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MoAacHuTenbHaa 3anuUckKa

Pabouyasa nporpamma cpepgHero obuwero o6pas3oBaHMA MO XMMWKM COCTaBAeHA Ha ocHoBe PeaepanbHOro rocyAapcTBEHHOro
obpasoBaTenbHOro ctaHgapta obuwero obpaszoBaHMA. B Hell TaKKe y4MTbIBAHOTCA OCHOBHbIE MAEN W NONOXKEHUA [porpammbl pasBuUTUA U
bopMMpPOBaAHMA YHUBEPCANbHbIX Y4eOHbIX AeUCTBUIM ana cpeaHero (noaHoro) obuero o6pasoBaHmA.

B pabouelt nporpamme nNpeaycMOTPEHO Pa3BUTUE BCEX OCHOBHbIX BUA0B AEATE/IbHOCTM 00y4aeMblx, NpeacTaBAeHHbIX B MPOrpammax
ANA HavanbHoro obuwiero m ocHoBHoro obuiero obpasoBaHua. Copgep)kaHWe HacTosAwelr paboyen nporpammbl MmeeT OCOBeHHOCTH,
06ycnoBneHHble, BO-NEPBbIX, NPpeaMEeTHbIM COAEPKAHMEM U, BO-BTOPbLIX, NCUXOJOTMYECKMMMN BO3PACTHbIMU OCOOEHHOCTAMM 0OyYaeMbIX.

Mpwn U3yY4EeHUU XMMUK BeLYLLYIO POAb UrpaeT No3HaBaTe/ibHaA AeAaTelbHOCTb. OCHOBHbIe BUAbI y4eOHOM AeATeNbHOCTU 0byYatoWwmxcs
Ha ypoBHE Yy4yebHbIX AENCTBUIA BKAKOYAIOT YMEHMEe XapaKTepu3oBaTb, OOBACHATb, KnaccuduumpoBaTb, BNafeTb METOAAaMM Hay4yHOro
NMO3HaHMA, NOJIHO WU TOYHO BbIpPaXKaTb CBOM MbICAWU, apryMeHTMPOBaTb CBOK TOYKY 3peHus, paboTaTb B rpynne, NpeactaBnATb U coobwaTtb
XMMMUYECKY0 MHPOPMALMIO B YCTHOW U NUCbMEHHOM dopmax 1 ap.

OpHa 13 3a4a4 0byyYeHUs B cpegHel WKoe — NOAroToBKa 00y4YaloLWmMXcs K OCO3HaHHOMY M OTBETCTBEHHOMY BblO6OPY *KU3HEHHOIO U
npodeccnoHanbHoro nytu. Obyyalowmeca AO0MKHbI HAYYUTbCA CAaMOCTOATENIbHO CTaBUTb LEAM U OonpeaensaTb NyTU WX OOCTUNKEHMUA,
MCNONb30BaTb NPUOBPETEHHDIN B LLUKOJIE ONbIT AEATE/IbHOCTM B PeasibHOM M3HU, 32 paMKaMu y4ebHOoro npouecca.

CornacHo obpa3soBaTenibHOMY CTaHAapPTY, F/1aBHble Uesau cpedHe20 obuwe2o 06pa308aHUSA COCTOAT B:
$bopMMPOBAHMM LLENOCTHOIO NPeACTaBAEHNSA O MUPE, OCHOBAHHOIO Ha NPUOBPETEHHbIX 3HAHUAX, YMEHMAX U cnocobax AeaTeNbHOCTY;

nprMobpeTeHnn onbiTa Ppa3Hoobpa3HOM AeATeNIbHOCTH, ONbITa MO3HAaHUA U CAMOMO3HAHUS;
NOAroTOBKE K OCYLLLECTBNEHNIO OCO3HAHHOI0 Bblbopa MHAMBUAYANbHON 06pa3oBaTENbHON UIN NPOPECCUOHANIbHOM TPAEKTOPUMN.

Bonblioi BKNaa B 4OCTUKEHUE ITUX Lenen cpeaHero obuero obpasoBaHua
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BHOCUT U3yyeHuUe xumuu, KOTOpoe NpnU3BaHO obecrneyums:

q)OpMVIpOBaHVIe CUCTEMbI XMMUYECKUX 3HAHUWN KaK KOMMNOHEHTA ECTeCTBeHHOHay‘-IHOl\;I KapTUHbI MUPa;

passutne NNYHOCTHU o6yqa+ou.|,14xcn, UX UHTENNEKTYya/lbHOE M HPABCTBEHHOE COBEPLIEHCTBOBAHUE, CI)OpMVIpOBaHVIe Y HUX 3KONAO0rnyecku

uenecoobpasHoro nosegeHUs B ObITY U TPYAOBOM AEATENLHOCTY;

Bblpa6OTKy \ O6V‘43FOLLI,VIXCFI NOHUMaHUA O6I.Ll,eCTBeHHOI7I I'IOTpE6HOCTVI B pPa3BuUTUN XMMUWU, a TaKiKe CI)OpMVIpOBaHVIe Y HUX OTHOWEHUNA K

XMMUU KaK K BOSMOXKHOW 06/1aCTH 6yp,yLu,eV1 HpaKTMHeCKOﬁ ANEATENNIbHOCTH,
CI)OpMMpOBaHVIe yYMeHUA 6e3onacHoro o6paLu,eHm=| C BeuwectBamu, Ucnoabsyembimun B I'IOBCGAHGBHOH KU3HMN.

Llenamn nsyyeHma xmummu B cpep,Heﬁ LUKO/1E ABNAKOTCA:

bopMMnpOBaHME Y YHALLUXCA YMEHUA BUAETb U NMOHUMATb LEHHOCTb 06pPa3oBaHMA, 3HAYMMOCTb XMMMUYECKOTO 3HAHWA AN KaXKA0ro YeoBeKa,
HEe3aBMCMMO OT ero nNpodeccMoHabHOM AEeATENbHOCTU; YMEHMA pPa3nnyaTb GaKTbl U OLEHKM, CPAaBHUBATb OLEHOYHbIE BbIBOAbI, BUAETb MX
CBA3b C KPUTEPUAMM OLLEHOK U CBA3b KPUTEPUEB C onpenenéHHON CUCTEMOW LeHHocTen, GopmMyanpoBaTb U 060CHOBbLIBaTb COBCTBEHHYHO

no3nuuio,

bopmMMpOBaHME Y YyHaALLMXCA LEeSIOCTHOro NpeacTaBAeHUA 0 MUPE U PON XMMUU B CO34aHUN COBPEMEHHOM eCTeCTBEHHO-HAay4YHOM KapTUHbI
MUPa; YMEHMA 0OBACHATb 0OBEKTbI M NMPOLECCHI OKPYrKatoWwenh AeNCTBUTENbHOCTUM — MNPUPOAHOM, COUNANBbHOWN, KY/IbTYPHOM, TEXHUYECKOMN

cpeabl, ncnonb3ya anAa asToro Xmmmyeckme 3aHaHuA;

npuobpeteHne obyyatowMmmca onbiTa Pa3HOOOPA3HOM AEATE/NIbHOCTU, OMbITAa MO3HAHWA U CaMOMNO3HAHUA; KAOUYEBbIX HABbIKOB (KHOYEBbIX

KOMMETEHTHOCTEN), UMEIOLMX YHUBEPCAZIbHOE 3HAYEHME AN PA3/INYHbLIX BUAOB AEATEe/IbHOCTU, — HaBbIKOB PeLleHns Npobnaem, NPUHATUA



peUJEHMVI, NMOUCKa, aHa/In3a U O6p860TKM MHCI)OpMaLI,MM, KOMMYHUKATUBHbIX HaABblKOB, HaBbIKOB V|3MepeHV|l\/’|, HaBblKOB COTPyAHUNYECTBA,

HaBblKOB 6e30MacHoro O6paLLl,eHVIF| C BeuwecteBamunm B I'IOBCGLI,HEBHOVI KU3HMN.

MeTogunueckme ocobeHHOCTU Kypca

CopeprkaHue Kypca peanmsyeTtcsa us pacyéta 14 B Hegento. ITOT AMMUT BpeMeHU u 0bycnaBanBaeT pag MeToanyeck ux ocobeHHocTemn
Kypca.

TaK Kak usyyeHne xMmmm Ha 6a30BOM YPOBHE He CTaBUT LLe/1blo MOArOTOBUTb BbIMYCKHMKA CpeaHeln WKobl K cgade EMD no xumun, To B
MOCTPOEHMU Kypca BMECTO XEMMUOLEHTPUYECKOro noaxoaa (Koraa B LEHTpe MeToAUMKM 0bydyeHuAa CTOUT XMMMUA) MCNOob30BaH
aHmponoyeHmpu4veckuii nooxod (Koraa obyyeHWe XMMUU CTPOUTCA, B MEPBYID o4vepelb, Ha OCHOBE YYETa MHTEPEecoB, CKIOHHOCTEN U
ocobeHHOoCTeN yyawmxcs).

