Ilpocpamma no xumuu ona cpeonezo odouLeco 00pazo6anus
(6azoevtit yposenv)

1. IlosicHuTeJbHas 3aMCKA K IPOrpamMMe 1o y4eOHOMY npeaMeTy « XHMHSD)

JlanHas mporpaMma pa3paboTaHa Ha OCHOBE CIICAYIONIUX TOKYMEHTOB:
1. ®depaepanbHbIi TOCYIaPCTBEHHBIN 00pa30BaTeIbHBIA CTAHIAPT OCHOBHOI'O 00IIIero 00pa3oBanus (yTBEep)KIeH MprukazoM MuHoOpHayku PD
Ne 1897 ot 17.12.2010) ¢ u3MeHeHUsIMHU U gonojHeHUSAME OT 29 nekadps 2014 r., 31 nexadps 2015 r. http://mMunoOpuayku.pd/543 .

2. Ilpumepnas ocHoBHasi oOpa3oBarelibHas MporpaMma cpeaHero oodmiero obpasoBanus :omobpeHa 28 wuions 2016. IIporokon ot Ne2/16

[DnexTponnblii  pecypc] //  Peectp mnpuMepHBIX  OCHOBHBIX  oOmIcoOpasoBaTenbHbIX  mporpamm. —  URL:  http://fgosreestr.ru/wp-
content/uploads/2015/07/Primernaya-osnovnaya-obrazovatelnaya-programma-srednego-obshhego-obrazovaniya.pdf(nara oopamenus: 15.06.2017).
3. Tlpukaz MunucrepctBa obpazoBanus u Hayku Poccmiickoit @eneparuu Ne 506 ot 7 urons 2017 1. «O BHeceHuu m3MeHeHui B DepepanbHbIT

KOMIIOHEHT T'OCYJJapCTBEHHBIX 00pa30BaTEJIbHBIX CTAaHAAPTOB HAYaJIbHOTO OOIEr0, OCHOBHOT'O OOIIEro M CpeJHEro o0IIero oOpa3oBaHusl, YTBEPKICHHbBIN
npuka3oM MuHHCTEpcTBa 00pa3oBanus Poccuiickoit denepamuu ot 5 mapta 2004 r. Ne 1089».

4. Tlpuka3 MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit @eneparuu Ne 253 ot 31 mapra 2014 r. «O6 yrBepxaenuu denepanbHOro nepeyHs
y4eOHUKOB, PEKOMEH]IyEMBIX K HMCIOJb30BAHMIO MPH pealln3allii UMEIOUINX T'OCYAapCTBEHHYIO aKKpeIuTalHio 00pa3oBaTeNbHBIX MPOrpaMM HadyalbHOTO
o011ero, OCHOBHOro o01iero, cpegHero obmero odpasosanus» [lucemMo MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @enepanuu Ne 08-548 ot 29
anpens 2014 r. «O ¢enepaabHOM MepeyHe YIeOHUKOBY.

5. @enepanbHbIi NIepedeHb YU€OHUKOB.

6. IIucemo MwunuctepcTBa oOpa3oBanus M Hayku Poccuiickoit ®enepamuu ot 12 mas 2011 r. Ne 03-296 «OO6 opraHuzanuu BHEYPOUHOM
JeATEeNHLHOCTH TpU BBeneHNU DenepanbHOro 00pa3oBaTeibHOTO CTaHAapTa 001IeTo 00pa30BaHUs ».

7. Ilpoekr Hay4YHO-OOOCHOBAaHHOM KOHILIEMIMM MOJIEPHM3AIMM  COJEpX aHUS M TEXHOJIOTMH TMpernofaBaHUs MpPeIMETHOM o0jacTtu
«EcrecTBeHHOHayuHBIe TpeAMETHl. XHUMUS» [DnekTpoHHbI pecypc]. — Pexum nocryma: http://www.predmetconcept.ru/subject-form/himija (mara
obpammenus: 15.06.2017).

8. ABropckoil mporpammbl 1o xumuu ['abpuensna O.C. PaGoume mnporpammbl. Xumus. 10-11 kiaccel: yueOHO-METOIUYECKOE IOCOOHME/COCT.
T.JI.I'amOypreBa. M.: Ipoda, 2013.
9. T'uruenwmueckue TpeOOBAHUS K YCIOBUSAM 00ydeHHs B 00meoOpa3oBarenbHbIX yupekaeansx CanlluH 2.4.2.2821-10 ot 29 nexadps 2010 romga Ne 189.

Hean
H3yuenue xumuu 6 cmapuieil wKojie Ha 0A3060M YPOBHE HANPABIEHO HA 0OCHUIICEHUE CTIe0YIOULUX Uelell:

* OCBOCHHME 3HAHUI O XUMUYECKON COCTABJISIOLIEH €CTECTBEHHO-HAyYHON KAPTUHBI MUPA, BAXKHEUIINX XUMUYECKUX IIOHATUAX, 3aKOHAX U TEOPUSX;

* OBJIaJlecHUE YMEHUSIMH [IPUMEHATh MOJTY4YE€HHbIE 3HAHUS 11 OOBSICHEHUS pa3HOOOpa3HbIX XMMUYECKHX SIBJICHUHN U CBOWCTB BEILIECTB, OLIEHKU POJIN
XMMMH B Pa3BUTHU COBPEMEHHBIX TEXHOJIOTUHN U MMOITYYCHUH HOBBIX MaTEPUAJOB;

* pa3BHTHeE II03HABATEIIbHBIX MHTEPECOB U MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN B IIPOLIECCE CAMOCTOSITEIBHOIO MPUOOPETECHUS XMMHUUECKUX 3HAHUH €
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MCIOJIb30BaHUEM PA3IMYHBIX HCTOUHUKOB HH(OPMAIUH, B TOM YHUCIIE KOMITbIOTEPHBIX;

* BOCIMTAHME YOSKJICHHOCTH B TO3UTUBHON POJIM XUMHUU B )KU3HH COBPEMEHHOT'O O0IIECTBa, HEOOXOUMOCTH XMMHUYECKH I'PAMOTHOI'O OTHOIIIECHHUS K
CBOEMY 3/I0POBBIO U OKpY’Kalolllel Cpee;

°* IpUMeHeHHe NMOJTyYeHHBIX 3HAHU U YMeHU# J1si 6€30MacHOr0 UCIOJIb30BAaHUS BEIICCTB U MATEPHUAJIOB B OBITY, CETLCKOM XO031CTBE U HA
IMPOU3BOACTBE, AJId PCIICHHUA ITPAKTUYCCKUX 3a1a4 B HOBCGI[HCBHOfI JKU3HU, IPCAYIIPCIKACHUA SIBJICHI/II\/JI, HAHOCAIIUX BPECA 3J0POBbIO YCJIOBCKA U
OKpY>Karollen cpere.

3aoauu uzyuenua xumuu ¢ cmapuieil wiKone:
* Cdhopmuposamsp y 00yqaronuxcsi 3HaHUsI OCHOB XUMHUYECKON HAyKHU: BaKHEUIIUX MOHITHM, XUMUYECKUX 3aKOHOB U TEOPHHl, sI3bIKA HAYKH; CIELUATbHbIE

YMEHUS: 00paIlaThCs ¢ BEIIECTBAMHU, BBINOIHATH HECIOXKHbIE SKCIIEPUMEHTHI, COOII0/1as MPaBUIIa TEXHUKU 0€30IMaCHOCTH; TPAMOTHO NPUMEHATh
XMMHUYECKHE 3HaHUS B OOLIEHUHU C IPUPOJION U B MOBCETHEBHOMN >KHU3HU.

* Pazeump ymeHust HaOIIOJaTh U OOBACHATh XUMUUYECKHE SBJICHUS, IPOUCXOAIIUE B IPUPO/JIE, 1a00paTOPUH, B IIOBCEIHEBHOMN KU3HHU, INYHOCTD
00yJaroIuXCcsl: UX HHTEJUIEKTYaJlbHOE M HPABCTBEHHOE COBEPILIEHCTBOBAHHUE, T'YMAHUCTUUECKHE OTHOLIEHHSI U SKOJOTMUYECKH L1e1eco00pa3Hoe MNOBEICHHE B
OBITY U B TIpOLIECCE TPYOBOM JESITEIBHOCTH.

* Bocnumama 0TBETCTBEHHOE OTHOIICHHUE K MPHPO/IE, OEpekHOE OTHOIIEHUE K YIeOHOMY 000pYyIOBaHUIO, YMEHHE KHUTh B KOJUIEKTHUBE (00IIaThCs 1
COTPYAHUYATH) Uepe3 yueOHbI MaTeprall KaxI0ro ypoka.

2.001mas XapakTepuCcTHKA Y4eOHOro npeamera

Oco6eHHOCTH COIEpKaHUSI U METOJUYECKOTO TTOCTpOoeHUs Kypca copmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHuie Kypca BBICTPOEHO JOTMYHO M JOCTYIIHO B COOTBETCTBHHM C CHUCTEMHO-JESATEIbHOCTHBIM IMOJIXOJOM Ha OCHOBE HepapXuu
yueOHBIX NpodIeM

2. B 10-oM kjacce cTaplueKJIacCCHUKU 3HAKOMSTCS ¢ OOraTbiM MUPOM OPTaHWYECKUX BEIECTB Ha OCHOBE pealu3alliy WU B3aUMOCBS3U
XUMHYECKOTO CTPOEHMS 3THUX BEILECTB C UX CBOWCTBAMHU U IIPUMEHEHUEM

3. Conepxanue Kypca obmeit xumuu B 11-oM kiacce cnocoOCTByeT (POPMUPOBAHHIO €AMHOW XUMHUECKOW KapTUHBI MUPa y BBITYCKHUKOB
CpeIHEeH IIKOJIBI IYTEM PACCMOTPEHHUS OOIIMX JUIsI HEOPTaHMUECKOM W OPraHMYeCKOW XMMUU MOHATUH, 3aKOHOB M TEOPHIA.

4. Nzyuenue Kypca IpOBOJUTCS HA OCHOBE COYETAHUS TEOPUH U MTPAKTUKU MPOOIEMHOr0 00y4YeHHUs U 101a4 MaTepualia B JIOTUKEe HAy4HOTO
MO3HAHUS.

5. Teopernueckre MOJOXKEHUS Kypca IIUPOKO MOJKPEIUIEHbl JEMOHCTPALMOHHBIMU XMMHYECKUMHU O3KCIEpHUMEHTaMH, J1a00paTOpHBIMU
OTbITAMH U MPAKTUYECKUMH paboTaMHu.

6. Peanusyercst uHTErpanus cogepkKanusi Kypca ¢ npeiMeTaMu He TOJIbKO €CTECTBEHHO-HAyYHOT0, HO M TYMaHHUTapHOIO IIUKJIOB.

7. JIOCTHKEHHUIO MPEIMETHBIX, METAIPEIMETHBIX U JIMYHOCTHBIE PE3yJbTATOB CHOCOOCTBYET CHCTeMa 3aJaHMi B ¢opmare pediieKCuu:
NPOBEPHTE CBOM 3HAHMUS, IPUMEHUTE CBOM 3HAHUS, UCIIONB3YHTE TOTOIHUTENbHYIO HH()OPMAIIHIO U BEIpAa3UTEe MHEHHE.

8. PackpbiBaeTcs posib POCCHICKHX YYEHBIX B CTAHOBJICHWH MHUPOBOM XMMHUYECKON HayKH, 4TO COCOOCTBYET BOCHHUTAHUIO MATPHOTH3MA U
HAIlMOHAJIFHON CaMOMICHTH(UKALINY.



9. Kypc peanmusyer cBsi3b y4yeOHOW AMCUMIUIMHBI C JKU3HBIO, UYTO CIOCOOCTBYET YCHJIEHHIO MOTHBAIMM YYalIUXcSd K H3yYCHHUIO
HENMPOPUIHLHOM XWMHUH Yepe3 PACKPBITUE CBI3M HM3ydyaeMOro Marepuajna ¢ Oyaymeld oOpa3oBaTeIbHOW TpaeKTOpHEH Hu mpodeccHuoHaTbHON
JESTEIbHOCTH.

10. B kypce npeacTaBieHbl COBPEMEHHbIE HANIPABJICHUS PA3BUTUS XUMUYECKON HAyKH U TEXHOJIOTHH.

11. B kypce Halum oTpa)k€HUE OCHOBHBIE COJEPIKATEIIbHBIE JIMHUU:

«Beuiecmeo» — 3HaHUS O COCTaBe, CTPOEHUH, CBOMCTBaX ((PU3MUECKHX, XMMHUYECKUX U OUOJIOTMYECKUX), HaXOXKICHUH B MPHUPOAE M MOTy4YECHUU
BOKHEHIINX XUMHUYECKUX BEIIECTB;

«Xumuueckasn peaxkuyus» — 3HaHUS O TPOIECCAX, B KOTOPHIX MPOSBISIOTCS XUMHUYECKHE CBOMCTBA BEIIECTB, YCIOBHUSX HUX MPOTEKAHUS M CIOCO0ax
YIPaBIICHUS UMH;

«IIpumeHeHue eeuiecme» — 3HaHUS B3aMMOCBA3U CBOMCTB XMMMYECKHX BCIICCTB, HauoOonee HCIIOJIb3YCMBIX B 6BITy, IMPOMBIIIJIICHHOCTH, CCJIIBCKOM
XO3$[I>'ICTB€, 3ApPaBOOXPAaHCHUHU U HA TPAHCIIOPTEC,

«I3bIK Xumuu)» — CUCTEMa 3HAHUN O BAKHEUIIWX MOHATHSIX XUMHUU U XMMHYECKOM HOMEHKJIATYpPE HEOPraHMYECKUX M OPraHUYECKHX BEIECTB
(MIOITAK u TpuBHalIbHOI); BlIaJjeHUE XUMUYECKOW CHUMBOJIHMKOM U €€ OTpaKeHHEM Ha MUChME, —XMMUYECKUMH 3HAKaMU (CUMBOJamH), (HOpMyIbl U
yYpaBHEHHS, a TaK)Ke MpaBuiia epeBoja HHPOPMAIK ¢ POJHOTO A3bIKa Ha SI3bIK XMMHUU U OOPaTHO.

3. MecTo yueOHOro npegMera B yueOHOM IVIaHe
B cpenneit mkone kypc Xxumuu Ha 6a30BoM ypoBHe n3ydaercs B 10 u 11 kiaccax mo ogHoMy 4acy B Heaemnto. [IpogomkuTenbHOCTh yueOHOTO

roja cocrasiser 34 yueOHble Hefenu. Takum oOpa3oMm, BpeMs, BIAEIIEMOe pad0UMK yueOHBIMU IJIaHAMH Ha U3y4eHHE XUMUHU, paBHO 68 yacam.
Kypc yerko nenutcs Ha 2 yacTu:oprannyeckyro Xxumuio (34 yaca) u oburyro xumuio (34 gaca) B cTpykrypupoBaHue Kypca OpraHu4ecKod XMMHU
BXOJIAT WU Pa3BUTHUS ydalluxcs HENMPOQMIbHBIX KJIACCOB CpeAcTBaMU yueOHoro npeamera. C LeIbl0 MOBBILIEHUS UHTEpPEca K XUMUHU Y TaKuX
CTapUIEKIACCHUKOB MPETyCMOTPEHO YCUJIEHUE MPUKIAJHOTO Xapakmepa COJEpKaHus U MO3HABaTEIbHOM AEATEIbHOCTU MPH OOYYEHHUU JTAaHHOTO
Kypca, T. €. CBSI3M XUMHUH C [MOBCETHEBHOM KM3HBIO uesoBeKka. Tak, B Kypce OpraHM4ecKoil XMMHUM Ha 0a30BOM YPOBHE Mpejasiaractcs U3ydeHHe
paznena «Opranudeckass XUMHUSI U OOIIECTBO», KOTOPHIH 3HAKOMHUT CTapLICKIACCHUKOB C OCHOBAaMH OMOTEXHOJIOTMM W XMMHH MOJMMEPOB. A B
Kypce oOmeil Xumun B paszene «XUMHUsS U COBPEMEHHOE OOIECTBO» paccMaTpuBaeTcs TeMa «XHMHUYecKas IpaMOTHOCTh, KaK KOMIIOHEHT OOIei
KYJBTYpBl UeIOBEKa», (OPMHUPYETCsl yBaK€HHE K MHCTPYKLHUSAM I10 SKCIUTyaTallud OBITOBBIX MPUOOPOB U IpEnaparoB, a C IENbI0 MPaBUILHOTO
yX0/a 3a TPUKOTAXKHBIMU U3JENUSIMH (YUCTKOM, CTUPKOM, CYIIKOM, YTIOKKOM), — YyMEHHEe YWTaTh HUX O3TUKETKH. B kimaccax ¢usuko-
MaTeMaTHUYeCKOro Mpoduis TeMbl, CBA3aHHbIE C (U3UKOW M3y4aroTCsl HA OCHOBE aKTUBHBIX (opM (Oecen, NUCIYTOB, YPOKOB-KOH(EPEHIINT), 4TO
MO3BOJIIET 3HAUYUTEIBHO YBEIUYUTH JOJII0 CaMOCTOSATENbHOW paboThl ywammxcs. Tak, Hampumep, paccMaTpuUBaeTcs Y4YeOHbBI Marepuai Io
CTPOCHMIO aTOMa M BEIECTBA, HEKOTOPBHIM acleKkTaM (DU3NYECKON W KOJUIOMIHOW XWMHH, Ta30BbIM 3aKOHaM. TakoW WHTErpaTHBHBIA MOAXOJ K
00y4YeHHIO XMMHUHU Ha 0a30BOM YPOBHE U MO3BOJISET (POPMUPOBATH LIEIOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTHUHY MUPA.

