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I[TOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpeIHEr0 001Iero oOpa3oBaHus pa3padoTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO6 oOpa3zoBaHud B
Poccuiickoit ®eneparnuu», TpeOOBaHUM K pe3yJbTaraM OCBOCHHS denepaibHON
oOpasoBarenpHON  mporpaMMbl  cpeaHero  obOmiero  obpazoBanusa(P@OIl  COO),
NpeacTaBlieHHbIX B @DenepadbHOM TOCYIapCTBEHHOM 00pa3oBaTelIbHOM CTaHIapTe
COO, c yuérom KoHuenuumu mnpenofaBaHus Y4YeOHOro mpeaMmeTa «XuUMUsS» B
oOpazoBarenbHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yroluXx OCHOBHBIC
oOpasoBareNbHBIE TMPOTPAaMMBbI, W OCHOBHBIX TOJOXKEeHHH «CTpaTernuu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepanun Ha nepuon g0 2025 roma» (Pacmopspxenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMuUsi Ha ypOBHE YTIyOIEHHOIO M3yYEHHUS 3aHMMAET BAKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOTro oOpa3oBanus ydammxcs 10—-11 kmaccos. M3ydyenue npeamera,
peanuzyeMoe B yCIOBUsAX IU(DPepeHIpoBaHHOr0, MPOYUIBLHOTO 00Y4YEeHHUsI, TPU3BAHO
oOecneunTh 00111€00pa30BaTENbHYI0 M OOIIEKYJIbTYPHYIO IMOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJIS aIallTallud X K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B
colMyMe, a TakKe Ul MPOJIOJDKEHUs] O0ydeHUsl B OpraHu3alusax NpopecCuOHaIbHOIO
00pa3oBaHusl, B KOTOPBIX XUMHUS SIBJSIETCS OJTHOM U3 MPUOPUTETHBIX TUCHUIIINH.

B mporpamme 1no xumMuu HazHayeHUE NMpeaMeTa « XUMHUsD MOTydaeT MOApOOHYIO
WHTEPIIPETALNIO0 B COOTBETCTBUM C OCHOBoMosararommmu nojoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LEJEH, colepKaHusl, pe3yIbTaTOB 00y4eHHUs] U TpeOOBaHUMI
K YPOBHIO IOATOTOBKH BBITYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBISIIOTCS CIIEAYIOIIUE
BBITIOJTHSIEMbIE TPOTPAMMOM MO0 XUMUH (HYHKIIUH:

g MH()OPMAIMOHHO-METOAMYECKAs, pealu3alus KOTOpoill  oOecrneyuBaer
NOJlyY€HUE TPEJCTABICHUS O IesAX, COAEpXKaHUM, OOIIeH cTpaTernd OOy4eHHUs,
BOCIIUTAHUS U Pa3BUTHUS O0YYaIOIIUXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOro B paMKax
KOHKPETHOTO TIpoduis;

a OpraHu3allMOHHO-TUIAHUPYIOIIAs], KOTOpas NPeAyCMaTPUBAECT OIpPEICIICHUE:
OPUHIIUIIOB  CTPYKTYPUPOBAaHUS W  TOCHEAOBATEIIbBHOCTH  HM3YYEHHS  Y4eOHOrO
Marepuana, KOJIWYECTBEHHBIX M KAYECTBEHHBIX €ro XapakKTEePUCTHUK; MOAXOJOB K
(GbOpMHUPOBAHUIO COJEPKATETLHON OCHOBBI KOHTPOJII W OIICHKH 00pa30BaTENIbHBIX
JOCTHKEHUM OOydJaroluxcs B paMKax HUTOTOBOM aTTecTaliu B (Qopme eauHOTO
rOCyJAapCTBEHHOIO K3aMEHa 110 XUMHUH.

[Tporpamma a1t yrimyOa€HHOTO U3YUYCHUST XUMUU:

O yCTaHABJIMBACT WHBAPUAHTHOE NPEIMETHOE COJEpX)aHue, O0O0s3aTeIhHOE

JUISL UI3YYEHHsS] B paMKax OTAENbHBIX Mpoduiel, npeaycMaTpUuBaeT paclpeiesieHue U
CTPYKTYpUPOBAHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEP>KaTEIbHBIM JIMHUSAM/pa3/iesiaM



Kypca,
a JTAET IPUMEPHOE paclpeeieHue y4eOHOro BpeMEHU, PEKOMEHIyEMOTO  JJIs
U3YYEHUS OTIIEIbHBIX TEM;

d npegaraeT  IMpPUMEPHYIO  IOCJIEAOBATEIbHOCTh  M3Y4YEHHUS  y4yeOHOro
MaTepuaa C y4€TOM JIOTMKM TIOCTPOCHMS KypcCa, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

a JAET METOJIMYECKYI0 MHTEPHPETALMIO LENed U 3a/ady U3y4YeHHs MpeaMera
Ha YrIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIIHErO
o0mero oOpa3oBaHMs, COACPKATEILHOM XapaKTEPUCTUKU TUIAHUPYEMBIX PEe3yJbTaTOB
OCBOCHHSI OCHOBHOM 00pa3zoBaTeNbHON MporpaMMbl CpeiHero oOIero oOpa3oBaHUs
(JIMTUHOCTHBIX, METANPEAMETHBIX, IPEAMETHBIX), a TaKkKe C y4€TOM OCHOBHBIX BHJIOB
yueOHO-TIO3HABATENbHBIX JCHCTBUIM 00ydYaromerocss MO OCBOEHHUIO COJIEP)KaHUSA
IpeaMeTa.

[Io BceM Ha3BaHHBIM IMO3UIMSIM B MPOrpaMMe [0 XHUMHUH MPEAYyCMOTpEeHa
PEEMCTBEHHOCTh C O0OyYE€HHEM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a npejenaMu yCTaHOBJICHHOW TIPOrPaMMOM MO XUMHUU 00s3aTeIbHOM (MHBAPUAHTHOM)
COCTaBJISIIOLIEN COAEpKAaHUSA YYEOHOro mpenMera «XHMHs» OCTAETCS BO3MOXKHOCTb
BBIOOpa €ro BapHATHBHOM COCTaBIAIONICH, KOTOpas JIOJDKHA OIpEAeNAThcsl B
COOTBETCTBUH C HAMPABIEHUEM KOHKPETHOTO MPOPUIS O0yUEHHUS.

B cootBercTBuE ¢ kKoHUENTYanbHBIMU TTOJ0kEHUSIMU PI'OC COO 0 Ha3zHauYeHUU
npeaMeToB 0a30BOro u yriayOJn€HHOTO ypoBHEW B cucteMe auddepeHIIMpOBaHHOTO
00yueHHUsI Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus XUMHUs Ha YPOBHE YriayOJEHHOTO
W3YYEHHUS] HaAIpaBji€H Ha PEATU3ALMI0 IPEEMCTBEHHOCTH C TMOCIEAYIOIIMM 3TaloM
NOJIyYEHUS] XMMHUYECKOro oOpa3oBaHMsl B paMKaX M3YYEHHS  CIELHAIbHbBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYECKUX JTUCIUIUIMH B By3aX W OPraHHU3alUAX CPETHETO
npodeccuoHaIbHOTO oOpa3oBaHus. B 3Toil CBSI3M u3ydeHHE TpeaMeTa «XUMUS»
OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha pacIIMpeHUe U YriayOJeHHe TeOpEeTUYEeCKOW U
NPaKTUYECKOH MOJATOTOBKM OOYy4YaloOIIMXCsA, BBIOPABIIMX ONPEACNEHHBIA TPOPUIIH
oOydeHusi, B TOM 4YHCJIE C MEPCHEKTUBOM IMOCIEIYIOIIEro MOJIYYeHUS XUMHYECKOIro
o0Opa3zoBaHMsl B opraHuzanusx npodeccuoHasbHOro oOpaszoBanus. Hapsiny ¢ 3Tum, B
ceere TpedoBanuit ®I'OC COO k miaHupyeMbIM pe3yJibTaTaM OCBOCHHS (peaepaabHOM
00pa3oBaTeNbHONM TPOrpaMMbl CPEIHETro oO0IIero oOpa3oBaHMsS M3y4YEHUE MpeaMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE Ha pElIeHWE 3a7ady BOCIHUTAHHUS M COLMAIBHOIO
pa3BuUTHs 0oOydJaronuxcs, Ha (GopMUpOBaHUE y HUX OOIIEMHTEIUICKTYabHBIX YMEHUH,
YMEHUM palmoHaIu3aluud y4eOHOro Tpyaa U 0OOOIIEHHBIX CIIOCOOOB AEATEIbHOCTH,
UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIPEAMETHBINA XapaKTep.

CocTaBislOmUMHA  MpeaMeTa «XUMHUS» Ha YpOBHE YIUIYOJIEHHOTO H3yYEHHS
ABIIIOTCSL  yIIIyON€HHBIE Kypchl — «Opranmueckas xumus» u «OOmas wu
HeopraHuyeckas xumus». llpu omnpeneneHuM MOAXOJO0B K OTOOpPY M CTPYKTYpHOU



OpraHM3alM COJIEP)KAaHUs 3TUX KypCOB B MPOTrpaMME IO XMMHUHU 3a OCHOBY HPHUHSTHI
nosoxkeHuss ®I'OC COO o paznauuunsax 6a30BOro M yriayOnIEHHOTO YpOBHEH M3y4YeHUS
npeaMera.

OcHoBy coxaepxaHusi KypcoB «Opranuueckas xumus» ©u  «OOmas wu
HEOpPraHWYeCKask XUMHUs» COCTABJIIET COBOKYIIHOCTh INPEAMETHBIX 3HAHUW U YMEHMHH,
OTHOCSIIIMXCS K 0a30BOMY YPOBHIO HM3y4YeHHUS MpeaMeTa. JTa cHCTeMa 3HaHU
IOJy4yaeT ONPEACIEHHOE TEOPETUUECKOE JOIMOJHEHUE, IO3BOJIAIOIIEE OCO3HAHHO
OCBOWUTH CYIIECTBEHHO OOJbIINKA O00BEM (HAKTOJOTHMUECKOro Mmarepuana. Tak, Ha
yIIyOJlIEHHOM YPOBHE M3YYEHHMsI MpeaMera o0ecredyeHa BO3MOKHOCTh 3HAUUTEIBHOIO
yBEIMYEHHS] 00bEMA 3HAHUNM O XMMHUYECKHUX 3JIEMEHTaX M CBOMCTBAaX UX COEIMHEHUU
Ha OCHOBE pACIIUPEHUs M YIayOJleHHs NPEACTaBICHUA O CTPOCHHMM BEIIECTBA,
XUMHYECKOM CBSA3M M 3aKOHOMEPHOCTAX NPOTEKAHUS PEaKUUi, PacCMaTPUBAEMBIX C
TOYKHU 3PEHUS] XUMHUYECKOW KMHETUKH M TEPMOJMHAMHUKHU. M3ydeHue nepuoanyeckoro
3akoHa u llepuonuyeckoil CcUCTEMBI XHMHUYECKHUX JJEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX MPEICTABICHUSIX O CTPOCHHHM aroMa.
XuMunYeckasi CBsI3b OOBSACHSAETCS ¢ TOUKHM 3PEHMsI SDHEPreTUYECKUX M3MEHEHUN npu eé
00pa30BaHMM W Pa3pyLICHHH, a TAKKE C TOYKUA 3PEHUS MEXaHU3MOB €€ 00pa3OBaHMS.
W3ydyeHne TUNOB peakuuid JOMoyHseTcd (OpMHpPOBAHMEM MPEACTABICHUN 00
AIEKTPOXUMHUYECKUX MPOLECCaX U 3JIEKTPOJIM3€ PacIUIaBOB M PacTBOPOB BeHIECTB. B
Kypce OpraHM4eckol XHMHUU T@pH PACCMOTPEHHUU PEAKUMOHHOM CIIOCOOHOCTU
COEIMHEHHMI ynenserca oco00e BHMMAaHHE BOIPOCaM 00 ANEKTPOHHBIX 3(dexTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakLUi.

Oco0oe 3HaueHHe MMEET TO, YTO Ha COJEPKAHHE KYypCOB XUMHUHU YriayOJIEHHOTO
YPOBHSI M3Y4YE€HUsl NJIsl KJIAcCOB ONpeneNeéHHOro npoduis (rjaBHbIM 00pa3oM Ha X
CTPYKTYpY M XapakTep JOMOJHECHHH K OOINeH CcHCTeMe MpEeIMETHBIX 3HAHHUK)
OKa3bIBAIOT BJIMSHUE CMEXHbIC MpeAMEThl. Tak, Hampumep, B COAECpPKAHUU MPEeIMETa
JUISL  KJIACCOB  XUMUKO-(U3M4eckoro mpoduiis Oonbiioe 3HauYeHHe OyAayT HWMETh
3J€MEHTHI y4eOHOro Marepuania mno oomen xumuu. IIpu nu3ydeHun npeamera B JaHHOM
cilydae akIeHT OyJAeT cesaH Ha OOLIHOCTh METO/OB MO3HAHUS, OOIIHOCTh 3aKOHOB U
TEOpUl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYIJISIpHAst TeOpusl (MOJEKYJISIpHAs TEOPUS B
¢u3nKe), 3aKOHBI COXpPAHEHHs] MacChl M DHEPrHM, 3aKOHbl TEPMOJUHAMHKH,
AIIEKTPOJIN3a, IPEICTABICHUS O CTPOSHUHU BEILECTB U JPYToe.

B 1o ke Bpems B cojaepKaHHMM MpeaMeTa I KJIacCOB XHMHUKO-OHOJIOTHYECKOIO
npoduis OoNbIINK yAENbHBIN Bec Oy/eT MMeTh OpraHuyeckas xumus. B aTom cioydae
NPEAOCTaBIsCTCS  BO3MOXKHOCTH  JiJIsi  Oojiee  OOCTOSATENBHOTO  PAacCMOTPECHUS
XUMHYECKON OpTraHW3alMu KJICTKH KaK OMOJOTHMYECKON CHCTEMBbI, B COCTaB KOTOPOM
BXOJSAT, K IPUMEPY, TAKUE CTPYKTYPHbIC KOMIIOHEHTHI, KaK JIUTIUIbI, OCJIKH, YTJICBOIbI,
HYKJIIEMHOBBIE KHUCIIOTBI W Jpyrue. Ilpm 3TOM 3HaHMS O COCTaBe U CBOMCTBAX
MPEJICTABUTENIEN OCHOBHBIX KJIACCOB OPraHMYECKHX BELIECTB CIY>KaT OCHOBOW  JIJid
U3YYCHUS CYIIHOCTH MPOIEecCOB (POTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHU.



B mnnane QopMupoBaHUST OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
oOIIeHAYYHBIX METOJOB TMO3HAHUS W OMNbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HaHUM U3y4YeHHe MnpeaMera «XuMus» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO  Ha
MEXIPEIMETHBIX CBS3SX C YICOHBIMU MPEAMETAMH, BXOISIIUMHA B COCTAB TIPEIMETHBIX
obnacteii «EcTecTBeHHO-HAyyHBIE TpeaMETHI», «Marematuka W WHGOPMATUKa» U
«PyCCKUU SI3BIK U JINTEPATYPA».

[Tpu u3yueHnn yueOHOTO peameTa « XuMus» Ha YriayOlIEHHOM ypOBHE TaKkKe, KaKk
Ha YPOBHE OCHOBHOT'O U CPEJIHET0 00I1Iero oopazoBaHus (Ha 6a30BOM YpOBHE), 3aj1aueit
NEPBOCTENEHHON 3HAYUMOCTH SIBISiETCS (DOPMHpPOBAHHE OCHOB HAayKH XHUMHHU Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW JAESATENbHOCTH 4YelIOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. Pemenue 3Toit 3a1aun Ha yriayOonéHHOM
YpOBHE U3y4YE€HUS MPEAMETA MPEINoIaraeT peaiu3aluio TakKuX 1esei, Kak:

o dbopMupoBaHUE TPEACTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDa,
3aKOHOMEPHOCTSAX WM II03HABAEMOCTH SIBIICHUW MPUPOJBI, O MECTE XHUMHUU B CHUCTEME
€CTECTBEHHBIX HayK W €€ Beaylledl poiau B OO0ECNEUeHHH YCTOWYMBOIO Pa3BUTHUS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM SKOJIOTUYECKON, SHEPreTUYECKOW U MHUIIEBON
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/IaHUM HOBBIX MAaTE€pPUANIOB, HOBBIX
HUCTOYHHUKOB DHEPrUHM, B OOCCHEUCHUH PAIMOHAIBHOIO MPUPOJONOIL30BAHUS, B
dbopMUpPOBAaHUM MUPOBO33PEHUS U OOIIEH KYyJbTYphl YEJIOBEKA, a TaKXKE IKOJIOTUUECKHU
000CHOBaHHOTO OTHOILIEHUS K CBOEMY 3/J0POBBIO U MPUPOJHON CpeJIE;

O OCBOGHHE CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XHUMHYCCKOM
COCTaBIIAIONIEH €CTECTBEHHO-HayYHOU KapTUHBI MHUpa: (yHIaMEHTAJIbHBIX MOHSITHH,
3aKOHOB W TEOPUUM XUMHHU, COBPEMEHHBIX IPEACTABICHUN O CTPOCHUM BEIIECTBA Ha
pa3HBIX YpPOBHAX — AaTOMHOM, HWOHHO-MOJICKYJISIDHOM, HAJMOJIEKYJSIPHOM, O
TEPMOJVHAMUYECKAX M KHHETHYECKHX 3aKOHOMEPHOCTAX IIPOTEKAHUS XHUMHUYECKHUX
peakiuii, 0 XMMUYECKOM PaBHOBECHH, PACTBOpPAxX U JAUCHEPCHBIX CHUCTEMaX, 00 OOIIUX
HAY4YHBIX TPUHIMIAX XUMHUYECKOTO ITPOU3BOICTBA;

a dbopmupoBaHue y oOyuJaromuxcs OCO3HAHHOI'O ITOHUMAaHHUS
BOCTPEOOBAHHOCTU CUCTEMHBIX XUMUYECKUX 3HAHUU 1151 OOBSICHEHUS KITIOUEBBIX UJICH U
npo0ieM COBPEMEHHOM XWMHH, i OOBSICHEHUS U TPOTHO3UPOBAHMS SIBIICHUH,
UMEIOITUX €CTECTBEHHO-HAYYHYIO MPUPOY; TPAMOTHOTO pelIeHUs TTPoOJIeM, CBSI3aHHBIX
C XMMHEH, MNPOTHO3UPOBAHMS, AaHAIM3a M OLEHKU C TMO3ULUM 3KOJIOTHYECKOU
0€30MacCHOCTU TMOCEJACTBUM OBITOBOM W MPOM3BOJCTBEHHOMN JACATEILHOCTH YEJIOBEKA,
CBSI3aHHOM C XMMUYECKUM MPOU3BOCTBOM, UCTIOJIH30BAHUEM U MepepabOTKOMN BEIIECTB;

O yriIyOJieHue MPeACTaBICHUNA O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUISL TIPUOOpETEHUS] YMEHUW OPUEHTHUPOBATHCSI B MHPE BEHICCTB U OOBSICHEHUS
XAMHWYECKUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKOU JEITEIBHOCTH U
MMOBCEJHEBHOM KU3HU.



B nmnnane peanuzanuu MepBOOYEPETHBIX BOCHUTATENbHBIX M Pa3BUBAIOIIMUX
GyHKIMNA TETOCTHOM CHCTEMBl cpemHero oOmero oOpa3oBaHus TIpH  H3yYEHUU
npeaMera «XUMHs» Ha YriyOJIEHHOM YpPOBHE OCOOYI0 aKTyallbHOCTb NMPUOOpETaIoT
TaKue 1EeU U 33/1a4d, KakK:

a BOCIIUTAaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBJICHHM MHPHUPOIBI,
YBOXEHHUS K TMPOIECCYy TBOpPUECTBA B O0JACTH TEOPETUYECKUX U MPUKIATHBIX
VCCIIEIOBAHU B XUMHUH, (POpMUpPOBaAaHHUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

O pa3BUTHE MOTHBAIlMM K OOYYEHHI0O M TIO3HAHMIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCHUTAHUIO Ha OCHOBE YCBOEHHUS OOIICYEIIOBEUECCKUX
IICHHOCTEH;

d pa3BUTHE TMO3HABATEIBLHBIX HMHTEPECOB, WHTEJUIEKTYaJIbHBIX M TBOPUYECKHUX
crocoOHocTel oOyuaromuxcsi, GOPMUPOBAHUE Y HHMX CO3HATEJIBLHOIO OTHOIICHUS K
caMOOOpa30BaHUIO U  HENPEPHIBHOMY OOpa30BaHUIO KakK YCIOBHIO  YCIICIIHON
npodeccuoHanbHON U OOIIECTBEHHOW JAESITENIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/IOPOBbIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

O dbopMUpOBaHUE YMEHUW M HABBIKOB Pa3yMHOTO MPUPOIONOIb30BAHUS,
pa3BUTHE DKOJOTUYECKON KYJIbTYphbl, MPUOOPETEHHE ONbITa OOIIECTBEHHO-IIOJC3HOM
DKOJIOTHYECKOU IEITEIILHOCTH.

O [Ipu cocTaBjicHMU pa60qeﬁ IIpOorpaMmMal OBLIO YUYTCHO O6ODVIIOBaHI/I€
HCHTDa O6D3,30B21HI/I5{ GCTCCTBGHHO-HaV‘IHOI\;I HaIIpaBJICHHOCTH « Touxka pocTa» AJid €ro

UCIIOJIb30BAHUSI BO BpeMsl MIPOBEACHUS JTAOOPATOPHBIX U MPAKTUYECKUX PadOT, a TaK Ke
JUTSL TOCTHKCHUS TUTAHUPYEMBIX TIPEIMETHBIX pe3yibTaToB. LludpoBas madoparopust mo
xumun. Komruiekranusa: natunk pH ¢ auanazonom uzmepenust He yxe dyem ot 0 mo 14
pH, naTtunk Temmeparypsl ; AATUYUK AIEKTPONPOBOAUMOCTH. AKcecyaphl: kabenbr USB
COCIMHUTEIBHBIN, 3apsaaHoe yCTporcTBO ¢ kKabemem miniUSB, USB Anantep Bluetooth
4.1Low Enerqy. HoytOyk(1 mTyka).
OO6mIee 4rCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3YUYEHUS XUMHH Ha YTITyOJIeHHOM
ypoBHe, — 204 yacos: B 10 kimacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIIO0).

COAEPKAHUE OBYUEHMU 1

10 KNTACC Teopernueckne OCHOBbI OPraHU4eCKO XUMHUHU
[IpeameT W 3HaUYeHHE OPraHUYECKOM XMMHH, NPEICTaBIEHHE O MHOro00pa3uu
OPraHUYECKUX COCAUHECHUM.

1 Kypcusom B JaHHOM TEKCTE BBIICTICHBI AJIEMEHTHI COACpKaHUs Y4eOHOro MaTepuaia, KOTOPhIe U3y4aroTCs B
03HAaKOMHTEIFHOM TUIaHE W HE BKITFOYAIOTCS B COCTaB PEeIMETHEIX pe3ynbpTratoB ocBoermst OOIT COO.



DNEeKTPOHHOE CTPOEHHE aToMa YIJIepoja: OCHOBHOE M BO30YXKIEHHOE COCTOSHUSA.
BasieHTHBIE BO3MOXHOCTH aTroMa yriepoja. XUMHUYECKas CBSI3b B OPraHMYECKHUX
COeNMHEHMSIX. Tulbl TUOPUAM3AIMU ATOMHBIX opOuTaneil yriepoaa. MexaHU3MBbI
o0pa3oBaHMsl KOBAJCHTHOW CBSI3M (OOMEHHBIA W JIOHOPHO-AKICNTOPHBINA). THIIBI
NIEPEKPBIBAaHUSI aTOMHBIX OpOWTaleH, 6- u m-cBsa3u. OnuHApHAs, TBOWHAS U TPOUHAS
cBsa3b. CriocoObl pa3pbiBa CBSI3€M B MOJIEKyJIaX OpraHuyeckux BemecTB. [loHsitue o
CBOOOJTHOM pajnuKaie, Hykineoduie u anexrpodue.

Teopust cTpoeHus opranndeckux coequHeHnii A.M. ByTinepoBa U COBpeMEHHBIE
IPEACTABICHUS. O CTPYKTYpE€ MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS OpPraHUYEeCKUX
coenMHeHU. MoleKkysipHble U CTPYKTypHble (Qopmyibl. CTpyKTypHBIE (HOPMYIIBI
pa3nUYHBIX BUJAOB: pa3BEPHyTas, COKpall€HHas, cKeileTHad. W3omepus. Buubl
U30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3PGHEKThl B MOJIEKYJaxX
OpraHUYECKUX COCIMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN (P (DEKTHI).

[IpeacraBinenre o KilacCU(pUKALMK OpraHUYecKux BemecTB. [loHsTHE 0
dbyHkuuoHaiapHOM rpytmme. ['omonorus. ['omosmoruueckue psapl. CuctemMaTHdeckas
HOMeHKJIaTypa opranudeckux coeauHeHnii (IUPAC) u TpuBHanbHBIE Ha3BaHUS
OT/EJIbHBIX MTPEACTABUTEIICH.