CTaTyc HenpodUAbHON AUCUMNAMHBI OBpPEeKaeT XMMUIO B FYMaHUTAPHbIX, GU3NKO-MATEMATMUYECKUX KNaccax M LIKOMAX Ha O4YeHb
HU3KYI0 MOTMBALUMIO €€ M3yYeHUA ana 60NbLINHCTBA yYalmxca. [oBbIlWeHMe UX MHTepeca K XMMUWN YCUNMBAETCA NPUKAAOHbIM XapaKmepom
coAep:KaTeNnbHOM M NPoLLeccyasibHOM CTOPOH B NpeasiaraeMom Kypce (T. €. «XXMMUA U KU3Hb»). Tak, Hanpumep, Npu N3y4eHum NoSMMepPHbIX
MaTepunasioB B Kypce OpraHMYeckor Xxumum GopmMmUpyeTca YMEHME YMTaTb STUKETKU TPMKOTAXKHbIX U34e/INM C LeNblo NPaBUAbHOMO yxoaa 3a
HUMM (YNCTKaA, CTUPKA, CYLLKa, YTIOXKKA).

B y4yebHbIX KHUrax M3MeHEH U fA3bIK nodayu y4yebHo20 mamepuana, oH B bo/nbluen mMepe NOBECTBOBATE/IbHbIA, CBA3AHHbIN C
XYA,0XECTBEHHbIMW, NUTEPATYPHLIMU NPOU3BEAEHUAMM, UCTOPUUYECKUMM DaKTaMMU.

B Knaccax M WKonax rymaHuTapHoro npodouns yyebHoe cogepykaHue Kypca npegnonaraeT yCUaeHue rymaHutapusaumm B ob6ydYeHuu
XMMUWN Yepes UCMONb30BaHWE MPUEMOB, METOAO0B U CPeACTB, XapaKTEpPHbIX AA T'YMaHUTapHbIX ANUCUMNAMH. TaK, B LWIKOMAxX M Kaaccax c

yrny6néHHbIM M3y4YeHMeM MHOCTPAHHOIO A3blKA XOPOLWMKM 3DEKT AAET YTEHME XMMUYECKOTO MaTepmnana Ha MHOCTPAHHOM A3blKke. YuuTento



Heobxoammo nogobpaTb COOTBETCTBYHOLWMIA NPOrpamme No XMMWUKM MATepuan Ha MHOCTPAHHOM A3blike. Ecnm noabop Takoro maTtepmana
OCYLLECTBUTb [0CTAaTOYHO TPYAHO, OCOOEHHO B YC/NOBMAX CEAbCKOWM LWKOAbI MAM LWKOAbl HEOONbLWOro HACENEHHOrO MYHKTA, TO MOXHO
BOCNO/b30BATbCA BO3MOMKHOCTAMW MECTHOM B6nbanoTekn unm UHTepHeTa. byaet nonesHbiM npusaedb K paboTte no noabopy XxMmMyeckoro
MaTepuana Ha MHOCTPAHHOM A3bIKE M CAMUX YHaLLMXCA.

Take B A3bIKOBbIX WKOMAAX 60NblOE 3HAYEHME A5 YCUNEHUA MOTUBALMMU K U3YYEHUIO XMMUYECKOro MaTepmana MMeeT UCNOb30BaHMe
MEXKMNPEeAMETHbIX CBA3EM XMMUU C MHOCTPAHHbIM fA3bIKOM. TaK, Hanpumep, 3¢PeKTUBHO NpUMeHeHUe 3a[aHUM Ana oTpaboTkM yyebHOro
COAEpPXKAHMA Kypca HA YCTAaHOBNEHME aHINO0A3bIYHOM 3STUMOJIOTUK XUMUYECKUX TEPMWHOB (Hanpumep, CUMBOJIbHble 0003Ha4YeHuA
OTHOCUTENbHbIX aTOMHOW U MONEKYNAPHOM Macc A, n M, npoucxoaaT oT aHrA. relative) unu ux asonaoumm (HaNnpuUMep, rpeyd. KKamanus» —
aHrn. catalize — pyc. kamanu3z). C 601bWMM YAOBONbCTBUEM YYaALLMECA LIKON M KAACCOB C YrNyO6NEHHbIM M3yYeHMEeM MHOCTPAHHOrO A3blKa
HaxoA4saT U NpPeacTaBAAT UHOOPMALMIO O POIN YYEHBIX-XMMUKOB MU O Pa3BUTUN XMMMUYECKOM MPOMBbIWAEHHOCTM B CTPaHAxX U3y4aemoro
A3blKa, Korga roToBAT COOOLWEHWS M Npe3eHTauMm Mo 3agaHuam pybpukn «Mcnonb3ymnte AONOAHUTENbHYIO WHOOPMALMIO U Bbipasute
MHEHUe».

B rymaHUTapHbIX WKOMAX AMAAKTUYECKM ONPaBAAHO MCMNO/b30BAaHME CUMBOIMKU, MPUHATOM B PYCCKOM f3blKe gna 06o3HayeHUs Yacten
cnoBa, npu popmupoBaHUM 0BOOLLEHHBIX 3HAHUIA MO XMMUYECKOM HOMEHKNAType. ITOT NPUEM MCNONb30BAH B y4ebHbIX KHurax 10—11
KNaccos.

Hanpumep, B OpraHMY4eCKOM XMMUU CUMBOJIMKA PYCCKOro fA3blKa nomoraet GopmupoBaHUto HomeHKnaTypbl MKOMAK Tak, obwwmi
cnocob ob6pa3oBaHMA Ha3BaHWM NpeaesbHbIX OAHOATOMHbIX CMMPTOB U NpeaesibHbIX OAHOOCHOBHbIX KapbOHOBbLIX KUCNOT MOKeT ObITb

OTPaXKEH ceayoWwmMmm 3anNncImm:



YA
AJIKaH-0J1 (METaHOI1, 3TAHOJI, IPONAaHoI-1);

\

ANKaH-0B-a K1cioTa (MeTaHoBas, 3TaHOBaA U T. 4.).

B npoueccyanbHOM OTHOLWEHWM B KAaccax ryMaHUTapHOro npodunda, B KOTOpbix 0byyaeTcs 6ONbLWIMHCTBO AeTel C APKMM 0OpPasHbIM
BUOAEHMEM MMPA, CKAOHHbBIX K 3MOUMOHANbHbIM MNEepPeXMBAHUAM, 3HauUUTENbHbIN 3PEeKT AO0CTUraeTcs Npu MUCNOAb30BaHUWU MPUEMA
aHUMAUUU, T. €. HaeNeHNUA 0OBEKTOB HEXKMBOTO XMMUYECKOTO MUPA (31€MEHTOB, BELLECTB, MAaTEPMANOB, PeaKLLNii) XapaKTepPHbIMKU YepTamm
N NPU3HAKAMM KMBOTO, UX «o4yenoBeymBaHue». ObWMIA cnocob AOCTUKEHMA ITOWN LEeNn oTpaKaeTca B 0606WEHHOM Ha3BaHMUM OTAENbHbIX
3a4aHNI Kypca, B KOTOPbIX HEOBXOAMMO PACKpPbITh XyA0XKeCTBEHHbIM 06pa3 BelwecTBa nan npouecca. Cneayet nogyepKHYTb, YTO yyalwmecs ¢
yO0BONIbCTBMEM NMULIYT HebosbliMe NUTEepaTypHble NPOM3BeAEHUA (3CCe, CMHKBEWHbI) TAaKOro njaHa, TEM CaMblM COBEPLUEHCTBYA CBOHO
NUTEPaTYyPHYI0 MMCbMEHHYIO pedb U ycBanBaa HeobxoaMmoe XMMUYecKkoe coaepKaHue.

B Knaccax ¢pm3nKo-matemaTuyeckoro npoduas, o4eBnAHO, COAEPKaTeIbHaA M NPoLEeccyasibHasn CTOPOHbI 06YYEeHMA XMMUKN A,O0NKHbI ObITb
HECKO/IbKO MHbIMMW.

Ecnun B 4acTu CBA3M XMMUU C }KU3HbIO OHW COBMNAAAOT C €€ npenofaBaHMEM B Kaaccax rymaHuTapHoro npodounn, To B otbope yyebHoro
MmaTepuana U MeToaMKe KypC npeanosiaraeT UCNosb3OBaHWe APYron AMAAKTUKU. HeKkoTopble Tembl, 0COBEHHO CBsi3aHHble ¢ GU3NKOM
(cTpoeHMe aToma U BelLecTBa, HEKOTOPbIE acNeKTbl GU3NYECKOM U KONNONAHON XMMKUK, Fa30Bble 3aKOHbI), 3G dPeKTUBHEE M3y4aTb HA OCHOBE
aKTMBHbIX $opm obyyeHua (beceapl, AUCMYTA, 3/IEMEHTOB YPOKOB-KOHPEpeHUMid), 4TO MO3BOJIAET 3HAYUTE/IbHO YBEAUYUTb AO0NH
camocToAaTeNnbHOM paboTbl yyawmxca. Takon noaxon A3aET BO3MOMKHOCTb LUMPOKO MCMOAb30BaTb MeXnpeameTHble cBA3M U pOpPMUPOBATb
eMHYI0 eCTECTBEHHOHAYYHYI KapTUHY MUPa.