XUMHUYECKUH SKCIIEPUMEHT U pacy€THbIC 337a4M 1o (GopMylaM M ypaBHEHUSM B Kypce 6a30BOTO YpOBHS M3-3a HEOOJBLIOTO JTUMHTA BPEMEHH
UCTIOJIB3YIOTCS] HECKOJIBKO MHAYe, YeM B OCHOBHOM IIKOJIE M TP M3YUYEHUH XMMHHU Ha YIITyOJIEHHOM YpOBHE.

VBeNWYeH yJeNnbHBIA BEC JEMOHCTPAI[MOHHOTO AKCIEPUMEHTAa M YMEHBIIEH — Ja0opaTOpHOro ydeHudeckoro. [loaromy pexomeHayem mpu
BBIMIOJIHEHUH JEMOHCTPALIMOHHOTO SKCIIEPUMEHTA HIMPOKO IMPHUBJIEKATh ydYallUXCs B KAayeCTBE AaCCUCTEHTOB yuuTens. Kpome 3Toro, ¢ Lebio



SKOHOMHUH BPEMEHHU M YCHJICHHUS HArJIAHOCTH Ha ypOKaxX XMMHUH IIpeIIaraeTcs MCIIOJIb30BaHNE BHICO(PPArMEHTOB M BHICOMATEPHAIIOB, a TAKXKe
KOJUIEKIIMH, TIOATOTOBICHHBIX K KQKIOMY YPOKY XHMMHUH HAa OCHOBE PHCYHKOB-KOJIIaKeH U3 yIeOHNKOB.

YroOBl peasn30BaTh B3aUMOCBS3b KaUECTBEHHOH M KOJIMYECTBCHHOW CTOPOH M3YYaeMbIX XMMHYECKHX OOBEKTOB, — BEIIECTB U PEaKIHid, —
pacuéTHble 3a7auu 1Mo (GOpMyJaM M YpaBHEHHSIM, HEOOXOIMMO TAaKKe YBEIHUYUTH YAEIbHBIH BEC CAMOCTOSTENbHOW paboThl yuammxcs. C 3Toi
LENIbI0 pacyETHBIC 3aauu, MPUBEIEHHBIC B KOHIE KaKI0ro maparpada yueOHHUKOB, OLEHUBAIOTCS U KOMMEHTHPYIOTCS YYUTEJIEM Ha MPOTSHKCHUN
3—5 MUHYT B Ha4aje Kaaoro ypoka. OuH yac B HEJIETIO0, OTBEJEHHBIN Ha H3yUCHHE Kypca, IPEAIoaraeT MHUpOKOe UCIOIb30BaHUE JIEKIIMOHHO-
CEeMHMHAPCKON (OPMBI MPOBEACHHUS YUEOHBIX 3aHATHIA. JTO MO3BOJSIET CTAPIIEKIACCHUKAM HE TOJBKO 3((EKTUBHO yCBaWBaTh COJAEp)KaHHE Kypca,
HO ¥ TOTOBUT UX K IPOJOJDKEHUIO 00pa30BaHMs B BHICILICH IIKOJIE, I/1e Takas popmMa npeodiagaer.

Conepxanue 0a30BOro Kypca IO3BOJISIET PACKPBITh BEAYLIME WJEU U OTIEIbHBIE IOJIOKEHHS, Ba)KHbIE B I03HABAaTEIbHOM W MHUPOBO33PEHUECKOM
OTHOIICHHUHU: 3aBUCUMOCTb CBOWCTB BEILIECTB OT COCTaBa U CTPOEHUS; 0OYCIOBICHHOCTh MPUMEHEHHUS BEIIECTB WX CBOMCTBAMM; MAT€PUAIBbHOE €IUHCTBO
HCOPTraHNYCCKUX W OPraHNM4YCCKHUX BCUICCTB, BO3pacTaromias poJib XUMHU B CO3JaHUMW HOBBIX JICKAPCTB W MATCPUAIOB, B DKOHOMHH CBIPbs, OXpPaHC
OKPYKaIOILEH Cpebl.

4. Ilnanupyemble pe3yJibTAThl OCBOCHHS YU4eOHOI0 npeaMera « XHMHUSD)

JInyHOCTHBIE pe3yJIbTaThI:
1. B 11eHHOCTHO- OpHEHTAIMOHHON cepe- BOCIUTAaHNE YyBCTBA TOPAOCTH 32 POCCUMCKYIO0 XUMHUYECKYIO HayKy, TYMaHU3Ma,
LEJICYCTPEMIIEHHOCTH;
2. B tpynoBoii chepe — roTOBHOCTh K OCO3HAaHHOMY BbIOOpY JalibHEIei 00pa3zoBaTenbHOM TpaeKTopuy;
3. B no3HaBaTesbHOM ( KOTHUTUBHOM, MHTEJUIEKTYaJIbHOMN) chepe — yMeHHe yIpaBisTh CBOEH [103HABATEIbHON AESITEIbHOCTBIO.
4) popmupoBanue
a) MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTUKU
0) HaBBIKOB COTPYAHHUYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJILIEr0 BO3pPAcTa, B3pOCIBIMH B 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJE3HOHM, yd4eOHO-
M CCJIE0BATEIbCKOM, IPOEKTHON U IPYTUX BUJIAX IEATEIBHOCTH;
B) LIEHHOCTEH 3710pOBOro 1 0e30macHoro o0pasa *KHU3HH, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB,;
I') OCO3HAHHOTrO BBIOOpa Oynymieil nmpodeccuu 1 BO3MOXKHOCTEH peanu3alui COOCTBEHHBIX KM3HEHHBIX IJIAHOB; OTHOIIEHHS K MpoecCHOHATBHON
JEeSITeTbHOCTH KaK BO3MOYKHOCTH Y4aCTHsI B PEILICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX, OOIIEHAITMOHAIBHBIX POOIIEM;
1) DKOJIOTUYECKOTO MBIIUICHUS, MOHUMAHUS BIUSHUS COIMAJIbHO-DKOHOMHYECKHX IPOIIECCOB Ha COCTOSIHUE MPUPOJHOW M COLUAIbHOW CpEbl;
PUOOPETEHUE OMBITA HKOJIOTO-HANPABICHHON JAEATEIbHOCTH;

MeTtanpeamerHnbie YV ]
peryJsiTUBHbIE NMO3HABATEJbLHBIE KOMMYHUKATHBHbIE
1)ymenue CaMOCTOATEINBHO 3)BragcHue HaBBIKaMH [M03HABATEJIBHOM, 2)ymMeHue MPOAYKTUBHO
OTIPENIETIATh e NIEeATeTbHOCTH HCCJIEIOBATEIbCKOM W TMPOEKTHON JeATEIbHOCTH, HaBBIKAMH o0ImaThCs n
)41 COCTaBJIATH IIJIAHBbI paspemeHI/m HpOGHeM; CHOCOGHOCTL TOTOBHOCTb BSaHMOILefICTBOBaTB B
EATEIBHOCTH, CaMOCTOSATEILHO CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS TMPAKTHYCCKUX nporiecce COBMECTHOM




OCYILIECTBIIATh, KOHTPOJIUPOBATh 3a/1a4, IPUMEHEHHUIO Pa3JINYHbIX METOIOB I103HAHMS; JeATEIbHOCTH, YYUTBIBATh
U KOPPEKTHPOBATh 4) TOTOBHOCTB U CITIOCOOHOCTH K CAaMOCTOSITEIbHON HH(POPMAMOHHO- NO3ULUU IpYTrux
JIeSTEIIbHOCTD; HCIIOJIB30BAaTh IIO3HABATEIILHON JCSITEIIBHOCTH, BJIaJCHUE HABBIKAMU I1OJIyYEHUS YYACTHUKOB JIE€ATEIBHOCTH,
BCE€ BO3MOXHBIE pECypChl i HEo0X0AuMoN MH(OPMAIMK U3 CIOBapel pa3HbIX THIIOB, yMEHHE 3¢ ¢dexTuBHO  paspelarb
JOCTHKCHUS ITIOCTaBJICHHBIX OPUEHTHPOBATHCSI B PA3IUYHBIX HCTOYHHMKAX HWH(POpPMALUH, KOH(JIUKTHI;
LHelned W pealn3aliy IUIAaHOB KPUTUYECKH OLICHWBAaTh M HUHTEPIPETHPOBATh HH(OpMaIuIo,
JIeSATEIbHOCTH; BbIOMpATh IIOJIy4aeMYI0 U3 Pa3JINYHbIX UCTOYHUKOB; 8)BnaseHue SI3bIKOBBIMU
YCIICILIHBIE CTpaTeruu B 5)ymeHne  HCIONB30BaTh  cpeAcTBa  MHGOPMALMOHHBIX U CpPEICTBAMU -  YMCHHE
pa3IUYHBIX CUTyalUsIX; KOMMYHUKAIMOHHBIX TexHonorui (nanee - MKT) B pemenun SICHO, JIOTUYHO W TOYHO
KOIHUTHBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3ALMOHHBIX 331a4 C U3JlaraTb  CBOK  TOYKY
coOuoieHreM TpeOOBaHUI 3PTOHOMUKH, TEXHUKH O€301TacHOCTH, 3peHus, HCII0JIb30BaTh
7) YMEHHE CaMOCTOSITEJILHO TMTHEHbI, pecypcocOepeKeHMsl, MPAaBOBbIX M ATUYECKHX HOPM, aZIcKBaTHBIE A3BIKOBBIE
OLICHUBATh u IIPUHUMATh HOpM UH(pOPMaLlMOHHOM 0€3011aCHOCTH; cpencrsa
peleHus, OIpeAeIoIue 6) yMmeHue omnpenenATh Ha3HAUYCHHE M (DYHKIHMH Pa3IUYHBIX
CTPATETHIO ITOBEACHUS, C Y4ETOM COLIMAJIbHBIX UHCTUTYTOB,
IPaXJAAHCKUX W HPaBCTBEHHBIX 9)BnaseHNe HABBIKAMH MO3HABATEIBHON PE(ICKCHU KaK OCO3HAHMS
LIEHHOCTEH; COBEPIIAEMBIX JIEUCTBUM M MBICIUTENbHBIX IIPOLECCOB, HX
pE3yJIbTaTOB U OCHOBAHWI, I'PAaHULl CBOErO 3HAHUS U HE3HAHWS,
HOBBIX [TO3HABATENIBHBIX 33]1a4 U CPEICTB UX JTOCTHKECHUS.

5.Conep:xanune Kypca.
10 knacc. Ba3zoBblii ypoBeHb

Teopust ctpoenust opranndeckux coenuuenuid A. M. Bytneposa. [Ipeamer oprannyeckoit xumun. OpraHuyecKkre BEIECTBA: MPUPOIHBIC, UCKYCCTBEHHBIE U
cuHTeTnueckre. OCOOEHHOCTH COCTaBa M CTPOCHUS OpraHMYecKUX BemecTB. Buranusm u ero kpax. [lonstue 06 yriaeBomopoaax.
OcHOBHBIE TOJIOKEHMSI TeOPUM XHMH4YecKoro crpoenusi ByriepoBa. BanentHocts. CTpykTypHBIE (GOpPMYNBI — IOJIHBIE M COKpau€HHble. [IpocTeie
(onuHapHBIE) U KpaTHBIE (JBOMHBIE U TPOMHBIE) CBA3U. MI30Meprl 1 n3omMepus. B3auMHOe BIMsIHEE aTOMOB B MOJIEKYIJIE.
Jemoncmpayuu. Hexoropsle o01ye XMMUYECKHE CBOWCTBA OPraHMUECKUX BEIECTB: UX TOPEHHeE, IUIaBJIeHNne U 00yrauBanue. Mozaenu (1IapocTepKHEBbIE U
00BEMHBIE) MOJIEKYJT OPTaHUYECKHX COSAMHEHHUH pa3HbIX KiaccoB. OnpeaesieHue 31eMEHTHOTO COCTaBa OPraHUYEeCKUX COeTMHEHUH.
Jlabopamopmuvie onvimol. VI3roToBIEHNE MOICNICH OPTaHUYECKUX COCTMHCHH.
YriaeBoaopoasl M UX NPUPOAHBIC HCTOYHUKHU
IIpeneabHblie yrieBoaopoasl. Ajkanbl. Onpenenenue. ['oMonornueckuit psi aakaHoB U ero oOmias popmyna. CTpyKTypHast U30MEpUS YIIIEPOIHOMN EMH.
Panguxansl. Homenknarypa ankaHoB. XHMMHUYECKHE CBOMCTBAa aJKaHOB: T'OPEHUE, pEaKUUHM 3aMelIeHMs (TalOreHUpOBaHME), PeaKLUs Pa3IoKEHHs
METaHa, PeaKus AeTUAPUPOBAHNS dTaHa.
Henpenenbnble yriaeBoaopoabl.AJIKeHbl. OTwieH. ['omosnornueckuit psn ankeHoB. Homenknatypa. CrpykrypHas wusomepus. lIpomeblnuieHHOE
MOJIydeHUE aJIKEHOB: KPEKMHI M JIETUIPUPOBAHME ANKaHOB. Peakuus neruapartalii 3TaHONA, KakK J1a0OpaTOpHBIA crnoco0 MOJTY4YEeHHs STHIICHA.
Peakuuu npucoenuHeHus: TUApaTauus, TUAPOTralOreHUpPOBaHHUE, TajJoreHupoBaHue, noauMmepusauuu. IIpaBuio MapkoBHukoBa. OKucieHue

ankeHoB.KauecTBeHHBIE pCaKknu Ha HCIPCACIbHBIC YITICBOAOPOIbI.



Aakanuenbl. Kayuykn. Homenknarypa. Conpsokénnsie quenbl. byranuen-1,3, uzonpen. Peakuus JleOGeneBa. Peakiiuu nmprucoeanHEHUsT aaKaIdeHOB.
Kayuyku: HaTypanbHbIN, CHHTETHYECKHE (OyTaaeHOBBIN, N30MPEHOBLIN). Bynkanu3anus kayuyka. Pesuna. D00HHT.

Aaxkunbl.O0IIas XapakTepucTuka romojorudeckoro psja. CrocoObl 00pa3oBaHUsl Ha3BaHHWM aJIKMHOB. XMMHYECKHE CBOMCTBA alleTHIIEHA: TOPEHUE,
peaKuuy TNPUCOECTUHEHUS: TUAPOTaJOreHUPOBAaHUE, Tajlor€HUpoBaHue, ruapartanus (peakuus KyuepoBa), — ero mnosydeHue U IHNPUMEHEHHE.
Bununxiopua v ero nojmMepusanus B MOJIUXJIOPBUHUIL.

Apenbl.beH3071, Kak MpencTaBUTENb apOMAaTHYECKUX YIiIeBOJOponoB. CTpoeHHE €ro MOJEKYJbl M CBOMCTBAa ()M3MYECKHE M XUMHYECKUE CBOMCTBA:
TOpPEHHUE, peaKIK 3aMeIIeHUs] — rajJloreHUpOBaHue, HUTpoBaHue. [lonydenue u npuMeHeHrne 6eH3oa.

IIpupoanbiii M monmyTHBINA ra3el.CoctaB npupoAHOro rasa. Ero Haxoxnaenue B mpupoze. IIpenmyiectsa npupoaHOro ra3a Kak TOIUIMBA. XUMHAYECKAs
nepepaboTka NPUPOIHOTO raza: KoHBepcHs, nmuponus. CHHTE3-Ta3 U ero npuMeHeHHe.

[TommyTHbIe Ta3bl, ux coctaB. [lepepaboTka MonyTHOro raza Ha GpaKkIuu: CyXoi ra3, mponaH-0yTaHoBasi CMeCh, Fa30BbIA OCH3UH.

HedTtb u cniocodbl eé nepepadorku. CoctaB HedTH U e€ nepepadoTKa: IeperoHka, KpekuHr, pugopmur. Hedbrenpoaykrs! u ux nonydenue. [lonstue
00 OKTaHOBOM 4HCJIe. XUMHYECKUE CIIOCOOBI MOBBIIIIEHUS KauecTBa OEH3MHA.

