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Paboyas mporpamma yuebHOM mucumiumanbl «OVIL. 12 Xumus» paspaborada Ha OCHOBE
npuMepHoi pabouell mporpamMmbl 00IIeoOpa30BaTe/IbHON AUCHUILIMHEL « XUMHS», PEKOMEHIOBAHHOM
OI'BOY IO MPII10,2024 1., B COOTBETCTBHH C:

— (MenepansHEIM 3aK0HOM OT 4 aBrycra 2023r. Ned79-®3 «O BHeceHUU U3MEHEHHUIT B (peiepaibHbIi
3akoH «O0 oOpazoBanuu B Poccuiickoit @enepariumy;

— OI'oC COO (yrBepxknuer mnpukazoM MunoOpHayku Poccum ot 17.05.2012r. Ne413 (¢
M3MEHEHUSIMH U JIONONHEHHAME) «O0 yTBepXKIeHHH (eiepalbHOTo rocyIapcTBEHHOT0 00pa3oBaTeIbHOro
craggapra COO», npukas Munucrepcrsa npocsemenus P® or 12 asrycra 2022r. Ne 732);

— Konuenuweit npenogaBanus o01meo0pa3oBaTeIbHEIX JUCIHUILIHHE ¢ YYETOM NPO(ECCHOHAILHOM
HaIPaBJIEHHOCTH IIPOrpaMM  CPEJHEro Ipo(ecCHOHAIBHOIO 00pa3oBaHMs, pealu3yeMBIX Ha 0Oase
OCHOBHOro 00mmero o0pa3soBaHus, YTBEPXKICHHOH pacrnopsikeHHeM MHHHCTEPCTBA —IIPOCBEIICHHS
Poccuiickoit @enepanuu ot 30 anpens 2021 r. No P-98;

— O®enepanbHoit 00pazoBaTeNbHOM IporpaMMoil cpejiHero o0imero oOpa3oBaHus, YTBEPKICHHON
npukazom MunucrtepctBa mnpocBemienus Poccmiickoit @eneparuu ot 23.11.2022 Ne 1014 «O06
YTIBEpXKICHUH (enepanbHOil  00pa3oBaTeNbHOW  IPOrpaMMbl  CpefHEro  o0mero  obpa3oBaHHAY
(3apeructpuponan 22.12.2022 Ne 71763);

— ®enepalbHBIM IOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPEIHETO MPODECCHOHAIBHOIO
obpasoBanus mo cnenuansHocTH 34.02.01 CectpuHCcKoe JieNio, yTBEPKIEHHBIH NprKkazoM MHHHCTEPCTBA
npocseienus Poccuiickoit @enepanuu ot 4 mtong 2022 r. Ne 527 (3apeructpupoBaH MHHHCTEPCTBOM
tocturuu P@ 29.07.2022, perucrparonnsiii Ne 69452);

— Pabouero yueOHoro mana oOpaszoBaresibHOro yupexaenus Ha 2024/2028 yyeOHbIe ropbl.

Opranumsanus-paspaboruyux: ['BIIOY PJI «lIpodeccnonanbHO-Ieqarornyeckuii  KOJICIK HMEHH
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1. TTOSICHUTEJIbHAS 3AIIMCKA

Pabouas nporpamma yueOHOro npeaMera XUMHsS Ha YPOBHE YIIIyOJIEHHOTO M3YUCHHS 3aHHMAET
BaKHOE MECTO B CHCTEME ECTECTBEHHO- Hay4yHoro oOpasoBaHus. M3yuenue npenmera,
peanusyeMoe B YCIOBHAX JU(dEpeHIHPOBAHHOTO, NPOMHIBHOrO OO0yUYCHHS, IIPU3BAHO
obecnednTh 00IE00Pa30BATENBHYI0O U OOLIEKYJIBTYPHYIO MOATOTOBKY BBIIYCKHHKOB LIKOJIBI,
HeOOXOMMMYIO JUI afanTallid MX K OBICTPO MEHSIOINUMCS YCJIOBHSM SKH3HH B COLUYME, a
TAKXKE JUIs TPOJOIDKEHHMs 00ydYeHMs B OpraHu3alMsix NpodecCHOHATBHOr0 00pa3oBaHMs, B
KOTOPBIX XHMHs SBJISI€TCS OJHOM H3 NPHOPUTETHBIX IUCIMIUIMH. B mporpamme mo XuMuu
Ha3Ha4yeHue npeaMera «XuUMHS» IOMy4YaeT MOAPOOHYIO WHTEPIPETAlMI0 B COOTBETCTBHHU C
ocHopomojararoimuMu - monoxeHusMu - ®I'OC COO o B3auMo0OYCIOBIEHHOCTH — IIEJIEH,
CoflepKaHus, pe3ynbTaToB O0y4YeHus:t U TpeDOBaHHH K YPOBHIO ITOJITOTOBKH BBINYCKHHKOB.
CBuJIEeTENBCTBOM TOMY SIBIISIOTCS CIEYIOLIHE BBITOJIHIEMBIE IIPOrPaMMOM [0 XUMHH (DYHKIHMH:
0 wuHOpMaNMOHHO-METONMYECKAs, pEAIH3alUs KOTOPOW  OOECIEeYMBaeT  [OJIydYEHHE
IPECTaBIeHHs O LENAX, COAEpKaHHH, o0IIeld crpaterud oOy4YeHHs, BOCIIUTAHHS U Pa3BHTHUS
00yyaromuxcs cpefcTBaMHU IIpeMeTa, H3y4aeMoro B paMKax KOHKPETHOTO IPOQHIIs;

0 opraHu3anHOHHO-IUIAHUPYIOLIAS, KOTOpast IIpelyCMaTpHUBAET oIpeieNneHue:
NPUHIMIIOBCTPYKTYPUPOBAHHUSA M IOCNIEJOBATEIBHOCTH H3Y4YEeHHs YyueOHOro MaTepHana,
KOJIMYECTBEHHBIX M KAa4YeCTBEHHBIX €ro XapaKTePHUCTHK; IIOAXOIOB K (OPMHPOBAHHIO
COZIEPKAaTENEHON OCHOBBEI KOHTPOJIS M OIIEHKH 00pa30BaTeIbHbIX JOCTIKEHUI 00ydalomuxcs B
paMKaX HTOTrOBOH arrecTanuy B GpopMe quddepeHpoBaHHOrO 3aUeTa 0 XUMHUHL.

[IporpaMma amst yriryOIEHHOTO U3YyYEHUS XUMHH:

U ycTaHaBnMBaeT WHBApHAaHTHOE IIPEIMETHOE COICpIKAHHE, O0O0s3aTeNIbHOE ISl H3yYEHHs
BpaMKax OTAENbHBIX NpoQuiel, mpeaycMaTpiBaeT paclpeae/icHHe U CTPYKTYPHPOBAHHE €T0 110
KJIaccaM, OCHOBHBIM COJIep KaTeJIbHBIM JIMHUSIM/pa3/iesiaM Kypca;

0 onmaér mpuMmepHOe pacmpeneieHHe  y4eOHOr0  BpeMEHH, PEKOMEHIYEMOro  is
U3yYEHHSIOTAEIbHBIX TEM;

0 npemmaraeT NpPUMEpPHYIO IIOCIEJOBATENBHOCTh H3YYCHHS y4eOHOro Marepuaga c
y4ETOMIIOTHKH IIOCTPOSHHS Kypca, BHYTPUIIPEIMETHBIX M MEKITPEIMETHBIX CBA3EIH;

0 onaér MeTomuuecKyro HMHTEpIpeTanuio Leneil M 3agad  W3yYeHHs TpeaMeTa Ha
yriyONEHHOMYPOBHE € YUYETOM COBPEMEHHBIX IIPHOPHTETOB B CHCTEME CPEIHEro OOIIero
oOpa3oBaHus, CONEPXKATETHHON XapaKTePUCTHKH IUJIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHS
OCHOBHOM 00pa3oBaTeNbHOH NpOrpaMMEI cpefgHero o0mero oOpa3oBaHus (JHYHOCTHBIX,
METaIpe/IMETHBIX, NPEJIMETHBIX), a TAKXKE ¢ YIETOM OCHOBHEIX BHIOB Y4eOHO-TIO3HABATEIBHBIX
JedcTBU 00y4aromerocs o OCBOEHHIO coaepkanus npeaMeTa. [1o BceM Ha3BaHHBIM TO3UITHAM
B IIpOrpaMMe 110 XMMHH IIPEJlyCMOTPEHA NPEEMCTBEHHOCTH ¢ OOyuUeHHEM XHUMHH Ha YpOBHE
OCHOBHOTO 00mero oOpasoBaHus. 3a IpelejaMHd YCTAaHOBIIEHHOH IIPOrpaMMOi 110 XHMHH
00s13aTenbHON (MHBApHAHTHOI) COCTABIAIOLIEH colepikaHus y4eOHOro npeaMera «XHMHS
ocra€Tcsi BO3MOJKHOCTH BEIOOpa €ro BapHaTHBHOM COCTaBISIONICH, KOTOpas IOJDKHA
ONpPENENATECS B COOTBETCTBUH C HAIpPaBICHHEM KOHKpeTHoro mnpoduns ofyuenus. B
COOTBETCTBHH C KOHIeNTyalbHbIMH IoyiokeHussMH PI'OC COO o HazHAYEHHHM NPEIMETOB
Gazoporo m yruyOnéHHoro ypoBHeld B cucreMe muddepeHIpoBaHHOr0 00y4YeHus Ha ypOBHE
cpennero oOmero o0pa3oBaHUS XUMHUsI Ha YPOBHE YIUIyOJEHHOTO H3y4YeHHs HAlpaBlicH Ha
peanu3alMio  NPEEMCTBEHHOCTH C  IOCHEAYIOIMM  3TaloM MONYYCHHsT XUMHYECKOI'o
o0pazoBaHMs B paMKaX HM3Y4YCHHS CIEIMATBHBIX €CTECTBEHHO-HAYYHBIX M XHMHUYECKHX
JMCLHUIUIMH B By3aX H OpraHU3allusiX cpeiHero npoecCuoHaIBFHOr0 00pa3oBaHusl.