B Kypce nameHeHa u ANAaKTUYECKAA POSib XMMMUYECKOTO IKCNEPUMEHTA M PACYETHBIX 33434 N0 GOpMynam U YypaBHEHUAM.



Xumuna — ocoban yuyebHas gucUUNIMHA, B KOTOPOK Hapady C TEOPETUYECKUMM 3HAHUAMU GOPMUPYIOTCA TaKKe SKCNepPUMEHTabHble U
PaCYETHbIE YMEHMA N HaBblKU. HO UMEHHO Ha XMMWYECKMUI SKCNEPUMEHT U peLleHMe PacYETHbIX 3a/a4 KaTaCTPOPUUYECKU HE XBATUT BPEMEHMH,
OTNYLWEHHOro Ha y4ebHbIn npouecc Ha 6a3oBom yposHe. Mo3Tomy B Kypce npeaycMoTpeH 06s3aTeNibHbIA AEMOHCTPALMOHHbIN SKCNEPUMEHT
NP PAaCcCMOTPEHUN KaXKAO0N YKPYNHEHHON AMAAKTUYECKOW eanHUUbl — naparpada. Tak Kak nabopaTopHbI YyYEHUYECKUI IKCMEPUMEHT B
CUNY Y3KOro BPEMEHHOro IMMUTA NpruobpeTaeT B U3yYEHUN Kypca 3NU304MYECKMIA XapaKTep, TO NpeanonaraeTcs WUpPoKoe npuBaedYeHne K
BbINO/IHEHMIO AE€MOHCTPALMOHHOIO 3KCNEPMMEHTA YYaLLMXCA B KaYeCTBE aCCUCTEHTOB yuuTenA. ITO NO3BOIUT NOALEPHKMBATL HA AO/IIKHOM
YPOBHE MPaKTUYECKME YMEHUSA N HABbIKM yYawmxca, CGOPMUpPOBaHHbIE B OCHOBHOM WKoe. HEKOTOPYO Hanpsa»KEHHOCTb B 0becrneyeHHOCTH
HarnAAHOCTbIO YPOKOB XMMUU [AOJIKHbI CHATb 06A3aTeNbHble KONNEKUNN, NOATOTOBNEHHbIE K KaXKAOMY YPOKY XMMUU HA OCHOBE PUCYHKOB-
KONNaXKen, uMmewlwmxca B ydyebHMKe. WM, HaKoHel, 4acTb Npobaem XMMWYECKOro IKCMEepUMEHTa MOTyT peluTb MHOFOYUCAEHHbIE
BMAEOMaTepPUabl, CONPoBOXKAaoWMe Kypc. O4HAKO TakKMe 3aMeHbl NPUMEHMMbI TONIbKO B TOM C/y4ae, eCNU AUKTYIOTCA NPaBUIaMmn TEXHUKN
6€30MacHOCTN NN €CN PeabHble SKCMEePMMEHTbI TPEBYIOT 3HAUNTENbHbIX 3aTPAT BPEMEHM.

3NM304MYECKOE, @ HE CUCTEMHOE BK/HOYEHME PACUYETHbLIX 33434 No GopMynam U ypaBHEHUAM B MPOLLECC U3yYeHMA Kypca NPMBOAMUT K
pa3pbiBY ABYX B3aMMOCBA3aHHbIX CTOPOH PACCMOTPEHMA XMMUYECKMX 0O6BEKTOB (BELLECTB U PeaKunii) — KauyeCTBEHHOW M KOJIMYECTBEHHOW.
TaK KaK Ha YPOKe Ha pelleHue pacyéTHbIX 3a4a4 No XMMUU BblAennTb Bpema npobiemaTtyHo, HeobXoAMMO UCMONb30BaTh BCE BOSMOXKHOCTU
CamMoCTOATENbHOM PaboThl yYalMXCa, U B NepBY0 odepedb Npu NoAroToBKe AoMallHero 3agaHua. MoXHO MCNonb3oBaTb NpUBEAEHHbIE B
yyebHMKe B KOHLE Kaxaoro naparpada pacyéTHble 3a4a4M, OLEeHMBasA UX U KOMMEHTUPYS Pe3y/ibTaTbl OLEHOK B Hayane KaXKAoro ypoKa Ha
NpoTAXeHnn 3—5 MmMHYT. Takaa TEXHO/I0rMA NO3BONSAET PELnTb eweé oaHy Npobiemy, KoTopaa BO3HUKAET Npu 06y4eHnn Xmmmnmn Ha 6asoBom

YPOBHe B

r

YyCNOBUAX BPEMEHHOIO LeMTHOTa, — Npobaemy HaKoNIeHUA OLEHOK M 0OOCHOBAHHOCTM BbICTaBAeHMA pybeXxKHbIX (N0NYyrof0BbixX) U UTOTOBbIX



(ropoBbIX) OLEHOK yYalMMcA.

YcuneHue momusayuu y4auwuxca K usyvyeHuro HenpoguabHOU Xumuu peaausyemcs 8 Kypce Yepe3 packpbimue cea3u uly4yaemoz0
mamepuana ¢ 6ydyweii npogheccuoHanbHol deamesnbHOCMbIO 8blMYCKHUKA cpedHeli wiKoabl. Hanbonbwmnin apdeKkT 4aéT camocToaTeNnbHan
paboTa CTapLIEKNACCHMKOB MO PACKPbITUIO 3TOM cBA3M. Kypc npeaycmaTpuBaeT BbINOJHEHME y4alMmuca 3afaHuin Tuna «lMoarotosbTte
paccKka3 O TOM, KaK CBfi3aHbl 3HAHWA KOHKPETHOM Tembl NO XMMUKU C obyyeHnem B BblbpaHHOM Bamu BY3e unm c Bawen byayuen
npodeccnen»; «HazoBuTe M3BECTHble BAM MeXAyHapoaHble BOOPYXKEHHble KOHGNKTbI, KOTOPble CBA3aHbl CO CTPEM/IEHUEM YCTAaHOBUTb
KOHTPO/Ib Haj, NPUPOAHLIMMU MUCTOYHMKAMW YrneBogopoaos»; «lpuseante NpumMmepbl UHTErPaLMil SKOHOMMUK PasIMYHbIX CTPaH, OCHOBY
KOTOPbIX COCTaBAAET UCNO/Ib30BaHNE NPUPOLHOrO rasa» Wamn Npu NoAroToBKe OTBETOB Ha BOMNPOCbl «KaK MMpoBble LeHbl Ha HedTb BANAIOT
Ha boayKeT Halel cTpaHbl? MpeanoXxKuTe CBOM BapMaHTbl YMEHbLUEHWS 3aBUCMMOCTM SKOHOMUKN Poccumn oT KonebaHus MUPOBbLIX LEH Ha
HedTb» U T. 4.

B cTapwumx Knaccax B Ka4yecTBe OPUEHTMPOBOYHOM OCHOBbI 0600LEHMA BarKHENLLNX NOHATUA U TEOPUN XUMUWN CNYKaT ¢hunocogpcKue
Kamezopuu, Hanpumep KaTeropusa « OTHOCUTENbHOCTM UCTUHbI». TaK, B X04e ANCKYCCUMN O KnacCuPUKALMU XMMUYECKUX 3IEMEHTOB, MPOCTbIX
BeLlecTB (MeTanbl U HEMETaNNbl) U COeANHEHUN (OKCUAbl U TMAPOKCUAbI) CTaPLUIEKNACCHUKM YyCBaNBatOT 6a30Bble NOHATMA Kypca (cTpoeHue
aToMa M BUAbl XMMUYECKUX CBA3EM, TUMbl KPUCTANIMYECKMX PELLETOK N PU3NYECKME CBOMCTBA BeLLeCTB, aMpOTEPHOCTb).

OAuH Yac B HeAento, OTBEAEHHbIM Ha M3yYyeHMe Kypca, npeanonaraeT WUMPOKOEe WUCNONb30BaHUE s1eKYUOHHO-CEMUHAPCKoU gopmebl
nposedeHus y4yebHbix 3aHAMUU. ITO NO3BONAET CTapLUIEKNACCHMKAM He TO/IbKO 3G PEKTUBHO YCBaMBaTb COAEPKAHME KYpCa, HO U FOTOBUT UX K

npoao/KeHno 0b6pa3oBaHMA B BbICLLEN LLKOAE, rAe Takaa ¢opma npeobnaaaer.