OcobenHoctu 51 KJIaccupuKanus OpPraHUYECKUX peaKkuu.
OKHCIINTEIPHOBOCCTAHOBUTEIBHBIE PEAKIIMU B OPraHUYECKON XUMHH.

IKCIePUMEHTATbHbIE METOAbI M3YUYEHHUsI BEIECTB M UX MpeBpalleHui

O3nakomiieHHE C OOpa3laMd OpPraHWYECKUX BEIIECTB M MaTepuajaMud Ha HUX
OCHOBE, OINBITHI 110 TIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB TIPH HArpeBaHUU
(nnaBneHue, OOYrIWBaHME W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OpTaHUYECKUX BEIIECTB.

Yriaesoaopoabl

Ankanbl. ['omonmoruueckuii psii ankaHoB, oOmias ¢opmylia, HOMEHKJIaTypa W
M30MepHUs. DJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKY] alKaHOB, SP°-
rudpuan3aiysl aTOMHBIX OpOUTaNeil yriepona, 6-cBsizb. Korgopmepwvi. Ouzndeckue
CBOMCTBA aJIKAHOB.

XUMUYECKHE CBOMCTBAa aJKAHOB: PEAKIMU 3aMEIICHUs, HN30MEpU3aLUH,
JNErUIPUPOBaHUs, LUUKIN3ALWU, MHPOJIN3a, KpPEKUHTra, ropeHus. [lpeocmasnenue o
Mexanuzme peakyuil paouxkaibHo20 3aMeueHus.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[uxnoankanel. OOmas dopmyna, HoMeHKIaTypa u uzoMepusi. OcoOeHHOCTH
CTPOCHUS YW XMMHYECKUX CBOMCTB MaJbIX (L[UKJIOMPONAH, LMUKIOOYyTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, IUKIOTEKCaH) MHUKI0aTkaHoB. CrmocoObl TOMyYeHUs U TPUMEHEHUE
IIUKJIOATIKAHOB.



Anxensl. ['oMosornueckuil psii ankeHoB, oOmas (opmyna, HOMEHKIATYpA.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKEHOB, SP2-THOpHIM3ALms
aTOMHBIX opOuTasiell yrieponaa, 6- U m-cBsi3u. CTpyKTypHas U reoMeTpudeckast (Luc-
TpaHc-) n3oMepusi. Ou3znyeckue CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA: pEaAKIUU
IIPUCOEANHEHNS], 3aMELIEHUS B O-IIOJIOKEHHUE NPU ABOMHOM CBS3H, IOJUMEpPU3ALUN U
okucieHus. Ilpeocmasnenue o mexanuzme peaxyuu 31eKmpo@dUIbHO20 NPUCOCOUHEHUSL.
[IpaBuio MapkoBHuKOBa. KauecTBeHHBIE peakluud Ha ABOWHYIO CBsi3b. CHocoObl
IIOJIYYECHUS U IPUMEHEHHE AJIKECHOB.

Anxaauensl. Knaccudukanusi ankagueHoB (COMpsOKEHHBIC, HW30JIHMPOBAHHbIC,
Kymyaupoganuvie). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS M XHMUYECKUX CBOMCTB
CONpsDKEHHBIX AueHoB, 1,2- u 1, 4-npucoenunenue. Ilonmumepusanus conpsKEHHBIX
nueHoB. CriocoOBbl MOJTy4eHNs U IPUMEHEHUE alIKaIUEHOB.

Anxunbl. ['oMonornueckuil psia ankuHOB, oOmias ¢opmyiia, HOMEHKIaTypa U
M30MEpHs. ODJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ AJKHWHOB,  SP-
ruOpuan3anust aToMHbIX opOutaneil yriaepoga. dusnueckue CBOMICTBA aJKUHOB.
XWMHUYECKHE CBOMCTBA: PEAaKUUU IPUCOEAUHEHHUs, NUMEPU3ALUA W TPUMEPHU3ALUH,
okucieHuss. KucnoTHele CBOWCTBA AJIKWHOB, MMEKOUIMX KOHUEBYIO TPOHHYHO CBS3b.
KauecTBeHHbIE peakuu Ha TPONHYIO CBs3b. CHOCOOBI MONY4YEHUS M NPUMEHEHHE
QJIKUHOB.

ApomaTthueckue yriieBoJaopoisl (apeHsl). I'oMonorudyeckuii psja apeHoB, oOuias
dopMysia, HOMEHKJIaTypa U U30MEpUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKynbl  OeH3ona. [lpaeuno  apomamuuHocmu,  npumepvl  APOMAMUYECKUX
coeounenuil. OU3NYECKUE CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBAa OEH30Jla U €ro
rOMOJIOTOB: PEaKIMU 3aMEeLICHUs] B O€H30JbHOM KOJIbIE U YTJIEBOJOPOIHOM pajauKalle,
peakuuy TPUCOEAUHEHMS, OKHCIEHHE TOMOJOroB OeH3ona. [Ipeocmasnenue o
mexawuzme — peakyuti  anekmpoguivHoco  3amewenus.  IlpencraBnenue 00
OpUEHTHUPYIOIIEM JEHCTBUM 3aMECTUTENEd B OEH30JIbHOM KOJbLE Ha MpHUMEpe
AJIKWIIbHBIX PAJUKaIOB, KapOOKCWJIBHOHN, THMIPOKCUJIBHOM, aMMHO- U HUTPOTPYIIIBL,
aTOMOB rajoreHoB. OCOOEHHOCTHM XMMHYECKHX CBOWCTB ctHpona. llomumepuzanus
ctuposa. CriocoObl MOJyuyeHUs: U IPUMEHEHUE apOMaTUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. I[lomyrtHeie HedTsHble Ta3zbl. Hedth um €€ mpoucxoxiaeHue.
Kamennsiii yroap W npoaykTbl ero mnepepadbotku. CrocoObl mepepaboTku HedTu:
NEPEeroHKa, KPEKUHT (TEPMUYECKUM, KaTaTUTUUECKUI ), pu(OPMUHT, ITUPOJIU3.
[TpoykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

I'eneTnueckas CBSI3b MEXKAY Pa3IMUYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DIEeKTPOHHOE CTPOEHHE TaJOT€HIIPOU3BOAHBIX  YIVIEBOJOPOAOB. Peaknumn
3aMELICHHUs TaJloTeHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSDYNNY, AMUHOSDYNN) .
JlelictBMe Ha TaJOr€HIPOM3BOIHBIE BOJHOIO M CIMPTOBOIO pPacTBOpa MIEIOYH.
B3aumopelictBue gurajoreHaJkaHOB C MarHbmeM W LUHKOM. [lonsamue 0



MemanloopeanudecKux COCOUHECHUSIX. Hcnons3oBanue raJJOorcHIIpoOn3BOJHBIX
YTJIIEBOAOPOI0B B 6BITy, TCXHHUKC U IIPU CUHTC3C OPraHNYCCKNX BCIICCTB.

JKCNepUMeHTAIbHbIE METOAbI M3YUYEeHHUSsI BellleCTB M UX MpeBpPallleHu i

N3yuenne Gpu3ndecKux CBOWCTB yTIEBOAOPOAOB (PAaCTBOPUMOCTH), KAa4eCTBECHHBIX
peakiuii yrieBoJopoA0B Pa3IMYHbIX KJIaccoB (0OeciBeUrMBaHUE OPOMHOMN HIIM MOJTHOMN
BOJBI, pPacTBOpa IEpMaHTaHATa KajWs, B3aUMOJICHCTBHEC alleTUICHA C aMMHAYHBIM
pacTtBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHAPYKEHHE Yriepoja U BoAopoja B
OpTraHWYECKUX BEIIeCTBaX, IIOJYYCHHE OTWICHA W U3YYCHHE €ro CBOWCTB,
o3HakomJieHue ¢ KkoiutekiusamMu «Hedpts» u «Yromwsy, ¢ oOpasuamu TmiacTmacc,
Kay4qyKOB M PE3UHBI, MOJICTUPOBAHUE MOJIEKYJ YIJIEBOIOPOIOB U TAIOTCHITIPOU3BOTHBIX
yTIEBOAOPO/IOB.

Kucnopoacoaepxaniue opranaieckue coeJUHeHUs

[IpenenpHble O1HOATOMHBIE cIUPTHL. CTpOEHKE MOJIEKYI (Ha IPUMEPE METaHOJIa U
staHosia). ['omonormyeckuil psia, oOmas ¢opmyna, HU30MEpUs, HOMEHKIATypa U
kinaccupukanus. @DuU3NUECKHE CBOWMCTBA NPEICNIbHBIX OJAHOATOMHBIX CIUPTOB.
BonopoaHbie CBsI3M MEXIYy MOJIEKYJaMH CHUPTOB. XUMHUUYECKHE CBOMCTBA: PEAKIUU
3aMEIICHMs, JEeTUIpaTalii, OKHWCJIEHHUS, B3aUMOJACHCTBHE C OpPraHUYECKUMU M
HEOpraHWYeCKUMH KucioTamu. KauecTBeHHass peakuusi Ha OJHOATOMHBIE CIIUPTHI.
JleficTBue 53TaHOJAa W METaHOJAa Ha opraHu3M uenoBeka. CrnocoObl MOJMy4YeHUus H
IPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie 2¢upnl, HOMEHKIATypa W u3zoMepus. OCOOCHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOUCTB.

MHoroaToMHbI€ CHOUPTBI — OTUJCHIVIMKOIAL U Timiepud. Dusuueckue u
XUMHUYECKUE CBOMCTBA: PEAKLIHUM 3aMEIICHUS, B3aWMOJICUCTBUE C OPraHUYECKHUMU U
HEOPTaHUYECKUMH KUCJIOTaMM, KAa4eCTBEHHAs pEakiusi Ha MHOTOATOMHBIC CHUPTHIL.
Ilpeocmasnenue o mexaunuzme peaxyuil HyK1eo@uibHo2o 3ameujeHus. JleWcTBue Ha
opranusMm uesoBeka. CriocoObl OydYeHHs U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHrne MOJIEKYJbl, B3aWMMHOE BIUSHUE THAPOKCOTPYNIBI U
0eH30J1bHOTO siyipa. Pusnyeckue cBoricTBa GpeHosia. OCOOEHHOCTH XUMUYECKUX CBOMCTB
dbenona. KauectBenHble peakiuu Ha ¢GeHod. TokcuuHocTh (¢eHona. CrnocoOsl
noJTydyeHus: U npuMeHeHue genomna. GeHonpopMaibaeruaHas CMOIa.

KapOoHunbHble COEIUHEHUsT — aJbACTU]bl U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIbHOM rpymnmnbl. ['oMojioruyeckue psiabl albIErUAOB W KETOHOB, 00IIas
dopmyna, uzomepus U HoMeHKIaTypa. dusndeckne cBONWCTBA ajlbJAECTUAOB U KETOHOB.
XUMHUYECKHE CBOWCTBA alNbJErMI0OB M  KETOHOB: PEAKIMH [PUCOECTUHECHHUS.
Ilpeocmasnenue o mexanuzme peaxyuii Hyk1eo@uibHo2o npucoeourenus. OKUCICHUE
albJIETUIOB, KAueCTBEHHbIE peakuuu Ha anpiaeruapl. CrocoObl TOJNYYEHHS U
IPUMEHEHUE AJIBJIETUAO0B U KETOHOB.



OnHOOCHOBHBIE TMpefelibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCIOT. MI30Mepus U HOMeHKIaTypa. dusnyueckue cCBONCTBa

OJIHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHCIOT. BOZOpOAHBIE CBSI3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHUCIOT. XHMHYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peakiusi ATepuUKALMKA, PEaKIUd C Y4acTHEeM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0OEeHHOCTH CBOMCTB MYpPaBBUHOM KHUCIOTHI. [ToHSATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(upax, ameuopuoax, eanoceHaH2uopuoax, amuoax, HUmpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HENPENCIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX KHCIIOT, TMAPOKCHKAPOOHOBBIX
kucioT. [IpencraBurenu BhICHIUX KapOOHOBBIX KHUCJIOT: CTEApUHOBAs, MAJIbMUTHHOBAS,
OJICMHOBAs, JIUHO/Ie8as, NUHONIEeH06as KACIOThl. CHocoObl MOJMyYEeHHS] U NPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxuele >¢upbl. ['omonoruueckuid psg, obmas ¢opMmyna, HU30MEpUS U
HOMEHKNaTypa. U3NYeCKre 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCIOW U IIEIIOYHON
cpene.

XKupel. Ctpoenue, QpuznuecKkue M XMMHUYECKHE CBOMCTBA >KMpPOB: THAPOJIH3 B
KUCIION U 1menodHor cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPXKAIIUX OCTaTKU
HEIPEAETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpoIE.

MBUT4 KaK COJTM BBICIIUX KapOOHOBBIX KHCJIOT, UX MoIoIee AecTBue. [lonamue o
cunmemuueckux moowux cpeocmsax (CMC).

O6mas xapaktepuctuka yrieBojaoB. Knaccudukauus yrieBogoB (MOHO-, 1U- U
noyicaxapuabl). MoHocaxapuabl:  TJIOKO3a, (PYyKTO3a, earakmosa, pubosa,
oesokcupuboza. dusnmyeckue CBOWCTBA M HaxoxiaeHUe B mnpupoje. DoTocuHTES.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HaA npumepe MOJIeK) bl
enoKo3vl, npoekyuu Xeyopca, a- u [-aHomepvl 2n10KO3bl. XUMHUYECKHUE CBOMICTBA
[JIFOKO3Bl: PEAKIHMH C YYaCTHEM CIHUPTOBBIX M albACTHAHOW TpYyMN, CIOUPTOBOE M
MOJIOYHOKHUCIOE  Opoxenue.  IlpumeHeHwe  rlOKO3bl, €€  3HAYEHUE B
KU3ZHEIEATEeIbHOCTH opraHu3ma. Jlucaxapuapl: caxapo3a, MallbTO3a W JaKMmMo3d.
BoccranaBnuBaroiire 1 HEBOCCTaHABIMBAIOIINE qUCaxapuabl. [ MIpONIU3 1rcaxapuioB.
Haxoxnaenue B mnpupoae u npuMmeHenue. llommcaxapuibpl: Kpaxmall, TJIMKOT€H U
nemnono3a. CTpoeHHME MakpOMOJICKYJ KpaxMmalia, TJMKOT€Ha U LEJUTI0JIO3bI.
dusnyeckue CBOMCTBA KpaxMalla M IEJUTI0J03bl. XHUMHUYECKHE CBOMCTBA Kpaxmasa:
TUAPOJIN3, KAYECTBEHHAasi pEeakiusi C HOAOM. XUMHUYECKHUE CBOWCTBA UEJUIOJIO3bI:
TUAPOJIN3, MojydeHue 3upoB uemtonosbl. [loHsTHE 00 HMCKYCCTBEHHBIX BOJOKHaX
(BUCKO3a, alleTaTHBIN MIENK).

JKCIePUMEHTATbHbIC METOABI M3YYCHHUSI BelIeCTB M UX NpPeBPAlleHUH

PacTBOpUMOCTB pa3IMyHbIX COIUPTOB B BOJIE, B3aUMOACHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHME 3THJIOBOTO CHUpPTAa B albJETH] HA PACKAJIEHHONM MEIHOM HPOBOJIOKE,
OKHUCJIEHUE JTWJIOBOIO CHUpPTAa JHUXPOMATOM Kanus (BO3MOXHO HCIOJb30BaHHUE
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BUJICOMATEPUAIIOB), KA4YECTBEHHBIE pPEAKIMUM Ha albJeTuibl (C  THUIPOKCHUIOM
muammuHcepeopa(l) n rumpoxcuaom memu(ll)), peaknus raunepuHa ¢ THAPOKCHIOM
menu(ll), xumuYeckue CBOMCTBa pacTBOpa YKCYCHOW KHCJIOTHI, B3aWMOJICHCTBHUE
pacTtBopa moko3bl ¢ ruapokcuaoMm meau(ll), B3ammoneiicTBue kpaxmana ¢ UOAOM,
peIIeHNe IKCIIEPUMEHTAIBHBIX 3a71ad 1Mo TeMaM «CrupTel U GeHonby, «KapOboHoBbIE
KUCJIOTHI. CII0KHBIE 3PUPHI.

A30Tcozlep>lcamne OPraHnveCKMe COCINHCHUSA

AMUHBI — OpraHMYecKHe TNPOU3BOAHBIE aMMHaka. Kimaccudukanus aMHHOB:
anudarnyeckue U apoMaTUYECKUe; MEPBUYHBIE, BTOPUUHBIE U TpeTuuHble. CTpoeHue
MOJIeKyJ, o0mas Qopmyna, H30Mepusi, HOMEHKIaTypa M (HU3UYECKHUE CBOICTBA.
XUMUYECKOE CBOMCTBA alM(PATUUECKUX AMUHOB: OCHOBHBIE CBOMCTBA, aIKUIMPOBAHUE,
B3aMMOJICHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOMN KACIOTOU. CONM AJIKUIIaMMOHHUS.

AHWINH — TPEACTAaBUTENb AMHUHOB apoMaTH4yecKoro psaa. CTpOoeHHE aHWIIMHA.
B3aumHoe BiausHHE rpynn aToMOB B MOJeKyJie aHwInHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHuiuHA. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl MOJIy4YeHUs U
npUMEHeHue anudarnyeckux aMuHoB. [lonyueHne anunmHa U3 HUTpOOEH30Ia.

Amunokuciotel. Homenknatypa m umzomepus. OTaenbHbIE NPEACTABUTENH  O-
AMUHOKHCIIOT: TJIMLUH, aJlaHUH, eHUNaianuH, ceput, 2nymamuHo8as KUcioma, JTUusuH,
yucmeun. Onmuueckasn usomepus amunoxuciom: D- u L-amunoxuciomor. dusnueckue
CBOICTBA aMHHOKHUCIOT. XHUMHUYECKHE CBONCTBA AMHHOKHUCIOT Kak aM(OTEpHBIX
OpraHMYECKHUX COEIMHEHUH, peakius MOJUKOHIEHCAllud, O00pa3oBaHHE MENTUIHON
cBA3U. bruonorndeckoe 3HaueHre AMUHOKUCIIOT. CHHTE3 ¥ TMAPOIIN3 MENTUIOB.

benkm kak mnpupogHele monuMmepsl. llepBuyHasg, BTOpHYHAsT W TpPETUYHAsS
CTpyKTypa OenkoB. XUMHUYECKHE CBOICTBa O€JIKOB: TUIAPOJIM3, JEHATypalus,
KayeCTBEHHbIE PEAKIIMH Ha OEIKU.

Ionsamue 06  azomcoolepocawux — 2emepoYUKIULEeCKUX COeOUHEHUSIX.
Tupumuounoswvie u nypurosvie ocnoganus. Hykneunogvle Kuciomol: cocmag, cmpoenue

u buonocuyeckas PpOib.

JKCNepUMEeHTAJbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpPalleHuil

PactBopenue OenkoB B BOjE, Je€HATypaius OCIKOB MPU HAarpeBaHWH, I[BETHbHIC
peakiuu Ha OCJIKH, PEIICHHE YKCIIEPUMEHTAIBHBIX 3a7a4 MO TeMaM «A30TCoIeprKalue
OpraHuYecKre cCoeMHEeHUs» U «Pacrno3HaBaHre OPraHMYeCKUX COSTMHEHUI.

BbicokoMoJIeKYJISIPHBIE COeIMHEHM S

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb ITOJIMMEPU3ALUU, CPEAHSAS MOJIEKYJIApHAs
macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHHA —
NoJIMMEpU3alvsl M TMOJUKOHAeHcauus. [Ipeocmasnenue o cmepeope2yiapHoCmu U
HAOMONEKYIAPHOU CMPYKMype NOIUMEPO8, 3A8UCUMOCHb CBOUCME NOIUMEPOE OM UX
MONEKYAAPHO20 U HAOMOAEKVIAPHO20 CIMPOEHUS.
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[Tonumepnsle  marepuansl.  [lmactmaccesl  (MONMMATWIIEH,  HOJUIPOIMIIEH,
MOJIUBUHUIXJIOPHI, MOJIUCTUPOII, MOJIMMETHJIMETAKPUJIAT, MOJIMKApOOHATHI,
noaudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepbl: HATypajdbHBIA KaydyK, CHHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, IWIEIK), HWCKYCCTBEHHBbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Tonumepwvl cneyuanvHo2o HazHayenus (meghioH, Keiap, I1eKmponpo8ooauue

noaumepsl, buopaznazaemvie NOIUMEPDL).

JKCIepUMEHTAIbHbIC METOAbI M3YUYEeHHUSI BelleCTB M UX NpeBpPallleHUuH

O3HakoMJIEHHE ¢ 00pa3lamMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, pPEIlIEHHE SKCIEPUMEHTAIIbHBIX 337a4 10 TeMe «Pacno3HaBaHue MmjiacTMace u
BOJIOKOH.

PacuéTHble 3aga4n

Haxoxnenrne MoneKyasipHON (POPMYIIbl OPraHHYECKOTO COSIUHEHUS 10 MaCCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKJICHUE MOJIEKYJISIPHON (POpMYJIbI
OpPraHUYECKOTO COeMHEHHs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMS, MO KOJUYECTBY
BelecTBa (Macce, O00BEMY) TMPOAYKTOB pEAKIMM W/WUIM HUCXOJHBIX BEIIECTB,
YCTaHOBJIEHHE CTPYKTYPHOM (HOpMyJIbI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €ro
XUMHYECKUX CBOMCTB MJIM CIIOCOOOB MOMYYECHHs, ONIPEAETICHIE O BbIX0/a MPOAYKTa
pEeakIny OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIe CBSA3H

Peanuzanust MeXNpeaMETHBIX CBSI3€M MPU U3yUYEHUU OpraHudyeckod xumuu B 10
KJIaCCE OCYIIECTBIISIETCS 4YEpe3 MCIOJb30BaHME KaK OOUIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUM, TaK ¥ MOHSATUM, IPUHATHIX B OTJAEIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
UKJIA.

OOmre ecTecCTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4YHBIM (DAKT, TUIIOTE3a,
TEOpHUs, 3aKOH, aHalu3, CHUHTE3, Kilaccuukanus, HaOM0JEeHUEe, HU3MEpPEHHUE,
HKCIEPUMEHT, MOZEIIb, MOJIEIIUPOBAHHUE.

@dusukKa: MaTepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, DJHEPTETUUECKUI
YpOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (U3HUECKUE
BEJINYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, JHEPTHS, Macca.

buonorusi:  kieTka, opraHu3M, JKocHcTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIN W TEeTepOoTpPO(HBIH TUN TUTaHUS, OpOKECHHE,
(dboTOCHUHTE3, IbIXaHHE, OCJIKH, YTIEBOIbI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdus: mosie3Hble UCKOMAEMbIE, TOTUIHBO.

TexHoyOrus: NUILEBbIE NPOAYKTHI, OCHOBBl PALMOHAIBHOTO MUTAHUS, MOKOIIUE
CpEeACTBA, MAaTEPUAJIbI U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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11 KJJACC Teopernyeckue 0CHOBbI XUMHMHU

Atom. CoctaB  aTrOMHBIX  A1ep. XUMHUYECKMHA  3ieMeHT.  M30Tomsbl.
Kopnyckynapnoeonnosoii doyanuzm, o0eoticmeeHnas npupooa snekmpona. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIE YHCIA. ODHEPreTUYECKHE YPOBHU U
O IypOBHU. ATOMHBIe opOuTayu. Kiaccudukaryss XMMHYECKUX 3JIeMEHTOB (S-, p-, d-,
f-3eMeHTHI).

Pacnpenenenue 37I€KTpPOHOB MO aTOMHBIM OpPOHUTANISIM, MPUHYUN MUHUMYMA IHEPIUl,
npunyun Ilaynu, npasuno Xynoa. DNEKTPOHHBIE KOH(MUTYpaIllid aTOMOB JJICMEHTOB
MePBOr0O—4YETBEPTOrO  TMEPHUOJAOB B  OCHOBHOM M  BO30OYXXIEHHOM COCTOSIHUH,
AJIEKTPOHHBIE KOH(MUTypanuu WOHOB. [loHamue 006 dHepeuu UOHU3AYUU, SHepeUl
CcpooCcmea K 2J1eKmpoHy. INEKTPOOTPULIATEIIBHOCTD.

[lepnoanueckuii 3akoH U Ilepuoguueckass cucteMa XUMUYECKUX diieMeHToB JI.1.
MenpeneeBa. CBsi3b NEPUOANYECKOTO 3aK0HA U [lepnoanyeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB C COBPEMEHHOW TEOpHEN CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUS
CBOMCTB XMMUUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO
rpynmnaM 1 nepuogaM. 3Ha4eHHUE MePUOINUECKOr0 3aKOHa
J.1. Menpaeneena.

XumMuyeckass CBS3b. Buabl XHMHYECKOW CBS3M: KOBaJCHTHAs, MOHHAas,
MeTandeckas. MexaHu3Mbl OOpa3oBaHUs KOBAJICHTHOM CBSI3U: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJIMHA CBS3U. [lONSpHOCTH, HAIPABICHHOCTH U
HACBhIIIAEMOCTh  KOBaJeHTHOW CBA3U. Kparneie cBsizu. Bopopomnas  CBs3b.
MexMoNeKyIsIpHbIE B3AaUMOICUCTBUS.