CocraBisiioliuMH  TipesiMeTa  «XHMHSI» Ha YPOBHE YIIyONEHHOTO W3yUeHHS SIBISIOTCS
yriyonénneie Kypesl — «Opranudeckas Xxumusa» U «OOmas 1 Heopranudeckas xumus». [Ipu
OIpENIENIEHUH IOAXOJO0B K OTOOPY M CTPYKTYPHOH OpraHM3allMy COJEP)KaHMs 3THX KypCOB B
nporpaMMe o XMMHH 3a ocHOBY npuHsaThl noyioxenuss @I'OC COO o pa3zmuusax 6a3oBoro u
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yriyOnéHHoro ypoBHeH u3ydeHus npeaMera. OcHOBY comepikanust KypcoB «OpraHmdeckas
xuMusa» U «ObIas 1 HeopraHudeckass XHMHSA» COCTABIISICT COBOKYIIHOCTE IPEMETHBIX 3HAHHMH
H YMEHHH, OTHOcAmMXcS K 0a30BOMy YpOBHIO HM3Y4YEHMs IpeAMeTa. JTa cHcTeMa 3HaHH
IOJIy4aeT OMpeJIeIEHHOE TEOPETHYECKOe MOIOJIHEHHE, II03BOJISIONIEE OCO3HAHHO OCBOMTH
CyllecTBEHHO Ooubiuuil 00BEM (hakTonmornueckoro Marepuana. Tak, Ha yriyGIEHHOM ypOBHE
H3y4deHHs IpeaMeTa obecreueHa BO3MOXKHOCTh 3HAUMTEIBHOTO YBEJIMYeHHs 00bEMa 3HAHHWH O
XMMHYECKHX 3JIEMEHTaX M CBOMCTBAaX WX COEIMHEHHH Ha OCHOBE PACIIHPEHHS M YIIIyOIeHHs
[PE/ICTABIEHUA O CTPOEHMM BEILLECTBA, XUMHMUYECKOH CBA3H M 3aKOHOMEPHOCTSX MPOTEKAHHs
peaklMi, paccMaTpUBAaEMbIX € TOYKH 3pEHHMS XMMHYECKOH KHHETHKM M TEPMOJMHAMHKH.
Msyuenne nepuomuueckoro 3akonHa u [lepmonaudeckodl CHCTEMBI XUMHYECKHX 3JIEMEHTOB
6a31»1pyeTc;1 Ha COBPCMCHHBIX KBAHTOBOMCXaHHMYCCKHX NPEACTABICHHAX O CTPOCHHH aromad.
XUMHYecKas CBSI3b OOBSCHAETCA C TOYKH 3PEHHMS DSHEPreTHUECKMX HW3MEHEHWH IIpH e
00pa3oBaHMH M pa3pyllIeHHH, a TAKKe ¢ TOUKH 3pEeHHS MEXaHH3MOB e€ obpazoBanus. M3yuenue
THIIOB pEaKIMH JomojHseTcs (HOPMHUPOBAHMEM TMPEIACTABICHUH 00 DICKTPOXHMHUECKHX
IpoLIECCax U IEKTPOJIM3E pacilyiaBOB M pacTBOPOB BELIECTB. B Kypce oprannveckoil XMMHH TIpU
pPaccMOTPEHHH PEaKIMOHHOI cIoCOOHOCTH COeMHEHHH yaensercss ocoboe BHUMaHUE BOIIPOCcaM
00 ayeKTpoHHBIX 3(h¢eKTax, 0 B3aHMHOM BIIHSHHH aTOMOB B MOJIEKyJIaX H MeEXaHH3Max
peakiui. Ocoboe 3HayeHHe HMEET TO, YTO Ha COJIEPKAHHWE KYyPCOB XHMHH YIIIyOJIEHHOTO
YPOBHS H3Y4EHUS JUISL KJIACCOB ONpPEEIEHHOT0 Npoduis (rJ1aBHbIM 00pa3oM Ha UX CTPYKTYpY U
XapakTep JONOJHEHWH K oOmiel cucTeMe NpeIMETHLIX 3HAHMH) OKa3bIBAIOT BIUSHHE CMEXKHEBIE
npeaMeTsl. Tak, Hampumep, B COJEpXaHHH NpeJMeTa JUIS KIacCOB XHMMHKO-(DH3MYECKOTO
npodunsa Gonpnioe 3HaueHue OyIyT UMETh 3NIeMEHThI yueOHOro Marepualia 1o oOuiei XuMHH.
Ilpu u3ydeHuu mnpeaMera B JAaHHOM CiIydae akIeHT OyJeT chelaH Ha OOIMHOCTb METOMOB
II03HAHMs, OOIHOCTE 3aKOHOB U TEOPUH B XMMHUHM U B (PU3HKE: aTOMHO-MOJIEKYJISIDHAS TEOPUS
(MonekynspHas Teopuss B (HU3HMKE), 3aKOHBI COXPAHEHHMS MAacChl M DHEPrHH, 3aKOHEI
TEPMOANHAMHUKH, JIEKTPOJIN3a, IPECTABICHH O CTPOSHHUHU BEILECTB U Jpyroe. B To ke Bpems B
COIEPKaHUU IpeaAMeTa Ul KJIacCOB XMMHKO-OMOJIOTHYeCKOro Impoduis OONbIINH yIeabHBIH
Bec OyneT MMeTh opraHuyeckas XUMHA. B 3ToM cilyyae mpenocTaBiseTcss BOZMOMKHOCTB IS
Honee 0OCTOATENBHOIO PACCMOTPEHHS XMMHMYECKOH OpraHM3alliM KJIETKH Kak OHMOJIOTHUecKOoH
CHCTEMBI, B COCTaB KOTOpPOif BXOJST, K INpHUMEpPy, TaKHE CTPYKTYPHBIE KOMIIOHEHTHI, Kak
JHMHAEL, OENKH, yTJIeBOMABI, HYKIEHHOBBIE KHCIOTH U Apyrue. [Ipu 5TOM 3HaHHS O cocTaBe M
CBOMCTBAX IPEACTaBUTENIECH OCHOBHEIX KJIACCOB OPraHMYECKUX BEIIECTB CIY’KaT OCHOBOM JUIs
H3Y4eHHs CYLHOCTH MpolieccoB (POTOCHHTE3a, /IBIXaHusI, TIHITIEBapEHHUSL.
B mnane $hopMHpOBaHHS OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
[I03HAaHUS M OIBITA IPAaKTHYECKOIO IPUMEHEHHsl Hay4yHBIX 3HAaHWUM H3ydeHHE TpeaMeTa
«XuMHus» Ha YroyOnEHHOM YpOBHE OCHOBAHO Ha MEKIIPEIMETHBIX CBS3AX C y4eOHBIMH
IIpeIMETaMH, BXOAAILIMMHU B COCTaB IpeaIMeTHBIX obnacteil « EcTeCTBeHHO-HAYYHEIE ITPEAMETEDY,
«Marematuka u uHbopmaTtukay u «Pycckuil s3bIK M nuTepaTypa». llpu w3yuenun ydebGHOTO
npeaMeTa «XuMHA» Ha YFJIYGJ'IéHHOM YPOBHE TakKKe€, KakKk Ha YPOBHC OCHOBHOI'O H CPEIHErO
obmero obpasoBanus (Ha 6a30BOM YpOBHE), 3aJaueil NEPBOCTENEHHON 3HAYMMOCTH SBIISIETCS
(OpMHPOBaHHE OCHOB HAayKM XHMHH Kak o00JlaCTH COBPEMEHHOI0 ECTEeCTBO3HAHUs,
[PaKTHYECKOH JesTEeIbHOCTH 4YeJOBeKa M OJHOI0 H3 KOMIIOHEHTOB MHPOBOH KyJBTYpBL
Pemenue atoit 3amaun Ha yriryOn€HHOM ypOBHE H3YUEHHsI IPEJMETA NPEAIIOJIATaeT PeaIu3aluio
TaKHX IeJIeH, KaK:

0 ¢opmupoBaHHe NpPENCTABICHHH: O MaTePHAIBPHOM €JIWHCTBE MHpa, 3aKOHOMEPHOCTSX
HII03HABAEMOCTH SIBJICHHH IIPHPOABI, O MECTe XHMHH B CHCTEME ECTECTBEHHBIX HAayK M €€
Bedyleil pod B OOCCIICUCHWH YCTOWYHBOTO Pa3sBHTHs YEJOBEYECTBA: B PEINEHMM NpolieM
9KOJIOTHYECKOMN, SHEPreTHUECKOW M MUNIEBOH 0e30MacHOCTH, B Pa3sBUTHH MEIUIMHBI, CO3JaHUN
HOBBIX MATEPHAIOB, HOBBIX HCTOYHHKOB OHEpPrHH, B obOecmedeHMH palHOHATBEHOTO
IIPHUPOIOIIOIB30BAHKS, B (POPMHUPOBAHUH MUPOBO33PEHUS U 00IIEH KyIbTypBI YEJIOBEKA, a TAKIKE
DKOJIOTMYECKH 0OOCHOBAHHOI'O OTHOIIICHUS K CBOEMY 3/10POBBIO U IIPUPOIHOM Cpeie;
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0 OCBOCHHE CHCTEMBI 3HaHHﬁ, JIEKAIHUX B OCHOBE XUMHUYECKON COCTABJISIIONIEH eCTECTBEHHO-
Hayvmoﬁ KapTHHBI MHpa: (bYH,HaMeHTa.HBHBIX HOHﬂTHﬁ, 3aKOHOB H TeopHﬁ XUMHH, COBPEMEHHBIX
HpeﬂCTaBJIeHHﬁ 0 CTPOCHHH BCIICCTBA Ha pa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJICKYIIPHOM, O TCPMOIMHAMHYECKHX M KHHETHYECKHX 3aKOHOMECPHOCTAX IIPOTEKaHUs
XHMHUYCCKHX pCaKHHﬁ, 0 XMMHYECKOM pPaBHOBECHH, pacTBOpax W IOHCIICPCHBIX CHCTEMax, 00
06H.IPIX HAYYHBIX IPHHIHUIIAX XHMHYCCKOI'0 IIPOM3BOACTRBA,

