIX OMBITOB IO MPEBPALICHUIO
OpraHWYeCcKHX BEIIECTB MpY HarpeBaHUH (TU1aBleHue, 00yTITUBaHUE 1 TOPEHHE).

Yraesonopoasl

ANKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHI psaa. MeTaH M 3TaH — MPOCTEHIINE TMpeACcTaBUTENN
aNKaHOB: (PM3MYECKHE W XMMHUYECKHE CBOMCTBA (peakIMy 3aMeIeHUs] U TOPEHUs), HaXOXKJIECHHE B IPHUPOJIE,
MOJTy4eHHe U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKHUI pAJl. DTUIIEH U MPOMUJIEH — MPOCTEUIINE PEACTaBUTENN
AJIKEHOB: (HU3MYECKHEe W XMMUYECKHE CBOKMCTBA (peakluM THUAPHPOBAHUS, TAJIOTEHUPOBAHHS, THIAPATAIIHH,
OKHCJICHHSI ¥ TTOTUMEPHU3ALINH ), TOTyUeHHNE U IPUMEHEHHE.

Ankanvensl: Oyraauen-1,3 u MeTmiiOyTaaueH-1,3: cTpoeHre, BAKHEHIITNE XUMUYECKHIE CBONCTRA (peakius
nonumepu3anun). [lomydeHne CHHTETHYECKOro KaydyKa U Pe3HHBI.

ANKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHSA, TOMOJIOTMYECKHH psiA. AUETWiIeH — NpocTeHmmi
MIPECTaBUTENb AKMHOB: COCTaB, CTPOEHHE, (PU3NYECKHEe M XUMHYECKHE CBOMCTBA (PEaKIHWH THAPHPOBAHHA,
raJIoreHNPOBaHMs, THAPATALNHN, TOPEHUS), TOTydeHIE U TPHMEHEHHE.

Apenbl. benzon: cocras, ctpoeHue, pu3nUecKue U XMMUYECKUE CBOMCTBA (PEaKIMU TaJOreHUPOBAHUS U
HUTPOBAHUS), TIONYUYEHNUE U TIPUMEHEHHE. 01y0a. cocmas, cmpoenue, uzuyecKue U XumuyecKue colcmeda
(peakyuu 2ano2eHupo8anus U HUMPOBAHUL), NoyueHue u npumerenue. TOKCHIHOCTH apeHOB. | 'eHeTmdeckas
CBSI3b MEX]Y YTIIEBOIOPOIaMH, MPUHAIISKAIIIMHE K Pa3IMIHBIM KIIaCCaM.

[IpupogHsie HCTOYHUKK YriieBoAopomoB. [IpupomHenii ra3 u monmyTHble HedTsHbIe Ta3bl. HedTh u e
npoucxoxacHue. CrocoObl mepepadOoTKH HePTH: IEPEeroHKa, KPEKUHT (TEPMUYCCKHH, KaTaaIuTHUYCCKHI),
nuponu3. [TponykTel nmepepaboTku HeQTH, WX TPUMEHEHHE B TIPOMBINUICHHOCTH U B ObITYy. KaMeHHBIH yroms u
MIPOAYKTHI €ro TepepadoTKH.

JKcnepUMeHTATbHbIE METO/IbI M3y4eHHs BellleCTB U UX NMpeBpalleHui

OzHakomiieHHEe ¢ o0Opa3lamMi IUTAcTMacc, KaydyKOB WM pe3uHbl, Koiwieknuu «HedTts» u  «Yromby,
MOJIEIMPOBAHKE MOJEKYJ YTIEBOJOPOIOB M TallOTEHONPOW3BOIHBIX, MPOBEIACHNE MPAKTHYECKOH PadoThI:
MTONTyYeHHEe ITHIIEHA 1 H3YYEHUE er0 CBOWCTB.

Pacuérnbie 3agauu

Brrancnenns mo ypaBHEHHI0O XMMHYECKON peakmuu (Macchl, 00bEéMa, KOTUIECTBA MCXOIHOTO BEIIECTBA
WM TPOAYKTa PEaKIMH 10 W3BECTHBIM Macce, 00bhEMY, KOMUYECTBY OJHOIO W3 HCXOMHBIX BEIIECTB WU
MIPOAYKTOB PEAKIINN).

Kuciopoaconep:xamme oprannyecKue coeInHeHust

[IpenenbHBIE OTHOATOMHBIC CITUPTHL. METaHOM U ATAHOI: CTPOECHUE, (U3NIECKHE K XUMHUIECKHE CBOHCTBA
(peakuy ¢ aKTUBHBIMH METaJUIaMU, TaJIOT€HOBOIOPOIaMH, TOPEHIE), IpUMEHeHrne. BomoponHbIie CBSI3N MEKIY
MoOJIeKyJIaMi CIIHPTOB. JlefiCTBHE METaHOJIa W ATAHOJIA HA OPTaHN3M YeIOBEKa.

MHOroaToOMHBIE CIUPTHI. DTUJIEHTIIMKONIb U TIHLEPHUH: CTPOEHUE, (PU3MIecKue U XUMUIECKHNEe CBONCTBA
(B3anMoieiicTBHE CO MIENTOYHBIMHA METAJNIAMHU, KaUeCTBEHHAs peakiis Ha MHOroaTOMHBIE cIiipThl). JlelficTBue Ha
OpTraHH3M uenoBeka. [I[puMeHeHue rimiepuaa U STUIICHTIIUKOISL.

®deHoI: cTpOeHHE MOJIEKYIBI, (PU3NYeCKHe U XUMUYeCKre CBoMCcTBa. TokcnaHOCTh eHona. [Ipumenenue
(enomna.

Anprierunsl U kemornsl. GopMallberu, aneTanblerul; CTpoeHrne, QU3nIeckue U XUMUYeCKHe CBONCTBA
(peakuuy OKHUCIIEHUS U BOCCTAHOBIICHHSI, KAUECTBEHHBIEC PEAKIINH ), TIOIYYECHUE U TPUMEHEHHE.

Ayemon: cmpoenue, @uauueckue u Xumuueckue cCOUCMBA (peakyuu OKUCIeHUS U 80CCIMAHOBNEHUS),
nonyueHue u npuMeHetue.

OnHOOCHOBHBIE TpEAEibHbIE KapOOHOBBIE KHUCIOTH. MypaBbUHAs M YKCYCHasi KHCJIOTBI: CTPOEHHE,
¢u3nUecKre 1 XUMUYEeCKHE CBOHCTBA (CBOMCTBA, 00IIME AJIs Kjlacca KUCIIOT, peakuus dSTepu(rKaum), HoIydyeHue
u npuMeHeHne. CTeapuHOBas U OJEMHOBAsI KUCIOTHI KaK MPEICTaBUTENH BBICHIMX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, X MOIOLIEE ACHCTBHE.



CraoxHble 3(hUpbI Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ uaponus cnoxHbIx 3¢upos. Kupsl. ['maponus
xupoB. [Ipumenenue xxupoB. buonornyeckas poib >KHpOB.

VYrneBonsl: cocTaB, KiaccuUKanus yriaeBoaoB (MOHO-, AW- U Moiucaxapuabl). ['moko3a — mpocTeimmii
MOHOCaXapHa: 0COOEHHOCTH CTPOEHHUsSI MOJIEKYIbI, (DU3NUYECKUE U XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHUE C
runpokcugom Meau(Il), okucnenne ammuaynbiM pacTBopoM okcuaa cepedpa(l), BoccTtaHoBieHue, OposkeHHE
TIIIOKO3B), HAXOXKJICHUE B MPUPOAE, IpUMeHeHne, ouonorudeckast poib. DorocunTes. Ppykro3a kKak H30Mep
TJIFOKO3BI.

Caxaposa — npedcmagumenvb OUCAxapuoos, UOPOIU3, HAXONCOEHUE 8 RPUPOOE U NPUMEHEHUE.

Kpaxman u nenmtonosa kak npuposaHsie noaumepsl. CTpoeHHe Kpaxmalia U LemTono3bl. Pusznyeckue u
XHUMHYECKHE CBOMCTBA Kpaxmasia (THAPOIN3, KaueCTBEHHAs PEaKIUs C HOJIOM).

JKcnepuMeHTATbHbIE METOABI M3YUeHHS BellleCTB U UX MpeBpaleHni

[IpoBenenue, HaOMOEHNE W OMHUCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIC
peaKkIuy OIHOATOMHBIX CHHUPTOB (OKHCIeHHEe JTaHona okcuaoMm wmenn(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumoeiictBue riuuepuHa ¢ ruapokcugoM Menu(ll)), amprernoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) u ruapokcumom meau(Il), B3aumoselicTBre Kpaxmajia ¢ HOJIOM), IPOBEICHUE TTPAKTUYECKOMN
paboThI: CBOHCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

PacuéTHble 3agaun

Bbruucnenust mo ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA
WIH TPOAYKTa PEAKIUU 10 H3BECTHBIM Macce, 00bEMY, KONUYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WIIH
MIPOAYKTOB PEAKIINN).

A3oTcoaepikaniue opraHuvdecKne coeIMHeHn st

Amunvl. Memunamun u anunun: cocmas, cmpoeHue, usuuecKue u XumuiecKue Ceolcmea (2opeHue,
83aumooeticmaue ¢ 000U U KUCTOMAMUL).

AMHHOKHCIIOTHI Kak aM(OTepHble OpraHudYeckue coeluHeHus. DPu3ndyeckue U XUMUYECKHE CBOWCTBA
aMUHOKHCIIOT (Ha MpUMepe INIMIrHA). bruonmorndeckoe 3HaUeHNE aMUHOKHUCIOT. [lenTupl.

benkn kak mpupomHBIE BBICOKOMOJEKYISIpHBIE coennHeHus. llepBuuHas, BTOpHYHAS W TPETUYHAS
CTpyKTypa OenKkoB. XUMHUYIECKHE CBOMCTBA OEKOB: I'MIPOIIN3, ACHATYpAIHs, KaYeCTBEHHbIC PEaKIINU Ha OElKH.

JKCcIepUMeHTAJIbLHbIC METOAbI H3Y4YeHH s BellleCTB M HX IIPeBpaLleHui

Habntonenne u omnucaHue [IeMOHCTPALIMOHHBIX OIBITOB: JEHATypaluss O€NKOB IpU HarpeBaHMHU,
IIBETHBIC PEAKITNH OCITKOB.

BbicokoMOIeKYJISIpHBIE COCMHEHUS

OcCHOBHBIE IIOHSTHSA XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH: MOHOMED, OIMMEpP, CTPYKTYPHOE 3BEHO,
CTEleHb MOJIMMEpPU3allUH, CPenHssl MOJIEeKyIsapHas Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIVHEHUH — ITOJIMMEPU3alHs U IIOJINKOH ICHCAIHSL.

Inacmmaccel  (noausmunen, NOAUNPONUNEH, NOAUSUHUIXAOPUO, noaucmupon). Hamypanonvui u
cunmemuieckue Kay4yku (6ymaoueroswlil, X10ponpeHosulii U U30onpeHosulli). Borokua: namypanbusie (X10NOK,
uwiepcmy, WENK), UCKYCCMBEHHbIE (ayemamHoe 60JI0KHO, GUCKO3a), CuHmemudecKue (Kanpouw u Jaecam).
OKCIepUMEHTaIbHbIE METOIbI U3YUEHHSI BEILIECTB U UX IPEBPAILCHUH

O3HakomiieHHEe ¢ 00pa3aMy IPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KayqyKOB.
Me:xnpeaMeTHbie CBSI3U

Peanuzanus  MeXnpeAMETHBIX CBA3€M IOpU  HU3ydyeHUM opraHuyeckod xumuu B 10 kiacce
OCYLIECTBIIICTCSI Yepe3 MCIOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IIOHATHH, TaK M IOHSTHH,
SIBJIAFOIIUXCSA CUCTEMHBIMH JUTA OTJAENBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT' O IIUKIIA.

OOmue ecTecTBEHHO-HAay4YHbIC TOHSTHSA: SIBIEHHE, Hay4HBIH (hakT, TMIIOTE3a, 3aKOH, TEOPHs, aHaJIU3,
CHHTE3, KJIaCCH()HKAIHsL, HEPHOANIHOCTh, HAOMOAEHNE, H3MEPEHUE, SKCIIEPUMEHT, MOAEIUPOBAHHE.

®dusuka: MaTepHsi, dJHEPTUsA, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPIeTUYECKHH YpOBEHb, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3NUECKHE BETUUYMHBI U €AMHULBI X U3MEPEHUSL.

buonorus: kierka, opraHmsM, 6nocepa, OOMEH BEIIECTB B OpraHusMme,
(doTtocuHTE3, OWOJOTMYECKH aKTUBHBIE BellecTBa (OENKH, YIIIEBOABI, JKUPHI, QepmenHTsl). [‘eorpadwus:
MUHEpaJbl, TOpHBIE  TIOPOJIPbI, TIOJIC3HBIE HCKOIIaeMble, TOILTHBO,
pecypchl.

Texnomorus: MUIICBBIC ITPOAYKTBI, OCHOBBI palTMOHAJIBHOT' O IMTUTAHU A, MOIOIINE CPEACTBA, JICKAPCTBCHHBIC
1 KOCMCETHUYCCKUC ITpeapaThbl, MaTCpUaJibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

11 kJjAcCC
TeopeTnyeckue 0CHOBBI XUMHU
XuMHUUecKH 3MeMeHT. AToM. Sapo aToMa, H30TOMbl. DJIEKTpOHHAas 0007104Ka. DHEPreTHUECKUE YPOBHH,
MOAYPOBHH. ATOMHBIE OpOHTAIH, S-, P-, d- 2y1eMeHThI. OCOOEHHOCTH pacIpeeIeHNUs HIEKTPOHOB MO0 OPOUTAIIIM



B aTOMaXx 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOJ0B. DNEKTPOHHAS KOH(UTYpaIHs aTOMOB.

[Tepuonuueckuii 3akon u Ilepuommueckas cucrema xumuueckux siaementoB J.U. Menneneera. CBsi3b
neproanYecKkoro 3akoHa u [lepuonuueckoit cucremsl XxuMudeckux aneMmenToB J[.M. MeHieneeBa c coBpeMeHHOM
TeopHel CTpOeHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU
MIPOCTBIX U CIOKHBIX BEIIECTB IO TPYIIaM U MepHoAaM. 3HaueHHE MEePUOTUIECKOr0 3aKOHA B Pa3BUTHUN HAYKU.

Crtpoenne BemecTBa. XHMHUecKass CBA3b. BHIbl XuMHueckol CBsS3M (KOBajJe€HTHAas HEMOJsIpHas u
MoJIsipHasi, HOHHAS, MeTaJTudecKast). MexaHnu3Mbl 00pa30BaHUsl KOBaJICHTHOH XUMHYECKOH CBsI3M (OOMEHHBIN U
JIOHOPHO-aKIIeNTOpHBIN). Bomopoanas cBs3b. BajgeHTHOCTh. DNEKTpOOTpHUIIATENbHOCTh. CTEMEHh OKHUCICHUS.
HoHbl: KaTHOHBI ¥ AHUOHBI.

BemectBa MoneKyIsipHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. T HITBI
KPUCTAJUTMUECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAITMUECKONW PELIETKH.

[lonatre o nucnepcHbIX cucreMax. McTUHHBIE U KOJJIOUAHBIE pacTBOpEl. MaccoBast J05d BellecTBa B
pacTBope.

Knaccupukanms  HeopraHuueckux — coeiuHeHWH.  HomeHknaTypa  HEOpPraHMYECKMX  BEIECTB.
I'enernueckas CBA3b HEOPTraHNYCCKUX BCIICCTB, MMPUHAMJICKAIINX K Pa3IMUYHbIM KJIacCaM.