Kamennblii yroyib u ero nepepadorka. KokcoBaHue KaMEHHOrO YIJi U €ro MPOJIYKThl: KOKCOBBIM I'a3, aMMHUayHas BOJa, KAMEHHOYIOJIbHAs CMOJIA,
KoKc.I a3n¢ukanyst KaMeHHOTO YTJIs.

Jlemoncmpayuu. I'opeHre NpenenbHbIX U HEMpeNeibHBIX YIJIEBOJOPOJIOB: METaHa, 3TaHa, aleTwieHa. KauecTBeHHbIE peakllMu Ha HEnpelesbHbIe
YIIEBOAOPOABI: OOECIBEUMBAHUE STHUJICHOM M alleTUJIEHOM pacTBOPOB MEepMaHTraHata Kajaus ¥ OpoMHOUM Bojbl. OTHOIIEHHE OEH305la K ATHM
okucnurensaMm. Jleruaparamus staHona. ['unponus kapouna xansiws. Komnekuuu «HedTs u HeGTEnpoaykTh», «KaMeHHBINH Yyroiab U IPOYKTHI €T0
nepepaboTkny», «Kayuykny». Kapra none3nsix uckomnaemoix PO.

Jlabopamopnuie onvimor. O6Hapy eHHE POTYKTOB TOpeHUs cBeur. VccnenoBaHue CBOMCTB KayuyKOB.

Kucnopoa- u azorconep:kamme opranudeckue coeJMHeHUs

Oanoaromublie cnupthbl. Onpenenenue. OyHKIMOHANIbHAS TUAPOKCUIbHAS Ipynna. ['OMOJOrMYeckuil ps]l MpeneiabHbIX OJHOATOMHBIX CIUPTOB.
N3omepus monoxkenus GyHKIHOHATBHOW Tpynmbel. Bomopomnas cBsi3b. XHUMHYECKHME CBOWCTBA CIHUPTOB. AJBIETHIHAs Tpymma. Peakims
sTepuduKanm, cioxusie 3Qpupsl. [Ipumenenne cnuptos. JlelicTBre METHIIOBOTO M 3TUJIOBOTIO CIIMPTOB HA OpPraHU3M YeJIOBEKa.

MHoroaroMHble CHUPTHI. ODTUICHIVIMKONb, KaK IMPEICTAaBUTENb JABYXaTOMHBIX M TJIMLEPHH, KakK HPEICTaBUTENb TPEXATOMHBIX CIUPTOB.
KauecTBeHHast peakiivs Ha MHOTOATOMHBIE CIIUPTHI, UX CBOMCTBA, MOTy4YeHHe U TpuMeHeHue. [TonsTue 06 anTudpusax.

®enoa. CtpoeHue, ojyuyeHue, CBOMCTBA U MpuMeHeHue genosa. KauecrBennsle peakunu Ha (heHos. B3anMHOe BIMsIHEE aTOMOB B MOJieKyJe (eHona.

Auberuabl U KeToHbL.DopManbAeTHua U aleTalbJIeTH, KaK MPEJCTaBUTENN albIeTHUIOB, COCTaB MX MOJeKyl. DyHKIMOHANbHAS KapOOHUIbHAS
rpynna. KadecTBeHHble peakiuu Ha anpaeruabl. CBOWCTBa, MOJIydeHHWE U TpuUMeHeHHe ¢GopManbpAeruaa M aneTanpieruaa. Peakuuu
NnoJIMKOHAeHcauuu A popmanbaeruaa. [loHsTre o keToHax Ha MpUMepe alleToHa.

Kap6oHoBble KMCJIOTBI.['OMOJOTHYECKHI PsII TIPEACTbHBIX OIHOOCHOBHBIX KapOOHOBBIX KUCIOT . JKHUpHBbIE KapOOHOBBIC KHCIOTBI. XHUMHYECCKHE
CBOMCTBA KapOOHOBBIX KUCIIOT. [loyueHne u mpumMeHeHne MypaBbUHON M YKCYCHON KHCIIOT.

Caoxnbie 3¢pupsnl. Kupsbl. Peaknus stepuduxanuu. Crnoxabie 3¢upsl. Kupbl, uX cocraB ¥ THAPoONH3 (KUCIOTHBIA M IEIOYHON). Mblia.
I'uppupoBaHue KUPOB.

YraeBoabl. YraeBoasl. Monocaxapuabl. ['moko3a kak anpaerugocnupt. Copout. MonouHokucaoe U ciupToBoe Opoxkenue. @orocunTes. Jucaxapuisl.
Caxapoza. [Tonucaxapuapl: Kpaxmai, LEUI0JI03a.



AMmuHbI. AMUHOTpYyNa. AMHHBI MOpenelibHble W apomaTuyeckue. AHwIMH. [lonydyenne amuuHoB. Peakuus 3uHMHA. XHMMHYECKHE CBOWCTBA U
IIPUMEHEHNE aMHUHOB.

AMMHOKHMCJI0THI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJ U CBOMCTBAa, Kak aM(OTEpHBIX OPraHWYEeCKHMX COEAMHEHUU. [TUIMH, KaKk MpeacTaBUTENb
aMHHOKHUCIIOT. [lonydeHne noJMneTu10B peakuen nojJukosaeHcauuu. [lonstue o nenTuaHou CBA3u.

Beaku. CtpoeHre MOJIEKyn OCIIKOB: TIEpBUYHAS, BTOPUYHASI M TPETUYHAS CTPYKTYphl. KauecTBEHHBIC peakiuu Ha OCNIKH, UX THAPOJIU3, JCHATYpallns U
Oouonornyeckue (HyHKIHU.

Jlemoncmpayuu. IlonydeHue anbAeTruI0B OKUCIEHHEM cnupToB. KauecTBeHHas peakivsi HA MHOTOATOMHBIE CHHUPTHI. 3aBUCUMOCTHPACTBOPUMOCTHU
dbeHoma B BoJie OT TeMmiepaTyphl. B3aumonelictBue ¢ 6pomMHoi Bojmoi u xiopuaom sxeneza(lll), kak kaduecTBeHHbIe peakiuu Ha (eHosn. Peakiuun
cepeOpsIHOrO 3epKajia M CO CBEXKEMOIY4eHHbIM ruapokcugoMm Menu(ll) mpu HarpeBaHuu, Kak KayeCTBEHHbIE peakIMM Ha anblaeruabl. OOpasiibl
MYpPaBbUHOM, YKCYCHOM, MAJIbMUTUHOBOW M CTEAPUHOBOU KUCJIOT M UX PACTBOPUMOCTH B BOJE. AJIbJIETUIHBIE CBOMCTBA U CBOMCTBA MHOIOATOM HBIX
CIIUPTOB TIOK03bI B peakuuu ¢ ruapokcunom meau(ll). Unentudukanusa kpaxmana. KauecTBeHHbIE peakiiny Ha O€KH.

Jlabopamopuvie onvimor.CpaBHEHUE CKOPOCTH HCHApEHHs BOABI W dTaHOJIa. PacTBOPMMOCTH TJIMIIEpMHA B BOJIE. XMMHUYECKHE CBOMCTBA YKCYCHOM
KucnoTel. OmnpeneneHue HENnpeAaeTbHOCTH PaCTHTEIbHOr0 Macia. VneHTudukamus Kpaxmaia B HEKOTOPBIX MPOAYKTAaX MHUTAaHUS. V3roToBIeHHE
KpaxMaJIbHOTO KiieiicTepa. M3roroBienne Moesie MoJIeKysl aMuHOB. M3roToBieHME MOJENN MOJIEKYIIbI TJIMLIHHA.

Ilpakmuueckas pavoma.VlnenTndukanys OpraHAIECKUX COSIMHCHH.

Opranuveckasi XumMusi 4 001IECTBO

Buorexnosorus.llepuonsr e€ passutus. Tpu HampaBieHHs OMOTEXHOJOTHHU: TeHHas (WM TEHeTWYecKas) WHXKEHEepHUs; KIETOYHAs WH)KCHEPHS;
Ononoruveckas WHXKeHepus. [eHetmdeckun MoauduimpoBaHHsie opranu3mbel (I'MO) wu  TpancrenHas mpoaykuus. KionupoBaHwue.
NmMmoOunmn3oBaHHbIe (PEPMEHTHI M UX TPUMEHEHHE.

Monaumepsl.Kinaccudukanms nomumepos.MICKycCTBEHHbBIE TTOJIUMEPHI: TIEJUTYJION], alleTaTHBIN MIENK, BUCKO3a, 1eJtodaH.

Cunrternyeckue mnosumepsl.llomumepusaiys U MOTUKOHEHCAIIMS, KaK CIIOCOOBI MOMydeHHus: monumepoB. CuHTeTHYecKnue kayuyku. [lommctuporn,
Te(JIOH ¥ MOMMBUHIIXJIOPHU, KaK MPpeACTaBUTENH miactMacc. CHHTETUYECKHE BOJIOKHA: KalpOH, HAMJIOH, KEeBIIap, JIABCAH.

Hemoncmpayuu. Konekiuy KayqyKkoB, MJIaCTMACC, CHHTETUUECKUX BOJIOKOH M M3/eNui u3 HuX. epMEeHTaTUBHOE Pa3JIOKEHUE MEPOKCHIa BOIOPOIa
C TIOMOIIBIO KaTaja3bl CBEKEHATEPTHIX MOPKOBH HIIA KapTODETIs.

Jlabopamopnwie onvimovr. O3HaKOMIIEHHE C KOJUIEKIIUAMH Kay4yyKOB, IJIaCTMAacC U BOJIOKOH.

Ilpakmuueckaa padboma.PacriozHaBaHUE TJIACTMACC U BOJIOKOH.

11 kaacc. ba3oBblii ypoBeHb

CTtpoeHue BelecTB

OcHoBHbBIE cBe/leHHsI 0 cTpoeHnH aToMa.CTpoeHHE aToMa: COCTaB sijipa (HYKJIOHBI) M dJIEKTpoHHass oOosouka. [lonstue 06 mzoronax. [lonstue o
XUMHYECKOM DJIEMEHTE, KaK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3apsiJIOM si/Ipa.

Ilepuoauyeckasi cucreMa xummuueckux 3JjiemeHToB /I. U. MenaesieeBa B cBeTe cBeTe YUEHUS O CTPOeHHH aTOMAa.DU3UYECKUI CMBICI IPUHATON B
tabnuue /1. 1. MenneneeBa CHUMBOJIMKH: OPSAIKOBOTO HOMEpA AJIEMEHTa, HoMepa nepuoja u Homepa rpynmnsl. [IoHsATHE 0 BaleHTHBIX 3JIEKTPOHAaX.
OTto0paskeHre CTPOCHHSI SJEKTPOHHBIX 000JI0UYEK aTOMOB XMMHUYECKHX JJIEMEHTOB C TOMOIIBIO JIEKTPOHHBIX U ANIEKTPOHHO-TpadudecKux (popmyit.

OObsicHeHHE 3aKOHOMEPHOCTEH M3MEHEHHUs CBOWCTB 3JIEMEHTOB B MEPHOJAaX M TPYIIAaX MEPHOJUYECKON CHUCTEMBI, KaK CIEJICTBHE HX 3JEKTPOHHOTO
CTPOEHHUSI. DIEKTPOHHBIE CEMENCTBA XUMUYECKUX IJIEMEHTOB.



CpaBHenue Ilepuoanyeckoro 3aKoHa M TEOPUM XHUMHYECKOI0 CTPOeHUS HA (Pumiiocopckoil OCHOBe: MPEANOCHUIKK OTKphITUA [leproanueckoro
3aKOHA U TEOPUU XMMHYECKOIO CTPOEHUSI OPraHMYECKHX COCIMHEHUH; POJIb JINYHOCTU B MCTOPUU XUMHH; 3HAYCHHE NPAKTUKU B CTAHOBICHUHU U
pa3sBUTUU XUMHUYECKUX TEOPUH.

Honnass xumMuyeckasi cBsi3b 1 MOHHbIe KPHCTA/IMYecKHe peméTKU.KaTnoHbI ¥ aHMOHBI: MX 3apsAAbl U KJIacCU(UKAIU 110 COCTaBY Ha MPOCTHIC U
cnoxueie. [IpencraBurenu. IloHsiTne 00 MOHHON XMMHYEeCKOW cBs3H. MOHHAs KpucCTaJulMyecKas pemérka U (U3MYecKue CBOWCTBA BEIIECTB,
00YyCJIOBJIIEHHBIE 3TUM CTPOCHHUEM.

KoBajlenTHasi XuMH4YecKasi CBfi3b. ATOMHBbIe M  MOJIEKYJsIPHbIe KpHCTAIMYecKHe PpeméTKku.IloHATHEO  KOBaJIGHTHOW  CBS3H.
DIEeKTpOOTPULIATEIBHOCTb, HEMOJISIPHAS U MOJIIpHAsk KOBAJIEHTHBIE CBA3H. KpaTHOCTh KOBaJICHTHOM CBsI3M. MexaHU3Mbl 00pa30BaHMs KOBAJIEHTHBIX
CBsi3el: OOMEHHBIH M JOHOPHO- aKuenTopHblf. IlomspHOCTE MOJEKyNbl, Kak CIEICTBHE IOJSIPHOCTH CBA3M M TI'€OMETPUM MOJICKYJIBL.
Kpucrannuueckue peméTku ¢ 3TUM TUIIOM CBS3M: MOJEKYJspHble U aroMmHble. Pu3nyeckue CBOICTBAa BELIECTB, OOYCJIOBJIEHHBIE TUIIOM
KPUCTAJTIMYECKUX PEIIETOK.

Merajuinyeckas cBsa3b.[IoHATHE OMETAUIMYECKON CBSA3M U METAIMYECKUX KPUCTAJUIMYECKUX perérkax. dusndyeckrue cBOMCTBA METAUIOB HA OCHOBE
UX KPUCTAJUIMYECKOTO CTPOCHHUs. [I[puMeHeHe METAIITIOB HA OCHOBE UX CBOMCTB. UEPHBIEC U IBETHBIE CILJIABBI.

Bopopoanasi xumuveckas cBsi3b.MexXMOIEKyIsIpHAsl 1 BHYTPUMOJIEKYJIIpHAsl BOAOPOHBIE CBSI3U. 3HAUECHUE MEKMOJIEKYIISIPHBIX BOJOPOAHBIX CBSI3EH
B IIPUPOJIE U )KU3HU YEJIOBEKA.

ITosmmepsl.IlonydeHne monuMepoB peakuusAMU IMOJIMMEPU3ALMU M IOJUMKOHACHCAUUU. BakHelime NpeacTaBUTENM ILIACTMACC M BOJIOKOH, HX
MIOJIy4YEHUE, CBOMCTBA U MpUMeHeHue. [[oHATHE 0 HEOPraHNYECKUX MOJIMMEPaX U UX MPEICTaBUTEIH.

Jucnepcuble cucrembl.IloHsTHe oaucnepcHoi (aze W IUCIIEPCHOHHOM cpene. ArperaTHoe COCTOSHHE pa3Mep uacThll (as3bl, KaKk OCHOBa JUIS
KJIaccu(UKaUU JUCTIEPCHBIX CUCTEM. DMYNbCUH, CYCIIEH3UH, a3PO30JIM — IPYIIBI TPyOOIUCIIEPCHBIX CHCTEM, UX MPEACTABUTEIN. 30JIM U TeIH —
TPYIIIBI TOHKOJHUCIIEPCHBIX CUCTEM, UX IpeacTaBuTeNd. [loHsATHE O CHHEpe3uCce U KOaryJsIiuu.

Jemoncmpayuu Jlepuonnyeckoil cucrembl xumuueckux aneMeHToB Jl. M. MenzneneeBa B pa3nuuHbix (opMax. Mojaenb MOHHOM KpHCTaNIn4ecKOn
pEeWETKA HaA INpUMEpe XJIopuia HaTpus. MuHepanbl C 3TUM THIOM KPHUCTAUIMYECKOM PEIIETKOM: KaJbLMT, TaluT. Mojenun MOJIEKYJIIpHON
KPUCTAJJIMYECKON PEIIETKH Ha MPUMEPE «CYXOro JibJa» WM MOJa M aTOMHON KPUCTAJUIMUECKON pemETKHM Ha ImpuUMepe aiMasa, rpadura uiu
KBapma. Mojens MOJspHOro 00bEéMa Taza. Mojaenu KpUCTALTMYECKUX PEMIETOK HEKOTOPHIX MeTauioB. Koyuekmuu o0pasioB pa3iudHBIX
JUcnepcHbIX cucteM. CHHEpe3uc U KoaryJssusl.

Jlabopamopnuvie onvimpl KOHCTpYHpOBaHME MOJETH METAJUIMYECKONM XUMHUYECKOW cCBsi3u. [loimydyeHne KOJIOMTHOIO pacTBOpa KYpHHOro Oenka,
HCCIIEIOBAHME €r0 CBOMCTB C INOMOUIBIO JIA3EPHOM YKa3KHM M IPOBEIEHUE €ro JeHaTypauuu. llomyueHue sMysbcHM PacTUTENBHOIO Macia U
HaOmroieHue 3a e€ paccioeHueM. [lomyueHne CycreH3uu «M3BECTKOBOTO MOJIOKa» U HAaOII0/IeHHE 3a € ceAMMEHTalueH.