O dQopmupoBanue y oOydaloOmMXCd OCO3HAHHOI'O  IOHUMaHHs  BOCTPeOOBAHHOCTH
CHCTEMHBIXXHMHYECKHX 3HAHUH Ui OOBLSACHEHHs KIIOYEBBIX WJeH W mpoOiieM COBpPEMEHHOI
XHUMHH, JUI1 OOBACHEHHS M IPOTHO3UPOBAHUS SIBICHHMH, HMEIOIIMX E€CTECTBEHHO-HAYYHYIO
IPHPOJIY; IPAMOTHOIO PEIIEHHs MPoOIIeM, CBA3aHHBIX ¢ XMMHEH, TPOrHO3UPOBAHHUS, aHAIU3A U
OIIEHKH C TTO3HIIUIT SKOJIOrHYecKol 0e30macHOCTH MOCeICTBHI OBITOBOM H MPOM3BOICTBEHHOI
NesATEIbHOCTH YEJIOBEKA, CBA3AHHOM € XMMHYECKHM IIPOM3BOJICTBOM, HCIIOJB30BAHHEM U
nepepaboTKOH BelLecTB;

0 yroybneHue mpencTaBiIeHHiI O HAYYHBIX METOJAX IIO3HAHHs, HEOOXOMUMBIX JUIS
NPHOOpPETEHHS YMEHUH OPUEHTHPOBATECS B MUPE BEIIECTB U OOBACHEHHS XUMHYECKHX SIBIICHHH,
HMEIOIIHMX MECTO B IIPHPOJIE, B IPAKTHUECKOH JIEATENIPHOCTH M TIOBCEIHEBHOM XU3HH. B mane
peanu3alyy [IepBOOYePEIHEIX BOCIIUTATEIBHBIX U PA3BHBAIOIIUX (DYHKIIUH 11EJIOCTHOH CHCTEMBI
cpenHero obmero o0pa3oBaHHUs IPH U3YUYECHUH IpejaMera « XHMHs» Ha YrIIyOJEHHOM ypPOBHE
0co0y10 aKTyanbHOCTh NPHOOPETAIOT TAKUE LIETH U 3aauH, KakK:

0 Bocnuranue yOeXIEHHOCTH B [03HABAEMOCTH SIBJIEHWH TIPHPOJIBI, YBaXKEHHS K
NpoLeCCYTBOpYECTBA B 00JAaCTH TEOPETHUYECKHX M MPHKIATHBIX HCCICIOBAHHM B XHUMHH,
(opMHUpOBaHHE MHUPOBO33PEHHMSI, COOTBETCTBYOIIET0 COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH;

a Pa3BHTHE MOTHBAIlHH K 06y‘IeHI/IIO H II03HaHHIO, criocobHOCTEH K CaMOKOHTPOJIIO
HCaMOBOCIIMTaHHIO Ha OCHOBE YCBOCHHA 061HC‘1€JIOB€‘:I€CKI’IX HEHHOCTeﬁ;

0 passuTHE  TO3HABATENBHBIX  HHTEPECOB,  HHTEUIEKTyalbHBIX M TBOPYECKHX
ciocobHOCcTeH0O0yYaromuxcs, (GopMUpoBaHHWE y HUX CO3HATENLHOTO  OTHOMIICHHS K
caM000pa30BaHHMIO M HENPEephIBHOMY  00pa30BaHMIO  KaK  YCIOBHIO  YCICITHOH
npo(ecCHOHANBHOW M OOINECTBEHHOH IEATeIbHOCTH, OTBETCTBEHHOIO OTHOINEHHS K CBOEMY
37I0pPOBBIO U MMOTPEOHOCTH B 3J0POBOM 00pase iH3HH;

O dopmupoBanue yMeHHH M HaABBIKOB pa3yMHOI'O IIPHPOJIOIOJIB30BAHUS, Pa3BHTHE
SKOJIOTHYECKOH KYJBTYyphl, NPUOOpPETEHHE ONBITa OOIECTBEHHO-NIONE3HOH HKOJOTHYECKOH
NeSTENbHOCTH.
2. COAEPKAHUE YYEBHOTI'O INIPEIMETA Teoperuveckue 0CHOBbI OPraHHYEeCKOM
XHMHH

[IpenmMer ¥ 3HadeHHE OpraHHYECKON XUMHH, IIpeJCTaBI€HHE O MHOrooOpasuu
OpPraHHYECKHX COCIUHEHMH. OJEKTpPOHHOE CTpOEHHE aroMa yriepojia: OCHOBHOE H
BO30YKJIEHHOE COCTOsIHUS. BaneHTHBIE BO3MOXKHOCTH aroMa yriepoja. XUMHYECKas CBS3b B
OPraHUYECKUX COEOUHEHUSIX. THIBI THOpHAN3AIMHA aTOMHBIX opOuTalieil yriepoaa. MexaHHu3Mbl
00pa3zoBaHUs KOBAJIEHTHOH CBsA3M (0OOMEHHBIH U JOHOPHO-aKLIENTOpHBIH). THUIbI mepekpriBaHusa
aTOMHBIX opbutaneif, 6- u m-cBa3u. OnuHapHas, ABoHHAsA M TpoiHas cBs3b. Crioco0b! paszpeiBa
CBsI3el B MOJIEKyJIaX OpraHuyeckux BemecTB. [loHsaTHE 0 cBOOOIHOM panukaie, Hykjiecoduie u
anektpodune. Teopus cTpoeHHs OpraHuyecKux coenuHeHui A.M. ByTiiepoBa u coBpeMeHHEIE
IpeACTaBICHUS O CTPYKTYpE MOJIEKYJl. 3HaUeHUEe TEOPUH CTPOCHMSI OPraHUUYECKHUX COCIUHEHUH.
Monekynspasle u CTpyKTypHBIe (opMmynbl. CTpyKTypHBEIE (OPMYIBI Pa3IHYHBIX BHJIOB:
pa3BEpHyTas, COKpalléHHas, cKeneTHas. M3omepus. Bunel wH3oMepus: CTpyKTypHas,
IPOCTPaHCTBEHHAs. ODJEKTPOHHBIE O(PQEKTEl B MOJIEKyJaX OpPraHUYECKUX COEIUHEHUH
(MHIYKTHBHBIA U Me3oMepHBbIH addekrtsr). [IpencraBienue o KinaccH(UKAUU OpraHUYeCKHX
BemectB. llonatue o ¢QyHkumoHansHoM rpynne. I'omonorusa. I'OMOIOIMYECKHE  PAMIBL
CuctemaTHueckas HOMEHKIaTypa opraHuuyeckux coenuHeHudl (IUPAC) u  TpuBHaIBHEIC
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Ha3BaHHMs OTHENBHEIX TpeAcTaBuTeNed. OCOOEHHOCTM H  KJIAcCH(HKAIMA OpraHHyYecKHX
peakiuii. OKHCIIHTEIBHOBOCCTAHOBUTENBHEIE PEAKIIHH B OPraHHYECKOH XMMUH.
JKCnepUMeHTA/IbHbIE MEeTOAbI H3YYeHHS BelleCTB U MX [pPeBPaIleHHii

Osnakomienue ¢ oOpa3laMH OpPraHMYEeCKHX BEIIECTB M MaTepuaJaMH Ha HX OCHOBE,
OTIBITEHI 110 MPEBPAIIEHHIO OPraHMYECKHUX BEIECTB IPH HArPeBaHUH (IUIaBICHUE, OOYIIMBAHHE H
rOpeHHE), KOHCTPYHPOBAHUE MOJIEJIei MOJIEKYJI OPraHHYECKHX BEIIECTB.,

Yraesogopoanst AnkaHbI.

l'omonoruueckuit psan  ankaHoB, ofmas QopMyna, HOMEHKIATypa W HM30MEpHSL.
ODJNEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOSHHE MOJNIEKYJ alKaHOB, Sp3 -THOPHIM3ALMA aTOMHBIX
opbuTaneil yriepona, o-ces3b. Kondopmepsl. ®usnueckue CBONCTBA ANKAHOB. XHMHYECKHE
CBOMCTBA aIKAHOB. pEaKUMH 3aMELICHHMs, H30MEPH3AllUH, NCTHAPHPOBAHMSA, IIMKIIM3ALMH,
MHPOJIM3a, KpEeKHHra, ropeHus. IlpencraBieHne o MeXaHHM3Me€ peakiMi paJdKalbHOIO
3amentenus. Haxoxnenue B mpupose. CriocoOb! MOMyYeHHs U IPUMEHEHHE aJTKaHO

