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12
PabGouas mporpamma mo  y4eOHOMY MpeaMeTy «XUMUSD
(yrnyOnéHHbiii ypoBeHb) (mpeameTHas o0sacTh «EcTecTBEeHHO-HAay4YHBIE MPEIMETHI)
(masiee COOTBETCTBEHHO — MporpaMMa MO XUMHM, XMMHS) BKIIFOYACT MOSICHUTEIbHYIO
3aMUCKY, CoJiepKaHue O0y4YeHUs, NIAHUPYEMbIC PE3YJIbTaThl OCBOCHUS MPOTPAMMBI 110
XUMUHU, TEMATUYECKOE TUIAaHUPOBAHUE.

HOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1o XMMuUU Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHus pazpaboTaHa Ha
ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 oOpazoBaHuu B
Poccuiickoit ®enepanuu», TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS (enepaibHOM
oOpa3zoBaTelbHOM  TporpamMMbl  cpeaHero  oo6miero  o6pazoBanusa(POIl  COO),
npecraBieHHbIX B DeiepaibHOM rocyapcTBeHHOM oOpa3oBareiabHoM ctangapte COO,
¢ yuétom KoHienuu npenojaBanus yueOHOTo peaMeTa « XuMus» B 00pa3oBaTEIbHBIX
opranmzanusax Poccuiickoit deneparuu, peaiM3yroNMX OCHOBHBIE 00pa30BaTENIbHBIC
IPOrpaMMBbl, 1 OCHOBHBIX MOJIOkKEHUHN «CTpaTeruu pa3BuTus BocniuTanus B Poccuiickoi
Oenepanuu Ha nepuoA 1o 2025 roga» (Pacniopstxkenue IIpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XYMHUS Ha YpOBHE YIIIYOJIEHHOTO M3YUYEHHUS 3aHMMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4YHOro obpaszoBanus ydammxcs 10—11 kmaccoB. M3ydyenue npenmera,
peanuzyeMoe B YCIOBUAX AU PepeHIIMPOBAHHOTO, MPO(MIBHOTO 00y4YeHUs, MPU3BAHO
obecrieunTh 001I€00pPa30BATENBHYI0 U OOMIEKYJIbTYPHYIO IOJATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOIUMYIO JIJISl aJIallTallii UX K OBICTPO MEHSIOUIUMCS YCIOBUSIM KU3HU B
collMyMe, a TakkKe JIJISl TMPOJIOJDKEHUsT 00yUYeHUsI B OpraHu3aIusax npodeccuoHaIbHOTO
o0pa30BaHus, B KOTOPHIX XUMHUS SIBISIETCS] OJTHOM M3 TPUOPUTETHBIX JUCIIUILINH.

B nporpamMme mo XxuMuu Ha3zHadyeHHE MpeaMeTa «XUMUS» MOIy4daeT MOAPOOHYIO
MHTEPIPETALNIO B COOTBETCTBUH ¢ OCHOBOMoJaraomumu nojoxenuamu ®I'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COlepKaHMs, PE3yIbTaTOB OOYUYECHHS U TPeOOBaHUHN K
YPOBHIO MOJTOTOBKM BBIMTYCKHUKOB. CBHAETEIBCTBOM TOMY SIBISIIOTCS CIEAYIOUIUE
BBITIOJTHSIEMBIE TIPOTPAMMON 10 XUMHH (PYHKITUU:

a MH(GOPMAIIMOHHO-METOIMYECKAsl, peanu3alis KOTOpOH oOecreunBacT
MOJIYYCHHUE TIPEJCTABICHUS O IENIX, COACp)KaHWW, OOImeld cTpaTernu OOy4YeHUs,
BOCIIUTAHUSI U PA3BUTHUSI OOYUYAIONIUXCS CPECTBAMM IMpEaMeETa, U3y4aeMOro B paMKax
KOHKPETHOTO TTPOQuIs;

O OpPraHu3alMOHHO-TIAHUPYIOIIAsl, KOTOpasi MPeyCMATPUBAET OIMpPEICICHHUE:
MIPUHIIAIIOB CTPYKTYPUPOBAHUS U MTOCIEA0BATEILHOCTH U3YUEHUs Y4eOHOr0 MaTepuana,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTePHUCTHUK; MOAXOAOB K (HOPMUPOBAHUIO
COJIEp>KaTeNIbHOM OCHOBBI KOHTPOJISI M OIEHKH O0pa30BaTENbHBIX JTOCTUKEHUIM
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oOy4aromuxcs B paMKax MUTOrOBOM arrecTalud B ()OpME €IUHOTO TOCYIapCTBEHHOTO
DK3aMEHA M0 XUMUHU.

[Iporpamma ajist yriryOiaEHHOTO U3YUCHHS] XUMUU:

o YCTaHABJIMBAET UHBAPUAHTHOE MIPEIMETHOE COIepKaHUE, 00s3aTENbHOE /IS
M3y4YeHUs] B paMKaxX OTAENbHbIX HOpoduiield, MpeaycMaTpuBaeT pacopelelieHue u
CTPYKTYPHPOBAHHUE €r0 IO KjaccaM, OCHOBHBIM COJIep KaTelIbHbIM JIMHUAM/pa3aenam

Kypca;

O I[aéT MPpUMEPHOC PACIIPCACIICHUC y‘I€6HOFO BPCMCHH, pPCKOMCHAYCMOT'O JIs
N3YYCHHA OTACIILHBIX TCM,

a Ope/uiaraeT MNPUMEPHYIO  IOCJIEJOBATEIBHOCTh  HU3YYEHHUS  y4yeOHOro
MaTepuaa C y4€TOM JIOTMKH TOCTPOEHHsS Kypca, BHYTPUIIPEAMETHBIX U
MEXKIPEAMETHBIX CBA3EH;

O Na€T METOAMYECKYIO MHTEPIIPETAIMIO eI U 3a]1a4 U3YyUEHHS TpeMeTa Ha
yrayoJIéHHOM YpPOBHE € YYETOM COBPEMEHHBIX IPHUOPUTETOB B CHUCTEME CPEIIHETO
oO1ero oOpa3oBaHusi, COACPKATEIBHON XapPaKTEPUCTHKHU IJIAHUPYEMBIX PE3yJbTaTOB
OCBOCHHS OCHOBHOW 00pa30oBaTEIbHOW MPOrpaMMbl CPETHEro OOIIEro o0pa3zoBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKKe C YYETOM OCHOBHBIX BHUJOB
y4eOHO-TI03HABATENbHBIX JCHUCTBUI 0OydYaromerocs IO OCBOCHHIO COJEpKaHUs
npeaMeTa.

[lo BceM Ha3BaHHBIM MO3HUIMUSAM B NPOrpaMMe€ MO XUMHUHM MNPEIyCMOTpPEHA
IIPEEMCTBEHHOCTh C OOyYEeHHEM XMMHH Ha YPOBHE OCHOBHOI'O O0IIEro o0Opa3oBaHus. 3a
npeaeiaMid  YCTaHOBJICHHON MPOTpaMMOM IO XUMHUM 00s3aTeabHON (MHBapHAHTHOMN)
COCTAaBIIAIONICH coJiepKaHusl y4eOHOTro mpeamera «XUMUs» OCTaETCsl BO3MOXKHOCTH
BbIOOpa €ro BapUAaTUBHOW COCTABISAIONICH, KOTOpas [OJDKHA ONPENeNsiThCs B
COOTBETCTBHH C HaINpaBJICHUEM KOHKPETHOTO MPpoduiis 00ydeHusI.

B cooTtBercTBuM ¢ koHUENnTyadbHbIMU nonoxkeHusiMu @I'OC COO o Ha3zHayeHUU
npeaMeToB 0a30BOro W yrayOn€HHOTO ypoBHEW B cucteMe auddepeHIIMpOBaHHOTO
oOydeHHs Ha YPOBHE CpeIHEro oOIero oopa3oBaHusi XuMUs Ha YPOBHE yriayOIEHHOTO
M3YUYCHHUsI HAMpaBJEH HAa peaU3aldi0 MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TaroM
MOJIyYEHHUs XUMHYECKOro 00pa30BaHus B paMKax U3y4eHUSs CIIeMAIbHBIX €CTECTBEHHO-
Hay4YHbIX M XUMUYECKUX JUCHUUIUIMH B By3aX M OpraHu3alusaX CpPEIHEro
nmpodecCHOHALHOTO 00pa3oBaHusA. B 3ToW CBA3M H3yYCHHE NIpeaMeTa «XHUMHS)
OPUEHTUPOBAHO MPEUMYINECTBEHHO HA PACHIUPEHHE W YTIIYOJICHWE TEOPETUUYECKOW U
MPAKTUYECKON TMOATOTOBKM OOYyYalolmMXcs, BBIOPABIIMX ONPEeACNEHHBIN Opoduib
o0y4yeHHUs, B TOM YHCJI€ C NEPCHEKTHUBON MOCIEAYIOIIETO MOJYYEHUS] XUMHUYECKOTO
oOpa3zoBaHusi B Oopranuzanusx npodeccuoHanbHoro odpaszoBanus. Hapsiny ¢ 3Tum, B
ceere TpeboBanuit ®I'OC COO k miIaHupyeMbIM pe3yjbTaTaM OCBOSHHUS (PeaepabHOM
00pa3oBaTeIbHON MPOrpaMMbl CpeHEr0 o0IIero o0pa3oBaHUS H3yUYEHUE MpeaMeTa
«XuUMUs» OPUEHTUPOBAHO TAKXKE Ha pPEIICHHE 3aJay BOCIUTAHUS U COLUAIBHOTO

4



pa3BUTHs 00yYarolIuxcsi, Ha (POPMUPOBAHUE Yy HUX OOILEUHTEIUIEKTYaJIbHBIX YMEHUH,
YMEHUM palmoHaNn3aluy y4eOHOro TpyJa M O0OOOMIEHHBIX CIOCOOOB AESTEIHLHOCTH,
MMEIOIIUX MEKAUCIUTITMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBisionuMu  TpeaMeTa «XHUMHS» Ha YpOBHE YIUIyOJEHHOrO U3Yy4YEHUS
SBJISIIOTCS YITYOIEHHBIE Kypchl — «Opranndeckas xuMusi» U «O0111ast 1 HeopraHuyeckas
xumusi»y. [lpu omnpeneneHun MOAXOM0B K OTOOpPY U CTPYKTYpPHOW OpraHU3allUu
COJIEp>KaHMsI ATUX KYpCOB B MPOTrpaMMe MO XUMHH 3a OCHOBY IMPHUHSTHI MOJIOKEHUS
OI'OC COO o paznanuusx 6a30BOro M yriry0iaEHHOro ypoBHEHM U3yUeHUs MpeaMeETa.

OcHoBY conepxkanus KypcoB «Opranuyeckast XuMusi» U «O0111ast 1 HeOpraHudeckKas
XUMHUSD» COCTaBJISIET COBOKYIMHOCTh MPEIMETHBIX 3HAHUN M YMEHHUH, OTHOCAIIUXCA K
0a30BOMY YpOBHIO M3y4YEHUS MpeaMeTa. JTa cucTeMa 3HaHUM MOJIy4yaeT ONpeaesiEHHOe
TEOPETUYECKOE JIOMIOJHEHHUE, MTO3BOJISIOIIEE OCO3HAHHO OCBOUTD CYIIECTBEHHO OOIBIINIA
00BEM (hbakTOJOTMYECKOTO MaTepuana. Tak, Ha yriayOJIEHHOM YpOBHE H3Y4YEHUS
npenMera obecredeHa BO3MOXKHOCTh 3HAUUTEIBLHOTO YBEJIMYEHUS 00bEMa 3HAHUNA O
XUMUYECKUX DJJIEMEHTaX W CBOMCTBAX WX COCAMHEHWN HA OCHOBE paCIIUpPEHUS U
yrayOjaeHusi TPeACTaBICHUM O CTPOSGHHWM BEIECTBA, XHUMHYECKOW CBS3H u
3aKOHOMEPHOCTSIX TPOTEKAaHUsl pPEakiuid, paccMaTpUBAEMbIX C TOYKH 3pEHUSA
XUMHYECKOM KHHETHMKM M TEpPMOJIMHAMUKH. W3ydeHue MNepuoauyeckoro 3akoHa U
[lepronnyeckoit CHUCTEMBl XUMHUYECKHUX OJJIEMEHTOB Oa3upyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOEHHWU aTroMa. XHUMHUYECKas CBA3b
OOBSICHAETCS C TOYKH 3pPEHHUS JHEPreTUYECKHX H3MEHEHUW mpu e€ o0pa3oBaHUM U
paspylieHnH, a TaKKe C TOUKU 3PEHUS MEXaHU3MOB €€ oOpa3zoBaHus. M3ydyeHue TUIIOB
peakuuii momonHAeTca (OPMHUPOBAHUEM TPEJCTABICHUN 00 3IIEKTPOXUMHUYECKUX
npoleccax M AJIEKTPOJIU3e PacIuiaBOB U PacTBOPOB BElIECTB. B Kypce opraHudeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH COEMHEHUMN yemsieTcs 0coboe
BHUMaHHE BONpocaM 00 JJIEKTPOHHBIX 3(deKkTax, 0 B3aMMHOM BIHSHHW aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHue MMeeT TO, YTO Ha COJEp)KaHWE KYpPCOB XUMHH YTIIYOJIEHHOTO
YPOBHS HW3Y4YEeHUS IJisi KJIAcCOoB ompenenéHHoro mpoduis (TJIaBHBIM 00pa3oM Ha HUX
CTPYKTYpY M XapakTep JOTOJHESHHUH K 00IIel CHCTeMe MPEeIMETHBIX 3HAHUH ) OKa3bIBAIOT
BIIMSIHUE CMEKHbBIE MpEIMEThl. Tak, HallpuMep, B COJICPKAHUM MpeaMeTa JJisl KJIacCOB
XUMHUKO-(PU3HIecKoro mpoduis OONbIIoe 3HAYCHHE OyAyT MMETh dJIEMEHTHI Y4eOHOTO
Marepuana mno oomeit xumuu. [Ipu n3ydyeHun npeamera B JaHHOM CIy4yae akUEHT OyaeT
clenaH Ha OOIIHOCTh METOAOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHHU U B
(bu3uKe: aTOMHO-MOJIEKYJIApHasl Teopusi (MOJIEKYJsipHAsi Teopusi B (PU3MKE), 3aKOHBI
COXpaHEHHMsI MacChl U YHEPTUH, 3aKOHBI TEPMOJAUHAMUKHU, JIEKTPOJIN3a, IPEICTABICHUS
O CTPOCHMH BEILECTB U JIPYTrOe€.

B 1o ke BpeMs B cojaep:KaHUM MpeaMeTa sl KJIAaCCOB XUMHUKO-OMOJIOrMYECKOTO
npoduis OoNbIIKMKM yaenbHbIA BeCc OyJeT UMETh OpraHuyeckass XxuMus. B aTom ciydae
MPETOCTABISAETCS BO3MOKHOCTD JUIsl O0siee 00CTOATEIbHOTO pACCMOTPEHHSI XUMUYECKOM
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OpraHu3alMy KJIETKU KaK OMOJIOTMYECKOW CHCTEMBbI, B COCTaB KOTOPON BXOMST, K
puMepy, TaKue CTPYKTYpHbIE KOMIOHEHThI, KaK JIMMHUIbI, OENKH, YTIEBOJIbI,
HYKJIEHHOBbIE KHUCJIOTBI W Apyrue. I[Ipm »3TOM 3HaHUS O COCTaBE M CBOMCTBAX
MPEICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB CIYXKAaT OCHOBOM  JUIA
M3YUYEHUsI CYIIHOCTHU MPOIECCOB (POTOCUHTE3A, IbIXaHUs, TUIIIEBAPEHUS.

B nnmanme ¢QopMupoBaHMs OCHOB HAy4YHOIO MHPOBO33PEHHUS, OCBOCHHS
0OIlleHAYYHbIX METOJOB IMO3HAHUSA W OIbITa MPAKTUUYECKOTO MPUMEHEHUS Hay4YHBIX
3HAHUW H3ydYeHHE TpeaMeTra «XUMUsS» Ha YIIyOJE€HHOM YpPOBHE OCHOBAaHO  Ha
MEXIIPEIMETHBIX CBSI3AX C YUEOHBIMU TIPEAMETAMHU, BXOIAIIUMHU B COCTaB MPEIMETHBIX
obnacteit «EcTecTBeHHO-HayuHble TpeAMeTh», «Maremarnka W UHPOpMATHKa» U
«Pycckuil A3bIK U JIATEPATYPaAX.

[Tpu nzydennn yueOHOro npeamera «XuMuUs» Ha YyriiyOJa€HHOM YPOBHE TaKxkKe, KaK
Ha YpOBHE OCHOBHOT'O U CpeJiHero oluiero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1auei
NEPBOCTEIIEHHOW 3HAYMMOCTH SIBISIETCS (POPMHPOBAHHE OCHOB HAayKHM XHUMHH Kak
00JJaCTH COBPEMEHHOTO ECTECTBO3HAHUS, MPAKTUYECKON NESITeNbHOCTH YeJOBEeKa M
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemienue 3Toil 3agaun Ha yriayoJIeéHHOM
YPOBHE U3YyYEHHUsI IPEAMETA IPEAIIONATacT PeaJu3aliio TAKUX LeIen, KaK:

o dbopMHUpOBaHUE TPEACTABICHUN: O MaTEpUATLHOM E€IUHCTBE MHUpA,
3aKOHOMEPHOCTSX WU IO3HABAEMOCTHU SIBJIICHHI MPUPOJABI, O MECTE XUMHUU B CHUCTEME
€CTECTBEHHBIX HayK M €€ Beaylled pojin B OOECleYeHUH YCTOMYMBOTO pPa3BUTHUSA
YeJIOBEUeCTBA: B PEIICHUH IPOOJEM SKOJIOTHYCCKOM, SHEPreTHYSCKOW M IMHIINEBOMN
0e30MacHOCTH, B Pa3BUTHH MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpUaOB, HOBBIX
MUCTOYHUKOB DJHEPrUH, B O0OECIEUCHUU PAIMOHAIBHOIO MPUPOJIONONB30BaHUSI, B
(dbopMHUpPOBAaHUN MUPOBO33PEHUSI U OOIIEH KYJIbTYphl Y€IOBEKA, a TAKXKE HKOJIOTHIECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 370POBBIO U MPUPOTHON CpeIe;

O OCBOCHHE CHCTEMBI 3HAHUM, JIC)KAIIUX B OCHOBE XUMHUYCSCKOM COCTABIISIONICH
€CTEeCTBCHHO-HAYYHOW KapTHHBI MUpPa: PyHIaAMEHTAIbHBIX MTOHATHH, 3aKOHOB U TCOPUI
XUMHH, COBPEMEHHBIX MPEJCTABICHUN O CTPOCHHUM BEIIECTBA HA PA3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJIMOJICKYJAPHOM, O TEPMOAUHAMHYECKUX H
KUHETUYECKHX 3aKOHOMEPHOCTIX MPOTEKAHUS XUMHUYECKUX PEAKIUH, 0 XUMHYECKOM
PaBHOBECHH, pacTBOpax M AUCHEPCHBIX CHCTEMax, 00 OONIMX HAyYHBIX MPHHITAIIAX
XUMHUYECKOr0 MTPOU3BOJICTBA;

O dbopmupoBaHue y oOydJaromuxcs OCO3HAaHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHUYECKUX 3HAHUH [ OObSICHEHUS KIIIOUEBBIX UIEH U
npoOJieM COBPEMEHHOM XUMHM, M1 OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUM,
HMMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOJTY; TPAMOTHOIO pEUIEHUs MPO0OJIeM, CBSI3aHHBIX
C XUMHEH, NPOTHO3UPOBAHUA, AaHAIM3a W OLUEHKH C NO3UIUKA SKOJIOTHYECKOU
0€30MacHOCTU TOCIECTBUI OBITOBOM M MPOU3BOACTBEHHOM IESATEIHLHOCTH YEJIOBEKA,
CBSI3aHHOW C XMMHUYECKUM MPOU3BOCTBOM, UCIIOIH30BAHUEM U NEPEePa00OTKON BELIECTB;
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a yrayOJieHHe MPeICTaBICHUN O HAYYHBIX METO/aX MO3HAHUS, HEOOXOAUMBIX
JUIsT  TIPUOOpPETEHUST yMEHHWH OPHCHTHPOBATHCSI B MHPE BEIICCTB M OOBSICHEHUS
XUMHYECKUX SIBJICHUH, UMEIONTUX MECTO B TIPHUPOJIEC, B MPAKTUICCKOU NEATEITHHOCTH U
MOBCETHEBHOM KHU3HM.

B mutane peanuzanuy nepBOOYEPETHBIX BOCTIUTATEIIBHBIX M PA3BUBAIONTUX () YHKITHHA
IIEJIOCTHOM CHCTEMBI CPETHEr0 00IIero 00pa30BaHMsI PU U3YUCHHUH MPEAMETA « XUMUS»
Ha yrIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKHUE LU U 3a/1a4H, KaK:

o BOCHIUTaHUE YOk AEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPUPOJIbI, YBAKECHHUS
K Tpolieccy TBOPUYECTBA B 00JIACTU TEOPETUYECKUX M NMPUKIAJHBIX MCCIEJOBAaHUN B
XUMHH, (HOPMHUPOBAHNE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKHU;

O pa3BUTHE MOTHBAllMM K OOYYEGHHMIO M T[IO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO W CaMOBOCIMTAaHWIO Ha OCHOBE YCBOCHMsI OOIIEUETOBEYECKUX
IICHHOCTEH;

O pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPUYECKHUX
crocoOHocTel oOydaromuxcs, (GOpMHUPOBAHUE y HUX CO3HATEIBHOTO OTHOLIEHUSA K
caM0OOpa30BaHUI0O U HEMPEpPHIBHOMY OOpPa30BaHMIO KaK yYCIOBUIO  YCHEIIHON
npodeccuoHaIbHOM M OOIIECTBEHHOM NEATETbHOCTH, OTBETCTBEHHOI'O OTHOIICHUS K
CBOEMY 37I0POBBIO U MTOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

O dbopMupoBaHUE YMEHUH M HABBIKOB PA3yMHOI'0 IPUPOJOIOIL30BaAHUSA,
pa3BUTHE JKOJIOTHYECKOM KYJIbTYPhl, MPHUOOPETCHHE OIBbITa OOIIECTBEHHO-TIOJIE3HOM
SKOJIOTHUYECKOU NEeATEIILHOCTH.

OO61iee 4yKciIo YacoB, PEKOMEHAOBAHHBIX ISl M3YYCHHUS XUMUU HA YriayOJIeHHOM
ypoBHe, — 204 yacoB: B 10 knacce — 102 ygaca (3 yaca B Henento), B 11 knacce — 102 gaca

(3 yaca B HezelnIO).

COJEP) KAHUE OBYUYEHMUSI!

10 KJIACC TeopeTnieckne OCHOBbI OPraHU4eCKOil XUMHHU

[Ipenmer M 3HAYEGHHWE OPTAaHMYECKOW XHWMHH, TPEICTABIEHHE O MHOT000pa3uu
OPTaHUYECKUX COCTMHCHUU.

DNEeKTPOHHOE CTPOEHUE aTOMa YIJepojia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BanentHeie BO3MOXKHOCTH aTtoMa yriepoja. XHUMHUYECKas CBS3b B OPraHUYECKUX
COeMHEHUAX. THUMbl THOPUAM3ALUM aTOMHBIX opOuTaneil yriepona. MexaHU3MBI
o0pa3oBaHUsl KOBAJEHTHOW CBsA3UM (OOMEHHBIM M JOHOPHO-aKIENTOpPHbIN). Turbl

! Kypcusom B TaHHOM TEKCTE BBIICICHBI AJIEMEHTHI COACPKaHUS YIeOHOr0 MaTepHralia, KOTOPhIe H3yJaroTCs B
03HAKOMUTEIBHOM IIJIaHE U HE BKJIIOYAIOTCS B COCTaB MPEAMETHBIX pe3ynbTaToB ocBoeHus: OOIT COO.



MEepEeKpPhIBAaHUSI aTOMHBIX opOuTanel, 6- u m-cBsizu. OAauHapHas, NBOWHAS W TpOMHAas
cBsa3b. CriocoObl paspbiBa CBsI3e B MOJIEKYJIaX OopraHmdyeckux BemiecTB. [lonstue o
CBOOOJIHOM pajiikaie, Hykieoduie u anekrpodue.

Teopust ctpoeHus opraHnueckux coeauHeHnii A.M. byTtinepoBa M cOBpeMEHHBIE
MIPEACTABIEHNAS O CTPYKTYypE€ MOJEKYJ. 3HAUYEHHE TEOPUU CTPOCHHUS OPraHUYECKUX
coelMHEHU. MonekysipHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYIIbI
pa3IMYHBIX BUJIOB: pa3BEPHYTAas, COKpallEHHAas1, CkellieTHasA. M3omepus. Buael nusomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE dP(HEKTHl B MOJEKYJIaX OPraHUYECKUX
COEIMHEHUN (MHAYKTUBHBIN 1 Me30MepHbIN 3 (DEKTHI).

[IpencraBienne o KiIacCU(pUKALUKU OpraHUYecKux BemiecTB. [loHsTHe 0
¢yHkumoHanbHOM Tpynmne. ['omonorus. T'omonoruueckue psiapl. CuctemaTuueckas
HOMeHKatypa opranuueckux coenuneHudt (IUPAC) u TpuBHanbHble Ha3BaHUS
OTZIEJIbHBIX MPEICTABUTEIEH.