XuMHUYeCKHue peakuuu

Kaaccudukanusa xuMuyeckMx peakuuil. AIoTponu3anus U HU30MepH3alusi, Kakpeakuuu O0e3 M3MEHEHHs COCTaBa BellecTB. AoTponust U eé
npuunHbl. Knaccupukanus peakiuil Mo pasjvyHbIM OCHOBaHMSIM: IO YMCIY M COCTaBY pEareHTOB U NMPOJYKTOB, IO (ha3e, IO HCIOIb30BAHUIO
KatanuzaTopa Wik pepMeHTa, 1o TerioBoMy 3¢ dexTy. TepMoxuMuueckre ypaBHEHHsI peaKITHil.

CxopocTh XUMHYeCKHX peaknuid.DakTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh XMMHUUYECKUX PEaKLU: IPUPOAA pearupyrolux BEIIECTB, TEMIIEPATypa,
IUIONIA/lb UX CONPUKOCHOBEHMSI PEArupyroluX BELIECTB, UX KOHIIEHTpAIMs, MPUCYTCTBUE KaTanu3aropa. llondarue o karanuze. depMeHTHI, Kak
Ouonornyeckue Katanau3aTopbl. MHIHOUTOPBI, KaK «aHTOHMMBD) KaTaJIM3aTOPOB U UX 3HAUCHHE.



XuMnuyeckoe paBHOBecHe U cnoco0bl ero cmenienus. Kiiaccuukamuss XMMUYIECKUX PEaKIuid 10 MPU3HaKy uX HanpasieHus. [loasTue 06 00paTuMbIx
peaknusax U xumudeckom paBHoBecuu. [Ipunnummn Jle-1llaTenbe u cnocoObl cMemeHus: XUMUUYECKOro paBHoBecus. OOIas xapaKTepUCTUKa PEeaKIui
CUHTE30B amMMHaka 1 okcuza cepbl(V1) u paccMoTpeHne ycaoBHil cMelIeHUs] KX PaBHOBECHS Ha MPOU3BOICTBE.

I'uaposm3.O6patumMelii 1 HEOOPATUMBINA TUAPOIU3BL. ' MAPOIU3 CoNel M ero TUIBL. [ MAPOIN3 OpraHMYecKX COSAMHEHHUH B )KMBBIX OPTaHU3MOB, Kak
ocHOBa oOMeHa BetiecTB. [TonsTre 00 sHEpreTHueckoM 0OMEHE B KJIETKE U POJIM TUAPOJIN3a B HEM.

OKHCAUTEILHO-BOCCTAHOBUTEIbHbIE peaknuu.CTeneHb OKUCIEHUS U e€ olpeesieHue o (GpopMysiaM OpraHMYeCKUX W HEOPTaHMYECKUX BEILECTB.
ONEeMEHThl U BELIECTBA, KaK OKUCIUTEIM M BoccTaHoBuTenU. [loHsATHE O mpoleccax OKUCIEHHsS M BOoccTaHOBIEHHsA. CocTaBlIeHUE ypaBHEHUI
XUMHYECKHX PEaKIIMii Ha OCHOBE 3JIEKTPOHHOTO OajaHca.

DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB JJICKTPOJIUTOB.XapAKTEPUCTHKA JJIEKTPOJIN3a, KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOIO IpOLECCa.
Oco0eHHOCTH 3JIEKTPOiM3a, MPOTEKAIOMIer0 B PAcTBOpaxX JIEKTPONUTOB. [IpakTHueckoe NpHUMEHEHHE JJIEKTPOJIM3a: TMOJTYYeHHE TajoreHOB,
BOJIOPO/Ia, KUCIOPO/A, IEJTOYHBIX METAIOB U I1IEJIOUEH, a TaK)Ke aJTIOMUHUS 3JEKTPOJIU30M PACILIABOB M PACTBOPOB COCAUHEHUN 3TUX 3JIEMEHTOB.
[ToHsATHE O TaNbBAHOIUIACTUKE, TATBBAHOCTEI MU, pAQUHIUPOBAHNY IIBETHHIX METAJLJIOB.

Jlemoncmpayuu. PacTBOpEeHHE CEPHOW KUCIOTHI M aMMHAYHOW CEIUTPHI M (PUKCAIMs TEIIOBBIX SBJICHHWMA JJIS ATHX IMPOIECCOB. B3anmMopaelicTBus
PacTBOPOB COJISIHOM, CEPHOM M YKCYCHOW KHUCJIOT OJJMHAKOBOM KOHLEHTPALMU C OJAMHAKOBBIMU KycOUKaMH (IpaHyjlaMu) LIMHKAa U B3aUMOJENCTBHE
OJIMHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHus, LIMHKA, eJie3a) C pacTBOPOM COJISHOM KHCIIOTHI, KaK INPUMEP 3aBUCUMOCTH CKOPOCTH
XUMHYECKHX peakUuid OT MPHUPOABI BeulecTB. B3ammojeiicTBue pacTBOpPOB THOCYNIb(aTa HATPHUS KOHUEHTPALMU U TeMIepaTypbl C PacTBOPOM
CEpHON KHUCIOTHL. MoJenupoBaHHe «KUISAIIET0 clos». Vcmonp3oBaHME HEOPraHUYECKUX KaTaau3aToOpoB (coyied Keneza, MOIuIa Kalus) |
HNPUPOIHBIX 00BEKTOB, COIEPIKAIINX KaTaja3y (CbIpoe MsACOo, KapTodes) Ul pa3siosKeHus epoKcuaa Boopoia. BzaumopaelicTBie IMHKa C CONSHOM
KHCIIOTOM HUTpAaTOM cepedpa, Kak MpUMEpPhl OKUCIUTEIbHO-BOCCTAHOBUTEIHHONW peakuuid M peaknuu oOMeHa. KoHcTpynpoBaHue Monenu
anekTposniépa. BugeopparMeHT ¢ MPOMBIIIIIEHHOW YCTaHOBKHU ISl ITOJTYYE€HUS aTFOMUHUS.

Jlabopamopnsie onvimer. Vlnntoctpanus npasuia bepTosuie Ha mpakTHKe — NPOBEACHHUE peakuii ¢ 00pa30BaHUEM OcCajiKa, ra3a U BOoJbl. | eTeporeHHbIi
KaTaJu3 Ha MpUMepe pa3oKeHUsl MepOKCUAa BOAOPOa B MPUCYTCTBUM JUOKCHAA MapraHia. CMelleHne paBHOBECHS B CUCTEME Fe** + 3CNS™
Fe(CNS)s. UcnbiTanue MHAMKATOPAMH CPEIIbl PACTBOPOB COJICH pa3iniHbIX TUIOB. OKHCIUTEILHO-BOCCTAHOBUTEIbHAS PEAKIUSI M PEAKIUsl OOMeHa
Ha IpUMEpPE B3aUMOJICHCTBUS pacTBOPOB cyib(hara meau(ll) ¢ sxkene3om u pacTBOPOM HIETOYH.

Ilpakmuueckaa paboma.Penienne 3KCIEPUMEHTAIBHBIX 33/1a4 110 TEME « XUMHUYECKas peaKLus».

BemecrBa u ux cBoiicTBa

Metanabl. Ou3nyecKkue CBONCTBA METAIOB, KaK (YHKIIHS UX CTpoeHus. [leneHne MeTauioB Ha TPYMIbl B TEXHUKE U XUMHH. XUMHYECKHE CBOMCTBA
METaJJIOB U 3NEKTPOXUMUUECKUH psisl HanpshkeHul. [loHsTie o MetamiorepMuu (aTIOMUHOTEPMUU, MAarHUETEPMUU U JIP. ).

Hemeraausbl. Baaropoansie ra3pl.Hemeramnel kak okucnutenu. Hemeramibl kak BoccTaHOBUTENH. Psn snekTpooTpunatenbHOCTH. HEpTHBIE MU
0J1aropoIHBIC Ta3bl.

Kuciorel Heopranuveckue um opranumuyeckue.KuciaoTel ¢ TOYKHM 3pEHHMS aTOMHO-MOJIEKYJISIPHOTO ydeHHs. KHCIOTBI C TOYKM 3pEeHHs] TEOpUU
AJIEKTPOJIUTUYECKON Jucconuaui. KucaoTel ¢ TOUKH 3peHHs TPOTOHHOM Teopuu. OOIne XMMHUIeCKe CBOMCTBA KMCIOT. Kiaccudukanus Kucior.

OcHoBaHMsI HeOpraHu4eckue M opraHudeckue.OCHOBaHUS C TOUYKM 3PEHHUS aTOMHO-MOJIEKYJISIPHOrO ydeHHsl. OCHOBAaHUS C TOUKH 3PEHMS] TEOPUU
AIIEKTPOIUTUYECKON nauccormanuu. OCHOBaHHMS C TOYKHM 3peHHUS NPOTOHHOH Teopuu. Kiaccudukamus ocHoBaHUil. XHWMHYECKHE CBOWCTBA
OPTraHUYECKUX U HEOPTraHUYECKUX OCHOBAHUM.



AM@oTepHbIe coelNHEHNUs] HeOpraHudeckue U opranudeckue.Heopranmueckre ampoTepHble COEIUHEHUS: OKCUIBI U TUIPOKCU/IBI, — UX CBOMCTBA

U noiny4yeHue. AMpoTepHble OpraHu4ecKre COeIMHEHNs Ha TpUMepe aMUHOKUCIOT. [lenTuasl U nentuHas CBs3b.

Coun.Knaccudukanus coneit. XKéctkocts Boabl U criocoObl e€ ycrpanenus. [lepexon xkapOoHara B ruapokapOoHatr u o6patHo. OOmme XuMUIECKre

CBOMCTBA COJIEH.

Hemoncmpayuu Komieknusa merauioB. Kosuiekuus HemeTtaioB. B3anMonenCcTBHE KOHLEHTPUPOBAHHOW A30THOM KHUCJIOTBI ¢ MeAbl0. Bcemblika
TEPMHUTHOM cMecu. Bcmpllika 4€pHOro mnopoxa. BeITeCHEHHE TallOr€HOB M3 HMX pPAacTBOPOB JAPYTMMH TrajoreHamu. B3aumopaencTBue mapos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW KUCIOTHI M aMMHaka («IpiM 0e3 orus»). [lomyueHne amMmmuaka W M3y4eHHE €ro CBOMCTB. Paznmuunbie

CJIy4au B3aMMO/JICHCTBUS pacTBOPOB COJIeil amoMUHUA co mEnoubto. [lomydenue sxECTKON BOABI M yCTpaHEHHUE €€ )KECTKOCTH.

./Iaﬁopamopubte 0nblm1:l.HO.]'IyLIeHI/IC HEPpACTBOPHMMOI'O THAPOKCHMAA H €TI0 BSaHMOHeﬁCTBHC C KHCJIOTOM. HCCJ’IGI{OB&HI/IC KOHIOCHTPHUPOBAHHBIX
pacTBOpPOB COJITHOH M YKCYCHOﬁ KHCJIOT KalICJIbHBIM MCTOJIOM IIPpH HUX p836aBJ'IeHI/II/I BOJIOM. HOHy‘lCHI/IC aM(I)OTepHOFO THAPOKCHUAA U U3YUCHUEC CT'O

cBOMCTB. [IpoBeieHre Ka4eCTBEHHBIX PEAKIMI IO ONPEAEICHUIO COCTaBa COJIH.
Ilpakmuueckaa paboma.Pemenne 3KcriepuMEeHTAIBHBIX 33714 110 TeMe «BemecTBa u ux cBoiicTBay.
XuMHA ¥ cCOBpeMeHHOe 0011ecTBO

HpOH3BO}1CTBO aMMHaKa U MeTaHoJa.lloHsaTHe 0 XMMHYECKOM TEXHOJIOTHH. XUMHUYCCKHUE p€akuuu B NPOU3BOJACTBC aMMHAKa U MCTAHOJIA. O6HI3$I
KJIaCCI/I(i)I/IKaHI/IOHHaﬂ XapaKTCPUCTHKA peaKuHﬁ CHHTC3a B IIPOU3BOACTBE 3TUX IIPOAYKTOB. HaquHe IMPUHOMIIBI, JICKAIIHNEC B OCHOBC IIPOU3BOJACTBA

aMMHKaKa 1 MeTaHOHa.CpaBHeHI/Ie OTHX ITPOU3BOJCTB.

XumMuyeckasi rpaMOTHOCTb KAaK KOMIIOHEHT 00uIeil KyJbTypbl YesoBeka.MapKHUpOBKa YIMAKOBOYHBIX MAaTEpUANIOB, SJEKTPOHUKH U OBITOBOIA

TCXHUKH, IKOJIOTUIHOT'O TOBapa, IPOAYKTOB ITUTAaHHUA, OTUKCTOK 110 YXOOY 34 OJIeKOOM.

ﬂemoncmpauuu. Mogenb HpOMbIH.IJ'ICHHOﬁ YCTAHOBKHU IOJIYYCHU A CGpHOfI KHUCIOTEL. MoJieNlb KOJIOHHEI CHHTE3a aMMHaKa. BI/I,I[GO(l)paFMeHTH U clIaianl

0 CTETIeHH PKOJIOTHYECKOM YUCTOTHI TOBApa.
Jlabopamopuvie onvimot. VI3ydueHne MapKUPOBOK PA3IMYHBIX BUJIOB MTPOMBIIIUICHHBIX U TIPOJOBOJILCTBEHHBIX TOBAPOB.

6. TemaTH4ueckoe MJIAHNPOBAHUE C ONPe/IeIeHHeM OCHOBHBIX BHI0B YUeOHOI 1esITeJIbHOCTH 00yYar0IIUXCH.
10 xkiaace

Ne| Ha3zBan Copepxanue Tembl (¢proc peecrp) IIpenmeTHble IAHUPYeEMBbIe Pe3yabTaThl ((roc peectp) XumMuuyeckuit
He TeM Yuenuk HAYYUTCH HO.JIy‘{I/[T BO3MO’KHOCTb IKCIECPUMEHT
HAYYUTHCS
Teopusi | [losBneHue u pa3BUTHE OpPraHMYECKON XMMHMM Kak | pacKpbIBaTh Ha MpUMeEpax pojb XUMUU B | WIIIOCMPUpO8ams Ha JdeMoHcTpauun
1 |crpoenns | Hayku. Ilpenmer opranuueckoil xumuu. Mecto U | GOPMUPOBAHUM COBPEMEHHOM HAYUHOH | mpumepax cmaHosnenue u Komnexnus
opranuye | 3Hau€HWE  OPraHMYEeCKOM XUMUUM B  CHCTEME | KApTUHBI MHUpa U B MPAKTHUYECKON 960TIOYUIO OP2AHUYECKOU OpraHUYEeCcKUX
CKHX €CTECTBEHHBIX HayK. JESTEIbHOCTH YEJIOBEKA, XUMUU KaK HayKu Ha BEILIECTB u
coeJUHeH | XMMUYECKOE CTPOCHHUE KaK NOPSAJOK COCANHECHHUS JEMOHCTPUPOBATh Ha IPUMEPAX PA3IUYHbIX UCMOPUYECKUX | U3IEIUI U3 HUX.
uit aTOMOB B MOJIEKYJIE COTJIACHO UX BAJIEHTHOCTH. B3aMMOCBS3b MEKAY XUMHUEH U IPYTUMU | 91Manax ee pazeumus KauectBeHHOE
OCHOBHBIE TIOJI0XKEHUS TEOPUU XUMUYECKOTO €CTECTBEHHBIMH HayKaMU; olpeieneHne
4yaca | CTPOEHUS OPraHMYECKUX COECAMHEHUN pacKpbIBaTh Ha MpUMeEpax MOJOKEHUs yriaepoaa,

A.M. bytnepoBa. YriepoaHblil CKEJIET OPraHUYeCKON | TEOPUU XUMHUYECKOTO CTPOEHUS

BOJIOpPOJIa M XJIOpa




MoJieKynbl. KpaTHOCTh XUMUYECKOH CBS3H.