Huxnoankanel. O0mas gopmyna, HOMEHKIAaTypa B u3oMepus. OCOOCHHOCTH CTPOEHHS U
XHMHYECKHX CBOMCTB MayiblX (LHKIONpONaH, HOHKIO0yTaH) W OOBIMHBIX (I[HKIONEHTAH,
LIMKJIOTe€KCaH) HUKIoaIKaHOB. CrocoObl MOJTyYeHHs W NPUMEHEHHE IHKIOAIKAHOB. AJIKEHBI.
'omonoruueckuit psn  ankeHoB, oOmas (opMyia, HOMEHKJIATypa. OJEKTPOHHOE |
IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ AJKEHOB, Sp2 -rHOpHIM3alius aTOMHBIX oOpOHTasei
yriaepona, o- u m-cBsi3u. CTpyKTypHas M reoMeTpuyeckas (IMc-TpaHc-) u3oMepus. Ousndeckue
CBOMCTBA aIKEHOB. XHMHYECKHE CBOHCTBA: pPEAaKUMH IPUCOETUHEHUS, 3aMEIIeHHs B
QUITOJIO’KEHHE TPU JIBOMHOM CBS3M, ITOMUMEpH3aUMK U OKHCIeHHd. [Ipe/icTapeHre o MexaHu3Me
peakiuu 3nekTpoduiabHoro npucoenunenus. [Ipasmio MapkoBaukoBa. KadecTBeHHBIE peakiiuu
Ha JIBOWHYIO CcBs3b. CI0cOOBI OMyUeHHs U IPUMEHEHHE alKeHoB. Ankamuensl. Knaccudukarus
QJIKaJIMEHOB (CONpPSKEHHBIE, H30JIMPOBAHHbIE, KyMYJIUPOBaHHbIE). OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOEHHS M XUMHMYECKHX CBOHCTB CONPSIKEHHBIX MOHEHOB, 1,2- u 1,4-mpucoenuHeHHe.
[Tonumepusanus CONPsDKEHHBIX JueHOB. CrocoObl TOMyYeHHs M TPHMEHEHHE aJIKaIueHOB.
Ankunsl. ['omonorudeckuii psin ankuHOB, oOimmas ¢opmysia, HOMEHKIATypa M H30MEpHsL.
DIIEKTPOHHOE M IIPOCTPAaHCTBEHHOE CTPOEHHUE MOJIEKYJI aJIKHHOB, SP-THOPHIM3AIUS aTOMHBIX
opOutaneit yrinepoma. @Pu3ndeckHe CBOicTBa alKHHOB. XUMHYECKHE CBOMCTBA: pEAKIIHM
IIPUCOEIUHEHHS, OUMEpH3alMi U TPUMEpHU3alluu, OKHCcIeHHs. KHCIOTHBIE CBOMCTBA alKHHOB,
HMEIOIINX KOHIIEBYIO TPOMHYIO cBs3b. KauecTBeHHBIE peakiMM Ha TPOHHYIO cBsi3b. CrocoObl
IIOJIyYEHHUs U IIPUMEHEHHE aIKHHOB. APOMaTHYECKHE YIJIEBOIOPOIbI (apeHsl). ['oMomornueckuit
psil apeHoB, obmas GpopMynia, HOMEHKIATYpa ¥ H30MEPHs. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
cTpoeHre Mojekynsl Oenzosia. IlpaBuino apoMaTrM4yHOCTH, MNPUMEPHl  apOMATHUYCCKHX
coenuHeHuit. OuU3nyecKre CBOMCTBA apeHOB. XHMHUYECKUE CBOMCTBa OEH30/Ia H €r0 TOMOJIOTOB:
peakIMH 3aMELICHHS B OEH30JIBHOM KOJIBLIE M  YIJVIEBOJOPOJHOM pajuKajie, pPeaKiuu
[IPUCOCOMHEHHUS, OKHCIEeHHE roMoyioroB OeH3ona. [lpejacraBieHHe o MexaHHM3Me peakI[uii
anMeKTpoduIbLHOro 3amelenus. [Ipencrapnenue 06 OpHEHTHPYIOLIEM JIEHCTBUH 3aMECTHTENIEH B
OeH30JIbHOM KOJIbLIE HAa IIpPUMepe AJIKHIIBHBEIX DPaJHKaAJIOB, KapOOKCHJIBHOH, T'HIPOKCHILHOM,
AMHMHO- WM HUTPOTPYIIBl, aTOMOB TajoreHoB. OCOOEHHOCTH XHMHYECKHX CBOWCTB CTHpOJIA.
[Tonmumepuszanust  ctupona. CrocoObl  HOTy4eHUS M IPUMEHEHHE  apOMaTHYeCKHUX
yrieBopoponoB. Ilpuponusrit ras. [lonyrtusie HedTsauble rassl. HedTh 1 e€ mpoucxoxieHue.
Kamenuslif yrons ¥ mponaykTsl ero nepepabotku. CriocoOsl nepepaboTku HeTH: MeperoHka,
KPEKHHT (TepMHMYECKHH, KaTaauTHUeCKHi), pudopMuHr, muponus. [Ipoaykter mepepaboTku
HepTH, HMX IpPUMEHEHHWEe B IMPOMBIIUIEHHOCTH W B ObITy. ['eHeTHuYecKas CBS3b MEXY
pasNIUYHBIMH ~ KJIaCCaMM  YIJICBOJOPOZOB. JJIEKTPOHHOE CTPOCHHE T[alIOreHIIPOU3BOIHBIX
yII€BOAOPONOB. Peaknuu 3aMelneHdst rajoreHa Ha TUAPOKCOTPYIIy, HUTPOrpYyIIy,
[HaHOrPYIIIY, aMUHOIPYIIY.

JleiicTBUE Ha raJloreHIpOU3BOJHBIE BOJHOTO M CIIMPTOBOI'O PaCTBOPA LIETOYH.
BsaumoieiicTBre quraioreHaIKaHOB ¢ MarHueM U uHKoM. [loHsTHe 0 MeTamioopranuyecKux
coeiuHeHHsIX. Mcop30BaHie rajloreHIporu3BOAHEIX YIJIEBOJIOPOIOB B OBITY, TEXHHKE U IIPH
CHHTE3€ OPraHNYECKUX BEIEeCTB.



JIKcnepHMEHTAJbHbIE METO/bI H3YY€HHUsI BEIIECTB H HX MpPeBpalleHH i

Wzyuenue Gu3n4eckux CBOHCTB YIJIEBOJOPOZOB (PacTBOPHMOCTB), KaueCTBEHHBIX
peakimii yrieBoJ0OpPOJOB pa3IMYHBIX KIaccoB (oOeciBeunBaHWEe OPOMHOM HIIM HOJHON BOIPL
pacTBOpa IepMaHraHarta Kalus, B3aUMOJEHCTBHE alleTHJIEHA C aMMHAYHBEIM PacTBOPOM OKCHJIA
cepedpa(l)), xauecTBeHHOe OOHapy:keHHEe YTiepoJia W BOAOPOAa B OPraHMYECKHX BEIIECTBAX,
MOJyYeHHE OTHJIEHA M H3YUYEHHME €ro CBOMCTB, O3HAKOMIIeHHe ¢ Koyuteknusmu «Hedto» u
«¥Yrome», ¢ o0pasmaMM IUIaCTMacC, KaydyyKOB M DPE3HHBI, MOJICIHPOBAHME MOJIEKYII
YIJIEBOJOPOJIOB M TaJOr€HIIPOU3BO/IHBIX YIIIEBOIOPOIOB.

Kucinopoacoaep:kamue opranu4eckue coeJHHEHHUsI

lIpesenbuple onHoaroMHble cnupTel. CTpoeHHe MOJEKy)l (HAa IpUMEpe METaHola H
sraHona). ['omosnoruyeckuit psz, odmas Gopmyiia, H30MepHs, HOMEHKIATYpa H KIacCH(PUKALIS.
DusxyecKHe CBOMCTBA INpEJEIbHBIX OJHOATOMHLIX CITHPTOB. BOJOpOJHBIE CBSI3H MEKIY
MOJIEKyJJaMH  CIIMPTOB. XHMMHUYECKHE CBOMCTBA: peakiUd 3aMellleHHs, JerHIpaTalli,
OKHCJIEHHS, B3aUMOJICHCTBHE ¢ OpraHMYecKMMH U HeOpraHH4YeCcKUMH Kuciiotamu. KauectBeHnHast
peakuMs Ha OJIHOATOMHBIE CIUpPTHL JlelicTBHEe 3TaHONa M METaHOJia Ha OpraHU3M YeJIOBeKa.
CniocoOrl oTy4eHus: U IpUMEeHeHHe 0JTHOATOMHBIX CIIUPTOB. [IpocThie 3 Hphl, HOMEHKIATYPA U
n3omepus. OcoOeHHOCTH (PHU3MYECKHX M XUMHYECKHX CBOWCTB. MHOroaTOMHBIE CIIUPTBI —
STUIIEHITIMKOJIb M INHLepuH. Duipdeckue M XUMHYECKHe CBOMCTBA: peakiid 3aMellleHHs,
B3aHMOJICHCTBHE C OPraHMUECKHMH U HEOPraHWYEeCKHUMH KHCIIOTAMH, Ka9eCTBEHHAs peakilus Ha
MHOroaTOMHbIE cIMPTHL [IpencraBnenue o MexaHu3Me peakiuil HyKIeopHIEHOTO 3aMEIICHHS.
JeiictBue Ha opranu3M uenoBeka. CrocoObl MONy4YEeHHS M IPUMEHEHHE MHOTOaTOMHBIX
cniuptoB. @eHon. CTpoeHHe MOIEKYJbl, B3aUMHOE BIHSHHE T'MIPOKCOIPYIIBl M OEH30JIBHOTO
anpa. O@usuueckue cBoiictBa (QeHoma. OcoOEHHOCTH XHMHYECKHX CBOWCTB (peHoJa.
KauecTBennsie peakinu Ha (eHos. TokcnyHoCTh (heHona. Crioco0b! MOMyYeH s W MPUMEHEHHE
(enona. ®enondopmanpaeruanas cMosa. KapOoHHIbHBIE COSTHHEHHS — ANBACTUIBI H KETOHEL
ONeKTPOHHOE CTpOeHHE KapOOHUIBHOMN rpynibl. ['OMOJIOrHYeCKHe Psi/IbI allbIETHIOB H KETOHOB,
obmas (opmyna, U3oMepHs U HOMeHKJIaTypa. Ou3Myeckue CBOMCTBA albJETHIOB U KETOHOB.
XuMuueckue cBOICTBA aNbJETHIOB M KETOHOB: peakllMH IpucoeldHeHus. [IpeicrarieHue o
MEXaHU3Me peaklui HykneobunsHoro npucoenuuenus. OKHUCIeHHe anbIeTHA0B, KaYeCTBEHHBIE
peakuuy Ha anbaeruasl. CriocoOb! MOMyYeHHs U IpUMEHeHHe allb/IETHIOB H KETOHOB,