Xumuueckass peaknus. Krnaccupukanuss XMUMHUYECKHX PEaKIUil B HEOPraHMYECKOW M OpraHHYecKOi
XUMHH. 3aKOH COXPaHEHHs] MacChl BEUIECTB, 3aKOH COXpPAHEHMs M IPEBpAIIEHUS SHEPTUU MPH XUMHUYECKUX
peaKIusX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT Pa3MYHBIX (akTopoB. OOpaTHMbIE peaKIUH. XHUMHUYECKOE
paBHOBecue. DaKTOphl, BIUAIONIME HA COCTOAHUE XUMuieckoro papHoecus. [Ipunnun Jle [laTtensbe.

OnexTponuTuieckas auccoruanus. CuibHbBIE U cia0bie 31eKTpoinuThl. Cpena BOAHBIX PACTBOPOB BEIECTB!
KHCTas, HelTpanbHas, menodnas. [lowamue o 600opooHom nokaszamene (pH) pacmeopa. Peaxuum MOHHOTO
obmeHa. [ uoponu3 HeopeaHuueckux u OpeanuiecKux eeujecms.

OKnCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. [lonamue 06 s1exmponuse pacniagos u pacmeopos coell.
Ipumenenue snexmponu3sa.

JKcnepuMeHTATbHbIE METOIbI M3yYeHH BellleCTB U MX NMpeBpalleHui

Hemonctpanus Ttabmun «Ilepumomuyeckass cucreMa XuMHYECKHX djeMmeHtoB /.M. Menneneeray,
W3ydeHWEe MoOJeNell  KPHUCTaUIMYeCKUX  pEemIéTOK, HaONIONEeHHEe W OINHCAaHUE JIEeMOHCTPAIMOHHBIX H
71ab0paTOPHBIX OMBITOB (Pa3loKEeHHE MEPOKCHAA BOAOPOJAa B TMPHCYTCTBUU KaTalu3aTopa, OIpeelieHne
Cpe/lbl PacTBOPOB BEIECTB C TIOMOIIBIO YHHBEPCATHLHOTO HHIUKATOPA, PEAKI[UH HOHHOTO 0OMEHa), TPOBE/ICHHE
MPaKTUIeCKON paboThl «BiHsHue pa3inIHbIX PaKTOPOB HA CKOPOCTh XUMHUECKON PEaKIHN.

Pacuérnbie 3agauu

Pacuérpl o ypaBHEHHSIM XMMHUYECKUX PEAKUUN, B TOM YUCIE TEPMOXMUMHUYECKHE PACUETHI, pACUETHI C
HCIIOJIB30BAHUEM TOHATHS «MACCOBasi A0S BEIIECTBAY.

Heopranuyeckasi xuMusi

Hemeramnbl. Ilonoxxenne HemetayuioB B llepuoguueckoid cucreMe XMMHYECKUX djiemeHToB J[.U.
MenneneeBa 1 0COOCHHOCTH CTPOCHHS aToMOB. PH3MYECKHEe CBOWCTBA HEMETAIUIOB. AJUTOTPOIHS HEMETAJLIOB
(Ha mpuMepe KucIoposa, cepsl, pochopa u yrieposa).

XUMHUYECKHE CBOWMCTBa BAKHEHIINX HEMETAJUIOB (TaJoreHoB, cepbl, a3ora, (ocdopa, yrimepoma u
KpEMHHUS) U UX COCANHEHNH (OKCHIOB, KUCIOPOACONEPIKAIIUX KACIOT, BOAOPOIHBIX COSTMHEHUN).

[IpuMeHeHne BaXXHEUILINX HEMETAIIIOB U UX COSIUHEHUM.

Merannel. [lonoxxenune meramnoB B Ilepuonnueckoil cucteme xumuueckux 3aemeHToB .M. Menaeneesa.
OCOOEHHOCTH CTPOEHHS IEKTPOHHBIX 000JI0YEK aTOMOB MeTaiioB. O0mue GU3NIecKre CBOMCTBA METaJIOB.
CniaBbl METAJJIOB. DNEKTPOXUMHYECKUM psAll HAIPSLKEHUNA METAIIOB.

XWMHUYECKHE CBOMCTBA BAXHEHIIMX METAIUIOB (HATPWH, KalWii, KaJbI[UH, MATHUHA, aTlOMUHHM, [HUHK,
XpOM, KeIe30, Me/Ib) U UX COCAMHEHUH.

OO6mme crocoObl TONMy4YeHHs] MeTasioB. Memannypeus. Kopposus memannos.

Cnocobvl 3auumst om koppo3uu. lIpuMeHeHre METaIJIOB B OBITY M TEXHHKE.

JKcnepuMeHTAIbHbIE METObI H3Yy4YeHHUS BelleCTB U UX MpeBpalleHui

Nzydenne komneknun «MeTajuibl W CIDIaBBI», OOpPA3IOB HEMETAIUIOB, pelIeHHe SKCIIEPHUMEHTATbHBIX
3a/1a4, HaOIOJIeHe M ONUCAaHKUEe JEMOHCTPAIIMOHHBIX U J1a00OpPaTOPHBIX OMBITOB (B3aUMOEHCTBUE THIPOKCUIA
QITFOMHHHS C pACTBOPAMH KUCJIOT | IIEJI04YeH, KaueCTBEHHBIE PEaKIINi Ha KATHOHBI METAIIJIOB).

Pacuérnble 3agauu

Pacuérsl macchl BemecTBa nin 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe UM O0BEMY
OJIHOTO M3 YYacTBYIOIIMX B PEAaKLUMU BELIECTB, pacu€Thl Macchl (00bEMa, KONMMYECTBA BEIIECTBA) MPOAYKTOB
PEaKIUK, €CIIM OJHO U3 BELIECTB UMEET MIPUMECH.

XuMus 4 KU3Hb
Ponp xumuun B obecrieueHHH SKOJOTMYECKOW, YHEPreTHYecKOW M THILNEBOH O0€30MacHOCTH, Pa3BUTHU



MeauIMHEL [oHATHE 0 HAyYHBIX METOJaxX MO3HAHMS BEUIECTB U XUMUYECKHUX peaKIui.

[IpeacraBnenust 00 OOMIMX HAYYHBIX MPUHIHUIMAX IPOMBIIIEHHOTO MOMYyYeHNsT BXKHEHIINX BELIECTB.

UYenoBek B MHpE BEIIECTB MU MaTEpUajOB: Ba)KHEWIINE CTPOUTENbHBIE MaTepuaibl, KOHCTPYKINOHHbIE
MaTepuaibl, Kpackd, CTEKJIO, KepaMHKa, MaTepuabl Ui dJEKTPOHUKH, HAHOMATEpHaJIbl, OpraHMYECKUe
W MUHEpaJIbHbIE YI0OpeHusl.

XuUMHUS W 3]I0pOBbE 4YeENOBEKa: MpaBWJa HCIOIb30BaHMS JIEKAPCTBEHHBIX IIpENapaTtoB,  IpaBHIa
0€30MacHOr0 UCIONB30BAHMUSA MPENapaToB OBITOBOW XHMHUH B IOBCEIHEBHOM KU3HH.

MesxknpeaMeTHble CBA3U

Peanuzanus MeXnpenqMeTHBIX CBS3€H NpU W3y4eHHWH OOIIeH M HeopraHuveckod xumuu B 11 kmacce
OCYLIECCTBIIICTCS Yepe3 HCIONb30BaHUE Kak OOIMIMX EeCTeCTBEHHO- HAyYHBIX MOHSTHH, TaK W IOHITHH,
SIBJIAIOIIUXCSA CUCTEMHBIMU JUIS OTJENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT' O IIHKIIA.

OOmue ecrecTBEeHHO-HAYYHBIC MOHSATHSA: HAy4YHBIH (pakT, TMHOTE3a, 3aKOH, TEOpHs, aHAJIW3, CHHTES3,
KJaccuuKaIysi, IepUoIMIHOCTD, HAOIOIEHHE, IKCIIEPUMEHT, MOJICTMPOBAHNE, H3MEPEHHE, SBICHHE.

@dusnka: Matepus, SHEPTHs, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOIM, PaJIHOAKTHUBHOCTD,
MOJIEKyJla, OJHEPreTUYecKHUil  ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBa,
(u3nUecKre BEIMYUHBI U SJJMHUIBI X H3MEPEHUS], CKOPOCTb.

Buosnorus: kierka, opraHusM, 3KocucTrema, Ouocdepa, Makpo- ¥ MHUKPOIJIEMEHThI, BUTAMUHBI, OOMEH
BEIIIECTB B OpraHU3ME.

I'eorpadusi: MuHEpabl, TOPHBIE TOPO/IBI, MTOJIE3HBIE HCKOTIAEMBIE, TOTUINBO, PECYPCHIL.

TexHomorusi: XuMu4eckasi MPOMBIIIUIEHHOCTh, METAJUTYPIHs, TPON3BOJICTBO CTPOUTEINHHBIX MAaTEPHAJIOB,
CEeNbCKOX03IHCTBEHHOE TPOMU3BOJICTBO, MHUIIEBAs MPOMBIIUIEHHOCTh, (apMaleBTHYECKasi MPOMBIIIIEHHOCTB,
MIPOM3BOICTBO KOCMETHYECKHX IPENapaToB, IMPOWU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEepHANIOB, JJIEKTPOHHAS
MIPOMBIIIUIEHHOCTH, HAHOTEXHOJIOTHH.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI IMPOI'PAMMBLI IO XUMHUHU HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHMUSI
JIMYHOCTHBIE PE3YJIBTATbI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3yJbTaTaM OCBOCHHS OOYJAIOIIMMHUCS IIPOTrpaMM CPEIHET O
ob1ero obpa3oBaHusl (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HayuHo-MeTomuieckoll OCHOBOW st
pa3paboTKN TUIAHUPYEMBIX pPE3YNbTaTOB OCBOEHHUS TPOrpaMM CpeAHero oOImiero oOpa3oBaHHS SABISETCA
CHCTEMHO- AeATEIbHOCTHBIN TTOJIXOI.

B cootBercTBHMM € CHCTEMHO-IEATEIBHOCTHBIM IIOJXOAOM B CTPYKTYpE JHUYHOCTHBIX pe3yIbTaTOB
OCBOGHHS TIpeiMeTa «XWMHS» Ha YpPOBHE CpemHero oOmero oOpa3oBaHUS BBIAEIEHBI CIETYIOINIHE
COCTaBJISIONINE:

OCO3HaHUE OO0YYAIOMIMMHUCS POCCHHUCKON T'pa)KTaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIEHOCTH U CaMOOIIPEIETICHHIO;

HaJM4Ire MOTHBAINY K 00yYEHUIO;

LIeJIEHATIPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHWI JMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH WU
HCTOPHYECKUX TpaauInii 0a30BOM HAYKH XUMHM;

TOTOBHOCTh W CHOCOOHOCTH OOYYarOIIUXCSI PYKOBOJCTBOBATHCS B CBOEW JAEATEIHHOCTH IIEHHOCTHO-
CMBICIIOBBIMH YCTAaHOBKAMH, TTPUCYIIIIIMH IIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMUS;

HaJM4Iue MPaBOCO3HAHMS 3KOJOTHUECKONW KYIbTYPhI i CIOCOOHOCTH CTaBUTH LM U CTPOUTD KU3HEHHBIE
TIJTaHEbL.

JImdHOCTHBIE pE3yNbTAaThl OCBOSHHS IpeaMeTa «XUMHS» JIOCTUTAIOTCS B EIWHCTBE YYEOHOH W
BOCTIUTATEIEHOM JIEATEIHbHOCTH B COOTBETCTBHH C TYMAaHHUCTHYECKUMH, COIHMOKYIbTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMH IIEHHOCTSIMH W HJI€alaMHd POCCHHUCKOTO TPa)TaHCKOTO OOIIECTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMu ¥ TMpaBWIAMH TIOBEIEHHS, CHOCOOCTBYIOIIMMHU TIpOIleccaM CaMOIO3HAHHS, CAMOPa3BUTHUS U
HPaBCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 00yUaIOIIHXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS TMpenMera «XUMHS» OTpakaroT CQOPMHPOBAHHOCTH OIBITA
MO3HABaTEbHOH M TPAKTUYECKOH [EeITETbHOCTH OOYyJaloNMXCs [0 pean3allid TMPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHUCIIE B YaCTH:

1) rPakKIAHCKOI0 BOCIIMTAHUS

OCO3HaHUSl OOYYaIOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX NpPaB M OOS3aHHOCTEH, YBaKEHHUS K 3aKOHY H
MIPaBOMOPSIAKY;

MPEACTABICHHS O COLUAIBHBIX HOPMAaX U MPaBUJIAX MEKIMYHOCTHBIX OTHOLLIEHUH B KOJJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPHYECKOW AEITENBLHOCTH NPU CO3AaHUU YUEOHBIX INPOEKTOB, pPELICHUU
y4eOHBIX M IO3HABATEIbHBIX 33/1a4, BBIIOTHEHUH XUMHUYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U PUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI APYTUX MpPH aHaIHu3e



Pa3InYHbIX BUIOB y‘le6HOI>i JACATCIbHOCTH,

2) MATPUOTHYECKOT0 BOCTIMTAHMS |

LIECHHOCTHOI'O OTHOLIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEAUIO0 OT€YECTBEHHOW XUMUU;

YBa)KEHUS K MPOIECCY TBOPUECTBA B 00JACTU TEOPUU U MPAKTUYESCKOTO MPUMEHEHUST XUMHH, OCO3HAHUS
TOr0, YTO JOCTH)KCHUS HAYKH €CTh PE3yJbTAT JUIMTEIBHBIX HAOIIOICHUH, KPOMOTIUBEIX SKCIICPUMEHTAIBHBIX
MOMCKOB, TOCTOAHHOTO TPY/Ja YYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHUBOB B ITOJyYEHHH U MTOCIEAYIONIEM aHAIN3¢ HH()OPMAITUH O IIEPEIOBIX
JIOCTUKEHUAX COBPEMEHHOW OTE€UECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHNA, STUYCCKOI'O ITIOBEACHM,

CITOCOOHOCTH OHCHMBAaTh CHUTyallud, CBA3aHHBIC C XHMUUCCKMMU SABJICHUAMH, HW NPHUHHUMATH
OCO3HAaHHBIC PCIICHUA, OPUCHTHUPYACHh HAa MOPAJIbHO-HPABCTBECHHBIC HOPMBI U ICHHOCTH,

TOTOBHOCTH OILICHUBATh CBOE IMMOBCACHNUEC U IMOCTYIIKH CBOUX TOBapI/IHIeﬁ C HO3I/IHPII>1 HPaBCTBCHHBIX U
IIpaBOBbLIX HOPM U OCO3HAHUE HOCJIeIlCTBI/Iﬁ OTUX MOCTYIIKOB,

4) (opMupoBaHuS KYJIbTYPHI 310POBbSI:

MOHUMAaHUS [EHHOCTEW 3I0pOBOr0 W 0e30MacHOro oOpasa KHU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOIO
OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U TICHXHUYECKOMY 3/I0POBbIO;

coOITI0IeHUS TIpaBUIT 0€30MaCHOT0 0OpAaIeHHUs C BEIECTBAMH B OBITY, IIOBCEIHEBHOMN KU3HH U B TPYJOBOU
JeSTeLHOCTH,

IMOHMMaHUA HEHHOCTHU IIpaBUJI UHANBUAYAJIBHOT'O U KOJIJICKTUBHOT'O 0€e30I1acHOro IMMOBCICHM B CUTyalluAX,
YTPOXKAOIIHX 37I0POBBIO U JKU3HU JTOJICH;

OCO3HAHUS TOCIENCTBUI W HENPUATHSA BPEAHBIX NPUBBIUEK (YIMOTPEOSEHUS alKOrojs, HAapKOTHKOB,
KypeHus);
5) TPYAOBOT0 BOCIIUTAHUSA:

KOMMYHHKATHBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATENbCKON JIeATEbHOCTH, OOIIECTBEHHO
MOJIE3HON, TBOPUYECKOM U JIPYTUX BUNAX JESITEINbHOCTH;