BaneHTHOCT, M BaJCHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuouszayus amomHbix
opbumarneti. CBSI3b DJIEKTPOHHON CTPYKTYpPhl MOJIEKYJI C HX T'€OMETPUUYECKUM
CTpOEHHEM (Ha MPUMEPE COSTUHEHUN 2JIEMEHTOB BTOPOTO MEPHOJIA).

IIpencraBieHne O KOMILIEKCHBIX coeAuHeHMsIX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeiab, Juranael. Koopounayuonwnoe uucno. Homenxnamypa
KOMNAEKCHbIX coeOuHerull. 3HAYeHHWE KOMIUIEKCHBIX coenuHeHui. I[lonsrue 0
KOOPJIWHAIMOHHOW XUMUHU.

Bemecta MOJIEKYJISIPHOTO u HEMOJIEKYJISIPHOTO CTPOCHUSI. Tunbr
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatue o nucnepcHbIx cucteMax. VIcTuHHBIE pacTBOphl. [Ipedocmasnenue o
KonoUOHbIx pacmeopax. CrocoObl BBIPAKECHUS KOHIIEHTPAIMA PAacTBOPOB: MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE, MOJISIpHAS] KOHIIEHTparus. HachlllleHHbIE 1 HEHACHIIICHHBIE
PacTBOPBI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanuss ¥ HOMEHKIAaTypa HEOPraHMYECKMX BEIIECTB. TpUBHUAIIbHBIC
Ha3BaHUS OTICJILHBIX MPEACTABUTEICH HEOPraHUYECKHX BEIIECTB.
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Knaccudukanus XUMHUYECKUX pEaKIMi B HEOPraHMYECKOM M OpraHuyecKon
XUMUHU. 3aKOH COXPAaHEHUs MAacChl BELIECTB; 3aKOH COXPAaHEHUS WM IPEBPALLCHUS
PHEPIrUuM TPU XUMHUYECKUX peakiusax. TeruioBble d(PQPEKTbl XUMUYECKUX PEAKIIHUM.
TepMoxuMUYeCcKre ypaBHEHUS.

CkopocTh XMMHYECKOM peaklnH, €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PAKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIE peaKkIuu. Katains u KaTalin3aTopsl.

OOpatumple W HeoOpaTUMBIE PEAKIMU. XUMHYECKOEe paBHOBecue. Kouwcmanma
Xumuyecko2o pagHogecus. PakTOppl, BIUSIOIIAE HA TOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TeMIIepaTypa, JaBJICHUE W KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [puauun Jle [larense.

Onektponutuyeckas gucconuanus. CuiibHble U cialdble 37eKTpoauThl. CTeneHb
nuccouuanu. HMownnoe npouseedenue 600vi. Cpelna BOJIHBIX PACTBOPOB: KHUCIIOTHAS,
HeHTpasibHasl, menoyHas. Bomopoausiii nmokazatens (PH) pactBopa. ['maponus coneit.
Peakuun noHHOrO OOMEHa.

OKuCANTENBLHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb oKuciaeHus. OKUCIuTeNnb U
BOCCTAHOBUTENb. [Ipo1iecchl OKUCIIeHNs U BOCCTaHOBJICHUS. BaxkHelne OKUCIUTENN U
BOCCTAaHOBUTENH. MeTo/1 3JIEKTPOHHOI0 OanaHca. DJIEKTPOJIU3 PACTBOPOB U PACILIIaBOB
BEILIECTB.

IKCIEPUMEHTATbHbIC METOABI H3YYCHHUS BeIIECTB M UX NPeBPALICHUH

Paznoxxenne mnepokcuaa BOAOpoAa B IPUCYTCTBUM KaTalnd3aToOpa, MOJEIN
KPUCTAJUTMYECKUX PELIETOK, MPOBEIEHUE pPEAKIM HMOHHOTO OOMEHa, OMpelesieHue
Cpenbl pacTBOPOB C MOMOIIbIO MHIUKATOPOB, U3YUEHUE BIMSHUS PA3IMYHBIX (PAKTOPOB
HAa CKOPOCTh XMMUYECKOHN PEaKIUU U MOJOKEHHE XUMUYECKOTO PABHOBECHSI.

Heoprannyeckasi xumus

[Tonmoxenne HemeTamioB B [lepuoanueckoi cucteMe XuMuueckux 3semenTon .M.
MeHneneeBa U 0OCOOEHHOCTH CTPOCHUS UX aTOMOB. DPU3NYECKHE CBOMCTBA HEMETAJIJIOB.
AJ0oTpoIusl HEMETAIUIOB (Ha IpUMeEpPe KUCIIOpoia, cephl, hocdopa u yrieposa).

Bonopon. Ilonydenwme, ¢usndeckue M XUMHUUYCCKHE CBOWCTBA: pPEAKIHH  C
METaJUIaMA W HEMETaJUlaMH, BOCCTAaHOBUTENbHBIE CBOMCTBA. ['mapunbl. Tonnuenvie
971eMeHmbl.

l'anorenbl. Haxoxnenue B mnpupoje, CHOCOObI TONy4deHUs, (U3NYECKUE U
XAMUYECKHE CBOWCTBA. ['amoreHoBojopodsl. BaxHeWmme KHUCIOpOACOAEPKAIINE
COCMHEHHUs] TajoreHoB. JlabopaTopHble W TMPOMBIIUICHHBIE CIIOCOOBI TMOJYyYCHUS
rajjoreHoB. [[puMeHeHne raJ;loreHOB U UX COCUHEHHUM.

Kucnopon, o30n. JlaGopatopHble U NPOMBINUICHHBIE CIOCOOBI TMOJYYCHUS
kucjaopoaa. duzndeckrue U XUMUYECKHE CBOMCTBA U MPUMEHEHUE KHCIIOpPOoJa U O30Ha.
OKcuUIbl ¥ IEPOKCHU/IBI.

Cepa. HaxoxaeHue B mpupojie, CriocoObl MoayueHus, GU3nIecKue 1 XUMUIECKHEe
cBoiictBa. CepoBogopon, cynbpuasl. Oxcup cepbi(1V), okcun cepoi(VI). Cepuucras u
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cepHasi KMCJIOTHI U UX coir. OCOOEHHOCTH CBOWCTB CEpHOW KHUCHOTHI. [IpumMeHeHue
CEpBI U €€ COCTMHEHHUI.

Azot. Haxoxnenue B mpupoje, CocoObl MOdydeHus], pU3nueckne 1 XUMUYECKUe
cBoicTBa. AMMUaK, HUTpUIbl. OKCUIBI a30Ta. A30THUCTas M a30THAs KUCIOTHI U MX
cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHne a3oTa 1 ero COeAMHEHU M.
ABOTHBIE yI0OpEHHUS.

dochop. Haxoxknenue B mpupose, CHOCOObI TOMyYeHHs, (PUINUECKHE |
xummudeckue ceorcta. @ochuasl u ochun. Oxcuasl pocdopa, hochopHas Kuciaora u
e€¢ comu. Memadghocghopnas u nupogocpopuas kucromsi, Gocpopucmas u
Gocpoprosamucmas kucromet. llpumenenne Gocdopa u ero coeTMHESHUN.
dochdopHbIe YI00pEHHUS.

VYraepoa, HaxoxAeHUuEe B MpUpoje. AIoTpornHble Moaudukanuu. Ousndeckue u
XMMHUYECKHUE CBOICTBAa MPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoioM. Okcup
yraepoaa(ll), okcun yranepoma(lV), yronbHast kuciota U €€ coyii. AKTUBUPOBAHHBIN
yIrojb, aocopoyus. @ynnepewnsvi, cpagen, yenepoonvie Hanompyoku. llpumeHeHue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €TO COETUHEHUH.

Kpemunii. HaxoxzaeHue B mnpupoAe, CHOCOObI NOJy4YeHHs, (PUIUUYECKHE U
xumudeckue cBouctBa. Oxkcupa kpemuusa(lV), kKpemHUEBas KHUCIOTa, CUIUKATHI.
[IpumeHneHne KpeMHUs U ero coeanHeHui. CTEKI0, €ro NoJly4eHue, BUIBI CTEKIIA.

[lonoxxenne ™eramioB B llepuonnyeckoil cucTeMe XUMHUYECKHX 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX D]IeMEeHmMOos-memannos 6 3emHou kope. OOume (u3MvyecKkue CBOMCTBA
MetasuioB. [Ipumenenue MetamioB B ObITy U TexHHUKE. CIIJIaBbI METAILIOB.

DJIEKTPOXUMHUUECKUN Psii HAMPsOKEHUN MeTaioB. OO0mue crnocoObl MOTydYeHUs
METaJUIOB: THAPOMETALUTYPTUs, TUPOMETAIUTYPIHs, deKTpoMeTaityprusi. [lonstue o
KOppo3uu MeTaIoB. CIOCOOBI 3aIIUTHI OT KOPPO3HHU.

O6mrass  xapakrepuctuka MertamwioB |A-rpynmel  [lepuoaudeckoit  cucTembl
XUMHUYECKUX d3JIeMeHTOB. Hatpuil u kamuii: nosydeHue, GU3MYECKUE U XUMHUUYECKHUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHECHUM.

O6mras xapakrepuctuka wmetaioB |IA-rpynmer  [lepuonnueckoir  cucTeMbl
XUMHUYECKUX JIEMEHTOB. Maruuii ¥ Kajablluid: ToJiydeHue, GU3nyeckue 1 XuMUYeCcKue
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB M MX COeIAUMHECHUH. JKECTKOCTH BOIBI U
CrocoObl €€ yCTpaHEeHHUS.

AmoMuHMIA: TIONy4YeHUe, (PU3NYECKHe W XHUMHUYECKHE CBOWCTBA, NMPUMEHEHHE
MIPOCTOTO BEIIECTBA M €r0 COeAMHEHUNU. AM(POTEpPHBIC CBOMCTBA OKCHUIA U THIPOKCHIA
ATIOMHUHUS, TUAPOKCOKOMITJIEKCHI alTFOMUHUS.

OOmrast  xapakTepucThka  MeTaioB  mobouHbix  moarpymn  (b-rpymm)
[Teproauueckon CUCTEMbI XUMUYECKUX JJIEMEHTOB.
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Pu3nueckue W XHMHYECKHE CBOMCTBA Xpoma M €ro coeauHeHuil. Okcuuabl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomarsl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEHne Xpoma.

DOU3NYECKMe U XUMHUYECKUE CBOMCTBA MapraHila U €ro COeAuHeHu. Baxuenmme
coemquuaenus  mapranma(ll), wmapranma(lV), wapranma(VI) wu  wmapranma(VII).
[lepMaHranar kanausi, €ro OKUCIUTEIbHBIE CBOMCTRA.

Ou3nueckue U XUMUYECKHE CBOMCTBA Kejle3a M ero coeauHeHuil. OKCHIBI,
rugapokcuanl u conu xeneza(ll) u xxeneza(lll). [Tonyuenne u npuMeHeHHE kelie3a U ero
CILJIAaBOB.

duU3nvecKkne U XUMHUYECKHE CBOMCTBA Meau U €€ coenuHeHuu. [lonmydenue wu
MPUMEHEHUE MEJIU U €€ COSTUHEHUM.

[uuk: nonydeHnue, GU3NUECKUE U XUMHUUYECKHE CBOMCTBA. AM(OTEpHBIE CBOMCTBA
OKCHJIa Y THAPOKCHUAA IIMHKA, THAPOKCOKOMIUIEKCH IIMHKA. [I[prMeHeHne 1uHKa U ero
COCIMHEHUN.

JKCNepUMeHTAbHbIE METOAbI H3YUCHUS BELIeCTB U UX NMPeBpPaLleHHuil

N3ydenune 00pas3lioB HEMETAIIIOB, TOpeHHE cephl, docdopa, Kene3a, MarHus B
KHUCJIOPOJIE, U3YUEHUE KOJUIEKIIMU «MeTauibl U CIUIaBbl», B3aUMOJICUCTBUE IIETOYHBIX
U IIEJI0YHO3EMETBHBIX METANIOB C BOJIOM (BO3MOXKHO UCMOJIb30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA U JKejie3a C pacTBOpaMHM KHUCJIOT U
1IeI04Yeld, KAYECTBEHHBIE PEAKIUM HAa HEOPTaHUYECKHE aHUOHBI, KATUOH BOJOPOJA U
KaTUOHBI METAJJIOB, B3aUMOJICHCTBUE THAPOKCUIOB AJIIOMUHMS U IIMHKA C pacTBOpPaAMH
KUCJIOT W IIEJIOYEH, PEIICHUE 3KCIEPUMEHTAIbHBIX 3aJad Mo TemaM «l aloreHsn,
«Cepa u e€ coeauHeHUs», «A30T U hochop u UX coenUuHeHUs», «MeTalIbl TJIABHBIX
noATpyIIm», «MeTaymuibl TOOOYHBIX TOITPYIII.

XuMHuS ¥ KU3Hb

Ponp xuMuu B obOecrieueHUH yCTOWYMBOTO pa3BUTHA yenoBeuecTBa. [loHsTHE O
HAy4YHBIX METOJAax MO3HAHUA W METOJOJOTHM HAy4YHOro wuccienoBanus. Haydnbie
NPUHIUIBL  OpraHU3allud XUMHYECKOTO TMPOU3BOACTBA. [IpoMbIlIeHHBIE CHOCOOBI
MOJYYEHUs] BaXKHEHIIMX BeIlIeCTB (HAa MpUMEpe MPOU3BOJCTBA aMMHUaKa, CEpPHOU
KHUCIIOTBI, MeTaHoJa). [IpombllieHHbIE CHOCOOBI TOJIYYCHHS METAJJOB M CIUIABOB.
XUMUYECKOE 3arps3HEHUE OKPYKAIoIIeW cpeapl U ero mnocieAactBus. [lpobrema
nepepabomku 0mxo008 u noo6ouHvlx npodykmog. Ponb xumuu B o0ecredeHuu
HHEPreTUUYECKON 0€30MacCHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

XuMUs ¥ 310pOBbE YeTI0BEKa. JIekapcTBeHHbIE cpeacTBa. [IpaBuia ncnonb30BaHus
JIEKApCTBEHHBIX MpENnapaToB. Pojab XMMUU B pa3BUTUN MEAULIAHBI.

XUMUSl THIIA: OCHOBHBIE KOMIIOHEHTBHI, MUILEBBIE 100aBKU. Poiap xumum B
o0ecreyeHny MUIIeBON Oe30MacCHOCTH.

Kocmetnueckue wu mapdromepHbie cpeactBa. beitoBas xumwus. [lpaBuia
0€30MacHOr0 UCTIOIL30BAHMS PETIapaTOB OBITOBOM XUMHUU B TTIOBCETHEBHOM KU3HHU.

16



XUMHS B CTPOUTENBCTBE: BaKHENIITUE CTPOUTENbHbIE MaTepuabl (IIEMEHT, OETOH).

XuMHUS B CEJIbCKOM X03gicTBe. OpraHu4ecKkrue U MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTEepHUallbl, KPacKH, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexuonoeuu.

PacuérHble 3a1a4n

Pacuérel: maccel BemecTBa WiM 0O0BEMA Ta30B IO HM3BECTHOMY KOJHMYECTBY
BEI[ECTBA, Macce WU 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMU BELIECTB, MAacChl
(0OBéMa, KoJIMUECTBa BEIECTBA) MPOJIYKTOB PEAKIMU, €CIU OJHO W3 BEIIECTB MUMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEaKlMU, €ClId OJHO U3
BEIIECTB JAaHO B BHJIE PAacTBOpa C OMNPEAECIEHHOW MacCOBOM JOJEH PAaCTBOPEHHOIO
BEI[ECTBA, MACCOBOM JIOJIM U MOJIIPHOM KOHIIEHTpAllMK BEUIECTBA B PAcTBOpE, JOJH
BBIX0/Ia MPOJYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexknpeaMeTHbIe CBSI3H

Peanuzanus MeXnpeIMETHBIX CBSI3€H MPU HU3YyYEHUU OOIIeH M HEeOpraHu4YecKon
xumun B 11  KJacce OCYHIIECTBIAETCS 4Yepe3 UCIOJB30BaHUME Kak  OOIIUX
€CTECTBEHHOHAYYHBIX IMOHATHI, TaK U MOHSITUH, NMPUHSATHIX B OTHAEJBHBIX MPEAMETax
€CTECTBEHHOHAYYHOTO ITUKJIA.

OOmue ecTecCTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAy4YHBIM (AKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kilaccu(ukamus, NEepUOJAUYHOCTb, HAOJIOJCHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJEINb, MOJICIIMPOBAHHUE.

®du3uKa: MmaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUN YPOBEHB, BELIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, HACAIbHBIN ra3, (Qpu3nueckue BEJIUYUHBI,
€IVMHULBI U3BMEPEHHUS], CKOPOCTb, SJHEPTUS, MACCA.

buonorus: kierka, opraHu3M, 3Kocuctema, Ouocdepa, MeTaboJIM3M, MAaKpo- U
MUKPODJIEMEHTBI, O€NKH, KUPBI, YIJIEBOIbI, HYKJICHHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IMOTOK YHEPTUU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOpHBIE MOPOJbI, MOJE3HBIE HCKOMaeMble, TOIUIUBO,
pecypchl.

TexHONmorusl: XUMHYECKass MPOMBIIUIEHHOCTh, METAJUTYPrUsi, CTPOUTEIbHbBIC
MaTepuasbl, CEIbCKOXO3AMCTBEHHOE IPOU3BOACTBO, MHUIIEBAS IMPOMBILIJICHHOCTD,
dbapMalieBTHUECKasT TPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX ITpenaparos,
MPOU3BOJACTBO KOHCTPYKLIMOHHBIX MATEPHUAJIOB, AJCKTPOHHAS MPOMBILIIJIEHHOCTD,
HAaHOTEXHOJIOTHH.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBercTBUM € CHUCTEMHO-IESTENBHOCTHBIM IMOAXOJOM B  CTPYKTYypeE
JUYHOCTHBIX PE3YJbTATOB OCBOCHUS MpEAMETa «XUMHUS» HA YPOBHE CPEAHEro OO0IIEero
00pa3oBaHMs BBIJCIECHBI CJEAYIONIME COCTaBIIAIONIME: OCO3HAHUE OO0YyYaroUMMUCS
POCCHMCKOW  TPAXKIAHCKOM  MJACHTUYHOCTH; TOTOBHOCTH K  CaMOpPA3BUTHIO,
CaMOCTOSITEIbBHOCTH M CaMOONPENEICHUIO; HaJu4yhe MOTHUBALlUM K OOYYEHHUIO;
TOTOBHOCTh M CIOCOOHOCTh OOYYalONmUXCS PYKOBOACTBOBATHCS TMPHUHSATHIMH B
oOlecTBe MpaBWJIaMd M HOPMaMu  TIOBEJCHMS; HAJW4YUE TMPABOCO3HAHMS,
HKOJIOTUYECKOMN KYJIbTYpPbl; ClIOCOOHOCTh CTABUTH [EJIU U CTPOUTH KM3HEHHBIC TLJIAHBI.

JInuHOCTHBIE pEe3yabTaThl OCBOCHHS  MpeaMeTa «XHUMHUS»  OTPaXaroT
c(OpPMHPOBAHHOCTh  OIIBITA II03HABATEIbHOU U MPAKTUYECKON

JeSATETLHOCTH 00YYaIOIIKUXCs B TIPOLIECCE peann3aluu 00pa3oBaTebHON
JESITETbHOCTH.

JIndHOCTHBIE  pe3yJIbTATBl  OCBOCHHUS  MpEeAMETa  «XHUMHUS»  OTPAXKaroT
c(hOpMUPOBAHHOCTh  OMbITA TO3HABATEIBHOM W  MPAKTHUYECKOM  JESATEIHHOCTU
oOyyJarouuxcs B Ipolecce peann3auuu o0pa3oBaTebHON AESITEIbHOCTH, B TOM YHCIIE B
yactu: 1) rpaKaIaHCKOro BOCIMTAHUA:

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH,
YBaKEHHUSI K 3aKOHY M MPaBONOPSIKY; NPEACTaBICHUS O COLMAJIbHBIX HOpPMax u

MPABUJIAX MEKIIMYHOCTHBIX OTHOIIIEHUI
B KOJUIEKTHBE; T'OTOBHOCTH K COBMECTHOM TBOPYECKOM AEATEIBHOCTH IIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Y4YEOHBIX U IIO3HABATENIbHBIX 3a7ad, BBIIOJIHEHUU
XUMUYECKUX JKCIIEPUMEHTOB;  CIIOCOOHOCTHM TOHUMAaTh W TPUHUMATh MOTHUBHI,
HAMEPEHUSI, JIOTUKY U apTyMEHTHI

JPYTUX MPH aHAINA3E PA3JIMIHBIX BUIOB yU4EOHOU EATEILHOCTH; 2)
NATPHOTHYECKOr0 BOCIIUTAHUSA:

LICHHOCTHOTO ~ OTHOLIEHWS K HCTOPUYECKOMY M  HAYYHOMY  HAcCJEAUIO
OTEUECTBEHHOW XMMHH; YBaXXEHHUS K MPOLECCY TBOpPYECTBA B 00OJIACTU TEOPUU H
IIPAKTUYECKOIO MPWIOKEHUsS XUMHUHU, OCO3HAHUSA TOrO, 4YTO [aHHbIE HAyKH €CThb
pe3ynbTaT JUIMTENbHBIX HAOMIOACHUI, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX MOHCKOB,
IIOCTOSTHHOT'O TPYyJa YYE€HBIX M IPAKTUKOB, HHTEpPECA U IO3HABATEJIbHBIX MOTHUBOB B
MIOJIYYEHHUH U MOCIEAYIOIIEM aHAIIN3E

uH(pOpMAaIUK O MEPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
CITIOCOOHOCTH OLICHUBATh CUTYaIlNH, CBA3aHHbBIE C XUMUUYECKUMU SIBICHUSIMU,

M TNPUHAMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE
HOPMBI WU IIEHHOCTH; TOTOBHOCTH OIICHHBAaTh CBO€ MOBEICHUE W MOCTYNKH CBOHX
TOBAPUILEH C MO3UIUN

HPaBCTBEHHBIX U TIPABOBBIX HOPM U C YUETOM OCO3HAHWSI ITOCIIEACTBUHN MTOCTYIIKOB; 4)
(popMHpPOBaHUS KYJbTYPbI 310POBbS:

MOHMMAaHHUA [IEHHOCTEH 37J0pOBOr0 M O6€30MacHOro oopasa KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOWICHHS K COOCTBEHHOMY (DU3MYECKOMY M TICUXHYECKOMY
3I0POBBIO; COOJIIOACHUS MTPaBUII 0€30MMaCHOTO 0OpaIlleHUsI C BEIIECTBAMU B OBITY,
MOBCETHEBHOM KU3HU, B TPYJOBOM AEATENbHOCTH;, TOHMMAHUS IICHHOCTH MPaBHII

MH/IMBUIyaJIbHOTO M KOJUIEKTUBHOTO 0€30MacHOr0
MOBE/ICHUSI B CUTYyalMsIX, YTPOXKAIOMIMX 3J0POBBI0O W JKU3HU JIOACH, OCO3HAHUS

HOCJIEACTBUN U HENPUATHUS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS
aJTKOTOJISI, HAPKOTHKOB, KypeHus); 5)

TPYAOBOTO BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B y4€OHO-UCCIIEI0BATENbCKON JESATENbHOCTH,
OOLIECTBEHHO IOJIE3HOM, TBOPUYECKOW M JPYIMX BUJAX JEATEIbHOCTH; YCTAaHOBKU Ha
AKTUBHOE YYaCTHE B PELICHUU MPAKTUYECKUX 3a]a4 COLUATIBbHOM
HaIpaBJIEHHOCTU (B paMKaX CBOEro Kjacca, IIKOJbI); HHTEpeca K MPaKTUYECKOMY
M3YYEHUIO MPOQPECCUil pa3IMuHOTO POJa, B TOM YHUCIIE
Ha OCHOBE IPUMEHEHUS MPEIMETHBIX 3HAHUHU [0 XMMHUU; YBAXKEHMS K TPyAY, JHOIIM
Tpyda U pe3yJibTaTaM TPYIAOBON JEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOODY
WHJVMBUAYAJIbHOW TPAaeKTOpUU 0Opa3zoBaHus, Oyaymied mnpodeccuu U peaausaiuu
COOCTBEHHBIX >KU3HEHHBIX IIIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMUH, THTEPECOB U MOTPEOHOCTEHN 0011ecTBa; 6) IKOJOTrHYECKOr0 BOCIIMTAHMS
HKOJIOTUYECKH 1€JIECO00PA3HOr0 OTHOIIEHUSI K MPUPOE KaK UCTOUYHUKY
CYILIECTBOBAHMs KU3HU Ha 3eMJie; MOHUMaHHUS TJ100aIbHOTO XapaKkTepa 3KOJOTHYECKUX
npoOJieM, BIUSTHUS
HPKOHOMHUYECKMX TIPOLIECCOB HA COCTOSHUE TMPUPOJHON U COIMAIBHOW CpEIbL;
OCO3HaHUsI HEOOXOAMMOCTH UCTIOIb30BaHUS TOCTIKEHUN XUMUU JJIs PELLICHUS
BOIIPOCOB PAIMOHAIBHOIO MPUPOJIONOIb30BaHMS; AKTUBHOTO HENPUSITHUS IEUCTBUH,
NPUHOCAIIMX BpEI OKpYyXaroled TMpUPOJHOM cpede, yMEHUs NPOrHO3UPOBATH
HEOJAronpusITHbIE JKOJOTMYECKHE TOCIEACTBUS NPEANPUHUMAEMbIX JACUCTBUN U
IPEeNOTBpaIlaTh UX; HAJIWYUS PA3BUTOIO HKOJIOTHYECKOTO MBILUIEHUS, SKOJIOTHUECKOM
KyJbTYpbl, OMNbITA JESATEILHOCTH  SKOJOTMYECKOM  HAMNpaBIICHHOCTH, YMEHUs
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PYKOBOJACTBOBAaThCSI MMM B TIO3HABATEJIbHOM, KOMMYHUKATUBHOW W COLMAJIbHOM
MPaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO TIPOTHUBOCTOSThH UICOJIOTHN XeMo(poOunu;
7) UEHHOCTH HAYYHOI'0 O3HAHMS:
MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U