OIHOOCHOBHBEIE IIpENENbHBIE KapOOHOBBIE KHUCIOTHL OCOOEHHOCTH CTPOCHHS MOJIEKYII
KapOOHOBBIX KHCJIOT. M3omepuss u HoMmeHkiaTypa. Pusnudeckue CBOHCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHCJIOT. BoJOponHBIE CBS3M MEXTy MOJEKyJIaMH KapOOHOBBIX
KHCIOT. XUMHYECKHE CBOHCTBA: KHCIIOTHBIE CBOMCTBA, peakIUs 3TepUPHKALHH, PEaKI[HH C
Y4YaCTHEM YIIE€BOJOPOJHOrO paaukana. OcoOeHHOCTH CBOMCTB MypaBBHHOH KHCIOTHL [loHATHE
0 IPOM3BOJHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(hHpax, aHTHAPHIAX, TaJlOTeHaHTHIPHIAX,
amuzax, HuTpunax. Maoroo6pasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENpeaeIbHBIX
U apOMaTHYECKMX KapOOHOBBIX KHUCIIOT, TUKApOOHOBBIX KUCIIOT, THAPOKCHKAPOOHOBEIX KHCIIOT.
IlpencraBuTenu BBICIIHX KapOOHOBBIX KHCJIOT: CT€APHHOBAsA, MAJLMHTHHOBAS, OJICHHOBAS,
JIMHOJIEBAs, IMHOJICHOBAsT KUCIOTEL. CriocoObl IOMY4YeHHsT ¥ IPUMEHEHHEe KapOOHOBBIX KHCIIOT.
Cnoxusle »¢upsl. ['omomormueckuii psp, obmas ¢Gopmyna, H30MepHss W HOMEHKJATypa.
®uspueckue M XUMUYECKHE CBOHCTBA: THIPONHM3 B KHUCIOH M IMenmouyHoit cpene. JKupsl
Crpoenne, (pu3Mueckue M XMMHYECKHE CBOWCTBA JKHUPOB: THIPOJH3 B KHUCJIOH W INETOYHOM
cpenie. OcoOEHHOCTH CBOMCTB YKHUPOB, COJIEPIKAIIMX OCTATKH HEIPEJENIbHBIX JKUPHBIX KHCIIOT.
XKupsr B mpupome. MbITa Kak COMHM BBICIIHX KapOOHOBBIX KHCIIOT, HX MOIOINEE JCHCTBHE.
[Ionsitue o cuHTeTHUYECKHX Moroumux cpeactBax (CMC). OOmas xapakTepHCTHKA YTJIEBOIOB.
Knaccuduxanus yrieBogoB (MOHO-, IMH NOJIMCaxapuabl). MoHocaxapH/ibl: MII0K03a, GpyKTo3a,
raiakroza, pubosa, me30kcHpuOo3a. DHU3HYECKHE CBOHCTBA W HaXO0XIEHHE B MPHPOJIE.
®orocunres. OnTuyeckas usomepus. Konbyaro-nenHas TayTOMEpHs Ha IpUMEPe MOJIEKYJIbI
TJIIOKO3BI, MIPOEKIMH Xeyopea, 0- ¥ [-aHOMephl TIIIOKO3bl. XHMHYECKHe CBOWCTBA IJIIOKO3bIL:
peakIM¥ C Yy4YaCTHEM CIIHPTOBBIX M aNBJCTHJHOW TPYMNI, CIHPTOBOE M MOJOYHOKHCIIOE
Opoxkenue. IlpumeHeHue TIJIOKO3BI, € 3HAYCHHE B JKU3HEICSATEIBHOCTH OpraHH3Ma.
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Hucaxapuasl: caxaposa, MajbTo3a U JIakTo3a. BoccTaHaBNIMBAIOIIHE U HEBOCCTAHABJIMBAIOLIHME
nucaxapunpl. I'maponus nucaxapunos. HaxoxaeHue B npupoe U npumeHenue. [lonucaxapu/ipr:
KpaxMall, TIMKOreH H nemnono3a. CTpoeHHE MaKpoOMOJIEKyJ Kpaxmania, IVIMKOI€Hd |
LeJUI0N03b1. PH3HUECKHE CBOHCTBA KpaxMalla U LE/I0NI036l. XUMUYECKHe CBOMCTBA KpaxMmaa:
TUAPONIN3, KAYECTBEHHAs pEakKlHUs C HOAOM. XHMMHUYECKHe CBOMCTBA IEJUIIOJIO3bI: THAPOJIH3,
nonydenue 3¢upoB nemwmonossl. [loHstie 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, allcTAaTHBIM
IENK).

IKCNEePUMEHTAIbLHbIC METOAbI H3Y4CHHS BellecTB H HX NpeBpameHnii

PacTBOpHMOCTE pa3IMYHBIX CHHPTOB B BOJE, B3aHMOJCHCTBHE OTAHOJA C HATPHEM,
OKHCJIEHHE 3THJIOBOIO CIHMpTa B AIBAETHJ Ha pacKaJIEHHOH MEIHOW MpPOBOJIOKE, OKHCIICHHE
JTHJIOBOTO CIHPTAa JUXPOMATOM Kajiksg (BO3MOXKHO HCIIOJNB30BAHHE BHICOMATEPHATIOB),
KaueCTBEHHBIE PEaKIMH Ha ajipAeruiabl (¢ ruapokcunoM muammuncepedpa(l) u ruapoxcuom
menu(ll)), peaknua rimuepuna ¢ ruapokcuaom Meau(Il), xummueckme cBoiicTBa pacTBOpa
YKCYCHOH KHCJIOTEL, B3auMOoOJeicTBHe pactBopa rOKO3bl ¢ ruapokcuaoMm  wMemu(Il),
B3aHMOJEHCTBHE Kpaxmayla ¢ MOJOM, PELIEHHE SKCIEPUMEHTANBHBIX 3a1a4 1o TeMaM « CITHPTHI
1 (Qenons», «KapboHoBeie kucaoTel. ClOXHBIE 3QHUPEI». A30TCOAEpIKALIHE OPraHHYECKHe
coeIMHEHHS

AMuHBI — OpraHuMYeckMe IpoM3BoAHBIE ammuaka. Kiaccuduxanusgs  aMHUHOB:
amupaTHUecKue U apoOMaTHYeCKHe; NepPBUYHBIE, BTOPHYHBIE M TpeTHYHble. CTpoeHHe MOJIeKYJI,
obmas dopmyrna, U30MepHs, HOMEHKIATypa ¥ (H3MYECKHEe CBOHCTBA. XHMMHYECKOE CBOMCTBA
amu(aTHIeckuX aMHUHOB: OCHOBHBIE CBOMCTBA, aJIKMWIIMPOBAHHE, B3aUMOJICHCTBHE MEPBHYHBIX
aMHMHOB C a30THCTOH kucnotoif. ConM anKMIaMMOHHUS. AHWIHH — IPEJICTaBUTENIL aMHUHOB
apoMatHueckoro psaa. Ctpoenue aHunuHa. B3auMmHOe BIHSHHE TpyIII aTOMOB B MOJIEKYJe
aHuiuHa. OcoOeHHOCTH XMMHYECKMX CBOICTB aHMIMHA. KayecTBeHHEBIE peakiiy HA AHUIIHH.
CrnocoObl IOJIlyd4eHUsT M INpUMEHEHHEe alupaTHYecKuX aMmMuHOB. [lonydeHue aHMIMHA U3
HUTpoOeH3oa. AMHHOKUCHOTEL. HomeHnwiatypa u uzomepus. OTOenbHBIE IIPEACTABHTEIH
Ol@MUHOKUCIIOT: TIJVIMIMH, aJlaHWH, (EeHWIaTaHuH, CEepHH, TIyTAMUHOBAas KHCJIOTa, JIH3WH,
mucTenH. OnTHyeckas U3oMepHst aMHHOKUCIOT: D- u L-aMuHOoKHCIOTEL. DuU3nyecKre cBOMCTBA
AMHHOKHCIIOT. XWUMHYECKHEe CBOMCTBA aMHMHOKHCIOT Kak aM(OTepHBIX OpraHu4YecKHux
COeIMHEHHUH, peakius MOJHUKOHJeHcalluu, oOpa3oBaHHe MENTHHOH CBs3U. BHoJoruyeckoe
3HaYeHUue aMHHOKHUCIOT. CHHTe3 M THIPONU3 MENTHAOB. bBelnku Kak NMpHpOJHBIE MONHUMEPEL.
[lepBHuHas, BTOpHYHAs M TpeTH4HAs CTpPyKTypa OenkoB. XuMHUYecKHe CBOHCTBA O€JIKOB:
TUAPONM3, JeHaTypalus, KadecTBeHHble peakuuu Ha Oenku. ITonarue o6 azoTcopepikaiiux
reTepPOLUKINYECKHX coeAUHEeHUAX. [[upuMHUIMHOBEIE U MTypHHOBEIE OcHOBaHUA. HyxienHoBBIC
KUCJIOTBI: COCTaB, CTPOEHUE U OHONIOrHyecKas posb.