YCTaHOBKM Ha AaKTHBHOE YYacTHE B pEIICHUH TNPAKTHUYECKUX 3aJad COLHAIBHON HampaBiIeHHOCTH (B
paMKax CBOETO KJIacca, IIKOJIBI);

WHTepeca K  TPaKTUYECKOMY M3YYEHHIO npodeccuit Pa3IUIHOTO pona, B
TOM YHCII€ HAa OCHOBE IIPUMEHEHMsI MPEIMETHBIX 3HAHUN 110 XHUMHUU;

YBaXXEHUA K TPYMy, JIOJSIM TpyAa W pe3yibTaTaM TPYAOBOW AEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY

BBIOOPY MHMBUIYaTIbHON TPACKTOPUN 00pa30BaHH,
Oyaymield mpodeccny W pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIIOCOOHOCTEH K XUMHUH, HHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTHYECKOr0 BOCIIMTAHMS:

9KOJIOTMYECKH 1I€7IeCO00pPa3HOro OTHOLIEHHS K NPHUPOAE, KaK HCTOYHUKY CYIIECTBOBAHMS >KU3HU Ha
3emMite;

[IOHUMAaHHU I7100aJIBHOTO XapaKTepa IKOIOIMYECKUX MPOoOIeM, BIUAHUS 3KOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHHE IPUPOAHON U COLIMATIBHOM Cpenbl;

OCO3HaHUS HEOOXOIUMOCTHU HCIIOIb30BAHUS TOCTHKEHNH XUMHUH JUIS PELLICHUS] BOIIPOCOB PAllMOHATIBHOTO
[IPUPOAOIIONB30BaAHMUS;

AKTHBHOI'O HENpPUATUS JCUCTBUM, NIPUHOCSIIIMX Bped OKPYXKAIOLIEH NpUpPONHOM cpede, yMEHUd
MPOTHO3MPOBaTh  HEONAarompusATHBIE HKOJOTWYECKHWE IOCIACACTBHUA HIPEANPUHUMAEMBIX JOEHCTBUH U
MPEAOTBPAILATh HX;

HaJIW4MA PAa3BUTOrO HKOJIOIMYECKOrO MBIIUICHHS, SKOJIOIMYECKOH KyNbTYphl, OIBITA AEITEIbHOCTU
9KOJIOTMYECKO HaNpaBle€HHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMM B IO3HABATEIbHOW, KOMMYHHKAaTUBHOH U
COLIMAJIBHOM MPAaKTUKE, CIOCOOHOCTH M YMEHUS aKTHBHO IPOTUBOCTOATH UICOJIIOTHH XeMo(o0uH;

7) LEHHOCTH HAYYHOI0 MO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H
00ILIeCTBEHHOI MPaKTHKHY;

MOHUMaHHs cHeUn(UKH XMMHHM KaK HayKH, OCO3HaHMA €€ poad B (HOPMHPOBAHMH PalMOHAIBHOTO
HAyYHOTO MBILIUICHHS, CO3JaHMM LEJIOCTHOTO MPEACTABICHUS 00 OKPY)KaoLleM MHUPE KaK O CAHHCTBE
MPUPOABI U YEIOBEKa, B TO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEH U peLIeHNH MPOo0IeM COXpaHEHUs IPUPOAHOTO
paBHOBECHS;

yOSKIEHHOCTH B 0COO0M 3HAUMMOCTH XMMHUH JJIsl COBPEMEHHON LUBHIM3ALMHU: B €€ TYMaHUCTHYECKOH
HaNpaBICHHOCTH M Ba)KHOM POJNM B CO3JaHMU HOBOM 0a3bl MaTepHaJbHOH KyJIbTYpBI, PEIIEHHH TI100aTbHBIX
mpo0ieM yCTOWYHMBOTO pa3BUTHs UEIOBEUECTBA — CHIPHEBOHM, 3HEPreTUUECKOH, MUIIEBOM W HKOJIOTMYECKON



0e30MacHOCTH, B Pa3BUTUH MEAUIIUHBI, 00SCIIEUeHIH YCIOBUH YCIEITHOrO TPYAa U SKOIOTHYECKH KOM(MOPTHOM
KHU3HH KAXKJIOTO YiIeHa OOLIecTBa;

€CTECTBEHHO-HAYYHOH T'PaMOTHOCTH: IOHUMAaHHS CYIIHOCTH METOAOB MO3HAHUS, HCIOIb3YEeMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIOJIB30BaTh NOTy4aeMble 3HaHUS JUIS aHain3a U OOBSICHEHHUs SIBJICHHUN
OKpYXXAarollero Mupa M MPOHCXOAAMINX B HEM M3MEHEHMI, YMEHHs AenaTh 00OCHOBAaHHBIC 3aKIIOUCHHS Ha
OCHOBE HaYYHBIX ()aKTOB U UMECIOIIUXCS JAHHBIX C LIEIbIO MOTYYCHHUS IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENBHO HCIIONb30BaTh XMMUYECKUE 3HAHUS ISl PEUICHHS TPOOJIeM B PeasbHbIX
’KM3HCHHBIX CHTYAIHSX;

WHTEpeca K TO3HAHHIO M UCCIIEA0BATEIbCKOM ESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BaHHIO M C€amMooOpa3oBaHUIO, K AKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHHH 110 XUMHHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTSIMHM;

MHTEpeca K OCOOSHHOCTSM TPpyJia B Pa3InYHbIX chepax npodecCHoHaNbHON ACATEIbHOCTH.
METANPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE Pe3yNIbTaThl OCBOSHHUsT yueOHOro mpeaMera «XUMHsS» Ha YPOBHE CPEIHEro OOIIero
00pa30BaHuUs BKIIIOYAIOT:

3HAYMMBIC I POPMUPOBAHUS MUPOBO33PEHHSI 00YYAOIINXCS MEKANCIUITITHHAPHBIC (MEKITPEAMETHBIE)
o0IIIeHayYHbIC TIOHSTHS, OTPAKAIOIINE IIETIOCTHOCTh HAYYHOW KAPTHHBI MUpPA B CHIENU(UKY METOJIOB TTO3HAHHMS,
HCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs, SBIICHHE, MIPOIIECC, CHCTeMa, HayJYHBIH
(dakT, MPHHIWIL, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HWCCIeqoBaHWe, HaOIIOJIeHHe, H3MEpeHue,
9KCIIEPUMEHT U IPYTHUE);

YHUBEpCajbHble  y4eOHble JeiicTBHs  (IIO3HABATENbHBIC, KOMMYHHUKATHBHBIC, PETyJSTHBHBIC),
obecrieunBatonue GopmupoBanue HyHKIMOHATBHONW TPAMOTHOCTH U COLUANILHON KOMIIETEHIINN 00yYa FOIHXCs;

CIIOCOOHOCTh OOYYAIOMIMXCS HCIIONB30BAaTh OCBOCHHBIE MEXIAWCIUILTUHAPHBIC, MHUPOBO33PEHUYECKHE
3HaHWS U YHUBEPCaIbHbBIC yUeOHbIE JISHCTBUS B TIO3HABATENHEHON M COMAILHON IPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJICHHE YHHBEPCAJIbHBIMH YUYeOHBIMU ITO3HABATEIHLHBIMH,
KOMMYHHKATUBHBIMU U PETYJISTHBHBIMU JICHCTBHUSIMH.

Ilo3naBaTe/ibHbIE YHUBeEPCAJIbHbIE YueOHbIe IeldcTBHUS
ba3oBble JJornveckue el cCTBUSA:

CaMOCTOSTEIBHO (POPMYITUPOBATH M AKTYATU3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ paccMaTpHUBATh;

OTIPEICNATh IETN JSITEIBHOCTH, 3allaBas IMapaMeTpbl W KPUTEPUU WX JOCTHKCHHUS, COOTHOCHTH
Pe3yNBTATHI ACITSIHHOCTH C IIOCTAaBICHHBIMHY IIEIISIMHU;

HCIIONIB30BaTh TPH OCBOCHWUH 3HAHWUN MPHUEMBI JIOTHYECKOTO MBINIUICHUS — BBIICIATH XapaKTEpHEIS
MPU3HAKK TOHSATHH W YCTaHABIMBATH WX B3aUMOCBSA3b, HCIIOIB30BAaTh COOTBETCTBYIOIINE TIOHSATHS IS
00BSICHEHHUS OTHEIHHBIX (DAKTOB W SBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH TS KJIacCH(DUKAITIY BEIIECTB U XUMHUIECKUX PCaKIIHIL;

YCTaHaBIIMBATh HPUYHHHO-CIIEJICTBEHHBIE CBS3M MEXIy M3Y4aeMBbIMHU SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHE pacCyX[IeHHus (MHAYKTUBHBIC, JENyKTHBHBIE, [0 aHAJOTHWH), BEISBIATH
3aKOHOMEPHOCTH ¥ MIPOTUBOPEYHNS B PACCMAaTPUBAEMBIX SIBICHUAX, (POPMYINPOBATH BEIBOABI M 3aKITIOUCHUS;

MPUMEHATh B TPOIECCE ITO3HAHWSA, HWCIOIb3yeMble B XHUMHH CHMBOIIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa30BBIBATH MOICBHBIE TPEACTABICHUS — XUMUYECKHIH 3HAK (CHMBOJ) 3JeMEHTa, XuMudeckas (opmyna,
ypaBHEHHE XUMHUYECKOM pEaKkIuu — TPH pPElIeHWH YYeOHBIX TO3HABATEIbHBIX M MPAKTHUECKUX 3a/ad,
MIPUMEHATh Ha3BaHHBIE MOJECNBHBIC TPENCTABICHUS IS BBIABICHHUS XapaKTEPHBIX MPU3HAKOB HM3y4aeMBIX
BEIIIECTB U XUMHYECKUX PEAKIIHH.
ba3oBble uccienoBaTejbCKie 1eHCTBHS:

BIIJIETh OCHOBAMH METO/IOB HAYYHOT'O IO3HAHHS BEIIECTB M XUMHYECKUX PEaKIUil; JOPMYIHPOBATH LIEIH
M 3a/a4¥il WCCIEeNOBAHU, HCIIONB30BaTh IMOCTABJICHHBIE W CAMOCTOSTENBHO C(hOPMYIMPOBAaHHEIE BOMPOCH! B
KauecTBe MHCTPYMEHTA MO3HAHUS W OCHOBBI [UIs (DOPMHUPOBAHUS TUIOTE3BI MO TPOBEPKE MPABIILHOCTH
BBICKA3bIBAEMBIX
CY>KICHMUIA;

BIIJIETh HABBIKAMH CaMOCTOSITEJIHHOI'O TUIAHMPOBAHUS W TIPOBENCHUS YUYEHHYECKUX OSKCIIEPUMEHTOB,
COBEpIIIEHCTBOBATh YMEHUS HAOIIONATh 32 XOAOM IPOIIECCa, CAaMOCTOSTENFHO MTPOrHO3UPOBATH €r0 Pe3yIbTarT,
(hopMyrpoBaTH 000OIIEHNS ¥ BHIBOJIBI OTHOCUTEIHHO JJOCTOBEPHOCTH PE3YIIbTATOB UCCIIEOBAHMS, COCTABIISTh
000CHOBaHHBIN OTYET O TIPOICTaHHON paboTe;

MPUOOpPETaTh OMBIT YYECHUYECKOW HCCIeOBATEIbCKOW W MPOSKTHON JEATENbHOCTH, MPOSBIATH
CHOCOOHOCTH ¥ TOTOBHOCTH K CAMOCTOSITEIIbHOMY TIOUCKY METO/IOB PEIICHUS IPAKTHYECKHUX 337124, IPUMEHEHUIO0
Pa3IUYHBIX METOJIOB TIO3HAHUS.

Pabora c unopmanmeii:



OPHCHTHPOBATBCSI B  PAa3lMYHBIX HCTOYHMKAX HWHPopManuu (HAyYHO-TIOMYJApHas JHUTEpaTypa
XHUMUYECKOT0 COJep)KaHus, CIPaBOYHBIE IOCOOWs, pecypchl WHTepHeTa), aHamM3UpoBaTh HHQOpMAIHIO
Pa3IMYHBIX BUIOB U ()OPM MpENCTAaBICHNUS, KPUTHUECKH OLIEHUBATD €€ JOCTOBEPHOCTH U HEMPOTUBOPEYHBOCTH;

(dbopMyTUpOBaTh 3amMpOCHl U NPUMEHATH pa3lW4Hble METOAbI MpPH TOHCKE W 0TOOpe WH(pOpMaLuH,
HEOOXOJMMOM JUIsl BBIMOJTHEHMsI yueOHBIX 3a/1a4 ONpeAeNnEHHOrO TUIIA;

npuoOpeTaTh OMBIT KCIHONB30BaHHUsS HH()OPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH W Pa3lUYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATEIFHO BHIOMPATh ONTHMANBHYIO (OpMYy mpenacTaBieHus HHpopmanuu (cXembl, TpaguKH,
JMarpaMMBbl, TaOJHIIBI, PUCYHKH U JPYTHE);

WCTIOJIb30BAaTh HAYYHBIN SI3bIK B KAUECTBE CPE/ICTBA MPH Pad0OTe C XUMHUYECKOH WH(POPMAIEeH: TPUMEHSTH
MEKOpeaAMeTHble ((U3MYecKrne ¢ MaTeMaTHYecKue) 3HaKH UM CHUMBOJBI, (OpMynbl, abOpeBHATYypHI,
HOMEHKIIATYpY;

WCTIOJIB30BATh U MPEo0Pa30BLIBATH 3HAKOBO-CUMBOIIMYECKUE CPENICTBA HATIIATHOCTH.

KoMMyHHKATHBHBIE YHUBEpPCAJIbLHbIE y4eOHbIe IelicTBHSL:

3aJaBaTh BONPOCHI [0 CYIIECTBY OOCYy)KAaeMoW TeMbl B XOJ€ JUaiora W/Wii JUCKYCCHH,
BBICKa3bIBaTh UJIeH, (DOPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEILHO BBITIOJHEHUS MTPEUIOKECHHON 3a1a4H;

BBICTYIIaTh C IIPE3CHTALIMEN PE3YIbTATOB NO3HABATEIBHON JIEATENIbHOCTH, MTOJIYYEHHBIX CAMOCTOSATEIbHO
WM COBMECTHO CO CBEPCTHUKAMH IPH BBITOJHEHHHM XMMHUYECKOrO SKCIEPUMEHTa, MPAKTUYECKON padoThI 1o
HCCIICIOBAHHUIO CBOMCTB M3y4aeMbIX BEILECTB, peaM3aldud y4eOHOro mpoekTta U (OpMyJIHPOBaTH BHIBOIBI
[0 pe3y/ibTaTaM MPOBEACHHBIX HCCICIOBAaHUM IMyTEM COIIACOBAHUS MO3MIIMH B XOZE OOCYXIECHHUS M OOMeHa
MHEHUSIMH.
PerynsiTuBHBIE YHUBEpcalbHble yueOHbIe AeiicTBUA

CaMOCTOSITENBHO IUIAHUPOBATh U OCYLIECTBIISATH CBOIO IIO3HABATEIBHYIO AEATEIBbHOCTb, OLPEAEIIsIs €€ Leau
Y 33J1a9¥, KOHTPOJIMPOBATH U TI0 MEPE HEOOXOTUMOCTH KOPPEKTUPOBATE MIPejIaraeMbIil aTOPUTM AEHCTBHM TIpH
BBINIOJIHEHUH YUEOHBIX M MCCIICIOBATEIBCKUX 3a/1a4, BRIOMPATh Harnboee 3 GEKTUBHBIN CIIOCOO UX PELICHHS C
Y4E€TOM NOJIYYEHHUSI HOBBIX 3HAHUH O BEIIECTBAX U XMMUUYECKUX PEAKLIMIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEU IEATEIBHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKU.

HPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmerHpie pe3yibTaThl OCBOEHHS Kypca «OpraHuueckass XUMHUS» OTPaXKaloT: c(hOPMHUPOBAHHOCTD

MPEACTaBICHUI 0O XUMHUYECKONH COCTAaBIIAIONIEH €CTECTBEHHO-

HayYHOU KapTHHBI MUPA, POJIM XUMHH B TO3HAHWH SBJICHUN MPUPOJIBL, B (QOPMHUPOBAHNUHN MBIIUICHHUS U KYJIbTYPHI
TUYHOCTH, €€ (YHKIIMOHATHHOH TPaMOTHOCTH, HEOOXOMMMOW JUISI  pemieHWs MIPaKTHYeCKHX 3a7ad |
9KOIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3I0OPOBBIO M IIPUPOIHOM Cpere;

BIIAJICHNE CHCTEMON XMMHYIECKIX 3HAHUH, KOTOPasi BKIIFOYAET: OCHOBOITOJIATAIOIINE TOHATHS (XUMUYECKAN
3JIEMEHT, aTOM, DJIEKTPOHHASI 000JI0YKa aTOMa, MOJIEKYJIa, BAIEHTHOCTb, AJIEKTPOOTPHUIATEIFHOCTD, XHMHYECKas
CBSI3b, CTPYKTypHas (opmyna (pa3BépHyTas W COKpamI€HHas), MOJb, MOJSIpHAs Macca, MOJSIPHBIA OOBEM,
YTIIEPOMHBIN CKemeT, PYHKIIHOHAIbHAS TPYIIIa, PAIHKal, U30MEPHS, U30MEPHI, TOMOJIOTHYECKUHN Psifl, TOMOJIOTH,
YTTIEBOIOPO/IBI, KHCIOPOA W a30TCOAEPKAIINE COCAWHEHWS, MOHOMEp, IONUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMUHEHN ), TEOPUH M 3aKOHBI (TEOpWs CTPOSHHS OpraHWYecKHX BemecTB A.M.
ByrtnepoBa, 3aKkoH cOXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3BIK XMMHUH;
MHPOBO33pPEHUYECKHE 3HAHUA, JISKAIle B OCHOBE MMOHUMAaHHS MPUYNHHOCTH M CUCTEMHOCTH XHMHYECKHX
SIBIICHUH, (DaKTOMOTHYeCKHe CBENEHUS O CBOWCTBAX, COCTAaBE, MOMYYEHHH M OE30MaCHOM HCIONh30BAHUU
BOKHEHUIITNX OPTaHWMYECKHUX BEIIECTB B OBITY U MPAKTUIECKOH NEATENFHOCTH YeJI0BEKa,;

c(OPMUPOBAHHOCTE YMEHMH BBIIBJIATh XapaKTEpHbIC NPHU3HAKK IIOHATHH, YyCTaHAaBIMBATH ux
B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHS NPH ONHMCAHUM COCTaBa, CTPOECHHUS H
MPEBPALEHUI OpPraHUYECKUX COEINHEHNM;

c(OpMUPOBAHHOCTh YMEHUH UCIIOJIb30BATh XUMHYECKYIO CHUMBOJIUKY JUISl COCTAaBIICHUS

MOJIEKYJIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTON, COKpAIIEHHOM) (GOPMYST OPraHMYECKUX BELIECTB M YpaBHEHUI
XMUMHAYECKUX PEaKUHud, H3roTaBIMBAaTh MOIEIM MOJEKYJ OpPraHMYECKHMX BELIECTB Ui WJUTIOCTPAlMU HX
XMMHYECKOr0 U IPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUH yCTaHABJIMBATh NPUHAICKHOCTh N3YUYEHHBIX OPIraHUYECKUX BEIIECTB O MX
COCTaBy M CTPOCHHMIO K ONpelNeNéHHOMY KJacCy/TpylIe COeAWHEHUH (YrJIeBOAOPOABI, KHUCIOPOH H
a30TCOJepIKallIle COeTMHEHUS], BHICOKOMOJIEKYIISIPHBIE COEIMHEHUS ), AaBaTh UM HAa3BaHMUS IO CUCTEMATHUECKON
Homenkiatype (IUPAC), a Takxe NpUBOAMTH TPUBHAJIbHBIE HA3BAaHMUS OTHEIBHBIX OPraHMYECKHX BELIECTB
(THIIeH, TpONMIIeH, ALETUIIEH, 3THIICHIIIMKOIb, TIMLEpUH, QeHom, GopMaiblerui, alueTaibIerul, MypaBbuHas
KHCJIOTa, YKCYCHasl KHCJIOTa, OJICMHOBAas KHCJOTa, CTEAPUHOBAs KHCIIOTa, TIIIOKO3a, (PYKTO3a, Kpaxmail,



LEJUTION034, TIIUIIHH );

c(OPMUPOBAHHOCT yMEHHsI ONpENENsATh BUABI XUMHUYECKOW CBS3M B OPTaHMYECKUX COETUHEHUSIX
(omuHapHBIE U KpaTHEIE);

c(OPMUPOBAHHOCTh YMEHHsI MPUMEHSTH MOJIOKEHHSI TEOPHH CTPOEHUS] OPraHWYecKHX BemmecTB A.M.
BytnepoBa anst oObsicHeHHS 3aBUCHMOCTH CBOWMCTB BELIECTB OT MX COCTaBa M CTPOEHHS; 3aKOH COXPaHEHHS
Macchl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (HDU3NUECKUE U XMMHUYECKUE CBOMCTBA
TUIIUYHBIX TIPEJICTaBUTENEH Pa3IMYHBIX KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, dTaH, ATHJICH, MPOIWIIEH,
aneruiieH, OyranueH-1,3, merunOyranuen- 1,3, O€H30J1, METaHOJ, 3TAHOJ, ATHJICHTJINKOMb, TIUICPHH, (ESHOI,
aleTanbJeru]l, MypaBbUHasl M YKCYCHAsi KHCJIOTBI, TJII0KO3a, Kpaxmal, LEJUTI0NI03a, aMHHOYKCYCHAsl KUCIIOTa),
WJUTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEKIY HUMH YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUECKHX PEAKIUi C
HCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOIHOTO CHIPhs (HEDTh, MPUPOHBIH
ras, yrojib), clioco0bl UX NepepaboTKu U MPaKTHYECKOe TPUMEHEHHE IPOIyKTOB MepepadoTKy;

c(OPMHUPOBAHHOCT, YMEHHH MPOBOAUTH BBIYMCICHUS MO0 XMMHYECKHM ypaBHEHUSIM (Macchl, 00BEMa,
KOJIMYECTBa MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEaKIMK 110 U3BECTHBIM  Macce, 00bEMY,  KOJIUYECTBY
OJJHOTO W3 HCXOJIHBIX  BEIIECTB WM MPOJYKTOB PEAKIIUH);

c(OPMHUPOBAHHOCT, YMEHHI BIIJIETh CUCTEMOW 3HaHWH 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHUS,
WCTONB3YEMbIX B XUMHM TIPH H3YYEHUH BEIIECTB W XUMWUYECKHX SIBJICHUH (HaOJIoJcHUE, W3MEpeHHe,
SKCTIIEPUMEHT, MOJICIIMPOBAHKE), WCIONIb30BaTh CHCTEMHBIC XUMHUYECKAE 3HAHUS JUISI TPUHSITUS PEIICHUH B
KOHKPETHBIX )KU3HEHHBIX CHTYaIUsIX, CBI3aHHBIX C BEIECTBAMU U MX IMPHUMEHCHHEM;

c(hOpMHUPOBAHHOCTh  YMECHHH COOTIOAaTh npaBuja MOJI30BaHUS XUMHUYECKON
TIOCYZIOM W JTabOpaTOPHEIM 00OPYIOBAaHUWEM, a TaKXKe MpaBHia OOpAIEHHS C BEIIECTBAMHU B COOTBETCTBUHU C
HMHCTPYKIUSIMH 110 BBITIOJTHEHHU O JJAOOPATOPHBIX XUMUYECKUX OIBITOB; CHOPMHUPOBAHHOCTh yMEHUH
[JIAHUPOBATh W BBIMOJIHATh XUMHYECKHUN

JKCIIEpUMEHT (TIpeBpaIlleHUs] OpraHNYECKUX BEIIECTB NPHU HATrPEBaHWH, MONyYEHHE dTUJICHA W M3YYEHHE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIIMH OPTaHUYECKUX BEIIECTB, ACHATypalysi OEIKOB NPH HarpeBaHWH, LBETHHIC
peaknuu OETKOB) B COOTBETCTBHH C IPAaBHJIAMH TEXHUKH O€30TACHOCTH MPH OOpaIeHUH C BEIIECTBAMH H
nabopaTopHBIM 00OpPYIOBAHUEM, TPEICTABIATh PE3YJIbTATHl XUMHUECKOTO JKCIEpHUMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIUX PEAKIINI 1 (YOPMYyTHUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YIHTATOB;

chOpMHUPOBAaHHOCTh YMEHUH KPUTUYECKH aHAIM3WPOBATH XMMHUYECKYIO WH(OPMAIINIO, TIOTyIaeMylo U3
pa3HBIX HCTOYHUKOB (CpelicTBa MaccoBOW HHQoOpMaIuu, MIHTepHET U IpyTuX);

chOopMHUPOBAaHHOCTH YMEHUH COOIIONATH MTPABIIIA HKOJIOTHYECKH I1eJIeco00pa3HOro MoBeNeH!s B OBITY H
TPYAOBOH JEATEIEHOCTH B LENSIX COXPaHEHHS CBOETO 3J0POBhS U OKPYKAOIIEH IPUPOAHOI Cpe/Ibl, OCO3HABAThH
OITaCHOCTh BO3JICHCTBHS Ha JKMBBIE OPTaHMW3MBI ONPEACTEHHBIX OPraHUYEeCKHUX BEIIECTB, MOHWMAS CMBICI
mokazatens [1JIK, mosacHATs Ha mprMepax crocoObl YMEHbBIIEHHUS W MPEJOTBPAIIECHIS HX BPEAHOTO BO3AEHCTBUS
Ha OpPTaHU3M YeJIOBEKa;

Ui O0y4aloOMMXCsl C OTpaHMYEHHBIMH BO3MO)KHOCTSIMH 3/I0POBBSI: YMEHHE NPUMEHATh 3HAaHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUM;

JUTA CIENBIX W CHa0OBUAANIMX OOYYArOIIMXCS: YMEHHE HWCIONh30BATH PEIbe(HO TOYEUHYIO CHCTEMY
obo3rauenwit JI. bpaimst st 3anMcu XUMUIeCKUX (OPMYIL.

11 KJIACC

IIpeamerHblie pe3ynbTaTsl OCBOEHH Kypca «O0mmas 1 HeopraHuuecKast XUMUsD» OTPaXKaroT:

chOpMHUPOBAaHHOCTH MPEICTABICHUI: 0 XUMUYIECKON COCTaBISIONIE ©CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIM XMMUHU B MO3HAHUH SIBJICHUI HPUPOIBI, B HYOPMUPOBAHMH MBILUIEHHUS U KYJIbTYPbI JIUYHOCTH, €€
(YHKIMOHANBHOW TI'PaMOTHOCTH, HEOOXOAMMOW JUISl pElIeHHs NPAaKTHYECKHX 3aJad M OKOJOTMYECKH
00OCHOBAaHHOI'O OTHOILIEHHUS K CBOEMY 3/10POBbIO U IPUPOJHOI cpee;

BJIa/ICHHE CUCTEMOM XMMUYECKUX 3HAHUH, KOTOpast BKIIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUN
ANIEMEHT, aTOM, M30TOIl, S-, P-, - 3JIEeKTPOHHBIC OPOMTAIN aTOMOB, HOH, MOJIEKYJA, MOJIb, MOJSIPHBIN 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPHLATENILHOCTh, CTENEHb OKHCJICHHS, XUMHUYECKas CBA3b (KOBaJICHTHAsl, MOHHAaf,
MeTaJNTH4ecKasi, BOAOPOAHAs ), KpUCTAIUINYECKas PEIIETKA, TUITBI XUMHUYECKUX PEAKIUH, PaCTBOP, 3JIEKTPOJIUTHI,
HE3JICKTPOJIMUTHI, BJIEKTPOIUTHUYECKAs] IUCCOLMALUS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOH
peakunu, XUMHYECKOE pPaBHOBECHE); TEOPHM M 3aKOHBI (TEOPHS 3JIEKTPOIUTHYECKOH UCCOLUALNH,
nepuoanyeckuil 3akoH [I.JMI. MenzaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHUA H
MpEBpALICHUs] SHEPTUM MpPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XWUMHHU,
MUPOBO33PEHUYECKUE 3HAHH, JIEKAIIWEe B OCHOBE IMOHUMAHHUS MPUYMHHOCTH M CHCTEMHOCTH XHUMHMUYECKUX
SBJICHUH, (DaKTOJIIOTMYECKHE CBEACHUS O CBOMCTBAX, COCTaBe, MOJNYYEHHH M OE30HaCHOM HCIOIb30BAHUH



Ba)KHEHUIITHX HCEOPraHNMYCCKUX BCIICCTB B 6I)ITy n HpaKTI/I‘{eCKOﬁ JACATCIBbHOCTH YCJIOBCKA,

c(OPMUPOBAHHOCTE YMEHHMI BBISBIISATh XapaKTepHbIC TNPHU3HAKK TOHATHH, YyCTaHABIMBATH 150.¢
B3aMMOCBSI3b, HCIIOJIB30BAaThb  COOTBETCTBYIOLUE  IIOHATHS IPU ONMCAHUH HEOPraHUYECKUX BELIECTB U UX
IIpEeBPAlLCHUN;

c(OPMHUPOBAaHHOCTh ~ YMEHHI  HCIIOJNB30BaTh  XMUMHUYECKYIHO  CHMBOIUKY JUISI COCTABJICHUS POPMYI
BEIICCTB M YPaBHCHUH XUMHYCCKUX peakimii, cucremaTnueckytro HoMmeHknatypy (IUPAC) u TpuBHanmbHbIC
Ha3BaHUs OTJEIbHBIX HEOPTaHWYECKUX BeEIIecTB (YrapHBIA Ta3, YIVIEKUCIBIM ra3, aMMUaK, raiéHas W3BECTb,
HeraméHasi U3BeCTh, TUThEBAsI COJIA, IIUPHUT U JAPYTHE);

c(hOPMHUPOBAaHHOCTh YMEHHI ONPEACIATh BAJICHTHOCTh M CTCIICHb OKUCICHHUS XUMHYECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3MUYHOTO COCTaBa, BHUJ XUMHUYCCKOHW CBSA3M (KOBAJICHTHAs, HOHHAs, MeETaJUTHYecKas,
BOJIOPOJIHAS) B COSAMHCHUSX, TUIT KPUCTAJUTHUECKON PEIIETKA KOHKPETHOTO BEIIECTBA (ATOMHAsI, MOJICKYJISIPHAS,
HMOHHAs1, METAJTUYECKas), XapakTep CPeabl B BOAHBIX pacTBOPAX HEOPTaHUYECKUX COCIUHECHUI;

c(hOpMHUPOBAaHHOCTh YMEHUH YCTaHABIMBATh MPUHAISKHOCTh HEOPTaHUYECKUX BEIIECTB 10 UX COCTaBY
K ONpeAcnEéHHOMY KIACCY/TpyNIe COeIMHEHHUI (IPOCThie BEIISCTBA — METaUIbl U HEMETasUlbl, OKCHJIbI,
OCHOBaHWUS, KUCJIOThI, aM(OTEPHBIC THAPOKCUIBI, COJIH);

c(hOPMHUPOBAaHHOCTh YMEHHMM PACKPBIBATh CMBICH THepuoauueckoro 3akoHa JI.M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLIYI0, O0BSICHUTEIBHYIO U IPOrHOCTUYECKYIO (D)YHKIIHH;