Ocobennoctu " KJaccuduxanus OpraHUYECKUX peaKIui.
OKHUCIUTENIPHOBOCCTAHOBUTEIBbHBIE PEAKIIUU B OPTAHUYECKON XUMUU.

3KCHepHMeHTaJII)HI)Ie METOAbI H3YYCHUHA BCIIECCTB U UX npeBpameHm‘fl
O3HaKOMIJICHHE C 06pa3uaMH OPraHUYCCKUX BCUICCTB U MAaTCPHAJIaMH Ha UX OCHOBC,

OMBITHl 1O TMPEBPANICHUI0 OPTraHWYECKUX BEIIECTB MPU HArpeBaHUM (TUIaBIICHUE,
0oOyTJIMBaHKE U TOPEHHE), KOHCTPYUPOBAHHUE MOJIEJICH MOJIEKYJI OPraHUYECKUX BEIIECTB.

YriaeBogopoabl

Ankanbl. ['oMonorudeckuid psn ankaHoB, oOmiasi ¢GopMylia, HOMEHKJIATypa H
M30Mepus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] alKaHOB, SP°-
rudpuan3anus aTOMHBIX OpOUTalel yriiepojaa, o-CBsi3b. Kongopmepwvl. dusznueckue
CBOMCTBA AJIKAHOB.

XUMHUYECKHE CBOMCTBA aJKaHOB: pPEaKIUMU 3aMEIICHUs, HU30MEpU3aluu,
NETUAPUPOBAHMS, LUKIU3AIMU, NUPOJU3a, KPEKHHra, ropeHus. [Ipedocmasnenue o
MexaHuzme peakyuil paouKaibHo20 3aMeujeHUsl.

Haxoxnenue B mpupozae. CriocoObl MOTyUYeHUs: U TPUMEHEHUE aJIKAaHOB.

[Mukmoankansl. OOmas ¢opmyna, HoMmeHkmarypa u wu3omepus. OcoOeHHOCTH
CTPOCHMSI M XUMHYECKUX CBOMCTB MaibIX (LMKIOMPOMNAH, HMUKIOOYTaH) U OOBIYHBIX
(UMKJIONIEHTaH, UUKJIOreKCcaH) IUKIoadkaHoB. CrocoObl MOJMy4YeHHs] U MNPUMEHEHHE
LMKJIOAJKaHOB.

Ankenbl. ['oMonormdeckui psig ajlkeHOB, oOmas ¢dopMyna, HOMEHKIATYpa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ aJKeHOB, SP2-ruOpHaM3aLus
aTOMHBIX opOuTaneil yriepoaa, 6- u m-cBsizu. CTPpyKTypHas ¥ reomeTpuydeckas (Iuc-
TpaHc-) uzomepus. Ousnueckue CBONCTBA alKEHOB. XMMHUYECKHE CBOMCTBA: peakuu
MIPUCOEANHEHHUS, 3aMEILIECHUS B O-TIOJIOKEHHE MPU JBOMHON CBSA3M, MOJUMEpPU3ALUUA U
okucnenus. [lpeocmasnenue o mexanuzme peaxyuu 21eKmpo@duiIbHo20 NPUCOEOUHEHUSL.



[IpaBuno MapkoBHukoBa. KauecTBeHHble peakUuMu Ha JBOHHYIO CBSi3b. CHOCOOBI
IIOJIyYEHUS U IPUMEHEHNE AJIKEHOB.

Anxanuensl. Knaccudukanuss ankaaueHoB (CONpPSKEHHbBIE, W30JUPOBAHHBIE,
Kymynuposanusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS M XUMUYECKHX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. llommMepusanus CONpsSKEHHBIX
nueHoB. CriocoObl MOTYYEHUsl U TPUMEHEHUE aTKaUEHOB.

Ankunbl. ['oMonoruueckuil psii aJkuHOB, oOmias dopmyiia, HOMEHKIATypa U
U30MepHUs. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJH aJKHUHOB,  SP-
rudpuau3anys aTOMHBIX opoOuTaneid yriuepona. dusmueckue CBONCTBA aJKUHOB.
XHWMHUYECKAE CBOWMCTBA: PEAKIMU NPUCOCAUHEHUS, NUMEPU3ALMA WU TpPUMEpHU3ALUH,
okucneHnd. KuciaoTHele CBOWCTBA QJIKWHOB, MMEKIIMX KOHLEBYK TPOWHYIO CBS3b.
KauecTBeHHble peakiuu Ha TPOWHYIO CBsi3b. CHOCOOBI TMOJNYyYEHHS M TNPUMEHEHHE
AJKVHOB.

ApoMaruueckue yriaeBoAoponbl (apeHsl). ['oMmosioruueckuil psii apeHoB, oOIas
dbopMyna, HOMEHKJIaTypa U M30Mepusi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJIbl OeH3ona. Ilpasuno apomamuynocmu, npumepvl AapoOMamudecKux cOeOUHeHUl.
dusnueckue CBOWCTBA apeHOB. XUMHUYECKHE CBOICTBa O€H30J1a U €ro I'OMOJIOTOB:
peakuu 3aMenieHus B O€H30JIbHOM KOJIBbLE U YIJIEBOJOPOAHOM paJuKale, peaklun
IPUCOEINHEHUS, OKHUCIEHHE TOMOJIOroB OeH3ona. [Ipedcmaénenue o mexanusme
peaxyuii 21ekmpogunvrozo 3ameujenus. IlpencraBnenne 06 OpueHTUPYIOLIEM AeiCTBUN
3aMectuTeNned B OEH30JIbBHOM KOJIbLIE Ha [pUMEpe aIKWIbHBIX paJHMKalloB,
KapOOKCUJIbHOM, TUAPOKCUIBHOM, aMHMHO- M HUTPOIPYIIbI, aTOMOB TIaJIOT€HOB.
OcobGeHHOCTH XHMHUYECKUX CBOMCTB ctuposa. Ilomumepusauust crupona. CrocoObl
IIOJIYYEHUS U IPUMEHEHUE apOMATUYECKUX YIVIEBOJLOPOIOB.

[Ipuponueiii Ta3. IlomytHeie HedTsHbe ra3el. Hedth M €€ mnpoucxoxaeHHe.
KamenHbIil yronb u mponaykTel ero mnepepaborku. Crocobbl nepepaboTku HedTu:
NEPEeroHKa, KPEKUHT (TePMHUUECKUN, KaTATUTUYECKUH ), pUPOPMUHT, TUPOIIU3.
[IpoxyxThl nepepaOOTKU HEPTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnyeckas CBA3b MEKy PA3IUYHBIMU KIJIACCAMU YIJIEBOAOPOAOB.

DNEKTpOHHOE CTPOEHUE  TaJOre€HIPOU3BOAHBIX  YIJIEBOAOPOAOB. Peakuuu
3aMelIeHNUs raJoreHa Ha TUIPOKCOTPYIILY, HUMPOCPYRNY, YUAHOSPYNNY, AMUHOZPYNNY.
JlelicTBe Ha TaJOrCHNPOU3BOAHBIE BOJHOTO M CIUPTOBOIO pacTBOpa IIEIOYH.
B3anmopnencTBue IUrajgoreHajJkaHoB € MarHMeM W LIHMHKOM. [lonamue 0
Memanioopeanuyeckux  COEOUHEHUSIX. Hcnone3oBanue raJIOr€HIIPOU3BOIHBIX
YII€BOAOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

JKCNePUMEHTAIbHbIE METOIbI M3y4YeHNs BellleCTB U UX NMpeBpalIeHN

N3yuenne pu3nuecKkux CBOMCTB YIJI€BOAOPOAOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peaKIuii yrieBoI0POAOB Pa3IMUHBIX KJIACCOB (0OecIBEeUYMBaHUE OPOMHOM WIJIM MOJTHOM
BOJIbI, pacTBOpa IEepMaHTraHaTa KaJius, B3aUMOJIEHCTBHE aleTUJIEHAa C aMMHUAYHBIM



pactBopoM okcuna cepebpa(l)), kauecTBeHHOEe OOHapy>XeHUe yriiepojaa u BOJAOpoJa B
OpPraHUYECKUX BEIEeCTBAX, MOJyUYCHHUE dTHUIICHA U U3YYCHHE €TO CBOWCTB, 03HAKOMJICHUE
¢ komneknuamMu «HedTb» u «YT0oae», ¢ oOpasmamMu IMIacTMacc, KayayKoB U PE3WHBI,
MOJICTTUPOBaHUE MOJIEKYJ YTJIEBOAOPOIOB M TAJIOT€HIIPOU3BOIHBIX YIIIEBOJOPOIOB.

Kuciopoaconep:kanue opraHu4eckue coeJHHeHUst

[IpenenbHBIC OTHOATOMHBIC CIUPTHI. CTpoeHHe MOJIEKYI (Ha MpUMepe METaHOIA
sraHona). ['omonormyeckuit psia, obmas dopmyna, U30MEpHs, HOMEHKIATypa U
kiaccudukanys. Dusnueckue CBOWCTBAa TPEICNBHBIX OJHOATOMHBIX CIHPTOB.
BomopoaHbie cBsI3W MEXIy MOJEKYJIaMH CIHUPTOB. XMMHUYECKHE CBOICTBA: pPEakIuu
3aMeIIeHMs, JACTUApATAIliH, OKHUCICHHs, B3aWMOJCWCTBUE C OPraHUYeCKUMH U
HEOpPTaHWYEeCKUMH KuciaoTaMu. KadecTBeHHass peakiys Ha OJIHOATOMHBIC CITHPTHI.
JlelicTBHe 3TaHOJa M METAaHOJIA Ha oOpraHu3M uyenoBeka. CrocoObl TOMydeHUs u
NpPUMEHEHUE OJJHOATOMHBIX CITUPTOB.

[IpocTteie >¢upnl, HOMEHKIATypa W u3oMepus. OcoOeHHOCTH (U3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroaroMHbI€ CIUPTHI — STUJICHTJIMKOJb U IIULepUH. DU3NUECKUE U XUMUYECKUE
CBOWCTBA:  pEaKklUW  3aMEIICHUs, B3aUMOJEUCTBHE C  OpPraHUYECKUMHU U
HEOPraHWYECKMMM KHUCJIOTaMH, KayeCTBEHHAs peakUys Ha MHOIOATOMHBIE CIIHPTBHI.
Ilpedocmaenenue o mexaumusme peakyuti HyKieo@uibHo2co 3ameujeHus. JleicTBue Ha
opranusM yesnoBeka. CriocoObl MOJTyYeHus: U IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHre MOJIEKYIbI, B3AUMHOE BIUSTHHE THAPOKCOTPYIIIBI U OEH30JIHHOTO
snpa. dusnueckue cpoiictBa (eHosma. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (eHoJa.
KauectBennbie peakunu Ha (eHon. ToxcuuHocTh (enona. CrocoObl MOMydeHUS |
npumeHenne ¢penona. denondopmanbaeruaHas cMoa.

KapOoHunbHbIE COEIUHEHUS — aJbJACTUIbI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHON Tpymnmbl. ['OMOJOTHYECKHUE PSABl AIbJETHJA0B W KETOHOB, OOIIas
dbopmyna, mzomepust 1 HOMeHKIaTypa. Ousnveckue CBONWCTBA allbJIETHIOB M KETOHOB.
XHUMHUYECKHE CBOWMCTBA albJErMAOB W KETOHOB: PEAKUUHU TPUCOCTUHEHHUSI.
IIpedocmaenenue o mexanuzme peaxyuti HyK1eo@uivHo2o npucoeourenus. OKUCIEHUE
aNbJICTUOB, KAYEeCTBCHHBIC pEAaKIUMU Ha anpaeruasl. CrnocoObl TONydeHUs U
MIPUMEHEHUE aJbJIETH/IOB U KETOHOB.

OnIHOOCHOBHBIC TMpeJIeIbHBIE KapOOHOBBIC KHUCIOTBHL. (OCOOCHHOCTH CTPOCHHUS
MOJIEKY1 KapOOHOBBIX KHCIOT. M3oMepuss U HomeHKIaTtypa. DPu3nueckue CBONCTBA
OJIHOOCHOBHBIX TMpEJIeNbHbIX KapOOHOBBIX KHUCJIOT. BoJlopoliHbIE CBA3UM MEXITY
MOJIEKyJIaMHd KapOOHOBBIX KHCJOT. XUMHUYECKHE CBOWMCTBA: KHCJIOTHBIE CBOMCTBA,
peakiusi 3TepuuUKaIMU, peakuud C Yy4aCTHEM YIJIEBOJOPOJHOTO  paaHKaa.
Oco0eHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHI. [[OHSITHE O MPOU3BOIHBIX KApOOHOBBIX
KHCJIOT — CJOXHBIX 3(HUpaX, aHeuopuoax, eaioceHaHeuopuoax, amuoax, HUmpuiax.
MHoroo6pasue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB HEMpPEACIbHBIX W
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apoOMaTUYeCKUX KapOOHOBBIX KHUCJIOT, AUKAPOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
KucaoT. [IpeacTaBuTeny BhICIIMX KapOOHOBBIX KHUCIIOT: CTEAPUHOBAs, MAJbMUTUHOBAS,
OJIEMHOBAS, JIUHOIE6As, AUHOAEHO08asl KUCIAOThl. CHocoObl MOJYyYEHHUS U MPUMEHEHHE
KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢pupbsl. ['oMonormueckuit psg, obmas ¢Gopmyna, H30Mepus H
HOMEHKJIAaTypa. PU3NUECKUE U XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KUCION U LIETOYHOU
cpexe.

Kupsl. Crpoenue, ¢puznyeckue U XUMUYECKHE CBOMCTBA XUPOB: THAPOJIN3 B
KACIOM W 1menodyHod cpege. OCOOEHHOCTH CBOMCTB KMPOB, COJEPIKAIIUX OCTATKU
HEIPEAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

Mp11a KaK COM BBICITUX KapOOHOBBIX KUCIIOT, UX Motollee neictBue. [lonamue o
cunmemuyeckux morowux cpeocmsax (CMC).

O6mas xapakrepuctuka yriaeBojoB. Kiaccudukanus yrieBogoB (MOHO-, IU- U
nojgucaxapuibl). MoHOcaxapuapl: TUIIOKO3a, (QPYKTO3a, e2arakmosa, pubosa,
oesokcupuboza. dusznueckue CBOWCTBA M HaxoXJIeHHE B Tmpupoje. PDoTtocuHTes.
Onmuueckaa uzomepus. Konvuamo-yennas maymomepusi HA npumepe MoJeK)bl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2nt0K03bl. XUMHUYECKHUE CBOWMCTBA
[JIFOKO3bl: PEAKIHUHM C YYaCTUEM CHUPTOBBIX M albJETUIHOW TPYII, CHUPTOBOE U
MOJIOYHOKHCIIOe OposkeHue. [I[puMeHeHne riioKo3bl, €€ 3HAaUeHHUE B JKU3HEACSITEIbHOCTH
opranusmMa. Jlucaxapunpl: caxapo3a, MajabTo3a W .Jakmosa. BoccTaHaBiIMBarollue U
HEBOCCTaHaBIMBaOIIME Aucaxapuasl. [ uaponus nucaxapuaoB. Haxoxnenue B mpupoae
u npumeHenue. Ilomucaxapuabl: Kpaxmajn, TJIUKOreH U ueuiono3a. CrpoeHue
MaKpOMOJIEKYJ Kpaxmala, TIMKOTeHa U 1eJUTI0I03bl. DU3ndYecKre CBOMCTBA KpaxMmala U
LEJUTI0I03bl. XUMHUUYECKUE CBOMCTBA Kpaxmania: THMAPOJIN3, KAUYECTBEHHAsl PEaKkiusi C
MO0JIOM. XUMUYECKHE CBOMCTBA IEJUIIONIO3bI: THIPOIIU3, MOTyYeHUE YPUPOB LEITUTOIO03HI.
[TonsiTne 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIETK).

JKCNePpUMEHTAIbHbIE METOAbI H3YYeHHUS BelleCTB M UX NMpeBpalleHuil

PacTBopuMOCTB pa3nnM4HBIX CIIUPTOB B BOJE, B3aMMOAECHUCTBUE 3TAHOJIA C HATPUEM,
OKHCJICHUME OTWJIOBOIO CIHpPTa B albJIECTHJ HA PACKaIEHHOW MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOIO CHHUpPTa JAUXPOMATOM Kajius (BO3MOXKHO HCMOJb30BAaHHE
BHUJICOMATEPUAJIOB), KAYECTBEHHBbIE pEaKUMM Ha albIeruibl (C TUIPOKCUIOM
nuammuHcepeopa(l) u rugpokcugom meau(ll)), peakiusi riuiepuHa ¢ THAPOKCUAOM
Menu(Il), xuMuueckue CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBI, B3aUMOJCHCTBHE
pactBopa TIOKO3bl ¢ ruapokcuaoM meau(ll), BlaumojneiicTBue Kpaxmalia C HOJIOM,
pelieHre PKCIepUMEHTAIbHBIX 3aAau 1o TemaM «Crnupthl U QeHonb», «KapOoHOBbBIE
KUCIOTHI. CloXKHBIE 3PUPHD.
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A3oTcoaep:Kalye OpraHu4ecKue coeJMHeHus

AMUHBI — OpraHMYecKue MNpPOU3BOJHBIE ammuaka. Kiaccudukanus amMuHOB:
anudaTUyecKkue U apoMaTUYECKHe; MEpBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpoeHHe
MOJIEKYJ, oOuias QopMyia, U30MepHUsi, HOMEHKIaTypa W (U3HUYECKHE CBOWCTBA.
XHUMHUYECKOE CBOMCTBA alu(PaTUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKUIMPOBAHMUE,
B3aMMOJEHCTBUE IEPBUYHBIX AMUHOB € a30THUCTONU KUCIOTOW. CONM AJIKUITAMMOHMS.

AHWIVH — TpEACTaBUTENb AMHUHOB apoMaTHdeckoro psnpa. CTpoeHHE aHWIMHA.
B3aumHoe BiMsiHME Tpymnn aTroMoOB B MoJieKyje aHuwiInHa. OCOOEHHOCTH XMMUYECKHUX
cBOMCTB aHmiuHa. KauecTBeHHble peakuuu Ha aHuiauH. CrnocoObl MONy4YeHUs U
npuMeHeHue anudarnyeckux aMuHOB. [lonyyeHue aHuIMHA U3 HUTPOOEH301a.

AmMuHokucnoTel. HomeHnknatypa u uzomepus. OTIenbHbIE NPEACTABUTEIN  O-
AMUHOKHUCJIOT: TJIMIWH, aJaHUuH, QeHUIAIaHUH, CePUH, 2IYMAMUHOBAL KUCIOMA, TU3UH,
yucmeun. Onmuuyeckasn uzomepus amunoxkuciom. D- u L-amunokuciomsi. Ouznyeckue
CBOMCTBAa aMHUHOKHCJIOT. XHUMHYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX
OpraHUYECKUX COEJUHEHUM, peakius TOJMKOHICHCAIINK, O0O0pa30BaHUE TMEMTHIHOM
cBs3u. bronornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U TUIPOJIN3 TIENTUIOB.

benku kak nmpupoansie monuMepsl. [lepBuyuHas, BTopruuHas U TpPeTUYHAs CTPYKTYypa
O0enkoB. XWMHUYECKHE CBOMCTBAa OENKOB: THAPOJIN3, JIEHATypalus, KauyeCTBEHHbIE
peakuuu Ha OeNKu.

Ilonamue 06  azomcoodepaicaujux 2emepoYuKIU4ecKux COCOUHEHUSIX.
Tupumuounoswvie u nypunosvie ocHosanus. Hykneunosvie kuciomel: cocmas, cmpoenue

u buono2uqeckast poJib.

JKCNepUMEHTAIbHbIE METO/Ibl H3y4YeHHs BellleCTB U X MpeBpalIeHUH

PactBopenmne OenkoB B Bojie, JeHATypalus OEJIKOB NMpPH HArpeBaHWU, I[BETHHIC
peakiuu Ha OeJKH, PEeIIeHUE SKCIEPUMEHTANIbHBIX 3aa4 M0 TeMaM «A30TcoaepKaliue
OpraHUYeCcKHe CoeMHEHUs» U «Pacrno3HaBaHNEe OPraHUYECKUX COCTUHEHUIN.

BricokomoJieKyJIsIpHbIE COeIMHEHUS

OCHOBHbBIE TOHATHS XUMHUHU BBICOKOMOJICKYJISIDHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3AIINH, CPEIHSIS MOJIEKYJIIpHas Macca.
OcHOBHbBIE METOAbl CHHTE3a BBICOKOMOJEKYJSPHBIX COCIMHEHUN — MOIUMEpUu3alus u
NOJINKOHJeHcauus1. [lpeocmagnenue o cmepeopeyiapHOCmMU U HAOMONEKYIAPHOU
cmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONIEKYAAPHO20 CMPOEHUSL.

[lonumepubie  Marepuanbsl.  [Imactmaccel  (HOMWMATUIIEH,  MOJUIPOIUIIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOT, MOJUMETUIMETAKPUIIAT, MOJIMKApOOHATHI,
novdTHIIeHTepeTanaT). Y Tuin3anus U nepepadboTka miacThka.

DnacToMephl: HATypajdbHbIM KayudyK, CHHTETUYECKUE Kayuykd (OyTaJneHOBBIH,
XJIOPOTMPEHOBBIN, U30TPEHOBBIN) U cunukonsl. Pe3una.
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BonokHa: HaTypajbHble (XJIONOK, HIEPCTh, IIENK), HWCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHUE (KalpOH U JaBCaH).
Tlonumepwi cneyuanvHo2o HasnaueHus (meghaon, Keeap, 31eKmponpo8ooAuUe

noaumepbul, 61/[0[7613]2612616]1/1 ble I’lO]ZI/lMepbl) .

JKCIepUMEHTAJIbHbIE MEeTO/Ibl U3y4YeHH s BellleCTB U UX NMpeBpalieH il

O3zHakomiieHHEe ¢ 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, MJIACTMAcCC,
Kay4yKOB, pellIeHHEe 3KCIEPUMEHTAIbHBIX 3a7a4 1o Teme «Pacrno3HaBaHue miacTMacc u
BOJIOKOH.

PacuéTHble 3a1aun
Haxoxenue MonekynsspHoi (popMysbl OpraHUYeCKOro COSIMHEHUSI TT0 MaCCOBBIM

JIOJIIM 3JI€MEHTOB, BXOJAIIMX B €r0 COCTaB, HaXO0XJICHHE MOJEKYISIPHOU (HOpMyJibI
OpraHUYecKOro COeqUHEHUs 1Mo mMacce (00BEMY) MPOIYKTOB CrOpaHus, MO KOJIUYECTBY
BemiecTBa (Macce, 00BEMY) TPOAYKTOB pEAKIMU W/WIM HCXOAHBIX BEIIECTB,
YCTAHOBJIEHHE CTPYKTYpPHOH (OpMyJibl OPraHWYECKOrO BEIIECTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB WJIK CIIOCOOOB IMOYUYEHUS, ONPeIeNIeHHE 0N BbIXOa MPOIyKTa
peaxkIuu OT TEOPETUYECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBSI3H

Peanuzamusa MeXnpeaMETHBIX CBS3EW NMPU U3YYEHUM OpraHuyeckod xumuu B 10
KJIacCe€ OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO-HAyYHBIX
MOHATHUM, TaK W MOHATUH, NPUHATHIX B OTJEJbHBIX MPEAMETaX €CTECTBEHHO-HAYYHOTO
[IMKJIA.

OO6mue ecTecTBEHHO-HAyYHBIC IIOHSATHS: SIBJIICHHE, HAy4YHBIH (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaldW3, CHHTe3, Kiaccudukanus, HaOMIOACHHE, HW3MEPECHHUE,
AKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®dusuKa: MaTrepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, IHEPTETUYECKUI
YPOBEHB, BEIIECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHE BeEIecTBa, (HH3NUSCKHUE
BEJIMYMHBI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHS, Macca.

buonmorms:  kierka, opraHum3M, DJKOcHcTema, Oumocdepa, MeTabOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TEeTepOTPOdHBIH THUII TNHTaHUSA, OpPOXKCHHE,
dboTOoCHHTE3, TbIXaHUE, OCIIKH, YTICBOIBI, )KUPHI, HYKICHHOBBIC KHCIOThI, ()EPMEHTHI.

I'eorpadusi: mone3Hbie HCKOMaeMbIe, TOTIJIUBO.

TexHonorus: MUIIEBbIE MPOIYKThI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHUS, MOIOIIHNE
CpeaCTBa, MaTepHUANIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC Teopernyeckue OCHOBbI XMMHUU

Atom. CoctaB  arOMHBIX  sAnep. XHUMHUYECKMHA  3JleMEHT.  M30Tomsbl.
Kopnyckynapnosonnosoti oyanuzm, osoticmeennas npupoda d1exkmpona. CTpoeHue
ANEKTPOHHBIX O00OJOYEK AaTOMOB, KBAHTOBBIE 4YHCIA. DJHEPreTUYECKUE YPOBHU U
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o lypoBHHU. AToMHBIC opOuTanu. Kiaccudukamnms XuMHUIEeCKUX 3JIeMeHTOB (S-, p-, d-, f-
AJIEMEHTHI).

Pacnpenenenue 31€KTPOHOB MO aTOMHBIM OpPOUTANSM, MPUHYUN MUHUMYMA IHEPIUlU,
npunyun Ilaynu, npasuno Xynoa. DIEKTPOHHBbIE KOH(UTYpallud aTOMOB 3JIEMEHTOB
MEePBOro—4eTBEPTOrO MEPUOJOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUH, SJIEKTPOHHBIE
KOH(pUrypauuu HMOHOB. [loHamue 00 >Hepeuu uoOHUAYUU, IHEPSUU CPOOCMEA K
971eKMpPOH) . DIEKTPOOTPULIATEILHOCTb.