JKCIEPHMEHTAIbHBIE METO/IbI H3Y4CHHS BeIIECTB M HX NPEBpAIIeHHI

PacTBOopeHHe OeNKOB B BOJE, AeHATypanus OeIKOB IIpU HarpeBaHUM, [IBETHEIE PeakI[ii Ha
Oenku, pelleHHe SKCIEPUMEHTANBHBIX 3aJad [0 TeMaM «A30Tcojepikalllie OpraHudecKue
COCIOHHCHHA» H «Pacno3naBanue OpPranHveCKHX COe}IHHGHHﬁ)).

BruicoxkomoneKkyasipHble COeIHHEeHHS

OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJIEKYJSIPHBIX COEIMHEHHMH: MOHOMEpP, IOJHMED,
CTPYKTYpHOE 3BEHO, CTEIeHb IOJHMMEPH3allid, CPeIHss MOoJeKyJsipHas Mmacca. OCHOBHBIE
METOIBl CHHTE3a BBICOKOMOJIEKYJISIDHBIX COCIMHEHHUNH — IONUMEpU3alus M IOJIUKOHICHC AU
[TpencraBneHue 0O CTEpPEOPEryJIIPHOCTH M HAJAMOJEKYJISIPHOH CTPYKType IOJIMMEpPOB,
3aBHCHMOCTH CBOMCTB MOJIMMEPOB OT WX MOJIEKYJSIPHOTO M HaJIMOJIEKYJISIPHOTO CTpPOEHHS.
[lonumepusie matepuansl. [lmacTMacchl (MONMHMATHIEH, MOJNMIPONMICH, ITOTMBHHHIXJIOPHUI,
IOJIACTHPOII, TTOJIMMETHIMETaKpIIIAT, IOMUKApOOHAThI, OIUITHICHTEpedTaNaT). Y THIN3aus 1
nepepaboTKa IUIACTHKA. OJIAacTOMEpBI: HaTYpalbHBIH KaydyK, CHHTETHYECKHE KaydyKH
(byTanueHOBEIH, XJIOPOIPEHOBEIH, H30IPEHOBBIH) U CUITHKOHBL. Pe3nHa.

Bonokna: marypaibHbIe (XJIOMOK, WIEPCTh, IIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KarnpoH U JaBcaH). [lonuMepsl cenuanbHoro HasHadeHus (Tediomn,
KEBJIap, DIIEKTPOIPOBOIAIIKE TIOJUMEPHI, OopasyiaraeéMble TOIMMEDEL).
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JKenepHMeHTAIbHbIe MeTOAbI H3YYeHHSI BEeNeCTB U HX NpPeBpPaleHui
O3nakoMieHHe ¢ 00pa3naMu TPHPOIAHBIX M MCKYCCTBEHHBIX BOJIOKOH, IIJacTMacc,
Kay4yyKOB, pEILICHHME OKCICPUMEHTAJIBHBIX 3ajady 10 TeMe «Pacno3HaBaHue IlacTMace H
BOJIOKOHY
PacuérHblie 3anauu

Haxoxznenue MonekynsapHo# (hopMyIEl OPraHHYECKOT0 COeJIHHEHHUS 10 MACCOBEIM JIOJISAM
3JIEMEHTOB, BXOJAINHUX B €r0 COCTaB, HAXOXJCHHE MOJIEKYJIAPHOH (OPMYJEI OPraHH4yecKkoro
coequHeHHs Mo Macce (00BEMY) NPOJYKTOB CropaHusi, MO KOJHYECTBY BellecTBa (Macce,
00BEMY) IPOMYKTOB PeaKIHH /MM UCXOIHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (OpPMYJIEI
OpPraHHYECKOro BEILECTBA HA OCHOBE €ro XMMHYECKHX CBOHCTB HWJIH CIOCOOOB IOJTYyYEHHS,
OIIPEIACIICHHUE NOJIH BbhIXOJa NPOAYKTA PCAKIIUH OT TCOPETHYCCKH BO3MOXHOT 0.

MexnpeameTHbie ¢BA3H

Peanuzanus  MeXIpeIMETHLIX  CBs3ed TP H3YYEHHH  OPraHWYecKoi  XHMHHU
OCYIIECTBJISIETCA 4Yepe3 HCIOIB30BAaHHE Kak OOLIMX eCTEeCTBEHHO-HAYUYHEIX TMOHATHH, Tak |
IOHATHH, IPUHATHEIX B OTAETBHBIX TIpPEIMeTax eCcTEeCTBEeHHO-HayuHoro nukia. OOmue
€CTECTBECHHO-HAy4YHbIE€ IOHSTHSI: SIBJIEHHE, HAY4YHBIH (DaKT, THIIOTE3a, TEOPHUsA, 3aKOH, aHAJIH3,
CHHTe3, KJIacCH(pHKaus, HaOMIoJeHHe, W3MEpeHHe, SKCICPUMEHT, MOJIENb, MOJETHPOBAHHE.
dusuka: Marepus, aToM, MIEKTPOH, IPOTOH, HEHTPOH, MOJIEKYJa, SHEPreTHYECKHH YPOBEHD,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BellecTBa, (pU3UYECKHE BEIHYHUHBI, €OMHHLIBI
H3MEpPEHHs, CKOPOCTh, SHEPTHs, Macca. Buosorus: KieTka, opraHu3M, sKocucTema, Ouochepa,
MeTaboIu3M, HaCleACTBEHHOCTh, aBTOTPO(MHBEIH U reTepoTpodHbl THII MUTAHHS, OpoXKeHue,
poTtocunTes, npIxamme, OENKH, YIJIEBOABI, KHUPHI, HYKIEHHOBBIE KHCIOTHI, (DEPMEHTEL
['eorpadusi: mone3Hble HMCKOMAEMble, TOIUTMBO. [€XHOJIOTHS: IHINEBBIE MPOIYKTHI, OCHOBBI
palMOHaIBHOIO MHTAaHMS, MOIOIIKE CPENCTBa, MAaTePHANIEI U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

TeopeTnueckne 0CHOBLI XHMHH ATOM.

CocraB atoMHBIX sjep. Xumuyeckud siaemeHT. M3otonsl. KopmyckyiaspHOBOJIHOBOM
IOyanusM, [BOMCTBeHHas mpupoja saekTpoHa. CrpoeHHe HIEKTPOHHBIX 000JI0YEK aTOMOB,
KBaHTOBEIE uKclia. DHepreTH4ecKue YPOBHH H MOy POBHH. ATOMHEIE OPOHTAIIH,
Knaccupukanus XuMHYECKUX SIIEMEHTOB (s-, p-, d-, f-371eMeHThI).

Pacnpenenenue »1eKTPOHOB MO aTOMHBIM OPOHTAISIM, TPHHIIAT MHHHMYMa BHEPrUH,
npuniun [laymu, npasmio Xynzaa. DeKTpoHHBIE KOH(DUTYPALUH aTOMOB JJIEMEHTOB IIEPBOI0O—
4eTBEPTOro NMEpPUOAOB B OCHOBHOM M BO30YX/IEHHOM COCTOSHHH, JIEKTPOHHBIE KOH(UI'Ypalluu
noHoB. IlomaTe 00 oSHeprMM  MOHM3AaLMM, OHEPrHH  CPOJCTBA K  OJIEKTPOHY.
OnexTpooTpunatensHocTh. [lepuomnueckuit 3akon u [lepuonuueckas cHCTeMa XHUMHUYECKHX
sanemeHToB J[.M. Menneneesa. CBs3p mepuoandeckoro 3akoHa u Ilepmoauueckoil cucTeMbl
XMMHUYECKHX DJIEMEHTOB C COBPEMEHHOH TEOpHEeH CTpPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHUs CBONCTB XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BEIECTB
[0 IpynnaM U lepuoaaM. 3HadeHHe nepuojudeckoro saxona J[ M. Menneneesa. Xumudeckas
CBA3b. BHIBI XUMHUYECKOM CBSI3M: KOBAJIECHTHAs, WOHHAs, MeTauilideckas. MexaHH3MBI
o0pazoBaHMsl KOBAJIEHTHOH CBS3M: OOMEHHBIM M JOHOPHO-aKLIENTOPHBIH. DHEprus M JUIMHA
cBs3u. [lonmsgpHOCTh, HampaBIEHHOCTh W HACHIIAEMOCTh KOBAJIEHTHOM cBsS3u. KpaTHble cBS3M.
Bonmopoanass cBsizb. MeXMOJEKYJISPHBIE B3aUMOJCHCTBUSA. BaJIeHTHOCTh M BaJICHTHbBIE
BO3MOXKHOCTH aToMOB. ['HOpuam3anus atoMHbIX opOutanedl. CBsi3b 3JIEKTPOHHOH CTPYKTYpPBI
MOJIEKYJI ¢ MX I€OMETPHYECKHM CTpOoeHHeM (Ha MpHMepe COeJIMHEHHUH 3JIEMEHTOB BTOPOTO
nepuosa). IlpencraBienne o0 KOMIUIEKCHBIX coequHeHHsX. (CocTaB KOMIIJIEKCHOTO HOHA:
KoMILIeKcooOpa3oBarenb, Juranasl. Koopaunanuonnoe yucno. HoMeHKnaTypa KOMIUIEKCHBIX
coelMHEHMH. 3HaYeHHE KOMIUIEKCHBIX coenuHeHuil. IloHsATHE O KOOPOMHALMOHHOW XHUMHH.
BerrecTBa MONEKYJISIPHOTO W HEMOJIEKYJISPHOIO CTpOeHHs. THNBl KPUCTAIIHYECKUX PEIIETOK
(ctpykTyp) W cBolicTBa BemecTB. lloHsiTHE O mucnepcHBIX cucrtemax. McTHHHBIE pacTBOPEL
[IpencrapieHne 0 KOJUIOMOHBIX pacTBOpax. CrocoObl BBIPaKEHMS KOHIEHTPALUMH PacTBOPOB:
MaccoBasl JIOJid BENIeCTBAa B pacTBOpe, MojsgpHas KoHIeHTpanus. Haceunennsie wu
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HEHACBHILIIEHHBIE  PacTBOpPBL, pacTBOpHMOCTh.  Kpucrtammorunaparel. Knaccubukamus u
HOMEHKJIaTypa HEOPraHHYeCKHX BEIeCTB. T pUBHATbHbIE HA3BaHUSI OTJIENIBHBIX IIPEACTABHTENEH
HeopraHudeckux BemiecTB. KilaccH(HKanus XHMHYECKHX pEaKIHH B HEOPraHHYECKOH |
OpraHM4YecKOH XMMMH. 3aKOH COXPAHEHHs MAacChl BELIECTB; 3aKOH COXPAHEHHs W MpPEBPaIeHUs
DHEPIrHH TIPH XHMHYECKHX peaklusaX. TemioBele dS(PQeKTbl XUMHYECKHX — DPEaKI[Hid.
Tepmoxumuyeckue ypaBHeHHs. CKOPOCTh XMMHUECKOH peakiluy, €€ 3aBHCHMOCTD OT Pa3IHYHbIX
(akTopoB. ['omorennrie U rereporenusle peakinuu. Kartanus u karanuzatopel. OGpaTHMbIE U
HeoOpaTHMEIE peakIHH. XHMHYeckoe paBHOBecHe. KOHCTaHTa XHMHYECKOTO PaBHOBECHS.
daxTopsl, BIUAIONNE HA IONOXKEHHE XHMHUYECKOTO DPAaBHOBECHS: TeMIleparypa, JIaBJeHHE H
KOHIICHTpPAIUH BEIIECTB, y4acTBYIOMUX B peakiuu. [Ipunimn Jle 1latense