c(hOPMHUPOBAaHHOCTh YMEHUI XapaKTePU30BaTh FJICKTPOHHOE CTPOCHHUE ATOMOB XMMHUUECKUX 3JIEMEHTOB 1—
4 mepuogoB Ilepuoanueckoii cucteMbl XxumMuaeckux 3memenToB .M. MenneneeBa, uCmonb3ys MOHATHS «S-, P-,
d-aekTpoHHBIE OPOUTAIIY,
«OHEPTETHUYECKHUE YPOBHI», OOBSCHATH 3aKOHOMEPHOCTH M3MEHCHHUS CBOWCTB XHMHUYECKUX JJIEMEHTOB W HX
COEIMHEHUH 110 nepuosaM u rpynnaM Ileproanueckoii cucremsl xuMuyeckux aaemenTos .M. MenneneeBa;

chOPMHUPOBAaHHOCTh  YMEHHMH  XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA
HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPXKIATH CYIICCTBOBAHUE TEHETUYIECKOM CBSI3U
MEXIYy HEOPTraHWYECKMMH  BEIIECTBAMU C ITOMOIIBIO YPABHEHUH COOTBETCTBYIONMINX XUMHIECKUX PEAKITHI;

c(hOPMHUPOBAHHOCTh YMEHHUS KIaCCU(UIIMPOBATh XMMHUYECKHE PEAKIMK I10 Pa3IMUHbIM IPU3HAKAM
(uncimy ¥ coCTaBy pearMpyroUINX BEIIECTB, TEIIOBOMY 3 (eKTy peakinu, U3MEHEHHIO CTeleHelH OKHCIeHUS
AJIEMEHTOB, OOPATUMOCTH PEAKIINH, YIaCTHIO KaTaIn3aTopa);

chOopMHPOBAaHHOCTH YMEHUH COCTABIISITh YPABHEHU S PEAKIINi Pa3INYHBIX THITOB, TOJTHBIE U COKPAIIEHHBIE
YpaBHEHUS PEaKINi HOHHOTO 0OMEHa, YIUTHIBAsl YCIOBHS, PH KOTOPBIX 3TH PEAKIIUU HAYT JO KOHIIA;

chOopMHUPOBAaHHOCTh YMEHUU TPOBOJUTH PEAKIIMH, TOATBEPKAAIOIINE KAYeCTBEHHBIN COCTAB PAa3INIHBIX
HEOPraHWYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOpax
HEOPraHWYECKUX BELLECTB;

c(hOpMHUPOBAaHHOCTH, YMEHUH pAacKpBIBATH CYINTHOCTh OKHCIHTEIHHO- BOCCTAHOBUTENBHBIX PEAKIIHN
MTOCPEICTBOM COCTaBIIEHUS DJIEKTPOHHOTO OajaHca dTHX PeaKuii;

chOpMHUPOBAaHHOCTh YMEHHUH OOBSCHATH 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEAKIIMH OT Pa3IHIHBIX
(hakTOpoB; XapaKTep CMEIICHHUS XWMHUYECKOrO pPAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JECHCTBUS
(mpuanA Jle HlaTense);

chOpMHUPOBAaHHOCTH YMEHHUW XapaKTepH30BaThb XHMHUYECKHE TMPOIECCHl, JISKAIINe B OCHOBE
MIPOMBIIIUIEHHOTO TIOMYYeHHs] CEPHOM KHCIIOTHI, aMMHakKa, a TakkKe CPOPMHPOBAHHOCTH IPENCTABICHUN 00
OOIIMX HAYYHBIX MPUHIUTIAX U IKOJIOTHUECKUX MTPOOIEMaX XHMHIECKOTO TPON3BOJICTBA;

chOopMHUPOBAaHHOCTH YMEHHI MPOBOAUTH BRIYHCICHUS C UCTIOIH30BAHUEM TTOHSATHS
«MaccoBasi JONs BEIIECTBA B PACTBOpE», OOBEMHBIX OTHOIIEHWH Ta30B NMPH XUMHYECKHUX PEAKIHSIX, MACCHI
BeIllecTBa MK 00BhEMa Ta30B 110 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MIIH 00BEMY OHOTO U3 YYaCTBYIOIIHX
B peaKIWH BEIIeCTB, TEIIOBOro 3(d¢dekra peaknumn Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl BEIIECTB,
MpEBPALLICHUS U COXPAHEHUS SHEPIULL;

CdhopmMupoBaHHOCTE YMEHUI COOMIOATH TPaBUIIA TOIB30BAHMS XUMHUYECKOW MOCYAOH U 1a00paTOPHBIM
000pyI0BaHMEM, a TAK)KE TIPaBIIa OOPAIIEHHS C BEIIECTBAMHU B COOTBETCTBHH C WHCTPYKIIMSMHU IO BBITOTHEHUTO
J1a00PaTOPHBIX XUMUYECKHX OIBITOB; C(HOPMHUPOBAHHOCTh YMEHH ILIAHWPOBATh W BHIMONHATh XUMHYECKHN
AKCIIEPUMEHT (pa3IoKeHue MepOKCHIa BOAOPOa B MPUCYTCTBHH KaTaIM3aToOpa, ONMPEeNIeHIE CPelbl PACTBOPOB
BEIIIECTB C IMOMOIIBI0 YHUBEPCAITBHOTO WHMKATOPA, BIUSHHUE PA3IIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOH
peaKIuy, peakni HOHHOro oOMeHa, KaueCTBEHHBIE PeaKklu Ha Cynb(ar-, KapOOHAT- M XJIOPH/I-aHHOHBI, Ha
KaTHOH aMMOHHSI, PElIeHNe IKCIIEpUMEHTAILHBIX 33/1a4 110 TeMaM «Metambsi» 1 «HeMeTras») B COOTBETCTBHH
C TpaBHJAMHM TEXHHKH O€30MacHOCTH NpU OOpallleHMH C BENIeCTBAMHU H JIAOOpAaTOPHBIM O0OpYyIOBaHHUEM,
MIPEJCTABIIATh PE3yIbTATHl XMUMHUYECKOrO SKCIIEpUMEHTa B (hopMe 3allMCH ypaBHEHHH COOTBETCTBYIOIIMX
peaknuii 1 GopMyITUPOBATH BBIBOIBI HA OCHOBE STUX PE3Y/IhTATOB;

c(hOpMHUPOBAaHHOCTh YMEHUH KPUTHUYECKH aHAJTM3UPOBATh XMMHYECKYH MH(POPMAIINIO, TIOIyYaeMyr U3
Pa3HBIX UCTOYHUKOB (CpPENICTBA MACCOBOM KOMMYHUKANWU, IHTepHET U Ipyrux);



c(OpPMUPOBAHHOCTh YMEHHH COOIIONATH MPaBHIIa IKOJIOTHUECKH 1eNIeCO00pa3HOro TOBEACHUS B OBITY U
TPYAOBOM AEATENBHOCTH B LIENSIX COXPAHEHMs CBOEr0 37I0POBbS U OKpYKarollel MpUpPOTHON Cpebl, OCO3HABATh
OIaCHOCTb BO3/ICHCTBHS HA KUBBIE OPraHU3MBI ONpENENEHHBIX BEIECTB, MOHMMas cMbicn mokazartens [1JIK,
MOSICHATh Ha MpUMEpax CHOCOObl YMEHBIICHHUS M MPEeNOTBPAILEHUS UX BPEJHOTO BO3JCHCTBUS HAa OPTaHU3M
4eJI0BEKa;

Ui OOy4aloMMXCS C OrPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE MNPUMEHSTH 3HAHHUS 00
OCHOBHBIX JIOCTYITHBIX METOZaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUMH;

IUIsL CIIETIBIX U CIa0OBHMIMX OOYUYalOIIMXCS: YMEHHE MCIONIB30BaTh PENbe(HO TOUEUHYIO CHCTEMY
oboznauenuii JI. Bpaiinst qyist 3anmMcu XUMUIECKUX POpMYII.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

Ner/m

HaumenoBanue pa3acioB U TEM

lee6Horo npeameTa

KomnuectBo

JacoB

ITporpamMmHOe conepkaHue

OCHOBHEIE BUAbBI ACATCIBPHOCTH o6yqafom1/1xcx

Paznen 1. TeopeTnueckne 0CHOBBI OPraHUYECKON XUMHH

AJIKaHbI

MertaH U 3TaH — OPOCTEUILINE NMPEACTABUTENH aJKAHOB:
COCTaB, XHMMHYECKOE CTpOEHHE, (U3MUECKHe U
XUMHYECKHE CBOMCTBA (PeaKIiy 3aMeIIeHHs 1 TOPEHHS),
HaXO0XJICHWE B IIPHUPOJIE, TIOyICHUE U TIPIMCHEHNE

1.1 |lIpeamer opraHuYecKo# XUMHUH. |3 [Ipeamer opraHuueckoil XuMuUM: €€ BO3HHUKHOBEHHE, | PackpblBaTh CMBICI HM3y4aeMbIX MOHSTHI (BBISBIATH HX
Teopwust cTpoeHHs OpraHUYeCKUX pa3BUTHE ¥ 3HAYCHHE B INOJTYYEHHH HOBBIX BEIECTB M | XapaKTepHblE MNMPU3HAKH), YCTaHABJINBATh WX B3aUMOCBS3b.
coeauHeHuit A.M. Byrneposa MaTepHaoB. Teopuss ~ crpoeHuss ~ opraHudeckux | [IpUMEHSATh TONOXKEHUS TEOPUH. CTPOCHUSI OPraHUYECKHX

coenuHennit A.M. ByrnepoBa, e€ ocHOBHbIe monokeHus. | BemectB A. M. ByrnepoBa st oObsiICHEHHs 3aBHCUMOCTH
CrpykTypHble  (OpMYIBl  OPTaHMYECKMX  BEIIECTB. | CBOWCTB BEHIECTB OT MX COCTaBa M CTpoeHus. Mcronb3oBath
lomonorus,  u3omepusi.  XuUMHYecKass CB3b B | XMMHYECKYIO CHMBOJIMKY JUIS COCTABJICHHS MOJIEKYJISPHBIX
OpPraHWYecKUX COEJMHEHUSX: KpaTHblE CBSI3U, G- M T- | CTPYKTYpPHBIX  (pa3BEPHYTOH,  COKpamEHHOH)  (dopMyn
cs3u. [IpencrasieHre 0 KIIaCCH(PUKALNM OPraHUISCKUX OpraHn4yeckux BemecTB. OnpeaensaTs BHIbI XUMHUYECKOH
BEIIECTB. HomeHnknaTypa OpPTraHWYECKUX | CBA3U (OJMHAPHBIEC, KPATHBIE) B OPraHUUECKUX COCIUHEHMSX.
coelMHeHu(cucTeMaTHyecKast) U TpuBHalbHBIE | PackpelBaThb polb OpPraHM4EeCKOW XUMHMU B IIPUPOZIE,
Ha3BaHUs  BAXHEWIIMX  NPEACTaBUTENICM  KJIAacCOB | XapaKTepHU30BaTh €€ 3HA4YeHHWE B OKU3HH  4YeNlOBEKa,
OpraHWYecKHX BEIIECTB. JKCNEPMMEHTAIbHbIE METOAbl | WILIFOCTPUPOBATh CBS3b C APYTMMH Haykamu. HaOmronate u
H3y4YeHMsI BeLleCTB M MX NPeBPAILeHHI: OIUCHIBATh  JEMOHCTPAI[MOHHBIE ONBITHI; IPOBOAUTH U
OIUCBIBATH JIAOOPATOPHBIE OMBITHI U MPAKTUIECKUE PAOOTHI

® J[eMOHCTpaLuu: parop P p
— O3HaKOMJIEHHE ¢ 00pa3laMu
OpraHM4ecKHX BEIECTB U MaTEpHaIaMU Ha UX OCHOBE;
OIBITHI IO TPEBPAIIECHUI0 OPraHMYECKUX BEIIECTB IPHU
HarpeBaHuU (IUIaBJIeHUE, OOYTIIMBAHUE U TOPEHUE).
® JlaGopaTOpHBIE OTIBITHL:
— MOJICITMPOBaHKUE MOJICKYJI OPraHU4YECKUX BEIECTB
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Paznen 2. YriaeBogopoabl

21 [lpenenbHbie yrieBoaOPOIABl — |9 ANKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMUECKMH psAn. | PackpbiBaTe cMbICT W3ydaeMbIX MOHSTHI (BBIIBISTH HX

XapaKTepHbIe NPHU3HAKN), YCTAaHABIMBAaTh WX B3aUMOCBS3b,
WCIIONIb30BaTh COOTBETCTBYIOUINE TOHATHS IPH ONMCAHUH
COCTaBa, CTPOEHHS W  MPEBPAIICHWH  OpPraHMYECKHX
coequHeHNH. Mcronb30BaTh XMMUYECKYIO CHMBOJHMKY IS
COCTaBJICHHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,




2.2

HenpenenbHbie yriaeBoaopopl:
AJIKEHBI, aJTIKaJUEHBI, aJTKUHbBI

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH pan.
OTuneH — NpocTeluii NpeACcTaBUTENb AIKEHOB: COCTaB,
XMMHYECKOe CTpOeHHe, (U3NYecKre M XHUMHYECKHe
CBOMCTBa (peakluu THAPUPOBAHUS, TaJIOTCeHUPOBAHUS,
THJpaTalyy, OKUCICHUS U MOIMMEpH3alii) HaXoXKAeHHE
B TIpUpOJie, TOIYy4E€HHE M NpPUMEHEHHE. AJIKaIUEHBI:
Oyragmen-1,3 wu wmerwnOyramuen-1,3, XuMudeckoe
CTPOEHHE, PeaKHs NOJIMMEPHU3ALUH, PUMEHEeHHe (IS
CHHTE3a TPHUPOAHOTO M CHUHTETHYECKOro Kaydyka H
pe3uHbI). AJIKUHBI: COCTAaB U OCOOCHHOCTH CTPOCHWS,
TOMOJIOTMYECKUI psif.  AULETWIeH — NpOCTeHIINi
MpeACTAaBUTENb aJIKUHOB: COCTaB, XMMHUYECKOE CTPOEHHE,
¢usnueckue W XMMHUYECKHE CBOMCTBa  (peakiuu
THIPUPOBAHMUSA, raJlOreHUPOBAHUA, THIpaTaIliuu
TOpeHUs), HaxOXJIEHWe B TMpPHUPOAE, IOIy4CHHE U
IPUMEHEHHE

2.3

ApeHsI: 6EH30J1 ¥ TOITYOI, COCTaB, XUMHUYECKOE CTPOSHHE
MoJeKys1, (hu3nueckre U XUMUYECKHE CBOMCTBA (peaKuu
rajJloreHUpPOBaHKUs W  HUTPOBAaHWs), TMOJYyYeHHE U
npuMeHeHue. BiusHue OeH3oia Ha OpraHu3M YesnoBeKa.
['eHernueckas CBsi3b yrieBOAOPOJIOB

COKpAIIEHHO) dopmyn OpraHUYEeCKHUX BEILECTB.
YcTaHaBIUBATh MPUHAUIC)KHOCTD BEMICCTB K OMPEICIICHHOMY
KJIaCCy YIJICBOIOPOJIOB IO COCTaBY M CTPOCHUIO, Ha3hIBATh UX
o CHCTEMATHYECKOM HOMEHKJIATYPE; MIPUBOIIUTH
TPUBHAJBHBIC  HA3BaHUSA  OTACIBHBIX  IIPEICTaBUTEICH
yrieBoopoaoB. OmpeneNars BHIbI XUMHUYECKOW CBS3H B
MOJICKYJTaX YTJICBOJAOPOIOB; XapaKTePHU30BATh 3aBUCHMOCTH
PEAKIIMOHHON CITOCOOHOCTH YTIJIEBOJIOPOJOB OT KPATHOCTHU
KOBQJICHTHOM CBs3M. XapaKTEPU30BaTh COCTaB, CTPOCHHE,
MPUMCHEHUE, (U3UUCCKHE M XHUMHYCCKHE CBOMCTBA,
BKHEHIIIHE CIIOCOOBI MOJTyICHHU ST TUTTHYHBIX MPEICTABUTEICH
pa3IMUYHBIX KJIACCOB  YIJIEBOIOPONOB (MeTaHa, JTaHa,
STHJICHA, alleTWiIeHa, Oyramuena -1,3, OeH3oma, TONyoja).
BBIABIATE TE€HETHYECKYIO CBSI3b MEXKIY YITIEBOAOPOJAMHU U
HO)ITBep)K)IaTI) eé HaJIM4YHue ypaBHEHI/ISIMH COOTBeTCTByIOH_II/IX
XUMHUYCCKUX peaKLH/Iﬁ C HCIOJB30BAHHUEM Cpr'KTypHI)IX

thopmyi.