[Tepunonnueckuit 3axkoH u Ileprnoanyeckas cucreMa XUMUYECKUX dnneMeHToB [I.M.
MenpeneeBa. CBsi3b NEPUOANYECKOr0 3akoHa U [leproandeckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpHUEHl CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpynmnaM 1 nepuojaM. 3Ha4eHUe MePUOIMUYECKOro 3aKOHa
JI.. Menpeneena.

Xumuyeckas CBsI3b. Buabl XMMHMYECKOM CBSI3U: KOBAaJEHTHAs, WOHHAad,
MeTayutndeckas. MexaHu3Mbl 00pa3oBaHUsl KOBAJICHTHOM CBSI3M: OOMEHHBIM W JIOHOPHO-
aKIENTOPHbIA. OHepruss ¢ JJuHa CBsA3U. lloJspHOCTH, HaNpPaBICHHOCTH u
HACBIIAEMOCTh ~ KOBaJEHTHOM cBs3Uu. Kparnele cBsa3u. BoxpoponHas — cBs3b.
MexMOneKyspHbIE B3aUMOAECHCTBHS.

BaneHTHOCT, W BaJeHTHBIE BO3MOXXHOCTH aTOMOB. [ ubpuouzayus amomHbuIX
opbumaneti. CBS3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C KX TEOMETPUUYECKUM CTPOECHUEM
(Ha IpUMEpPE COETMHEHUMN AJIEMEHTOB BTOPOIr0 NIEPHOA).

IIpencraBieHne O KOMIUIEKCHBIX coelMHEHUsX. CocTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareib, Jurannbl. Koopounayuonuwoe uucno. Homenxnamypa
KOMNAEKCHbIX COeOuHeHuli. 3HAUYeHHE KOMIUIEKCHBIX coenuHeHuid. llonstue o
KOOPJIMHALIMOHHON XUMMUHU.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHUS. THITBI KPUCTAIIINYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

IlonsiTue o aucnepcHbIx cuctemax. VcTuHHBIE pacTBOpHL. [Ipedcmasnenue o
KOIOUOHbIXx pacmeopax. CrnocoObl BBIPAKEHUS KOHIICHTPAIIUA PACTBOPOB: MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE, MOJISIPHASI KOHIEHTpauus. HacpleHHbIe 1 HEHACHICHHBIE
PacTBOPBI, PaCTBOPUMOCTb. Kprctaiutoruaparsl.

Knaccudpukanus w HOMEHKIATypa HEOPraHMYECKHMX BellecTB. TpuBHaNIbHbBIC
HAa3BaHUS OTJEIBbHBIX NPEICTABUTENEH HEOPraHUUYECKUX BELIECTB.

Knaccudukanusa XuMU4ecKuX peakiiuii B HEOPraHMueCKOM U OPraHm4eCcKoOi XUMUH.
3aKOH COXpPaHEHUSI MAaCChl BEIIECTB; 3aKOH COXPAHEHHMS W MPEBPALICHUS YJHEPTUU TPHU
XUMUYECKUX peakuusix. TernoBsie 3¢ PpexThl XuMuueckux peakuuid. TepMoxumuueckue
YpaBHEHUS.

CkopoCTh XUMHMUECKON peakuuu, €€ 3aBUCHUMOCTh OT Pa3IM4yHbIX (PaKTOPOB.
['omoreHHbIe U reTeporeHHbie peakuuu. Katanus u katanu3aTopsl.
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O6patumble U HEOOpaTHMbIE peakiuu. XUMHUYECKoe paBHoBecue. Koncmanma
Xumuueckoeo pasHosecusi. DaKTOPbL, BIMSAIOUIME Ha TOJOXKEHHE XUMHUYECKOTO
paBHOBECHsS: TEMIEpaTypa, NaBJIEHWE M KOHIIEHTPALlUM BEIIECTB, YYaCTBYIOLIUMX B
peakuuu. [Ipunmun Jle Hlarense.

Onekrpoautnyeckas guccouuanus. CuiibHble U ciadble 37eKTposiuThl. CTeneHb
nucconmanuu. Hoununoe npoussederue 600vi. Cpea BOIHBIX PACTBOPOB: KHUCJIOTHAS,
HeWTpanbHas, menounas. Bogopoansiii mokasarens (pH) pactBopa. ['maponus coneit.
Peakiiuu nonHoro ooOMeHa.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakii. CTeneHb okuciaeHus. OKUCIuTeNb 1
BOCCTaHOBHTEb. [Iporiecchl OKMCIIEHUs U BOCCTAHOBIICHU. BaxkHeile OKUCIUTeNu 1
BOCCTAaHOBHUTENU. MeTO1 3eKTPOHHOTO OajlaHca. DIEKTPOJIU3 pacTBOPOB U PACIIaBOB
BELIECTB.

JKCNMePUMEHTAIbHbIE METOAbI H3YYEeHHUS BeleCTB M UX NMpeBpalleHuil

Pa3znioxxeHne mnepokcuaa BOAOpOAAa B IMPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTANTMYECKUX PEIIETOK, MPOBEACHUE pPEaKIUMid HOHHOTO OOMEHA, OIpejesieHne
Cpellbl pacTBOPOB C MOMOIIBIO UHIUKATOPOB, U3YUYEHUE BIUSHUS PA3IMYHBIX (DAKTOPOB
Ha CKOPOCTb XMMUYECKOU PEAaKIUHU U MOJI0KEHUE XUMUYECKOIO PABHOBECH.

Heopranuuyeckast xumust

[Tonmoxxenne HemeTaiioB B [leproanyeckoi cucteMe XMMHUYECKUX 3jieMeHTOB J[. 1.
MeHneneeBa 1 0OCOOEHHOCTH CTPOEHHUS UX aTOMOB. DU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJToTpOTIs HEMETAUIOB (Ha MPpUMEpPE KHUCII0poa, cephl, pocdopa u yrieposa).

Bonopon. Ilomyuenue, ¢usnueckue W XUMHYECKHE CBOMCTBA: pPEAKIUU  C
METaJJIaMd U HEMETaJUIaMH, BOCCTAHOBHUTENbHbIC CBOWCTBA. ['mapunawl. ToniusHeie
971eMeHMbl.

lamorensl. Haxoknenue B mpupojae, CHocoObl MOMydeHUs, (QuU3NYecKue u
XUMHUYECKHE CBOMCTBA. ['amoreHoBomoponabl. BaxHenmune KUCIOPOACOIEpKaAIIUEC
coequHEeHUs TanoreHoB. JlabopaTopHbIe W TPOMBIINIJICHHBIE CIOCOOBI TONYYCHUS
rajoreHoB. [[puMeHeHne TajJOreHoB U UX COEUHEHHUI.

Kucnopon, o3on. JlaGopaTopHble W TIPOMBIIUICHHBIE CHOCOOBI TMONYYCHUS
KUCI0poaa. OPU3NYECKUE U XUMUYECKUE CBOMCTBA M MPUMEHEHUE KHCIOPOAa U O30HA.
OKcuabl U IEPOKCUIBI.

Cepa. HaxoxaeHue B mpupojie, CrocoObl MOMyIeHHs, (GU3NISCKUE U XUMUICCKHEC
cBorictBa. CepoBogopon, cynbbuabl. Okcua cepri(1V), okcua cepri(VI). CeprucTas u
cepHasi KUCJIOThI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOU KUCIOTHI. [IpruMeHeHne cephl
1 €€ COCAMHEHUI.

Azot. Haxoxaenue B npupoje, ciocoObl MoJydeHus, PU3nIecKue u XMMUYECKUE
CBOMCTBA. AMMHAK, HUTpUIbl. OKCUJIBI a30Ta. A30THUCTAasA U a30THAs KUCIIOTHI U UX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCJIOTHI. [IpriMeHeHne a30Ta u ero CoOeIMHEHUIA.

A3oTHBIE Y100OpEHUs.
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®ocdop. Haxoxnaenue B mnpupojae, crnocoObl MOTydeHHs, (QUIUYECKHE U
xumuyeckue ceorictBa. @ochunsl u pochun. Oxcuast hocdopa, hochopHas kuciaora u
e€ comu. Memaghocghopnas u nupogocgopuas xucromsi, @ocgopucmas u
Gocpopnosamucmas kuciomsi. llpumenenne dpochopa u ero CoeJMHEHUM.
docdopHbie yaoOpeHus.

VYrnepon, HaxoxaAeHUE B MpUpoje. AJUIOTpornHble Moaudukanuu. Ousndeckue u
XHUMHAYECKHWE CBOMCTBA TMPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriaepoioM. Okcun
yraepona(ll), okcun yraepona(IV), yronpHas kuciora u €€ coiu. AKTHUBUPOBAHHBIN
yroib, aocopoyus. @yanepenvl, epageH, yerepoouvle Hawompyoxu. IlpuMeneHue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, B €TO COCTUHEHUI.

Kpemunii. HaxoxjaeHwe B TpHUpOJE, CHOCOOBI TOJNYyYCHHs, (DHU3UYECKUE U
xuMmudeckue cBoictBa. Oxcupa kpemuusa(IV), KpemHHeBas KHCIIOTa, CHJIMKATHI.
[TpuMeHeHne KpeMHUS U ero coeAuHeHU. CTEKII0, ero MoJydeHUe, BUIbI CTEKIIA.

[Tonoxxenne MetannoB B llepuogndeckoil crcTeMe XUMHYECKHX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanernue
XUMUYECKUX DNIeMEHMO8-Memaniios 6 3emuol kope. OO0mme (u3nueckue CBONCTBA
MeTaiuioB. [IpuMeHeHne MeTauioB B ObITY U TexHHKe. CIIaBbl METaJIOB.

DNEKTPOXUMUYECKUM Psii HampsbKeHH MertayuioB. OOmue crnocoObl MOTyYeHUs
METaJUIOB: THAPOMETAJUTYpPrus, MUPOMETAJUTYprus, snekrpomeramutyprus. [lonstue o
KOppo3uu MeTauioB. CrocoObl 3aIUTHI OT KOPPO3HH.

O6mass  xapakrepuctuka MertamaoB [A-rpymmer  Ileprognueckoit  cUCTEMBI
XUMHUYECKUX dJeMeHTOB. Harpuii W kanmuii: mojydeHune, (pu3nuecKkue U XUMHUYCCKHE
CBOMCTBA, NPUMEHEHUE MPOCTHIX BEMIECTB U UX COEAUHEHUM.

O6mas xapakrepuctnka wmetamwioB IIA-rpynmel  I[lepuogudeckoid  CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii U KajbIui: MOJydeHue, (GU3NISCKHEe U XUMUICCKHEC
CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U HMX coeauHeHH. JKECTKOCTh BOABI U
CHOCOOBI €€ yCTpaHEHUSI.

ANIOMUHUIA: TIONMydeHHe, (PU3NYecKne W XUMHYECKHE CBOWCTBA, MPUMEHEHUE
MIPOCTOTO BEIIECTBA U €Tr0 COoeMMHEHUN. AMDOTEpHBIE CBOMCTBA OKCUAA M TUIAPOKCHIA
AJTIOMUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OOmrast ~ xapakTepucThka  MeTauioB  moOounHblx  moarpymm  (b-rpymm)
[lepronnueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

duznyeckue U XMUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHul. OKCUabl U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl U auxpomaTbl, HUX
OKHCJIUTENbHBIE CBOMCTBA. [lonydueHne u npuMeHeHUe Xpoma.

Pu3nYeCcKue 1 XMMHYECKHE CBOMCTBA MapraHia U €ro CoeAuHeHui. BaxkHenmue
coenuHenus  mapranua(ll), wmapranma(IV), wmapranma(Vl) wu  mapranua(VIID).
[TepmanraHat Kanus, €ro OKUCIUTEIbHbBIE CBOKMCTBA.
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@u3znueckue M XUMHUYECKHE CBOMCTBAa Kejue3a MW ero coequHeHuil. OKCupl,
ruapokcuasl u conu xenesa(ll) u xenesa(lll). [Tonydyenue u npuMeHeHUe xKeae3a U €ro
CILJIaBOB.

dusnueckue U XMMHUYECKUME CBOWCTBA Meau U €€ coenuHeHud. [lomydenue wu
IIPUMEHEHHUE MEU U €€ COCIUHEHUM.

[uuk: nonydenue, (pU3NUECKUE U XUMHUYECKHE CBOWCTBA. AMQOTEpHbIE CBOMCTBA
OKCHJIa U TUAPOKCHUIA LIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHEeHne HMHKA U €ro
COCIMHECHUM.

JKCNePUMEHTAIbHbIE METOAbI M3y4YeHHs BeleCTB U MX MpeBpPaLeHUH

N3yuyenue 00pa3lioB HEMETAIOB, ropeHue cepul, ¢ocdopa, xkene3a, MarHus B
KHUCJIOPOJIE, U3yUYEHHE KOJUIEKIIUU «MeTaibl ¥ CIIaBbl», B3aUMOICUCTBUE HIETOYHBIX U
IeJIOYHO3EMEJIbHBIX METAJIJIOB C BOJIOM (BO3MOYKHO MCIIOJI30BAaHUE
BUJICOMATEPUAJIOB), B3aUMOJICHCTBHE LIMHKA U KeJie3a C paCTBOPAMU KUCIIOT U IIEJIOYEH,
KaueCTBEHHbIE PEAKIMHA HAa HEOPraHMYECKHWE AHWOHBI, KATUOH BOAOPOAA W KAaTHOHBI
METaJUIOB, B3aUMOJIEUCTBME THAPOKCUAOB AIIOMUHHUS U LIMHKA C PACTBOPaMU KHUCJIOT U
HIEJI0YEHN, pElIEHUE SKCIIEPUMEHTANBHBIX 3aj1ad 1no temaMm «l'amoreHe», «Cepa u eé
COCIMHEHU», «A30T U (ochop U UX coequHEHUs», «MeTayibl TIaBHBIX MOATPYIIID,
«MeTtasuibl TOOOYHBIX MOATPYIII.

XUMHA | JKU3HDb

Ponp xumum B obecrieueHUH YCTOMYMBOTO pa3BUTHUSI yenoBeuecTBa. [loHsTHE O
HAay4YHBIX METOJIaX MO3HAaHHWS U METOAOJIOTMM HAY4YHOTO wucciefoBaHusd. HayuHbie
NPUHIIMITBL OPTaHHU3aIMd  XMMHUYECKOTO TPOU3BOJCTBA. [IpOMBIIIEHHBIE CTIOCOOBI
NOJIyYEHUs Ba)KHEMIIMX BEUIECTB (HAa MpUMEpe NPOU3BOACTBA aMMHaKa, CEPHOU
KHACTIOTHI, MeTaHoia). [IpoMbIlIeHHBIE CIOCOOBI TOJNYYEeHHS] METaUIOB U CIUIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKpYKaroUed cpeapl U €ero mnociueAacTBusd. I[lpobrema
nepepabomku omxo008 u NnoOOuUHbIX Npooykmos. Ponb xumMuum B 00ecTieUeHHH
SHEPIeTHYCCKON 0€30MMaCHOCTH. [Ipunyunsvt «3e1EHOU XUMUUY.

Xumus U 340pOBbE YETIOBEKa. JIekapcTBeHHbIE cpeAcTBa. [IpaBuiia ucnonp3oBanus
JIEKapCTBEHHBIX IpenaparoB. Ponp XMMUM B pa3BUTUU MEIULIVHBI.

XVMUS TIMIIWA: OCHOBHBIE KOMIIOHEHTHI, THUIIEBBIC M00aBku. Pombs xumMum B
o0ecreueHn MUIIEBOM 0€30MacCHOCTH.

Kocmernueckue wu mapgromepnbie cpenctBa. beitoBas xumus. [IpaBuna
0€30macHOr0 MCIOIH30BaHUS MPENapaToB OBITOBOM XMMHUHU B TTIOBCEAHEBHOM JKU3HHU.

XUMUS B CTPOUTENBCTBE: BaXKHEUIIINE CTPOUTEIbHBIE MaTepUabl (LIEMEHT, OETOH).

XUMUS B CEITbCKOM X03siiicTBe. OpraHn4ecKkre 1 MUHEpaIbHbIE YI00pEeHUS.
CoBpeMeHHBIE KOHCTPYKIIMOHHBIE MaTepHajbl, KpPAaCKW, CTEKIO, KepaMHUKa.
Mamepuanvl ona snekmponuxu. Hanomexwnonoauu.
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PacuéTHble 3a1a4n
Pacuétel: Maccel BemiecTBa WM 00BbEMA Tra30B IO M3BECTHOMY KOJIHYECTBY

BEIIECTBA, Macce WIM 00bEMY OJIHOIO U3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MAacChl
(00BéMa, KoJIIMUECTBa BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA Peakluu, €CIH OJIHO U3
BELIECTB JIaHO B BHUJE pPAcTBOpAa C OMNPENEIEHHOW MACCOBOM JOJEW PACTBOPEHHOTO
BEILIECTBA, MACCOBOM JOJIM U MOJSIPHOM KOHUEHTPALUH BEIIECTBA B PACTBOPE, JOJIU
BBIX0/1a MMPOAYKTA PEAKIIUU OT TEOPETUUECKU BO3ZMOKHOTO.

MexnpeaMeTHbIe CBA3H
Peanuzanus MeXnpeIMETHBIX CBsA3€H MPU HM3YYEHUH OOIIeld M HEeOpraHUYeCKOM

xuMud B 11 Kimacce OCYyImIECTBISETCS dYepe3 HCMOJIb30BaHWE KaK  OOIIMX
€CTCCTBCHHOHAYYHBIX IMOHATUN, TaK M MOHATHUW, NMPUHATHIX B OTIACIBHBIX IPEIMETax
€CTCCTBCHHOHAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIOHATHS: SIBICHHE, HAydHbIH (akT, THIOTE3a,
TEOpHs, 3aKOH, aHallu3, CHHTE3, KJIACCU(PUKAIMS, IEPUOJINUYHOCTh, HAOIIOICHUE,
U3MEepEeHUe, IKCIIEPUMEHT, MOJICIIb, MOJICTUPOBAHUE.

dusnka: MaTepusi, MUKPOMHP, MaKpOMUP, aTOM, 3JICKTPOH, IMPOTOH, HEHTPOH, NOH,
M30TOIIbI, PaJMOAKTHBHOCTh, MOJIEKYJa, IHEPreTHYECKUH YpPOBEHb, BEIIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSHHUE BEIIECTBAa, WJCATbHBIA Ta3, (PU3NYECKHE BEIUYHHBI,
SAMHUITBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knetka, opraHusM, dKocucTema, Omocdepa, MeTabOIM3M, MAKpO- H
MHUKPO3JIEMCHTBI, OCJIKH, >KHPBI, YIJICBOJABI, HYKJICHHOBBIC KHCJIOTHI, (EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIISCTB U IIOTOK SHEPTHH B SKOCHCTEMaX.

['corpadusi: MuHEpaabl, TOPHBIC IOPOJABI, TOJE3HBIC MCKOMAaeMble, TOILIUBO,
PECYPCHI.

TexHomorus: XUMHUYECKAsl MPOMBIIUICHHOCTb, METALTYPTUs, CTPOUTEIbHBIC
MaTepualbl, CEIbCKOXO3IHUCTBEHHOES MPOU3BOACTBO, IIHINEBas IPOMBIILICHHOCTD,
dapMareBTHYECKass MPOMBIIUICHHOCTh, IMPOU3BOJICTBO KOCMETHYECKHX IIPEIapaToB,
MIPOM3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB, JJCKTPOHHAS IPOMBIIICHHOCTD,
HaHOTEXHOJIOTHH.
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IIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUM C CUCTEMHO-AESATEILHOCTHBIM MOJX0JIOM B CTPYKTYPE TUYHOCTHBIX
pEe3yIbTaTOB OCBOEHUS MpeaMeTa «XUMHS» Ha YPOBHE CpPEAHEro 00IIero oopa3oBaHus
BBIJICJICHBI CJEAYIOLUIME COCTABIISIOLIME: OCO3HAaHHWE OOY4YaloUMUCA POCCUHCKON
IPXKIAHCKON HUIACHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH U
CaMOOIIPECIICHNI0; HAJIMYMe MOTUBALMM K OOy4YEHHIO0; TOTOBHOCTh M CIIOCOOHOCTH
o0ydJaromuxcs PyKOBOJACTBOBAThCS MPUHSITHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMu
MOBEJICHUS; HAJTUYHME TPABOCO3HAHUS, IKOJIOTHUECKON KYJIbTYPhl, CHOCOOHOCTh CTaBUTH
I[EJIU ¥ CTPOUTD KU3HEHHBIC IIJIAHBHI.

JInaHOCTHBIC pe3yabTaThl OCBOCHMSI  MpEIMeTa «XHUMUS»  OTPaAXKaroT
c(hOpMUPOBAaHHOCTh  OIIBITA MO3HABATEILHON U MPaKTUYECKOMN

JEeSTENBHOCTH 00YyYaIOUIMXCs B MPOIECCE pealin3aliii 00pa3oBaTeIbHON
NeSTeITLHOCTH.

JIn4HOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  MpeameTa  «XHUMHS»  OTPaKaroT
c(OpPMHPOBAHHOCTh ~ OMNbITA [MO3HABATEJIBHOW M  MPAKTHUYECKOW  JICSITENIbHOCTH
oOydJaromuxcs B Ipolecce peann3anuu o0pa3oBaTeNbHON ASSTEIBHOCTH, B TOM YHCIIE B
yacTu: 1) rpaaaHCcKOro BOCIIUTAHUS:

OCO3HaHMS 00YYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBOXEHHUS K 3aKOHY M TIPABOINOPSAKY; MPEACTABICHUS O COLMAIBHBIX HOpMax u

IpaBHJIaX MEXJIMYHOCTHBIX OTHOIIICHUHN
B KOJUIEKTHBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEIBHOCTH MPU CO3JAHUU
y4eOHBIX TMPOEKTOB, PEIICHUH YYeOHBIX ¥ TO3HABATEIBHBIX 3a/1a4, BBITOJHCHHUH
XUMHYECKUX DOKCIEPUMEHTOB;  CIHOCOOHOCTH TOHMMATh W TPUHUMATH MOTHUBBI,
HaMEpEeHHs], JIOTUKY U apTyMEHTbI

APYTUX TPU aHAIA3E PA3TUIHBIX BHJIOB yUEOHOU JESATSIBHOCTH; 2)
NAaTPHOTHYECKOI0 BOCITUTAHUSA:

OECHHOCTHOI'O OTHOMICHMA K HCTOPHUYCCKOMY M HAYYHOMY HACJICAUIO OTEUYECTBEHHOU
XHUMHH, YBAXKCHHA K IIPOLHECCY TBOPYCCTBA B obmacTu TCOPHUHU MU IIPAKTHYCCKOI'O
MNPUIO0KCHUA XUMHUH, OCO3HAHHA TOI'O, YTO JAHHBIC HAYKHW C€CTh PC3YyJIbTaT JJIMUTCIIbHBIX
H&6J’IIOI[CHHI>1, KPOIMOTJIMBLIX SKCIICPUMCHTAJIBHBIX IIOMCKOB, IIOCTOSAHHOI'O TPYyda y‘-IéHBIX
M IIPAKTHUKOB, HHTCPCCAa W IIO3HABATCIBbHBIX MOTHBOB B IIOJIYYCHHH W ITOCICAYIOIICM
aHaJIn3¢

MH(pOpMALIMK O EPEIOBBIX TOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHMSA
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HPAaBCTBCHHOT'O CO3HAHUS, STUUCCKOI'O ITOBCACHUA
CIIOCOOHOCTH OIICHHUBATL CUTYyaAllMU, CBA3AHHLIC C XUMHWYCCKHMMU SABJICHUSAMU,

Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
Y LIEHHOCTHU; TOTOBHOCTHU OLIEHUBATH CBOE MOBEIECHUE U MOCTYIKU CBOUX TOBAPUIIEU C
MO3UIUN

HPaBCTBEHHBIX U TPABOBBIX HOPM U ¢ YUETOM OCO3HAHHMSI ITOCIIEJICTBUHN MMOCTYIKOB; 4)
(opmupoBaHusi KyJbTypbl 310POBbI:

NOHMMAaHUS EHHOCTEH 310pOBOr0 U 0€30MacHOro 00pasza *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (PHU3NYECKOMY U TMCUXUYECKOMY
3J10pOBbIO; COOJIOIEHUS MTPaBUJI O€30MaCHOr0 00paIleHUs C BEIIECTBAMHU B OBITY,
NOBCEJTHEBHON JKHU3HU, B TPYAOBOM JEATEIBHOCTH; IOHMMAHMUS LIEHHOCTH IpPaBUII

UHAUBUAYATHEHOTO U KOJUIEKTUBHOTO 0€30MacHOro
NOBEJEHUS B CHUTYalUsX, YIrpOXKalOIIUX 3J0POBbI0 M KU3HHM JIOAEH; OCO3HAHHUS