Obulan xapaKTepucTrKa Kypca
Konnuectso 4acos, oTBeAEHHOE Ha U3yYeHME XMMUU Ha Ba30BOM YPOBHE, U COOTBETCTBME 06pa3oBaTeIbHOMY CTaHAAPTY onpeaenvnm
TLWATeIbHbIN OTOOP COAEPrKaHMA Kypca XMMKUU, MO3BONAIOLLETO:
COXPaHWUTb A0CTAaTOYHO LENOCTHbIN U CUCTEMHbIN KYPC XMMUK, KOTOPbIA GOPMMUPOBAJICA HA NPOTAXKEHUN AECATKOB NIET KaK B COBETCKOM, TaK U
B POCCUMMCKOW LIKOANE;

OCBOﬁOﬂ,MTb KYpPC OT UsnunwiHe TeopeTusnpoBaHHOro 1 C10XKHOro matepumana, anAa OTpaﬁoTKM KOTOpOoro Tpe6yeTc51 HeéMaNo BpeMeEHMNU,

MaKCUMA/IbHO COKpPaTUTb Ty OMUCATENIbHYHO 4YaCTb B coAdepKaHUu yl-le6HOl\/'I ANCUUNNNUHDBI, KOTOpPaA MNO3BONAET obecneunTb I'IpO(I)MJ'IbeIﬁ

ypoBeHb 0by4YeHUs NpeamerTy;

BKNIIOYUTb B KYPC MaTepuan, CBSI3aHHbIN C I'IOBCGAHGBHO[Z N3HbLIO YEeNOBEKAQ, C 6y,u,yu.|,el‘/'1 l'IpOd)eCCVIOHafIbHOM AEATENbHOCTbIO BbIMYCKHUKaA,

HaNPAMYIO He CBAA3aHHOW C XMMUEN.

MeToa0n0rM4eckoit OCHOBOM NOCTPOEHUA y4ebHOro cogepaHua Kypca XMMUK oA cpeaHel WKoAbl 6a30BOro ypoBHsA ABMAACb uaesn
MHTErpUpOBaHHOIO Kypca, HO He eCTEeCTBO3HaHMA, @ XMMUM.

CTpyKTypa npeasaraemMoro Kypca pelwaetr Age npobnembl MHTErpauumM B OOy4YeHUM XMMUU: NepBas — BHYTpUNpeaMeTHas
MHTEerpaumsa, BTopas — MeXKnpeameTHas.

BHyTpunpegmeTHaas WHTerpaumsa onpeaensetr CAeAylollylo O04YepEéAHOCTb M3y4eHMA pasgenioB XMMWUKU: BHavasle  M3y4yaeTcs
OopraHMyeckana Xumwusa, a 3atem — obuwas xMmua. Takoe CTPYKTypupoBaHue obycnoBneHo Tem, 4To 0606LLeHME coaepraHuA npegmeTa
NO3BONSET Ha 3aBepliatowem 3Tane choOpMMPOBaATb Yy BbIMYCKHUKOB CPeAHEelN LIKOMbl MPeacTaB/liEHUE O XMMUM KaK O LLEeJIOCTHOM HaykKe,

NOKas3aTb €AMHCTBO €€ MOHATUW, 3aKOHOB M TEOpPWUI, YHMBEPCA/IbHOCTb M MPUMEHMMOCTb WX KaK AN HEeOopraHMYecKow, TakK U Aand
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OPraHMYecKom XMMMnH.

MexXnpeameTHaa UHTErpauua No3BoAsSET, ONMPAACb Ha 3HaHWUS MO XMMUU, 06bEAMHUTL 3HAHUA No M3nKe, Buonoruu, reorpadum,
3KO/IOTUN B eAMHOEe MOHMMAHWEe npupoapl, T. €. cGOPMMPOBATL LENOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTUMHY OKpY)Katowero mupa. 370
NMO3BONIUT CTAPLUEKNACCHMKAM OCO3HaTb, YTO 6e3 3HaHMI N0 XMMUM BOCMPUATME OKpPYKatowero mupa byaer HenonHbIM U yuwepbHbIM, a
NoaU, He NOMyYMBLUME TaKMX 3HAHWUIM, MOTYT CTaTb HEOCO3HAHHO OMACHBLIMMW, TaK KaK XMMWYECKN HErpaMoTHoe obpalleHune C BelLecTBamm,
MaTepManamm U NpoLeccamm NpeacTaBAAEeT yrpo3y ANA KUSHW.

Kpome 3Tux AByX BeAyLMX UHTErPUPYIOLWMX UAEN, B KYpPCe XMMUWN peanunusyeTca ewe ogHa naea — uaea uHmez2payuu XumMmu4eckKux
3HAHUU € 2yMAHUMAPHbLIMU OUCYUNAUHAMU: WUCTOPUEN, NNTepaTypon, MMPOBOM
XY4,0XKeCTBEHHOW KynbTypoi. ITO, B CBOK O4epenb, NO3BOAAET cpeacTBamum ydyebHOro npegmeTa noKasaTb posib XMMUU U B COLMANbHOM
chepe yenoBeyeckom AeATeNbHOCTH, T. €. NOJIHOCTbIO COOTBETCTBOBATbL MAEeAM 06pa3oBaTeIbHOro CTaHAApTa.

OcobeHHOCTM coaepKaHMA 0bYyYEHUA XMMUN B cpegHel (NoNHOoM) WKoie 0bycnoBaeHbl cneumMduKon XMMmnmn Kak Haykm 1 NocTaBAeHHbIMM
uenamn. OCHOBHbIMM Npobnemamn XMMUU ABAAIOTCA M3YyYEeHME COCTaBa M CTPOEHMA BELLECTB, 3aBUCMMOCTU UX CBOMCTB OT CTPOEHMS,
nosyyeHue BeLWECTB C 3a4aHHbIMW CBOMCTBAMM, UCCNEL0BAHME 3aKOHOMEPHOCTEN XMMUYECKUX PeaKLMN N NyTEN YNPABIEHUA UMW B LLENAX
NnosyyYeHWA BeLLeCcTB, MaTepuanosB M sHeprun. MNostomy B pabouyeit nporpamme No XMMMKU HaALIAW OTPAXKEHME OCHOBHbIE COAEPXKATENbHbIE
NINHUN:

«BellecTBo» — 3HaHUA O COCTAaBE U CTPOEHUMW BELLLECTB, UX PU3NYECKMX U XUMUYECKUX CBOMCTBAX, OBMONOrMYECKOM AENCTBUMK;

«XMMMYeckas peakumsa» — 3HaHMA 06 yCNoBMAX, B KOTOPbIX MPOABAAKTCA XMMUYECKME CBOWMCTBA BeLLecTB, cnocobax ynpasBaeHus

XUMUYECKMMU NpoLleCCaMu,
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«I'IpmmeHeHme BewecrtB» — 3HAHMA U OoNnbIT I'IpaKTVILIeCKOl‘/'I AEeATENBbHOCTU C BeuwlectBaMu, KOTOpPble Hanbonee 4acTo NPUMEHATCA B

HOBCE,D,HEBHOVI KU3HU, WMPOKO NCNONb3YHOTCA B MPOMbIWNEHHOCTHU, CENBCKOM X03fINCTBE, HA TPAHCNOPTE,

«A3bIK XMMUN» — CUCTEMA BAXKHENLUMX MOHATUN XUMWUU WU TEPMUNHOB, B KOTOPbIX OHWU ONUCbLIBAOTCA, HOMEHKNATYPA HEOPraHU4YeCKunx
BewecTs, T. €. UX Ha3BaHUA (B TOM 4Hnucne 1 prsmaanble), XUMHN4yecKkune CI)OpMYI'IbI M YpPaBHEHWA, a TaKXKe NpaBuaa nepesBoaa VIHd)OpMaLI,VIVI C

€CTeCTBEHHOIO A3blKa HA A3bIK XMMUUN U O6paTHO.

MecTo npeameta B yuebHOM nnaHe

depepanbHbI rocysapcTBEHHbIM 06pa3oBaTeNbHbIM CTaHAAPT MNPeAycMaTpPUBaEeT M3yyeHMe Kypca XMMUM B CpedHen LKone Kak
COCTaBHOM YacTu npeameTHoM 0bnactn «EcTecTBeHHO-Hay4YHble NPeaMEeTbI».

B 6a3sucHOM y4yebHOM nNNaHe cpeaHEen LWKOAbl XMMWUS BKAOYeHa B pasgen «CopaeprkaHue, dopmupyemoe y4dyacCTHUKaAMU
obpasoBaTenbHoro npouecca». Obyyatowmecs MoryT BblbpaTb AN U3YYEHUA UAN UHTETPUPOBAHHbIA KYPC €CTeCTBO3HAHMA, AU XUMUIO KaK
Ha 6a30BOM, TaK U Ha YrNybNEHHOM YpOBHe.