2.4

ApomaTtuueckue
YTIIEBOIOPO/IBI

IIpuponusie HUCTOYHUKHU
YTJIEBOJOPOIOB u ux
nepepaboTKa

[Mpuponssrii ras. [lonyrHeie HedTsiHBIE ra3bl. Hedth u €€
npoucxoxnaenne. CrocoObl  mepepaboTku  HedTH:
MIEPEroHKa, KPeKUHT (TePMUYECKUH, KaTaJTUTUYECKHUIl).
[poxykTel mepepaboTkn HepTH, HX IMPUMEHEHHE B
MPOMBIIIICHHOCTH Hu B OBITYy. KameHHBIH yromp u
MIPOIIYKTHI €0 MepepadoTKH.

JKcnepuMeHTAIbHbIE METOAbI M3yYeHHs] BEeLIeCTB U HX
NpeBpaLleHMil:

® J[eMOHCTpaLuu:

— xomnekpn «HedTe» u «Yromb»;

— BuIeodpparMeHT « BynkaHu3amus pe3nHbD.
® JlabopaTopHBIE OIIBITHL:

— Ka4eCTBEHHOE OIMpe/eCHUE YIiepoia U BOAOPOAA B
OpraHU4eCKHUX BEIIECTBAX;

— O3HAaKOMJIEHHE ¢ 00pas3lamH IUIacTMAacc, KaydyKoB U
pE3UHBL;

— MOACIHMPOBAHUC MOJICKYJI yriaesoaopoaoB u
TaJIOrCHOIMPONU3BOAHBIX.

XapakTepu30BaTh HMCTOYHHKH  YIJICBOJOPOJHOTO  CHIPBA
(HedTh, IPUPOAHBIN Ta3, YTOJb), CIOCOOBI HX MepepaboTKU 1
[PaKTUYECKOEe IPUMEHEHHE IMONy4aeMbIX POAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE METOIBI MO3HAHMS —
NpOBeJeHNE, HAOMIONEHHEe W  OIMCAHHE XHMHYECKOro
IKCIEPUMEHTa (1a0opaTOpHBIC OMBITEI M IPAKTHYECKHE
paboter). CrenoBaTh TpaBHiIaM 0Oe3omacHoii paboTel B
7Ta00paTOpUH TP WCIIONB30BAHHM XUMHYECKOH IMOCYIbl H
000pyI0BaHMS, a TAKKE MPaBIIaM OOpAIIEHHS C BEIIECTBAMU
B COOTBETCTBHH €  HHCTPYKUHMSAMH  BBIIOJHEHHS
71a00paTOPHBIX OIBITOB U IPAKTHYECKUX PaOOT 10 OIYYEHHIO
U H3YYCHHIO OpraHMYEeCKHX BellecTB. lIpencTaBisTh
pe3yibTaThl JKCIIEpUMEHTa B (opMe 3ammcH ypaBHEHHH
COOTBETCTBYIOIMX PEAKIMI U IeNaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTE BBIMHCIEHMS IS OUPEICICHHS MOJCKYJISPHOU
(OpMyIBI  OPraHMYECKOr0 BEIIeCTBa, M0 ypaBHEHHIO
XUMHUYECKol peakumu. CaMOCTOATENBHO IUIAHHPOBATH H
OCYIISCTBIISITh  CBOKO ~ MO3HABATENBHYIO  JIEATEIBHOCTB;
NPUHUMATh aKTHBHOC YydYacTHEe B TIPYINIOBOW y4eOHOU
JEATEILHOCTH




® [IpakTryeckue paboOTHI:
Ne 1. [TonyueHue 3THIICHA M U3YYCHHE €r0 CBOHCTB.

® PacuéTHbIE 3aJa4H:

— oIpeJeneHne MOJIEKYIIPHOH (bopmyIsl
OpraHMYeCcKOro BEIIeCTBA MO MACCOBBIM JONISIM aTOMOB
XMUMHYECKHX OJIEMEHTOB; pPacuéThl IO ypaBHEHHIO
XHMHYECKOH peakiuu
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Paznen 3. Kuciopoaconep:kanye opranuvdecKue CoeTHHEHHsI

31

Cruptsl. Oenon

3

IIpenensHbIE OHOATOMHBIE CIIUPTHL: METAHON U ATAHOI,
XMMHYECKOe CTpoeHHe, (U3NMUECKne W XHUMHYECKUe
CBOMCTBa (peakiMM C  aKTUBHBIMM  MeETaJlJIaMH,
raJlor€HOBOJJOPOAAMH, ropeHue), MIPUMEHEHHE.
Bogoponnas  cBa3p.  DU3MONOrMUECKOE  JIEWCTBHE
MEeTaHojla ¥ DJTaHOJNa HAa OpraHU3M  YeNoBeKa.
MHOroaToMHbI€ CIIUPTHL: 3TUICHTINKONh U TIIUICPHUH,
XMMHYECKOE CTpOCHHE, (U3MUecCKHe W XHUMHYECKUE
CBOICTBa (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH,
KayecTBEHHAss pPeakiys Ha MHOTOaTOMHBIC CIHPTHI).
DuU3MOIOrMUECKOe JICHCTBME HA OpPraHM3M YEJIOBEKA.
IIpumeHenne rMuepuHa M STWICHNIMKONA. DeHOol.
CrpoeHre MoOJeKyNbl, (U3NUECKHE UM XUMHYECKHE
cBoiictBa  (QeHona. TokcuuHOCTh  (eHONA,  €ro
(dusnonornyeckoe JEWCTBUE HA OPraHW3M YeNOBEeKa.
[Ipumenenue Gexona

3.2

AnbIeruapl. KapOoHnoBrie|
KucIOTHL. CIOXKHBIE 2QHUPHI

Aupierupl: popManbIeru 1 aleTanbIerul, XUMHIeCKoe
CTpoeHue, (M3NIECKNEe U XUMUIECKIE CBOUCTBA (PEeaKIuI
OKHUCJIEHUS M BOCCTAHOBJICHHs, KAUECTBEHHbIE PEaKIMH),
noyrydeHne 1 npuMeHeHne. OIXHOOCHOBHBIE TIPEAebHbIE
KapOOHOBBIE KHCJIOTBI: YKCyCHasi KHCJIOTa, XUMHYECKOe
CTpoeHHe, (pu3myeckne M XMMHYECKHEe CBOMCTBA (00IIme
CBOWCTBA KHCIIOT, PeaKIus dTepU()UKAINH), TOTyICHUE H
npuMeHeHre. CTeaprHOBas W OJICMHOBAsh KUCIOTHI Kak
MPENCTABUTEIH BBICIIMX KapOOHOBBIX KUCIOT. MpITa Kak
CONM BBICIIMX KapOOHOBHIX KHCJIOT, HX MOIOIIee
nerictBue.  CrioxHble 3(QuUpPBl  Kak  MIPOW3BOIHBIC
KapOOHOBBIX KHCIOT. ['maponu3 cioxHbIX 3GupoB. XKups
Kak TPOM3BOAHBIC TIIMIEPHHA M BBICIINX KapOOHOBBIX
kucnot. ['maponus sxupos

PackppiBaTh CMBICT HM3y4aeMbIX TMOHSTHH (BBISBIATH HUX
XapakTepHble TNPHU3HAKH), YCTAHABIMBAaTh HMX B3aHMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIUE IIOHATUSA IIPU OINHUCAHUU
cocTaBa, CTpPOGHHS M  IPEBpAIlEHHH  OpPTaHUYECKUX
coenuHeHni. Mcnonp30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS
COCTaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIIIEHHO) bopmyn OpraHUYECKHUX BELLECTB.
VYcraHaBIMBaTh IPUHAUIEKHOCTD BEIIECTB K OMPEICTIEHHOMY
KJaccy IO COCTaBy M CTPOCHHUIO, Ha3blBaTb UX IO
CHCTEMaTHYECKOM HOMEHKIAType; NPUBOIUTH TPUBHUAIbHBIC
Ha3BaHU OTJCIbHBIX MPEICTABUTEICH KHCIOPOICOIEPKALINX
COEIMHEHUM. XapakTepu3oBaThb COCTaB, CTpOCHUE,
NpUMeHeHHe, (U3MYecKne W  XUMHYECKHEe CBOMCTBa,
Ba)KHEHIIME CIIOCOOBI ITOYYeHHS! TUINYHBIX NPEACTaBUTEINICH
pa3NUYHBIX KIACCOB KHCIOPOACOACPXKAIINX COCAMHEHUN
(MeraHona, 3TaHONA, TIUIEpUHA, (eHona, (GopMalbaeruia,
areTanplernia, yKCYCHOW KHCIIOTBI, TJIFOKO3BI, Caxapo3bl,
Kpaxmaja, LEJUIION03bl); BBIBIATh T'€HETHUECKYIO CBSI3b
MEXIy HUMH U TOATBEP)KIATh €€ HaJIMYHE YpPaBHEHHUSIMHU
COOTBETCTBYIOIINX XUMHIECKUX PEAKLHH C MCIIOIb30BaHUEM
CTPYKTYpHBIX (opmyn. OIMUCHIBaTh COCTaB, XUMHYECKOE
CTpOGHHE ¥ TPUMEHEHHE J>KHPOB, XapaKTEpU30BaTh HX
3HAYEHME IS KU3HEACATENbHOCTH Oprann3MoB. OCO3HABAThH
OITaCHOCTH BO3ICHCTBHS Ha KUBBIE OPTaHU3MBI OIPEICIICHHBIX
OpPraHWYeCKUX BEIIECTB, MOSCHATH Ha INPHUMEpax CIOCOObI
YMEHBIIICHHUS ¥ IPEAOTBPAILEHHUS UX BPEJHOTO BO3ACHCTBHS
Ha OpraHu3M 4enoBeka. Vcnonb30BaTh €CTECTBEHHO-HAYYHBIE
METOJIbl TTO3HAHMS — INPOBEJCHNE, HAOMIOACHNE U ONMCAaHNE
XHUMHYECKOTO OKCIIEpUMEHTa (1abopaTopHBIE OMBITHI U




33 VIIeBOIBI 3 VYrieBomsl: cocraB, Kiaccu(uKaiys yriaeBomoB (MOHO-, | mpakTtudeckue paboter). CrenoBaTh NpaBmiIaM O€30MacHOM
IM- ¥ [onucaxapuisl). [JoKo3a — TpocTedimnmnii | paboTsl B JaOOpaTOpUU NPH HUCIONB30BAaHMU XUMUUYECKOH
MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHS  MOJIEKYJbI, | MOCYIbl U OOOPYAOBaHMWS, a TaKKe IMpaBWJaM OOpalleHus C
(u3nyeckue W XUMHYCCKHE CBOWCTBA  TUIFOKO3BI | BEIIECTBAMM B COOTBETCTBMM C MHCTPYKUUSAMM BBITOTHEHUS
(B3aumoneiicteue ¢ ruapoxcugom meau(Il), okucienue | J1aOOPATOPHBIX OIBITOB U MPAKTHYECKHUX PAOOT IO MOIYyYEHHIO
aMMHaYHBIM pacTBopoM OKCcHIa cepebpa(l), | © H3y4EHHUIO OpraHMYECKHX BeHlecTB. lIpencTaBisATh
BOCCTAHOBJICHHE, OpOXKEHHME TJIIOKO3BI), HAXOKICHHE B | PE3YIbTaThl OJKCIEpUMEHTa B (opMe 3aIllUCH ypaBHEHHH
pUPOJIe, TPUMEHEHUE TIIFOKO3bI, OHOJIOrMYecKasl pojib B | COOTBETCTBYIOIINX PEAKLUI U [eaTh BEIBOJBI HA UX OCHOBE.
KU3HENEATENLHOCTH opranu3Ma udenioBeka. @orocunres. | IIpOBOAMTL BHIMMCIEHUA A7 ONPENENEHUS MONEKYIAPHON
dpykroza kak u3oMep Imokossl. Caxaposa — | (OpMynbl  OpPraHMYECKOro BEIIECTBA, IO  YPaBHEHHUIO
IpEACTABUTENL  JUCAXAPUIOB, TUAPOIU3  Caxaposbl, | XMMHYECKOH peakuuu. CaMOCTOATENBHO IUIAaHUPOBATH U
HAXOXKJEHHE B IIpUPOAe M IIpuMeHeHue. Kpaxman u | OCYIIECTBJIATH — CBOK  IMO3HABATENLHYIO  JESTENBHOCTD;
LETI0N03a KaK NPUPOAHBIE TOIMMEPBI: CTPOEHHE | NPMHUMATh AaKTUBHOE Yy4acTHe B TPYNIOBOH yd4eOHOH
Kpaxmaja ¥ UeJUTION03bl, (u3nveckne M XUMHYecKHe | ACATCIbHOCTU
CBOICTBa KpaxMana (TMApONN3, KAUeCTBEHHAs! PEaKIHs C
HOJIOM).
IKCNepUMeHTAIbHbIC MeTObl H3Yy4eHHs BelecTB M UX
NpeBpaLleHU:
— JlabopaTOpHBIE OMBITHL: TOPEHHE CIIUPTOB;
— B3auUMOJEHCTBUE TuueprHa ¢ ruapokcunom meau(ll);
— KAaueCTBEHHBbIE pEAKIMM ajJbJEeTHI0B  (OKHCIIECHHE
aMMHa4YHBIM PacTBOPOM OKCHIa cepedpa U TMAPOKCUIOM
memu(Il));
— B3aMMOJIEHCTBUE KpaxMalla ¢ HOJOM.
® [IpakTHyeckue paboTHI:
Ne 2. CoiicTBa pacTBOpa YKCYCHO# KHUCIIOTBI.
® PacuéTHbIe 3aa9H;
— onpeeNeHne MONEKYIISIPHOH (hOPM YTl OPTaHHIECKOTO
BEIIECTBA 110 MAacCCOBBIM JIOISIM AaTOMOB XHMHYECKHX
SJIEMEHTOB H 10 Macce (00beMy) MPOIYKTOB CrOpaHWUS,
pacy€Thl 10 YpaBHEHUIO XUMHUYECKOW PEAKIMU
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Pa3nen 4. A3zoTcoaep:xainiye opraHu4ecKue coeJUHEHUs

41 AMUHBL AMHHOKHCIIOTBL. |3 AMHHBL: METWIaMHUH — TPOCTEHINIMH TpencTaBuTenb | PackpplBaTh CMBICT H3y4aeMbIX MOHSTHH (BBIBIATH HX

benku aMHMHOB: COCTaB, XHMHYECKOE CTpOSHME, (pM3MYECKHe W | XapaKTepHbIE INPHU3HAKH), YCTAaHABIMBATh HMX B3aWMOCBS3b,

XMMHYECKHE CBOWCTBA (PEAKINH C KUCIIOTAMHU M TOPEHH), | WCIOIB30BaTh COOTBETCTBYIOLIME TIOHATHS IIPH OIMCAHUH
HAaXO)KJCHHE B  IpUpOAE. AMUHOKHCIOTBI  KaK | COCTaBa, CTPOCHHMS U  MPEBpAIICHUA  OPraHUYECKUX
amQoTepHbIe opraunieckue coenuHeHns. Pusmueckne n | coenuHeHni. Mcmonb3oBaTh XMMHUYECKYIO CHMBOJMKY ISt




XUMHYECKHE CBOWCTBA aMHHOKUCIOT (Ha TpuMepe
TIAIHA).  Buomorndeckoe 3HaYeHWE aMHHOKHCIIOT.
Cunre3 mentujoB. benku kak NpUPOAHBIE MOIUMEPHI.
[TepBruHasi, BTOpUYHAS U TPETHYHAS CTPYKTypa OCITKOB.
XUMUYECKUE CBOMCTBA OCIKOB: THAPONIH3, CHATYPAIIHS,
KayeCTBECHHBIC PEAKIINH Ha OCITKH.