OOIIIEeCTBEHHON MPAKTUKW; TMOHUMAHUS CHEMU(DUKU XUMUU KaK HAayKH, OCO3HAHHS e

poyi B (popMUpOBaHUHT
pallMOHAJIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TpEACTaBiIeHUS 00
OKpY’KalollleM MHUpPE KaK O €JIMHCTBE MPUPOJLI M YEJIOBEKA, B MO3HAHWU MPUPOIHBIX
3aKOHOMEPHOCTEH M pEeIICHUH TMpoO0JIeM COXpPaHEHHUsS TMPUPOJHOTO PABHOBECHS;
yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JJISI COBPEMECHHOW IUBWJIM3AIMHU: B €€
I'YMaHUCTUYECKOW HaMpaBJICHHOCTH W BaXXHOW pOJM B CO3JaHUM HOBOWM 0Oa3bl
MaTepUaIbHOW KYJIbTYpbl, B PEHICHUU TI00AIBHBIX MPOOJIEM YCTONYMBOIO PA3BUTHS
YeJ0BEUECTBA —  CHIPbEBOM, DHEPreTUUYECKON, TMIEBOM UM  DKOJOTHYECKOM
0€30MacHOCTHU, B Pa3BUTUU MEAMIIMHBI, OOECIEUCHUH YCJIOBUU YCIEUIHOTO Tpyda U
AKOJIOTHYECKH KOM(OPTHON KU3HU KaXKJIOTO WICHa OOIIECTBa; €CTECTBEHHO-HAYUYHOU
rPaMOTHOCTH: TIOHUMaHUS CYIIHOCTH METOJOB IIO3HAHMS, HCMOJb3YEMbIX B
€CTECTBEHHBIX HayKaX, CHOCOOHOCTH UCTOIB30BaTh MOIyYaeMble 3HAHUS JJIsl aHATU3a U
0OBSICHEHUSI SBJICHUN OKPYXKAIOIIEr0 MHpa W IPOUCXOIAIIMX B HEM HM3MEHCHUH,
yMEHUSI IeiaTh 0OOCHOBAHHBIC 3aKJIFOYEHHUS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIUXCS
JAHHBIX C IIEJIbI0 TTOJYYEHHS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSITECIILHO
MCIIOJIB30BaTh XUMUYECKUE 3HAHUS ISl PEILICHUS
npoOJjieM B pealbHBIX JKU3HCHHBIX CHUTYyaIlUsAX; HHTEpeca K

IMO3HAHHUIO, UCCIIEA0BATEIILCKOH AEITECIILHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMUIO,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUM MO XMUMHUU B COOTBETCTBHUU C >KM3HECHHBIMU
MOTPEOHOCTIMU; WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3duyHbIX cdepax
npodeccuoHaIbHON

JACATCIBbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHUS MPOrpaMMbl MO XHUMHM Ha YpPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSI (dopMupoBaHus MUPOBO33pEHUS oOyuaromuxcs
MEXAUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOLIEHAYyYHbIE TMOHATHS, OTPaXKaIOIINe
LEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M chneuuuKy METOIOB TO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIlEeCTBO, JHEprus, SIBICHHUE,
IpOLECC, CUCTeMa, HAy4HbIH (DAaKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUs, HCCJIENOBaHME, HAOJIOJEHHE, U3MEpPEHUEe, DHSKCIEPUMEHT U JpYrue);
yHHUBEpCajJbHble  yueOHbIe  JAeicTBHS  (IIO3HABATENbHbIE,  KOMMYHUKAaTUBHBIE,
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peryisaTuBHbBIE), obecnieunBarome GopMupoBanue (QyHKIIMOHATLHON IPaMOTHOCTH W
COIMATPHON KOMIIETEHITUN 00YYaIOIMUXCS; CIOCOOHOCTh 00YYAIONMINXCSl UCIIOIh30BaTh
OCBOCHHBIE MEXKIUCIUTUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC yueOHbBIC JEHCTBUS B MO3HABATEIBHOM
Y COLIMAIbHOM MPAKTHUKE.

MertanpeaMeTHble  pe3yJibTaThl  OTPAXKalOT  OBJIAJICHWE  YHUBEPCAIbHBIMU
y4eOHBIMH TTO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eCTBHS
Bba3oBble jJJoruueckue JelicTBUA:

CaMOCTOATEILHO (POPMYITHPOBATH U aKTYaTU3UPOBATH MTPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; OIPEICIATh LENN IEITEIbHOCTH, 3aJ1aBasi MapaMeTpbl U KPUTEPUU HX

JIOCTHOKCHMS,

COOTHOCHUTB PE3YJbTAThI AEATEIBHOCTHA C MOCTABIECHHBIMU LEISAMU; UCIOJIb30BaTh MPHU
OCBOECHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUIEHHS: BBIJCIISITh XapaKTEPHbBIC ITPU3HAKH
MOHSATHUM U YCTAaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHUSA
JU1s1 OOBSICHEHUS OTJICTBHBIX (DaKTOB U SIBJICHUI; BBHIOMPATh OCHOBAHUS M KPUTEPUU JJIS
KJIacCCU(UKAIIUU BEIIECTB U XUMHUUECKUX
peaKLMil; YCTAaHABJIMBATH MPUYUHHO-CIEACTBEHHBIC CBSI3M MEKAY HM3Yy4aeMbIMU
SBJICHUSIMH; CTPOUTHh JIOTHUECKHE PACCYXKJICHHS (MHIYKTHUBHBIC, JECTYKTHBHBIE, I10
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEYMST B paccMaTpUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOABI M 3aKIIFOYCHUS;, MPUMEHSATh B IIPOIIECCE TTO3HAHUS
MCIMOJIb3YEMbIE B XUMHU CUMBOJIMYECKUE
(3HAaKOBBIE) MOJIENIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) BJIEMEHTa, XUMHUUYEcKass (opMyJia, YypaBHCHHE XHMHUYECKON PEaKIUh — TpHU
pellieHU y4eOHBIX TMO3HABATEJbHBIX U MPAKTUYECKUX 3aj]ad, MPUMEHSATh Ha3BaHHBIC
MOJICJIbHBIE TIPEJCTABICHUS JJISl BBISBJICHUS XApPaKTEPHBIX MPU3HAKOB H3y4YaEMbIX
BEIIECTB U XUMUYECKUX PEAKLIHHM.

ba3oBble ncciaenoBarejabCKue J1eCTBYA:
BJIaJICTh OCHOBAaMHM METOJIOB HAY4YHOrO IIO3HAHUSI BEIIECTB U XUMHUYECKHX
peakimii; GOpMYIMPOBATH 1€MW H 3a7a4d  KCCICIOBAHUSA, WCIOIh30BaTh
IIOCTABJICHHBIC
U CaMOCTOSTENIbHO C(hOPMYJIUPOBAHHBIE BOIIPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI JUIs1 ()OPMHUPOBAHUS THIOTE3HI 110 MPOBEPKE NMPABUILHOCTH BBICKA3bIBAEMBIX
CYXIEHHI; BIAICTh HABBIKAMH CAMOCTOSITEJIBHOTO IIJIAHUPOBAHUS U TPOBEACHUSA
YYCHMUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBAaThH YMEHHsA HAOII0MaTh 3a XOIOM
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro  pesyibTar, (HOopMyIupoBaTh
0000IIeHNsT W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEIOBAHMS,
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COCTaBJISITh OOOCHOBAHHBIM OTUYET O MPOAETAHHOW paboTre; MNPUOOPETAaTh OMBIT
YYEHUYECKOU HCCIIEI0OBATENIBCKON U IIPOEKTHOM AEATEIBHOCTH,

IPOSIBIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY ITOMCKY METOJ/I0B PELLICHUS
IIPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHbIX METOA0B IIO3HAHMS.

Pa6ora ¢ undpopmanmeii:

OPUEHTHPOBATHCS B PA3JIMYHBIX HCTOUHUKAX UHPOPMAIMK (HayYyHO-TIOMYJIsipHast
JUTEpATypa XUMHUYECKOTO COIEpPKaHUs, CIPaBOYHbIE MOocoOus, pecypcel MHTEpHETA),
aHAJIM3UPOBATh UH(POPMALIMIO PA3IUYHBIX BUJOB U (DOPM MpENCTaBICHUS, KPUTUUECKU
OLICHHMBATh €€ JOCTOBEPHOCTh M HENPOTHUBOPEUYMBOCThH; (HOPMYJIMPOBATh 3allpOChl U
IPUMEHSTH PA3IUYHbIE METO/IbI IIPU MTOUCKE U OTOOPE
uHpOpMaIuy, HEOOXOIUMOM JUIsl BBIOJHEHUS] Y4€OHBIX 3ajad ONpEeAENEHHOrO THUIIa;

MpUOOPETATH OMBIT UCIOJIb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMA M Pa3JINYHBIX IIOMCKOBBIX CHUCTEM; CaMOCTOSITENIbHO ~ BBIOUPATH

ONTUMAJIbHYIO (POpMY MpeCTaBICHUS HHPOpMALTTU
(cxembl, rpauKH, AUArpaMMBbl, TaOJIHIIbI, PUCYHKU U JIPYTUE); UCIOJIb30BaTh HAYUHBIN
A3bIK B KAauecTBE CpPEJCTBA IMpH paboTe ¢ XMMUYECKOW HH(popManueil: MpUMEHSTb
MeXInpeaMeTHble ((PU3MUYEeCKue M MAaTeMAaTHYECKHE) 3HAKHM U CUMBOJBL, (HOPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYypy; HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaIJISTHOCTH.

KoMMyHUKaTHBHBIE YHHUBEPCAJbHBbIE YUeOHbIE IeHCTBUSA:
3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYkKIaeMOM TEMBI B XO/1€ JUAJIOTA

W/WIM  JUCKYCCUHM, BBICKAa3bIBaTh HWJEH, (OpMyIMpoBaTh CBOU MPEIJIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHHS MPEMJIOKEHHOW 3aJadyM; BBICTyNaTh C IpEe3eHTaluen
pe3ynbTaTOB IO3HABATENILHOM JI€ATEIbHOCTH, MOJYYEHHBIX CAMOCTOSITEIBHO WM
COBMECTHO CO CBEPCTHHKAMHU TPH BBIIIOJIHEHUM XHWMHYECKOIO JSKCIEPHMEHTA,
PaKTUYECKON pabOThl MO MCCIAEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluu
yu4eOHOro TMpoeKkTa, W (GOPMYyJIHPOBAaTh BBIBOABI MO peE3yJbTaTaM MPOBEAEHHBIX
UCCJENOBAHUM NYTEM COTJacoBaHUS TMO3MUIMI B XoAe OOCyxkAeHuss U oOMeHa
MHEHUSAMH.

PerynsiTuBHble YHHUBEpPCAJbHbIC Y4yeOHbIe [EHCTBHUH CaMOCTOSTEIHHO
IUIAHUPOBATh U OCYILIECTBJISTh CBOIO IO3HABATENBHYIO JEATEIBHOCTh, ONPENENss €€
HeNMM W 33Jayd, KOHTPOJMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeajiaraeMblii anropuT™ ACHCTBUN MPHU BBIMOJHEHUN YU4E€OHBIX U HMCCIEA0BATENIbCKUX
3a1a4, BeIOMpaTh Haubosiee YPPEeKTUBHBINA CIIOCO0 HX PEIICHUs C YYETOM MOTYyYEHUs
HOBBIX 3HAHMI O BEIECTBAX U XUMHYECKHUX

peaKuusX;
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OCYUIECTBJISATh  CAMOKOHTPOJb  JEATEIbHOCTM HAa  OCHOBE  CaMOaHallu3a
¥ CaMOOLICHKH.

[IpenmeTHbIE pE3yNbTATHI OCBOCHHMS IPOrpaMMBbl o XUMUU
Ha YrIyOJIEHHOM YpOBHE HAa YpOBHE cpefaHero oOmiero oOpa3oBaHMs BKIIOYAIOT
cnenuduueckre A y4eOHOTo MpeaMera «XUMUsS» HayyHble 3HAHUS, YMEHHS U
CrocoObl JEHCTBUIN MO OCBOCHHUIO, MHTEPIIPETAMUA U TIPEOOPA30BAHUIO 3HAHUM, BU/IbI
JEATEIbHOCTH MO IMOJIYYEHUIO HOBOTO 3HAHHMS M NPUMEHEHUIO 3HAHUW B PA3IHYHBIX
y4eOHBIX CHUTYyallUsAX, a TakKe€ B pEaJbHBIX >KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C
xumued. B mporpaMMe mo XMMUM NMPEAMETHBIE PE3YNIbTATHl MPEICTABIEHBI 110 TOJaM
U3YYCHHUS.
MNPEAMETHBIE PE3YJIBTATDI 10 KJTIACC

[IpeameTHbIE pE3yNbTaTHl OCBOCHUS Kypca «Oprannyeckast XuMHUsh» OTPaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABIEHUI: O MECTE U 3HAUEHUN OPTaHUYECKON XUMHUHU

B CHUCTEME ECTECTBEHHBIX HAayK U €€ poJd B OOECIEUEHUH YCTOMUMBOTO Pa3BUTHUS
YEeJOBEYECTBA B PEIICHUM MPOOJIEM SKOJIOTHYECKOM, SHEPreTUYEeCKO W MUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3/aHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX
MCTOYHUKOB JHEPruM, B OOECHEYEHHH palUOHAIBHOTO HPUPOAOIOIb30BAaHUSA, B
(OopMHUPOBAHUN MUPOBO33PEHUS U 00ILIEH KYJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTUYECKU
000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JO0pPOBBIO W MPUPOJHON cCpene; BiIaJCHHE
CUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpasi BKJIFOYAET: OCHOBOIOJIATAFOIIHE
HNOHATUS — XUMUYECKUH AJIIEMEHT, aTOM, PO U 3JEKTpOHHas 000J0YKa aroMma, S-, pP-,
daromHble OpOHMTAIH, OCHOBHOE W BO30YXIEHHOEC COCTOSHHS aToMa, THOpUIU3AINs
aTOMHBIX OpOHTaJIe, HOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTD, CTEIICHb
OKHUCJICHUS, XUMHYECKasi CBA3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00BEM, YTIepOIHBIHI
ckener, (yHKIMOHAJIbHAS TPYIIA, paaukai, CTPYKTypHbie (GOpMyibl (pa3BEPHYTHIE,
COKpall€HHbIE, CKEJETHBIE), HW30MEpUsl  CTPYKTypHas UM  NPOCTPaHCTBEHHas
(reomeTpuueckasi, onmuueckds), W3OMEpPbl, TOMOJIOTMYECKUH PsA, TOMOJIOTH,
YIIEBOAOPO/bI, KUCIOPOI- U a30TCOEpKAIINEe OPraHUuYECKUE COCIUHEHUsI, MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akon J[.JMI. MenneneeBa, Teopus CTpPOCHUSI OPraHUYECKHX BEILECTB
A.M. byrtnepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS W
IpEeBpAIlCHUs DHEPTUU IPU XUMUYECKUX PEaKLMsIX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3BIK XMMHH, MHUPOBO33PEHUYECKME 3HAHUA, JIEKAUME B OCHOBE IOHWMAHHUSA
OPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM; MPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX PEAKUUW, TEPMOJWHAMHYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTSX HX
NpPOTEKaHHs, O B3aUMHOM BJMSHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYJax
(MHIYKTUBHBIA U Me30MepHbIN 3¢ dekThl, opuentanTsl | u |l pona); dhakTonornyeckue
CBEJCHHsI O CBOMCTBaxX, COCTaBe, IIOJyYEHHH M O€30MaCHOM HCIOJb30BaHUU
BOKHEUIINX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTHUUECKOW AESTEIbHOCTH YEIOBEKA,
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OOIIMX HAyYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOACTBA (HAa MpHUMEpe MPOU3BOICTBA
MeTaHoJa, mepepaboTku HePTH); cPOPMUPOBAHHOCTH YMEHUM | BBISIBIISITH XapaKTEPHBIC
NpU3HAKU TOHATUH,

yCTAaHABIMBAaTh WX B3aUMOCBS3b, HCIOJb30BATH COOTBETCTBYIOUIME  IMOHSTHA

IpU ONHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHMYECKUX COCIUHECHUM;
c(hOpMHUPOBAHHOCTH YMEHMUIA:

HCIIOJIB30BATh XUMHUYCCKYIO CUMBOJIUKY I COCTABJICHUA MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (POPMYNI OpraHMYECKHX
BCIIECTB; COCTABJIATh YPABHEHUS XUMHUUYECKHX PEAKIIMN U PACKPBIBATH MX CYITHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA MOCPEICTBOM COCTABIIECHUS 3JIEKTPOHHOTO
OamaHca 3THX peakKIuii, peakiuii MOHHOTO OOMEHa MyTEM COCTABJICHHS WX TOJHBIX U
COKpalIEHHBIX MOHHBIX YPaBHEHUU; W3TOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKHX
BEIIECTB VISl MWJUTFOCTPAITUU
UX XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOEHHUS; CPOPMUPOBAHHOCTD YMEHUM:
yCTaHABJIMBATh MPUHAIIICKHOCTh H3YICHHBIX OPTAHMYECKHUX BEIIECTB 10 X
COCTaBY M CTPOEHUIO K OTMPECIEHHOMY KIIAcCy/TpyIIe COSANHEHUN, 0a8amb UM
Ha3BaHus 1o cucremarnueckoir Homenkiarype (IUPAC) u npusooums TpuBHalibHBIE
Ha3BaHUS TSI OTACIBHBIX TPECTABUTENICH OPTaHUICCKUX BEIICCTB  (ITHIICH,
aleTUJIeH, TOJYOII, [JIMIEPUH, JTUICHTIUKOIb, (peHol, hopManbaerui,
aleTanb/IeTU]I, alleTOH, MypaBbUHAs! KUCIIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAS,
OJICMHOBAs, MaJTLMUTHHOBAS KHCIIOTHI, TJINIIMH, aJJaHUH, MaJIbT03a, (DPYKTO3a, aHUIIVH,
JUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE); CPOPMUPOBAHHOCTH YMEHUS
OTIpENEATh BU XUMHUECKON CBSI3U B OPTaHUICCKUX
COCTMHECHMSIX (KOBAJICHTHAS U MOHHAS CBS3b, G- U T-CBS3b, BOJIOPOIHAS CBSI3b);
chOPMUPOBAHHOCT, yYMEHHUS TPUMEHSITH TIOJIOKCHHUS TEOPUH  CTPOCHUS
opranumdeckux BemectB A.M. byriepoBa mis 0ObSICHEHHS] 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT MX COCTaBa W CTPOCHHUS, CHOPMHUPOBAHHOCTH YMECHHHA XapaKTEpHU30BaATh
COCTaB, CTpOeHHe, (PU3UYECKNE U XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEIACTaBUTENCH
pPa3IMYHBIX KJIACCOB OPTaHWYECKHX BEIIECTB: AJIKAaHOB, IMKJIOATKAHOB, AJKEHOB,
IKAJUEHOB, QJIKWHOB, apPOMATUYECKHX YTJIEBOJOPOJOB, CIUPTOB, aJbJCTHJIOB,
KETOHOB, KapOOHOBBIX  KHCIIOT, TPOCTBIX W  CJIOXKHBIX  3(QHUPOB, KHUPOB,
HUTPOCOCAVMHEHUN W aMHHOB, AMHUHOKHCIIOT, OEJKOB, YTrJIEBOAOB (MOHO-, OH- H
MOJINCAXaPHJIOB), WILTIOCTPUPOBATH TCHETHUECKYIO CBSI3h
MEXTY HUMHU ypaBHCHUSMU COOTBETCTBYIOIINUX XUMUYICCKUX
peakiuii ¢ UCTOJIb30BAaHUEM CTPYKTYPHBIX (hopMys; cHOPMHUPOBAHHOCTH YMEHUS
MOJITBEPIKIaTh HA KOHKPETHBIX MTPUMEPAX XapaKTep 3aBUCUMOCTH PEaKITMOHHON
CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT KPAaTHOCTU U TUTIA KOBAJICHTHOU CBSI3H (G-
U T-CBSI31), B3AMMHOTO BJIMSIHUS aTOMOB M TPYIIIT aTOMOB B MOJICKYJIAX;
c(hOpMHPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIICBOIOPOIHOTO CHIPhS
(7edTh, IPUPOHBIN Ta3, YTOJIb), CIOCOOBI €T0 MepepabOTKU U MPAKTUIECKOE
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NpUMEHEHUE MPOAYKTOB MepepadoTKu; CHOPMUPOBAHHOCTH BIAJAEHUS CUCTEMOM 3HAHUHN
O €CTECTBEHHO-HAaY4YHbIX METOJIaX
MO3HaHUA — HAOJIIOICHUH, U3MEPEHUH, MOJCIUPOBAHUH, IKCIIEPUMEHTE (PEeaTbHOM U
MBICIEHHOM) ¥ YMEHUS IPUMEHSATh 3TH 3HaHUS; C(HOPMHUPOBAHHOCTH YMEHUS
PUMEHSTH OCHOBHBIE OTIEPALIMH MBICIUTEIILHON ACSTEIBHOCTH — aHAIU3 U CUHTE3,
CpaBHEHUE, 0000IICHNE, CUCTEMATU3AIIHNIO, BHISIBIICHUE PUYMHHO-CIICJICTBEHHBIX CBSI3EH
— I U3y4YEHUsl CBOMCTB BEIIECTB U XUMUYECKUX pPeakuii; cHOpMUPOBAHHOCTH
YMEHUM BBISBJISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU
C TIOHATHUSIMU U TIPEJICTABIICHUSAMHU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB sl Ooee
OCO3HAaHHOIO MOHHMMAHMS CYIIHOCTH MaT€pUajJbHOIO E€AUHCTBA MHUpPA, HCIIOJIb30BATh
CHUCTEMHBIC 3HAHUS MO OPraHMYECKOW XUMHUHU i OOBSICHEHHS M MPOTHO3UPOBAHUS
SBJICHUI, UMEIOINX €CTECTBEHHO-HAY4YHYIO MPUPOIY; CPOPMUPOBAHHOCTH YMEHUM:
IPOBOJUTH PACUETHI IO XUMUYECKUM (POpMyrIaM U
YPaBHEHUSIM XMUMHUYECKUX PEAKIM C MCIOJIb30BaHUWEM (DPM3MYECKUX BEJIMYUH (Macca,
00BEM ra3zoB, KOJIMUYECTBO BEUIECTBA), XapaKTEPU3YIOLINX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAcU€ThI MO HAXOXKJECHUIO XUMHUYECKON (hOpPMYJIbI BEIIECTBA MO M3BECTHBIM
MacCOBbIM JIOJSIM XUMHUYECKHUX DJIIEMEHTOB, MPOAYKTaM CrOpaHHs, IUIOTHOCTU
ra3oo0pa3HbIX  BEUIECTB; C(OPMUPOBAHHOCTh ~ YMEHMH:  MPOTHO3UPOBATh,
aHAJIM3UPOBaTh U OLIEHUBATh
C MO3UIMI SKOJOTMYECKOM 0€30MaCHOCTH MOCIEACTBUSL OBITOBOM M MPOU3BOJICTBEHHON
JESATEIbHOCTH 4YeJIOBEKa, CBSA3aHHOM ¢ mepepabOTKOM BEIECTB, HCIIOJIb30BAThH
MOJyYEeHHBIC 3HAHUA I TPHUHATHA TPaMOTHBIX PEIICHWH MpoOJieM B CHUTYyaIlHsX,
CBSI3aHHBIX C XUMHUEH; CPOPMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IJIAHUPOBATh U
IPOBOJUTH XUMUYECKUM IKCIIEPUMEHT (MTOJIyYeHUE U U3YUYEHHUE CBOMCTB OPraHUYECKHUX
BEILECTB, KAYECTBEHHbIE PEAKIUMH  YIIEBOJOPOAOB  pPA3IMYHBIX  KIJIACCOB H
KHCJIOPOACOIEPKAIINX OPraHUYECKUX BEIIECTB, PEIICHUE SKCHEPUMEHTAIBHBIX 3a1a4
[0 PACIO3HABAHUIO OPraHUYECKUX BELIECTB) C COOJIIOJICHHEM MpaBMil O€30MACHOIO
oOpaleHusi C BeIIeCTBaMHU U JIa0OpaTOPHBIM 00OpyJOBaHUEM, (POPMYIUPOBATH 1IEITb
UCCJIEIOBAHMS, TPEACTABIATh B Pa3aU4HOM (opme pe3ylabTaTbl SKCIEPUMEHTA,
aHAJIM3UpOBaTh W OLEHUBATh MX JIOCTOBEPHOCTh;  C(HOPMHPOBAHHOCTH YMEHUM:
co0JII0aTh TIpaBUJIa SKOJIOTMYECKHU 11€JIECO00PA3HOT0 MOBEACHUS B OBITY
U TPYIOBOM MAESATENBHOCTH B IEJSIX COXPAaHEHHSI CBOETO 3/I0pPOBbs, OKPYKAIOIIEeH
IPUPOAHON CpElbl U JTOCTUKEHUS €€ yCTOWYMBOIO Pa3BUTHUS; OCO3HABATh ONACHOCTH
TOKCUYECKOTO IEHCTBUS HA dKUBbIE OPraHU3MBbI
ONPENECTEHHBIX OPraHMYECKUX BEIIECTB, MNOHMMAas cMbicn mnokazarens [IJIK;
aHAJIM3UPOBaTh  LEJIECO00Pa3HOCTD NPUMEHEHUS OpPraHUYECKUX
BEILECTB
B TPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pPEHHUS] COOTHOILICHHUS PHUCK-TIOJB3a;
c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh LEJICHANPABICHHBIA MOUCK XUMUYECKOU
uHhOpMaIIMU B Pa3IMYHBIX HCTOYHUKAX (Hay4dHas M y4eOHO-HaydHas JUTepaTypa,
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cpeacTBa MaccoBoil mHpopmaruu, VIHTEpHET U JIpyrue), KPUTUUECKU AHATIUIUPOBAMD
XUMUYECKYI0 WH(DOpMaAIIo, nepepabamovléams €€ U UCHOIb306aMb B COOTBETCTBUU C
MOCTaBJICHHON y4eOHOM 3a1auei.