AM. byrneposa;

B OpTaHUYCCKUX

3aBUCHUMOCTh CBOMCTB BELIECTB OT XMMHUECKOTO OOBSACHATH IPUYUHBI MHOTOOOpA3Hs BEIIECTBAX.
cTpoenust Mosiekyn. M3omepus u uzomepsl. [loHsTre 0 | BelecTB Ha OCHOBE OOIIUX
dbyHkoHanbHOU rpymmne. [TpuHiunb Mpe/ICTaBICHU 00 UX COCTaBe U
KJIacCcU(UKAIUN OPTaHUIECKUX COCIUHEHHA. CTPOCHUH;
CucremaTuueckasi MeXAyHapoHasi HOMEHKIATypa U | IPUMEHATH [IPaBUia CUCTEMATUYECKOM
IPUHLIMIIBI 00pa30BaHNs HA3BAHUN OPraHUYECKUX MEX1yHapOAHON HOMEHKJIATyphl KaK
coequHeHUH. TUIBI XUMHUYECKHUX PEaKIHii B CpEeICTBA pa3InYCHUs U UACHTUPUKAIUU
OpraHMYECKON XUMUU BELIECTB 110 X COCTABY U CTPOECHHUIO.
YraeBon | Ankausl. CmpoeHrue MOeK)yIbl MEmana. MIPUMEHSITH NPaBUiia CUCTEMATHUECKON UCNONb306AMb MEMOObl JeMoHCTpanun
opoabl u | ['omonoruueckuii psa ankaHos. ['omonoru. MEX1yHapOAHON HOMEHKJIATyphl KaK HAY4YHO20 NO3HAHUS NPU l'openue merana,
HX Howmenknarypa. M3omepus yriepoaHoro ckenera. CPEICTBA pa3INYCHUs U UACHTUPUKAIUN | 8bINOIHEHUU NPOEKMO8 U OTHOIIIEHHE €ro K
npupoa | 3aKOHOMEPHOCTH M3MEHEHHSI (PU3NYECKUX CBOWCTB. BELIECTB 110 UX COCTABY U CTPOECHMUIO; Y4eOHO-UCCNe008amMeNbCKUX | pacTBOPY
HbIEe XvMHYecKue CBOWCTBA (Ha MpUMEpPe METaHa U ATaHa): | COCTaBJIATh MOJCKYJISPHBIC U 3a0ay no uzy4eHuio nepMaHraHara
HCTOYHHU | PEaKLUU 3aMelIeHUs (raJIorT€HHPOBAaHUE), CTPYKTYpHBIE (HOPMYITBI OPTraHUIECKUX ceoticma, cnoco6og Kaius 1 OpoMHOU
KH JETUIPUPOBAHUS KaK CIIOCOOBI MOTyYEHUS BEIIECTB KaK HOCUTENEH HHPOPMAIIH O | nOJIVYeHUs U pACNO3HABAHUS | BOJIE.
BaXHEHILINX COEAUHEHUN B OPTaHUYECKOM CHHTE3E. CTPOEHHH BEILECTBA, €T0 CBONCTBAX U Op2aHU4eCKUx ewecmas, [lonyuenune
11uacoB | ['opeHue MeTaHa Kak OJMH U3 OCHOBHBIX HCTOYHUKOB | MPUHAIICKHOCTH K OMPEACICHHOMY YCMAHABIUBAMb STHJICHA, TOPEHUE,
TEIUIa B MPOMBIIIJIEHHOCTH U ObITy. Haxoxnenue B KJIACCy COEJIMHEHUM; 2CHEMUYECKYI0 CE53b OTHOIIECHHE K
(x.p. IIPUPOJIE U IPUMEHEHUE ATIKaHOB. [[onsamue o XapaKTepu30BaTh OPraHUYECKUE MedHCOY KAaccamu OpOMHOI1 Bosie U
Nel) YUKNOANIKAHAX. BELIECTBA 10 COCTaBY, CTPOEHUIO U Op2aHu4ecKux gewjecme 0isi | pacTBOPY
Anxensl. Cmpoenue MoneKyivl SMuieHd. CBOICTBaM, yCTaHAaBIMBATh MIPHUUNHHO- 0bocHO8aHUs nepMaHraHara
["omonornueckuit psan ankenoB. Homenkiarypa. CJIEICTBEHHBIE CBS3HM MEXKIY JaHHBIMU NPUHYUNUATLHOLUL KaJIusl.
W3oMepust yriaepoaHoro CKeeTa U MoJI0KEHHUS XapaKTepUCTHKaMHU BEIIECTBa,; B03MONCHOCIU NOTYYeHUs [Tomyuenue u
KpaTHOM CBSA3M B MOJIEKYJie. XUMHUUYECKHE CBOMCTBA MPUBOJIUTH IPUMEPBI XMMUYECKUX Op2aHu4ecKux coeOuneHull | CBOMCTBa
(Ha mpuMepe 3TUJIEHA): peaKkIMi IPUCOESTUHEHUS peakiuii, paCKphIBAIOIINX XapaKTEPHBIE | 3a0AHHO20 COCMABa U areTUIICHA.
(ranoreHupoBaHue, cuopuposanue, TUIpaTalus, CBOMCTBA TUMTMYHBIX MPEACTaBUTENIEH CcmpOoeHusl. Konnekuus
2udpocanoeenuposanue) Kak crnocod mosrydyeHus KJIACCOB OPraHUYECKHUX BEUIECTB C LENbIO | YCMAHABIUBAMb «Hedts 1
(GYHKIIMOHAJIBHBIX MPOU3BOIHBIX YIJIEBOJOPOIOB, WX UJIEHTUPUKALUU U OObSICHEHUS 83AUMOCEA3U MEHCOY MPOIYKTHI €€
ropenus. [lonnmepuzanus 3THIIEHAa KaK OCHOBHOE 00J1acTH IPUMEHEHHUS; gaxkmamu u meopueli, nepepadoTKM».
HaIpaBJlieHUE ero ucnonb3oBanus. [lonusTunen kak MPUBOJIUTH PUMEPHI IPAKTHUECKOTO APUYUHOU U CTe0CeueMm OTtHo1eHne
KPYIMTHOTOHHAXHBIM MPOAYKT XUMHUYECKOTO UCIOJIb30BAHUS MPOIYKTOB NEPEPAOOTKU | npu ananuze npooiemubix OeH3oa K
npousBojcTBa. [I[pumeHeHue STuieHa. He(dTH U MPUPOTHOTO rasa, cumyayutl u 060CHO8AHUU pacTBopy
Ankanuensl ¥ kaydayku. [loHsTre 00 ankaaueHax Kak | BBICOKOMOJIEKYJISIPHBIX COEIMHEHHH NPUHUMAEMbIX peuleHuli Ha | IEpMaHraHara

YTJIEBOJAOPOAAX C ABYMS JBOMHBIMH CBS3SIMU.
[Tonmumepwu3anus auBuHUIA (OyTagueHa-1,3) kak
C1oco0 MoIy4eHUs] CHHTETHYECKOro KayuyKa.
HarypayibHbIl 1 CHHTETUYECKUN KayYyKH.
Bynkanuzanus kayuyka. Pesuna. [Ipumenenne
Kay4dyKa U pEe3UHBI.

(TonMATHIICHA, CHHTETUYECKOTO
KayHyKa);

MPEACTABIATh MYTH PELICHUS
r7100abHBIX MPOOJIEM, CTOSIIIUX HEpen
9EJI0BEUECTBOM: IKOJIOTUIECKHUX,
HSHEPreTUYECKUX, CBIPHEBBIX, U POIIb

OCHOBE XUMUYECKUX 3HAHUIL.

KaJus 1 OpOMHOMN
BOJIC.

Kommexus
I1acTMacc.
Kommexus
Kay4yKOB.




Anxunbl. Cmpoenue MoaeKyavl ayemunena. XMMHUU B PEIICHUH 3TUX pobiem; Komnekmus
I'omonorunyeckuit psg anknHoB. Homenkmarypa. OCYIIECTBISATh MOUCK XUMHYECKON BOJIOKOH.
W30omepust yriaepogHOro CKeleTa v MOJI0KEHHS nH(pOpMAIUY TI0 Ha3BAaHUSM,
KpaTHOM CBSA3W B MOJIeKyJsie. XMMUUYECKHUE CBOMCTBA UICHTHPHUKATOPAM, CTPYKTYPHBIM JlaGoparopHbie
(Ha mpuMepe aleTUIeHa): Peakuy IPUCOSTMHEHUS (bopmyIaM BEIIECTB; ONBITHI
(ranoreHupoBaHue, cuopuposanue, TUIPATALUS, BJIQ/IETh MIpaBUJIaMU OE30MaCHOTO 1.
2udpo2anoeenuposanue) Kak crocod mosrydyeHus 00paIIeHus C €IKUMH, TOPIOYUMH H KoncrpyupoBanue
MOJIMMEPOB U APYTUX MOJIE3HBIX MPOIYKTOB. ['OpeHre | TOKCHYHBIMU BEIIECTBAMU; BIAJCTh HIapOCTEPIKHEBBIX
alleTUIeHa KaK MCTOYHUK BBICOKOTEMIIEPATyPHOTO MpaBUJIAMHU U TIPHEMaMHU 0€301acHOM MOJIeIEN MOJIEKYJI
IUTAMEHH IS CBapKU U pe3Ku MeTauioB. [IpuMenenue | paboThl ¢ XMMUYECKUMU BEIIECTBAMHU U OpraHUYECKUX
aleTusIcHa. 1abopaTOpHBIM 000PYI0BAHUEM; BEIIECTB.
Apenbl. beH3011 Kak MpeacTaBUTENb ApOMATHUECKUX MIPOBOJMUTH PacueThl HA HAXOXK/ICHUE
yraeBoopoaoB. Cmpoenue MoneKynvl Oen3ona. MOJIEKYJISIPHOM (hOpMYITBI yTIIE€BOAOPOAA
XUMUYECKUE CBOWCTBA: PEAKIIUU 3aMEIICHUS 10 MPOAYKTaM CTOpPaHUs U IO €ro
(rajoreHupoOBaHUE) KaK CIIOCO0 MOTydeHUS OTHOCUTEIIbHOM TUIOTHOCTH M MacCOBBIM
XUMHUYECKHUX CPEJICTB 3allUTHI PaCTCHU, JIOJISIM 3JIEMEHTOB, BXOJISAIINX B €r0
pUcOeANHEHU (TIPUPOBAHKE) KaK JI0KA3aTEIbCTBO | COCTAB.
HEeNpeeNIbHOro Xapakrepa 0en3ouna. Peakius
ropenus. [Ipumenenue 6eH3oua.
Xumus u Hepretuka. [IpupoaHbie HCTOYHUKT
yriaeBo1opoAoB. IIpupoHblil ¥ nonmyTHbINA HEPTAHON
rasbl, IX COCTaB U Ucnoib3oBaHue. CoctaB HEPTH U ee
nepepadotka. Heprenponyktel. OKTaHOBOE YUCIIO
6en3nHa. OxpaHa OKpYXKarolleil cpespl mpu
HedTenepepaboTKe U TPAHCIOPTUPOBKE
HEPTENPOAYKTOB. AbTEPHATUBHBIE UCTOUHUKHU
DHEPTHUH.
Kucaop | Couptsl. Knaccuduxanus, HOMEHKIaTypa, U30MepUsl | IPUMEHSATH paBUia CHCTEMAaTUYeCKON UCNONb3068aMb MEMOObl JleMoHCTpaum
oJcoJep | COUPTOB. MeTaHOI U ATAHOJ KaK MPeCTaBUTENN MEXTyHapOAHOH HOMEHKIIATYPHI KaK HAY4HO20 NO3HAHUS NPU [apocTrepxHEBbIE
JKalmMe | MpeJesbHBIX OJHOATOMHBIX CITUPTOB. XMMHUYECKHUE CpeACTBa Pa3NUYEHUS U UACHTUDUKALMH | 6bINOIHEHUU NPOEKMO8 U U 00beMHbBIE
opraHu4 | CBOWCTBa (Ha MpUMepe MeTaHoJa U 3TaHOJIa): BELIECTB 110 UX COCTaBY U CTPOCHHUIO; Y4eOHO-UCCNe008aMeNbCKUX | MOJIETH MOJIEKYJT
eCKHe | B3aMMOJIEICTBHE C HATPUEM KakK CIIoco0 COCTaBIISATh MOJIEKYJIIPHBIE U 3a0a4 no u3y4eHuio CIIUPTOB:
coelMHe | YCTAHOBIICHWS HAJMYHS THIPOKCOTPYIIIIBI, PEAKIHs C | CTPYKTYpHBIE (hOPMYITBI OPTaHUIECKUX ceoticma, cnoco6og MeTaHoJja,
HUS raJloreHOBOIOPOJIaMH KakK CIIOcO0 MOTy4eHUs BEIIIECTB KaK HOocuTeNneil uHGopMauu o | noyueHus u pacno3Haeanus | 3TaHoja,
pacTBOpUTeNeH, eruapaTanus Kak crnocoo CTPOCHHH BEIECTBA, €T0 CBONCTBAX U Op2aHU4eCcKUx euecms; STUJICHTJIUKOJIS U
12yacoB | MoJy4eHUs dTHIICHA. Peakius TOpeHus: CIupThl KakK MPUHAIIICKHOCTHU K ONPEACIIEHHOMY YCMaHasIueams [JIALIEpUHA.
ToruMBO. [I[puMeHenne MeTaHoa ¥ 3TaHoIa. KJIACCy COEIMHEHUM; 2EHEeMUYECKYI0 C653b KauectBennas
(x.p. Ou3noIoruYecKoe AeHCTBIE METAHOJIA M 9TAHOJA HA | XapaKTepU30BaTh OPraHUYECKUe MedAHCOY KNaAccamu peakiust Ha (PeHOJI.
Ne2; OpraHMu3M 4YeJoBeKa. DTUJICHTJIUKOIb U TNIMIEPUH KaK | BELECTBa [0 COCTaBY, CTPOCHUIO U opeaHuveckux gewjecma 0 | XUMHUYECKHe
np.p.Nel | mpencTaBUTENN MPEaeTbHBIX MHOTOATOMHBIX CBOWCTBAaM, YCTAHABJIMBATh MPUYUHHO- 0060CHOBaHUSA CBOICTBa




cniupToB. KauecTBeHHas peakiiysi HA MHOTOaTOMHbIE
CIIUPTHI U €€ MPUMEHEHUE JJI PACIIO3HABAHUS
[JIMLIEPUHA B COCTaBE KOCMETUYECKUX CPEJICTB.
[IpakTHueckoe MPUMEHEHNE FTUIICHITIUKOISA U
[JIALIEpUHA.

®enout. Ctpoenue Moliekyisl GpeHosa. Bzaumuoe
BJIMSIHAE aTOMOB B MOJIEKYJe (peHoIa. XMMHYECKUE
CBOMCTBA: B3aMOJECHCTBUE C HATPUEM, THIPOKCUIOM
Hatpus, 6pomom. [Ipumenenue denomna.

Anpaeruapl. Metananb (popmanbaerua) u 3TaHallb
(aueranbaerua) Kak npeacTaBUTEIN MPeAeIbHbIX
anbAeruioB. KauecTBeHHbIE peakluy Ha
KapOOHMIIBHYIO TPYIIY (peaKius «cepeOpsiHoro
3epKaiay, B3auMo/IelicTBHE ¢ ruapokcuaoM meau (1)
U UX IPpUMEHEHUE AJi11 OOHapYKEHUsI IPEAETIbHBIX
aJbJAECTUJIOB B IPOMBILUIEHHBIX CTOUYHBIX BOJIAX.
ToxkcuuHOCTh anbaeruaoB. [Ipumenenue
dbopManbaeruia u areranbAeruia.

KapOoHoBBIE KHCTOTHI. YKCYCHAsi KUCJIOTA KaK
MPEACTABUTEND MPEIETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCITOT. XMMHYECKHE CBOMCTBA (Ha
npUMepe YKCYCHOM KHCIIOTHI): pEeaKlUu ¢ METaJUIaMu,
OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH U COJIIMU KaK
MOATBEPKJIEHUE CXO/ICTBA C HEOPTaHUYECKUMU
KuciaoTaMu. Peakius aTepudukanum Kak crnocod
HOJIy4YEHHUs CIIOKHBIX 3(upoB. [IpumeHenue ykcycHon
kucnothl. [IpencraBineHue o BICHINX KapOOHOBBIX
KHCJIOTaX.

Crnosxuble 3¢upsl U xupbl. CroxkHbIe 3UPBI KaKk
MPOJYKTHI B3aUMOJICHCTBUS KApOOHOBBIX KHUCIOT CO
cnuptamu. [IpruMeHeHune cnoxxHbIX 3(UPOB B MUIIEBON
U napdromMepHOil MPOMBITIIIEHHOCTH. JKHUPHI Kak
CJIOHBIE Y(UPHI IIIUIIEPUHA U BHICIINX KapOOHOBBIX
KHUCIIOT. PacTuTENbHBIE U dKUBOTHBIE JKUPBI, UX COCTAB.
Pacnio3naBaHue pacTUTENBHBIX )KUPOB HA OCHOBAHUH
UX HEIpeNeabHOoro xapakrepa. [Ipumenenue xupos.
['unponun3 uiny oMbUIEHHE KUPOB KakK CIIoco0
MIPOMBIIUIEHHOTO MOJYYEHHUSI COJIEH BBICILIUX
KapOOHOBBIX KHCIIOT. MBIIA KaK COJTM BBICIIIUX
KapOOHOBBIX KHCIOT. MOOIIKE CBOWCTBA MBLJIA.