JKCcNepUMEHTATbHbIE METOAbI U3YYeHHMsI BellleCTB U MX
TpeBpaIeHHUI

® J[eMOHCTpaluu:

— JeHarypauusi O€NKOB MPH HArpPEBaHWM; IBETHBIC
peakiuu OeJIKOB

COCTaBJICHUSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpAaIIEHHO¥) (hopMyIT OpraHUIecKUX BerecTB. OnpenensiTh
MPUHAJISKHOCTh BEIIECTB K OMNPEIEIEHHOMY KIaccy o
COCTaBy M CTPOCHHWIO, Ha3blBaTh HX IO CHCTEMATHYCCKOM
HOMEHKJIATYype;  TPUBOAWTH  TPUBUAJIBHBIC  Ha3BaHUS
OTNIENbHBIX TpeJCcTaBUTeNell. XapaKTepu3oBaTh COCTaB,
CTpOCHHE, TPUMCHECHHE, (U3WICCKHE H  XHMHUYCCKHE
CBOWCTBA, B&KHEHIIUE CIIOCOOBI TONYYCHUS TUIIHYHBIX
npeJicTaBUTeNeH a30TCOJIepIKaITIX COCTMHCHUI
(MeTmamuHa, TMIUHA, OenkoB). ONHCBIBATH  COCTaB,
CTPYKTYPY, OCHOBHBIC CBOWCTBa OCJKOB; TOSICHATH Ha
mpUMepax 3HaueHWe OCENKOB i1 OpraHu3Ma YeJIOBEKa.
Hcrnonb30BaTh €CTECTBEHHO-HAYYHBIC METONBI IMO3HAHUS —
HAOJIIOaTh U OMUCHIBATH JEMOHCTPALMOHHBINA IKCIIEPHUMEHT.
CaMOCTOATENbHO IUIAHUPOBaTh W OCYILECTBIISATH CBOIO
MO3HABATENILHYIO  JIESTENBHOCTh;, IPUHUMAaTh AaKTUBHOE
y4acTHe B TPYNNOBOH ydeOHOH NeATENbHOCTH
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Pazneu. 5. BLICOKOMOJICKyJIﬂpHLIe COCAUMHCHUSA

5.1 Inactmacest. Kayayku. Bonoksa |2 OCHOBHLICu MOHATHUSA XMMHUHM  BBICOKOMOJEKYIApHBIX | Brnaners U3y4aeMbIMHU XUMH4ECKAMHU MOHATHUAMMU:
COCIMHEHUI: MOHOMEp, IMOJMMEp, CTPYKTYPHOE 3BEHO, | PacKpbIBaTb CMBICI HM3Y4aeMbIX NMOHSITHH U NPUMEHATh ITU
CTEIECHb MONUMEPHU3AlNY, CPEHAS MOJICKYJIIPHAsl Macca. | MOHATHA  NPU  OMNUCAaHMM  COCTaBa M CTPOCHUSA
OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIDHBIX | BBICOKOMOJIEKYISIDHBIX ~ OpPTaHMYECKMX  BEILIECTB,  JUIA
COCMHEHUH — TOJIMMepH3alysi W IIOJMKOHICHCAIMA. | OOBSCHEHHS OTHENBbHBIX (DakTOB M sBIeHMH. Vcronp3oBaTh
[TnacT™accer (monmuaTHNEH, MOJIUTPONMIIEH, | XUMHYECKYIO CHMBOJHMKY [UISI COCTaBJICHHS CTPYKTYpPHBIX
MOJIMBUHWIXJIOPH, —MOMUCTUpON). HarypambHblii  u | opmyn BemiecTB M ypaBHEHHH peakiuil MOTMMEPU3AIMU U
CHHTETHYECKHE Kay4qyKH (OyranneHoBBIH, | monuKoHIeHCAMU. ONMUCHIBATh COCTaB, CTPOCHUE, OCHOBHBIC
XJIOPOIPEHOBBII u H30MPEHOBBIN). Bomokna: | cBoiicTBa KaydykoB, HamboJee paclpOoCTpaHEHHBIX BHIIOB
HaTypaJibHble (XJIOMOK, HIEPCTh, IMIENK), NCKYCCTBEHHBIE | IIACTMACC, BOJIOKOH; NPHMEHEHHE B PAa3IMYHBIX OTPACIAX.
(ameraTHOE BONIOKHO, BUCKO3a), CHHTETHYECKHE (KanpoH 1 | VICmonp30BaTh €CTECTBEHHO-HAYYHBIE METOMBI IO3HAHUS —
JIaBCaH). HaOI0NATh U OMHICHIBATH JEMOHCTPALMOHHBIN SKCIIEPUMEHT
JKcrepUMeHTAIbHbIE MeTObl H3Yy4YeHHs BelecTB M UX
NpeBpaLleHUI:
® JeMOHCTpaLuu:
—  O3HaKOMJIGHME C o0paslamMM TPHPOAHBIX H
HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYIyKOB

Hroro no pazaeny 2
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11 KJIACC

MeTaJuIndecKast) 1 MeXaHu3Mbl 00pa30BaHUA XUMUUECKON
cBi3n  (OOMEHHBII W  JOHOPHO-  AKUENTOPHBIN).
BonoponHnas CBS3b. BaneHntHocTb.
DONEeKTPOOTPHUIATEIEHOCTb. Crenenn OKHCTICHHSL.
Katnonel u aHuoHbl. BelectBa MONEKYJIIpHOrO U
HEMOJIEKYIIAPHOTO CTPOEHUSI. 3aKOH MTOCTOSTHCTBA COCTaBa
BelllecTBa. THIbl KPUCTAINIMYECKUX PELIETOK U CBOWCTBA
BewecTB. [loHsTHE O AuUcnepcHBIX cucTemax. McTuHHbIE
pactBopbl. KonniuecTBeHHbIE XapaKTEPHCTHKH PacTBOPOB
(MaccoBast ons BemecTBa B pactBope). Kimaccupukarus
HEOPraHUYECKUX COCTMHEHUI. Homenxknarypa
HEOPTaHWYECKHX BEIIECTB.

JKcrepUMeHTATbHbIE MeTOIbl H3y4YeHHsl BelIeCTB M UX
NpeBpalleHuii:

® JleMOHCTpalyH:

Ne HaunmenoBanue pasaenos u TeM| Konngectso IIporpammHOe conepkanue OCHOBHBIE BH/IBI I€ITEINEHOCTH 00YJarOIINXCsl
min y4eOHOro IpeAMeTa 4acoB
Pa3nen 1. Teopernueckne 0CHOBBI XHMHAH
11 Crpoenue aToMoB. |3 Xumndeckuit sneMeHT. AtoM. CoctaB aroma, M30TONBL. | PackpblBaTh CMBICI W3Y4aeMBIX TOHSTUH (BBIBIATH WX
Ilepuonnueckuii  3akoH H OnexTpoHHass 000NOYKAa. ODHEPreTUUECKHE YPOBHH, | XapaKTepHble NPU3HAKH), YCTAHABIMBATh HMX B3aWMOCBS3b.
[lepuoanueckas cucremMa NONYpPOBHU. ATOMHBIC OpOuTany, S-, p-, d-, f-amemenTsl. | PackpbiBaTh cMmbicn —mepuomudeckoro 3akona [, U
XUMH4eckux aneMmeHToB [I.11. Oco0eHHOCTH pacrpe/eneHns AIEKTPOHOB Mo opOuTansM | MeHJeneeBa ¥ JEMOHCTPHPOBATh €0 CHCTEMaTH3HUPYIOIIYIO
MenneneeBa B aTOMax MaJblX W OONBUIMX MEPHONOB. DJIEKTPOHHAS | OOBICHUTENBHYIO u MPOTrHOCTUYECKYIO, GbyHKIUN.
KOHOurypamusi aromoB. [lepromuueckuii 3akoH W | XapaKTepHU30BaTh MJIEKTPOHHOE CTPOCHHE ATOMOB XUMUYECKHX
[epuoandeckas cuctema xumudeckux snementoB J|. U. | smementoB 1-4 mepromoB, HCHOmb3ys MoHsATUS S-, P-, d-
MenneneeBa. CBs3p  NEPUOAMYECKOrO 3aKOHA U | 3JIEKTPOHHBIE OpOWTANH, SHEpreTHueckne YypoBHH. OOBSICHAT
[lepunoanueckoi cHCTEMBI XUMHMYECKHX 3JEMEHTOB C | 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB XMMMYECKUX JIEMEHTOB
COBPEMEHHOM TEOpUe CTPOEHUS aTOMOB. | M MX COCIMHEHMH IO nepuopaMm M rpynnam Ilepuonuueckoi
3aKOHOMEPHOCTH  M3MEHEHHs CBOWMCTB xumuueckux | cuctemsl [. 1. Menneneera
JJICMCHTOB H 06pa3yeMle HMH TIPOCTBIX M CIOXKHBIX
BEIIECTB IO TIpynmaM W IepuonaM. 3HadeHue
MEpUOANYECKOTO 3aKOHa UM CHUCTEMBl  XMMHUYECKHX
anemeHToB J[.J1. MenzeneeBa B pa3BUTHH HAYKH.
IKCNepUMeHTAIbHbIE MeTObl H3Yy4eHHs BelecTB M UX
NpeBpaLleHU:
® JleMOHCTpaLMH:
Bunpr tabmun «llepronmdeckas cucteMa XHMHUYECKHX
snemenToB J[.M. MenneneeBa»
1.2 CtpoeHue BelIecTBa. 4 Crpoenne BemiecTBa. XHUMHUYECKass CBA3b. Bunuel | PackpplBaTh CMBICT HU3y4aeMbIX IOHATHH (BBIOEIATH HX
MHoroo0pasue BerecTs (koBaJIeHTHass HEMOJsIpHAasT M TOJSpHAs, MWOHHAs, | XapaKTepHble NPU3HAKM) M MPUMEHITh 3TH IOHATUS IIPH

OIMMCAaHMK COCTaBa M CTPOEHHUS BEILECTB, Uil OOBSICHEHUS
OTAENbHBIX  (pakToB W sBiueHWil. OnpenensTb  BHIBI
XUMUYECKON CBSI3M (KOBAJICHTHOM, MOHHOM, METaJUTHIECKOM,
BOJIOPOIHOI) B COETMHEHUAX , THIT KPICTALTIYECKON PEIETKI
KOHKpPETHOro BemiecTBa. ONpeaensaTh BAICHTHOCTh U CTEIICHb
OKHCIICHHUS  XHMMUYECKHX OJIEMEHTOB B  COCAUHCHHUSIX
pa3IMYHOTO  COCTaBa. [IpoBoauTe  BEIYUCIICHUSA ¢
WCIIONB30BAHMEM IIOHSTHSI «MaccoBas [OJdS BEIIeCTBa B
pactBope». Bramerp n3ydaeMbpIMI XUMIIECKAMHE TTOHSTHSIMH.
OOBSCHITD 3aBUCHMOCTh CKOPOCTH XUMHUYECKOU PEAKIHA OT
pa3nu4gHBIX  (pakTopoB. OmpenensaTh XapakTep CMEMICHHUSI
XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHEIIHETO
BozaeticTeus (puHIw Jle [llarense). CocTaBnaTh ypaBHEHHS
peakuuMi pazIMYHBIX THUIOB; TOJHBIE W COKpaul€HHbIE
YpaBHEHHS PEaKINii HOHHOTO 0OMEHA, YIUTHIBAS YCIOBHSL, TIPU




— MOJCIIN KPUCTATINIMYCCKUX PCHICTOK.

® PacuéTHble 3a7a4H:
— pacueThl C UCMOJIb30BAHUEM TOHSTHUS «MaccoBasi I0JIs
PacTBOPEHHOTO BEILIECTBAY»

KOTOPBIX 3TH peaklMu HAYyT [0 KOHUA. lcmonb30BaTh
€CTECTBCHHO-HayYHbIC METOIbl MO3HAHHMSA — IPOBEACHUE,
HaOIIOICHHEe W ONUCAaHHE XHUMUYECKOr0 JKCIEPUMEHTa
(meMOHCTpAIMOHHBIC U Ta00PATOPHBIE OMBITHI, MPAKTHUCCKUE
paboThI): TO OHpeneNieHHI0 Cpensl BOAHBIX PacTBOPOB

13 XUMHYECKHE PeaKIUU 6 Xumuueckass peakuust. Krnaccupukammsa XUMHYECKHX o
peax M peaki . (rxary . BEILIECTB, PEaKIUii MOHHOTO OOMEHa, BJIMSHUIO Pas3IMYHBIX
peakuuii B HEOPraHWYeCKOW W OpPraHMYEeCKOH XUMHH. o
(akTOopoB Ha CcKOpocTh peakuumit. CremoBaTh IpaBHIaM
3aKOH COXpaHEHMs MaccChl BEIECTB; 3aKOH COXPAHEHUs U . o
MOJNIb30BaHUSl  XMMHUYECKOM TOCylod W  J1a00paTOpHBIM
NpeBpaIlieHns] HSHEPrUM TMPH XUMHUYECKHX PEaKIHX.
obopynoBanueMm. [IpencraBisiTh pe3ynbTaThl XHUMHUYECKOTO
CKOpOCTh peakLuu, €€ 3aBUCHUMOCTb OT pa3IHNYHBIX .
9KCTIEpUMEHTa B (hOpMe 3aITiCH YpaBHEHHH COOTBETCTBYIOLINX
¢dakTopoB.  OOpaTuMble  peakuuMH.  XHUMHUYECKOe o
peakuuii W nenaTh BBIBOIBI Ha WX OcHOBe. [IpoBomuTh
paBHOBecre. (DakTOpbl, BIUSIONIME HA COCTOSHHE <
gt e I BBIYHCIICHUSI 110 YPAaBHEHUSIM XUMHYECKHX pEaKiuii, B TOM
XUMHYECKOT BHOBECHSI. VHIIUIT TeIbe. «
CCKOTO  paBHOBCC PHHIL N aTelbe. | ypcie TePMOXHMHUUYECKHE PACUETHI
DnekrponuTrdeckas auccorpanus. CUIbHBIE W Clla0ble
anekTponuTel. Cpena BOIHBIX PAcTBOPOB  BEIIECTB:
KUchasi, HeUTpanpHas, HIeTI0YHAs.
Bomopoausiitnokazarens  (pH)  pactBopa.  Peakimun
MOHHOrO OOMEHa B OpraHMYECKOH W HEOpraHW4ecKou
xuMuH.  OKHCIHUTENbHO-BOCCTAHOBUTENBHBIC — PEAKIHU.
[TousiTHE 00 3MEKTpOIU3E PaCIIaBOB U PACTBOPOB COJICH.
IIpumeneHue anexTponusa.
IKCMepUMEHTATbHbIE METOABI
H3y4YeHMsI BeLieCTB M X NPeBPAILICHHIA:
® JleMOHCTpaLMH:
— pa3lioXKeHHE IepOKCHIAa BOLOPOAAa B MPUCYTCTBUU
KaTaJn3aTopa.
® J[aGopaTOpHBIE OIBITHL:
— TMPOBEACHHE PEAKIMil HOHHOI'O0 OOMEHa;
OIPEZICIEHNE Cpelbl PAacTBOPOB BEIECTB C IMOMOLIBIO
YHUBEPCAILHOTO HHIUKATOPA.
® [IpakTrueckue padoTHL:
Ne 1. Brusame pa3nuyebIX (H)aKTOPOB HA CKOPOCTh
XUMUYECKOU PEaKIUH.
® PacuéTHbIC 3a7a4M:
— pacyeTsl 10 YPaBHEHUSIM XMMHIYECKHX PEaKIUi, B TOM
YHCIIEe TEPMOXMMHUYECKHE PACIETHI
HWroro no pazneny 13
Paznen 2. Heopranmyeckasi Xumusi
2.1 Mertannsl 6 Meramnel. Ilonoxenne wmeramoB B Ilepnogudeckoit | PackppBaTh CMBICT H3y4aeMbIX TOHATHH (BBIOETSATH HX

CHCTEME XUMHYECKHX 3J1IeMeHTOB. OCOOCHHOCTH CTPOCHUS

XAPAKTCPHBIC HpI/IBHaKI/I) U TPUMCHATH OTU TIOHATUSA TIPpU




JJIEKTPOHHBIX 000JOYeK aToMoB MeTayuioB. OOmme
(usnueckre cBocTBa MeTayuIoB. [IpMeHeHrne MeTasioB
B ObiTy, mpupone u TexHWKe. CIUIaBbl METaIIOB.
DJIEeKTPOXUMHUYECKHH sl HANpsDKeHUH MeTaiuioB. O0mue
criocoObl ToiydeHus: MeramwioB. Koppo3us MeTansos.
Crioco0bI 3ammThl OT Koppo3un. OOmias XapaKTepHCTHKa
MeTaiioB riaBHeIX noarpynn (IA-rpymma, IIA-rpymma)
Ilepuognueckoi CHUCTEMBI XMUMMYECKHX  DJIEMEHTOB.
Amomunnii.  AMQoTepHbIE  CBOICTBA  OKCHIA |
rugpokcuna  amoMuHus.  OOmass — XapakTephCTHKa
MeETaJlJIOB TOOOYHBIX NOATPYII (B-rpymm)
Ileproanueckoi cUCTEMBI XUMUYECKHUX 3JIEMEHTOB: Melb,
IIUHK, XpOM, kene30. BaxHelme coenHeHNns MEeTaJloB
(oxcuabI, TUAPOKCUIBI, COTIH).