Pabouan nporpamma no XMMun ansa cpeaHero obuiero obpasoBaHMa Ha 6a30BOM ypOBHE COCTaB/IEHA M3 PACcUYETa YacoB, YKa3aHHbIX B

6a3sncHom yyebHom nnaHe obuieobpasoBaTenbHbIX opraHusaumin: 1 yac 8 Hegento (70 Yacos 3a ABa roga obyyeHusn).
nM‘-IHOCTHbIe, meTanpegmeTHble U npeamMmeTHble pe3y/sibTaTbl OCBOEHUA KypCa

[eaTenbHOCTb yunTens B 06y4eHUU XMMUKU B CPeaHel WKone AO/IKHA ObiTb HanpaBaeHa Ha AOCTUXKeHWe oby4yatoWmMmnca caenyoLmx
/IUYHOCMHbIX pe3ysnbmamos:
B LEHHOCTHO-OPUMEHTAUMOHHOMW chepe — O0CO3HOHUE POCCUUCKOM rpaxKAaHCKOM WMAEHTUYHOCTM, NAaTPMOTM3MA, YyBCTBA rOPAOCTU 33

POCCUIACKYIO XMMUYECKYIO HaYKY;
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B TPY40BOM chepe — 20mo8HOCMb K OCO3HAHHOMY BbI6OpPY AanbHelwen 06 pa3oBaTeibHOW TPAEKTOPUN UK TPYA0BOM AEATENbHOCTY;

B MO3HaBATE/IbHOM (KOFHMTMBHOI\;L MHTeﬂﬂeKTyaﬂbHOVI) ccbepe — YMeHUe ynpaBnAaTb CBOEM No3HaBaTe/IbHOM AEATENBbHOCTbIO, 20MmoB8HOCM®b U
crnocobHocms K O6pa3OBaHVI}O, B TOM 4uUcne caM006pa303aHmo, Ha NPOTAXKEHUNU BCEW KMU3HU; CO3HATE/NIbHOE OTHOLLUEHUNE K HenpepbiBHOMY

06pa30BaHMIO KaK YCNI0BUIO YCNELWHOM NpodeccMoHanbHOM M 0bLWEeCcTBEHHOW AeATENIbHOCTH;

B ccbepe C6€p€)-K€HVIﬂ 3400p0BbA — rMpuHAMuUe W peasausayusa LI,eHHOCTEI‘/‘I 340poBoro “n 6e3onacHoro o6pa3a KU3HWN, HeripuaAmue BpeaHbIX

npuBbIYEK (KypeHMﬂ, yn0Tpe6neHm=| aJIKorosa v HapKOTMKOB) Ha OCHOBE 3HAHMWN O TOKCUYECKOM U HapPKOTUYECKOM ,El,el‘;ICTBMM BEULECTB;

MemanpedMeme/MU pe3ysiemamamu oCBOEHUA BbIMYCKHUKaMU cpe,u,HeP'l LWKO/1bl KYpCa XMMUN ABNAKOTCA:
ucrnosbsoeaHue yMeHMﬁ M HaBbIKOB pa3/iM4YHbIX BUAOOB no3HaBaTeNbHOM AEATENbHOCTHU, TpUMeHeHUe OCHOBHbLIX METOAO0B MO3HAHUA
(CMCTeMHOMHd)OpMaLI,MOHHbIﬁ aHanus, Ha6mop,eHme, n3mepeHune, nposegeHme 3sKCNepUMeHTa, moaennpoBaHue, HUCCNAEeNO0BaATE/NIbCKAA

,EI,EFITel'IbHOCTb) AanAa nsydeHumna pas3zinyHbiX CTOPOH OprH(aIOLLI,Eﬁ ,EI,emCTBMTe/'IbHOCTM;

8/7100eHuUe OCHOBHbIMM MHTENNEKTYa/lbHbIMN oOnepaunammn (d)OpMy!'IMpOBKa rmnoTte3, aHaanm3 U CUHTE3, CpaBHEHUE N CUCTEMATU3ALMUA,

06061LEeHME U KOHKPETM3aLMSA, BbiIBNEHWNE NPUYNHHO-CIEACTBEHHbIX CBA3EMN U MOUCK aHaNOoroB);

Mo3HaHUe 06 beKTOB OKPYKaloLEro M1pa oT obLero Yepes ocobeHHoe K eAUHUYHOMY;

yMeHUe BblABUraTb UAEN U ONpeaenaTb CpeacTsa, Heobxoanmble AN UX peanmsalnu;

yMeHue onpeaenstb Lenn 1 3a/iauun AeaTeIbHOCTH, BbiIbMpaTb cpeacTBa peanmsaumm Lenm u NpUMeEHsATb UX Ha MPaKTUKe;

UCrnosb308aHUE PA3/INYHBIX UCTOYHMKOB A1 MONYYEHUA XMMUYECKON WMHPOpMaLMKM, NMOHMMAHWE 3aBUCMMOCTU COAEPXKAHUA U GOpPMbI

npeacTaBneHma MHPopMaLMM OT Lenelt KOMMYHUKAUMK U agpecaTa;
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ymeHue npoaykKtTmueHoO O6LLI,aTbCF| n B3aMMOﬂ,eﬁCTBOBaTb B npouecce COBMECTHOM AEATENIbHOCTHN, Y4UTbIBATb NO3NUUNN APYTHUX YH4ACTHUKOB

0eATeNbHOCTU, 3QPEKTUBHO pa3peLlaTb KOHP/INKTDI;

20MOBHOCMb U CNOCOBHOCTb K CAMOCTOATENBHOM MHCI)OpMaLI,MOHHO- no3HaBaTe/IbHOM AEeATENbHOCTHN, BKNOYAA YMEHUE OPUEHTUPOBATLCA B

PasnnNYHbIX NICTOYHUKAX VIHd)OpMaLI,VIVI, KPUTNYECKN OUEHNBATb N UHTEPMNPETUPOBATD VIHd)OpMaLI,VHO, nonyvyaemyto U3 passimvyHbiX MCTOYHUKOB,

ymMmeHue wuncnonb3oBaTtb CPeACTBa MHCI)OpMaLI,MOHHbIX N KOMMYHUKaUNOHHbIX TEXHO/0r UM (p,anee — MKT) B peweHnn KOrHUTUBHDLIX,
KOMMYHUKATUBHbLIX W OPraHM3auMOHHbLIX 3a4a4 C CO6I'IIO,CI,€HM€M Tp86OBaHMﬁ 9ProHOMUKHN, TEXHUKHU 6e3OI'IaCHOCTI/I, FTMTUeHbLI,

pecypcocbeperkeHns, NPaBoBbIX U 3ITUYECKUX HOPM, HOPM MHPOPMALMOHHOM 6e3onacHoCTY;

8/7100eHuU€e A3bIKOBbIMMU cpeacreaamu, B TOM 4yncne M A3bIKOM XMMUKN — YMeEHUE ACHO, IOTUYHO U TOYHO WU3N1aratb CBOKO TOYKY 3pPEHUA,

MCNONb30BaTb aE€KBATHbIE A3bIKOBbIE CPeaACTBa, B TOM YUC/NE U CUMBOJIbHbIE (XMMM‘-IeCKMe 3HakKu, (I)OpMW'IbI n ypaBHeHMﬂ).

MpedmemHobimu pe3yabmamamu U3y4yeHns XMMUK Ha 6a30BOM ypPOBHE Ha
CTYyneHu cpeaHero obuiero o6pasoBaHMA ABNAIOTCA:

B NO3HaBaTeNbHOM chepe

3HQHUe (MOHUMGAHUE) U3yYEeHHbIX MOHATUIN, 3aKOHOB N TEOPUNA;

yMeHuUe ONWUCbIBaTb AEMOHCTPALMOHHbIE N CAMOCTOATE/IbHO NPOBEeAEHHbIE SKCMEPUMEHTbI, UCNONb3YA AR 3TOr0 eCTeCTBEHHbIN (PYCCKUN,

POAHOM) A3bIK U A3bIK XMMUW;

ymeHue K!'IaCCVI(bVILI,VIpOBaTb XUMUYeCKne aNemMeHTbl, NPOCTblE U CNOXKHbIE BEWECTBA, B TOM YNC/1E N OpPraHNYeCKne coeanHeHnA, XuMmndyeckme

peakunn no pasHbim OCHOBAHUNAM,
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YMeHUEe XapaKTepn3oBatb U3yHYEHHbIE KN1ACCbl HEOPraHNYECKUNX U OpraHN4YeCcKnx COE,EI,VIHGHVIVI, XUMHNYeCKne peakuyunu;

20moOB8HOCMb NPOoBOANTDb XUMUYECKUMN KCNEPUMEHT, Ha6l'IIO£I,aTb 3a €ro NPOTEKaAHUNEM, d)MKCMpOBaTb pe3ynbrtatbl CAMOCTOATE/IBHOIO U

AEMOHCTPUPYEMOTO SKCNEPUMEHTA U AeNaTb BbiBOAbI;

ymeHue CI)OpMyI'IVIpOBaTb XUMNYECKHNE 3aKOHOMEPHOCTU, NMPOrHO3NpPOBaTb CBOMCTBA HEeN3y4eHHbIX BelweCcTtB NnNo aHaaormm co CBOMCTBAMM