CJICZICTBEHHBIE CBSI3U MEXKIY TaHHBIMU
XapaKTepUCTUKAMHU BEIIECTBA;
MIPUBOAUTH MPUMEPBI XUMUYECKUX
peaKIuii, paCKpbIBAIOLINX XapaKTEPHbIE
CBOMCTBA TUIIMYHBIX IIPEACTaBUTENICH
KJIACCOB OPraHMYECKUX BEIIECTB C LENbIO
WX HJICHTU(PUKALUN U OOBSICHCHUS
00J1aCcTH IPUMEHEHMS;

MPUBOAMUTH PUMEPHI TPAKTUIECKOTO
HCIOJIb30BAHUS IPOLYKTOB IIepepaboTKU
He(TH U TPUPOIHOTO rasa,
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN
(arreTaTHOTO BOJIOKHA);

OCYILECTBIIATh MIOUCK XUMHUUECKOM
nHGOpPMAIIUY TI0 Ha3BAaHHSM,
UACHTUPUKATOPAM, CTPYKTYPHBIM
(dhopMyIiaM BEIEeCTB;

IIPOBOJIUTH OIBITHI IO PACIIO3HABAHUIO
OpPTaHUYECKUX BEIIECTB: TIUICPUHA,
YKCYCHOM KHCIJIOTBI, HEMPEAEIbHBIX
KHPOB, TIIFOKO3bI, KpaxMaa;

BJIJIETh NpaBUJIaMH 0€3011acCHOTO
oOpallleHus ¢ eIKUMH, TOPIOYNMH U
TOKCUYHBIMH BEILIECTBAMU, CPEICTBAMHU
OBITOBOW XMMHU; BIIAJICTh IPABUIIAMH U
npueMamu 0e30MacHoi paboThl ¢
XUMHAYECKHMH BEIIECTBAMH U
71a00paTOPHBIM 000PYI0BAaHHEM.

NPUHYURUATLHOU
B03MONCHOCIMU NOJIYYeHUs.
Op2aHUYEeCKUX COeOUHeHUl
3a0aHHO20 COCMasa u
CMpOoeHUsl.
VCMAaHABIUBAMb
83AUMOCBA3U MEHCOY
Gaxkmamu u meopueltl,
NPUYUHOU U CTIe0CEUemM
npu ananuse npooIeMHbIX
cumyayuti u 000CHOBAHUU
NPUHUMAEMBIX PEUUEHUT HA

OCHO8€ XUMUYECKUX 3HAHUU.

albACTUIOB
CuHTE3 CIOXKHOTO
adupa.

I'maponus skupos.
I'mpponus
yIJIEBOJIOB.
Pacno3znaBanne
pacTUTEIbHBIX
KUPOB Ha
OCHOBaHUU ux
HEIpPeAeIbHOTO
xapakTtepa.

JlaGopaTtopHble
ONBITHI
2.CBoiicTBa
OJHOATOMHBIX
CIIUPTOB.
3.CgoiicTBa
MHOT'0aTOMHBIX
CIIUPTOB.
4.0kucnenue
aJbIETUI0B c
ITOMOIIIBIO
TUAPOKCHIA MEIu
(IT).

5.CBoiicTBa
YKCYCHOM

KUCJIOTEL.
6.KauecTBenHnas
peakius Ha
Kpaxmari.

IIpakTuyeckas
padora Nel
Pemenue
AKCIEPUMEHTAIbH
BIX 3a7a4 110 TEME
«I"enernmueckas
CBSI3b MEXKIY




VYraeBoasl. Knaccudukanus yrinesonos. Haxoxnenue KJIaccaMu
YTJIEBOJOB B IPUPOAE. [ 1H0KO3a KaK aJlbIeruA0CIIHPT. OpraHNYECKHUX
bpoxenue rimoko3sl. Caxaposa. ['uaponaun3 caxaposbl. COEIUHEHHUIN.
Kpaxman u nemnono3a kak OMoIoruyecKkue
noyiMMepbl. XMMUYECKHE CBOMCTBA KpaxMasa 1
LEJUTION03bI (TUIPOIN3, KaueCTBEHHAs PeaKIusl C
H0JI0M Ha Kpaxmall U €€ IPUMEHEHHE IS
OoOHapyXeHHs KpaxMaia B IPOJYKTaxX MUTAHUS).
[Tpumenenue u OuoJIOrHYEcKast pojb YIIeBOOB.
[TonsiTrie 06 NCKYCCTBEHHBIX BOJIOKHAX Ha MpUMEpPE
alleTaTHOTO BOJIOKHA.
A3orcon | AMUHOKHCTOTHI 1 Oenku. CocTaB 1 HOMEHKIIATypa. MIPUMEHATH MPAaBHUJIa CUCTEMATUYECKOU UCNONb3068aMb MEMOObl JlaGopaTopHbie
epskam | AMHUHOKHCIIOTHI Kak aM()OTEpHbIE OpraHU4eCKHe MEXKIyHAPOAHOW HOMEHKIIATYPBI KaK HAy4H020 NO3HAHUS NpU ONBITHI.

e coenunenus. [lentuanas cBs3b. buonornueckoe CPEICTBA pa3INYCHUs U UACHTUPUKAIUN | 8bINOJIHEHUU NPOEKMO8 U 7.UccnenoBanue
OpraHu4 | 3Ha4eHUE 0-aMHHOKHUCIIOT. O0JIacT MpUMEHEHUS BEILECTB I10 UX COCTAaBY U CTPOCHHUIO; VUeOHO-UCCTe008aMeNbCKUX | CBOMCTB OEITKOB
eCKHe | aMUHOKHUCIOT. benku kak mpupoiHbie OMOMOIUMEPBL. | COCTABISATH MOJIEKYJIAPHBIEC U 3a0ay no uzy4eHuio 8.Pa3znoxenue

coequne | Cocra u ctpoeHue 0enKkoB. XMMUYECKHUE CBOMCTBA CTPYKTYpHBIE (HOPMYITBI OPraHUIECKUX ceoticma, cnoco6og IIEpOKCUIA
HUS OenKoB: rUApoNu3, AeHarypanus. OOHapy)eHue BEIIECTB KaK HOCUTENICH MHPOPMAIIH O | nOJYYeHUs U pAcnO3HABAHUs | BOAOPOAA
OEJIKOB TIPH MTOMOIITN KaYECTBEHHBIX (IIBETHBIX ) CTPOEHUH BENIECTBA, €T0 CBOMCTBAX U Op2aHUYeCKUx eeuecmas; KaTana3zon
S5yacoB | peakuuil. [IpeBparienus 6€1KOB MUIIKA B OPraHU3Me. MIPUHAJIEKHOCTH K OIIPENIETIEHHOMY YCMaHaeueamo KapToderns.
buonornueckue pyHKIMM OEIKOB. KJIACCY COECIMHEHU; 2EHeMUYECKyI0 C8A3b
(mp.p. Ne | inentudukanus opraHuuecKux COeTUHEHNH. XapaKTepU30BaThb OPraHUYECKUE MedHcoy Knaccamu IIpakTuyeckas
2) l'enemuueckas cés3b Medcoy Klaccamu Op2aHu4eckux | BEIIEeCTBA MO COCTaBY, CTPOCHUIO U opeaHudeckux gewjecme 015 | padora Ne2
coeduneruti. TUTIBI XUMUYECKHUX PEAKIIH B CBOMCTBaM, yCTaHABIUBATh IPUYUHHO- 0bocHo8aHUs «Pemenue
OpraHNYECKON XUMUHU. CIIEICTBEHHBIE CBSA3HM MEKIY JAHHBIMU NPUHYUNUATLHOU JKCIEPUMEHTAIBH
XapaKTEepUCTUKAMHU BEIIECTBA; B03MOINCHOCMU NOJIYYEHUS. BIX  33Ja4  Ha
MPUBOJIUTH IPUMEPHI XMMUYECKUX OpeaHu4ecKux coeOuneHull | pacrio3HaBaHUe
peaKIMii, paCKpBIBAIOIIMX XapaKTEPHbIE | 3a0aHHO20 COCMABA U OpraHUYEeCKUX
CBOMCTBA TUMTMYHBIX MPEACTaBUTENEH CMPOEHUs. BEILIECTB)
KJIACCOB OPraHUYECKUX BEILECTB C LEIBIO | YCMAHABIUEAMb

WX UACHTU(PUKAIMN U OOBSICHEHUS
o0yacTu MPUMEHEHNUS,

OCYIIECTBIISATH IOUCK XUMUYECKON
nH(OpMAaLIUY IO Ha3BaHUSIM,
UIEHTHPHUKATOPAM, CTPYKTYPHBIM
(dhopMyIiaM BEIIECTB;

MIPOBOJUTDH ONBITHI 110 PACIIO3HABAHUIO
OpPraHMYECKUX BEIICCTB: OCIIKOB;
BJIA/IETh MpaBUJIaMU OE30MaCHOTO
oOpaitieHus ¢ eIKUMH, TOPIOYNMH U

83AUMOCEA3U MEAHCOY
gaxkmamu u meopueli,
NPUYUHOU U CTe0CmeueMm
npu ananuse npooIeMHbIX
cumyayutl u 060CHO8AHUU
NPUHUMAEMbIX peuleHull Ha
0CHOBE XUMUYEeCKUX 3HAHULL.




TOKCUYHBIMU BEIIECTBAMU; BIIAJCTh
MpaBUJIAMH U TIpUEMaMHU 0€30TacHOM
paboThI ¢ XUMHUYECKUMU BEIIECTBAMHU U
J1a00paTOPHBIM 000PYTIOBAHUEM.

Xumusa
M KU3Hb

2 yaca

Xumus u 310poBbe. JlekapeTa, GepMeHTsI,
BUTAMHHbBI, TOPMOHBI, MUHEPAIbHBIC BOJIBI.
[TpoGiiemMsl, CBSI3aHHBIE C IPUMEHEHUEM
JIEKapCTBEHHBIX MperapaToB. BpeaHble MPUBBIYKU U
(dakTopbl, pa3pylIaroIIre 310pOBbe (KypeHHe,
ynoTpeOIeHHE aJIKOT0JIs, HAPKOMAHHS ).
Pammonansnoe nuranue. [{uwesvie 0obasku. Ocroswl
nUesol XUmMuu.

HCII0JIb30BaTh 3HAHUS O COCTAaBE,
CTPOEHUU U XMMUYECKUX CBOHCTBAX
BEIIECTB /7151 0€30MacHOr0 MPUMEHEHHS B
IIPAKTUYECKOH JEATEIbHOCTH;
MIPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO
OpPraHUYECKUX BELIECTB: INIULEPUHA,
YKCYCHOH KHCIJIOTBI, HEMPEACTbHBIX
KHUPOB, TIIOKO3bI, KpaxMaiia, O€JIKOB — B
COCTaBE MUIIEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPE/ICTB;

KPUTHYECKH OI[CHUBATH H
UHTEPIPETUPOBATh XMMUYECKYIO
MH(OPMAIIHIO, CONEPIKANTYIOCS B
COOOLICHHUSAX CPEJICTB MAaCCOBOI
nHpopmanuu, pecypcax MHrepHera,
HAy4YHO-TIONYJISIPHBIX CTAThsIX C TOUKH
3pEHHUsI €CTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B LIEJIAX BBISBICHUS
OMMOOYHBIX  CYXICHHI U
(dbopMHUpoBaHUs COOCTBEHHOM MO3UIIMH.

YCMaHaeueams
83AUMOCEA3U MENHCOY
Gaxkmamu u meopuel,
APUYUHOU U CTe0CEUeMm
npu ananuse npooIeMHbIX
cumyayutl u 060CHO8AHUU
NPUHUMAEMBIX PeUleHUli Ha

OCHOBE XUMUYECKUX 3HAHULL.

JdemMoncTpauuu
OO6pa3sibl
JIEKapCTBEHHBIX
penapaTos,
BUTaMHHOB

JlabopaTopHble
OTBITHI
9.UccnenoBanue
IHIIEBBIX J00ABOK.




11 kaacc

Ne| HaszBan Copepxanue Tembl (¢proc peecrp) IIpenmerHble m1aHupyemble pe3yabTaThl (¢roc XHMHYECKUI IKCIIEPUMEHT
e TeM peecTp)
Y4yeHuK HAy4YuTCs Honyuur
BO3MO’KHOCTH
HAYYHUTHCHA
Ctpoenn | CoBpeMeHHAas MOJIETb CTPOCHHSI aTOMa. DJIEKTPOHHAs | TOHUMAaTh GU3UYECKUIN CMBICT | YCTaHABJIMBAaTh JdemoHcTpauuu
1 | eatoma | koH(urypamus aroma. OCHOBHOE U BO30YK/ICHHBIE [Tepuonnueckoro 3akona J[.1. B3aUMOCBSI3U MEKY Mopaenu MOHHBIX, aTOMHBIX,
" coctosiHus aToMoB. Kitaccudukanusi XuMu4ecKux MeHieneeBa 1 Ha €ro OCHOBE (akTamMu u TEOpHEH, MOJIEKYJIIPHBIX U
BEIECTB | DJIEMEHTOB (s-, P-, d-aementsi). OcobeHHOCTH 00BSACHSTH 3aBUCHUMOCTH MPUYHHON U METAJINYECKUX
a CTPOCHHS PHEPTeTUYECKUX YPOBHEH aToMOB d- CBOMCTB XMMUYECKUX CJIE/ICTBUEM MPHU KPUCTAJUTMYECKUX PELIETOK.
aneMeHTOoB. [lepruoanyeckas cucteMa XUMUYECKUX 3JIEMEHTOB ¥ 00pPa30BaHHBIX aHaan3e MpoOJIEeMHBIX Mopaenu MOneKya U30MEPOB U
0 yacoB | anemenToB J[.M. MenneneeBa. ®uznueckuii cMbICIT VMU BEIIECTB OT MIEKTPOHHOIO | CUTyaluui U TOMOJIOTOB.
ITepuoanueckoro 3akona /.M. MenneneeBa. [I[puunHbl | CTPOCHUSI aTOMOB 000CHOBAaHUH
Y 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB 3JIEMEHTOB U [bACHSTH PUYUHBI PUHUMAEMBIX
WX COEIMHEHUN 10 nepuoaam u rpynnam.CtpoeHue MHOT000pAa3us BEIIECTB Ha pELLIEHUI Ha OCHOBE
BellecTBa. DIEKTPOHHAS MIPUPO/Ia XUMHUECKOHN CBSI3U. | OCHOBE OOIIMX MPEJICTaBICHUN | XMMHYECKHUX 3HAHUI
DIEeKTPOOTPULIATETLHOCTh. BUIbI XUMHUUYECKOU CBSI3U | 00 UX COCTaBE U CTPOCHHH; OOBSACHSITH MPUPOIY U
(xoBaJleHTHAas!, MOHHAs, METAJNINYEeCKas, BOJOPO/IHASA) | MPOTHO3UPOBATh BOBMOXKHOCTh | CLIOCOOBI 00Opa30BaHUS
¥ MeXaHU3MbI ee oOpa3zoBanus. Kpucramnudyeckue u MPOTEKAHUSI XUMUYECKHUX XUMHYECKON CBSI3H:
amopHbIe BelecTBa. TUIIBI KPUCTATITNYECKUX peaKLnii Ha OCHOBE 3HaHUU O KOBAJICHTHOM
pemieTox (aToMHasi, MOJICKYJISIpHAsl, HOHHAS, TUMAaX XUMUYECKOW CBSI3HU B (momnsipHOA,
MeTalTn4eckasi). 3aBUCUMOCTh (PU3UYECKUX CBOMCTB | MOJIEKYJIaX peareHTOB U UX HETOJSPHOM ), HOHHOMH,
BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH. PEaKIMOHHON CITOCOOHOCTH METAJLTAYECKOM,
[TprunHBl MHOTOOOpA3Us BEIIECTB. BOJIOPOJTHOM — C LEJIBIO
OnpeeIeHUs
XAMHYECKON
AKTUBHOCTH BEIIECTB
2 | Xumu4ye | XUMHUYECKUE peakinu. [ OMOTEeHHBIC U TEeTEPOTCHHBIE | YCTaHABIMBATh 3aBUCUMOCTD yCTaHaBJIUBATh JdeMoHcTpanumn
cKHe peaxkuu. CKOpOCTh peaklnu, €€ 3aBUCUMOCTh OT CKOpPOCTH XMMHYECKOM PEaKIIMU | B3aUMOCBSI3U MEXKIY [Tonydyenue amnoTpONHbIX
peakuum | pa3IMYHBIX (PAKTOPOB: MPUPOJIBI pEarupyromuX U CMEIIEHUS XUMHYECKOTO (hakTaMu u TEOpHEH, Moaudukanmii cepst u dpocdopa.
BEIIIECTB, KOHIIEHTPAHU PEarupyroIINX BEIIECTB, PaBHOBECHSI OT Pa3IMYHBIX MPUYUHON U 3aBHCUMOCTb CKOPOCTH PEAKIIUH
12 yacoB | TemMmepaTyphbl, IIIOMIAAN PEAKIITMOHHON MMOBEPXHOCTH, | (haKTOPOB C IIENBIO CJIIEACTBUEM IIPU OT KOHLIEHTPALIUU U

Halnu4us Katanuzaropa. Ponb katanu3zatopos B
HMPHUPOJE U IPOMBIIITIEHHOM IIPOU3BOJICTBE.
O6patumocTh peakiuii. XMMUYECKOE paBHOBECHE U
€ro CMeIlleHHe 0] ICUCTBUEM PAa3IMUHBIX (PaKTOPOB
(KOHILIEHTpAalMsI peareHTOB WK IPOAYKTOB PEaKIIHH,
JaBJICHUC, TeMHepaTypa) IJIs1 CO3AaHUA OIITUMAJIbHBIX

ONpeAeICHUsI ONTUMAIbHBIX
YCIJIOBUM NPOTEKAHUS
XMMHYECKHUX MPOLECCOB;
MPUBOJAUTH IPUMEPHI
TUPOJIN3a COJIEH B
MOBCEIHEBHOM KU3HU

aHaM3e MpoOJIEMHBIX
CUTyaluil U
000CHOBaHUU
MIPUHUMAEMBIX
pELIEHUI Ha OCHOBE
XUMUYECKUX 3HAHUU

TeMIepaTyphl.