MOCJICJICTBUN U HEMPUSITUS BPEIHBIX MPUBBIYEK (YyIIOTpeOIeHUs

aJIKOT0JIs, HAPKOTHKOB, KYpPEHHs); 5)
TPYAOBOI'0 BOCIIMTAHUSA

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEIOBATENBCKOM €SI TEIbHOCTH,
OOIIECTBEHHO TOJIE3HOW, TBOPYECKON W JPYrHX BHUAAX NEATEIbHOCTH; YCTAHOBKH Ha
AKTUBHOE y4acTHE B PEIICHUH MPAKTHYECKUX 3a7a4 COIUATbHON
HAIPABJICHHOCTH (B paMKaxX CBOEro Kiacca, IIKOJbI); HWHTEpeca K MPaAKTUYECKOMY
U3Yy4YEeHHIO TTpodeccuil pa3nuyHOro poaa, B TOM YUCIIE
Ha OCHOBE NMPHUMEHEHHS MPEJAMETHBIX 3HAHUHN MO XMMHH; YBaXEHUS K TPYIY, JIOASIM
TpyJa U pe3yJibTaTaM TPYAOBOW NEATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
WHIUBUIYaIbHON TpPAaeKTOpuU oO0pa3oBaHus, Oynymieid mpodeccud U peanu3aluu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CITIOCOOHOCTEH K
XUMHH, HHTEPECOB U OTpeOHOCTEN 00111eCcTBa; 6) IKOJIOrH4eCKOro BOCIUTAHUSA:
HKOJIOTHYECKH TEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOIC KaK UCTOYHUKY
CYIIIECTBOBAHUS KU3HU Ha 3eMiie; MOHUMAHUA TJI00AEHOTO XapakTepa dKOJOTUISCKUX
mpo0seM, BIHSHUS
YKOHOMHYECKHUX MTPOIIECCOB HA COCTOSTHUE MMPUPOTHON U COIUATBLHOM CPE/Ibl; OCO3HAHUS
HEO0OXOIMMOCTH UCIIOJIH30BAHUS JOCTIKEHUI XUMUU JJIS PEIICHUS
BOIIPOCOB PAITMOHATIEHOTO MPHUPOONOIL30BAHNS; AKTUBHOTO HEMPUATHS JEHCTBUM,
MPUHOCAIINX BpPEJl OKpYXKAIOMIeH MPUPOIHON cpelae, YMEHHS MPOTHO3UPOBATH
HEOJIArOMPUATHBIE JKOJOTUYECKHE TIOCICJCTBUS TPEANPUHUMAEMBIX JCUCTBUA U
MPEeIOTBpANIaTh UX; HAIWYWS PA3BUTOTO YKOJIOTHYECKOTO MBINIJICHUS, IKOJIOTHICSCKON
KyJIbTYpBl, OMbBITA JESITEILHOCTH  OSKOJOTWYECKON  HAmpaBIEHHOCTH, YMEHUS
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PYKOBOJACTBOBATbCSI MMHU B II03HABAaTEJIbHOM, KOMMYHUKAaTHBHONM U COLHAIBHOU
MPaKTUKE, CIIOCOOHOCTU U YMEHHUS aKTUBHO POTUBOCTOSTH HJI€OJIOTUU XeMohoouu;
7) UEHHOCTH HAYYHOI'0 ITO3HAHUS:
MHUPOBO33pEHUS, COOTBETCTBYIOLIET0 COBPEMEHHOMY YPOBHIO Pa3BUTUSA HAYKU U
OOIIECTBEHHOMN MPaKTUKH; IMOHUMAaHUS CHeUM(UKUA XMMUU KaK HayKH, OCO3HAHUS €€
posii B GOpMUPOBAHUU

pPaIMOHAILHOTO HAYYHOTO MBIINIJICHUS, CO3JaHUU IIEJIOCTHOTO TMPEACTABICHHUS 00
OKpYXaloleM MHpPE KaK O €IWHCTBE NMPUPOJLI M UYEIOBEKA, B MO3HAHWUU IMPUPOTHBIX
3aKOHOMEPHOCTCH H pEIICHUH MPOOJIeM COXpaHEHUsS TMPUPOJHOTO PaBHOBECHS,
yOeXKAEHHOCTH B 0COOON 3HAYMMOCTH XMMHH JJISI COBPEMCHHOHN IWBHJIU3AIMH: B €€
T'YMaHUCTHYECKOW HAMPaBICHHOCTH W BaXXHOW pOJIM B CO3JaHUW HOBOW 0a3bl
MaTepHAILHON KYJIBTYpPbI, B PEIICHUHU TJIOOAIBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
YEJI0BEUECTBA — CHIPEBOM, YHEPTETUUCCKOM, MUIIEBON 1 IKOJIOTUUECKON 0€30MacHOCTH,
B Pa3BUTHH MCIMIIMHBI, OOCCIICUCHUM YCJIIOBHM YCIICITHOTO TpyJa W SKOJIOTHYCCKU
KOM(OPTHOW KU3HHM KaXKJIOTO 4ICHa OOIIEeCTBa; €CTCCTBCHHO-HAYYHON T'PAaMOTHOCTH:
NOHMMAHMS CYIIHOCTH METOJIOB TIO3HAHHS, MCIOJb3YEMBbIX B €CTECTBCHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh MOJIy4aeMble 3HAHMS NIl aHAIM3a U OOBSICHEHUS SIBICHUN
OKPYXAIOIIEero MHpa MU TMPOUCXOASIMX B HEM M3MEHEHMH, yMEHHsS JelaTh
000CHOBaHHbBIE 3aKJIFOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIINXCS TAHHBIX C IETBIO
MOJIYYeHUST JTOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOIb30BATh
XUMHYECKUE 3HAHUSA JIJISl PEIICHUS
npoOJieM B pEalbHBIX >KU3HEHHBIX CHUTYalMsIX; WHTEpeca K

MO3HAHUIO, UCCIIEA0BATENHCKON NEATEbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOPa30BaHMIO,
K aKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHWUU MO XMMHUU B COOTBETCTBUM C XKU3HEHHBIMU
MOTPEOHOCTAMH; WHTEpEca K OCOOEHHOCTSIM Tpyla B Pa3IMYHBIX cdepax
podeCcCHOHATLHON

ACATCIIbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yJbTaTbl OCBOCHHSI MPOTrpaMMbl 1O XUMHUHM Ha YpPOBHE
CpeaHero o01ero 00pa3zoBaHus BKIIOYAIOT:

3HAYMMBbIE TU1st dbopmupoBaHus MHUPOBO33PECHUS 00yyaroImmnXxcs
MEXKJUCIUIUIMHAPHbIE (MEXIPEIMETHbIC) OOIICHAYYHbIE TMOHATHS, OTPaXKAIOIINE
LETTIOCTHOCTh HAYYHOU KapTUHBI MUPA U CIIEHU(PUKY METOJIOB MTO3HAHUS, UCTIOIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPTus, SIBJICHUE, MPOIECC, CUCTEMA,
Hay4YHbIM (DaKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIICIOBAHUE,
HaOJI0/IeHEe, U3MEPEHUE, SKCIIEPUMEHT U APYTUe); YHUBEpCAIbHbIC yUeOHbIC NEUCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJSITUBHBIC), o0ecrieurBaroIIne
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¢opmupoBanue (GYHKIUOHATBHOM TPaMOTHOCTH H  COLHUAIBHONH  KOMIIETCHIUH
oOyyJaromumxcs; CIIOCOOHOCTh ~ OOY4YarOUIMXCSl ~ HCMOJb30BaThb  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC,
MUPOBO33pEHYECKIE 3HAHNUS U YHUBEPCAIbHBIC YdeOHbIe NEHCTBHS B TO3HABATEIBHON U
COLMAJIBHOM IIPAKTHUKE.

MeTtanpeaMeTHbIE pe3yIbTaThl OTPAXKAIOT OBIIAJICHUE YHUBEPCAIBHBIMU YIEOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMY ICHCTBHUSIMHU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eHCTBUS
ba3oBble Jornueckue aemcTBus:

CaMOCTOSITEILHO (hOPMYJIMPOBATH U aKTYaJIU3UPOBATH IPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; OMNpPEIENATh LM JIeITEILHOCTH, 3a7jaBasi mapaMeTpbl U KPUTEPUH UX

JIOCTHOKCHUS,

COOTHOCHUTbH PE3YJIbTaThl ACATEIBHOCTH C MOCTABICHHBIMU IIEJISIMU; MCIIOJIB30BaTh MPHU
OCBOCHMH 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIUICHUS: BBIJICIATh XapaKTEPHbIE MPU3HAKU
MOHATHI M YCTaHABIMUBATh UX B3aUMOCBSI3b, UCIIOIB30BATh COOTBETCTBYIOIINE MTOHATHS
JU1s1 OOBSICHEHUS OTAEIBHBIX (DAKTOB U SIBICHUM;, BHIOMPATH OCHOBAHUS U KPUTEPHUH JIJISI
KJIacCU(UKAITUU BEIIECTB U XUMUUIECKHUX
peakluii; yCTaHAaBIUBATh MPUUYMHHO-CJIEJACTBEHHBIE CBA3M MEXKIYy H3y4YaeMbIMU
SIBJICHUSIMUA, CTPOUTH JIOTUUECKHE PACCYKICHUSA (MHIYKTHUBHBIE, NEAYKTHUBHBIE, TIO
AQHAJIOTUH), BBISIBJISATh 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pACCMATPUBAEMBIX SIBJICHUAX,
dbopMynupoBaTh BBIBOJABI W 3aKIIOYCHUS, MPUMEHSITh B IIPOIECCe IMO3HAHUS
UCIIOJIb3yEMbIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIC) MOJIECIIH, TPEOOPA30BLIBATH MOJICIIbHBIC MTPEJCTABICHUS — XUMUYSCKHUM 3HAK
(cumMBOII) 3JeMeHTa, XUMHU4YecKast (hopmylia, ypaBHEHHE XUMHUYECKOW peakIuu — MpHu
pellleHU Y4eOHBIX MO3HABATENIbHBIX M MPAKTHYECKUX 3ajlady, MPUMEHSTHh Ha3BaHHBIC
MOJICJIbHBIE TIPEJCTABICHUSA JJIS BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB H3YYaA€MBIX
BEIIECTB U XUMHUYECKUX PEAKIIUH.

ba3oBrbIe ucciienoBaTe/IbCKUeE AelCTBUS:
BJIAJIETh OCHOBAMHU METOJ0B HAYYHOI'O MO3HAHUS BENIECTB U XUMUUYECKHUX PEAKIIUN;
dbopMyITHpPOBATH LEJH U 3aJa49H MCCIICI0BAHMUS, HCIIOIb30BATh TOCTABICHHBIC
1 CaMOCTOATENILHO C(POPMYIUPOBAaHHBIEC BOMIPOCHI B KaU€CTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 1711 (DOPMHUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABWIBHOCTH BHICKa3bIBAEMBIX
CYXICHUW; BJIAJCTh HABBIKAMH CaMOCTOATEIBHOTO IUIAHUPOBAHUS W TIPOBEICHUSA
YYCHUYECKUX OKCIIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHS HaOII0AaTh 3a XOJI0M
mpoiecca, CaMOCTOSITEIbHO IMPOTHO3MPOBATH €ro  pe3ynbTar, (OpMYyJIUPOBATH
000011IeHUST W BBIBOJIBI OTHOCHUTEIBHO JTOCTOBEPHOCTH PE3yJIbTATOB HCCJIEIOBAHUS,
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COCTaBJIATh OOOCHOBaHHBIM OTUYET O TMPOAEIAHHOM padoTe; NPHOOPETATH OIbBIT
YYECHUUECKOU UCCIIEN0BATEIILCKOU U IPOCKTHOU AEATEIBHOCTH,

MPOSBIIATH CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSATEILHOMY IMOUCKY METOAO0B PELIEHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B IIO3HAHUS.

Pab6ora ¢ undgopmanmeii:

OPUEHTHPOBATHLCS B PA3IMUHBIX UCTOYHUKAX MH(POpMaINU (HAyYHO-TIOMYJIsIpHAas
JuTepaTypa XMMHUYECKOTO COJIepKaHuUs, CIpaBOYHbBIE MOCoOus, pecypchl MHTepHeTa),
aHaJTM3UPOBaTh MH(OPMALIUIO PA3TUYHBIX BUAOB U (HOPM IPEACTABICHUS, KPUTUICCKH
OIICHUBATh €€ JOCTOBEPHOCTh U HENPOTHUBOPEUYUBOCTH; (HOPMYIUPOBATH 3aMpPOCHl U
MPUMEHSATH Pa3IUYHbIC METOJIbI IIPU MTOUCKE U 0TOOpE
uH(opMalnK, HEOOXOIUMOM MJI BBIMOJHEHUS] YUEOHBIX 3a7a4 OMNpPEeIEHHOTO THIIA;

pruoOpeTaTh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH W PA3IUYHBIX TOUCKOBBIX CHCTEM; CaMOCTOSITEJILHO ~ BBIOUPATh

ONTUMAaIbHYI0 (pOopMy TIpeCTaBICHUS HH(POopMAITIU
(cxempbl, TpaduKH, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTUE); UCTIOIB30BaTh HAYYHBIN
S3bIK B Ka4yeCTBE CpPEACTBa Mpu paboTe ¢ XUMHUYECKON HH(pOpMaIuen: MPUMEHSTh
MeXNpeaMeTHble ((pu3nueckue W MaTeMaTU4yecKue) 3HaKh U CHUMBOJIBI, (OPMYIIBI,
ab0peBUATypbl, HOMEHKJIATYPY; WHCIOIb30BATh 3HAKOBO-CUMBOJIMYECKHUE CpPENICTBA
HATJISTHOCTH.

KoMMyHMKaTHBHBbIEC YHMBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:
3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI B XOJI€ TMAJIora

W/WIM  JUCKYCCUHM, BBICKa3bIBaTh HUIEH, (POPMyIUpOBaTh CBOM  MPEIOKEHUS
OTHOCUTEJIBHO BBINIOJIHEHUS MPEVIOKEHHOW 3aJayd; BBICTYyHAaTh C IPE3CHTALMEH
pe3yJIbTaTOB IO3HABATEIBHOW JESITEIBHOCTH, IOJYYEHHBIX CAMOCTOSITEIBHO WU
COBMECTHO CO CBEpPCTHUKAMU NIPU BBINOJIHEHUH XUMHYECKOTO OSKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOWCTB M3Y4YaeMbIX BEIIECTB, pPealn3alllu
y4eOHOTO TMpOoeKTa, M (OPMYIHPOBATH BBIBOABI IO pE3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUM MMYTEM COTJIACOBAHUS TTO3ULIMH B X0/1€ 00CYXK/I€HUSI 1 OOMEHA MHEHUSAMMU.

PeryjJsiTuBHbIE YHHBepCAJbHbIEe Y4YeOHbIe JEHCTBUML CaMOCTOATENBHO
IJIAHUPOBATH U OCYILECTBIISITH CBOIO TO3HABATENbHYIO A€ATEIbHOCTD, ONPEIETsis €€ elu
Y 3a7]a4¥, KOHTPOJUPOBATh U IO MEpPE HEOOXOJUMOCTU KOPPEKTUPOBATH Mpe/jiaracMblil
aJTOPUTM JACHUCTBUM MPU BHIMOJHEHUH YUYEOHBIX U UCCIEIOBATEIbCKUX 3a]1a4, BEIOUPAThH
HauOonee 3(pPeKTUBHBIN CIOCOO UX pelIeHUs] ¢ YYETOM MOJIYUYEHHUS] HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX

peaKIusX;

OCYHICCTBJIATH CaAMOKOHTPOJIb ACATCIBHOCTU Ha OCHOBC caMoOaHajaIn3a
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U CAaMOOLICHKH.

IIpenmeTHbIe pe3yabTaThl OCBOCHUS IIPOrpaMMBbl 1o XUMUU
Ha yriayOJn€HHOM YpOBHE Ha YpOBHE CpeAaHero oOmero oOpa3oBaHMs BKIHOYAIOT
cnenupuyeckue s yaeOHOro npeaMera « XuMus» HaydHble 3HAaHUS, YMEHUS U CLIOCOOBI
JNEUCTBUH TI0 OCBOEHHUIO, HWHTEPHpPETalUd W NOpeoO0pa3oBaHUIO 3HAHUH, BUIBI
NEATEIBHOCTU IO TOJYYEHUIO HOBOTO 3HAHMS W NPUMEHEHMIO 3HAHWW B Pa3IMYHBIX
y4eOHBIX CUTyallUsiX, a TaKK€ B peajbHBIX >KMU3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
XUMuEend. B mporpaMme mo XMMuM NpEAMETHBIE PE3yJIbTAThl NPEACTABIEHBI MO T'OJIaM
U3YUYEHUS.
HPEAMETHBIE PE3YJIBTATBI 10 KJITACC

[IpeameTHbIe pe3ynpTaThl OCBOEHUS Kypca «OpraHuyecKkas XuMus OTPaXKaroT:

c(OpMHUPOBAHHOCTH MPECTABIEHUN: O MECTE M 3HAUEHUH OPTaHUYECKOW XUMUU

B CHCTEME €CTECTBEHHBIX HayK M €€ poJii B 00EClEeYeHUU YCTOWYUBOTO Pa3BUTHUS
YeJioBeUeCTBA B PEHICHUHM TMPOOJeM HKOJOTHUYECKOM, JHEPreTUYECKOW M MHILIEeBOMN
0e30MacHOCTH, B Pa3BUTHUM MEAMUIMHBI, CO3JaHUU HOBBIX MAaTEpHUANIOB, HOBBIX
UCTOYHUKOB DJHEPruM, B O0O0ECHEUYECHUU PAlMOHAIBHOIO MPUPOJIONOIb30BaHUS, B
(opMUpPOBaHUU MHPOBO33PEHMSI U OOLIEH KyIbTYphl UYEJIOBEKa, a TAKKE dKOJIOTMUECKU
00OCHOBAaHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO M TPUPOAHON Cpeie; BiaJleHuE
CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpast BKJIFOYAET: OCHOBOIIOJIAratoIIHe

HNOHSITHSI — XUMHUYECKHUI 3JIEMEHT, aTOM, SIIPO U AJIEKTPOHHAsl 000JIouKa aroma, S-, p-,
daromubIe OpOMTAIH, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aTOMa, T'MOPHIA3ALIHS
aTOMHBIX OpOUTaNIel, NOH, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIIbHOCTD, CTEIIEHb
OKHUCJICHHSI, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHASI MACCa, MOJIIPHBIN 00BEM, YIIIEpOIHBIN
ckeneT, (YHKIMOHANbHAS TpyNNa, paaukall, CTPYKTYpHbIe (GopmMmynbl (pa3BEPHYTHIE,
COKpalIEHHbIE, CKEJIETHbIC), HU30MEPUS  CTPYKTypHas H  MPOCTPAHCTBEHHAs
(reoMetpuueckasi, onmuueckdas), W30MEPbl, TOMOJOTUYECKUI PO, TOMOJIOIH,
YTJIEBOJIOPO/IbI, KUCIOPOA- U a30TCOAEPKAIIUE OPraHUYECKUE COEAUHEHUS, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHUS; TEOPUHU, 3aKOHBI
(nepuonuueckuit 3akoH .M. MeHnneneeBa, Teopusi CTPOCHUSI OPraHUYECKUX BELIECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUSI MaCChl BEIIECTB, 3AKOH COXPAaHEHHUS U TPEBPAILICHUS
SHEPIUM MPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CUMBOJIMUECKUHN SI3bIK XUMUH,
MHUPOBO33PEHUYECKHE 3HAHMs, JIeKAllMe B OCHOBE IIOHMMAaHUS MPUYUHHOCTU H
CUCTEMHOCTH XHMHYECKHUX SIBJICHUW; NPEACTaBICHUS O MEXaHU3MaxX XHUMHUYECKHUX
peaKkiuii, TEPMOIMHAMUYECKUX U KHHETHUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUsA, O
B3aMMHOM BJIMSIHUM @TOMOB U TPy aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U ME30MEPHBII
s dekrol, opuentanTsl | u Il pona); hakronornyeckue cBeIcHUsSI O CBOMCTBAaX, COCTABE,
MOJIyYEHUU U 0€30MaCHOM HCIOIb30BAHUHN BaKHEHIITUX OPraHUYECKUX BEILIECTB B OBITY
U MPAKTUYECKOW JEATENbHOCTU YeJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO
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MPOM3BOJCTBA (HA TMpUMEpe NPOW3BOJACTBA METaHONA, TMepepadoTku HedTH);
c(hOpMHPOBAHHOCTh YMECHHI . BBISBIIATH XapaKTEPHBIC TPU3HAKHN TIOHITHH,
yCTaHABIMBAaTh WX B3aWMOCBSI3b, HCIIONH30BAaTh COOTBETCTBYIOIIWE  IOHSATHS
py  ONMHCAaHWUM COCTaBa, CTPOCHUS M CBOHCTB OPTraHUYECKUX COCIUHEHUI;
c(hOpMUPOBAHHOCTh YMEHHUIA:
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTABIICHUS MOJICKYJIIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX) (OPMYNI OpraHMYECKHX
BEIICCTB; COCTaBIIATH YPAaBHCHHUS XMMHUYECCKUX PEaKIUK M PaCKPhIBaTh WX CYIIHOCTH:
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA ITOCPEICTBOM COCTABIICHUS JICKTPOHHOTO
OaJlaHca 3THX pEeaKIMi, Peakuii HOHHOTO OOMEHa MyTEM COCTaBJICHUS WX TOJHBIX U
COKpAIEHHBIX MOHHBIX YPaBHEHWH; W3TOTaBIMBATh MOJCIH MOJIEKYJI OPraHWYeCKHX
BEIIECTB /IS HILUTFOCTPAIUH
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHUS; CPOPMUPOBAHHOCTh  YMCHUIA:
yCTaHABJIMBAThH PHHAJIJIC)KHOCTh N3YUYEHHBIX OPraHUYCCKUX BEIICCTB MO UX
COCTaBY M CTPOCHUIO K OTPeACIEHHOMY KJIacCy/TpyIIe COeAMHEHUH, 0asams UM
Ha3BaHM 10 cucreMatnyeckor HomeHkIaType (IUPAC) u npusooums TpuBHAIBHBIC
Ha3BaHUs JJI OTIEIBHBIX MMPEJACTABUTEICH OPraHUIEeCKUX BEIIECTB (ITHIICH,
alleTUJICH, TOJYOJI, TIUIEPUH, ATHICHTIUKONb, (eHon, popmanpaerus,
arieTanbAeTH I, alleTOH, MypaBbUHAs KUCJIOTa, YKCYCHAsl KUCJIOTa, CTEapHHOBAS,
OJIEMHOBAsI, TAJTBMUTUHOBAS KUCJIOTHI, TIIUIIMH, allaHUH, MallbTO3a, PPYKTO3a, AHUJIHH,
JTUBUHII, U30TIPEH, XJIOPOIPEH, CTUPOI U JPyTHE); CPOPMUPOBAHHOCTH YMECHHSI
OTIPEICIISATh BUJI XUMHUECKON CBSI3H B OPraHUIECKHUX
COCTMHCHHMSIX (KOBAJICHTHAS M HOHHAS CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBS3b);