11 KJIACC
[IpeameTHbIie pe3ynabTaThl OCBOCHUS Kypca «OOIIas W HeOpraHudecKask XUMUsD»
OTPaXKaroT:
chOpPMHUPOBAHHOCTh  MPEJCTABICHUNA: O MaTepUaJIbHOM €JMHCTBE MHUDA,
3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBICHUM MPUPOJIBI, O MECTE U 3HAYCHUU XUMUU B
CHUCTEME ECTECTBEHHBIX HayK WU €€ pOoJu B OOECIEeYEHUU YCTOWYMBOTO DPA3BUTHUA, B
pelIeHrny MpooJIeM IKOJIOTUUECKOM, SJHEPreTUYECKON U MUIIEBON O€30MacHOCTH,

B Pa3BUTUU MEIULMHBI, CO3JAHUU HOBBIX MaTE€pPUAJIOB, HOBbIX HCTOUHUKOB YHEPTUH, B
o0ecrnedeHnr paloHaIbHOTO MPUPOAONOIL30BaHuUs, B (GOPMUPOBAHUN MUPOBO33PECHHUS
U O0mIeH KyJIbTyphbl YEJIOBEKA, a TAK)KE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO M TPUPOJHOW CpPEAE; BIAJCHUE CUCTEMOM XWMHWYECKUX 3HAHUM,
KOTOpasi BKIKOYAET: OCHOBOIIOJIATatoIIUe

MOHATHUS — XUMUUYECKHM 3JIEMEHT, aTOM, SIJIPO aTOMa, U30TOIIbI, AJIEKTPOHHAs 000104YKa
aToMa, S-, p-, d-aToMHBIC OpOWTAIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHUS aTOMa,
ruOpuI3anus ATOMHBIX opOuTanei, WOH, MOJIEKYIa, BAJICHTHOCTb,
AIIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCJICHHUS, XUMHUYECKasi CBsA3b (KOBaJICHTHas,
WOHHAs, METAJUIMYecKas, BOJOPOJHAs), KpHUCTAIMYECKas pemérka, XuUMUYecKas
peakius, pacTBOpP, JICKTPOJUTHI, HEANEKTPOIUTHI, FICKTPOIUTHUYECKAS JUCCOIUALINS,
CTENEHb JWCCOLMAlMU, BOJOPOJHBIA TIOKa3aTelb, OKUCIUTENb, BOCCTAaHOBUTEID,
TEII0BOM 3(PHEeKT XUMUUECKON peakiuu, CKOPOCTh XUMUYECKON PEAKIIUU, XUMHUYECKOE
paBHOBECHE;, TEOpPUU U 3aKOHBI (TEOpUS  DJIEKTPOJUTHYECKON  TUCCOIMAIINH,
nepuoanuecknii 3akoH [[.M. MeHnaeneeBa, 3akOH COXpaHEHUS MacChl BEIIECTB, 3aKOH
COXpPAHEHUS U MPEBPALICHUS SHEPTUU NPU XUMUYECKUX PEAKIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3BIK
XUMUH, MUPOBO33PEHUYECKHUE 3HAHUS, JIeXKaIlMe B OCHOBE MOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHUN; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUU
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJMOJICKYJISIPHOM YPOBHSX;
NPEACTAaBICHUSI O MEXaHM3MaxX XHWMHUYECKUX peaKklui, TEPMOJUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX TMPOTEKaHUs, O XHUMHYECKOM pPaBHOBECHHU,
pacTBOpax H JUCHEPCHBIX cHUCTeMax; (aKTOJIOTUYECKUE CBEJCHUS O CBOMCTBAx,
COCTaBe, MOJIydEHMU M 0e30MacHOM HCMOJb30BAHUM BAXKHEUIIMX HEOPTaHHUYECKUX
BEIIECTB B OBITYy U TPAKTUYECKON JIEATETHHOCTH 4YEJIOBEKa, OOMMX HAyYHBIX
MPUHIUAIAX XUMHUYECKOTO TIPOU3BOJICTBA; CHOPMUPOBAHHOCTH YMEHUI: BBISIBISATH
XapaKkTepHbIE TPU3HAKU MOHSITHUH,
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YCMaHaenueams WX B3aAUMOCBSA3b, UCHOAb306aMb COOTBETCTBYIOUIUE TMOHATUSA IpU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB M UX MpeBpalleHuil; chOpMUPOBAHHOCTh YMEHUS
MCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY
JUisi  cocTaBieHus (OpMYJ BEIIECTB M YPaBHEHMM XHMHUYECKUX  pEaKIIuil,
cuctemMatnyeckyro HomeHknIaTypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIIBHBIX
BEIECTB; C(HOPMUPOBAHHOCTh YMEHUS ONPEIEIATh BAJICHTHOCTh U CTEEHb OKUCIICHUS
XUMHUYECKUX DJJIIEMEHTOB B COCAMHEHUSX, BHUJ XHUMHYECKOW CBS3M (KOBaJEHTHas,
MOHHAs,
MeTauInYecKasi, BOJOPOAHAS ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA;
c(hOpMHUPOBAHHOCTh YMEHUS OOBACHSITH 3aBUCUMOCTb CBOMCTB BEILIECTB
OT BHJIa XUMHYECKOW CBS3M M THUNA KPUCTAUIMYECKOW pEImETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MBbI oOpa3oBaHus KOBAJICHTHOM CBS3H;
c(hOpMUPOBAHHOCTh YMEHMI: KIIaCCU(PUIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA MO UX
COCTaBy, XHMHMUYECKHE pPEaKUUU MO pa3IMYHbIM MpU3HAKaAM (YUCIYy U COCTaBY
pearupyomux BEIIeCTB, TEIUIOBOMY 3(QeKxTy peakuuu, H3MEHEHHUIO CTeleHel
OKUCJIEHUSI  JJIEMEHTOB, OOpaTMMOCTH, VYYaCTHIO Karajau3aropa M JApYyTHE);
CaMOCTOSITENIBHO 8b10Upams OCHOBAHMS U KPUTEPHUH IS KIacCU(UKAIIMN U3y4aeMbIX
BEILIECTB M XMMHYECKUX PEAKIUH; CHPOPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI
nepuoguyeckoro  3akoHa  J[.MI.  MenneneeBa M JE€MOHCTPHpPOBaTb  €ro
CHUCTEMAaTU3HUPYIOILYIO, OOBSCHUTENBHYIO M MPOTHOCTUYECKYI0  (YHKIHH;
c(OpPMUPOBAHHOCTh YMEHHUMH: XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB U
VOHOB XUMHYECKHX 3JIEMEHTOB NEpPBOro—4erBéproro nepuonos llepuoguueckoii
cuctembl J[.MI. MenneneeBa, HCHONB3YSl TMOHATUA «IHEPIETHUECKUE YPOBHWY,
«QHEPreTHYECKHE TMOJYPOBHM», «S-, P-, O-aToMHBIC OpOUTAIW», «OCHOBHOE U
BO30Y)X/IEHHOE SHEPreTHYECKHE COCTOSHHSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH
W3MEHEHHSI CBOMCTB XMMHUYECKHX OJJIEMEHTOB U HMX COEAUHEHUWU MO MepuojaM u
rpynnam [lepuogmueckoin cucremsl [[.M. MennaeneeBa, BaJIEHTHbIE BO3MOYKHOCTH
aTOMOB  JJIEMEHTOB Ha OCHOBE CTPOCHHUSA HMX  JJIEKTPOHHBIX  000JIOYEK;
c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepu3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHUE
CBOMCTBa  BEILIECTB  Pa3jMYHbIX  KJIACCOB, NOOmMEepicoams  CYUIECTBOBAHHE
TEHETUYECKOM CBSI3M MEKy HEOPTaHMUECKMMU BEUIECTBAMHU C TOMOILBIO YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHNil; CHOPMHUPOBAHHOCTh YMEHUS pacKpbIBaTh
CYIIHOCTB: OKHCJIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKIUil MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajlaHca 3TUX
peakIuii; peakiuii HOHHOTO OOMeHa MyTEéM COCTaBJIEHUSI UX TOJIHBIX U COKpPAIIEHHBIX
MOHHBIX YPABHEHHI; pEaKIINil TUIPOIN3a; PEAKIINI KOMIUIEKCOOOPa30BaHUs
(Ha mpuMepe TUAPOKCOKOMITJIEKCOB IIMHKA U aTIOMHUHUSA); CPOPMUPOBAHHOCTh YMEHUS
OOBSACHSITH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMHUIECKUX
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peaKkuui ¢ y4€TOM UX SHEPreTUUECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHHS CKOPOCTHU
XUMUYECKON pPEaKIMi B 3aBUCHMOCTH OT Pa3IWYHBIX (DaKTOPOB, a TAKXKE XapakTep
CMEIIEHUSI XUMUYECKOTO PABHOBECHS TI0]1 BIUSHUEM BHEIIHUX BO3JIEHCTBUM (TPUHITUIT
Jle 1laTenne); copMUPOBAHHOCTH YMEHHUS XapaKTEPU30BaTh XMUMHYECKUE PEAKIUH,
JexaIme

B OCHOBE IPOMBIIICHHOTO TMOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, OOIHMe HAay4YHbIC
MPUHIIUATIBI XUMUYECKUX MIPOU3BO/ICTB; LEJIECO00Pa3HOCTh NPUMEHEHUS
HEOPTaHUYECKUX BEUIECTB B MMPOMBIIIICHHOCTU U B OBITY C TOUYKHU 3PEHUS COOTHOIICHUS
PHUCK-TIONB3a; CPOPMHUPOBAHHOCTH BIIAJICHHUS CUCTEMOW 3HAHMUA O METOJaX Hay4dHOTO
NMO3HAHUSA SBJICHUM TNpUpPOAbl — HAOJIOJEHUWE, U3MEpEeHue, MOJIeIUPOBaHHUE,
AKCHEPUMEHT (pEaJIbHbIA W MBICJICHHBIN), UCIOIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHHUSI TIPUMEHSITh ATH 3HAHUS MPU AKCIEPUMEHTAIBLHOM MCCIICIOBAHUU BEIIECTB U
JUIsl OOBSICHEHUS XUMUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPHUPOJE, MPAKTUUECKOM
JEATEIIbHOCTH YeJIOBEKa U B ITIOBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHMSI BBISABIATH B3aUMOCBSI3b XMMHUYECKHUX 3HAHUHM C
HNOHATUSMU U MPEACTABICHUSMU APYIHMX €CTECTBEHHO-HAYUYHBIX MPEIMETOB JUIsl Oosee
OCO3HAHHOTO NMOHMMAaHHUS MAaTEPUAIBHOTO €IUHCTBA MUPa; CPOPMUPOBAHHOCTh YMEHUS
IPOBOJIUTH PAcCUEThl: C HCIOJIb30BAHUEM TMOHATHUM «MaccoBas JI0Jsl BELIECTBAa B
pacTBOpe» U «MOJSpHAas KOHLEHTpPalMs»; Macchl BeLlecTBa WM 00bEMa rasa Io
U3BECTHOMY KOJMYECTBY BEILECTBA, MACCE€ UM OOBEMY OJTHOTO M3 YYaCTBYIOIIHMX B
peakuuy BELIECTB; TEIIOBOro 3ddexra peakiuu; 3Ha4eHUs] BOAOPOJHOTO TOKa3aTels
PacTBOPOB KUCJOT M IIEJI0YEH C U3BECTHOW CTENEHBIO AUCCOLMAIMH; MacChl (00bEMa,
KOJIMYECTBA BEILECTBA) MPOAYKTA PEAKLUHU, €CIU OAHO M3 UCXOJHBIX BELIECTB JIaHO B
BHUJIC pacTBOpa C ONPEACIEHHON MACCOBOM JI0JI€ PACTBOPEHHOTO BEIIECTBA WJIU JIAHO B
U30bITKE (MMEET MPUMECH); JOJIU BBIXOJA MPOAYKTA PEAKIUU; 0O0BEMHBIX OTHOILIEHUN
ra3oB; CQOPMUPOBAHHOCTh YMEHHI: CAMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (MPOBEICHUE peakluil MOHHOrO OOMEHa, MOATBEPIKIECHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTraHWYECKUX BEILECTB, OINPEACICHHE CpEllbl PacTBOPOB
BELIECTB C IOMOIIBI0 HWHIUKATOPOB, M3YUCHHUE BIMSHUSA Pa3IMYHbIX (DAKTOPOB Ha
CKOpPOCTh XMUMHUYECKOM pEaKIUHu, PEUIeHUE 3KCHEPUMEHTAIBbHBIX 3aJad MO TeMaM
«Metamnb» u «Hemeramib») ¢ coOmofeHneM npaBuil O€30MacHOTO OOpalieHus ¢
BEILIECTBAMU M J1a0OpATOpPHBIM 000pyAOBaHUEM, (HOPMYIUPOBATH LEIb UCCIEIOBAHMS,
npeocmasisimes B PA3NUYHON (opMe pe3ylbTaThl dKCHEPUMEHTA, AHAIUZUPO8Amb U
OLICHMBATh HUX JOCTOBEPHOCTb; CHOPMHUPOBAHHOCTH YMEHHI: COONIOJaTh IpaBUIIa
M0JIb30BAHUSI XUMUYECKOM
MOCYJION ¥ JTabopaTOpHBIM 000PYyI0BaHUEM, OOpAITIEHHS C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKUHUSAMHM IO BBITIOJHEHUIO JaOOPATOPHBIX XUMHUYECKHUX OIBITOB, SKOJIOTUYECKH
1€JIeCO00Pa3HOTO MOBEAEHUS B OBITY M TPYAOBOM JEATEIbHOCTU B LIENSX COXPaHEHUS
CBOETr0 3JI0POBbsI, OKPYXKAIOWIEH MPUPOJAHOM CPEAbl U AOCTHXKEHHUS €€ YCTOMYHUBOIO
pPa3BUTHS, OCO3HABAMb ONACHOCTh TOKCHUYECKOTO JEWCTBUS HAa >KUBBIE OPTraHHU3MBI
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ONPENCIIEHHBIX HEOPraHWYECKUX BEIIECTB, NOHUMAasg cMbica mnokazarens [1/K;
c(hOpMHUPOBAHHOCTh YMEHHH: OCYIIECTBISAThH IECJICHANPABICHHBIM MOUCK XUMHYECKON
uHbopMaIlUU B pa3IMYHBIX HCTOYHUKAX (Hay4yHass M y4yeOHO-HaydHas JUTeparypa,
cpenctBa maccoBoi mH(popmaruu, MHTEpHET M apyrue), KPUTUUECKH aHAIU3UPOBATH
XUMHUYECKYI0 MH(pOopMaIuio, mepepadaTteiBaTh €€ W UCIOIB30BaTh B COOTBETCTBUU C
MOCTaBJICHHOM y4eOHOM 3a1auei.
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TEMATHYECKOE
IINIAHUPOBAHUE

®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

10 KJIACC

Ne
1/

HaumenoBanue
pa3eNioB U TeM
y4eOHOTO TIpeIMeTa

KonnuecTBO
4acoB

[IporpammHoe conepkanue

OcHOBHBIC BUIBI ACATCIBHOCTH
00yJaroImMXcs

Paszneu 1. Teoperuyeckne OCHOBBI OPraHUYeCKON XUMHMHU
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®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

1.1

[IpeaMeT oprannydeckomn
XUMHUHU.

Teopus ctpoeHus
OpraHUYECKUX
coenuHeHnd A. M.
bytneposa

[IpenMer 1 3HaYEHUE OPTAHUYECKON
XUMUH, MPEJICTABICHUE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.
DNEeKTPOHHOE CTPOCHHUE aTOMa yriepoja:
OCHOBHOE U BO30YKJICHHOE COCTOSIHHUS.
BaneHnTHble BO3MOXHOCTH aTOMa
yriiepoaa. XuMH4YECKas CBSI3b B
OpTraHUYECKUX COCTUHEHUAX. THUIIbI
ruOpUIN3aliy aToMa yriiepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOU
cBs131 (0OMEHHBIN U
JIOHOPHOAKIENTOPHBIN). TUIbl
MepeKpbIBaHUSI AaTOMHBIX OpOuTaseii: 6- u
n-cBs13u. OJIMHApHAs, IBOMHAS U TpOiTHAas
cBsA3b. CrtocoObI pa3pbiBa CB3EH B
MOJIEKYJIaX OPraHUYECKHUX BEIIECTB.
[Tonsatre o cBOOOAHOM paauKale,
HyKJIeoduie u anexTpodue.

Teopust CTpOCHUST OPTaHUUECKUX

PackpsIBaTh cMBICT U3y4aeMbIX
MOHSATUM (BBICTSATh UX XapaKTEPHbIE

HpI/I3HaKI/I) H IIPUMCHATDb 9THU ITOHATHUA

IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIECTB, /I OOBSICHEHHS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
PackpbiBaTh CMBICII OJIOKEHUM
TEOPUH CTPOCHUS OPTraHUYECKUX
BemectB A. M. byrnepoBa u
IPUMEHSITH UX JIJIT OOBSICHCHHS
3aBHUCHUMOCTH CBOMCTB BEILIECTB OT
cocraBa M CTpoeHus. Mcnons30BaTh
XAMUYECKYI0 CUMBOJIUKY IS
COCTABJICHUS] MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIIEHHBIX, CKEJIETHBIX) (OpMYJI
OPraHUYECKUX BEIIECTB.

OnpenensaTh BUAbI XUMAYECKON
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coenunennd A.M. bytiiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTypHAast
TEOPHsI OPraHUYECKUX COETUHEHHM.
3HauYEeHHE TEOPUH CTPOECHUS
OpTraHUYECKUX COCTMHEHUMN.
MouteKkyisipHbIE H CTPYKTYpPHBIE
dbopmybl. CTpyKTypHBIE (HOPMYITBI
Pa3JIMYHbBIX BUJIOB: pa3BEpHYyTAas,
COKpalleHHas1, ckeneTHasd. M3omepusi.
Buapsl uzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC

3¢ (exThl B MOJIEKyIaX OPraHuYECKUX
COCIMHEHUM.

NHyKTUBHBIN U ME30MEPHBINA (D PEKTHI.
[IpencraBienue o kiaccupuKauu
opranndeckux Bemiects. [lonarue o
(byHKUHOHAIBHOM rpymie. ['oMonorus.
I'omonoruueckue psiasl. Homenknarypa
OPraHUYECKUX COCAUHECHUN
(cucremaTuyeckasi U TpUBHAJIbHbBIE

Ha3BaHUS).
Ocobennoctu 5 KJIacCU(UKAITHS
OpPraHUYECKUX peaxKLui.

OKHCIINTEIIbHOBOCCTAHOBUTEILHBIC
pPCaKkIun B OpFaHH‘{eCKOﬁ XHUMMHH.
3KCHepI/lMeHTaJIbHI)Ie METOAbI

CBSA3M (OJMHApHbBIE, KPATHBIE) B
OpPTaHUYECKUX COCTUHEHUSX.
XapakTepu3oBaTh pojb U 3HAUCHUE
OpPTraHUYECKON XMMHHU B PEIICHUU
PO0JIEM IKOJIOTHIECKOM, TTUIIEBON
0e30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3/IaHUU HOBBIX
MaTepHuasoB, B 00ECIICUCHUH
paIlMOHAIIBHOTO
MPUPOIOTIOIH30BAHNS;
MOATBEPKIATh €€ CBS3b C IPYTUMU
HayKaMHU.

Hcnonp30BaTh MOJENN OPTraHUYECKUX
BEILECTB

JUTSL WILTIOCTPAIIMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUSI.
Hab6nronaTh u onuceBaTh
JEMOHCTPAIIMOHHBIC OTIBITHL;
MIPOBOJIUTH U OTHCHIBATH
71a00paTOPHBIE OIBITHI
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U3Y4YeHUs
NpeBpaLleHu:

BeIIECTB

Hu

150.¢
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O JleMoHcTpanuu:

O 03HaKOMJICHHE ¢ 0Opa3IaMu
OpraHUYeCKHUX BEIIECTB U MaTepHaiaMu
Ha UX OCHOBE;

g OMBITHI IO IIPEBPALLICHUIO
OpPraHUYECKUX BEIIECTB MPU HArPEBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

0 JITaGopaTopHBIE OMBITHI:

g MOJEIUPOBAHUE MOJIEKYJ
OpraHUYECKUX BEIIECTB

Hroro no pazneny

Paszgea 2. Yriesogopoasl
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2.1

IIpenenbHble
YTJIEBOJOPOABI —
AJIKaHbI, IUKJIOATKAHbI

Ankanbl. ['oMonornyeckuil psii aIKaHOB,
obmras hopmysa, HOMEHKJIATypa
U30Mepusl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
aJKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTaNei yriepoaa, G-CBs3b.
Konghopmepwvi. Guzndeckue cBONCTBA
QJIKAHOB.

XUMHYECKUE CBOMCTBA AJIKAHOB: PEaKIUU
3aMeIleHUs], U30MEPHU3ALIHH,
JETHAPUPOBAHUS, [IUKIN3AIAN, TTHPOJIN3A,
KpeKuHra, ropenus. Haxoxaenue B
npupojie. CriocoObl MOJIydeHUS U
PUMEHEHUE aTKaHOB.

Bnaners n3yyaeMbIMU XUMUYECKUMHA
MMOHSATUSIMH.

BrBIsSBIISTE XapaKTEepHbIE MPU3HAKU
MOHATUH, YCTAaHABIIMBATh UX
B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE MTOHATUS TIPH
OINMCAHUU COCTAaBAa, CTPOCHUS U
MIPEBPAILICHUN OPTraHUYECKUX
COECINHCHUM.

Hcrnonbs30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIsI COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHOM,
CKEJICTHOM) (popMyJT yIIeBOJOPOIOB.

[Huxnoankauel. O61ias hopmyna,
HOMEHKJIaTypa U U30MEpHUsl.
Oco0OEHHOCTH CTPOEHUS U XUMUYECKUX
CBOMCTB MaJbIX (LIMKJIOINPOIaH,
UKJIOOYTaH) U OOBIYHBIX (LIMKJIOMEHTaH,
IIUKJIOTeKCaH) IUKII0aaKkaHoB. CIIocOObI
MOJIYYEHUS] M IPUMEHEHHE IMKJI0AJIKaHOB

VYcraHaBauBaTh  MPUHAJIEHKHOCTD
BEIIIECTB K OMPEJICICHHOMY KJIacCy

VIJIEBOJOPOJOB IO COCTaBy U

CTPOCHMIO, Ha3bIBATh UX

M0 CUCTEMATHUYECKON HOMEHKIIATYpE;

IIPUBOAUTDL TPUBHUAJIBHBIC HA3BAHUA
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2.2

Henpenenbusie
YTJIIEBOIOPOABIL:
AJIKEHBI, aJIKaIUEHBI,
AJIKUHBI

14

AnkeHbl. ['oMonornueckuil psii aJIKEHOB,
oOmrast hopmysa, HOMEHKIATYpa.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHME MOJIEKYJI aJIKEHOB, SP*-
ruOpuan3aIus aTOMHBIX OpOuTaIen
yriiepoza, 6- v n-cBsizu. CTpyKTypHasi U
reoMeTrpudeckas (yuc-mpanc-) n30MepHsl.
DU3NYECKNE CBOMCTBA aJIKEHOB.
XHUMHUYECKUE CBOMCTBA: PEAKLINU
IIPUCOEIUHEHHUS, 3AMELICHUS B (.-
IIOJIOKEHUE TIPU ABOMHOU CBSI3H,
MOJIMMEPU3ALUN U OKUCIICHHUS.
Ilpeocmasnenue o mexanuzme peaxyuu
INeKMPOPUILHO2O NPUCOEOUHEHUS.
IIpaBuno MapkoBHukoBa. KauecTBeHHBIE
PEaAKINM HA JTBOWMHYIO CBS3b.