OnexTponuTHyeckas aucconuanusd. CuiabHble W chnabble  51eKTpoiuThl.  CTEneHb
qucconuanud. Monnoe mnpoussenenne Boapl. Cpela BOJIHBIX PAacTBOPOB:  KHCIIOTHAs,
HelTpanbHad, menoyHas. Bojopoassii nokasatens (pH) pactBopa. I'maponus coneii. Peakimu
HOHHOTO oOMeHa. OKHCIHTEIbHO-BOCCTAHOBUTENbHEIE peakiud. CTeneHb OKHCIICHHS.
Oxucnurens W BoccTaHOBHUTENb. [Iporecchl OKHCIEHUS M BOCCTaHOBIEHHS. BakHeliue
OKHCIIMTEIM M BOCCTAHOBUTENH. MeTon dyeKTpoHHOro OamaHca. ODIEKTPOJIH3 pacTBOPOB U
pacIlIaBOB BELIECTB.

JKcnepHMEHTAIbLHBIE MeTOIbI H3YUeHHsI BellecTB H HX NpeBpalieHuii

Paznoxxenne mepokcuza  BoAopoJa B IPUCYTCTBHM  KaTalnus3aTopa,  MOJIEJIH
KPUCTAIUIMYECKUX PpEMIETOK, IMpOBeACHHE peaKUHWi HMOHHOTO OOMEHa, OIpENENIEHUE CPEJIbI
PacTBOPOB C MOMOIIBIO0 MHIAWKATOPOB, H3YUCHUE BIIHSHUS PA3NM4YHBIX (aKTOPOB HA CKOPOCTh
XUMHUYECKOH peakluy U MOJI0KEeHHEe XUMHUECKOTO PABHOBECHSL.

Heopranuyeckasi XuMust

[Tonoxenue wuemerauioB B Ilepuopuyeckoit cucreme xumuueckux osnaemento JIM.
MengneneeBa U OCOOCHHOCTH CTpPOEHMsI MX aToMoB. Du3nueckue CBOHCTBA HEMETAJUIOB.
Annotponus HEMETaUIOB (Ha IpHUMeEpe KHUCIopona, cepkl, ¢ocdopa u yriepoaa). Bopopoa.
[Monyuenue, Qusnyeckue M XUMHYECKHE CBOMCTBA: peakIMM C MeTaulaMM H HEMeTa/UlaMH,
BOCCTAHOBUTENbHBIE cBoicTBa. ['mapunpl. TommmBhele snemeHTHl. ["anorensl. Haxosknenue B
IpUpoJie, CIOCOOBI TMOJMy4YeHHus, (u3ndyeckue M XUMHUYECKHe CBOHCTBA. ['aloreHoBOIOpOIEL
BakHelIe KMCI0POICOAepIKalllie COeJIMHeHHs rajoreHoB. JlabopatopHble 1 MPOMBIIIICHHEIE
CITIOCOOBI TOJIyueHHs TajoreHoB. [IpuMeHeHHe raloreHoB U UX coefuHeHuid. Kucmopond, o30H.
JlaGopaTopHEIe 1 MPOMEIIITIEHHBIE CIIOCOOB! MOTyYeHUs KHCaopoaa. Pu3nuecKkre H XUMUYECKHE
CBOMCTBAa W NPUMEHEHHE KHcIopoja d o3oHa. Oxcunel U nepokcuisl. Cepa. Haxoxnenue B
npuposie, crocoObl TONydeHus, GHU3MUeCKHe M XuMHueckue cBoictBa. CepoBomopon,
cynbuasr. Oxcun cepei(IV), okcun cepwi(VI). CepHucras U cepHas KHUCIOTBI B UX COJIH.
OcobeHHOCTH CBOHCTB cepHOH KucaoThl. [IpuMeHeHue cepel M €€ coeMHEHHMH. A3OT.
HaxoxaeHue B IPUpOJIE, CIIOCOOBI MOJTyYeHus], (PU3MUecKre U XUMUYECKHe CBOMCTBA. AMMHMAK,
HATpUIBL. OKCHABI a30Ta. A30THCTas M a30THas KUCIOTHI M UX coyd. OcoOeHHOCTH CBOMCTB
a30THOM KucnoTel. lIpumeHeHune a3zota W ero coeauHeHMil. AsorHble ynoOpenus. Pocdop.
Haxoxaenue B pupo/ie, COCOOEI MONydYeHns, pru3ndecKie U XuMuueckue cBoicTra. @ochump
u  dochun. Oxcumsl Pochopa, docdopnas xucnora u e& comua. MeradochopHas u
nupodochopras kuciorel, (ochopucras u GpochopHOBaTUCTaE KHCIOTHL. [Ipumenenue
(bocdopa u ero coenunenuit. @ocdopHsie ya10OpeHHS.

Vriepoa, HaxoXAeHHe B Ipupoze. AJuloTponHbele Mojgupukammu. @Duznyeckue U
XMMHYECKHE CBOMCTBA MPOCTBIX BellecTB, oOpasoBaHHBIX yriepomoM. Oxcup yrmepopa(ll),
oxkcuna yriepoma(IV), yronpHas Kuciiora W e CcoNU. AKTHBHPOBAHHBIH Yroilb, ancopOuus.
dynnepensl, rpaden, yriepoHbie HaHOTPYOKH. [IpuMenenne IpoCcThIX BEIecTB, 00pa30BaHHBIX
yrieponoM, u ero coexuHenudi. Kpemumil. Haxoxnenme B Ipupojie, CnoOcoOBI IOJIy4EHHs,
¢buzuueckne U xumuyeckue coiicrBa. Oxcun kpeMHHA(IV), KpeMHMeBas KMCIIOTa, CHIMKATEL
[IpuMenenre KpeMHuUs U ero coequHeHui. CTeko, ero momydeHue, Buapl crekia. [lonoxenue
MeTaioB B Ileproguyeckoil cucreMe XUMHYECKHX 371eMEHTOB. OCOOCHHOCTH CTPOCHHS
SJIEKTPOHHEIX O0O0JIOUEK aTOMOB METaJIOB. PacnpocTpaHeHHE XHMHYECKHX OJIEMCHTOB-
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METAJJIOB B 3eMHOH kope. Obuiue ¢u3udeckue cBoifctBa MeTa/uioB. IIpuMenenye MeTauioB B
OpITy ¥ TexHuke. CriaBBl METAUIOB. DJIEKTPOXHUMHUYECKUH PAl HApsHKeHui MeTannos. Obuue
CIIOCOOBI IIONYYICHHS METAIOB; THAPOMETAITYPrHs, MHPOMETaIIyPrHs, NEKTPOMETATYPrHL.
[Tonarue o xopposuu Metamios. CrocoObl 3ammuTel OT Kopposuu. OOIIas XapaKTepHCTHKA
meTauioB IA-rpynnbl Ilepuoanyeckoli cuCTeMBl XHMHUYECKHX JieMeHTOB. HaTpuif uw kanmii:
nmony4yeHue, (usnyeckHe M XHMHYECKHE CBOMCTBA, NpUMEHEHHE MPOCTHIX BELICCTB H HX
coemuHenui. OOmas xapakrepuctuka MeTawioB [[A-rpynmer Ilepuonndeckoii cucTeMbl
XMMHYECKHX JIEMEHTOB. Maruuii ¥ KajapIuii: nonydenue, pU3MyecKue ¥ XHMHUYECKHE CBOMCTBA,
NPUMEHEHHE MIPOCTEHIX BEIIECTB M UX COeMHEHHH. JKECTKOCTE BOABI M CIIOCOOBI €€ yCTpaHeHHSI.
AJIOMHHHH: TONy4eHHe, (U3HYECKHE M XHMHUYCCKHE CBOMCTBA, NPMMEHEHME IIPOCTOTO
BEIIECTBA H €ro COoeAMHEHHMH. AMQOTEepHBIE CBOMCTBA OKCHAA H T'MAPOKCHAA ATIOMHHH,
THJIPOKCOKOMILIEKCH! ayfoMuHEs. OOmas XapakTepHCTHKa MeTaJuloB moGouHbIX moarpym (b-
rpynm) Ileppoguueckoit CHCTEMBI XHMHYECKHX JJIEMEHTOB. MH3HYECKHE W XHMHYECKHE
CBOMCTBA XpoMa H ero coepuHeHui. Okeuapl ¥ ruapokeuast xpoMa(ll), xpoma(Ill) u xpoma(VI).
XpomaTel M AMXPOMATHl, MX OKUCIMTENbHbIe cBoicrBa. [loiydyeHwe W IpUMEHEHHE XpoMa.
®u3pueckue U XMMHUYECKHE CBOMCTBA MapraHiia U ero coeJdHeHHH. BakHelliue coeldHEHUS
mapranna(ll), mapranna(IV), mapramma(VI) u wmapramma(VIID). Ilepmanranmar xauus, ero
OKMCIMTENbHEIE CBOMCTBA. DU3HYECKHEe W XUMHYECKHE CBOMCTBA JKElle3a U €ro COCIUHCHHIA
Oxcunel, ruapoxcuasl v comu xenesa(Il) u sxenesa(Ill). ITonyyenue u npuMeHEHHE Kejle3a H ero
cmaBoB. Du3nMyeckue M XHMMYECKHE CBOHCTBA Mequ W e€ coepauHeHuid. [lonydeHuwe wu
[IPUMEHEHHE MeIH U €€ coequuHeHuil. [{unk: momyyenune, gusnueckre U XUMUYECKUE CBOMCTBA.
AmdoTepHbie CBOHCTBA OKCHA ¥ THIPOKCHA IIHHKA, THAPOKCOKOMITICKCHI ITHHKA.
[TpuMeHeHHe IUHKA U €r0 COeTHHEHHH.