chOpPMHPOBAHHOCTh ~yMEHHUS TNPUMEHATH TOJOXKEHHUS TEOPUU  CTPOCHHS
oprannueckux BemecTB A.M. BytiepoBa 11 OOBSACHEHHS 3aBUCHMOCTH CBOMWCTB
BEIIECTB OT MX COCTaBa W CTPOCHUS;, CPOPMUPOBAHHOCTh YMEHHH XapaKTepHU30BAThH
COCTaB, CTpOeHHE, (PU3MYECKHUE W XMMHUYECKHE CBOWCTBA TUIHYHBIX MPECTABUTEICH
pPa3IMYHBIX KJIACCOB OPraHMYECKUX BEUIECTB: AJIKAaHOB, IMKIIOAJIKAHOB, AJIKEHOB,
aJKaJMEeHOB, aJIKWHOB, ApOMAaTUYECKUX YIIIEBOJOPOI0B, CIIUPTOB, aJbJIETUA0B, KETOHOB,
KapOOHOBBIX KHCJIOT, MPOCTBIX M CIOXXHBIX 3(PHUPOB, XUPOB, HUTPOCOCIWHEHUU U
aMMHOB, AaMUHOKHCIIOT, O€JKOB, yrieBoJAoB (MOHO-, JHW- W TOJHCAXapua0B),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXKITY HUMH ypaBHEHUSAMU COOTBETCTBYIOIIUX XUMHUYECKHUX
peakiuii ¢ UCTOJIb30BAHUEM CTPYKTYPHBIX (hOpMys; cHOPMHUPOBAHHOCTH YMEHHUS
MOATBEPKAAaTh HA KOHKPETHBIX MTPUMEpPaAX XapaKTep 3aBUCUMOCTH PEAKIITMOHHOM
CIOCOOHOCTH OPraHUYECKUX COSIMHEHHUM OT KPAaTHOCTH U TUIA KOBAJICHTHOU CBSI3M (G-
U TT-CBSI3M ), B3AUMHOTO BIIMSHUSI AaTOMOB U T'PYIII aTOMOB B MOJIEKYJIaX;
c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJAOPOAHOTO ChIPhs
(HedTh, MPUPOJIHBIN Ta3, Yrodib), CIIOCOOBI €ro NEPEPadOTKU U MPAKTUUECKOE
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MIPUMEHEHHE TIPOJIYKTOB MepepaboTKu; ChOPMUPOBAHHOCTD BIaJCHUS CUCTEMOU 3HaHUI
O €CTECTBEHHO-HAaYYHBIX METOJaX
MO3HAHUS — HAOJIIOJICHNUU, U3MEPEHUU, MOJICTTUPOBAHUH, SKCIIEPUMEHTE (PeaIbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSITh 3TH 3HaHUS;, CPOPMHUPOBAHHOCTH YMEHUS
MIPUMEHSITH OCHOBHBIE OTEPAIIMU MBICIIUTEILHOU IESITEILHOCTH — aHAIN3 U CUHTE3,
cpaBHEHHE, 0000IIIeHIE, CUCTEMATU3AIIMIO, BBISIBJICHUE IPUYNHHO-CIIC/ICTBEHHBIX CBSI3EH
— JUTsl U3Y4YEHUSI CBOMCTB BEIIECTB M XUMUYECKHUX peakiuii; chOpMUPOBAHHOCTh
YMEHUM: BBIABIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN
C TIOHSATUSAMHU U TIPEICTABICHUSMH JIPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB Il O0Jee
OCO3HAHHOT'O TMOHHMMAaHUs CYIIHOCTH MAaTEPUAIIBHOTO €IWHCTBA MHUpPA, UCIOJIH30BaTh
CUCTEMHbBIC 3HAHUS IO OPTraHUYECKON XUMHUU Il OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUH, MMEIOIINX €CTeCTBEHHO-HAYYHYIO MNPHUPOAY; CHOPMHUPOBAHHOCTH YMEHUMA:
POBOJIUTH PACUETHI TTO0 XUMUIECKUM (HOpMYyJiaM U
ypaBHEHUSM XHUMHUYECKHX PEaKIUi C UCIOJb30BaHUEM (DU3NUYECKUX BEIMYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPHU3YIOIMIUX BEIIECTBA ¢ KOJTMYECTBEHHO I
CTOPOHBI: PacU€Thl MO HAXOXKJICHUIO XUMHUYECKON (hOPMYJIbI BEIIECTBA MO U3BECTHBHIM
MAaCCOBBIM  JIOJIAIM XHMHYECKUX JJIEMEHTOB, NPOAYKTaM CropaHus, IIJIOTHOCTH
ra3zo000pa3HbIX BElIeCTB; CHOPMUPOBAHHOCTh YMEHUM: TPOTHO3UPOBATH, AHAJIU3UPOBATH
U OILICHUBATH
C TIO3UIIUNA IKOJIOTHUECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM U MPOM3BOICTBEHHOMN
NeATeIbHOCTH 4YeJOBEKa, CBSA3aHHOHW C TMepepabOTKON BEIIECTB, MCIIOJIb30BaTh
MOJIYYEHHBIC 3HAHUS JJI TMPUHATHS TPAMOTHBIX PEIICHHH TPoOJeM B CHUTYyaIHsX,
CBSI3aHHBIX C XUMHEH; cHOPMUPOBAHHOCTh YMEHHI: CAMOCTOSTEIBHO IJIAHUPOBATh U
MPOBOJAUTh XUMHUYECKUHN SKCIIEPUMEHT (ITOJyYEHHUE U U3YUYCHUE CBOMCTB OPraHUYE€CKUX
BEILIECTB, KAYECTBEHHbIC PEAKIMH  YIVICBOAOPOJOB  PA3JIUUYHBIX  KJIACCOB U
KHUCJIOPOJICOJICPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIBHBIX 3a7a4
M0 PACIO3HABAHUIO OPTAaHMYECKHX BEIIECTB) C COOJIIOIEHHEM TMpaBMil 0E30MacHOTO
oOpalieHusi C BeleCTBaMU M Ja0OpaTOPHBIM 00OpyaoBaHHEM, (HOPMYIUPOBATH IETh
UCCJIEIOBaHUS, TPEACTABISTh B Pa3NUYHON (OpMe pe3yiabTaThl SKCIEPUMEHTA,
aHANMM3UPOBATh U OIICHWUBATH WX JOCTOBEPHOCTh;  C(HOPMUPOBAHHOCTH YMEHUM:
cOOJTI01aTh TIPaBUIIA SKOJOTUYECKU 1IETIECO00PA3HOTO TTOBEICHHS B OBITY
U TPYAOBOM AEATEIBHOCTH B LENAX COXPAHEHHUS CBOErO 3/I0POBBS, OKpYXKarollei
MIPUPOJIHON Cpelibl U TOCTUKEHUSI €€ YCTOMYMBOTO pa3BUTHS; OCO3HABATh OMACHOCTH
TOKCUYECKOTO JEUCTBHS HA KUBbIE OPraHU3MbI
ONpPENCIIEHHBIX OPraHMYECKUX BENIECTB, IMOHUMass cMbIca nokazarens [IK;
aHaJTU3UPOBATH  1IEIECO00Pa3HOCTh MPUMEHEHHUS OpraHUYECKUX
BEILIECTB
B IPOMBIIIJIEHHOCTH W B OBITY C TOYKMA 3pPEHUSI COOTHOIICHUS PHUCK-TOJIb3a;
c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIATH IE€JICHANPABICHHBIN MOUCK XUMHYECKOU
nHpopMalMK B PA3IUYHBIX MCTOYHUKAX (HaydyHas U ydyeOHO-Hay4yHasi JUTEpaTypa,
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cpencTBa MaccoBod nmH(popmanmu, MHTEpHET U Opyrue), KpUTUUECKH aHAIUUPOBATND
XUMHAYECKYI0 HHPOPMAIHIO, nepepabamuiéams €€ U UCNOIb308aMb B COOTBETCTBHUH C
MOCTaBJICHHON y4eOHOM 3a1aueit.

11 KIIACC

[IpeamerHbie pe3ynbTaThl OCBOCHUs Kypca «OOIas ¥ HeopraHuyeckass XUMUS
OTPaXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUI: O MaTepUaJIbHOM €IMHCTBE  MUDA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBICHUN MPUPOJIbI, 0 MECTE U 3HAYECHUU XUMHUU B
CHUCTEME €CTECTBEHHBIX HayK U €€ poJii B OOECIEUYCHUH YCTOMUMBOTO PA3BUTHS, B
pelIeHuH MpooJIeM SKOJIOTHYECKOM, SJHEPreTHUECKOW U MUIIEBOI 0€30MacHOCTH,
B Pa3BUTUM MEAUIIMHbBI, CO3IAHUM HOBBIX MATEPHUATIOB, HOBBIX UCTOYHUKOB HEPTUH, B
o0ecrieueHUH parmoOHaIBLHOTO MPUPOIOIIOIL30BaHuUs, B HOPMUPOBAHUN MUPOBO33PEHUS
U o0IIel KyJbTyphl UeJIOBEKa, a TaKXKe AKOJOTHMUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3J0pOBBIO U TPUPOAHON Cpeje; BIAJECHUE CHUCTEMOW XUMUYECKHUX 3HAHWH,
KOTOPasi BKJIIFOYAET: OCHOBOIOJIATAIOIINE
HOHSITHSI — XUMUYECKUN IJIEMEHT, aTOM, SIAPO aToMa, U30TOIMbI, JIEKTPOHHAsT 000JI0UKa
atoma, S-, pP-, d-aToMHbBIE OpOWMTANM, OCHOBHOEC U BO30YXKIEHHOE COCTOSHHUS aTOMa,
rUOpUIU3aIHS aTOMHBIX opOuTanei, WOH, MOJIEKYIa, BAJICHTHOCTb,
ANEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas CBA3b (KOBaJCHTHaS,
MOHHAsl, METAJUIMYECKasi, BOJOPOJHAs), KpUCTAJUIMYECKas pelérka, XUMHYeCcKas
peakius, pacTBOP, SJIEKTPOIUTHI, HEIIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS JUCCOLMALINS,
CTENEHb JIUCCOLMAIMK, BOAOPOAHBIN IOKAa3aTelb, OKUCIUTENIb, BOCCTAHOBUTEIND,
TETI0BOM A(PPEKT XMMUYECKON peaKIuK, CKOPOCTh XUMHUUECKON peaKIuu, XUMHUYECKOe
pPaBHOBECUE; TEOPUM M 3aKOHBI (TEOpHUS] DIEKTPOJIUTUYECKOW JHUCCOLHUAIINH,
nepuoanueckuii 3axkoH [[.MI. MenneneeBa, 3aKOH COXpaHEHHMS MACChI BELIECTB, 3aKOH
COXPAaHEHHUs U MPEBPALLCHUS SHEPTUHU IIPU XUMUUYECKUX PEAKLUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEUCTBYIOIIUX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK
XUMHH, MUPOBO33PEHUYECKNE 3HAHUSI, JICKAIIHNE B OCHOBE MOHUMAHUS NPUYMHHOCTH U
CUCTEMHOCTH XUMHMYECKUX SBIICHUH; COBPEMEHHBIC IPEACTABICHUS O CTPOCHUH
BEIIECTBA HA ATOMHOM, HWOHHO-MOJEKYJIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSIX;
MPEICTABIEHAST O MEXaHU3MaX XUMHUYECKUX PEaKUnui, TEPMOJUHAMUYECKUX U
KMHETHUYECKHX 3aKOHOMEPHOCTSAX WX NPOTEKAHUSA, O XHMMHUYECKOM PAaBHOBECHUH,
pacTBOpax U JUCIEPCHBIX CUCTEMAX; (DaKTOJIOTHYECKHUE CBEJCHUS O CBOMCTBAX, COCTABE,
MOJIy4YeHUH W 0€30MaCHOM MCIOJIb30BAHUU BaKHEHIIMX HEOPraHWYECKUX BEIIECTB B
OBITY W TMPAKTHYECKOM JEATENbHOCTH YeJOBEKa, OOIIMX HAy4YHBIX MPUHLIHAMNAX
XUMHUYECKOTO MPOU3BOJICTBA; CHOPMUPOBAHHOCTh YMEHHUMN: BBISABISITH XapaKTEpPHbIE
MPU3HAKU [TOHATUH,
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ycmauaenueams WX B3aAUMOCBA3b, UCHOAb3064Mb COOTBETCTBYIOLIME IOHATUA IIPH
OMMCAaHUM HEOPTAaHMYECKUX BEIIECTB U UX MpeBpallieHuit; chopMUpPOBAHHOCTh YMEHUS
HCMOJIb30BATh XUMHYECKYIO0 CUMBOJIUKY
JUIsL  COCTaBJIeHHs (OpMyJn BEUIECTB M  YPAaBHEHHMHA XHMMHUUYECKHX  pEaKIuil,
cucreMarnueckyto HomeHkiatypy (IUPAC) u TpuBHaibHBIE Ha3BaHUSI OTACIBbHBIX
BelecTB; CHOPMUPOBAHHOCTh YMEHHUSI ONMPEACNISITh BAJICHTHOCTh U CTENEHb OKHUCJICHUS
XUMHUYECKUX AJIEMEHTOB B COSAMHEHUSX, BUJI XUMUYECKOU CBsI3U (KOBAJICHTHAs, MOHHasl,
MeTaJUTM4ecKasi, BOJIOPOJIHAS ), TUM KPUCTAJUTMYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;
c(hopMUPOBAHHOCTh YMEHUSI OOBSICHSTH 3aBUCUMOCThH CBOMCTB BEIIECTB
OT BUIa XUMUYECKON CBSI3U U TUIA KPUCTAJUTMUYECKON PEIIETKU, OOMEHHBIA U JOHOPHO-
aKIENTOPHBIA MEXaHW3Mbl O00pa30BaHMUS KOBAJCHTHOW CBSI3U; C(HOPMUPOBAHHOCTH
YMEHUM: KIacCU(UIIMPOBATh: HEOPraHUYECKHUE BEIECTBA MO UX COCTABY, XUMUYECKHE
peakuuy TO Pa3JIMYHBIM TpPU3HAKAM (YMCIYy M COCTaBy pearupyrolux BEUIECTB,
TEIJIOBOMY 3(MQEeKTy peakiuu, HU3MEHEHUIO CTENEeHEW OKHCIICHHS DJIEMEHTOB,
0o0paTUMOCTH, Y4YacCTHIO KaTajiu3aTropa U JIPyrue); CaMOCTOSITENIBHO 6blOUpamo
OCHOBAHUS U KPUTEPHUHM JJIs1 KIACCU(PUKAIUKU HM3YyYaeMbIX BEIIECTB M XHUMHUYECKHX
peakiuii; chopMHUPOBAHHOCTH YMEHHUS PACKPBIBATH CMBICI epuoandeckoro 3akoHa J1. 1.
MenpeneeBa M JEMOHCTPUPOBATH €r0 CHCTEMATU3UPYIONIYI0, OOBSICHUTENBHYIO WU
NPOTHOCTUYECKYI0  (YHKIUHU; COOPMUPOBAHHOCTh  YMEHHUW:  XapaKTepU30BaTh
ANEKTPOHHOE CTPOEHHE aTOMOB U MOHOB XMMHUYECKHUX 3JIEMEHTOB IEPBOr0—YETBEPTOTO
nepuonoB Ilepmonnueckort cucrembl J.M. MenaeneeBa, uCHONB3ys MOHSATHS
«OHEPreTUYECKHE YPOBHU», «IHEPIeTHUYECKHUE TMOIYPOBHH», «S-, P-, d-aTOMHBIC
opOHUTaIN», «KOCHOBHOE M BO30YKIEHHOE YSHEPTCTUUECKUE COCTOSIHHS aTOMay; OOBSICHATH
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHMUYECKUX 3JIEMEHTOB M HMX COEIUHEHHH IO
nepuonaM u rpynnam Ilepuommueckor cucremsl [[.MI. MenzaeneeBa, BaJCHTHBIE
BO3MOXXHOCTH aTOMOB J3JIEMEHTOB HAa OCHOBE CTPOCHHS HMX DJIEKTPOHHBIX O000JIOYEK;
c(hOpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMHCHIBATH) OOIMIME XUMHUYECKUE
CBOMCTBA BEILIECTB PA3JIMYHbBIX KIACCOB, HOOMBEPHCOanb CYyIIECTBOBAHUE T€HETHUECKON
CBSI3M MEX/ly HEOPTaHUUYECKUMU BEIIECTBAMU C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHYECKUX PEAKIHii; CHOPMHUPOBAHHOCTH YMEHHUS
PacKphIBaThH CYIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIIMH TOCPEJCTBOM COCTABIICHUS DJIEKTPOHHOTO OajaHca 3THX
peaKkiuii; peakuuii HOHHOro OOMeHa IMYTEM COCTAaBJIEHHUS MX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YPaBHEHUI; peakinil THAPOIN3a; PEAKIUA KOMIUIEKCOOOpa30BaHUs

(Ha mpuMepe TUAPOKCOKOMILIIEKCOB IIMHKA W aJIFOMUHUS); COOPMUPOBAHHOCTH YMEHHUS
OOBSICHSITh 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKHUX

peaKkiuil ¢ y4€ToOM UX YHEPreTUUECKUX XapaKTePUCTHUK, XapaKTep U3MEHEHUSI CKOPOCTH

XUMHUYECKOW peaKkluu B 3aBUCUMOCTH OT Pa3IMYHbIX (PaKTOPOB, a TAKXKE XapakTep

CMEIIEHUS] XUMUYECKOTO PABHOBECHUS MO/ BIUSHUEM BHEIIHUX BO3JEUCTBUHN (IPUHIUIL
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Jle Illarenbe); chOpMHUPOBAHHOCTh YMEHHUSI XapaKTEpU30BaTh XUMHUYECKHE PEaKIIMH,

JexKanme
B OCHOBE MPOMBIIIJICHHOTO MOJYyYEeHHUS CEPHOM KHUCIOTHI, aMMHakKa, OOlIME HAay4YHBIC
TIPUHIIUTIBI XUMHUYECKHUX MIPOU3BO/ICTB; 11eJIECO00Pa3HOCTh MPUMEHEHUS
HEOPTraHUYECKUX BEIIECTB B MPOMBIIIUICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHHUSI
PHUCK-TI0JIb3a; COPMUPOBAHHOCTh BJIAJCHUS CHUCTEMOW 3HAHMN O METOJlaX HAyYHOTO
MTO3HAHUS SIBJICHUU IPUPO/IBI — HAOII0ICHUE, U3MEPEHUE, MOACIUPOBAHHE, SKCTICPUMEHT
(peasibHBIN U MBICJICHHBIH ), UCTIOB3YEMbIX B €CTECTBCHHBIX HAyKaX, YMEHUS IPUMEHSATH
ATU 3HAHUS TIPU IKCIEPUMEHTAIBLHOM HCCIEIOBAHUM BEIICCTB U JUIsi OOBSICHEHUS
XUMUYECKUX SIBJICHUU, MMEIOIIUX MECTO B MPUPOAE, MPAKTUYECKOU ESITEIBHOCTH
YeJIOBEKa U B MOBCEHEBHON KU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBS3b XUMHUUYECKHUX 3HAHUN C
MOHSATUSAMH U TIPEJCTABICHUSIMHU JPYTUX €CTeCTBEHHO-HAYYHBIX MPEIMETOB I Oojee
OCO3HAHHOT'O TTOHUMAaHHMSI MaTEPUATIBHOTO €IMHCTBA MHUPa; C(HOPMUPOBAHHOCTh YMEHUSI
POBOJIUTh PACUYETHI: C HCIOJIL30BAaHUEM TIOHSATHUH «MaccoBasi IO BEIIECTBA B
pacTBOpe» W «MOJISIpHAs KOHIICHTpPAIUS»; MAacChl BelIeCTBa WIM O0OBEMa Taza o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WJIM O0OBEMY OJHOTO W3 YYaCTBYIOIIHUX B
peaKIuu BEIIECTB; TEIIOBOTO 3¢ (deKTa peakiuuu; 3HAYCHUsT BOJOPOIHOTO TOKa3aTes
PacTBOPOB KHCJIOT M IIEJIOYeH ¢ M3BECTHOM CTEMEHbIO TUCCOIMAINK; MacChl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTa PEAKIMU, €CIM OJHO U3 UCXOJHBIX BEIIECTB JIAHO B
BUJIC PaCTBOpA C OMPEAEIEHHON MAaCCOBOM J10JI€H pacCTBOPEHHOIO BEIIECTBA MJIU JIAaHO B
n30bITKE (MMEET MPUMECH); JOJIU BBIXOJA MPOAYKTa PEaKIHUH; 00BEMHBIX OTHOIICHUI
razoB; c)OPMHUPOBAHHOCTh YMEHHUN . CAMOCTOSTEIIFHO INIAHUPOBATH M TIPOBOJIUTH
XUMHUYECKUI SKCIEPUMEHT (TPOBEJACHUE PEaKIMii MOHHOTO OOMEHa, IMOJTBEPKICHHE
Ka4eCTBEHHOT'O COCTaBa HEOPraHMYECKHWX BEIECTB, OMPEACICHUE CpEelibl PacTBOPOB
BEIIECTB C TOMOINBI0 WHIMKATOPOB, M3YyUYCHHUE BIUSHHS PA3NUYHBIX (PAKTOpPOB Ha
CKOPOCTh XMMHUYECKOW pEaKIMU, PEIICHUE HKCIEPUMEHTAIbHBIX 3aJad [0 TeMaMm
«Metambl» u «Hemetamnsl») ¢ cobmoieHneM TpaBuil 6€30MacHOr0 OOpalieHus: ¢
BEIIECTBAMHU H JIA0OPATOPHBIM 000OpyAOBaHUEM, (HOPMYIUPOBATH IIEb MCCIEAOBAHMS,
npedcmagnams B paznudHoOl (GopMe pe3ynbTaThl dKCIEPUMEHTA, AHAIU3UPOBAMb W
OIICHMBATh WX JOCTOBEPHOCTH, C(HOPMUPOBAHHOCTH YMEHHWI: COOJIOJATh IMpaBHIIA
MOJIb30BAHUST XUMUYECKOM
MoCy0¥ 1 1abopaTOpHBIM 000pYyI0BaHKWEM, OOpAIlEHHUSI C BEIIECTBAMHU B COOTBETCTBUH
C MHCTPYKITUSIMU TIO BBITIOITHEHUIO Ta00PATOPHBIX XUMHUUECKHUX OIBITOB, SKOJIOTHIECKU
1e71eco000pa3HOro MOBEICHUS B OBITY U TPYAOBOM JEATEIBHOCTU B LIENAX COXPAHEHUS
CBOETO 3JI0OPOBBS, OKPYXAIOIIEH MPUPOJHON Cpelbl M JOCTHKEHUS €€ YCTOMYMBOIO
Pa3BUTHUA, OCO3HABAMb OMACHOCTb TOKCHUYECKOrO JCHCTBUS Ha >KUBbIE OPraHU3MBbl
ONpPENICIEHHBIX HEOPTaHWYECKUX BEIIECTB, ITIOHMMAas cMbIca Tokazatens [I/K;
c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISTH IIEJI€HANPABICHHBIA MOUCK XUMHUYECKOM
nHpopMalMK B PA3IUYHBIX MCTOYHUKAX (HaydyHas U ydyeOHO-Hay4yHasi JUTEpaTypa,
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cpencTtBa MaccoBoi mHpopmanuu, VHTepHET W Apyrue), KPpUTHUECKA aHATU3UPOBATH
XUMHYECKYI0 WH(pOpMaIMio, epepadaTeiBaTh €€ W UCIIOJIB30BaTh B COOTBETCTBHH C
MOCTaBJICHHON y4eOHOM 3aaueil.
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TEMATHYECKOE

INJIAHUPOBAHUE
10 KJIACC
HaumenoBanue
Ne KomuuecTBo OCHOBHBIE BUIIBI AEATEILHOCTH
pa3aesioB U TEM [IporpamMmMHOE coaepkaHue
/o 4acoB o0y4Jaromuxcs
y4eOHOr0 mpeIMeTa

Paspnen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH
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1.1

[Ipenmer oprannyeckou
XUMHUH.

Teopus

CTPOCHUS
OPraHU4eCKUX
coequHEHNN A.

M. bytneposa

[IpeaMer u 3HaUYeHUE OPraHUYECKOU
XUMHH, IPEICTaBICHUE O MHOT000pa3uu
OPraHUYECKUX COCIUHECHUN.
DIJIEKTPOHHOE CTPOECHUE aTOMa
yriiepo/ia: OCHOBHOE M BO30YKJICHHOE
cocTosiHUS. BajieHTHBIE BO3MOXKHOCTHU
aToMa yrjiepojia. XMuMUYecKas CBsi3b B
OpPTraHUYECKUX COCTUHEHUSAX. THUIIBI
rudbpuIM3aIid aToMa yriiepoa.
MexaHu3mMbl 00pa30BaHUs KOBAJICHTHON
cBsi3M (OOMEHHBIN U
JIOHOPHOAKIIENITOPHBIN). THIIBI
NepEKPhIBAHMS aTOMHBIX OpOHTAICH: C-
u -cBsi3u. OguHapHas, JBOWHAS U
TpoitHas cBsi3b. CriocoObl pa3phiBa
CBsI3€il B MOJIEKYJIaX OPraHMYEeCKUX
BemulecTB. [lousTie 0 cBOOOIHOM
panukaie, Hykieoduiie u 3nekTpodure.
Teopust CTpOCHUS OPraHUYECKUX

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHATHS MPU ONKMCAHUM COCTaBA U
CTPOCHHUSI BEIIECTB, JJI1 O0BICHEHUS
OTJIeNIbHBIX (DaKTOB U SIBICHUM.
PackpbIBaTh CMBICIT TTOJIOKEHUN
TEOPUHU CTPOCHUSI OPTraHUYECKUX
BelectB A. M. byTiieposa u
MPUMEHSTH UX JIJIs1 OOBSICHEHUSI
3aBUCUMOCTH CBOMCTB BEIIECTB OT
cocTaBa U cTpoeHus. Mcronbp30BaTh
XUMHUYECKYH0 CUMBOJIMKY JIJIS
COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAaIIEHHBIX, CKEICTHBIX) (hOPMYIT
OPraHUYECKUX BEIIECTB.

OnpenensTh BUIbl XUMHUYECKOMN
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coequneHnii A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTHUE —
CTPYKTYpHas TEOpUSL OPTraHUYECKHUX
COEAMHEHN. 3HAYEHUE TEOPUHU
CTPOEHHMS OPTaHUYECKUX COECTMHEHUM.
MonekynsipHble U CTPYKTYPHBIE
dopmynbl. CTpyKTypHBIE HOPMYJIBI
Pa3JINYHBIX BUJOB: Pa3BEPHYTAs,
COKpalleHHas, ckeneTHas. M3omepusi.
Buasl nzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAs. JIEKTPOHHBIE

3¢ (}eKThI B MOJIEKYJIaX OpraHMueCcKUX
COE€IMHEHU.

NBAyKTUBHBIA U ME30MEPHBIN

addextrr. Tlpencrarnenue o
KJIaCCU(UKAITUU OPTaHUYECKUX

BemiecTB. [loHsTHE O QYHKIIMOHATIBHOM
rpynne. ['omonorus. I'omonornueckue
psanel. HomeHkiatypa opraHu4ecKux
COeJIMHEHUM (cUucTeMaThu4ecKas u
TPUBUAJIbHBIC HA3BAHMUS).

OcobOennocTtu 51 KJ1accupuKaIus
OpPraHUYECKUX pEeaKIuid.
OKHUCIUTEIBHOBOCCTAHOBUTEIbHbBIE
peakiuu B OPraHUYeCKOM XUMUH.
JKcNepuMeHTATbHbIE MeTOAbI

CBsI3M (OJAMHAPHBIE, KPaTHBIE) B
OpPraHUYECKUX COCAUHEHUSIX.
XapakTepu3oBaTh PoJib U 3HAUCHUE
OpPTaHUYECKOW XUMHH B PEIICHUN
po0sIeM SKOJIOTHYECKOH,

NUIIeBOM 0€30MacHOCTH, B

Pa3BUTUU MEIULIMHBI, CO3TaHUN
HOBBIX MaTEpHaJOB, B

o0ecIeyeHn PalOHaIbHOTO
PUPOIOTIOIH30BAHUS;
MOJITBEPXKIATH €€ CBSA3h C IPYTHMH
HayKamH.