Paznoxenue nepokcuaa
BOJIOPO/Ia B IPUCYTCTBUH
Katanu3aTopa (OKcuaa MapraHia
(IV) u pepmenra (kaTanassr).
PacTtBopeHneokpanieHHbIXBEIIEC




YCIIOBUM NPOTEKAHUS XUMUYECKUX MPOLIECCOB.
Hucniepcubie cuctemsl. [ToHsTHE 0 KOMIITOMAAx (301U,
renn). Mctunuble pacTBopsl. Peakunu B pacTBopax
31eKkTposnToB.pH pacTBopa Kak nmokasaresnb
KHCJIOTHOCTH cpefibl. ['uaponus coneit. 3HaueHue
TUAPOJIN3a B OMOJOTHYECKX OOMEHHBIX IpoIeccax.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINY B
MIPUPOJE, MPOU3BOJICTBEHHBIX IIPOLIECCAX U
KU3ZHEJEATEIIbHOCTH OPraHU3MOB DJIEKTPOIN3
pacTBOPOB U paciuiaBoB. [IpumeHenue aiekTpoausa B
IPOMBIIIIIEHHOCTH.

YeJIOBEKA; IPUBOAUTH IIPUMEPHI
OKHUCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX PEAaKLIUH B
IIpUpPOJIE, IPOU3BOACTBEHHBIX
rporeccax u
KU3ZHEAEATEIIBHOCTU
OpraHu3MOB

TB B Bojie (cyibdara menu (l1),
repMaHTaHaTa Kajus, XJIOpH1a
xenesa (11)).

W3rorosnenne noaHou
CIIUPTOBOW HACTOMKH.

OO0pa31ibl MUIIEBHIX,
KOCMETHUYECKHUX, OMOJIOTHYCCKUX
U MEOUIIMHCKUX 30JIEH U T'elieH.
OS¢ dexr Tungans.

JlabopaTopHbIe ONBITHI

1. UccnenoBanue BIUSHUS
pa3auyYHbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEaKI1H.
2. OnpeneneHne xapakrepa
Cpelbl pacTBOpa ¢ MOMOIIBIO
YHHUBEPCAIBLHOT'O UHANKATOPA.

IIpakTnueckas padora Nel
IIpoBenenune peaknuii HOHHOTO
oOMeHa /17151 XapaKTepPUCTUKU
CBOMCTB 3JIEKTPOJIMTOB.

Heopraun
HYecKast
XUMHUSA

8 yacos

OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIOB IIABHBIX M MTOOOYHBIX
HOArpyII (MeJib, )KeJie30) ¥ HEMETaJLUIOB: BOJIOPO/IA,
KHCIIOpO/ia, TaJOTeHOB, Cepbl, a30Ta, ¢pocdopa,
yriepona, kpeMuusi. Koppo3usi MeTasioB: BUJIbI
KOPPO3HH, CIIOCOOBI 3aIUTHI METAINIOB OT KOPPO3HH.

MIPUMEHSATDH MPaBUIIA
CUCTEMATUYECKON
MEXKIyHAPOAHOU
HOMEHKJIATYpbl KaK Cpe/cTBa
paznuyueHus U UASHTU(DUKAITIN
BEILIECTB 10 UX COCTaBY U
CTPOCHHUIO;TPUBOAUTH TIPUMEPHI
XUMHUYECKUX PEaKLUid,
pacKphIBaOIUX 00IIHe
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — METAJVIOB U
HEMETAJJIOB;UCII0JIb30BATh
3HaHUS O COCTaBEe, CTPOCHHUH U
XMMHYECKHUX CBOMCTBAX
BELIECTB Il 0€30I1acHOT0
IIPUMEHEHHUS B IPAKTUYECKOU
JEeATEIbHOCTH; BIIAJIETh
MpaBUJIaMU U IPUEMaMU

yCTaHaBJIUBATh
TE€HETUYECKYIO CBS3b
MEXTy Kiiaccamu
BEIIECTB IS
000CHOBaHHS
NPUHIUITMAIIBHOU
BO3MOKHOCTH
MOJTy4YEeHUs
COETMHEHUN 3aJaHHOT'O
cocTaBa

JdemMoHcTpanuu

OO0pa31pl MeTamoB U
HEMETaJUIOB.

Bo3sronka nona.

B3anmHoe BbITECHEHNE
raJIOr€HOB U3 PAaCTBOPOB UX
CoJIeH.

OOpa3ibl METaIOB U X
coennHeHMi. ['opeHue cepel,
docdopa, xxene3a, MarHus B
KHCJIOPO/IE.

B3anmoneicTBre MIETOYHBIX U
LIEJI0YHO3EMETIBHBIX METAJIIIOB C
BOJIOM.

BsaumopeiictBue Meau ¢
KHCIIOPOJIOM U cepoid. OIBITHI 11O
KOPPO3UHU METAJJIOB U 3aLIUTE OT
Hee.




6e30macHoi paboTHI C
XUMHAYECKHMH BEIIECTBAMH U
1a00paTOPHBIM
o0opynoBaHUEM;

JlaGopaTopHbie ONBITHI
3.3HaKOMCTBO C 0Opa3amu
METaJUIOB U UX pyaamu (pabdoTa ¢
KOJUICKLIUSIMH).

4., B3aumoielicTBUE IUHKA U
JKeJe3a C pacTBOpaMH KUCIIOT U
IeJI0YEH.

5. 3HaKOMCTBO C 00pa3namu
HEMETAJIOB U UX IPUPOIHBIMH
coequHeHUSIMH (padoTa ¢
KOJUICKIIUSIMH ).

6. PacrioznaBanue XJIOpUIOB U
cyib(haToB.

7. KauecTBeHHbIE pEAKIMHU HA
HEOPraHMYECKUE BEIIECTBA U
WOHBI.

IIpakTnyeckas padora Ne2
Pemrenue skcnepuMeHTaIbHBIX
3aJ1a4 1o TeMe «MeTaJibl) U 110
Teme «HemeTamnbiy.

Xumus
M KU3Hb

4 yaca

Hayunble MeTO1bI TO3HAHUSA B XUMUHU. ICTOUYHUKHN
xummndeckot nHpopmaruu. [Touck nabopmaluu o
Ha3BaHUSM, UJEHTU(UKATOPAM, CTPYKTYPHBIM
dbopmynaM. MojenupoBaHre XMMHUECKHUX TPOIIECCOB
U ABJICHUW, XUMUYECKUI aHAJIN3 U CHHTE3 KaK METO/IbI
Hay4YHOTO MMO3HaHUsI. XUMUs B IOBCETHEBHOW KU3HU.
Motomue u unctsmume cpeactra. Cpeactsa 60psOBI ¢
OBITOBBIMU HACEKOMBIMU: PETICIUICHTHI, UHCEKTULIUIBI.
CpencrTBa TMYHON TUTMEHBI 1 KOCMETHKU. [IpaBuna
0e30MmacHoOl paboThI ¢ AKUMU, TOPIOUUMU U
TOKCHUYHBIMHU BEIECTBAMH, CPEACTBAMHU OBITOBOM
XAMHHU. XUMHS U CEIBCKOE X0351UCTBO. MUHEpaIbHbIE
U opranuyeckue ynoopenus. CpeacTsa 3auThl
pacteHuil. Xumus B crpoutenberse. Liement. beTon.
[TonGop onTUMaIbHBIX CTPOUTEIBHBIX MATEPHATIOB B
MPAKTUYECKOU IESITENBHOCTH YENOBEKA. XUMHUS U
AKOJIOTHA. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIen
cpensl U ero nocneacteus. Oxpana rupochepsl,

pacKpbIBaTh Ha MPUMEPax poJib
XUMHHU B OPMHUPOBAHUU
COBPEMEHHOM HAYYHOU
KapTHHBI MUpPA U B
MPAKTUYECKOHN JIeATEILHOCTH
YeJI0BeKa; IEMOHCTPUPOBATh Ha
MpUMEpax B3aUMOCBSI3b MEKIY
XUMUEH U JPYTUMHU
€CTECTBEHHBIMH HAayKaMU;
BJIAJIETh NPaBHJIAMH
6e301macHOro 00paleHus ¢
€IKMMHU, TOPIOYNMHU U
TOKCUYHBIMH BEILIECTBAMU,
cpeacTBaMu ObITOBOW XMMUU;

— OCYUIIECTBIIATH MOMCK
XUMHAYECKOH HH(OpMAIUH 110
Ha3BaHUAM, UACHTU(DHUKATOPAM,
CTPYKTYPHBIM (hopMysIam

WCTIOI30BATh METOIBI
HAY4YHOTO MO3HAHMS
MIPH BBITTIOJTHEHUH
IPOEKTOB U y4eOHO-
HCCIIEIOBATEIBCKUX
3a7a4 Mo U3yYEHUIO
CBOICTB, CITOCOOOB
MOJTyYEeHHUS U
pacro3HaBaHHIO
BEIIIECTB;
yCTaHaBJINBATh
B3aMMOCBSI3U MEXY
(hakTamu u TEOpHUEH,
IIPUYUHON U
CIIC/ICTBHEM TIPH
aHaJn3e MpOOIEeMHBIX
CUTyallu 1
000CHOBaHUHU

JdemMoHcTpanuu
AHanu3 ¥ CHHTE3 XUMHUYECKHUX
BEILIECTB.




MOYBEI, aTMOC(ephbl, (Iopbl U payHBI OT XUMUUECKOTO | BEIIECTB; KPUTUICCKU MIPUHHUMAEMBbIX
3arpsi3HEHUsI. OLICHUBATh U pelIeHrui Ha OCHOBE
WHTEPIPETUPOBATH XUMHUYECKHUX 3HAHUH
XUMHYECKYIO HH(OpMALIUIO,
COJIEPIKaIIYIOCS B COOOIICHHMSIX
CPEICTB MaccoBOM
nHpopmanuu, pecypcax
Wurepuera, Hay4HO-
MOMYJISIPHBIX CTaThsIX C TOYKU
3peHusl ECTECTBEHHO-HAYYHOU
KOPPEKTHOCTH B IIEJISX
BBISIBJICHHSI OIIMOOYHBIX
CyXJIeHUH 1 (HOpMUPOBAHHS
COOCTBEHHOM MO3UINH;
MIPEJICTABIIATh IIYTH PEIICHIS
MI00ANTBHBIX TTPOOJIEM, CTOSIINX
Mepe.l YeII0BEUYCCTBOM:
9KOJIOTHYECKHUX,
JHEPTeTHYECKUX, CHIPHEBBIX, U
POJIb XUMHHU B PEILICHUU ITUX
poOJIEM.
10 kaacc
Nen/n HanmenoBanue pa3nenos, Tem Konngectso B ToM uncIie, KOIM4eCTBO 4acOB Ha IIPOBEICHUE
4acoB JlaGopaTOpHBIX OIBITOB [TpakTHaeckux KoHTponbHbIX
pabot pabot
1 | OcHOBBI OpraHU4YeCcKOW XUMHH 4
2 | YrieBo1opo/ibl U MX MPUPOIHBIE UCTOUHUKU 11 JIo Nel 1
3 | Kucnopojconepsxanipe opraHu9IecKie COeTMHEHUS 12 JIo Ne2-6 1 1
4 | AzoTcoaepikaminue OpraHndecKre COSTUHEHUS 5 JIo Ne7,8 1
5 | XuMHS ¥ )KH3HBb 2 Jlo Ne9
HUTOTO 34 9 2 2
11 knacc
Nen/mt HaumenoBanue pa3nenos, Tem KommuectBo gyacos B ToM unciie, KoIM4eCTBO 4acCOB HA MIPOBEICHHUE
JlaGopaTopHbIX [TpakTHueckux KoHTponbHbIX
OTIBITOB pabot pabot




1 | Ctpoenne aTomMa U BEIIeCTBA 10
2 | X¥MHYECKHUE PEaKIun 12 JIo Nel,2 1
3 | Heopranmyeckas XuMus 8 Jlo Ne3,4,5,6,7 1
4 | Xumus U )KU3Hb 4
HUTOTO 34 7 2 2

7.MaTepuajibHO-TEXHUYECKOE o0ecneyeHrne KaOMHeTa XUMHUHU

HartypaJjbHble 00beKTbI

Harypanbnbie 00beKThI, ncnonb3dyeMbie B 10-11 kimaccax npu 00ydyeHHH XMMHHU, BKIIOYAIOT B C€0sI KOJUIEKIIMM MHUHEPAJIOB M TOPHBIX TIOPOJI,
METAJUIOB U CIUIABOB, OKCUI0B, KUCIIOT, OCHOBAaHUI, COJICH, B TOM YHCII€ U MUHEPAJIbHBIX YIOOPEHUH, a TaKXKe KOJIJICKI[UM OPIraHUYECKUX BEIIECTB U
marepuaioB, mnpenycMoTpeHHbIX PI'OC («Heptp u npoxaykrsl e€ mnepepaboTku», «KaMmeHHBIH Yrojib M NPOAYKTHl KOKCOXMMHMYECKOIO
POM3BOJICTBAY, «BonokHay, «Ilmactmaccel» U T. A. O3HaKOMIIEHHE C 00pa3liaMi MCXOJHBIX BEIECTB M I'OTOBBIX M3JIENUI MO3BOJSET MOITYYUTh
HarJsiHble MPEJCTaBIeHUs. 00 3TUX MaTepuanax, MX BHEIIHEM BHUJE, a TaKXKe O HEKOTOPbIX (PU3MUECKUX CBOMCTBax. 3HauuTeNbHbIE y4eOHO-
MO3HABATEJBHBIE BO3MOXKHOCTH MMEIOT KOJUIEKIIMH, W3TOTOBJICHHBIE CaMUMHU OOydaromuMucs. [IpeaMeTs! uis Takux KOJUICKIHA cOOMparoTCs BO
BpeMs SKCKYPCHM U IPYTUX BHEYPOUHBIX 3aHATHM.

Komnnekuun ucnonb3yroT TOABKO U1 O3HAKOMIIEHUSI 00YYaroIMXCsl ¢ BHEIIHUM BUJIOM U (PU3MYECKUMU CBOMCTBAMHU PA3IMYHbBIX BEIIECTB U
MaTepuaioB. JlJig mpoBeeHUS] XUMUYECKUX ONBITOB KOJIJIEKIIUU MCIOIb30BaTh HEIIb3SL.

XumMunyecKne peakTuBbl 1 MaTePUAJIbI

OOpareHre co MHOTHMH BeIIeCTBaMH TpeOyeT CTPOTroro coOI0eHUs MPaBHIl TEXHUKU O€30MaCHOCTH, 0COOEHHO MPH BBHIIOJIHEHUH OIBITOB
caMMMHU oOydvaronumucs. Bce HeoOXoauMble Mepbl MPEJOCTOPONKHOCTH yKa3aHbl B COOTBETCTBYIOIIMX JOKYMEHTaX WM MHCTPYKIHIX, a TaKXke B
nocoOusX Ui yUUTENeH XUMUU.

Bce peakTtuBbl M Marepuanbl, HYKHBIE JJI1 IPOBENCHUS JAEMOHCTPALlMOHHOTO M YYEHHYECKOTO OHKCIEPUMEHTA, IIOCTABISAIOTCA B
0011eo0pa3oBaTe/ibHble OpPraHU3alMy LIEHTPAJIM30BAaHHO B BHJE 3apaHee YKOMIUIEKTOBaHHbIX HaOopoB. Ilpm HeobOxomuMocTu mnpuoOpeTeHus
JIOTIOTHUTEIBHBIX PEAKTUBOB U MaTepHAJIOB ClIeyeT o0pallaThCcsl B CEHaTu3UpOBAaHHbIE Mara3uHbl.