IKCnepHMeHTAIbLHbIe MeTOIbI H3YYeHHUSs BEIeCTB H HX NMpeBpanIeH i

H3zyuenue oOpasioB HeMeTa/LIOB, TopeHue cepsl, pocdopa, xKeleza, MarHus B KUCIOPO/IE,
H3yueHHE  KOWIEKIMH  «MeTtajiel M CIJIaBbI»,  B3aMMOJECHCTBHE  INEJIOYHBIX U
IIEJIOYHO3EMENBHBIX METAUIOB ¢ BOJOH (BO3MOXHO MCIOJB30BAaHHE BHACOMATEPHAIIOR),
B3aUMO/JIEHCTBHE LIMHKA U JKeJle3a ¢ pacTBOpPaMH KUCIIOT M INeJoYeH, KaYeCTBEHHBIE peakIuu Ha
HCOPTaHHYECKHE AaHHOHBI, KAaTHOH BOJOPOJA W KAaTHOHBI METAJUIOB, B3auUMOJCHCTBUE
THAPOKCHIOB QJIOMHHMS M IHHKa C pPAacTBOpaMHM KHCIOT U Imenouelf, penieHue
9KCIIEPHMEHTAJIBHBIX 3a/1a4 110 TemaM «['anmorensm», «Cepa u eé coequHeHUs», « A30T 1 (ochop
H UX COeIUHEHUM», « MeTanmsl rmaBHbIX NOArpy iy, « Metallibl MoOOYHBIX TOATPYIII

Xumus ¥ KH3Hb

Ponp xumuu B obecriedeHHH yCTOHYHBOTO pa3BUTHS 4enoBevecTBa. [I0HsATHE 0 HAyYHBIX
METO/IaX MO3HAHUA M METOJI0JIOTHH HAYYHOr0 HecsenoBanust. HayuHsle mpuHITUITEI OpraHu3aliiu
XMMHYECKOTO MpOU3BOACTBA. [IpoMBINUIeHHBIE CIOCOOBI MOJyYeHHs] BaXKHEHIIHX BemiecTB (Ha
IIpUMEpe NPOM3BOJCTBA aMMHaKa, CEpPHOM KHCIOTHI, MeTaHoJa). [IpOMEINUIEHHBIE CIIOCOOEI
[OJIyYeHHs] METAUIOB M CIUIAaBOB. XHMHUYECKOE 3arps3HEHHEe OKpYXKalolleil cpelsl W ero
nocneacTBus. IIpobGnema mnepepaboTkH OTXOHOB H MOOOYHBIX MNPOAYKTOB. PONE XUMHH B
obecnieueHHH sHepreTHueckoil OesomacHocTH. [lpuHIUMNBI «3enéHoll XuMuH». XUMHS W
300poBbe uenoBeka. JlexkapcTBeHHBIe cpencTBa. [IpaBunia HCHONB30BaHHS JIEKAPCTBEHHBIX
npenapatoB. Ponb XUMHH B pa3BHTHH MEIWUIUHBI. XHMHS IHIH: OCHOBHBIE KOMIIOHEHTHI,
nuiessle 106aBku. Ponbk xumuu B obecrieyeHud muineBod OezonacHocte. KocMmernyeckue u
napproMepHsle cpejcTBa. beitoas xuMus. [IpaBuia 0e30MacHOr0 MCIIOIB30BAHUS MIPEapaToOB
OLITOBOM XUMHUH B IOBCEJHEBHOM #H3HH. XUMHUS B CTPOUTENBCTBE: BAXKHEHIIIHE CTPOUTEBHBIE
MaTepHansl (LeMeHT, OeToH). XUMHs B celbckoM Xo3siicTBe. OpraHudyeckue U MHHEpPAIbHBIE
ynobpenus. COBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTePHAJIb, KPACKH, CTEKIIO, KEpaMHKa.
Marepuane! ams s3nekTpoHuku. HanoTexHonoruu

Pacuérnble 3axa4u

PacuéTrl: Macchl BemecTBa MM 00BEMa ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce WIH 00BEMY OJJHOTO M3 YYaCTBYIOIMX B PEaKkLUU BELIECTB, MacChl (00bEMa, KOIMYECTBa
BEI[ECTBA) MPOMYKTOB PEAKIHH, €CIIH OJHO M3 BENIECTB HMEET NpHMecH, Macchl (00béMma,
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KOJIMYECTBA BEIIECTBA) MPOAYKTA PEakiMM, €ClM OJHO M3 BELIECTB JAaHO B BHJE pacTBOpa C
ONpe/IeIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOIO BEIIECTBA, MACCOBOH JONH H MOJSAPHON
KOHIIEHTpAallMM BEILIECTBA B pacTBOpe, JOJIM BBIXOJA IIPOAYKTA PEAKIMH OT TEOPETHYCCKH
BO3MOKHOT0.

MexnpenMersbie cBa3u Peanusanus MeXNpeAMETHBIX CBs3ell MpU H3ydeHHH oOwield u
HEOPraHMYECKOH  XHMHMH  OCYIIECTBIISIETCS ~ 4epe3  MCIOJb30BaHME  KaK  OOIIHX
CCTECTBEHHOHAYYHBIX IIOHATHH, TaK M IIOHATHH, INPHHATBIX B OTAENBHEIX IpeaMeTax
€CTECTBEHHOHAy4HOro nukiIa. O0IIue ecTeCTBeHHO-HAYYHbIE IOHSTHS: SIBIICHHE, HAy4YHbIH (akr,
THIIOTE3a, TEOpPHS, 3aKOH, aHalM3, CHHTE3, KJIacCH(pUKallks, MepHOTHYHOCTH, HadIIOIEHHE,
H3MepeHHe, SKCIIEPUMEHT, MOJIENb, MoJenupoBanie. OU3HKa: MaTepHsi, MEKPOMUD, MaKPOMHUP,
aroM, OJIEKTPOH, TpPOTOH, HCMTPOH, MOH, H30TOIbL, pPaJMOAKTUBHOCTb, MOJIEKYJIa,
DHEPreTHYCCKHM YPOBEHb, BEILECTBO, TENO, OOLEM, arperaTHoe COCTOSIHHE BeEIECTBa,
UIeanbHBIH ra3, (u3nuecKHe BEIHYMHBI, CIUMHHIBI H3MEPEHHs, CKOPOCTh, SHEPIUs, Macca.
Buonorus: knerka, opraHusM, sKocucreMa, ouocdepa, MeTaboIH3M, MAKPOH MHKPOIJIEMEHTEI,
OelKH, KUPBI, YIIIEBO/BI, HYKIEHHOBBIE KUCIOTHI, (PePMEHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U
IIOTOK DHEPrHH B 5SKocHcTeMax. [eorpadus: MHHEpanbl, TOPHBIE MOPOMLI, TIOJE3HBIE
HCKOITaeMbIE, TOIUIMBO, PECYpChl. TeXHOIOorus: XUMUYecKas IPOMBINUIEHHOCTh, METAJIYPIrus,
CTPOUTENIbHBIE MAaTEPHAIIBI, CEIBCKOX03AHCTBEHHOE IIPOU3BOICTBO, TUIIEBasi IPOMBIIUIEHHOCTD,
(apmarieBTHYeCKasT  HNPOMBIIUIEHHOCTh,  IPOM3BOJCTBO  KOCMETHYECKHX  IPENapaToB,
[IPOHU3BOJICTBO KOHCTPYKIHOHHBIX MaTepHalioB, 3JIEKTPOHHAs [IPOMBIILIEHHOCTD,
HAaHOTEXHOJIOTHUH.



3.0bbEM YYEBHOTI'O IIPEJIMETA U BUJIbl YYEBHOM PABOTBI

Bun yuebHoii padoThl

O0BemM B yacax

O6mas TpyaoeMKoOCTh 205
Yuebnas Harpyska oGy4aromerocs
B TOM YHCIIE!
Ypok 89
[IpaxTHka 88
MHauBHIya BHEIH IPOEKT 14
3aluTa UHAMBUY AJIBHOTO IPOEKTa 4
CamocrosTesbHas paboTa 10

ITpomexkyTounan arTectanns B opme nudepeHUMPOBAHHOIO 3a4€Ta

14
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