Hcnonap30BaTh MOJENIN OPraHUYECKUX
BEIIIECTB

JUISL WJUTIOCTPALMK UX XUMUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHUS.
HaOmromaTes ¥ onuceIBaTh
JIEMOHCTPALIMOHHBIE OIBITHI;

MIPOBOJIUTH M ONUCHIBATH
71a060paTOPHBIEC OMBITHI
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U3YYeHU
NpeBpalleHni:

BECIIECCTB

u

150.¢
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0 JlemoHCcTpanuu:

O 03HaKOMJICHHUE C 00pa3aMu
OpPraHUYECKUX BEIIECTB U MaTepHalaMu
Ha WX OCHOBE;

O OTIBITHI TIO TIPEBPAILIEHUIO
OpPraHUYECKUX BEUIECTB MPH HarpeBaHUU
(mnaByieHue, oOyriIMBaHUE U TOPCHHE).

0 JTaGopaTopHBIC OIBITHI:

O MOJIETUPOBaHUE MOJIEKYJT
OpraHUYECKUX BEIIECTB

Uroro no pazneny

Paznea 2. YrieBogopoasbl
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2.1

IIpenenbHbie
YIJII€BOOPOBI —
aJIKaHbl, HUKJIOAJKAHBI

Ankansl. ['oMosIOrn4ecknii psl aJKkaHoB,
obmast hpopmysia, HOMEHKIATypa U
U30MepHUA. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
anKaHoB, SP3-ruOpuaM3aLUS ATOMHBIX
opOuTasiei yriepoja, 6-CBs3b.
Kongpopmepor. Duznueckue cBOWCTBA
AJKaHOB.

XUMHYECKHE CBOKMCTBA aJIKAHOB: PEAKIIUU
3aMeIleHUs, U30MEPU3ALINH,
JETUJIPUPOBAHUS, LIMKITU3AIIUH,
IIAPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupoze. CriocoOsbl
IIOJIyYCHUS U IPUMEHEHUE AJIKAHOB.

Braners n3ydaeMbIMU XUMUYECKUMU
MOHATHUSIMH.

BBIABIATE XapakTepHbIE

IIPU3HAKU ITOHATHUH,

YCTaHAaBIINBAaTh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIIHE
MOHATUSA TIPU ONMCAHUM COCTAaBa,
CTPOEHHUS U MpPEBpAILCHUI
OpraHWYECKUX COCTMHEHUH.
Hcrnonp30BaTh XUMUYECKYIO
CUMBOJIMKY JJISl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJIETHOMI) (hOpMYyJT YIiIeBOIOPOIOB.

Huknoankanel. O6mmas hopmyia,
HOMEHKJIaTypa U U30MEPHS.
OcoOEHHOCTH CTPOCHHS U XUMHUYECKUX
CBOMCTB MaJjbIX (IIHUKJIOMPOTIaH,
UKII00yTaH) ¥ OOBIYHBIX (ITUKIIOTICHTAH,
IUKJIOTE€KCaH) IUKI0aTKaHOB. CiocoObl
MOJIYYCHUS ¥ IPUMEHEHNE ITUKIIOATKAHOB

VYcraHaBnuBaTh MPHHAICKHOCTD
BCILIECTB K ONPEICIICHHOMY KJIacCy
VIJIE€BOJIOPOJIOB 1O COCTaBy H
CTPOEHHIO, HAa3bIBATh UX

[0 CUCTEMATUYECKO HOMEHKJIIATYPE;
MIPUBOAUTH TPUBHUAJIBHBIC Ha3BAHUS
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2.2

Henpenenvubie
yIJII€BOAOPOIBI:
AJIKEHBI, aJIKaIUCHBI,
AJKHAHBI

14

AnkeHsl. [ OMOJIIOTHYECKHN ST AIIKEHOB,
obmast hpopmysa, HOMEHKIATYpa.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYII aJIKEHOB, SP*-
ruOpuIM3alns aTOMHBIX OpOUTaIei
yriaepona, 6- U m-cBsi3u. CTpYKTypHas U
reoMeTpuueckas (yuc-mpauc-)
n3zomepusi. Duznyeckue CBOMCTBA
AJIKEHOB. XMMHUYECKUE CBOKCTBA:
peaKkIuy NPUCOEANHEHUS, 3aMEILICHUS B
O-TI0JIO’KEHUE IPU IBOMHOM CBS3H,
ITOJIMMEPU3ALIUU U OKUCIICHHUS.
IIpedcmasnenue o mexanuzme peaxyuu
INeKMPOPUILHOLO NPUCOEOUHEHUS.
[IpaBuio MapkoBHuKOBa. KauecTBeHHBIE
pEaKiuy Ha TBOMHYIO CBS3b.

Crioco0bl OTy4eHHs ¥ IPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukarus ankaaneHoB
(comnpsiKEeHHbIE,

OTIEIBHBIX TPEICTABUTEIICH
YTJIEBOJIOPOJIOB.

OmnpenensaTs BUIbI XUMUYECKON
CBSI3U B MOJIEKYJIaX yTJIE€BOJOPOIOB
(KOBaJICHTHAsI HETIOJISIpHAS U
NOJIIpHAs, G- U T-CBA3b).
[TonTBep)aaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
pPCaKIMOHHOM CIIOCOOHOCTH
YIJIEBOAOPOJIOB OT KPATHOCTH U THIIA
KOBAJICHTHOM CBSI3U (G- U T- CBS3H),
B3aMMHOTO BJIIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TAaKXKe OT
0COOEHHOCTEN peann3auu
Pa3TUYHBIX MEXaHU3MOB IIPOTEKAHUS
peaKiuu.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npuMeHeHne, PU3NYECKUe U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYyYEHHS YTIEBOIOPOIOB,
MPUHAJIEKAINX K PA3TUIHBIM
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U30JINPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco0EHHOCTH ANEKTPOHHOTO CTPOCHUS U
XUMUYECKUX CBOMCTB COMPSIAKEHHBIX
JIUEHOB, 1,2- u 1,4-ipucoeinHeHnE.
[Tonumepuzaius ConpsiKEHHBIX TUEHOB.
Cnoco0bI mosTy4eHus: U MPUMEHEHUE
aJIKaJIMEHOB.

Ankunbl. ['oMmonoruueckuil psiji aTKMHOB,
obmast hopmysia, HOMEHKJIATypa U
U30MepHUd. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI
AJKUHOB, SP-TUOPUAN3AIINS DJICKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA AJIKUHOB.

XUMHUYECKHE CBOWCTBA: PEAKIIUU
MPUCOCIUHEHHS, TUMEPU3ALINU U
TpUMEpU3alMH1, OKUCIeHUs. KucioTHbIE
CBOMCTBA aJIKWHOB, UMEIOIINX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pPEAKIINU
Ha TPOMHYIO CBS3b.

Crioco6bl IOTy4YeHHsI ¥ IPUMEHEHUE
AJKUHOB

KJIaccam.
BbISIBIATE TEHETUUECKYIO CBSI3b
MEXKy YII€BOAOPOAAMU PA3INYHBIX
KJIACCOB U MOJATBEPKAATH €€
HaJIMYM€ YPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEAKIMK C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX ()OPMYJT BEIIECTB.

XapakTepu30BaTh HCTOYHHKHU
YTIEBOAOPOIHOTO ChIphs (He(Th,
MPUPOIHBIN Ta3, yroJib), CHOCOOBI UX
nepepadoTKU U MPaKTHIECKOe
NpUMEHEHHUE MOTYy4aeMbIX MPU ITOM
MPOTYKTOB.

Hcnonb3oBaTh 00IIIEHAYYHBIC
METO/IbI TIO3HAHUSL TIPH
CaMOCTOSITEIILbHOM TUIAHUPOBAHUH,
MPOBEJICHUU U OTIMCAHU U
XUMHUYECKOTO IKCIIEPUMEHTA
(JTabopaTOpHBIE OTBITHI U
npakTudeckue pabotsr). CrienoBaTh
npaBwiIaM 0e30MmacHoi paboThI B
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2.3

ApomaTtuyeckue
yTIEBOI0PO/IbI (ApEHBI)

ApomaTu4ecKue yriaeBoI0pOIbL.
["'omonorudeckuii psisi apeHoB, 001Ias
dopmyna, HOMEHKIATYpa U U30MEPUSI.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYJIbI O€H30171a.

7abopaTopuu P UCIOJIH30BAHUU
XUMHYECKOU IOCYbI U
000pyI0BaHMsl, a TAKXKE MPaBUIIaM
oOpalieHus ¢ BEIIeCTBaMH B
COOTBETCTBHH C HHCTPYKITUIMU

Ilpasuno apomamuunocmu, npumepsl
apomamudeckux coeOuHeHull.
du3nUeCKUe CBOMCTBA APEHOB.
XuMHuecKue cBoiicTBa O€H30J1a U €ro
TOMOJIOTOB: PEaKIIUU 3aMCIICHUS B
OCH30JIbHOM KOJIBIIE U YTIIEBOIOPOTHOM
paaukane, peakiui IpUCcoeIUHEHUS,
OKHCJIEHHE T'OMOJIOI0B OEH30JIa.
Peaxyuu snexkmpogunvroco 3ameujerus.
[IpencraBnenne 00 OPUEHTUPYIOIIEM
JIEUCTBUU 3aMECTUTEIIEN B OEH30JbHOM
KOJIbIIC Ha MPUMEPE ATKHIBHBIX
paanKaIoB, KapOOKCUIBLHOM,
TUJPOKCHIBHBIN, aMUHO- U HUTPOT'PYIII,
aTOMOB T'aJIOICHOB.

OCo0EHHOCTH XUMHUYECKUX CBOMCTB
ctupona. [lomumepuszanus ctuporna.
Croco6bl IOTy4YeHHs ¥ PUMEHEHUE
apOMaTUYECKUX YIJIEBOJOPO/IOB

BBITIOJIHEHUS JTA00PATOPHBIX
OTBITOB U MPAKTUYECKUX PabOT IO
MOJTYYEHUIO U U3YUYEHUIO
OpraHWYECKHUX BEIICCTB.
[IpeacTaBnsaTh pe3ybTaThl
AKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOLIUX
pEeaKIil ¥ AeNaTh BBIBOABI HA X
OCHOBE.

[IpoBOANTE BEIYMCHEHUS IS
ONPEICIICHUS] MOJICKYJISIPHOM
(bopMyIIbl OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XUMUYECKON
PEaKIMU U IO MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJSIIUX B €r0
cocTas, 1Mo Macce (00bemy)
MPOJTYKTOB CTOpPaHUS.
CamocCTOATENbHO IAHUPOBATH U
OCYLIECTBIIATH CBOIO
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2.4

IIpuponHbIle HCTOYHUKA
YII€BOJOPOIOB U UX
nepepadoTKa

[Ipupoanslii raz. [lonyTHble HETAHBIE
ra3pl. HeTb 1 €€ npoucxoxaeHue.
KamenHslii yroib 1 NpoayKThI €ro
nepepadoTKu.

Cnoco0bl nepepaboTku HePTH:
NeperoHkKa, KpeKUHT (TepMHUUYECKUM,
KaTaJIUTUYECKUH ), pu(OpMUHT, TUPOIIU3.
[IpoaykTel nepepaboTKH HEPTH,

[I03HABATEJIbHYIO ACATEIIBHOCTD;
IIPUHUMATh AKTUBHOE YYacTUE B
IpynnoBoil yueOHOM AesTENbHOCTH

UX MPUMEHEHUE B MPOMBIIUICHHOCTH U
B OBITY.

I'eneTnyeckas CBA3b MCIKAY Pa3INYHBIMU
KjJIacCaMH YIJI€BOOOPOIOB
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2.5

["amoreHnpoun3BoaHbBIE
YTII€BOJIOPOJIOB

DIIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOJAHBIX YITIEBOJOPOIOB.
Peakunn 3amMenieHus rajioreHa Ha
TUJIPOKCHUII, HUTPOTPYIIIY, [IMAHOTPYIIY,
aMuHoOrpymmy. /leiicteue Ha
rajoreHIPOU3BOAHBIE BOJTHOTO U
CIIMPTOBOI'0 PaCTBOPA LIEJIOYH.
B3aumoelicTBue qurajorecHajJkKaHOB C
MarHveM u uuHKoM. [Tonsitue o
METAJIIOOPTaHUYECKUX COETUHEHUSX.
Hcnonb3oBaHKe rajioreHNnpor3BOIHbIX B
OBITY, TEXHUKE U B CUHTE3E.
JKCNepUMEeHTAIbHbIE METO/IbI
U3Yy4YEeHHS BelecTB U UX
npeBpalleHn:

O JleMoHCTpanuu:
0 nemoHCTpanus GU3NIECKUX CBOHCTB

YTJIEBOJAOPOJIOB  (pacTBOPUMOCTH); [
Ka4eCTBEHHBIE PEaKIUU

YTJIEBOJOPOJIOB PA3IUUHBIX KJIACCOB
(oOeciBeunBaHre OPOMHOM W HUOTHOM
BOJIbI, PaCTBOpa MepMaHraHaTa Kajus,
B3aHMMOJICHCTBHE arleTHJICHA
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C aMMHa4YHbIM PacTBOPOM OKCHJIA
cepebpa);

O o0pas3libl IIacTMacc, KayuyyKoB U
PE3UHBI,

O kosutekuun «HepTe» u «Yromby;
d Busieopparment «Bynkanuzarus
PE3UHBI».

0 JTaGopaTopHBIC OIBITHI:

d O3HAKOMJIEHHUE C 00pa3laMu
IJ1acTMacc, KayudyKoB U pe3uHsbl; U

MOACIUPOBAHUC MOJICKYJI YITICBOJOPOJ0B
" TaJIOTCHOIIPONU3BOAHBIX;

O MOJIy4eHUE METaHa U U3YUYEHUE €TO
CBOMCTB,;
O MOJIy4YCHHUE alleTUJICHA U U3YUYEHUE

€r0 CBOICTB.

* [IpakTuueckue paboOTHI:
Ne 1. ITosyueHue 3TUIEHA U U3YYEHHE €TO

CBOMWCTB.
* PacuéTHrle 3a1a4n;

d onpeielieHHe MOJIEKYJISIPHOI
(hOpMyITBI OPTaHUYECKOTO BEIIECTBA TI0
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MAaCCOBbBIM OOJIIM AaTOMOB 3JJICMCHTOB,
BXOOAIIHUX B €I'0 COCTAaB,
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0 HaxoXkaeHHe MOJEKYISIPHON (OpMYJIbI
OpPraHUYeCcKOro COEIMHEHUS M0 Macce
(00BeMy) IPOJIYKTOB CTOpaHUsL; pacu&Thl
110 YPABHEHUIO XUMUYECKON peaKuu

Hroro no pazneny
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Paznen 3. Kucjsiopoacoaepsxkamnue opranndeckne coeMHeHust

3.1

Crouptel. @eHon

11

[IpenenbHbIE OTHOATOMHBIE CITUPTHI.
Crtpoenue MoJieKyn (Ha mpumepe
MeTaHoJja U dTaHoJa). ['omomorudeckuii
psn, obmast hopmysa, u3oMepus,
HOMEHKJIaTypa U KJaccuduKaius
cupToB. PU3NUECKHE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHUs, IeTUApaTaliy, OKUCICHHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWUYECKUMH KUCIOTaMHU.
KadecTBeHHas peakiiysi Ha OJITHOATOMHBIE
crupThl. DU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CrocoObl MOTydeHus U
MPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[TpocTeie 3pupsl, HOMEHKIATYpA U
uzomepusi. OcoOeHHOCTH (PU3HUECKHUX U
XUMHUYECKUX CBOMCTB.

PackpriBaTh CMBICT U3y4aeMbIX
MOHSATUHN (BBIJETSATh UX XapaKTEPHbIE
MIPU3HAKHW ) U TIPUMEHSITH 3TH TOHSITHUS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, JJI1 OObSICHEHUS
OTJENbHBIX (PAKTOB U SBJICHUM.
Hcnonb30BaTh XUMHUYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)
bopMyIT KUCIOPOICOACPIKAIITIX
OpraHUYECKHUX BEIIECTB.

VY craHaBnuBaTh MPUHAJIEKHOCTh
KHCIIOPOIOCOAEPKAIINX
OpraHWYECKHUX BEIIECTB

K OIpEJEICHHOMY KJIaccy MO COCTaBy
U CTPOCHMIO, Ha3blBaTh HUX MO
CUCTEMAaTHUYECKON  HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATHLHBIC HA3BAHUS
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MHOroaTroMHbI€ CIIUPTHI:
ATWJICHTJIMKOJb U TJIMIICPHH.
du3nyecKkrue 1 XUMHUYECKUE CBOMCTRA!
peaKIny 3aMEIICHHS, B3aUMOJICHCTBUE C
OpraHUYECKUMHU U HEOPTaHMYCCKUMU
KHUCIIOTaMH, KAaUeCTBCHHAs PEaKIUs Ha
MHOTOATOMHBIE CITUPTHI.
dusnonornyeckoe AeiCcTBUE HaA
opranusM 4enoBeka. CriocoObl
TIOJIYYCHUS U IPUMEHEHUE
MHOTOaTOMHBIX CIIUPTOB.

®enon. CTpoeHrne MOJIEKYJIbI, B3AUMHOE
BJIMSTHUE THJIPOKCOTPYTIIBI U
O€H30IbHOTO si/Ipa. DU3HUECKHe
cBoiicTBa (heHona. OcobeHHOCTH
XUMHUYECKUX CBOUCTB (peHoIa.
KauectBennnie peakiuu Ha (HEHON.
ToxcuunocTs herona. CrocoOsl
MOJIYYCHUS U IPUMEHeHne (heHona.
denonpopmanbaeruaHas cMoJia

OTJEJIBHBIX MPEACTABUTEIECH
KUCIIOPOACOEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIeCKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI MOTYYEHUS
MPEJICTAaBUTENCH pa3IMUHbBIX KIIACCOB
KHUCJIOPOJICOJCPKAIINX COCTUHEHU;
BBIABJISITh TCHETUUECKYIO CBA3b
MEXKJ1y HUMU U MOJITBEPKAATh €€
HAINYUE YPABHCHUSIMHU
COOTBETCTBYIOIIMX XUMHAUYECKUX
PEAKINH C UCIIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJT BEIIECTB.
[TonTrBepkaaTh HA KOHKPETHBIX
MIpUMEPAX XapAKTEP 3aBUCUMOCTH
PEeaKIMOHHOM CITIOCOOHOCTH
KUCIIOPOACOACPIKAIIUX
OPraHWYECKHUX BEIIECTB OT
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3.2

KapOonunbhbie
COCTUHCHHS:
aNbJICTUBI U KCTOHBI.

KapOoHOBbIE KHCIIOTHI.

CrnosxHble 3Qupsbl.
Kupsl

21

KapOoHunbHbIE COCAMHEHNS: aTbACTHIbI
Y KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHUIIbHOM TpyMIIbI.
["'oMonorudeckue psasl aabACTHAOB U
KETOHOB, o011as ¢popmyna, U3oMepus U
HOMEHKJaTypa. dusnueckue cBocTBa
QJIBJICTH]IOB ¥ KETOHOB.

(GYHKIIMOHAIBHBIX TPYIIN B COCTaBE
MX MOJIEKYJI, B3AUMHOT'O BIIASIHUS
aTOMOB U TPYIIIl aTOMOB B
MOJIEKYJIaX; a TAKKE OT
0COOEHHOCTHU pean3aluu
Pa3JIMYHBIX MEXaHU3MOB IIPOTECKAHUSA
PEAKILIUH.

OnuceIBaTh COCTaB, XUMHNYCCKOC
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XUMHUYECKHME CBOMCTBA aJIbIETUAOB U
KETOHOB  (peakiuu MPUCOCTUHCHHUS).
IIpeocmaenenue o mexanmusme peaxyuti
HYK1e0QuIbH020 npucoeouHeHusl.
OkucieHue ajpJIeTuI0B, KauyeCTBCHHBIC
peakiu aJbJACTHU/IOB. CriocoOml
MOJIYYEHUS U IPUMEHEHUE allbJIETUIOB U
KETOHOB.

OnHOOCHOBHBIE TIPE/ICIIbHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHCJIOT.
N3omepust u HoMeHKIaTypa. Ousnyeckue
CBOICTBA, BOJIOPOIHBIE CBSI3H.
XHUMHUYECKHE CBOWCTBA: KUCIOTHbIE
CBOICTBA, peakius dTepuPpuKaIni,
pPEaKIUU C y4aCTUEM YTIIEBOJOPOJTHOTO
paaukana.

[ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX
KHUCIIOT: CIIOKHBIE d(UPBI, aHeUOPUODL,
2AN102eHAH2UOPUOBL, AMUODL, HUMPUTIBL.
Oc00EeHHOCTH CBOICTB MYypaBbUHOM
KHUCIIOTHI.

MHuoroo6pasue kKapOOHOBBIX KHUCTIOT.
Oco0eHHOCTH CBOMCTB HEMPEAETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,

CTPOCHHUE ¥ TIPUMCHECHHE KUPOB H
YIJIEBOOB, XapaKTEPU30BATh UX
3HAYEHUE IS )KU3HEACSITSIbHOCTH
OpPTraHW3MOB.

Oco3HaBaTh ONAaCHOCTH BO3JICHCTBUS
Ha )KMBBIC OPTaHU3MBI
OTIPEICIICHHBIX
KHCJIOPOJICOEPIKAIIINX
OpPraHUYECKHUX BEIIECCTB H MOSCHSTh
Ha IPUMEPax CroCcOObl YMEHBIIICHUS
Y TIPEJIOTBPAILCHUS UX BPEIHOTO
BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBaTh 00lIEHAYYHBIE
METO/Ibl IO3HAHUSL TIPH
CaMOCTOSITEIILHOM TUIAHUPOBAHUH,
MPOBEJICHUU U OTIICAaHUU
XUMHYECKOTO IKCIIEPUMEHTA
(;1abopaTopHBIE ONBITHI U
npakTudeckue pabotsr). CrienoBaTh
npaBmiIaM 0e30macHoi paboThI B
7ab0opaTOpUu TPU KUCTIOTH30BAHUU
XUMHUYECKOU MOCYbI U
000py0BaHMs, a TAKKE MpaBUIaM
oOpallieHus ¢ BellleCTBaMH B
COOTBETCTBHUH C MHCTPYKITUSIMU
BBITIOJTHEHUS JTA0OPATOPHBIX OMBITOB
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JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

Y IPAKTHYECKUX padoT Mo
MOJTYYEHUIO U U3YUEHUIO
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[IpencraBuTenu BeICIINX KapOOHOBBIX
KHUCJIOT: CT€apUHOBasl, MAIbMUTUHOBAS,
OJICUHOBASL, JUHOIEBAS, TUHONIEHO8AS
KucnoThl. CriocoObl MOy4YeHUS U
MPUMEHEHHE KapOOHOBBIX KUCIIOT.
Cnoxusie 2¢upsl. 'omonorudeckuii ps,
obmast hopmyna, U30MepUs U
HOMEHKJIaTypa.

Kupsr: ctpoenue, hpusndeckue u
XUMHUYECKHE CBONCTBA JKUPOB: TUIPOJIU3
B KHCJION U LIECJIOYHOU Cpeiax.
Oco0EeHHOCTH CBOMCTB KHPOB,
COJIEpIKAILUX OCTATKHA HENPEIEIbHBIX
AKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.
MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, X Mololliee aercTrue. [lonasmue
0 CUHMemMUYeCcKUx MOIWUX cpeocmeaax

(CMC)

OpraHMYECKUX BEILECTB.
IIpencraBnaTs pe3yabTaThl
AKCIIEpUMEHTA B (hopMe 3anucu
yYpaBHEHHUI COOTBETCTBYIOLIUX
peakuuii 1 JenaTh BbIBOJBI Ha UX
OCHOBE.

[TpoBOIUTE BBIYMCICHUS IS
ONPENIENIEHUS] MOJIEKYJIIPHON
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
M0 YPaBHEHUIO XUMUYECKOMN
PEaKIMU ¥ IO MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJSIIUX B €TI0
COCTaB, a TAK)KE Ha OINpEETICHNE
JIOJIM BBIXOJA MPOJIYKTa PEAKIUU OT
TEOPETUYECKHA BO3MOMKHOTO.
CamocCTOATENbHO IAHUPOBATH U
OCYLIECTBIIATH CBOIO
IIO3HABATEIBHYIO JAESATEIBHOCTD;
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3.3

YriaeBoasl

OOmiasi XapakTepHUCTHUKAa  YTIEBOJOB.
Knaccuduxanus yrieBoaos (MoHO-, T1-
U TIOJIMCAXaPHU/IbI).

MoHocaxapubl: TIII0K03a, GPYyKTO3a,
pubo03a, rajJakrosa, 1e30Kcupudo3a.

duznuecKue CBOKMCTBA U HAXOXKJICHUE B
npupoae. Porocunres. Onmuueckas
uszomepua. Konvuamo-yennas
maymomepus Ha npumepe MoJleK).ibl

IIPUHUMATh AKTUBHOE Y4acTUE B
IpynnoBoil yueOHOM AesTENbHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, -
fanomepni enroko3bi.

XUMHUYECKHE CBOWCTBA TJIIOKO3bI: C
y4acTHEM CIUPTOBBIX U AJIbJIETUTHON
TPYIII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHHUE TITFOKO3BI.

[IpuMeHeHuEe TIIIOKO3bI, €€ 3HAUCHUE
B KU3HEACATEILHOCTH OpraHu3Ma.
Jucaxapuapl: caxapo3a, MaJibTO3a
JakTo3a. BoccTtanapiuBaromue u
HEBOCCTAHABJIMBAIOIINE

nucaxapuasl. ['uaponus caxapossl.
Haxoxnenue B npupone u
IPUMEHEHHUE.