JKcnepuMeHTAIbHbIE METOAbl M3yYeHHsl BellecTB U MX
TpeBpalleHuii:

® J[eMOHCTpaluu:
— KoJIIeKIHs «MeTauibl U CIJIaBbD».

® J[aGopaTopHbIE OIBITHL:

— B3auMMOJCHCTBIE THUIPOKCHIA AJTFOMHUHUS C
pacTBOpaMu KHCIIOT U IIeNoueil;

— Ka4€CTBCHHBIC PECAKIINN Ha KATUOHBI METAJITIOB.

® [IpaxkTuueckue paboTHL:
Ne 2. PemeHue 3KCIepUMEHTANbHBIX 3aJad II0 TeMe
«Meramiby.

® PacuyéTHbIE 3a0a4H:

—  pacdersl Macchl (00beMa, KOIMYECTBA BEIIECTBA)
TIPOAYKTa PEaKINH, €CIIi OJHO W3 BEIIECTB JAaHO B BHIE
pactBopa C  ONpENENIEHHOM  MaccoBOM  JOJIeH
pACTBOPEHHOT'O BEIIECTBA

OIMMCAaHNH COCTaBa M CTPOCHUS BEILECTB, UISI OOBSICHEHUS
oTnenbHBIX  (pakToB w  sBieHWE. OOBICHATH  oOmIUE
3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB 3JEMEHTOB —
METaJJIOB M MX COSJUHEHHH C YYETOM CTPOCHHUS UX aTOMOB U
nonoxkennss B Ileproguyueckoil  cucTeMe  XMMHYECKHX
anemenToB /. V. MenneneeBa. Xapakrepn3oBaTh (OIUCHIBATH)
o0mye XMMHUYECKHE CBOMCTBA METAJIOB, HMX Ba)KHEHIIHX
COEIMHEHU, TOATBEpXKJasi 3TO OINHUCAHWUE NpPUMEpaMH
YpaBHEHHH  COOTBETCTBYIOUIMX  XUMHYECKHX  PEaKIHH;
NPUMEHEHNE METAJUIOB B PAa3IMYHBIX O0JacTsIX, a TaKke
WCIIONIb30BAHKE UX JUISl CO3aHHsI COBPEMEHHBIX MaTEpPHaJIOB U
TexHONMOorui. ONHCBHIBATh CHOCOOBI 3aIIUTHl METAIOB  OT
KOppO3HH. PackpriBaTh CYIITHOCTh OKHCITUTEIBEHO-
BOCCTAaHOBUTCIIbHBIX peaKum‘/'I MOCPCACTBOM  COCTABJICHU A
AJIEKTPOHHOr0 OajnaHca 3Tux peakuuit. [IpoBonuth peaximu,
MOATBEPXKIAIONINE  XapaKTepHbIE CBOWCTBA  M3y4aeMbIX
BELIICCTB, pacClo3HaBaTb OIBITHBIM l'[yTéM HOHBbI MCTAJIJIOB,
NPUCYTCTBYIOIIME B BOAHBIX pacTBopax. lcrnomb3oBaTh
€CTECTBEHHO-Hay4HbIE METOIbl IO3HAaHHUA — MPOBEACHHUE,
HaOMIOEHNEe W ONHCAaHHE XHUMHYECKOI'0 JKCHEepPUMEHTa
(meMOHCTpaIMOHHBIE U JA00OPATOPHBIC OMBITHI, IPAKTHUECKUE
paboTHl). IIpenctaBisiTe  pe3ynbTaTbl  XUMHYECKOI'O
SKCIEPUMEHTA B (JOpMe 3aIIMCH YPaBHECHUH COOTBETCTBYIOLINX
peakumii M JenaTh BbIBOABI Ha uX ocHoBe. ClienoBaTh
[paBWJIaM  [OJb30BAaHUS  XMMMYECKOW  IOCYIOM U
nabopaTtopHbIM 000pynoBaHHeM. [IpOBOANTE BBIYMCICHUS TIO
YpaBHEHMSAM  XMMHUYECKHX  peakiuil. CaMOCTOATEIbHO
IUIAHUPOBAaTh M OCYIIECTBISTH CBOIO I103HABATEIBHYIO
JIEATENIbHOCTh; IPUHUMATh aKTUBHOE yYacTHE B TPYNIIOBOH
yueOHOI IesITeNbHOCTH

2.2

Hemeramnst

Hewmeramnel. [lonoxxenne HemetaiuioB B Ilepuonuueckoit
cucrteMe xumudeckux osnemeHTtoB J[.MI. Menneneera u
0COOEHHOCTH CTpOCHHS aToMOB. DH3MUYECKHE CBOHCTBA
HEMETaJJIOB. AJITOTpOmHs HEMETaIIoB (Ha TpuMepe
KHCIOpoaa, cepbl, docdopa u yriaepona). XUMHUIECKHE
CBOWCTBa BaXHEHIINX HEMETAJUIOB (TaJIOreHOB, CEpHI,
azora, (ocdopa, yrmepoma U KpemHHSA). OKCHIBI
HEMETaJUIOB. Kucnoponconeprxanire KHCIIOTBL
BonoponHsle coetHEHS HEMETAIIIOB.

JKcnepuMeHTATbHbIE MeTObl H3YYeHHsI BelleCTB M UX

PackppIBaTh CMBICT M3y4aeMBIX TOHATHH (BBIIEIATH WX
XapaKTepHbIC TPHU3HAKW) M TPUMEHSATH STH IOHATHS TIPU
OIMMCaHWH COCTAaBa W CTPOCHUS BEIIECTB, IUISI OOBSICHEHHS
OTHEeNbHBIX  (QakToB W  sBileHHHA. OOBACHATH 00Omue
3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB HEMETAJUIOB M HX
COEIMHEHUI C YYETOM CTPOEHHUSI MX aTOMOB M MOJIOKEHUS B
[lepuoanueckoit cucreMe xumuueckux osiementoB J. H.
MenneneeBa.  XapakTepuzoBaTh  (ONMCBHIBATh)  0OIIME
XMMUYECKHE CBOMCTBA HEMETAJIOB, WX  BaKHEHIINX
COCIMHEHUH, TOATBEpXKJasi 3TO OMNHCAHHE TPUMEpPaMH




NpeBPaLLeHUI
® JleMOHCTpalyH:
— 00pa3ipl HEMETaIlIOB;

— B3aUMOJEICTBHE MEIU C A30THOM KUCIOTOM pa3iInyHOi
KOHIIEHTpAIUH.

® J[abopaTOpHEIE OIBITHL:
— Ka4yeCTBEHHbIE PEaKIMU HAa AaHHOHBI M KATHOH aMMOHWSI.

® [IpakTHueckue padoThI:
Ne 3. Pemienue sKCrepUMEHTANbHBIX 3aja4 0 TEME
«Hemertamnby.

® PacyérHble 3aJa4H:

— pacdeTbl MacChl BellleCTBa WJIM 00beMa Ta30oB IO
M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WIH 00beMy
OJIHOTO W3 YYacCTBYIOIIMX B PEaKIMH BEUIECTB; PacyeThl
Mmaccel (oObeMa, KOJMYECTBAa BEIECTBA) MPOAYKTOB
pEaKLIK, €CIIU OTHO U3 BEILIECTB UMEET IPUMECH

YpaBHEHHH  COOTBETCTBYIONIMX  XUMHUYCCKUX  PCAKIIUA.
XapakTepr30BaTh BIUSHAC HEMETAIUIOB M UX COCIMHCHHUN Ha
JKUBBIC OPTaHU3MBI; OMUCHIBATH NMPHUMCHCHHE B Pa3IMYHBIX
o0J1acTax MPaKTUIECKON NEeSITENNLHOCTH JeJIoBeKa.
IMonTBepkIaTh CYIIECTBOBAHHE TCHETHUCCKOW CBS3H MEXITY
HCOPTraHMYSCKHUMH BEHICCTBAMH C TIOMOIIBIO ypaBHCHUH
COOTBCTCTBYIONIMX XUMHUYCCKHUX  pEakIuid. PackpbiBaTh
CYIIIHOCTh OKHCJIHUTEIBHO- BOCCTAaHOBHUTENBHBIX PEaKIHil
MOCPEJICTBOM COCTAaBJICHUS 3JICKTPOHHOrO OajiaHca 3THX
peaKImii. IIpoBoauTH peaKiu, MTOJTBEP K TAIOIIINC
XapaKTEPHBIC CBOWCTBA HM3y4aeMBIX BEIICCTB, PACIO3HABATH
ONMBITHBIM MYTEM AHUOHBI, TNPHCYTCTBYIOIIUE B BOIHBIX
pactBopax. lcmonp30BaTh €CTECTBEHHO-HAYUHBIC METOJIBI

MO3HAHMSI — TPOBEICHUE, HAONIOJEHHE W  OIMCAaHUE
XMUMHYECKOTO  OJKCHEpHUMEHTa  (JEeMOHCTPAaLlMOHHBIE |
J1abopaTopHbIe OIBITHI, [IPAKTUYECKUE paboThI).

HpeﬂCTaBHﬂTb PE3YJIbTaThl XMMHUYECKOTO JKCIIEPUMEHTa B
(dopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX PEaKIUi U
JenaTh BbIBOABI Ha MX oOcHoBe. CnenoBaTh IpaBHIaM

2.3 CBs3p  HEOPraHWYECKHX U2 Heopranudeckue u OpraHu4ecKue KHCIIOTBL | 1onesopanms  XMMHMECKOH TOCYIOH M 7aGOpaTOPHBIM
OpraHUYECKHX BELICCTB Heopranuueckue W OpraHHYECKHE  OCHOBAHUSL 0GopyoBarHeM. TIPOBOMHTS BHMHCICHHS 1O YPABHEHHSM
AMQOTEpHbIC  HEOPTaHW4ECKHE M OPFaHMYCCKHC | yyiyveckyx peakipii. CAMOCTOATENBHO IUTAHHPOBATH 1
coeauHeHUs. ['eHeTnueckas CBs3b HEOPraHUYECKHX H OCYIIECTRIATE  CBOIO  TO3HABATENBHYIO  IEATETBHOCTE;
OpraHMiCCKHX BEILCCTE NpMHMMATh AKTUBHOE YyJacTHe B TpYMIOBOH ydeGHOIl
JCSITeIIbHOCTH
HWroro no pazneny 17
Pasnen 3. XuMus 4 )KM3Hb
3.1 XuMus 1 KU3Hb 4 Pomp  xuMum B OOCCIIEYCHHH  DKOJOIMYECKOW, | PacKphIBaTh poOib XUMHH B PELICHHH OJHEPreTHYCCKHX,

SHEPreTUIeCKO M THIIEeBOH OE30MacHOCTH, Pa3BUTHU
MeauiuHBL. [IoHATHE O HAaydHBIX METOJAaxX ITO3HAHUS
BEIIECTB M XUMHUYecKuX peakuuid. [lpexcraBmenust o6
OoO0mMX  HAyJYHbIX  TPHHIMIAX  NPOMBIIUICHHOTO
MONMyYeHHUs BaKHEWIIMX BemecTB (Ha IpuMepax
MIPOMU3BOJICTBA AMMHAKa, CEPHON KHUCIIOTHI, METAHOTIA).
UenoBek B MHpE BEIIECTB, MATEPHATIOB M XUMHUYECKHX
peakumil: XUMHA W 3/I0pOBbE UENOBEKa; MpaBHia
WCTIONB30BAaHMA JIEKAPCTBEHHBIX IIPENaparoB; MNpaBHiIa
0e30macHOTO  WCIIONB30BAHUS —IIPEIapaToB  OBITOBOM
XMMUH B TIOBCEJHEBHOW JKM3HU. BBITOBas XmMmmdeckas
TPaMOTHOCTh

CHIPBEBBIX M  OJKOJIOTMYECKHMX TMPOOIEM 4YeIOBEYeCTBa,
OIMCHIBATH OCHOBHBIC HAIPABIICHUS Pa3BUTUS XHUMHUYECKOMH
HayKH W TexXHONMoruu. lIpuMeHATh mpaBwia Oe30MacHOro
00palleHns ¢ BEIEeCTBAMH, UCIIONb3YEMbIMHU B TIOBCEIHEBHOM
JKU3HH, TIPaBHJIa MOBEJCHUS B LETSX COEpPeKEeHMs 30pOBbs U
OKpYXarouled  OpUpPOJHOM  Cpelbl;  NOHUMAaTb  BpEX
(omacHOCTb)  BO3JCWCTBMS  HA  JKUBBIE  OPTAHHU3MEI
OIIpEZIeTIEHHBIX BeHlecTB cMbIch mokaszarens [1JIK, moscHaTs
Ha TpHUMepax CIocOObl YMEHBIIEHHUS W TMPEJOTBPAIICHUS HX
BPEAHOTO BO3ACHUCTBUS. AHAIM3UPOBATh M KPUTHYECKHU
OLIEHMBATh HMH(OpPMANHWIO, CBA3AHHYI0 C XHMHYECKHMH
IpoleccaMd M WX BIUSHHEM Ha COCTOSHHE OKPYXKAFOIIEH
cpenpl. Vcrionp30BaTh MOMYYSHHBIE 3HAHUS M ITPEACTABICHUS
0 cdepax [eATENBPHOCTH, CBSI3aHHBIX C HAYKOH W




COBPEMCHHBIMH TEXHOJIOTHSIMHU, KaK OCHOBY ISl OPUCHTALIMH
B BbIOOpE cBOeH Oyaymiei mpodeccnoHaIBHOH esITeNbHOCTH.
[TpuHUMATh y4acTHe B OOCY:KICHHH MPOOJeM XUMHYECKOH U
9KOJIOTMYECKO HAMPABICHHOCTH, BBICKa3bIBATh COOCTBEHHYIO
HO3MIMIO MO HpoOJieMe W IpesyIaraTb BO3MOXKHBIE ITyTH €€
pelIeHusI

Wroro no pazaeny

OBIIEE KOJIMYECTBO YACOB IIO

[TPOI'PAMME

34




YPOBAHO HIIPOHYMEPOBAHO
P et iet 732z CTPAHIL
OP MBOY «IUKOJIA Ne 8

I'. EHAKHEBO»

VL K KATYrIHA
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