CriocoObl IOSTy4YeHUs U IPUMEHEHUE

AJIKCHOB.

Ankaguensl. Kimaccudukanus aakaaneHOB

(compsiKeHHBbIE,

OTJICJIBHBIX MIPEICTaBUTENICH
YTJIE€BOJOPOIOB.

Onpenensatb BUJIbI XUMHYECKOU
CBSI3M B MOJIEKYJIaX yTIEBOIOPOAOB
(xoBaJIeHTHAs! HENOJIIPHAs U
MOJISIpHAs, G- U T-CBSI3b).
[ToaTBepkaaTh Ha KOHKPETHBIX
pUMEpPax XapakTep 3aBUCUMOCTH
PEaKIMOHHOM CITIOCOOHOCTH
YTIIEBOJAOPOIOB OT KPAaTHOCTU U TUTIA
KOBAJIGHTHOM CBSI3M (G- U TT- CBSI3HU),
B3aMMHOTO BJIUSTHUS aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJaX; a TAkKe€ OT
0COOEHHOCTEH peanu3anuu
Pa3TUYHBIX MEXAaHU3MOB MTPOTEKAHUS
pEaKInu.

XapakTepru3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHILINE
CTIIOCOOBI MOTYYESHHS YTIIEBOIOPOIOB,
MPUHAIICKAIINX K PA3THIHBIM
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U30JIMPOBAHHBIC, KYMYAUPOBAHHDLE).
Oco0eHHOCTH ANIEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB COMPSKEHHBIX
JIMEHOB, 1,2- u 1,4-npucoenuHeHueE.
[TonuMmepu3anus CONPSIKEHHbBIX TUEHOB.
CriocoOblI ToSTyueHus: U MPUMEHEHHUE
aJIKaJInCHOB.

AJkuHbI. ['oMONIOTHYeCcKUil psii IKUHOB,
oOmast popmysa, HOMEHKIAaTypa u
MU30MeEpPHS. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QIKUHOB, SP-TUOpUAU3AIUS DIEKTPOHHBIX
opOuTaneit aroma yriaepoaa. dusnyeckue
CBOWCTBA AJIKWHOB.

XHUMUYECKUE CBOMCTBA: PEAKLINU
MPUCOEAUHEHUSI, TUMEPU3ALINU U
TpUMEpHU3alnn, OKUCICHUS. KncioTHeie
CBOMCTBA aJIKWHOB, UMEIOIINUX KOHIIEBYIO
TPOWHYIO CBsI3b. KaueCTBEHHBIC pEaKIINU
Ha TPOMHYIO CBS3b.

Crioco0OblI oSTyueHus: ¥ MPUMEHEHHUE
AJKUHOB

KJ1accam.
BEISBISITS TEHETUYECKYIO CBSI3b
MEX/1y YTJIEBOAOPOIaMHU Pa3IUYHbBIX
KJIACCOB U MOJITBEPKIaTh €€ HaTHune
YPaBHEHUSMHU COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIUN C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX
(dhopMyIT BEIIIECTB.

XapakTepu3oBaTh HCTOUHUKU
YTIIEBOJOPOJAHOTO ChIPbs (HEQPTH,
MPUPOJIHBIN Ta3, yroib), CIIOCOOBI X
nepepaboTKU U MPaKTUYECKOE
IPUMEHEHHE TOJyYaeMBbIX IIPU ITOM
MPOIYKTOB.

Hcnonb3oBath oOLICHAYYHBIE
METO/IbI TIO3HAHUS TIPU
CaMOCTOSITEJIbHOM IJIAHUPOBAHUH,
IPOBEJCHUH U OMMCAHUU
XUMHUYECKOTO IKCTIEPUMEHTA
(;1aGopaTopHBIE OTBITHI U
npaktuyeckue padbotsl). CrieoBaTh
npaBuiam 0e30macHoi paboThI B
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2.3

ApomaTtuyeckue
YTJIEBOIOPO/IbI (ApEHBI)

ApoMaTHYeCcKue yriieBOIOPOIbI.
["omosoruueckuii pssi apeHoB, 001Ias
dbopMyIa, HOMEHKIIATypa U H30MEpHsI.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OEH3011a.

7a00paTOpUU IIPHU UCIIOIH30BAHUHU
XUMHUYECKOU MOCYIbI U
o0opy10BaHUs, a TAK)Ke MpaBUIaM
oOpallleHusI C BeleCTBaMH B
COOTBETCTBHU C UHCTPYKLUSIMU

Ilpasuno apomamuunocmu, npumepbl
aApoOMamuyeckKux cOeOUHeHul.
DU3NYECKUE CBOKWCTBA aPCHOB.
XUMHUYECKHEe CBOMCTBA O€H30J1a U €TI0
TOMOJIOTOB: PEaKIMy 3aMEIIICHUS B
OEH30JIbHOM KOJIbIIE U YTJIEBOJAOPOJHOM
paaukasne, peakiui NpucoeIUHECHU,
OKHCJICHHE TOMOJIOTOB O¢H30Ia. Peakuyuu
9NIeKMPOPUTLHO20 3aMeujeHUsl.
[IpencraBienre 00 OPUEHTUPYIOIIEM
JIECTBUU 3aMECTHUTEIICH B OCH30JILHOM
KOJIbIIE Ha MPUMEPE AIKUIIbHBIX
paauKaioB, KAPOOKCUIILHOM,
TUAPOKCUIIBHBIN, aMUHO- U HUTPOTPYMII,
aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHUYECKHX CBOMCTB
ctupodia. [Tomumepuzaius cTupoIa.
CriocoObl OJTy4YeHHs U IPUMEHEHUE
apoOMaTUYECKHUX YTIIEBOJIOPOJIOB

BBIIIOJIHEHHS JTAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX padOT IO
MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTA B (popMme 3anucu
YpaBHEHUHN COOTBETCTBYIOIIUX
peakluii U nenaTh BBIBOJIbI HA UX
OCHOBE.

[IpoBOINUTH BHIYMCIECHUS IS
ONPENEIICHNUS] MOJIEKYJISIPHOM
(bopMyJibl OPraHuYeCcKOro BEIeCTBa
10 YPaBHEHUIO XUMHUYECKOW peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €r0 COCTaB,
1o macce (00beMy) IPOIYKTOB
CrOpaHusl.

CaMOoCTOSATENBHO IIJIAHUPOBATH U
OCYILECTBIISATH CBOIO
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2.4

[IpupoaHbIE HCTOYHUKH
YTIEBOJIOPOAOB U UX
nepepaboTka

[Tpuponnsiii ras. [lomyTHbie HePTIHBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Kamennslii yrosibs 1 IpOAYKTHI €ro
nepepaboTKU.

Crnioco0bl epepaboTku HeTH:
MEePEroHKa, KPEKUHT (TEPMHUYECKUH,
KATAJIMTUYECKU ), pUPOPMUHT, TUPOIIH3.
[IpomykTel nepepaboTku HEGTH,

MTO3HABATEIIbHYIO JIESITENBHOCTD;
MIPUHUMATh AKTUBHOE Y4acTUE B
IPYIIIOBOM Y4EOHOM eI TEILHOCTH

UX NMPUMEHEHHUE B MIPOMBIIUIEHHOCTU H
B OBITY.

['eneTndeckas CBsI3b MCIKIAY pas3JInYHbIMU
KJIaCCaMHU YIJICBOJOPOI0B
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2.5

["anorennpounsBogHbIE
yTIEBOAOPOJIOB

DNEeKTPOHHOE CTPOCHHE
raJOr€HONPOU3BOIHBIX YIIIEBOAOPOIOB.
Peaknunm 3aMelieHus rajioresa Ha
TUAPOKCHUI, HUTPOTPYIIITY, IUAHOTPYIIIY,
amuHOrpymmy. Jleicreue Ha
raJIOr€HIPOU3BOIHBIE BOJHOTO U
CIMPTOBOIO PAaCTBOPA LIEIOYH.
B3auMopeiicTBuE AUraaoreHaaIkaHoB ¢
MarHueM u uHKoM. [lonstue o
METaJUIOOPTaHUYECKUX COCTUHEHUSX.
Hcrnonb30BaHue raJIOr€HIPOU3BOIHBIX B
OBITY, TEXHUKE U B CUHTE3E.
JKCIepUMeHTAJIbHbIE METO/IbI
M3y4eHHs BEIeCTB U UX NMPeBPaLeHui:

O IeMoHcTpanuu:
0 nemoHcTpanusi GU3MUECKUX CBOMCTB

YIJIEBOJOPOAOB  (pacTBOpuMOCTh); U
Ka4eCTBEHHbIC PEAKIINU

YTJIEBOJIOPOIOB PA3IMYHBIX KJIACCOB
(oOeciiBeunBaHue OPOMHON WA MUOTHOM
BO/Ibl, paCTBOpa NIEpMaHTaHaTa Kajus,
B3aUMOJIEMCTBHE alleTHJICHA
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C aMMHAYHBIM PACTBOPOM OKCHJIA
cepedpa);

g 00pasIbl IaCTMACC, KAyUYyKOB U
PE3UHBI;

O koieku «Hedte» u «Yromby;

g BUJIeopparMeHT «BynkaHu3amus
PE3UHBD».

0 JIaGopaTopHbIE€ OIBITHI:
d O3HaKOMJIEHHE C 00pa3laMu
IJ1aCTMAcC, Kay4yKoB U pe3unsl; [

MOACIUPOBAHHUC MOJICKYIJI YIJICBOAOPOJ0B
N I'aJIOTCHOIIPOU3BOIHBIX

O MOJIyYCHUE METAHA U U3YUYCHUE €TO
CBOICTB;
O MOJIYYCHHUE AlCTUJIEHA U U3YYEHHUE

€r0 CBOWCTB.

* [IpakTraeckue paboTHI:
Ne 1. IlonyueHue >THIIEHA U U3YUYECHHUE ETO

CBOMCTB.
* PacuéTHbIC 3a1aun:

g OTpeJeIeHHE MOJIEKYJISIPHOM
(dbopMyIibl OpraHMYECKOro BEIIeCTBAa IO
MAacCOBBIM JIOJIIM aTOMOB D3JIEMEHTOB,
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BXOJISIIIMX B €r0 COCTaB;
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0 HaxoxaeHNEe MOJICKYISIPHON (OPMYIIBI
OPraHUYECKOTO COSAMHECHHS 110 Macce
(00beMy) IPOIYKTOB CrOpPaHUsl; PaCUEThI
110 YPaBHEHHUIO XUMUIECKOU PEAKITHH

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:xkamue Oprann4ecKue coeIuHeHust

3.1

Crouptel. @eHoN

11

[IpenenbHbIE OJTHOATOMHBIE CITUPTHI.
Ctpoenue MoJeKyI (Ha IpuMepe
METaHOJIa U 3TaHoJIa). ['oMosioruueckuit
psi, obras popMyiia, U30Mepus,
HOMEHKJIaTypa U Kilaccudukanus
cupToB. OU3MUECKUEe CBOMCTBA CIIUPTOB.
Bonopoanas cBsizb. XUMHYECKHE
CBOMCTBA: peaKluy 3aMEIICHHUS,
JeTUIpaTaIuu, OKUCIICHHUS,
B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPTaHWYCCKUMHU KHCIIOTaMHU.
KadecTBeHHas peakiust Ha OJTHOATOMHBIC
cupThl. DU3NOIOTHYECKOE JIEHCTBUE
ATaHOJIa U METaHOJIa HA OPTaHU3M
yenoBeka. CriocoObl OMyYeHUs U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTthie 23¢upsl, HOMEHKIATYpa U
nzomepusi. OcoOeHHOCTH (U3UYECKUX U
XAMUYECKUX CBOMCTB.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJCTSATD UX XapaKTEPHbIE
MPU3HAKH) U IPUMEHSTh 3TU MMOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, I OOBSICHEHUS OT/IETbHBIX
dakToB U siBieHU. Mcnonb30BaTh
XUMUYECKYH0 CUMBOJIUKY JIJIS
COCTABJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIi€HHoMn) hopMy
KHCIIOPOCOIEPKAIINX OPraHUYECKUX
BEILECTB.

YcranaBiauBath MPUHAICKHOCTh
KHCJIOPOJI0COAEPKAIINX
OpraHUYECKUX BEIECTB

K ONPEICICHHOMY KJIACCy MO COCTaBy
U CTPOCHUIO, Ha3bIBaTh MX 1o
CUCTEMaTUYECKOM HOMEHKJIaType;
MPUBOJUTH TPUBHAIBHBIC HA3BaHUS
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MHoOroaToMHbI€ CIIUPTHI: TUICHTIUKOIb
U ruuepud. Gusndeckre U XUMUYECKUE
CBOMCTBA: peakluu 3aMeIIeHUS,
B3aMMOJICUCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTAMH,
KaueCTBEHHAS peaKIus Ha
MHOTOAQTOMHBIE CITUPTHI.
DU3NOIOTHYECKOE ICCTBUE HA
opranusm yenoBeka. CriocoObl
MOJIYYeHUS] U IPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJIEKYJIbl, B3aUMHOE
BIIUSTHUAC THAPOKCOTPYIIBI U O€H30IbHOTO
snapa. Pu3ndeckue cBocTBa peHoa.
Oco0EHHOCTH XUMHUYECKUX CBOWMCTB
¢denona. KauecTBeHHbIE peakluy Ha
¢benoin. Toxcnunocth Penona. CriocoOb
MOJIyYeHUS M IPUMEHEeHHE (PeHoa.
denondopmanbaeruaHas cMoJia

OTACJBHBIX MIPEACTABUTEIICH
KHUCJIOPOJICOICPKAIIMNX COCTUHEHUM.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOTYYEHUS TIPEeICTaBUTENICH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOACOIEPKAITUX COCTUHEHUN;
BBISABJISITh TEHETUYECKYIO CBA3b
MEK]ly HUMHU U MOATBEPKIAATh €€
HaJIMYUE YPABHEHUSIMH
COOTBETCTBYIOIINX XUMHYECKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[TonTBepKaaTh Ha KOHKPETHBIX
MpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHCJIOPOACOIEPKAIIUX OPraHUIECKUX
BEIIECTB OT (PYHKIIMOHAJIBHBIX TPYIIII
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3.2

KapOonunbHbie
COCTUHECHHUS:

aJbJIETU]Ibl U KETOHBI.
KapOoHOBBIE KHCITOTHI.
Crnoxusie 3¢upsl. XKupsl

21

KapOoHWIbHBIE COSAMHCHHS: aTbICTUIBI 1
KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOMW TPYIIIIBL.

["oMoJIOrHYECKUE PSIbI ATTbACTHIOB U
KETOHOB, 0011ast (hopmysa, H30MEPHs U
HOMeHKJIaTypa. dusnyeckue cBoicTBa
QJIBJICTHJIOB 1 KETOHOB.

B COCTaBE€ UX MOJIEKYJ, B3AUMHOI'O
BIIMSIHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX; a TAK)KE OT OCOOCHHOCTH
peanu3anuu pa3JInyHbIX MEXAHU3MOB
IIPOTEKAHMS PEAKLIUM.

OnuceiBaTh COCTaB, XUMHUYCCKOC
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XUMHYECKHE CBOMCTBA AJBACTUIOB U
(peakuuu
Ilpeocmasnenue o mexanuzme peaxyutl
HYK1e0qhuIbHO20 npucoeouHenusl.
Oxkucnenue anpIerujioB, KaueCTBEHHBIC
peakuuu anbACTUIIOB. Cnioco6b1
MOJIYYEHHUS] U IPUMEHEHUE abACTHIOB U
KETOHOB.

OIHOOCHOBHBIE TIPEICIIbHBIC KAPOOHOBBIE
KUCIOThl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCIOT. M30Mepus
1 HOMEHKIaTypa. Ou3ndeckue CBOMCTBA,
BOJIOPOJIHBIE CBSI3U. XUMHUYECKUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIIUS
sTepudUKALINU, PEAKIIUU C yIaCTHEM
YTJIEBOJIOPOJHOTO pajIuKaa.

[ToHsATHE O MPOU3BOIHBIX KAPOOHOBBIX

KETOHOB MPUCOETUHEHUS ).

KHUCJIOT: CJIOKHBIE d3PUPBI, aHeuOpuobl,
2A/102eHAH2UOPUOBL, AMUOBL, HUMPUIIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCIIOTHI.

Mmuoroo0pasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPENEIbHbIX U
apOMaTUYECKNX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KHUCIIOT,
THIPOKCUKAPOOHOBBIX KHJIOT.

CTpOEHNE U IPUMEHEHHUE KUPOB U
YTJICBOJIOB, XapaKTEPU30BaATh UX
3HAYCHHUE TS )KU3HEACATEIIPHOCTH
OpPTraHHU3MOB.

Oco3HaBaTh OMACHOCTb BO3ICHCTBUS
Ha )KUBBIC OPTAaHU3MBbI OIIPEACIICHHBIX
KHCIIOPOJICOIEPKAIIUX OPTraHUIECKUX
BCIIIECTB U MOSICHATH Ha IPUMEPAX
CIOCOOBI YMEHBIIICHUS U
MPEIOTBPAIICHUS UX BPEITHOTO
BO3JICHCTBHS HA OPTAaHU3M YEJIOBEKA.
Hcnonb3oBaTh 001IeHAYYHBIE METOIbI
MO3HAHUS TIPH CAaMOCTOSATEIEHOM
IUTAHUPOBAHHH, TIPOBEJCHUH U
OMHMCAHUH XUMUYECKOTO
sKcriepuMenTa (1abopaTopHbIe
OTIBITHI U MPAKTUYECKHUE PAOOTHI).
CrnenoBath npaBuiaM O€30MaCHOM
paboTHI B JIa0OpAaTOPUH TIPU
WCITOJIb30BAaHUU XUMHUYECKOUN MOCYIbI
1 000pyI0BaHUs, a TAKKe MIpaBUIaM
oOpallleHHsI C BEIeCTBAaMH B
COOTBETCTBUH C HHCTPYKITUSIMH
BBITIOJTHCHHS JTAOOPATOPHBIX OIBITOB
U TIPAKTUYECKUX PabOT IO
MOJTYYCHUIO U U3YUCHUIO
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[IpencraBuTeny BHICIINX KAPOOHOBBIX
KHUCJIOT: CTEApUHOBAs, NAJTbMUTHHOBAS,
OJICUHOBAS, JUHONEBAS, TUHONEHOBAS
KUCIIOTHIL. CrIOCOOBI OJTYYEHUS U
MPUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnoxusbie 3¢upsl. ['omonorudeckuii psia,
oOmrast hopmysa, U3OMEPHS U
HOMEHKJIATypa.

Kupsi: ctpoenue, puznyeckue u
XUMHUYECKUE CBOMCTBA KUPOB: TUAPOJIU3 B
KHUCJIOW W IIEIIOYHOU Cpefax.
Oco0EeHHOCTH CBOMCTB KHPOB,

COJIEp KaIllUX OCTATKU HEMPEACIIbHBIX
YKUPHBIX KUCTOT. JKUpbI B IPUPOJE.
MpbL14 Kak COJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX MoroIiee aeicTBue. [lousmue

O CuHmemu4ecKux mMorouux Cpe()cmeax
(CMC)

OpraHUYECKUX BEIIECTB.
IIpencraBiATs pe3ysIbTaThl
IKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

[IpoBONTH BBIYMCIIEHUS IS
ONPEIEIICHNS MOJIEKYIISIPHOU
(GopMyJIbl OPraHUYECKOro BEILIECTBA
10 YPaBHEHUIO XUMHUYECKOW peakuu
Y TI0 MaCCOBBIM JIOJIIM aTOMOB
AJIEMEHTOB, BXOAIIMX B €0 COCTaB,
a TaK)Ke Ha OIpeNETICHUE JOJIN
BBIX0/Ia IPOJYKTA PEaKIUU OT
TEOPETHYECKH BO3MOXKHOTO.
CamMOCTOATENBHO MIAHUPOBATH U
OCYILIECTBIIATH CBOIO
MO3HABATENIbHYIO JEATEIbHOCTD;
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3.3

YrineBoabl

OOmiast  XapakTepUCTHKA  YIJIEBOJOB.
Knaccuduxkanus yriaeBoaos (MOHO-, I1-
U TIOJTUCaXapuibl).

MoHocaxapuabl: riroko3a, (ppyKkrosa,
pubo3a, ranakTosa, 1e30Kcupuodo3a.
dusnueckre cBOMCTBA U HAXOKICHUE B
npupone. Porocunres. Onmuueckas
uzomepus. Konvuamo-yennas
maymomepusl Ha npumepe MoJ1eKyibl

IIPUHUMATh aKTUBHOE Y4acTHE B
IpyNIoBoi y4eOHOH eATeIbHOCTH

48



®enepanpHas padouas mporpamma | Xumus. 10—11 knaccel (yriyOnEHHBIN ypOBEHB)

enoxosvl, npoexkyuu Xeyopca, o-
panomepwi 2noko3vl.

XUMHUYECKHE CBOKWCTBA IITIOKO3BI: C
y4acTHEM CHHUPTOBBIX U aJbJACTUIHON
IPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpO’KEHUE TITIOKO3bI.

[IpuMeHeHue TIII0KO3bI, €€ 3HAaYECHUE B
KU3HENEATEIbHOCTH OpraHu3Ma.
Jucaxapuasl: caxaposa, MajibTo3a U
nakTo3a. BoccranaBiauBaronme u
HEBOCCTAHABIIMBAIOIIME TUCAXAPUJIBI.
['maponu3s caxapossl. Haxoxnenue B
MPUPOJIE U IPUMEHEHUE.
[Tonucaxapuabl: Kpaxmai, FITMKOTeH U
nesmnono3a. CTpoeHue MakpoMOJIEKYJ
KpaxMalia, TJIIMKOT€Ha U 1EJUTIOJI03bI.
du3nyecKre CBOMCTBA Kpaxmaia u
LEJUTIONI03bl. XMMHUUYECKHE CBOMCTBA
KpaxMalia (TUAPOJIU3, KaYeCTBEHHAs
peakuus ¢ HogoM). XMMUYECKHE
CBOMCTBA IEJUTIOJI03bI (TUIPOJIU3,
peakius moiayudeHue 3(hupon
uestono3bl). [Tonsitue

u

00 WCKYCCTBEHHBIX BOJIOKHaxX (BHCKO3a,

aleTaTHBIN LIETIK).
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JIKCIEPUMEHTAJbHbIE METOAbI
H3YYEeHUs BELIeCTB U UX
NpeBpaLIeHU:
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O JleMoHCTpaIuu:

— CBOMCTBA CITUPTOB: pACTBOPUMOCTH B
BOJIC, B3aUMO/ICHCTBHE dTAaHOIA C
HaTPUEM, OKHCIICHHE STUIIOBOTO CITUPTA
JTUXPOMATOM Kausi (BO3MOYKHO
WCIIOJIh30BAaHNE BUICOMATEPHAIIOB); —
Ka4eCTBEHHBIC PEAKIINH aJIbJICTH/IOB:

C aMMHUAYHBIM PACTBOPOM OKCHIA
cepedpa u ruapokcuom meau(ll); —
XMMHUYECKUE CBOMCTBA pacTBOpa

YKCYCHOM KUCJIOTHI.

0 JIaGopaTopHBIE€ OTBITHI:

— peaKIus MIUIEpUHA C THAPOKCHIOM
meau(1l);

— OKHCJICHHE 3TUJIOBOTO CIIUPTA B
aJIbJICTU]] PACKAIICHHOW METHOMN
MIPOBOJIOKOM;

— B3aMMO/ICMCTBHE pacTBOpa
TIIOK03bI ¢ ruapokcuaom Meau(ll);

— B3aMMO/ICMCTBHE Kpaxmala C
HOJIOM.

* [IpakTrueckue paboThl:

No 2. Pemenue skciepuMeHTalIbHbBIX
3aya4 o TeMe «CrupThl U PeHoTBDY; No
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3. Pemenne skcrepuMeHTaIbHBIX 337124
o Teme «KapOoHOBBIE KHCITOTHI.
CrnosxxHble 3UpbD».

* PacuéTtHble 3a1aun:
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— OTIpe/IeTICHUE MOJICKYISIPHON
(bopMyIIBI OPraHUYECKOTO BEIIECTBA IO
MaCCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/JISIINX B €r0 COCTaB; MO0 Macce
(00BEMY) IPOIYKTOB CrOpPaHUs; IO
KOJIMYECTBY BelllecTBa (Macce, 00beMy)
IPOJIYKTOB PEAKIIMU U/MITH UCXOTHBIX
BEIIIECTB;

- peleHne pacu€THhIX 3a7a4 Ha
OIIpE/ICIICHUE JTOJTU BBIXO/IA MIPOAYKTA
PEaKIu OT TEOPETUYECKH BO3ZMOKHOTO

Hroro no pazneny 41

Pasznea 4. A3oTcoaep:kaniue opranniecKkue coeIuHeHnst
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4.1

AMUHBI.
AMUHOKUCIIOTHI. beku

12

AMUHBI — OPraHUYECKUE MPOU3BOIHBIC
ammuaka. Kimaccuduxanysi aMuHOB:
anudaTUIeCKue U apoOMaTHUYECKHE;
MIEpBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mMoJeky, oomias popmyia,
HM30MepHsi, HOMEHKJIaTypa U (pu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUUA C
a30THUCTOM KHCIIOTOM.

Conu ankuaaMMOHUSL.