MU3YYEHHDLIX;,

MOUCK WCTOYHUKOB XMMMUYECKOMU VIHCI)OpMaLI,MM, nony4yeHue HeOGXOﬂ,MMOI‘/‘I I/IHCI)OpMaLl,MM, e€é aHanms3, W3roToBAEHME XMMUYECKOro

MHPOPMALMOHHOIO NPOAYKTA M ero NpeseHTaums;

8. enadeHue obA3aTenbHbIMMK cnpaBoO4YHbIMU mMmaTepuanamun:

MeproanYecKoi cucTemor XuMmn4yeckunx anementos 1. U. MeHaeneesa, Tabanueit pacTBOPUMOCTU, SNEKTPOXUMUYECKUM PAAOM HAMPAXKEHWUI

MeTannos, pagom
INEKTPOOTPULATENBHOCTU — ANA XAPaAKTEPUCTUKU CTPOEHUNA, COCTaBa U CBOMCTB aTOMOB XMMMUYECKUX 3nemeHToB |—IV nepmnoaos wu
O6pa3OBaHHbIX UMW NPOCTbIX U CTOXKHbIX BELLECTB,
9. ycmaHossieHue 3aBUNCMMOCTHU CBOWUCTB WU npumeHeHmA BarKHEMLMX OopraHMN4yecKunx COG,D,VIHEHMVI OT X XMMHNYECKOro CTpoeHunAa, B TOM

yncne n 06yCNOBNEHHbIX XapaKTEPOM 3TOr0 CTPOEHMA (NpeaenbHbIM UAK HenpeaenbHbIM) U Hannumem GyHKLMOHANbHbIX FPyN;

MO0OenuUpPoB8aHUE MONEKY HEOPraHUYECKMX U OPraHNYEeCKUX BELLLECTB;

11. MOHUMAHUE XMMNYECKOM KapTMHbI MMPA Kak HEOTbEMNIEMOM YaCTH LLE/IOCTHOM HAy4YHOM KapTUHbI MUPa;

B LLEHHOCTHO-OPUMEHTAUMOHHOM cdepe — aHAAU3 U OUEHKa NOoCNeACcTBUM ANA OKpyXKatowen cpegbl 6bITOBOM M MPOM3BOACTBEHHOM
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AeATeNbHOCTM YeN0BEeKa, CBA3AaHHOM C NPOU3BOACTBOM M NepepaboTKON XMMUYECKUX NPOAYKTOB;

B TpyZAoBOW chepe — rnposedeHuUe XMMUYECKOTo 3KCNEPUMEHTA; pa3eumue HaBblKOB y4ebHOM, NPOEeKTHO-UCC/1e40BaTEIbCKOM U TBOPYECKOM

AEeATENbHOCTU NPU BbIMONTHEHUN NHONBUNAYA/IbBHOIO NMPOEKTA MO XUMUHN;

B chepe 380poBoro obpasa KusHuM — cobawdeHue npasun 6esonacHoro obpalleHua C BewecTBaMK, MaTepuasiaMu; OKasaHWe NnepsoM
MOMOLLM MPWU OTPABNEHMUAX, OXKOrax M TPaBMaXx, MOJIyYEHHbIX B pPe3y/bTaTe HapyWeHWUA NpaBua TexXHWKM 6e3onacHocTu npu paboTe ¢
BeLLecTBaMM 1 1abopaTopHbIM 060pyA0BaHNEM.

CopeprkaHue Kypca 10—11 Knaccos ba3oBbiih ypoBeHb

CoaepKaHue Kypca XapaKTepusyeTcsa LEenoCTHOCTbIO M CUCTEMHOCTbIO y4ebHOro npeameTta, Ha OCBOEHME KOTOPOro OTBEAEHO XKECTKO
NIMMUTUPOBAHHOE y4yebHOe Bpems.

Kypc aenntca Ha aABe paBHble MO OTBEAEHHOMY HA X U3YYEHME BPEMEHM YaCTU: OPraHUYECKYHD XMMUIO U OBLLLYHO XUMUIO.

CTpPYKTYpUpOBaHME KypCa OPraHUYECKOM XMMUK ONpenenAetrca MUAeen PasBUTUA YYaLMXCA HenpodWAbHbIX KNACCOB CpencTBamu
yyebHoro npeameta. C Lenblo YCUNEHMA PONN AeAYKUUM B OOYYEHUN XMMUN BHAYale AaOTCA KPaTKMe TeopeTUYEeCKne CBeAEHUA O CTPOEHUM,
KnaccudmuKaLmm, HOMEHKNATYPE OpraHNYeCKUX BeLlecTs, 06 0COBEHHOCTAX PeaKLNi C UX y4acTUEM.

CoopmupoBaHHble TaKMM 06pa3om TEOPETUUYECKNE 3HAHMA 3aTEM PA3BMBALOTCA Ha PaKTONOrMYECKOM MaTepurane npu PacCMOTPEHUM
K/1aCCOB OpraHWYyecknx coeamHeHuMn. B cBol o4vepedb, TaKOM Noaxond NO3BOASET U FNy6XKe M3y4nTb 0COOEHHOCTU CTPOEHUS U CBOMCTB
OpraHMYeCKUX BELLECTB PA3HbIX KNAaccoB. TaK, OCHOBHbIE MOJIOXKEHMA TEOPUU XMMUYECKOrO CTPOEHMA OPraHUYEecKUX coegmHeHuin A. M.
ByTnepoBa 3akpennstoTcA Npu M3y4eHUU YyrneBoAopoaoB (aslKaHOB, a/IKEHOB, AWMEHOB, a/IKUHOB, apPEHOB) U UX MPUPOAHbLIX MCTOYHUKOB

(npupogHoro rasa, HedTM M KAMEHHOro Yrnas), KUC/NOPOACOAEPIKALIMX OPraHUYECKUX coeguHeHUI (cnupToB, ¢eHona, anbaerngos,
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KapbOHOBbIX KMUCAOT, CNOXHbIX 3GUPOB, MPOB M YrNeBOAOB) WU a30TCOAEPMKALUMX OPraHUYECKMX coedMHeHU (aMUHOB, aMMHOKMUCAOT,
6eNKOB U HYKNEUHOBbIX KMUCNOT). 3aBepLuaeT Kypc OpraHMYeckon Xmmuu rnasa «OpraHuMyeckas Xumusa M obuiectso», rae obydatoumecs
3HAKOMATCA C TAKUMM BaXKHbIMM B MPaAKTUYECKOM M BMONOTMYECKOM OTHOLLEHUM BELLECTBAMM M MaTepuanamm, Kak naacTmacchbl U BOMIOKHA,
bepmMeHTbl, BATAaMWHbI, TOPMOHbI U IEKAPCTBA, @ TAK¥Ke C AOCTUNKEHUAMU BUOTEXHONOTUMN.

CnepnoBaTeNibHO, OCHOBHbIM KpuTeprvem oTbopa GpaKTMYEeCKOro matepmana Kypca OpraHUYecKor XMMUM ABNAETCA Maea peanunsauuu
NPaKTUKOOPUEHTUPOBAHHOIO 3HAYEHNA 0O BEKTOB OPraHNYECcKOl XMMUKN (COEAUHEHUI U PeaKLuMiA).

Moes o Beaylwel ponn TEOPeTUYECKMX 3HaHMA B Npouecce MO3HaHMA MMpa BELWECTB M peakuuil CTana OCHOBOM M Ans
KOHCTPYMpOBaHMA Kypca obuwen xumumu. Ha ocHoBe eauHbIX NMOHATUM, 3aKOHOB U TEOPUM XMMWMM Yy CTapLUEeKNacCHUKOB dopmupyeTcs
LLe/IOCTHOE NPeACTaBNAEHNE O XMMUUYECKOW HAyKe, O XMMUYECKOW KapTMHE MMUPaA KaK COCTaBHOWM YacTu eaNHON ecCTeCTBEHHO-HAYyYHOM KapTUHbI
Mupa.

B Kypce obuwei XMmuyM BHayane y4yallmMecs 3HAKOMATCA NOCAEAHMMW AOCTUMKEHMAMM B 06/1aCTM U3ydyeHMA aToma, Y3HalT O
COBPEMEHHbIX MeToAax NO3HaHUA CTPOEHMA aToMa, YrybaatoT M pacMPAIOT 3HAHUSA, NOJYYEHHbIE B KypCce OCHOBHOW LUKO/bI, O CTPOEHUN
aToMa W BellecTBa Ha ocHoBe [lepuoanyeckoro 3akoHa u Mepuoguuyeckoin cuctemsbl A. N. MeHaeneeBa, 06 obLmMx CBOWCTBAX KAaccoB
OPraHMYecKNUX U HeOoPraHUYecKkMx coeauMHEHUN (KUCNOT, OCHOBaHWUMN, aM@OTEepHbIX COEANHEHUI) B CBETE TEOPUU 3SNEKTPOIUTUYECKOM
Anccoumaumm M NPOTOHHOM Teopuu. [lanee paccmaTpuBaeTCa KaacCMdMKauma XMMUYECKUX PeakuMii B OPraHMYeckoin U HeopraHM4YecKkowm
XMMUUM. 3aBepLuaeT Kypc 3HaKOMCTBO CTapLUEK/IaCCHUKOB C NepCrnekTMBamMn PasBUTUA XMMUYECKOM HAayKM U XMMMUYECKOro Npou3BOACTBA, C

npob1emamm oxpaHbl OKPYKatoLWEN cpesibl OT XMMMUYECKOro 3arpA3HEHUSA U NYTAMU UX PeLLUEHMUS.