[Tonucaxapuasl: Kpaxmall, IITUKOTEH U
nesuttono3a. CTpoeHne MaKpoMOJIEKYJT
Kpaxmaja, TNIMKOT€HA U 1EJUTI0JIO3bI.
®du3nueckue CBOKMCTBA Kpaxmasa u
LEJUTI0JIO3bl. XUMHYECKUE CBOWCTBA
Kpaxmaria (THAPOJIN3, KaUeCTBEHHAs
peakius ¢ Hogom). XuMHUYECKue
CBOMCTBA IEJUIIOJIO3bI (TUIPOIIN3,
peakius noixyyenue 3pupos
uesuttono3sl). [louarue
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00 HCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MIEJNK).

JKCNePUMEHTAJIbHbIE METO/IbI
U3Yy4YEeHHS BelecTB U uX
NpeBpalleHn:
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O JlemoHCcTpamuu:

— CBOWCTBA CIIUPTOB: PACTBOPUMOCTH B
BOJIE€, B3aMMO/ICHCTBUE dTAHOJIA C
HaTpUEM, OKUCIICHHE 3THJIOBOTO CIIUPTa
JTUXPOMATOM Kajus (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB); —
KaueCTBEHHBIE PEAKIIMH AJIbJICTU/IOB:

C aMMHaYHBIM PacTBOPOM OKCHJIA
cepebpa u ruapokcuaom meau(Il);

— XUMUYECKHEe CBOMCTBA PacTBOPa

YKCYCHOM KHCJIOTHI.

O JlaGopaTopHbI€ OMBITHI:

— peakuus MIMLEPUHa C
rugpokcuaom meau(Il);

— OKHCJIEHHUE 3TUIIOBOTO CIIHPTA B
aJbJIETU] PACKAJICHHOW METHON
IIPOBOJIOKOW;

— B3aMMOJICICTBUE PaCTBOpa
II0K03b1 ¢ rusipokcuaomM Meau(ll);

— B3aMMOJICMCTBUE KpaxmaJa ¢
VOJOM.

* [IpakTuueckue paGoOTHI:

Ne 2. Pemienue skcriepruMeHTaIbHBIX
3aia4 1o TeMe «Cauptsl U peHob»; Ne
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3. Pemienue skcriepuMeHTaNbHBIX 33724
no TeMe «KapOOHOBbIE KUCIIOTHI.
CnoxHble 3GUpbD.

* PacyérHrle 3a1aun:
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- OIIPEJICIEHUE MOJIEKYJISIPHOU
(opMyIIBI OPraHNYECKOTO BEIIECTBA IO
MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €T0 COCTaB; IO Macce
(00beMy) IPOJYKTOB CTOpaHUs; IO
KOJIMYECTBY BelllecTBa (Macce, 00bemy)
POAYKTOB PEAKIIMH W/UITN HCXOTHBIX
BEIIECTB;

—  peuieHHE pacu€THBIX 3a7a4 Ha
OTpeieNieHUEe JI0JIA BBIXO/1a MPOYKTa
PEaKIuu OT TEOPETHYECKH BO3MOKHOTO

Uroro no pazneny

41

Paznen 4. AzoTcogepxaniue opraHudecKue coeJMHEeHNsI
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4.1

AMUWHBI.

AMWHOKUCIIOTHI. beiaku

12

AMUHBI — OpraHUYCCKUC ITPOU3BOJIHLIC

amMmuaka. Knaccudukanus aM1MHOB:
anuQaTUIEeCKUe U apOMaTUUYECKUE;

IEPBUYHLIC, BTOPUYHBLIC U TPCTUYHLIC.

Ctpoenue Momekyn, oo1as popmyna,
U30MEpHsl, HOMEHKIIATypa U
dusnueckue cBorcTBa. XMMHYECKOE
CBOICTBa anM(paTUIECKUX AMHHOB:
OCHOBHBIE CBOMCTBA, AJIKUIMPOBAHUE,
pEaKUHUHU C a30THUCTON KMCIIOTOM.

Cony aJIKHJIaMMOHUS.

AHUIUH — TPEJICTaBUTENh aMUHOB
apoMaruyeckoro psga. Crpoenue
aHwInHA. B3auMHoe BiMsiHUE TPy

PackpbIBaTh CMBICIT H3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTePHBIE
MIPU3HAKK) U IPUMEHSTH 3TH
TIOHSTHS TIPU ONTUCAaHUU COCTaBa M
CTPOCHUS BEIIECTB, ISl O0BICHEHUS
OTIEIBHBIX ()AaKTOB U SBJICHUM.
Hcnonb30BaTh XUMHYECKYTO
CUMBOJIMKY JIJISl COCTABJICHHSI
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM )
dbopMyn a30TCcoAEpKAIIUX
OpraHn4eckux BeniecTB. OnpenensiTh
NIPUHAICKHOCTD a30TOCOIePIKAIITUX
BEIIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XMMHYECKUX CBOMCTB
anunrHa. KauecTBeHHBIC peakiuu Ha
AHWINH.

CrocoObl IOJTyYeHHUE U TPUMEHEHUE
anuQaTUICCKUX aMHHOB M aHWJIMHA W3
HUTPOOEH301a.

AmMuHOKHCITOTEL.  HomeHnknatypa w
uzomMepusi. OTACIBHBIE TPEICTaBUTEIN
0-aMMHOKHUCJIOT:  TJIMIMH,  aJaHuH,
Qenunananun, cepum, 2IYMAaAMUHOBAs
Kucioma, M3un, yucmeun. Onmuyeckas
uzomepust amunoxuciom: D- u L-
AMUHOKUCTIOM®L.

du3nyecKre CBOMCTBA aMUHOKHUCIIOT.
XHUMHUUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUIECKUX COSTUHCHHM,
peakius NOJIUKOHICHCALINH,
o0pa3oBaHUE METITHTHON CBSI3H.
buonoruueckoe 3HaueHUE aMHUHOKHUCIIOT.

CuHTe3 NenTUI0B.

benku kak mpUpOHbBIE TOJIUMEPBI.
[lepBuuHas, BTOpUuuHas U TPETUYHAS
CTPYKTypa O0enKkoB. XUMUYECKUE
CBOMCTBA OEJIKOB: TUAPOIIU3,

K OIIPEJEIIEHHOMY KJIACCY I10
COCTaBY U CTPOECHHUIO, HA3BIBATH UX
10 CUCTEMAaTU4YECKON HOMEHKJIIATYPE;
MPUBOJINTH TPUBHATBHBIC HA3BAHUS
OTAEJbHBIX MPEACTABUTEIIECH.
XapaKkTepru3oBaTb COCTaB, CTPOCHUE,
npuMeHeHue, GU3nIeCcKue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI TTOJTYYEHUS TUITUIHBIX
MPEICTABUTEIIEH a30TCOIEpKAINAX
COEIMHEHUM.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSACHATH HA IPUMEPAX 3HAUYCHUE
OCJIKOB ISl OpraHru3Ma YeJIOBeKa.
[IpoBOAUTH BBIYUCIIECHUS IS
ONPEICIICHUS] MOJICKYJISIPHOM
(GhopMyJTIbI OpraHUYECKOTO BEIIEeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIIIUX B €r0 COCTAaB,
a TaK)K€ MO0 YPABHEHUSIM XUMHYECKHX
pPEAKIIUH.

Hcronp30BaTh 00IICHAYYHBIS
METOJAbI TO3HAHUS TPU
CaMOCTOSITEIbHOM
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JIeHATYypaIlvs, KaueCTBEHHBIE PEAKIIUU Ha
OEJIKH.

IJIaHUPOBAHUU, ITIPOBCACHUHU
H OIIMCaHHUH XUMHUYCCKOI'O
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Ilouamue 06 azomcooepaicawjux
2emepoyUKIUYecKUx cOeOUHEHUsX.
Tlupumuounoswvie u nypunogwie
ocHosaHnus. Hykneunosgwvle kuciomul:
cocmas, cmpoenue u OUoLo02UYecKoe polb.
JKCNepUMEeHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
NpeBpalleHn:

O JleMoHCTpanuu:

O pacTtBopeHue OEJIKOB B BOJIC;

O JieHaTypanus OeJKOB Mpu
HarpeBanuu; U 1iBeTHbIE peakinu OEIKOB.
* [IpakTuueckue paboTHI:

No 4. PemieHue skcriepuMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoaepKalime
OpraHu4eckue coeauuenus»; Ne 5
Peuienne sxcnepruMeHTaIbHBIX

3agay4 1o teMe «Pacrio3HaBanue
OPraHUYECKUX COCTMHEHUI.

* PacuéTHrle 3a1a4u;

d onpeielieHHe MOJIEKYISIPHOI
(bOopMyIIBI OPraHUYECKOTO BEIIECTBA TIO
MAacCCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
BXOJIAIIIUX B €ro COCTaB; IO Macce

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U MIPAKTUYECKUE PAOOTHI).
CaMoCTOATENBHO IUIAHUPOBATH U
OCYILECTBJIATH CBOXO
MIO3HABATENBHYIO EATEIIBHOCTD;
NPUHUMATh AKTUBHOE y4acTHe B
IpynnoBoil yueOHOM AesTENbHOCTH
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(00BeMy) TPOAYKTOB CrOpaHusi;
KOJIMYECTBY BelecTBa (Macce,

1o
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00beMy) MPOIYKTOB PEAKLUU W/UITU
MCXOJHBIX BemiecT; [ pemenue
pacu€THBIX 3a71a4 Ha OIpPElEIICHUE
JIOJTM BBIXOJIA TIPOIYKTA PEAKIIMH OT
TEOPETHUECKHA BO3MOYKHOTO

Hroro no pazneny

12

Pazgea 5. BeIcOKOMO/IEKYJIsIpHbIE COeAMHEHUS
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5.1

BricokoMonekynsipabie
COCIMHEHUS

OCHOBHbIE MTOHATHUS XUMUU
BBICOKOMOJICKYJISIPHBIX COSTUHEHUM:
MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpPU3aAIU, CPETHSS
MoJiekyJisipHas Macca. OCHOBHBIE
METO/bl CHHTE3a BHICOKOMOJICKYJISIPHBIX
COCMHEHUN — TTOJIMMEPHU3ALIHS U
noJiMKoHaeHcauus. [Ipeocmasnenue o
cmepeope2ynApHOCmU U
HaOMOIeKYISAPHOU CIMPYKmMype
NOUMEPO8, 3ABUCUMOCHL CBOUCNE
HOUMEPOB OM UX MOIEKYIAPHO20 U
HAOMOIeKYIAAPHO20 CMPOEHUAL.
[Tonumepnbie maTepuansl. [mactmaccel
(MOJMATUIIEH, TTOJIUIPOIUIIEH,
MOJIMBUHUIIXJIOPU, TTOJIUCTHPOII,
NOJIMMETUIMETAKPUIIAT,
MOJIMKapOOHATHI,
nonudTUICHTepedTanar). Y Tunusamnus u
nepepadoTKa TIacTUKa. DJIacTOMEPHI:
HATypPAIbHBIN,

Bnanets nusydaeMbiMu

XUMUYECKUMU TOHSATUSIMU:
PaCKpBIBaTh CMBICI U3Y4aeMbIX
MOHSITUN U IPUMEHSTh ATH MOHATHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUSI
BBICOKOMOJICKYJISIPHBIX
OpraHUYECKHUX BEIIECTB, s
OOBSICHEHUS OTAEIBHBIX (DAKTOB U
SIBJICHUH.

Hcnonp30BaTh XUMUYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHUSI
CTPYKTYPHBIX (DOPMYJT BEILIECTB
(MOHOMEPOB U OJIMMEPOB) U
YpaBHEHUM peakluil MoJuMepu3alun
Y TTOJIMKOHEHCAIIUH.

OnuceiBaTh COCTaB, CTPOCHHUE,
OCHOBHBIE CBOICTBA U MPUMEHEHUE
Kay4yKoB, HanboJee
pacrpocTpaHEHHBIX BUAOB IIACTMACC
Y BOJIOKOH.

Hcnonb30BaTh 00IIIEHAYYHBIE
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CUHTETHYECKUE KaydyKH (OyTaIneHOBBIH,
XJIOPOTIPEHOBBIN, H30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHble (IIEPCTh, IEINK),
UCKYCCTBEHHBbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH U J1aBcaH).

Ilonumepvl  cneyuanvHoco Ha3HAYEHUs.
(mepnion, xesnap, >31eKmMponpoeoosauUe
noaumepbwl, buopaziazaemvie noOJIUMeEpPbL).

JKCNepUMEHTAIbHbIE MeTO/bI
U3yYCHUA BelIECTB " 170.4
npeBpalleHn:

O JleMoHCTpanuu:
O O3HaKOMJICHHE ¢  oOpasmamu

MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMACC, KayuyKOB.

O INpakTuaeckue paboThI:

Ne 8. Pemienue skcnepruMeHTaIbHbIX
3amau o Teme «Pacro3naBanue
TTACTMACC M BOJIOKOHY

METO/IbI TO3HAHUS TIPU
CaMOCTOSITETbHOM
IUTAaHWPOBAHUH, TIPOBECHUU U
OINMCAaHUN XUMHUIECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OIBITHI U TIPAKTUYECKUE PAOOTHI)

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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11 KVIACC

No

o/

HaumenoBanue
pa3zesoB U TeEM
y4eOHOro mpeIMeTa

KomnnuecTBO
YacoB

IIporpamMHOE conepxkanue

OcHOBHBIC BUJIBI ACATCIBHOCTH
oOy4Jaromuxcs

Paznen 1. TeopeTruueckue ocH

OBbI XUMHUH

1.1

Ctpoenue aroma.
[Tepunognueckuit
3aKOH U
[Tepnonnueckas
CHUCTEMa XUMHYECKUX
anementoB .M.
Menneneena

9

AtoMm. CocTaB aTOMHBIX SIJIED.
XUMHYECKUU 3yeMeHT. HM30Tornsl.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHASL NPUPOOA INEKMPOHA.
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK
aTOMOB, K8AHMOBbLE YUCIA.
DHepreTuueckrue ypoBHH M IOAYPOBHH.
Atomubple opbOutanm. Krnaccudukamms
p'! d-,

fanemenTsr). Pacnpenenenue 3eKTpOHOB

XUMHUYECKHX DJIEMEHTOB  (S-,

I10 ATOMHBIM Op6I/ITaJ'I$IM; npuryun

MUHUMYMA  SHep2ul,
XyHoa.
KoH(purypanuu atoMoB 3memMeHToB [ — IV

npunyun Ilayau,
npasuio DIEKTPOHHbIE
NEPUOJIOB B OCHOBHOM U BO30YKJIEHHOM
COCTOSIHUH, JJIEKTPOHHBIE KOH(PUTYypariu
MOHOB.

Ilonamue 06 snepauu uonuzayuu, SHepeul
cpoocmea K 971eKmpoHy.

PaCKpBIBaTB CMBICJT U3YyJaCMbIX

MOHSTUM (BBII[GJ'IHTB X XapaAKTCPHBIC

MIPU3HAKK ) U IPUMEHSTD 3TH
MIOHATHS TIPU OITUCAHUHU COCTaBa U
CTPOCHUS BEUIECTB, ISl O0BSICHEHUS
OTJENbHBIX (PAKTOB U SBJICHUM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €T0
CUCTEMAaTH3UPYIOIIYIO,
OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu30BaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUH) U NOHOB
XUMHUYECKUX 3JIeMEeHTOB |1 — 4
MIEPUOJIOB ¥ MX BAJICHTHBIC
BO3MOXHOCTH, UCTIONB3YS TTOHITHS
S-, p-, d-3JeKTPOHHBIC OPOUTAIIH,
sHEepreTuiecKkue ypoBHU. OOBICHITH
3aKOHOMEPHOCTH
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DIIEKTPOOTPULATEIILHOCTb.
[Tepnonnueckuit 3akoH u llepuoguueckas

67



CHUCTEMA XUMHNYCCKUX 3JICMCHTOB

J.1. MenpaeneeBa. CBs3b
[Iepuoanueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
VU3MEHEHUS CBOMCTB XMMHUUYECKUX
AJIEMEHTOB U 00Pa3yeMbIX UMU MTPOCTHIX
Y CIIOKHBIX BEIIECTB M0 rpynnaM U
nepuojaM. 3Ha4eHUEe MEPUOANIECKOTO
3akoHa J[.1. Menaeneena.
JKCNepUMEHTAIbHbIE MEeTO/bI
U3Yy4YEeHHS BelecTB U UX
npeBpalleHn:

O JleMoHCTpanuu:
O Buaer Tabmun «lleproanueckas cucrema

XUMHYCCKHNX SJICMCHTOB

J.1. MennaeneeBa»

M3MEHEHUS CBOKCTB
XUMHUYECKUX DJIEMEHTOB U UX
COCAMHEHUM I10 IIEpUOIaM U
rpynmam [lepuoanueckont
CHUCTEMBI

. . MennaeneeBa
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1.2

CrpoeHue BemecTsa.
MHoroo06pa3zue
BELIECTB

11

XuMHUecKasi CBI3b. BUJIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAsI, MOHHAS,
MeTaJutndeckas. MexaHu3Mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
OOMEHHBIN U JOHOPHO-aKLENTOPHBIM.
DHeprus v JiavHa cBsa3u. [lonspHOCTS,
HAIPABIICHHOCTh U HACHIIIAEMOCTh
KOBaJICHTHOU CBsA3U. KpaTHbIe CBS3H.
Bopoponnas cBsizb. MexMOJIEKYIIAPHBIE
B3aMMOJCHUCTBUS.

PackppIBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
TOHSATHS IIPU ONIMCAHUU COCTaBa U
CTPOCHHUSI BEUIECTB, /i O0BICHEHUS
OTJICNIbHBIX (DaKTOB U SIBICHUM.
OnpenensaTs BUAbl XUMUYECKON
CBSI3M (KOBAJICHTHOM, MOHHOM,
METAJUIMYE€CKOM, BOJIOPOJHOM) B
COCIUHECHMUSX, THII
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BaneHTHOCTh ¥ BaJICHTHBIE
BO3MO>KHOCTH aTOMOB. [ ubpuouzayus
amomuvix opoumaneii. CBsi3b

ANEKTPOHHOMN CTPYKTYPBI MOJEKYJI C UX

FEOMETPUYECKUM CTpOEHUEM (Ha
MpUMEPE COCAUHECHUIN FJIEMEHTOB
BTOPOTO MIEPHOJIA).

[IpencraBneHre 0 KOMILUIEKCHBIX
coenuHeHux. CocTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCOOOpa3oBaTeb,
nurasibl. KoopinHanimoHHOE Yncio.
HomMmeHknaTypa KOMIUIEKCHBIX
COEAMHEHNN. 3HaUEHNe
KOMIUIEKCHBIX coeqnHeHni. [Tonstue
0 KOOPJIMHALIMOHHOW XUMHH.
BemecTBa MOJIEKYISIPHOTO H
HEMOJIEKYJISIPHOTO CTPOE€HUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB.
[IoHATHE O AUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [IpencraBinenue
0 KOJUTOUJHBIX pacTBopax. CrocoOsl
BBIPAYKECHHSI KOHUEHTPAIMU PACTBOPOB:
MaccoBas J0JI BEIIECTBA B pACTBOPE,

MOJISApHasA KOHOCHTpAaLusl. HaCBIIHCHHBIC

KPUCTAJUINYECKOU peléTKu

KOHKPCTHOT'O BCUICCTBA.

OOBICHATH MEXaHU3M 00pa30BAHUS
KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBI ).
OnpenensiTe BaJICHTHOCTh U CTETIEHb
OKHUCJICHHS] XUMHYECKHUX 3JIEMEHTOB
B COCIMHEHUSIX PA3IMYHOIO
coctaBa. OOBSACHATH 3aBUCUMOCTD
CBOMCTB BEIIECTB OT BHJIA
XUMHYECKOU CBSI3U U TUTIA
KPUCTAJUINYECKOM peIIETKHU.
[TIpoBOANTE BBIUKCIEHUS C
UCIOJIb30BAaHUEM MOHSATHUS
«MaccoBast J10Jis BELIECTBA B
pacTBope»
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Y HEHACBILIEHHBIE PACTBOPHI,
pactBOpUMOCTb. Kpucramioruaparst.
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Knaccuduxanus " HOMEHKJIaTypa
HEOPraHWYECKUX BEIIECTB.
JKCNepUMEeHTAIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX

npeBpalleHn:

O JleMoHCTpanuu:

0 Moaenu KpuCTaliInuyeCKUX PelIeTokK.

O PacuétHrle 3anaun:

0 ¢ ucrmonp30BaHUEM MOHATHI «MaccoBas
A0JIA paCTBOPCHHOI'O BCIICCTBAY,
«MOJIIpHAasd KOHOCHTAIIUA»
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1.3

XUMHYECKHE PEAKLIUU

19

Knaccuduxanus XuMU4eCKUX peakiuuii B
HEOPraHUYECKON U OpraHU4eCKOu
XUMHH. 3aKOH COXPAHEHUsI MacChl
BELIECTB; 3aKOH COXPAHECHUS U
NPEBPALLEHUS] SHEPTUU NTPU XUMHUECKUX
peakuusx. Ternobie 3G HEeKThI
XUMHYECKUX PEaAKIIHi.

TepMOXI/IMI/I‘IeCKI/IC YPaBHCHUA.
CKOpOCTB XUMHUYECKOM pCaKmunu, €
3aBUCHUMOCTD OT PA3JIMIHBIX (1)aKTOpOB.
I'oMorenHsIie u I'CTCPOrCHHBIC PCAKIIUU.

Karanus u xaTanuszaTopsl.

OOpatumMbie U HEOOpaTHUMbIE PEAKIUU.
Xumnueckoe paBHoBecue. KoHcraHTa
XUMHYECKOTO paBHOBecus. DaKTopsl,
BJIUSIIOIIME HA MOJ0KEHUE XUMUYECKOTO
paBHOBECHSA: TEMIIepaTypa, JaBICHHE

PackpbiBaTh CMBICT U3y4aE€MbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHSTUS MPU OMMCAHUU COCTaBa U
CTPOCHHUSI BEUIECTB, JI1 O0OBICHEHUS
OTJICNIbHBIX (DaKTOB U SIBICHUM.
KnaccudunmpoBath XuMHU4YeCKHE
PEaKIMU M0 Pa3IMYHbIM MpPU3HAKAM
(4uciy ¥ COCTaBy pearupyromumx
BEIIECTB, TEMIOBOMY 3P deKTy
pEeaKIu, U3BMEHEHUIO CTeTICHEeN
OKHCJIEHHUS DJIEMEHTOB,
00paTUMOCTH, YIACTHIO
KaTaJu3aTopa u T.I1.);
CaMOCTOSITEILHO BEIOMPATH
OCHOBAHUS U KPUTCPHUH JIJIS
KJIacCU(UKAITIA XUMHUYECKUX
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Y KOHLICHTPAIIMM BEUIECTB, YYaCTBYIOIIHNX
B peakuuu. [Ipunnun Jle [larense.

DIIEKTPONUTHYECKAS TUCCOLUALIMSL.
CwiibHBIC U CITa0bIe IEKTPOIUTHI.
Crenenb qucconuanuu. Mowunoe
npousgedenue 800vl. Cpenia BOJTHBIX
pacTBOPOB: KUCIOTHAsA, HEUTpaJIbHas,
uiesioyHas. BogopoaHeii moka3aresb
(pH) pactBopa. 'maponus conei.
Peakiimu noHHOro oOMeHa.

OKHUCIIUTEIBHO-BOCCTAHOBUTEIHHBIE
peakuuu. CTeneHb OKHUCICHUS.
OxucnuTeIb "
[Ipoueccsr
BOCCTAaHOBJICHUS.
OKHCJINUTEIIM U BOCCTAHOBHUTEIN. MeTo1
AJIEKTPOHHOTO OajaHca. JIEKTPOJIU3
pacTBOpPOB U pacIUIaBOB  BEIIIECTB.
JKcnepUMeHTAJIbHbIE METOAbI
U3yyeHusi BellleCTB H HX

BOCCTAaHOBUTEIb.
OKHUCJICHUS u
Baxueiiimue

npespamenuii: 0 JlemoHcTpamuu:

0 pasnoxeHue Nepokcuaa BOJAOPOaa B
NPUCYTCTBUU KaTaau3aTopa.

O JIaGopaTopHbI€ OIBITHI:

0 mpoBeneHue peaxkinuii HOHHOTO 0OMEHa;

PEaKLIUH.

OOBSICHATH 3aKOHOMEPHOCTHU
MPOTEKAHUSI XUMUYECKUX PEAKIIUN C
Y4ETOM HX SHEPreTUYECKUX
XapaKTePUCTHUK, XapaKTep
M3MEHEHUS CKOPOCTU XUMHUYECKOU
peaKkiuuu B 3aBUCUMOCTH OT
pas3IUYHbIX (PAKTOPOB, a TAKKE
XapakTep CMEIIECHUSI XUMHYECKOTO
pPaBHOBECHS 10| BIUSHUEM BHEITHUX
BO3AeHCTBUM (MpuHIUn Jle
[TaTenwe).

PackpbIBaTh CyIIHOCTB:
OKHCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX
peaKkuii MOCPeACTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca dTUX
peaKkIuii; peakiuii HOHHOTO 0OMeHa
MIyTEM COCTABJICHUS UX MOJIHBIX U
COKpalIEHHBIX HOHHBIX YPaBHEHUI;
peaKUnii THAPOIN3a, PEaKInn
KOMIIJIEKCOOOpa30BaHUS

(Ha mpumepe

TUAPOKCOKOMIUIEKCOB IIMHKA U
antomunusi). [IpoBoauts u
OMUCHIBATh XUMUUYECKUI
AKCIIEPUMEHT: OIPEICIICHUE CPEIbI
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BOJIHBIX PACTBOPOB BEILIECTB;
MIPOBEJICHUE

75



O onpeneneHue cpesibl pacCTBOPOB
BEILECTB C MOMOIIbIO YHUBEPCATIBHOTO
WHJUKaTOpA.