AHUJIMH — MNOpeACTaBUTEIb aMHHOB
apomatnueckoro psana. CrpoeHue
aHunuHa. B3auMmHoe BiIMsIHUE TPYII

PackpbiBaTh CMBICIT H3y4aeMbIX
NOHATUH (BBIIEIATh UX XapaKTepPHBIC
MPU3HAKH) U IPUMEHSTh 3TU MOHATHS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OOBSICHEHHS
OTIIETHHBIX (DAKTOB W SIBIICHUI.
Hcnonp30BaTh XUMHYECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
dbopmyI1 a30TCOAEPIKAITUX
OpraHnyecKkux BeuecTB. OnpeaensaTh
MPUHAJJICKHOCTh a30TOCOACPKAIINX
BEILIECTB
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aTOMOB B MOJIEKYJI€ aHHMJINHA.
OCco0EHHOCTH XUMHUYECKUX CBOMCTB
anuwnnHa. KauecTBeHHBIC peaknnu Ha
AHWINH.

CrocoObl TIOJTyYCHHE W IPUMCHCHHE
anr(paTHICCKUX AMIUHOB M aHWJIMHA W3
HUTPOOEH307Ia.

AmMuHOKHCIIOTEI.  HoMeHkimatypa w
nzoMepus. OTHenbHBIC TPEACTABUTEIH
0-aMHUHOKHCIIOT: TJTHLINH, aJIaHuH,
Qenunananun, cepum, IYMAMUHOBAS
Kucioma, au3un, yucmeurn. Onmuyeckas
usomMepusi AMUHOKUCIOM. D- u L-
AMUHOKUCTIOMBbL.

dusnyeckre cBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTUHCHUH,
peakIus MOJIUKOH/ICHC AU, 00pa3oBaHue
MIEOTUIHOM CBSI3H.

buonornyeckoe 3HaueHne aMUHOKHUCIIOT.

CuHTE3 NenTUI0B.

benku kak mpupoHbIE TOJUMEPHI.
[lepBu4Has, BTOpUYHAS U TPETUIHAS
CTpyKTypa 0enkoB. XUMHUECKHE
CBOMCTBa OEJIKOB: THIPOJIU3,

K OIPENEIEHHOMY KJIacCy IO COCTaBy
U CTPOECHUIO, HA3bIBATh UX 10
CHUCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHUE, PU3HIECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MPEACTaBUTENECH a30TCOACPKALTUX
COCIMHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIC CBOMCTBA OCJIKOB;
MOSICHATH HA TPUMEpax 3HaYCHUE
OEJIKOB JIJIsl OpraHNU3Ma YeJIOBeKa.
[IpoBOANTE BEIYUCIEHUS IS
ONPEAEITIEHUS] MOJIEKYJIIPHOU
(bopMyJTbl OPraHUYECKOTO BEIIEeCTBA
10 MacCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB,
a TaK)Ke 10 YPaBHEHUSIM XUMHUUYECKUX
pEaKIUu.

Hcnonb3oBath oOLIeHAYYHbBIE
METO/IbI IO3HAHUS TIPU
CaMOCTOSATEIILHOM
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I[CHaTypaI_[I/ISI, KAa4CCTBCHHBIC peaKHI/II/I Ha
OCJIKH.

IIJIaHUPOBAHHHU, ITPOBCACHNHN U
OIIMCaHUHN XUMHUYCCKOI'O
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Ionsamue 06 azomcooepacaujux
2emepoYUKIUYECKUX COeOUHEHUSIX.
Iupumuounosvie u nypurosvie
ocHnosanus. Hykneunoswvie xuciomol:
cocmas, cmpoenue u 6UoI02UYecKoe pob.
JKCNepUMEHTAbLHbIE METOAbI
HU3YyUYEeHHUS BelIeCTB M UX NMpeBPAILeHHUIl:

O leMoHcTpanuu:
g pacTBOpeHHE OEIKOB B BOJIE;

g JieHaTypaIys OCJIKOB MpH

HarpeBaHuu; [ nBeTHbIE peakuuu OEJKOB.

* [IpakTrueckue pabOTHI:

Ne 4. Pemenue skcnepuMeHTaIIbHBIX
3a/1a4 Mo TeMe «A30TcojiepKaniue
OpraHUYeCcKue CoeTUHEHUs»; Ne 5
Petienue 3xcriepuMeHTaIbHBIX 3a7a4
mo TeMe «Pacro3naBanue
OpPTaHUYECKUX COCTUHEHUI.

* PacuéTHbIC 3a1aun:

g OIIpeAEeICHNE MOJIEKYJISIPHOU
(dbOopMyIIbI OpPraHUYECKOTO BEIIeCTBa IO
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJSIIMX B €ro COCTaB; IO Macce
(oObeMy) TPOAYKTOB CrOpaHus; IO
KOJIMYECTBY BelllecTBa (Macce,

IKCIIEpUMEHTA (J1abopaTOpHbIE
OTBITHI U MPAKTUUYECKHUE PAOOTHI).
CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILECTBIISITH CBOIO
MTO3HABATEIIbHYIO JIESITENBHOCTD;
NPUHUMATh AKTUBHOE Y4acTHE B
IpyNIoBOi y4eOHOU AeSTENbHOCTH
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00beMy) ITPOAYKTOB PEAKIIMKM H/UITH
UCXOIHBIX BemiecTB; [ pemenne
pacUETHBIX 337a4 Ha OMpPEICICHUE JOIH
BBIXO/Ia TIPOYKTA PEAKITUU OT
TEOPETUIECKH BO3MOKHOTO

Hroro no pazneny 12

Pa3znen 5. BeicokoMoJieKyJIsIpHbIE COeIUHEHUSA
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5.1

BricokomouiekynsipHbie
COEMHEHUS

OCHOBHBIC TTOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COCTUHECHUI:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTETICHb MOJUMEPU3AIUHU, CPETHSISA
MoJseKysipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJICKYJISIPHBIX
COEMHEHUN — MTOJIMMEPU3ALUS U
oJIMKOHAeH canus. [Ipedocmasnenue o
cmepeope2ysipHOCMU U
HAOMOJIEKYIAPHOU CMPYKmype
NOJUMEPOS, 3a8UCUMOCHIb CEOUCNE
NOJUMEPO8 OM UX MOJEKYIAPHO20 U
HAOMOEKYIAPHO20 CMPOEHUSL.
[Tonmumepnubie Matepuansl. [Inactmaccer
(TTOJIMATHIICH, TTOJTUIIPOITHIICH,
MOJIMBUHWJIXJIOPHL, TIOJIUCTUPOJI,
MOJIMMETUIIMETaKPHUIIAT, MOJUKapOOHATHI,
moMATUIICHTEped TaIaT). Y TUIU3aus 1
nepepadoTKa MIacTuKa. IJIacTOMEPHI:
HATypaJIbHBIM,

Brnanets nzygyaeMbIMU XUMHUECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICII
M3Y4YaeMbIX MOHSATUN U PUMEHSITh
3T MOHATHS IPU OMHCAHUU COCTaBA
Y CTPOECHUS BBICOKOMOJIEKYJIIPHBIX
OpraHUYECKUX BEIIECTB, IS
00BACHEHUSI OTACIbHBIX (PAKTOB U
SIBJICHUM.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABIICHUS
CTPYKTYPHBIX (hOpMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUN peakIUM MTOJIUMEPU3ALUN
Y TIOJIMKOHIEHCAIIUH.

OnuceiBaTh  COCTaB, CTPOCHHE,
OCHOBHBIE CBOICTBA U MPUMEHEHUE
Kay4yKoB, HanOosee
pacrnpocTpaHEHHBIX BUJIOB IJIACTMACC
Y BOJIOKOH.

Hcnons3oBath 0011I€HAyYHbIE
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CUHTETUYECKUE KaydyKH (OyTaaleHOBBINH,
XJIOPOTIPEHOBBIM, U30ITPEHOBBIN) U
CWIMKOHBI. Pe3uHa.

BonokHa: HaTypanbpHbIE (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KarpoH U JaBcaH).

llonumepvt  cneyuanvbHo2o  HA3HAYEHUs.
(menon, Keenap, 31eKMponpo8oosuUe
noaumepsl, buopaziazaemvle NOJUMeEPbL).

JKCIepUMEHTAJIbHbIE MeTO/bI
U3Y4YeHUS BeIECTB U 170,
NpeBpaLleHU:

O eMoHcTpanuu:
g O3HaKOMJIEHHEe ¢  oOpasiamu

MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH,
MJIACTMACC, KAy4yKOB.

O IpakTtuyeckue pabOTHI:

Ne 8. Pemienue skcrepuMeHTaIbHbIX 33/1a4
1o Teme «Pacrmo3HaBanue miacTMace u
BOJIOKOH»

METO/IbI TIO3HAHUS TIPH
CaMOCTOSITEIIFHOM IUITAHUPOBAHUH,
IIPOBEICHUN U ONTUCAHUU
XUMHUYECKOTO IKCIIEPUMEHTA
(JtabopaTOpHBIE OTBITHI U
IPaKTUIECKUE PAOOTHI)

Htoro no pazaeny 6
OBILEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME

62



denepanpHas padbouas mporpamma | Xumus. 10—11 knaccs! (yriyOaEHHBIN yPOBEHB)

11 KJIACC
Haumenosaunue

Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
paszeiioB U TEM [IporpammHoOe cojiepKaHue

/T 4acoB 00yJarommxcs

y4eOHOT0 MpeaMeTa

Paznen 1. Teopernueckne 0CHOBbI XUMUH
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1.1

CrpoeHue atoma.
[lepuoanueckuii 3aK0H
u [lepuoanueckas
CHCTEMa XUMHUYECKUX
anemeHToB JI.1.
MenneneeBa

Atom. CocTaB aTOMHBIX SIAEP.
XUMHUYECKHN  3yeMeHT. M30TOoMHL.
Kopnyckynapuo-eonnoeoti  dyanusm,
0BOUCMBEHHASL NPUPOOA INIeKMPOHA.
CrtpoeHue 3JIEKTPOHHBIX 000J0YEK
aTOMOB, K8AHMOBbLE YUCIA.
DHepreTHUecKue YpOBHH W TIOTypPOBHH.
Atomuble opOutamu. Knaccudukanms
XUMUYECKUX djieMeHToB (S-, p-, d-,
fanemenTh). PacnpenesieHue 31eKTPOHOB
M0 AaTOMHBIM  OpPOUTAIAM;  HPUHYUN
MuHumMyma ouepeuu, npunyun Illaynu,
npasuio Xynoa.
KOH(UTypaluu aToMoB 3j1eMeHTOB | — IV

DNEeKTPOHHbIE

NEPUOJOB B OCHOBHOM U BO30YKJIEHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOH(UTypaluu
HMOHOB.

Ilonsamue 06 3Hepauu uoHU3AYUU, dHEPUU
CpOOCmMBA K IJIeKMPOH).

DIIEKTPOOTPHUIIATEIILHOCTbD.
ITepnonnueckuit 3akoH u llepuoanueckas

PackppIBaTh CMBICIT H3ydaeMbIX
MOHATUHN (BBIJIEISITh UX XapaKTEPHBIC
MPU3HAKK ) U IPUMEHSATH 3TH TOHITHS
IIPY ONTMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /IS OOBSICHEHUS
OTIIETHHBIX (DAKTOB W SIBIICHUI.
PackpbIBaTh CMBICIT IEPUOANUECKOTO
3akoHa /[. 1. MenneneeBa u
JEMOHCTPHUPOBATH €TO
CHUCTEMATU3HUPYIOIIYIO,
OOBACHUTEIIbHYIO U
MPOTHOCTHYECKYIO (PYHKIIUU.
XapakTepu3oBaTh dJIEKTPOHHOE
CTpPOCHHE aTOMOB (B OCHOBHOM U
BO30YXKJIEHHOM COCTOSIHUM) U HOHOB
XUMHUYECKUX IJIEMEHTOB 1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIE
BO3MOYXHOCTH, UCIIONB3Ys TOHITHS S-
, p-, d-3JIeKTpOHHBIC OpOUTAIIH,
sHepreTudeckue ypoBHU. OOBICHATD
3aKOHOMEPHOCTH
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CHUCTCMAa XUMHUYCCKHX 3JICMCHTOB

JI.1. MengeneeBa. CBsI3b
[Teproanyeckoro 3aKoHa u
[leproguyeckoi CHCTEMbI XUMUYECKHUX
AJIIEMEHTOB C COBPEMEHHOU TEOpUEn
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHYECKUX
AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U
CJIOKHBIX BEILIECTB MO rpynmnam u
MepUoJIaM. 3HAYEHUE MEPUOANYECKOTO
3akoHa [[.1. MeHnaeneena.
JKCNepUMEHTAIbHbIE METOAbI
U3yUYeHHUS BelleCcTB M UX NMpeBPallleHUii:

0 JlemoHcTpanuu:
O Buas! Tabmun «llepuoauueckas cucrema
XUMHUYECKUX IJIEMEHTOB

J.1. MenneneeBa»

W3MEHCHHS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCIUHEHUM I10
MEPUOJIaM U TPyIIIamM
[Teprnoanuecko CUCTEMBI

. 1. MenneneeBa
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1.2

CrpoeHue BeniecTna.
MHoroo6pasue BeecTB

11

XuMudeckas CBsI3b. BUabl XuMHuecKkon
CBSI3U: KOBaJICHTHAs, HOHHAs,
MeTainyeckasi. MexaHu3Mbl
o0pa3oBaHus KOBAJECHTHOMN CBSI3U:
OOMEHHBIN U TOHOPHO-AKIIETITOPHBIH.
OHeprus v aiauHa cBa3u. [1oJapHOCTSD,
HAMPaBJICHHOCTh U HACBIIIAEMOCTh
KOBAJICHTHOM CBsA3U. KpaTHbIE CBSI3H.
Bonopoanast cBsizb. MexXMOJIEKYIISIPHBIE
B3aMMOJICUCTBUSI.

PackpbIBaTh CMBICIT N3Y4ae€MbIX
MOHATUM (BBIIETATHh UX XapaKTEPHbIC
MIPU3HAKK) U IPUMEHSTh 3TU MOHITHS
IIpY ONKMCAHUU COCTaBa U CTPOCHUSA
BEIIECTB, JUIS OOBSICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJICHUI.
OnpenensTte BUIAbI XUMAYECKOW CBS3U
(KOBaJICHTHOM, UOHHOM,
METAJJTNYECKOM, BOJIOPOJIHON) B
COCTUHECHHUSX, THII
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BajieHTHOCTh U BaJlEHTHBIE BO3MOXHOCTH
aToMOB. [ ubpuouzayuss amomHvix
opbumareii. CBsI3b 3J€KTPOHHOU
CTPYKTYPBI MOJIEKYJ C X
r€OMETPUYECKUM CTPOCHHEM (Ha
MpUMeEpE COEANHEHUN SJIEMEHTOB
BTOPOTO MEPUOAA).

IIpencraBieHne 0 KOMIUIEKCHBIX
coequHeHnx. CocTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelb,
nmurasael. KoopamHaMoOHHOE YKCIIo.
HoMenknaTypa KOMITIEKCHBIX
COeIMHEHUN. 3HAUYEHNE KOMIUIEKCHBIX
coequuenuu. [lonstue o
KOOPJAMHAIMOHHOM XMMUHU. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO
CTpoeHUS. THUIBI KPUCTATUTMYECKUX
pENIeTOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunnsie pactBopsl. [Ipeacrasienue o
KOJUIOMIHBIX pacTBopax. CrocoObl
BBIPAKEHUS KOHIIEHTPAILUUA PACTBOPOB:
MaccoBasi J10Jisl BEHIECTBA B paCTBOPE,
MoJIsipHasi KoHIleHTpalus. HacreiieHHnbie
Y HEHACBHIILIEHHbIE PACTBOPHI,

KPUCTAUINYECKOU PELIETKA

KOHKPETHOI'O BCIICCTBA.

OOBICHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOU CBA3U (OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIH).
OnpenensiTe BAJICHTHOCTh U CTEIIECHb
OKHCJICHUS] XUMUYECKUX JIEMEHTOB
B COEJIMHEHUSX PA3IMYHOTO COCTABA.
OOBSACHSITH 3aBUCKUMOCTH CBOMCTB
BEILIECTB OT BUJa XUMUYECKOU CBS3U
Y TUIA KPUCTAIUIMYECKON PEIIETKH.
[1poBOAUTE BHIYUCTICHUS C
UCIIOJIb30BAaHUEM MOHATHS
«MaccoBas 10715 BEIleCTBa B
pacTBOpe»
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pacTtBOopuMOCTb. Kpucramioruaparsl.
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Knaccudukanus u HOMEHKJIaTypa
HEOPTraHWYECKHUX BELIECTB.

JKCNepUMEHTAJILHbIE METOAbI
U3y4eHMsl BelleCTB U UX NMpeBpallleHuii:

O JleMoHcTpanuu:
0 mMozenu KpUCTAUIMYECKUX PEIIETOK.
O PacuértHble 3a1a4un:

O ¢ ucnojp30BaHUEM MOHITHI «MaccoBas
A0JI1 paCTBOPCHHOT'O BEIICCTBA»,
«MOJISIpHAsk KOHLOCHTAaIUs
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1.3

XUMHYECKHE pPCaKkunun

19

Knaccudukanus XuMHUECKUX peakuid B
HEOPTaHUYECKOU U OPTaHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BEILIECTB;
3aKOH COXPAHEHMS U MPEBPALCHUS
DHEPIUHU TP XUMHUYECKUX PEAKLIHSIX.
TennoBsie 3¢ (HEKTH XUMUYECKUX
pEaKIUU.

Tepmoxummyeckue ypaBHeHUsA. CKOPOCTh
XUMHUYECKOMN PEaKI1H, €€ 3aBUCUMOCTD OT
pa3InuHBIX (AaKTOPOB.

['OMOreHHbI€ U TETEPOTCHHbIE PEAKIINU.
Karanus n katanusatopsl.

OOpatumble U HeoOpaTUMBbIE PEAKIIUH.
Xumuueckoe paBHoBecue. KoHcraHTa
XUMHYECKOTO paBHOBecHs. DakTopsl,
BIIUSIIOIINE HA MOJIOXKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBICHUE

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MPU3HAKKN) U IPUMEHSATH 3TU TOHSATHUS
MIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEIIECTB, JUIS OOBSICHEHUS
OTJIIEJIBHBIX (DAKTOB U SBJICHUM.
KinaccudunmpoBats XMMUYECKHE
PEaKINH 10 Pa3THYHBIM PU3HAKAM
(4uciy U COCTaBY pearupyrommx
BEILECTB, TEIIIOBOMY 3P (HEKTY
peakiuu, U3MEHEHUIO CTeNeHen
OKHUCJICHHS 3JIEMEHTOB, 00paTUMOCTH,
Y4aCTHUIO KaTajau3aTopa U T.I1.);
CaMOCTOSTENIbHO BEIOUpATH
OCHOBAHWSI I KPUTEPUU IS
KJIacCU(PUKAIUUA XUMUYECKUX
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Y KOHIICHTPAIMK BEILECTB, YYaCTBYIOLIUX
B peakuuu. [Ipunnun Jle [lartense.

DIeKTPOIUTHYECKAs TUCCOIHAIIHS.
CuibHBIC U CJTa0bIE AJIEKTPOJIHTHI.
Crenenp mucconuanuu. Mounoe
npouzgeodenue 600vl. Cpelia BOJHBIX
PacTBOPOB: KUCIIOTHAsI, HEUTpaJIbHAs,
ienouHas. Bogopoauslii mokasatens (PH)
pactBopa. [ maponus conen.

Peaknnm nonHoro oomMeHa.
OKHCIINTEIIFHO-BOCCTAHOBUTEILHBIC
peakunu. CTeNneHb OKUCICHUS.
Oxucnureib u BOCCTAHOBUTEIb.
ITpoueccnr OKUCJICHUS 151
BOCCTAHOBJICHHS. Baxneime
OKHCIIMTEIM ¥ BOCCTAaHOBUTEIU. MeTos
AJIEKTPOHHOTO OanaHca. JIEKTPOJIU3
pacTBOPOB M  paciuiaBOB  BEIIECTB.
JKcNepUMEHTATIbLHbIE METOAbI
U3yYeHUs BelleCTB /| HX

npespamenuii: 0 JleMoncTpanuu:
0 pasnokeHue mepokcuaa BOAOpoja B

MPUCYTCTBUHU KATaJIN3aTOPA.

0 JIaGopaTopHBIEC OTIBITHI:

0 mpoBeneHne peakiuii HOHHOTO 00OMEHa;

pEaKIUH.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKUX PEAKIH ¢
YYETOM UX DHEPIETUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHUYECKON peakuu B
3aBUCUMOCTH OT Pa3IHYHbIX
(aKTOpOB, a TAKXKE XapaKTep
CMEUIEHUS! XUMUYECKOT0 paBHOBECHS
M0J1 BIIMSIHUEM BHEIIHUX
BO3nercTBUM (mpuHumMn Jle
[TaTennbe).

PackppiBaTh CyniHOCTS:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeakLnii MOCPEICTBOM COCTABICHUS
9JIEKTPOHHOTO OajlaHCa 3TUX peaKLui;
peakunii HOHHOTO OOMEHA MyTeM
COCTABJICHMSI X MOJIHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;
pEaKIH TUAPOIIN3a, PEAKIIUN
KOMILJIEKCOOOpa30BaHMs

(Ha mpuMepe THIPOKCOKOMILIEKCOB
LMHKa 1 amoMuHus). [IpoBoauTs n
ONKCHIBATH XUMHUYECKHI
DKCIEPUMEHT: ONPEACICHUE CPEIBI
BOJHBIX PACTBOPOB BELIECTB;
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MIPOBEJICHHUE
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0 onpenenenuie cpeabl pacTBOPOB
BEILECTB C IOMOIIBIO YHUBEPCAIBLHOTO
WHIUKATOPA.

* [IpakTuyeckue pabOTHI:

Ne 1. Biustnue paznuusbix (pakTopoB Ha
CKOPOCTh XUMHUYECKON peakmuu; Ne 2.
Bnugnue paznmuyHbiXx (AKTOpOB  Ha
IIOJIOXKEHUE XUMHUYECKOIO PaBHOBECHS;
Ne 3. Xumuueckue peakuuu B pacTBOpax
IIEKTPOJIUTOB.

* PacuéTHbIe 3a1aun:

g pacy€Thl Macchl BEIECTBA WIIN
o0beMa ra3zoB 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WJIU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B

PCaKkn BCIICCTB,

O BBIYHCJICHUE MAaCCOBOM O U
MOJIIPHOM KOHIICHTpAIlUM BEIlIECTBA B
pacTBOpE;

O BBIYHCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA

pEeaKIuu, €CIu OJTHO U3 BELIECTB IaHO
B BUJIE pacTBOPA C ONPEACIECHHON

peakiuii HOHHOTO 0OMEHa; U3yUeHUe
BIUSTHUS Pa3IUIHBIX ()AaKTOPOB HA
CKOPOCTb PEAKIIUN U MOJIOKECHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMHYECKOUN OCYI0H 1
71a060paTOPHBIM 000PYAOBaHUEM.
[IpencraBisTh pe3ynbTaThl
XUMHYECKOTO HKCIIEPUMEHTA B
(dopme 3anucu ypaBHEHHM
COOTBETCTBYIOIIUX PEAKIUNA U
JieJaTh BBIBOJIBI HA UX OCHOBE.
[TIpoBOIUTH BHIYUCTICHUS: C
UCIIOJIb30BaHUEM MMOHATHS «MaCcCOBas
JI0JIS BEILIECTBA B PAaCTBOPE», a TAKKE
M0 YPaBHEHUSAM XUMHUYECKUX
peakiuii, B TOM YUCJIIC
TEPMOXUMHUYECKUE PACUETHI
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MAaCCOBOU JIOJIEW PACTBOPEHHOIO
BEIIleCTBa

Hroro no pazneny

39
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Pa3znen 2. Heopranuueckasi Xummsi
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2.1

Hemeramsl

31

[TonoxxeHne HeMeTALIOB

B [lepronueckoit cucTeMe XUMUUECKUX
anemenToB .M. MennaeneeBa u
OCOOEHHOCTH CTPOCHHS UX aTOMOB.
du3nyecKrue CBONCTBA HEMETAJIIOB.
AJOTpOIHsI HEMETAIUIOB (Ha IpUMEpPE
KHCJIOpOoa, cephl, hochopa u yriaepoa).
Bonopon. [Tonyuenue, puszndeckue u
XUMHYECKUE CBOMCTBA (pEAKIIMHU C
MeTa/lIaM{ U HEMEeTaJlJIaMH,
BOCCTAHOBJICHHE OKCHJIOB U COJICH).
I'mapunel. ToNMBHBIE 3JIEMEHTHI.
I'anmorensl. Haxoxienve B npupose,
CIIOCOOBI MOTy4YeHUs: (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA.
I"anorenoBonopoabl. Baxueimme
KHCJIOPOJICOJIEPIKAIINE COSTUHEHUS
rajioreHoB. JlabopaTopHsbie U
MIPOMBIILICHHBIE CTIOCOOBI MOTyYCHUS
rajgoreHoB. [I[pymeHeHue rajJoreHoB U X
COCIMHCHUU.

Kucnopon, o3o0H. JlaboparopHsie u
MIPOMBIILICHHBIC CTIOCOOBI MOTyYCHUS
kucjaopoaa. duzndeckue 1 XUuMHUIECKUe
CBOMCTBA KHUCJIOPOJIa U 030HA; X
npuMeHeHue. OKCUAbI U MEPOKCHUIBI.