CopepxkaHue Kypca. 10 knacc. ba3oBbii ypoBeHb TeopuAa CTPOEHUA OpPraHUYECKUxX coeauHeHun J1. M.
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bytnepoBa. [Mpeamer opraHuuyeckoit xumuu. OpraHuMyeckme BeleCTBa: MNPUPOAHbIE, WUCKYCCTBEHHbIE W CUHTETUYECKUE.
OcobeHHOCTM cocTaBa U CTPOEHMA OpPraHMYecKnx BewecTs. Butannsm u ero kpax. NoHaTue o6 yrnesoaopoaax.
OCHOBHble NONIOXKEHUA TEOPUN XMMUNYECKOTO CTpoeHua byTtneposa.
BaneHTHOCTb. CTPYKTYpHble GOPMY/ibl — MOHbIE U COKPALLEHHbIE.
MpocTble (0ANHAPHbIE) U KpaTHbIe (ABOMHbIE U TPOMHbIE) CBA3M.
N3omepbl n nsomepua. BsanmHoe BANAHME aTOMOB B MOJIEKYNE.
LemoHcmpayuu. NnasneHne, obyrnmBaHne 1 ropeHmMe opraHMYeckux seects. Moaenu (LwapoctepKHeBble U 06bEMHDbIE)
MOJIeKyN
OpraHNYeCKUX CoOeANHEHNM Pa3HbIX KnaccoB. OnpeaeneHme 31eMEHTHOrO COCTaBa OPraHMYECKUX COeANHEHUN.
JlabopamopHsie onbimel. U3rotoBneHme moaenem opraHMYecKkmx CoeguHeHUN.
Yrnesoaopoabl 1 X NpupogHbie NCTOYHUKM
MpeaenbHble yrnesopopopabl. AnkaHbl. OnpeaeneHne. FOMONOrMYECKUI paa, anKaHOB M ero obwasa dopmyna. CTpyKTypHaa nsomepus
yrnepoaHoi uenu. Pagmkanbl. HomeHKnaTypa ankaHoB. XMMMYECKME CBOMCTBA a/IKAHOB: rOpeHne, peakummn 3ameLLeHmn (ranoreHMpoBaHue),
peakuna pas3noxKeHMAa MeTaHa, peakuma germapuposaHuna sTaHa.
HenpepenbHblie yrnesogopoAabl. AnkeHbl. 3TuneH. OnpepeneHve. FomonornvyeckMn pag, ankeHoB. HomeHknaTtypa. CTpyKTypHas w
NPOCTPAHCTBEHHAs (reomeTpuyeckasn) nsomepus. NMpomblNeHHOE Noy4YeHMNE aNIKEHOB: KPEKMHT U AerMapMpoBaHMe  afKaHOoB.
NabopaTopHoe nonyyeHue
3TMNEeHa — peakuuna gernapartaumm aTaHona. Peakuuu npucoeanHeHuA:

rmapataums, rmaporanoreHMpoBaHue, raloreHMpoBaHune, noammepmsaunn. Mpasmno MapkoBHUKOBa. OKMUCAeHME anKkeHoB. KauyecTBeHHbIe
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peaKkLunn Ha HenpeaenbHble yrnesoaopoabl.

AnkapgueHbl. Kayuykn. OnpegeneHne. HomeHknatypa. ConpakéHHble aneHbl. bytagnen-1,3, nsonpeH. Peakuns Jlebepesa.  Peakuuu
npucoeguHeHun

ankagmeHos. Kayuyku: HaTypaNbHbIN, CUHTETUYECKUNE (byTaaneHOoBbIN,

N30MNpeHoBbIN). BynkaHM3auma KayyyKa. PesnHa. 260HuUT.

AnkuHbl. OnpegeneHne. HomeHknatypa. lMonyyeHre n npuMmeHeHme aueTuneHa. Xumumyeckme CBOWMCTBA aLeTU/IeHa: ropeHue,
peakuum npucoeauHeHunA:

rMApPOranoreHMpoBaHne, raloreHMpoBaHue, rmapatauma (peakuma Kyyeposa). BUHMAXnopna, NOANBUHUNXNOPUA,

ApeHbl. OnpegeneHune. beH3on: ero cTtpoeHue, HeKoTopble GUIMYECKME U XMMUYECKMEe CBOMCTBA (ropeHue, peakumMn 3amelleHns —

ranoreHMpoBaHWe, HUTPOBAHKUE), NONYYEHNE N MPUMEHEHME. IKCTPAKLMUA.

MpupopgHbi ra3. CoctaB npupogHoro rasa. Ero HaxoxaeHue B npupoge. MNMpenmyliectsa NPUPOAHOro rasa Kak TonauBa. XMMWUYecKas

nepepaboTka NpUpPOAHOro rasa: KoOHBepcua, NMPonmn3. CUHTE3-ra3 U ero UCMnoJib30BaHME.

HedTb M cnocobbl eé nepepaboTku. MonyTHbIM HePTAHON ras, ero coctas U ¢pakuuM — rasoBbli 6eH3MH, NponaH-byTaHOBas, Cyxol ras.

HedTb, €€ coctaB 1 nepepaboTka — neperoHKa, KPekuHr, pudopmuHr. HeptenpoayKrbl. OKTaHOBOE YMCNO; BEH3UH.

KameHHbIM yronb un ero nepepabortka. Mickonaembi yronb: aHTPALUUT, KaMeHHbIN, bypbii. KoKkcoBaHMe KameHHOro yrna. KokcoBbin ras,

aMMWAYHaA BOAA, KAMEHHOYI0/IbHAsA CMO/a, KOKC. MasnduKauma n KaTaauTUYeckoe ruapupoBaHne KAMeHHOro yras.

JemoHcmpayuu. TopeHne meTaHa, 3TaHa, aueTuneHa. OTHOWeEHMe MeTaHa, 3TUAEHa, aueTuneHa n 6eHsona K pacTBopam nepmaHraHaTa

Kanua n bpomHon Boge. MNMonyyeHne sTUNEHa peakumnen germgpaTaumm sTaHoNa U aueTUNEHa TMAPOAM3OM Kapbuaa Kanbuma. PasnorkeHue

KaydyyKa NpwW HarpeBaHUW, UCMbITaHME NPOAYKTOB Pa3NOXKeHUA Ha HenpeaenbHOCTb, Konnekumn «Hedtb M HedpTenpoayKTbl», «KameHHbIM
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yronb v nNpoayktbl ero nepepabotkun», «Kayuykm». /labopamopHsie oneimesl. Ob6HapyKeHWe NPOAyKTOB ropeHua ceeun. MccneposaHue
CBOMCTB Kay4yKOB.

Kucnopop- u asorcogeprkawme opraHuyeckue coeguHeHua OpHoaTomHblie cnuptbl. OnpeaeneHune. OyHKLMOHANBHAA TMAPOKCUNbHAA
rpynna. Fomonornyeckui pag, npeaenbHbiXx 04HOATOMHbIX CMMPTOB. M3omepua nonoxkeHua GyHKLMOHaNbHOM rpynnbl. BogopoaHas csAsb.
Xvmunuyeckme cBoicTBa cnMpToB. AnbaernaHaa rpynna. Peakuma atepuduKkaumm, cnoxkHole 3dupbl. MNpumeHeHne cnupTtos. [elicteue
MeTUI0BOTrO U STUIOBOIO CMMPTOB HA OPraHM3M YeN0BEKa.

MHoroatomHble cnuptbl. OnpegeneHve. ITUNEHIANKONb. [AnuepuH. MNonyyeHne M XMMWUYECKME CBOMCTBA MHOFOAQTOMHbIX CMMPTOB.
KauecTBeHHas peaKuma Ha MHOrOaTOMHble CNUPTbl. AHTUPPUS.

®eHon. CTpoeHue, NonyyeHue, CBOMCTBA M NpumeHeHWe deHona. KayecTBeHHble peakuuun Ha ¢eHon. B3aumHoe BAMAHME aTOMOB B
Mmonekyne peHona.

Anbperuppl. OnpegenerHvne. Popmanbvaerva v auetanbgerng. XMMMYeckme CBOMCTBA anbAernaos. KayecTBeHHble peakuMu Ha anbaeruabl.