* [IpakTuueckue paboThI:

Ne 1. Bnusinue pa3nuunbix (PakTOpoB Ha
CKOPOCTh XMMHUYECKOW peakiuu; Ne 2.
Brnusiaue paznuuHbiXx  (QakTopoB  Ha
MOJIOKEHUE XUMHYECKOTO PaBHOBECHS,;
Ne 3. Xumuueckue peakiyi B pacTBopax
3JIEKTPOJIUTOB.

* Pacuérable 3a1aun:

O pacu€Thl MacChl BEIIECTBA WIIH
o0bemMa Ta30B 110 U3BECTHOMY
KOJINYECTBY BEILIECTBA, MACCE WIIU
00bEeMy OJHOTO U3 YYaCTBYIOIIUX B

PCAKIH BCIUICCTB,

d BBIYMCIICHUE MACCOBOU JIOIU U
MOJISIPHOM KOHIIEHTPAlMH BEIIECTBA
B PacTBOPE;

d BBIYMCJIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTa

peaKkIiuu, €Ciau OJIHO U3 BEUIECTB JIaHO
B BHJIE pacTBOpa C ONPEICICHHOM

peaKkIii HOHHOTO 0OMEHa;
U3yYeHUE BIMSHUS Pa3TUIHbBIX
(aKkTOpOB Ha CKOPOCTb pEaKLMil U
MIOJIO’KEHUE XUMUYECKOTO
paBHOBECHSI.

CrnenoBaTh MpaBUiIaM MOJIb30BAHUS
XAUMUYECKOU MOCYI0M U
1a60paTOPHBIM 000PYIOBAHHUEM.
[IpencraBisTh pe3yIbTaThl
XAUMHYECKOTO IKCIIEPUMEHTA B
dopme 3anucu ypaBHEHUI
COOTBETCTBYIOUINX pPEeaKUui U
JieNIaTh BHIBOJIBI HA UX OCHOBE.
[IpoBOANTH BEIYUCIICHUS: C

HCITIOJIB30BAHUEM INTOHATUA «MAaCCOBaA

A0JIA BCIICCTBA B PaCTBOPECH, a

TAKXKC 110 YPAaBHCHUAM XUMHYCCKUX

pEaKIMi, B TOM YHCIIE
TEPMOXUMUYECKHUE PACUETHI

76



MacCOBOM J0JIEN PACTBOPEHHOTO
BELIECTBA

Uroro no pazneny

39
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Paznen 2. Heopranuveckasi XuMus
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2.1

Hemertamiel

31

[lonoxxeHne HEMETAIIIOB

B [lepuoanyeckon cucremMe XUMUYECKUX

aneMmeHToB (.M. MenaeneeBa u
OCOOCHHOCTU CTPOEHUS X aTOMOB.
duznyeckue CBONCTBA HEMETAJIOB.
ANoTpOnus HEMETAIJIOB (Ha pUMepe
KHCIIOpoJia, cephl, hochopa u
yriepoaa). Bomopoa. Ilonyuenue,
bu3uYECKre U XUMHUYECKHUE CBOMCTBA

(peaKIII/II/I C MCTaJlllaMH U HEMCTAaJlJIIaMH,

BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxaenue B pupo/ie,
CrocoObl ToTyueHus GU3NIECKre U
XUMHYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOJICpKAIIUE COCTUHECHUS
rajoreHoB. JlabopatopHbie u
IIPOMBIIIJICHHBIE CITOCOOBI IMTOTyYCHHS

TaJIOI'CHOB. HpI/IMeHeHI/Ie rajJorcHoB U UX

COCIMHCHUU.

Kucnopon, o3o0H. JlabopatopHbie u
MIPOMBIIIICHHBIE CTIOCOOBI MOTYYCHHUS
kuciopoaa. Puznueckue 1 XuMUIECKUE
CBOMCTBA KHCIIOPOJa U 030HA; UX
npuMeHeHne. OKCUIIbI U TTIEPOKCHUIBI.

PackpbIBaTh CMBICIT H3y4aeMBbIX
MOHSATUHN (BBIIESATH UX XapaKTEePHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHATHS MPU ONMKMCAHUM COCTaBA U
CTPOCHHUSI BEIIECTB, JJI1 O0OBICHEHUS
OTJICNIbHBIX (DaKTOB U SIBJICHUM.
OOBsICHATH 00IIME 3aKOHOMEPHOCTH
B U3MEHEHUM CBOMCTB HEMETAJJIOB U
MX COCUHEHUMN C YUYETOM CTPOCHUS
UX aTOMOB H TIOJIOKCHHS B
[Tepunoguueckoii cucreme
XHMHUYECKUX demMeHToB J. .
Menneneesna.

Xapaktepu3oBaTh (ONUCHIBATH)
0011e XUMUYECKHUE CBOUCTBA
HEMETAJIJIOB, UX BaXKHEHIITUX
COCJIMHEHUH, IMOITBEPIK A 3TO
OMKCaHuE MPUMEpPaMU YpaBHEHUI
COOTBETCTBYIOIINX XUMHUUYECKUX
PEAKIIUH.

CocTaBiTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeaKunii U peakiuii HIOHHOTO
oOMeHa U pacKpbIBaTh UX CYIIHOCTb
C IOMOIIIBIO AJIEKTPOHHOT0 OanaHca
Y HOHHBIX YPAaBHEHUM.
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Cepa. Haxoxaenue B nmpupojie, CiocoObl
noJIy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. CepoBOoAOpOa, CYyIb(UIBL.
Oxkcuast cepui(IV) u (VI). Cepuucras u
cepHasi KUCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IprumeHenue cepbl U €€ COEAMHEHUM.
A3zot. Haxoxenue B mpupoe, CriocoObl
noJTy4eHus1, Pu3nueckue 1 XuMUYECKUe
cBoiicTBa. AMMHaK, HUTPUAbI. OKCUIbI
a3oTa. A30THCTasi U a30THAsI KUCIIOTHI U
ux coii. OcOOEHHOCTH CBOMCTB a30THOM
KHUCIIOTHI. [IpMeHenne azoTa u ero
COEIMHEHUN. A30THBIE YI00OpEHUSI.
docdop. Haxoxaenue B npupose,
CIIOCOOBI TTOTyYeHUs, GU3NIECKUEC U
XuMH4eckue cBorcTBa. Dochuasl u
dochun. Oxcunbl hochopa,
oprodochopHas KUCIOTa U €€ COJIH.
Memadghocghopnas u nupogpocpoprnasn
Kuciomol, pochopucmasn u
gochoprosamucmas xuciomol.
[Tpumenenue docdopa u ero
coeauHeHuid. @ochopHbie y100peHHUs.
Yraepoa. Haxoxnenue B ipupo/ie,

XapaKTepru3oBaTh BIUSIHUEC
HEMETAJUIOB U UX COEIUHEHUN HA
JKVBBIE OPTaHU3MBbI; OIUCHIBATh
MIPUMEHEHHE B Pa3IUYHBIX
00JIacTAX MPaKTUUECKOMN
JeATEeIbHOCTU YeJIOBeKa.
[ToaTBepkaaTh CyIIECTBOBAHKE
TCHETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUN
COOTBETCTBYIOIINX XUMHUUECKUX
PEAKIINH.

[IpoBOANTH peakuuy,
MOATBEPKIAIOLINE KaUeCTBEHHbBIN
COCTaB BEILIECTB; PaclO3HABATh
OTBITHBIM ITYTEM aHHOHBI,
MPUCYTCTBYIOIIUE B BOJAHBIX
pacTBopax.

HaGmronats u onuckiBaTh
JIEMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEIbHO TUIAHUPOBATH,
MPOBOJIUTH U OMKCHIBATH
XUMUYECKUHN HKCTIEPUMEHT
(JtabopaTOpHBIE ONBITHI U
MpaKkTU4eCcKue padboThl);

81



CHOCOO0BI MoMy4YeHus1, (PU3NIECKUe 1
XUMHUYECKHE CBOMCTBA. OKCHUIBI

IIPEACTABIATH PE3YJIbTAThI
XUMHUYECKOT0 3KCIIEPUMEHTA
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yraepoaa(ll) u (IV), yronbhas kucinora u
ee conu. [IpuMeHeHue yriepoa u ero
COCMHECHUM.

Kpemunii. Haxoxaenue B mpupoze,
CIOCOOBI MOTy4YeHUs, (PU3UICCKUE U
XHUMHYECKue cBoicTBa. OKCH
kpemuus(IV), kpemHHeBast KUCIOTa,
cuIHMKaThl. [I[puMeHeHne KPEMHHUS B €T0
coenuHeHH. CTEKII0, €ro MOJy4YCHHE,
BUJIbI CTEKOJI.

JKCNepUMeHTAIbHbIE METO/IbI
U3y4eHHs BelleCcTB U UX
NpeBpaLleHu:

O JleMoHCTpanuu:

O 00pasIel HEMETAIIOB;

O ropenue cepsl, hocdopa, xenesa,
maraus B kucnoposje. O JlaGoparopubie
onbITh: [ KauecTBeHHBIE peakiuu Ha
HEOpPraHUYECKUE MOHBI U KATHOH
BOJIOPOA;

d MOJIYYCHHE U COOMpaHue Ta30B.

O [IpakTrueckue pabOThI:
Ne 4. Pemienue skcriepruMeHTaIbHBIX
3a7a4 1o teMe «l'amoressn»; Ne 5.

B (hopme 3anucu ypaBHEHHM

COOTBCTCTBYIOIIUX peaKLII/Iﬁ Hu JCJ1aThb

BBIBOJIBI HA UX OCHOBE.
CrnenoBath npaBuiIam
MOJIb30BaHUSI XMMHUYECKOM
NnoCcyZ0i U 1a60paTOPHBIM
obopynoBanuem. [IpoBoauTh
BBIYHCIICHUS T10 YPaBHEHUSIM
XUMHYECKUX PEAKIIHM.
CaMOCTOSITeNIbHO TUTAHUPOBATh U
OCYIIECTBJISITH CBOIO
MTO3HABATEIBHYIO IE€ATEIBHOCTD;
IIPUHUMATh aKTUBHOE y4acTHE B
IPYIIIOBON YYEOHOM ESITEIHPHOCTH
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Petienue sxcrnepuMeHTAIBHBIX 3a/1a4 110
Teme «Cepa 1 ee COeTUHEHU.
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Ne 6. Pemienue sxkcnepruMeHTaIbHbBIX
3aza4 no TeMe «A30T 1 pocdop u ux
COCITMHEHHUSI.

O PacuétHrle 3anaun:

O BBIYMCIICHUE MACCHI BEIIECTBA
W11 00beMa ra30B 10 U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCe WIH
00BbEMY OJTHOTO U3 YYACTBYIOIIUX B

PCaAKIH BCUICCTB,

O BBIYHCIICHHE MacChl (00beMa,
KOJINYECTBA BEIIECTBA) MPOTYKTOB
peaxIum, eciu OJHO U3 BEIIECTB HMEET
IPUMECH;

O BBIYHCIICHHE MacChl (00beMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTA
peaKIuu, €CIu OJTHO U3 BEUIECTB JaHO B
BHJIE PACTBOPA C OIIPEAECICHHOU
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

O BBIYKCJIEHUE BBIXOJIa TPOAYKTA
pEaKIuu OT TEOPETUYECKU BO3MOKHOTO
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2.2

Meraiel

23

[Tonoxenne meraimnos B Ilepuonnueckon
CUCTEME XHMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS ANEKTPOHHBIX
000JI04EK aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuueckux
91eMEHMOB-MEMANI08 8 3eMHOU KOpe.

PackpsiBaTh CMBICT U3Y4aE€MBbIX
MOHSATUHN (BBIIESATH UX XapaKTEPHbIE
MIPU3HAKHW ) U IPUMEHSITh ATH
MOHSTUS MPU OMMCAHUU COCTaBa U
CTPOCHHUSI HEOPTaHUYECKUX BEIIECTB,
J1s1 OOBSICHEHUS OTJEIBHBIX (DAKTOB
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O6uue pusnyeckre CBONCTBa METAILIIOB.
[IpumeHeHue MeTamioB B ObITY, IPUPOE
u TexHuke. CIyIaBbl METaJUIOB.
DIEKTPOXUMHUYECKUI P HANIPSKEHUM
MeTaioB. O61Me cnocoObl MOTyUYeHUS
METaJJIOB: THAPOMETAILITYPrus,

NUPOMETAIUTYPI U, DIEKTPOMETAILTYPIHSL.

IlonATHE O KOPPO3UU METAILIIOB.
Crioco0sl 3a1UThl OT KOPPO3HUU.

OO6mras xapakTepucTuka MetaioB [A-
rpynnsl [lepuoguyueckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB. Hatpuit n
KaJIWii: mojiy4eHue, GU3nIecKue u
XUMHUYECKHE CBOMCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTMHEHUM.
O6muras xapakrepucTtuka meramion |lA-
rpynisl [lepruonndyeckon cuctemol
XUMHMYECKHUX 3JI€MEHTOB. Maraui u
KaJIBIIMH: TIOJTydeHre, (pu3ndeckue u
XUMHUYECKHUE CBOMCTBA, IPUMECHEHHUE
MPOCTBIX BEMIECTB U UX COCTUHECHUN.
’KecTkoCcTh BOJIBI M CITIOCOORI €€
YCTpAHEHHS.

AJIOMUHUI: IOTydeHue, (GU3NYECKHUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE

U SIBJICHUM.

OOBsICHATH 00IIME 3aKOHOMEPHOCTHU
B U3MEHCHUM CBOMCTB 3JIEMEHTOB —
METaJJIOB U UX COCIUHECHUU C
YYETOM CTPOEHUS UX aTOMOB U
nojoxenuss B [lepuoguueckont

CUCTCMC XUMHNYCCKHUX IJICMCHTOB I[

H. Menneneesna.

XapakTepu3oBath (OMUCHIBATH)
o0I1Ie XuMHUYECKHEe CBOMCTBA
METaJIJIOB, UX BaXKHEHIITUX
COCIMHEHUH, TOATBEPKAAS ITO
ONKCaHue MpUMepaMu YpaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuuii; IpUMEHEHUE METAIIJIIOB B
Pa3JIMYHBIX 00JACTAX
MPAKTUYECKOMN JESITEIbHOCTH
YEJI0BEKa, a TAKKE UCIOJIb30BaAHUE
UX JUIS1 CO3/1aHUSI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OnuceiBaTh CIOCOOBI 3aIIUTHI
METAJUIOB OT KOPPO3UHU.
PackpeiBaTh CymiHOCTB
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKurii NOCPEeICTBOM
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IPOCTOrO BEIIECTBA U €TI0 COCIMHEHUN.
AMdoTepHbIe CBOMCTBA OKCHIA U

COCTaBJICHHS SJIEKTPOHHOTO
OajlaHca 3TUX PEaKLUi.
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TUAPOKCUIA ATIOMUHUS,
TUAPOKCOKOMIUIEKCHI aIFOMUHUSL.
OO6mast xapakTepuCTHKa METaJIOB
no0ouHbIX noarpynn (b-rpymnm)
[lepronnyueckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB.

duznyeckre 1 XUMUYECKUE CBOMCTBA
Xpoma H ero coeguHeHuit. OKCcubl 1
runpokcuasl xpoma(Il), (1) u (VI).
XpoMarbl U AUXPOMATHI, UX
OKHUCIIUTENbHbIE cBocTBA. [lonyuenue u
OPUMEHEHHUE XpoMa.

dusnuecknue U XUMUYECKHE CBOMCTBA
Maprasiia 1 ero coeuHeHuil. OCHOBHbIE
coenunenusa mapranua (II), (IV), (VI) u
(VII).

OKHUCJIUTEJILHBIE CBOMCTBA.

[lepmanranar  kanus, ero

DU3NYECKHE U XUMHUYECKHUE CBOIICTBA
JKenesa M ero coequHeHu. OKCHIbI,
rugpokcuasl u conu xenesa(ll) u (III).
[TonydyeHue u mpuMEHEHHUE KeJie3a U €ro
CIIABOB.

Menp: monydeHue, GU3NICCKHUE U
XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE
MPOCTOTO BENIECTBA U €TI0 COCTUHECHUN.

IIpoBoauTh peakuuy,
MOJATBEPKAAIOUIUE XapaKTepHbIE
CBOMCTBA U3y4Ya€MbIX BEILIECTB,
pacrio3HaBaTh ONBITHBIM MYTEM HOHBI
METaJIOB, IPUCYTCTBYIOLIKE B
BOJHBIX pacTBOpax. [IpoBonuts u
OMHCHIBATh XUMUUYECKHUI
HKCIIEPUMEHT (J1a00paTOPHBIE OTBITHI
U TIPAKTHYECKUE PaboThI);
MPEICTABISATh PE3YIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B
dbopme 3anucu ypaBHEHUN
COOTBETCTBYIOLLIUX PEAKIINI U
JIeJIaTh BBIBOJIbI HA UX OCHOBE.
CnenoBaTh MpaBuiaM
IIOJIb30BaHMS] XUMUUECKOU
MOCYJ1I0M 1 J1a00paTOPHBIM
obopyaoBanueM. [IpoBoauTh
BBIYMCJICHUS T10 YPaBHEHUSIM
XUMHYECKUX PEAKIIUH.
CamocCTOATENbHO IAHUPOBATH U
OCYILECTBJIAITh CBOKO
MO3HABATEIBHYIO JIEATEIbHOCTD;
MPUHUMATh AaKTUBHOE y4acTHE B
IPYINIOBON YYEOHOU eI TENbHOCTH
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HuHk: nonydenue, GU3nUIECKue U
XUMHUYECKUE CBOMCTBA, MPUMEHEHNE
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IPOCTOr'0 BELIECTBA U €0 COCTUHECHUN.
AMdoTepHbIe CBOMCTBA OKCHIA U
TUJIPOKCHUIA IUHKA, TUIPOKCOKOMILICKCHI
LIMHKA.

JKCNepUMEeHTAJIbHbIE METOAbI
U3y4YeHHs BelIeCTB U UX
NpeBpalleHni:

O JleMoHCTpanuu:

O xomnexuus «MeTajjbl U ciijiaBbly; [
B3aUMOJICHCTBHE IIETOYHBIX u
IIEJIOYHO3EMETBHBIX METAJIOB C BOJOU
(BO3MOYKHO HCIIOJIb30BAHHUE

BUICOMAaTEPUAIIOB).
O JlaGopatopHbie OTIBITHI: d
B3aHMOJICHCTBHE IEJTOYHBIX "

IEJIOYHO3EMENIbHBIX METAJIIOB C BOAOU
(BO3MOXKHO MCIIOJIb30BAHUE

BUJIEOMATEPUAIIOB);

d B3aWMOJICICTBUE
TUAPOKCUIOB ATIOMUHUS U LIUHKA C
pacTBOpamMu KUCIIOT U LIEJIOYEN;

d KaueCTBEHHBIE peaKlui Ha
KaTHOHbBI MeTa10B. [

[IpakTrueckue pabOThI:
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Ne 7. Pemenue skcnepuMeHTaIbHbBIX
3a/1a4 1o TeMe «MeTalyibl TI1aBHBIX
HOATPYIII;
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Ne 8. Pemenue skcnepuMeHTaIbHbBIX
3a1a4 no TeMe «MeTaiibl MoOOYHBIX
HOATPYIIID.

O PacuétHrle 3agaun:

O BBIYHCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOTYKTa
pPEaKLNM, €CIIU OJHO U3 BELIECTB JAHO
B BUJIE€ PACTBOpA C OMPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA, WJIM UMEET IPUMECH;

O BBIYHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOIYKTA
peakiuu, eciau OJJHO U3 BEIIECTB JaHO
B BUJIE PACTBOpPA C OTNPECICHHON
MAacCCOBOM JOJIEW PACTBOPEHHOI'O
BEIIECTBA;

O BBIYKCJIEHUE BBIXO/Ia TPOAYKTA
pEaKIuu OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazneny

o4

Paznen 3. Xumus 4 ’KU3Hb
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3.1

MeToabl
MIO3HAHMUS B
XUMHUHU. XUMHS U
)KU3Hb

Ponb xumMuu B obecnieueHnu
YCTOMYMBOI'O Pa3BUTHS YEIOBEUYECTBA.
[ToHsATHE O HAYYHBIX METOAX IIO3HAHUSA

U METOJOJOI'MY HAYYHOI'O UCCIICAOBAHMA.

HayIIHBIC IMPUHIUIIBI OPpTaHU3aAlNUN
XUMHUYCCKOT'0O MpOU3BOJACTBA.
HpOMBIIJ_IJ'IeHHBIG CIIOCOOBI MMOJIYUYCHUA

PackppiBaTh pojb XUMUU B PEIICHUH
HEPreTUYECKUX, CHIPHEBBIX U
HKOJIOTMYECKUX MpodIeM
YeJI0OBEUECTBA, OMUCHIBATH OCHOBHEIC
HaTpaBICHUS PA3BUTUS XUMHYECKON
HAYKH U TEXHOJIOTHH.

[TpumMeHATH IpaBwiia 6€30MaCHOTO
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BOKHEUIIINX BEIIECTB (Ha mpuMepe
IIPOM3BOJICTBA aMMHaKa, CEpHOU
KHUCJIOTHI, MeTaHoJ1a). [I[poMBbITIeHHBIE
CIOCOOBI MOTYUYEHUS] METAIIOB U
CIUJIaBOB. XMMHUYECKOE 3arpsi3HCHHE
OKpY’Karoleh cpejibl U ero

nocienctus. Ilpobnema nepepabomu
0mx0008 U N0OOYHBIX NPOIYKmMos. Pob
XUMHUU B 00ECIIEUEHUU dHEPTETUICCKON
6e3onacHocTu. [Ipunyunsi «3eneHotl
Xumuuy.

XuMHUSL U 3I0pOBbE  YEJIOBEKA.
JlexapcTtBeHHble cpexacTa. [IpaBuna
UCIIOJIb30BAHUS JIEKApCTBEHHBIX
npenapaToB. Poib XUMUHN B pa3BUTUHU
MEIULIUHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI
. [Tumessie nodasku. Poiis xumum B
o0ecrevyeHny NHIeBoil 0e30MacHOCTH.
KocMmernyeckue u napgproMepHbie
cpeacrtsa. berroBas xumus. [IpaBuna
0€30MacHOr0 MCMHOJIb30BAHUS NPENapaToB
OBITOBOM XMMUHU B IOBCEHEBHOM JKU3HHU.
XuMus B CTPOUTENBCTBE. BaxkHenmue
CTpPOUTEIIbHbIE MaTepHUaJIbl (IIEMEHT,

oOpalieHus ¢ BEIIeCTBAMH,
UCIIOJIb3YEMBIMU B TIOBCETHEBHOM
JKU3HU; a TAKXKe MpaBuiia
0€30MacHOro MOBEJICHUS B LIEIAX
cOepexeHus 310pOBbsI U
OKPYKAIOLIEH IPUPOJTHOM CPEIbI;
MMOHUMATh OMACHOCTH BO3/ICHCTBUS Ha
YKUBBIE OPTaHU3MBbI OTIPEICIICHHBIX
BelIecTB, cMbIcha nokazarens ITJIK,
MOSICHATH Ha TIPUMEpPaX CIIOCOOBI
YMEHBIIICHHS U TIPEAOTBPAILICHUS UX
BPEJHOTO BO3/ICHCTBUA.
AHanu3upoBaTh U KPUTHYECKU
OLICHMBATh UH(POPMAIIHIO, CBI3AHHYIO
C XUMUYECKUMH IIPOLIECCaMU U UX
BIIMSIHHEM Ha COCTOSIHUE
OKPY’KAIOIIEH CPEIbI.

Hcnonbs30BaTh MOIYYEHHbBIE 3HAHUS U
IpencTaBiIeHus 0 chepax
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHUSIMU,
KaK OCHOBY JIJI1 OPUEHTALlUHN B
BBIOOpE CBOCH Oyaymei
npoQeCcCUOHaTbHON NEATENbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
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0etoH). IIpon3BOACTBO CTPOUTENBHBIX
MaTepHaoB.

XUMHUYECKUE 3HaHUS 111 OOBACHEHHUS
Y IIPOTHO3UPOBAHUS SIBJIICHHI,
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XUMHS B CEIIBCKOM XO3SIMCTBE.
Opranudeckre 1 MUHEPAJIbHBIE
ya0OpeHus.

Heopraunueckue marepuaisl
(KOHCTPYKLMOHHBIE MaTepuaibl, KPackH,
CTEKJIO, KepaMHKa). Marepuansl 1is
aneKTpoHUKHU. HanoTexHomorun

UMEIOIINX €CTECTBEHHOHAYYHYIO
IPUPOAY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OIICHUBATH C
MO3ULIUHN DKOJIOTUYECKOU
0€30MacHOCTH TTOCIIC/ICTBUS OBITOBOM
Y TIPOM3BOJICTBCHHOM JEATEIHBHOCTH
YeJI0BEKa, CBSI3aHHOU C
nepepaboTKOM BEIIECTB;
UCIIOJIb30BaTh MOJyUYCHHBIC 3HAHUS
JUTSI IPUHSTHSI TPAMOTHBIX PEIICHUIN
po0JIEM B CUTYaIIUsX, CBA3aHHBIX C
XUMHEU.

[TpuHuMaTh yyacTue B 00CYyXICHUH
npo0ieM XUMUYECKON U
HKOJIOTUYECKON HAMPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MMO3UIINIO
1o po0JeMe U mpejjaraTh
BO3MOXHBIC ITyTH €€ pelIeHus

Hroro no pazneny

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME
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