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHSATUM (BBIJICTSATH UX XapaKTEePHbIE
MPU3HAKH) U IPUMEHSTh 3TU MOHATHUS
IIpY ONUCAHUU COCTaBA U CTPOCHUS
BEIIICCTB, I OOBSICHCHUS
OT/ICJIbHBIX (DAKTOB U SBJICHUM.
OOBCHATH 001IE 3aKOHOMEPHOCTH B
VU3MEHEHHUH CBOMCTB HEMETAIIIOB U UX
COEAMHEHUN C YYETOM CTPOCHHS UX
aTOMOB U TMOJIOKEHUS B
[lepunonnueckon cucreme
XUMHYECKHX AaemenToB [[. H.
Menpeneena.

XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, UX Ba)KHEUIIINX
COCAMHEHUMN, TOATBEPKIAs ITO
ONMCaHNE MPUMEPAMHU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuui.

CocraBnsTe ypaBHEHHS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¥ peakiuii HOHHOTO 0OMeHa
U PacKpbIBaTh UX CYITHOCTh C
MOMOIIBIO 3JIEKTPOHHOTO OajaHca H
VIOHHBIX YPaBHEHUN.
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Cepa. HaxoxaeHue B mpupojie, CiocoObI
NOJIy4eHUs], PU3HMUECKUE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(OUIBIL.
Oxcunst cepbi(1V) u (V). Cepaucras u
CEpHasi KUCJIOTHI M UX COJIU.
Oco0eHHOCTH CBOMCTB CEPHON KUCIOTHI.
[Ipumenenue cepbl U €€ COeTMHEHUMN.
A3ot. HaxoxaeHue B mpupoje, crnocoObl
MOJIy4eHUs], PU3MUECKUE U XUMUYECKHE
cBOMCTBa. AMMUAK, HUTPUbL. OKCHUIbI
azora. A30THCTas U a30THAsI KUCJIOTHI U
ux coju. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOTHL. [[puMeHenue a3ora u ero
COEIMHEHUN. A30THBIE YI0OpEHUS.
docdop. Haxoxaenue B mpupose,
CHOCOO0BI MOMy4YeHus1, (U3NIECKUE U
XuMu4eckue cBorictBa. Dochuas u
dbochun. Oxcunapl hocdopa,
optodochopHas KUCIOTa U €€ COJIH.
Memacdhocghopnas u nupoghocghopnas
Kuciomol, pocpopucmas u
dochoprosamucmas kuciomol.
[Tpumenenue dhocdopa u ero
coenuHeHuid. @ocpopHbie y100peHusl.
Yraepon. Haxoxnenue B npupoje,
CHOCOOBI MOMy4YeHus1, (PU3NIECKUE U

XapakTepu30BaTh BIUSHUE
HEMETaJIJIOB M UX COCAUHCHUIN Ha
JKUBBIE OPTAHU3MBI; OITUCHIBATH
MIPUMEHEHHE B Pa3IMYHBIX 001aCTAX
MPAKTUYECKOMN eI TEILHOCTH
YyeJI0BeKa.

[TonrBepx’aaTh CyIIECTBOBAHUE
TEHETUYECKOUN CBSI3U MEXKIY
HEOPraHUYECKUMU BEIIECTBAMU C
ITOMOUIBIO YPAaBHEHUIN
COOTBETCTBYIOIIUX XUMHUUYECKHUX
peaKuuil.

IIpoBoauTh peakuuu,
MOJATBEPKAAIOIINE KAaUECTBECHHBIN
COCTaB BEILIECTB; pACIIO3HABATH
OTBITHBIM MMYTEM aHUOHBI,
MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax.

HaOmronaTh u onuceIBaTh
JIEMOHCTPAIlMOHHBINA KCIIEPUMEHT;
CaMOCTOSITEIIHO TIJIAHUPOBATD,
MPOBOJIUTH U ONUCHIBATH XUMUYECKUI
AKCIIEPUMEHT (1a00paTOPHBIE OMBITHI
U TIPaKTUYECKUe paboThI);
MPEJICTABIATH PE3YIIbTATHI
XAMHUYECKOT0 SKCIIEPUMEHTA
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XUMHYECKHE CBOMCTBA. OKCHIBI
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yriepoaa(ll) u (IV), yronbnast kucnora u
ee conu. [Ipumenenue yriepoja u ero
COEMHECHUM.

Kpemunit. Haxoxnenue B npupoje,
CIOCOOBI MOMy4YeHus1, (PU3NIECKUE U
XuMH4eckue ceorctBa. Okcup
kpemuusi(1V), kpeMHuEBas KUCIIOTA,
cuinukarsl. [I[puMeHeHne KpeMHUs U €ro
coeaquHeHui. CTEKI0, €ro MoJy4YeHue,
BUJIBI CTEKOJL.

JKCIepUMEHTAIbHbIE METOAbI

HU3YyUYEeHHUS BelIeCTB M UX NMpeBPAILeHHUIi:

O JleMoHcTpanuu:
O
O

MarHus B kucyiopoze. U JlabopatopHsie

00pa3Isl HEMETAJIOB;

ropenue cepsol, hochopa, xenesa,

omnbIThl: [0 KauecTBEeHHBIC PeaKIMK Ha
HEOPraHWYCCKNE UOHBI M KATHOH
BOJIOPO/Ia;

0

O IMpaktuueckue pabOTHI:

MOJIyYeHHE U COOMpaHNE ra3oB.

No 4. Pemenue skciepuMeHTaIbHbBIX
3agad4 1mo tTeMe «l amorenn»; Ne 5.
Petienue sxcrnepuMeHTaIbHbIX 3a71a4 M0

B (hopMe 3amucu ypaBHEHU N
COOTBETCTBYIOIIUX PEAKIUHN U JeNaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHYECKOW MOCYIOU 1
71a60paTOPHBIM 000PYAOBAHUEM.
[IpoBOIUTH BEIYUCIICHHS TIO
YpaBHEHUSIM XUMUYECKUX PEAKITUH.
CamMOCTOSTENBHO INIAHUPOBATH U
OCYULIECTBJISTH CBOIO
MO3HABATENIBHYIO ACSTEIFHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE B
IPyNIoOBON y4eOHOU AESTENBHOCTH
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Teme «Cepa U ee COeTUHEHUSD.
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Ne 6. Penienne sxcniepuMeHTaIbHbBIX 3a/1a4
1o TeMe «A30T u dpocdop u ux
COCTTUHEHHUSI.

O Pacuérable 3a1aun:

O BBIUMCJICHHE MACChl BELLIECTBA WJIU
o0beMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe UJIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B
peakLuu BELIeCTB;

0 BBIYHCIICHHE Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
peaKiuu, eCiIM OJTHO U3 BEIIECTB UMEET
MIPUMECH;

O BBIYHCIICHHE MacChl (00BeEMa,
KOJINYECTBA BEUIECTBA) MPOAYKTA
peaKIuu, €CiIu OJTHO U3 BEUIECTB IaHO B
BHUJIE PAaCTBOpPA C OIPEICICHHON
MAacCCOBOM JIOJIEH paCTBOPEHHOTO
BEIIECTBA;

d BBIUHCJICHUE BBIXO/1a MMPOIYKTA
PEAKLIHUU OT TEOPETUYECKH BO3MOKHOTO
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2.2

Mertaisl

23

[lonoxxenue meramnos B [lepuognueckon
CHCTEME XUMHUECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOCHHUS SICKTPOHHBIX
000JI04€K aTOMOB METaJIJIOB.
Pacnpocmpanenue xumuueckux
9/1eMEHMOB-MEMAlN08 8 3eMHOU KOpe.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MIPU3HAKH) U IPUMEHSITh 3TU MOHATHUS
P OIMCAaHUU COCTaBa U CTPOEHUS
HEOPTaHUYECKHUX BEIIECTB, JIS
OOBSICHEHHSI OTACTBHBIX (PaKTOB
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OO1ue pusnyeckue cBOWCTBa METAIJIOB.
[IpuMeHeHre MeTauioB B OBITY, IPUPOAE
1 TexHuKe. CIiiaBbl METAJLIIOB.
DNEKTPOXUMHUYECKUN sl HAPSHKEHUIM
MeTaiioB. O6mue crnocoObl NOTyYEHUs
METAJJIOB: TUAPOMETAILTYPTHS,
IIAPOMETAIULYPIHs, NIEKTPOMETAIUTYPIrHl.
[TonsiTre 0 koppo3uu MeTauoB. CriocoObl
3aIIMUTHI OT KOPPO3UHU.

O6m1as xapaktepucTuka MetaioB |A-
rpymisbl [lepruognyeckor CUCTEMBI
XMMHAYECKHUX IEMEHTOB. HaTpuit n
KaJIM: MotydeHue, Gu3nuecKue u
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHUE
MPOCTBIX BEIIECTB U UX COCTMHEHUMN.
O6mas xapakrepuctrka meramioB |A-
rpynsl [leprognyeckon cucTeMsl
XUMHYECKUX JIEMEHTOB. Maruuii u
KaJIbLIUI: TTOTy4YeHue, PU3nIecKue u
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
JKecTKOCTb BOJBI M CIIOCOOEI €€
YCTpaHEHHUS.

ATIOMHUHMIL: TIoNTydyeHue, pusndyeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE

U SIBJICHUU.

OOBsICHATH 00IIIME 3aKOHOMEPHOCTH
B U3MCHEHHH CBOMCTB PJICMECHTOB —
METAJIJIOB U UX COCIMHEHUM C yUETOM
CTPOCHUS UX aTOMOB U TOJIOKEHUS B
IIepunonnueckoii cucreme
XAUMHUYECKHX 3aemeHToB J{. H.
Menpaeneena.

XapakTepu3oBaTh (OIUCHIBATH)
001111e XUMUYECKUE CBOMCTBA
METaJUIOB, UX BaXKHEUIIINX
COEIMHEHUM, TOATBEPAKAAS ITO
OTHMCaHKE MMPUMEpPaMHU YPaBHCHHM
COOTBETCTBYIOIINX XUMUYECKUX
peakiuii; NpUMEHEHUE METAJIJIOB B
Pa3TUYHBIX 00JACTIX MPAKTUUECKON
JESTETLHOCTH YEJIOBEKa, a TAKKe
MCIIOJIB30BaHUE WX JJIS CO3JaHus
COBPEMEHHBIX MaTEPHUATIOB U
TeXHOJOTU. OMUCHIBATH CIIOCOOBI
3aIUThl METAJIOB OT KOPPO3UH.
PackpbIBaTh CyIIHOCTH
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii MOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOTO 0ajaHca ATUX
pEaKInu.
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IIPOCTOTO BEILLIECTBA U €0 COEINHEHUM.
AmMdoTepHbIC CBOWCTBA OKCHIA U
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TUAPOKCUA ATFOMUHHS,
I'UIPOKCOKOMIUIEKCHI allfoMuHusA. OO1mas
XapaKTEePUCTUKA METAIIOB TOOOYHBIX
noarpyni (b-rpymm) Ilepuoanyeckoi
CUCTEMBbI XUMHUUYECKHUX IJIEMEHTOB.
DU3NYECKNE U XUMUYECKHIE CBOMCTBA
XpoMa U ero coequHeHur. OKCUIbI U
rugapokcuansl xpoma(ll), (1) u (V).
XpoMatbl U JUXPOMATBI, UX
OKHCIIUTENIbHBIE CBOWCTBA. [lonmyuenune u
MIPUMEHEHHUE XpOMa.

DU3NYECKNE U XUMUYECKHE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHbIE
coeaunenus maprania (1), (1V), (V) u
(Y41}

OKHUCJIMTEIbHBIE CBOMCTBA.

[Iepmanranar Kamnus, ero

dusnyeckre 1 XUMHUUIECKHE CBOMCTBA
JKeJieza M ero coequHeHni. OKCHUIbI,
rugpokcubl u comu xeneza(ll) u (111).
ITonydyeHne U IpUMEHEHHUE JKEJEe3a U €r0
CIIJIaBOB.

Menb: nonydenue, GpusndecKue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTOI0 BEIIECTBA U €TI0 COCTUHEHUM.
[{uHk: nmonaydenue, Gu3NIECKUe U

[TpoBoauTh peaxium,
MOJITBEPKIAIOIIUE XaPAKTEPHBIE
CBOMCTBA M3y4aeMbIX BEILLECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIIHUE B
BOJHBIX pacTBopax. [IpoBoauts u
OMKCHIBATH XUMUYECKHM
AKCIIEPUMEHT (1a00PATOPHBIE OMBITHI
U IPaKTUYECKUE paboThI);
IIPEACTABIIATH PE3YJIbTAThI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopMe 3amucu ypaBHEHUM
COOTBETCTBYIOILIUX PEAKLUI U J€JIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XAMHUYECKOU TOCYJI0U U
1ab0paTOpHBIM 000PYAOBAHUEM.
[IpoBOINUTH BHIYMCIIEHHS T10
YPaBHEHUSM XUMUYECKUX PEAKIUN.
CamMoCTOATENBHO MIAHUPOBATH U
OCYULIECTBJISTH CBOIO
MIO3HABATEJIHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE Y4acTHE B
IpynIoBoi y4eOHOH 1eATeIbHOCTH
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XUMHNUYCCKHUC CBOﬁCTBa, IMPUMCHCHUC
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IIPOCTOT0 BEIIECTBA U €r0 COCAMHEHUIA.
Am@oTepHbIe CBONCTBA OKCHIA U
I'MJIPOKCH/Ia IUHKA, THPOKCOKOMIUIEKCHI
LUHKA.

JKCIEepPUMEHTAJIbHbIEC METObI
U3y4eHMs BelleCTB U UX NMpeBpaLleHuil:

O JleMoHcTpanuu:

0 xomnexmus «MeTamisl ¥ criaBeDy; [
B3aMMO/ICICTBHUE IIEJTOYHBIX u
IIEJIOUHO3EMEJIBHBIX METAJIJIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BaHUE

BUJICOMATEPHUAIIOB).
g JlabopaTopHbie OTIBITHI: g
B3aMMOJICIICTBHE IIEJIOYHBIX U

IICJIOYHO3EMETBHBIX METAJJIOB C BOJIOU
(BO3MOYKHO HCITOJIb30BaHUE

BUJICOMATEPHUAIIOB);

O B3aUMO/ICHCTBUE THAPOKCHUIOB
ATIOMUHMS 1 IMHKA C paCTBOPaMH
KHCJIOT U IIEJIOYEH;

0 KaueCTBEHHbBIC PEaKIIMU Ha

KaTUOHBI MeTaiuioB. U [IpakTrueckue
paboTHI:
Neo 7. Pemienue 3kcriepuMeHTaNbHbBIX
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3a71a4 o TeMe «MeTaibl ITaBHBIX
TIOJATPYIII;
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Ne 8. PemieHune skcriepuMeHTaIbHBIX 33/1a4
1o reme «MeTasuibl TOOOYHBIX
HMOATPYIIID.

O PacuérHble 3aqa4u:

0 BBIYHCIICHHE Macchl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKInH, €CIIM OJTHO M3 BEIIECTB JaHO B
BHJIC PACTBOPA C OTPE/ICICHHOM
MAaCCOBOU JIOJIEW PACTBOPEHHOTO
BEIIECTBA, UM UMEET MPUMECH;

O BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
pEeaKInK, €M OJTHO M3 BEIIECTB JaHO B
BHJIC PAaCTBOPA C OMPE/ICTICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO
BCIIIECTBA;

O BBIYMCJICHUE BBIXOJa ITPOIyKTa
pEaKLMU OT TEOPETUUECKH BO3MOKHOTO

Hroro no paszneny

54

Pa3nea 3. Xumud u :Ku3Hb
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3.1

MeToabl MO3HAHUS
B XUMHH. XUMHSA U
JKU3Hb

Pounb xumun B 06ecrieyeHuN YCTOMYUBOTO
pa3Butua yenoBeuectsa. [loHsaTHE O
HAy4YHBIX METOJAX IMO3HAHUS U
METO/I0JIOTUN HAyYHOT'O UCCIIETOBAHHUS.
Hay4Hble npUHIUIIBI OPraHU3aUuu
XUMHUYECKOTO IIPOU3BOJICTBA.
[TpoMbIiIeHHbIE CIOCOOBI MOTYYEHHUS

PackpbIBaTh poiib XUMUH B PEIICHUH
HHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTUYECKUX MPOOIIeM
YeJI0BEYECTBA, OMMMCHIBATH OCHOBHBIC
HaNpPaBJICHUS Pa3BUTHSI XUMUYECKON
HAYK{ ¥ TEXHOJIOTHUH.

[IpuMeHnaTh npaBuia 6€30MacHOTO
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BAKHEWIIMX BEIIECTB (HA IPUMEPE
IIPOU3BOJICTBA aMMHAKA, CEPHOM
KHCJIOTBI, MeTaHou1a). [ [poMbliieHHbIE
CIIOCOOBI MOTYYEHUSI METAJIIOB U
CIUTaBOB. XUMHUYECKOE 3arps3HEHUE
OKpYXaloIlel Cpe/ibl U ero MOCIeCTBUS.
Ilpobrema nepepabomku omxo008 u
no6oyHbIX NPodyKkmos. Pons XumMun B
00ecreyeHnn IHEPreTUYECKON
oe3onacHoctu. [lpunyunst «3enenoi
XUMUUY.
XuMHsT W 3J0pPOBBE
JlekapcTBEHHBIE CpEICTBaA.
HCIIOJIb30BaHUs

YyeJI0oBeKa.
[IpaBuna
JIEKapCTBEHHBIX
npenapatoB. Poyib XuMHuM B pa3BUTUHU
MEIUIAHEI.
Xumus iy, OCHOBHBIE KOMIIOHEHTHI
mumy. [Tumeseie no6aBku. Pons xumun B
00eCIIeYeHUH MMUIIEBOM 0€30ITaCHOCTH.
Kocmetnueckue u nappromepHbie
cpencria. beiroBas xumus. [IpaBuna
0€30I1aCHOT0 MCIIOJIb30BAaHMS IIPErapaToB
OBITOBOM XMMUHU B ITIOBCEIHEBHOU KU3HH.
XUMHS B CTPOUTENLCTBE. BaxkHenmme
CTPOUTEJIbHBbIE MaTepHUabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIHHBIX

oOparreHus ¢ BEIeCTBaMH,
HCIIOJIb3YEeMbIMH B TTOBCEIHEBHOM
’KU3HU; a TAK)Ke MpaBuia
0€30MacHOro MOBEJICHUS B LIEISAX
cOepeKeHus 310pOBbs U
OKPYXKaroUEr MPUPOTHON CPEbI;
MMOHUMATh OMMACHOCTb BO3/ICUCTBUS Ha
’KUBBIC OPTaHU3MBbI OTNPEICTICHHBIX
BEILECTB, cMbIcH nToka3zatens I1JIK,
MOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U TIPEIOTBPAIICHUS UX
BPEIHOIO BO3/ICUCTBUA.
AHanM3UpoOBaTh U KPUTUUECKU
OIICHUBATh MH(OPMAIIHIO, CBSI3aHHYIO
C XMMUYECKUMU TIPOIIECCAMU U UX
BIIUSIHUEM Ha COCTOSIHHE
OKPYKaIOIIEH CPEIbL.

Hcnonb30BaTh MOTyUYECHHBIC 3HAHUS U
npeacTaBieHus o chepax
JIeATEeIIbHOCTH, CBA3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJOTUSIMHU, KaK
OCHOBY JIJISI OPUEHTAIIMN B BHIOOpE
cBoel Oyayuiel npodecCHOHATBHOM
JeaTelIbHOCTH. Vcnoyib30BaTh
CUCTEMHBIC XUMUUECKHE 3HAHUS JIJIsI
O0OBSICHEHHUS U MIPOTHO3UPOBAHUS
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MaTEpHAJIOB.

SIBIICHUH,
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XUMHS B CEJIBCKOM XO35MCTBE.
Opranuueckre ¥ MUHEpaJIbHbIC
yaoOpeHus.

Heoprannueckue Marepuaibl
(KOHCTPYKIIMOHHBIE MaTepHUAaJIbl, KPACKH,
CTEKJIO, KepaMHKa). Marepuansl i
aNeKTpoHUKH. HanoTexHOIIOTHH

UMEIOIINX €CTECTBEHHOHAYYHYO
IPUPOAY, TPOTHO3UPOBATH,
aHaJIM3UPOBATh U OIICHUBATh C
MTO3ULIMH SKOJOTHYECKOU
0C30ITaCHOCTH IOCIISACTBHS OBITOBOM
U TIPOM3BOJICTBEHHOM JCATEILHOCTU
YyeJIoBeKa, CBA3aHHON C
nepepaboTKOM BEILIECTB;
WCIIOJIB30BAaTh TIOJTyYCHHBIC 3HAHUS
JUISL IPUHSTHSI TPAMOTHBIX PEIICHUM
po0JIeM B CUTYaIlUsX, CBI3aHHBIX C
XUMHEH.

[IpuaUMAaTh ygacTue B 00CYKIECHUU
po0JieM XUMHUECKON 1
AKOJIOTUYECKOMN HAIPaBJIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HITHIO
1o npobJyeMe U mpeaaarath
BO3MOYHBIC ITyTH €€ pereHus

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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YUYEBHO-METOJIMYECKOE OBECITEHEHUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJIbHBIE YYEBEHBIE MATEPUAJIBI U1 YUEHUKA

» Xumus, 11 kimacce/ I'abpuensa O.C., Octpoymos U.I"., Craakos C.A., AKIIHOHEpHOE 00IIECTBO

«M3marenscTBO «lIpocBernicHne»

e Xumusa, 10 xmacc/T'abpuensu O.C., OctpoymoB W.I'.,, CnagxoB C.A., AxumonepHoe oOmectBo "M3marenbcTBo
"I[Ipoceemenune"

METOJAMYECKHUE MATEPHUAJIBI JUUIA YUUTEJIA

1. O.C.I'abpuensn, ['.I'.JIsicoBa «Xumusa Meroauueckoe nocodue — 6a3oBbiid ypoBeHb» - M.: JIpoda 2022 rox.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «OO0mas XumMusi B TeCTax, 3ajadax, ynpaxHeHusx. 11 kmace» — M.: Jlpoda, 2023
TO/I.

3. O.C.I'abpuensn, I[1.H.bepeskun, A.A.YmakoBa «Xumusi 11 kmacc: KoHTponbHbIE W MpOBEpOUYHBIE PabOTHI K
yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 knacc: HactonbHas kaura s yuurens». Yacts 1 — M.:
Hpoda, 2019 rox.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 knacc: HactonbHas kaura s yuurens». Yacts 2 — M.:
Hpoda, 2022 rox.

6. O.C.I'abpuensn, I1.B.PemeroB, N.I'.OctpoymoBa «3agaun 1o XUMHU U CHOCOOBI uX pemieHus» - M.: «Jlpoday,
2021rogn.

7. B.I'. [lenncoBa «Xumus 11 knacc noypounslie miansl no yueouuky O.C.I'aOpuensna, I'.I'.JIsicoBoit» - Boarorpam»
Yuurens 2018roz.

8. M.A Ps6oBa, V.}O.Hesckasg, P.B.JIuako «Tectsl mo xumun 11 xirace», - M.: Dk3amen, 2019r.

Q. 9. O.C.I'abpuensH, N.I'.octpoymoB «XuMHUECKHUI SKCTIEpUMEHT B 1ikosie 11 kmace»; - M.: Jlpoda. — 2019 roa.
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HUDPOBBIE ObPA3OBATEJIbHBIE PECYPChI U PECYPCbI CETU MHTEPHET

http://www.chemnet.ru TI'azeta «Xumus» u cait manga yuutens «f uay Ha ypok xumum» http://him.1september.ru Enunas
komtekiuss [[OP: Ilpeamernas kommekius «Xumwusi» http://school-collection.edu.ru/collection/chemistry EctecTBenHo-
Hay4Hble HJKcrepuMeHThl: Xumus. Kosmekius Poccuiickoro ob6meo0pa3zoBatenbHOoro mnopTana http://experiment.edu.ru
AJIXUMUK: caiit JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickas onummnuaza mKoJIbHUKOB o XxuMuu http://chem.rusolymp.ru Opranuueckass Xumusi:
AJIEKTPOHHBIN YUeOHUK ISl cpeiHel Kokl http://www.chemistry.ssu.samara.ru OCHOBBbI XUMUU: JIEKTPOHHBIN YU4EOHUK
http://www hemi.nsu.ru OTKpbITBII KOJIEMK: XUMUS

http://www.chemistry.ru JIucTaHIIMOHHAS OJTMMITHAJIA TI0O XUMHUU: TEIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOESKT

O6opynoBanue «Touku pocTay.

[Mu¢posas nadboparopust no xumuu. Kommnekranus: garuuk pH ¢ quanazonom msamepenust He yxke uem oT 0 no 14 pH,
JaTYUK TEMIIEpaTyphl ; JATYUK AJIEKTPOIMPOBOIUMOCTH. AKcecyapsl: kabens USB coenMHHUTENbHBIN, 3apsSqHOE YCTPOMCTBO €
kabenem miniUSB, USB Ananrtep Bluetooth 4.1Low Enerqy.

HoytOyxk(1 mryxka).

MOV (npunrep, ckanep, konup)(1l mr.)
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