Xumunyeckasi J1adopaTopHasi ocyaa, annaparsl ¥ NpudopbI

XuMudeckas nocyjia nojipas3ensercs Ha IBe TPYMIbL: 1Ji BHIIOJHEHUS ONBITOB 00YyYalOIIMMUCS U 7Sl IEMOHCTPALlMOHHBIX OIBITOB.

[TpuGopsl, anmapaTsl ¥ YCTaHOBKH, UCHOJb3yeMble Ha ypokax XxuMuu B 10-11 kimaccax, Ki1accupHUIMPYIOT HA OCHOBE MPOTEKAIOMIUX B HUX
($U3NUECKUX ¥ XUMHUYECKUX MPOLECCOB C YUACTHEM BEIIECTB, HAXOSIIUXCS B PA3HBIX arperaTHbIX COCTOSHUSIX:

1) HpI/IGOpBI JJIsA paGOTBI C ra3aMiu — IIOJIY4YCHHC, co6npaHHe, OYHNCTKA, CYyIIKa, IOTJIOMICHUC I'a30B; PECAKIIUU MCKIY IMOTOKAaMU Ira30B; PCaKIIUU MCKIAY

ra3daMi B 3JICKTPUYCCKOM pa3psAnc; pCaKnu MCXKIAY I'a3aMU IIPU MMOBBIIICHHOM JaBJICHUU

2) anmapaTsl U MPUOOPHI VISl OMBITOB C KUAKUMHU U TBEPABIMHU BELIECTBAMH — TMEpPEroHkKa, (MIbTPOBaHHUE, KpUCTAIN3ALKS; MPOBEACHUE peakui

MEXIYy TBEPIBIM BEIIECTBOM M JKUJIKOCTBIO, )KUJIKOCTBIO M )KHIKOCTHIO, TBEPIBIMU BEIIECTBAMH.

3) naTunku PH, 371eKTPONTPOBOIHOCTH, TEMIIEPATYPHI U JIP.

Bue sTo0il knaccudukanuum HaxoauTcs ydeOHas ammapaTypa, NpedHa3HadeHHasl I U3y4eHHs] TEOPETHUYECKUX BOINPOCOB XMMHHU: IS




JIEMOHCTPAIMH DJICKTPOIPOBOJHOCTH PACTBOPOB M IBIMIKEHHUS MOHOB B DJICKTPUYECKOM IIOJIC, JUUISI M3YYEHUS CKOPOCTH XUMHUYECKOW pEakIuu U
XUMHYECKOTO PaBHOBECHS, DJICKTPOJIN3a, IIEPETOHKH HEPTH U T. 1.

BcrnomoratensHy0 posib HTPAlOT H3MEPUTEIBLHBIC H HArPeBaTEIbHbBIC TPHUOOPHI, Pa3IHYHbIC TIPUCTIOCOOJICHUS [Tl BBHITIOJTHEHHUS OTIBITOB.

Moaeu

OObeKTaMH MOJICIIUPOBAHUS B XMMHUU SIBJISIFOTCS aTOMbI, MOJICKYJIbI, KPHCTAJLIbI, 3aBOJICKUE aIllapaThl, a TAK)KE XUMUYECKHE TPOIecchl. B
MPEroAaBaHNK XUMUU HCIIOJIb3YIOT MOJENIM KPUCTALNTMYECKUX PemEéToK anmasa, rpadura, cepsl, ¢pocdopa, okcuaa yraepona(lV), noma, xenesa,
MEJIH, MarHust, MOJICITH KPUCTAIUTMYECKUX PEHIETOK BAKHEHIIIUX MPEICTABUTEIICH KIIACCOB OPraHUYECKUX COCTUMHCHHU.

Brimyckarorcst Habopel Mojesieid aTOMOB Ul COCTaBJICHHS IIAPOCTEPIKHEBBIX MOJIENICH MOJIEKYN, B TIEPBYIO OYepe/ib, OPraHUYECKHX
COCTUHEHUN.

YyeoHo-MeToAuYecCKNd KOMILJIEKT

Y4eOHO-MEeTONNYECKUN KOMIUIEKT s u3ydeHus kKypca xumuu B 10—11 kmaccax 0a30BOro ypoBHS, CO3/JaHHBII aBTOPCKUM KOJUIEKTHBOM IOJ
pykoBozctBoM O. C. ['abpuernsHa, CoIepKuT, KpoMe y4eOHBIX MTOCOOHH, yueOHO-METOJMUECKUE U JUIAKTHIECKUE TIOCOOHSL.

YMK «Xumus. 10 knacc. bazoBblii ypoBeHb»

1. Xumust. 10 xmacc: yue6.11st obmeodpasosat. opranmszanuii / O. C. T'abpuensn, U. I'. Octpoymos, C. A. CnankoB. Xumus. 10 kmacc. ba3oBbiit
ypoBeHb. YuebHuk. — M.: IIpocsemienue, 2019

2. 0. C. I'abpuenan, 1. I'. Ocmpoymos, . B. Axcénosa, Xumus. 10 knacc. ba3oblil ypoBeHb. MeToanueckoe nocooue.

3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 xnacc. ba3oBblif ypoBenb. Pabouas TeTpaisb.

4. 0. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 knacc. 3ajayHuk

5. DnekTpoHHas GpopMa ydeOHHUKa.

YMK «Xumus. 11 kaacc. ba3oBsblii ypoBeHb»

1. Xumus. 11 kmace: y4ue0.aus obmeodpasosar. opranusaimit / O. C. T'adbpuensu, U. I'. Ocrpoymos, C. A. CnaakoB. Xumus. 10 kmacc. ba3oBbrit
ypoBeHb. YueOuuk. — M.: IIpocsemienue, 2019

2. O. C. I'abpuenan u op. Xumus. 11 xnacc. ba3oblit ypoBeHb. Metoanueckoenocooue.

3. 0. C. I'abpuenan, C. A. Cnaoxos. Xumus. 11 xnacc. ba3osblif ypoBenb. Pabouast TeTpas.

4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 11 xnacc. ba3oBbIil ypoBeHb.

5. DnektpoHHas Gpopma yueOHHUKa.

8.IlnanupyeMble pe3yJbTaThbl H3yYeHHS YUeOHOTO MpeaMeTa « XHMH» HA YPOBHE CPeHEro 001iero 00pa3oBaHusi
Buvinycknuk na 6azo060m ypoene Hayuumcs:

—HNOHUMAamMb XUMUUYECKYIO KaPTUHY MHPa KaK COCTABHYIO YaCTh LIEJIOCTHOM HAYYHOUN KapTHUHBI MUPA;

— pAacKpvieams PoJib XUMUHU U XMMHYECKOTO TIPOU3BOJICTBA KaK MPOU3BOJUTEIHLHOM CHUITBI COBPEMEHHOTO OOIIECTBA;
—popmynuposams 3HAUCHNUE XUMHHU U €€ TOCTIKEHUI B TTOBCETHEBHOM KU3HU YETIOBEKA;

—)yCMaHasIu6ams B3aMMOCBS3U MEXAY XUMUEH U APYTUMH €CTECTBEHHBIMU HayKaMu;



—copmynuposams OCHOBHBIE TOJIOKEHHSI TEOPUU XUMHUYECKOIO CTPOEHMsI OopraHuueckux coeauHeHuid A. M. BytiepoBa um wuIOCTpUpOBaTh HX
MIPUMEPAMH U3 OPraHUYECKON U HEOPTAaHUYECKOW XUMHHU;

—AapeyMeHmupo6anms YHUBEPCAIbHBIN XapaKTep XUMUYECKUX MOHITHI, 3aKOHOB ¥ TEOPUH JJI1 OPraHUYECKOW U HEOPTaHUYECKOW XUMUU;

—popmynuposams [lepnonudeckuii 3akon J[. 1. MenneneeBa u 3aKOHOMEPHOCTH M3MEHEHUH B CTPOSCHUU M CBOMCTBAX XMMHUYECKUX DJIEMEHTOB U
00pa30oBaHHBIX MU BEIIECTB Ha OCHOBE [leprouieckoii cuctemsl Kak rpaduueckoro orodopaxenus [leprnogudeckoro 3aKoHa;

—Xxapaxmepu3zo8amubs- U P-3JIEMEHTHI, a TAKKE KEJIE30 M0 UX MOJ0KeHUIo B [lepuoanueckoii cucreme /1. 1. Menneneesa;

—Knaccupuyuposams XUMUYIECKUE CBSI3U M KPHUCTALUTUYCCKUE PEHIETKH, OOBSACHATh MEXAaHU3MBI MX O00pa30BaHUS M JOKA3bIBaTh CIUHYIO MPUPOLY
XUMUYECKHUX CBsI3el (KOBaJECHTHOM, HOHHON, METAJTMYECKOM, BOJAOPOTHON);

—00vACHAMb TPUUNHBI MHOT000pa3us BELIECTB, UCIOJb3YS SIBJICHUS U30MEPHH, TOMOJIOTHH, aJNIOTPOIIHH;

—Knaccuguyuposams XUMUYECKUE PEAKIIMH B HEOPTaHUYECKOW U OPraHMYeCKONW XMMHHU 10 PA3JIMYHBIM OCHOBAHUSAM U YCMAHABIU8AMb CTICHUPHUKY
TUIIOB peaKlUi OT 00IIEero yepe3 0COOCHHOE K eIMHUYHOMY;

—Xapaxkmepu306ams TUIPOITHA3 KaK CIICIU(UIHBINH OOMEHHBINA IPOIECC U PACKPbIEAMb €T0 POJIb B JKUBOH M HEXXUBOU MTPUPOJIC;

—Xapaxkmepu306ams dMEKTPOIN3 KaK CIIeNU(DUIHBIA OKUCIUTEITHPHO-BOCCTAHOBUTEIBHBIN MPOIIECC U OMPEACIIATh €ro MPAKTHIECKOE 3HAYCHHUE;

—Xapakmepuz08ams KOPPO3UIO METATIOB KaK OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIECC U npediiaeams CIIOCOOBI 3alUTHI OT HeE,

—Kaaccupuyuposams HEOPraHMIECKUE U OPraHUIECKUE BEIIECTBA;

—Xxapaxkmepu3oéams 00IME XMMHYECKHE CBOWCTBAa BaXKHEUIIUX KJIACCOB HEOPraHMYECKHX M OPraHUYECKUX COCIUWHEHHUH B IUIaHE OT OOIIero yepes
0COOCHHOCTh K €IMHUYHOMY;

—UCNOIb306aMb 3HAKOBYIO CHUCTEMY XMMHUYECKOTO f3bIKa AJI OTOOpakeHUs cocTaBa (XMMHUYECKHe (OpPMYIbl) U CBOMCTB (XMMUYECKUE YPaBHEHUS)
BEILECTB;

—1UCnonb306ams TIPAaBUJIA W HOPMBI MEXKIYHApOIHOM HOMEHKJIATYphl /U Ha3BaHWM BeHIeCcTB MO ¢GopMmysiamM W, HA000pOT, Il COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (OPMYIT COEAMHEHUN IO UX HA3BAHUSM;

—3Hamb TPUBUAIHHBIC Ha3BaHUS BAXKHEUIINX B OBITOBOM OTHOIIIEHWH HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB;

—Xapakmepuz08amb CBOWCTBA, TOJYUYCHHE U MPUMEHEHHE BAXHEHIIUX MPEACTABUTENICH KIACCOB OPraHMYECKUX COCIUHEHHM (aJIKaHOB, aJIKEHOB,
AJKWHOB, AJKaJUEHOB, apOMATHYECKUX YTJIEBOJIOPOJOB, CIHPTOB, (EHOJIOB, AlbJACTHUIIOB, MPEASIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT,
CIIOKHBIX 3()UPOB U KUPOB, YIIIEBOJOB, AMUHOB, AMUHOKHUCIIOT);

—- ycmanaeiueams 3aBUCUMOCTh YKOHOMUKH CTPaHbI OT JOOBIUM, TPAHCIIOPTHPOBKU M MEPEPaOdOTKH YIIIEBOJOPOIHOTO CHIPhS (HEPTH U MPUPOTHOTO
rasza);

— DKCIEPUMEHTAILHO no0meepxicoams COCTaB U CBOMCTBA BaXKHEWIIUX TMPEACTABUTENCH W3YYEHHBIX KIACCOB HEOPTaHMUYECKUX U OPTaHUYECKUX
BEIIECTB C COOJIIOICHUEM TPABIII TEXHUKH 0€301MaCHOCTH JJI Pa0OTHI C XUMUUYECKUMH BEIIECTBAMHU U J1aOOPaTOPHBIM 000PYI0BAaHUEM;

—Xapakmepuz08ams CKOPOCTh XUMUIECKOMN PEeaKIuu U €€ 3aBUCUMOCTh OT Pa3JIMYHbBIX (PaKTOPOB;

—Xapaxkmepu306ams XUMHUUECKOE PABHOBECHE U €r0 CMEIIEHNE B 3aBUCUMOCTH OT pa3nYHbIX (PaKTOPOB;

—npou3zeo0ums pacu€Thl MO XUMHYECKUM (GOpMyJaM U YpaBHEHHSM Ha OCHOBE KOJMYECTBEHHBIX OTHOIICHUN MEXAY Y4YaCTHUKAMU XUMHUYECKHX
peaKuuii;

——cobnodams TIpaBUIIa IKOJIOTUIECKOM 0€30MacCHOCTH BO B3aMMOOTHOIICHUSX C OKPYXKAIOIIEH cpefiol Mpu OOpalieHIH ¢ XUMHUYECKUMH BEIIECTBAMH,
MaTepualaMH U MPOIECCaMu.



Boinycknuk na 6a3060m ypoeHne nonyuum 603MOHCHOCHIb HAYHUMbCA:

—UCNOIb306aMb METO/IbI HAYYHOT'O TIO3HAHUS NPH BBIIIOJIHEHUH NIPOEKTOB U y4eOHO-HUCCIIEI0BATENIbCKUX 3a/1a4 XMMUYECKOH TEMaTHKH;

—NPOCHO3UPOBAMsb CTPOECHUE U CBOMCTBA HE3HAKOMBIX HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB HA OCHOBE aHAJIOTHUH;

—NpPOCHO3UPO6amMb TEUCHHE XUMHYECKUX IPOLECCOB B 3aBHUCUMOCTH OT YCJIOBHI HX NPOTEKaHUS W Ipe/yiaratb CIOCOObI yIpaBICHUS ATHUMHU
IIPOLECCaMU;

—)CmManasIu8ams B3aUMOCBSI3U XUMHHU € IIpeIMETaMU T'YMAHUTAPHOIO LIUKJIA (A3BIKOM, JINTEPATYPOH, MUPOBOU XYyJ0KECTBEHHOU KYJIbTYPOI);

—Ppackpvieams poJib XUMUYECKUX 3HAHUN B OyIylIei MpaKTHUECKON AeITeIbHOCTH;

—packpvieamp PoJib XUMUYECKUX 3HAHUH B (POPMUPOBAHUM MHIMBUyalbHON 00pa30BaTelbHOMN TPAEKTOPUY;

—NpOcHO3UpPO6amMd CIIOCOOHOCTh HEOPraHWMYECKHMX M OPraHMYECKHX BEILECTB IPOSABIATb OKUCIUTENIbHBbIE W/MIM BOCCTAaHOBHUTEJIbHBIE CBOMCTBA C
y4€TOM CTEleHeH OKUCIIEHUS 3JIEMEHTOB, 00Pa3yIOIINX HX;

—apaymeHmuposams €IUHCTBO MUPA BEILECTB YCTAHOBICHUEM M€HETUUECKOM CBSI3U MEXK]ly HEOPraHUYECKMMH U OpraHUYECKUMHU BELIECTBAMY,

—671a0emb XUMUYECKUM SI3bIKOM JUIs 000TallleHus CIOBApPHOTI'O 3a1aca U pa3BUTUS PEUU;

—Xapakmepu306ams CTAHOBICHUE HAYYHOU TEOPUU HA IPUMEPE OTKPbITUA lleproanyeckoro 3akoHa U TEOPUH XUMUYECKOTO CTPOCHHSI OPTaHUYECKHUX
BELIECTB;

— KPUTHUYECKH OMHOCUMbCS K TICEBIOHAYYHON XUMHYECKOW WH(POPMAIINH, TTOTy4aeMOM U3 pa3HBIX HCTOYHHKOB;

—nonumamy T100a7IbHbIE IPOOJIEMBI, CTOSILUE TIEpe]] YETOBEYECTBOM (IKOJIOTHYECKHE, SJHEPTETUUECKHE, ChIPbEBBIE), U npedaazams MyTH UX peLIeHus,
B TOM YHCJIE€ U C TIOMOLIBIO XUMHUH.