Peakunmn nonnKoHgeHcaumu. Kap6OHVIfIbHaF| rpynna. KeToHbl Ha Npumepe aueToHa.

r

Kap6oHoBble kucnotbl. lMpeaenbHble OAHOOCHOBHbIE KapbOHOBble KWCNOTbl, UX FOMOJIOTUYECKMA pAad. [lonyyeHMe M npumeHeHume.
XMMmunyeckue cBomcTBa KapbOHOBbIX KUCOT. PeaKkuna sTepndpmrkaumnu.

CnoxkHble apupbl. Mupbl. Peakums stepudumkaunn. CnoxHble apupbl. Mupbl, X COCTaB U rTMAPOAN3 (KUCNOTHBIN U WenoyHoi). Mbina.
MmapupoBaHue *Knpos. Yraesoabl. Yrnesoabl. MoHocaxapuabl. [N0Ko3a KaKk anbaerngocnnpt. Copoumt. MoN0YHOKUCNOE U CMUPTOBOE
H6poxkeHune. dotocmHTes. ncaxapmabl. Caxaposa. Monncaxapuabl: Kpaxman, Lennrnosa.

AMUHDbI. AMMHOrpynna. AMUHbI NpeaenbHble U apomaTuyeckme. AHUAMH. MonyyeHne amuHoB. Peakuma 3MHUHA. XMMKUYECKMe CBOMUCTBA U

npMMmeHeHne aMnHOB.
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AMUHOKUCNOTbI. Benkn. AMMHOKUCNOTbI Kak amdoTepHble opraHuyeckme coeanHeHus. MnnumH. Peakunsa noanKoHaeHcauuu. MentugHan
cBs3b. MepBUYHAA, BTOPMYHASA, TPETUYHAA CTPYKTYpbl 6enKoB. KauecTBeHHble peakuun Ha benku. f'maponus. [eHatypauua. buonornyeckme
dyHKUuMM b6enkos B opraHusme. JemoHcmpauyuu. OKUCNeHMe cnupTa B anbgervg. KauyecTBeHHaa peakuua Ha MHOrFOaTOMHblE CAMPTLI.
PactBopumocTb ¢eHoa B Boge npu obbI4YHOM TemnepaType M Npu HarpesaHuW. KauecTBeHHble peakuun Ha ¢eHon. KayecTBeHHble peakuum
Ha anbaerngbl. Bsaumopencreme rnokosbl ¢ rngpokcngom megu(M) Kak anbgerngocnmpra. KayectBeHHaa peakumsa Ha Kpaxman. LiBeTHble
peakuunmn 6enKkos.

JlabopamopHsie onbimesl. CpaBHEHWE CKOPOCTU UCMApPEHMA BOAbl U 3TaHoNa. PacTBOpMMOCTb ravuepuHa B Boge. XMMUYECKMe CBOMCTBA
YKCYCHOM Kncnotbl. OnpeaeneHne HenpeaenbHOCTU PacTUTENbHOIO Maca.

Mpakmuyeckas paboma. aeHTUGMKaLMA OpraHNYecKmxX coegmuHeHnii. OpraHuyeckas Xummsa m obecTso

BuotexHonormna. lepuoabl €€ pas3BuTMA. TpU HanNpaBneHUA OMOTEXHONOTMU: FeHHAA (MAM TFeHeTUYeCKas) MHMKEeHepua; KaeTo4vyHasn
NHXeHepus; Buonormyeckan UHKeHepua. NeHeTUYeCcKM moanduumnpoBaHHble opraHmMambl (FTMO) 1 TpaHcreHHaa npoaykuma. KnoHnposaHue.
NmmobunnmnsoBaHHblie GepMEHTbI U NX NPUMEHEHMUE.

MNonumepobl. KnaccndpuKkauma nonnmepos. NCKycCTBEHHbIE MOMMEPDI: LENNYIONA, ALLETAaTHbIM WENK, BUCKO3a, uennodaH.

CuHTeTnyeckne noammepbl. Cnocobbl NoNy4YeHUA NOMMEPOB: NOAUMEPM3ALMNA N NONUKOHAEHCAUMA. CUHTETUYECKME Kay4dyKu. ThacTmaccol:
nonanucTupon, TepaoH, nonnsuHuAxnopng. CUHTETUYECKME BONOKHA: KanpoH, HAaW/0H, KEBNAP, 1aBCaH.

JdemoHcmpayuu. Konnekumm nnacTmacc, CUMHTETUYECKMX BOJIOKOH W M3Aenuh M3 HUX. PasnoxeHume nepokcMaa BOAOpoOAa C MOMOLLbHO
KaTasiasbl NPUPOAHbIX 06bEKTOB. Konnekumns cnHTeTudeckmux motowwmx cpeacts (CMC), cogeprawmx sH3nMbl. McnbiTaHne cpeapl pacTeopa
CMC nHamKaTopamm.

JlabopamopHbie onbimel. 3HAKOMCTBO € 06pa3LLaMm NAACTMACC, BOJIOKOH M Kay4yKOB.
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lpakmu4yecKas pa6oma. PacnosHaBaHMe NnacTmacc 1 BOJIOKOH.

CopeprkaHue Kypca. 11 knacc. ba3osbi ypoBeHb CTpoeHMe BelecTB
OcHOBHble cBeaeHUA 0 CTpoeHun atoma. CTpoeHMe aToma: AP0 U 3NEKTPOHHAA 060n04Ka. M30Tonbl. XMMUYECKUA 3nemeHT. bonblioi
afpOHHbIN Konnangep. YpOBHU CTPOEHUA BELLECTBA.
MNepuoaunueckaa cuctema xumuyeckux anemeHTtos [l. U. MeHpeneesa B cBeTe y4eHUA O CTPOEHMM aToma. PU3NYECKUI CMbICN HOMEPOB:
aNleMeHTa, nepnoaa, rpynnbl. BaneHTHble 3/IEKTPOHDI. INEeKTPOHHAAKOHPUIypauma aTOMOB.
3aKOHOMEpPHOCTN U3MEHEHWA CBOMCTB 3/IEMEHTOB B NepMoaax U rpynnax. dNeKTPOHHbIE CEMENCTBA XMMNYECKUX SNEMEHTOB.
dunocodckue ocHoBbl 06WHOCTU MNepnoanUEcKOro 3aKOHa U TEOPUU XMMUYECKOro CTpoeHus. [peanocbliku oTKpbITMA Mepnoanyeckoro
3aKOHa M TEOPUM XMMUNYECKOTO CTPOEHMUA. PONb INYHOCTU B UCTOPUM XUMUKN. PONb NPAKTUKM B CTAHOBIEHUM U PA3BUTUM XMMUYECKOM TEOPUN.
MoHHaA xMumunyeckasa cBA3b U MOHHbIE KPUCTAI/IMYECKUNE PELUETKU. KaTMOHbI KaK NPOAYKT BOCCTAHOBAEHNA aTOMOB MeTan10B. AHMOHbI  KaK

NPOAYKT
OKMC/IEHMA aTOMOB HeMeTanN0B. MOHHaA XMMKUYECKana CBA3b U MOHHAA KPUCTANAMYECKan peLléTKa. MOHbI NPOCTbIe U CNOXKHbIE.
KoBaneHTHaa xmmunyeckaa cBasb. ATOMHble U MOJIEKYNAPHbIE KPUCTaNNnYecKue pewéTkn. KoBaneHTHaA HenoaApHaa U NoaApHaa CBA3N.
INeKTpooTpULLaTENIbHOCTb. KpaTHOCTb KOBaIeHTHOM €BA3U. OBMEHHbIN U LOHOPHO-AKLLENTOPHbLIM  MexaHU3Mbl 0bpa3oBaHMUA
KOBa/IEHTHbIX cBA3en.

MonApHOCTb CBA3U U NONAPHOCTbMONEKYNbI. MONEKYAAPHbIE U aTOMHble

KPUCTaNNMYeCcKne peLléTKu.

MeTtannunueckaa csasb. Metanamnyeckmne Kpuctanan4yeckume DELLIéTKM. MeTannmnyeckaa XMMMUYecKaa CBA3b: MOH-AaTOMbl U 3ﬂ€KTpOHHbIl)'I ras.
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®Pur3myeckme cBOMCTBA METAN/IOB U UX MPUMEHEHNE HA OCHOBE 3TUX CBOMCTB. CNaaBbl YEPHbIE U LBETHbIE.

BopgopopHaa xumuueckaa cBA3b. BoaopoaHaa XxMmuyeckaa CBA3b: MEMKMONEKYNAPHAA U BHYTPMMONEKYyNApHaA. 3HayeHne BOAOPOAHOM
CBA3M B NPUPOAE M XKMU3HW YeNoBeKa.

MNonumepol. Monmmepobl, UX NOAYYEHUE: peaKkunn noammepusaumm um

NoNMKoHAeHcauuu. MNMnactmaccobl. BonokHa. HeopraHnyeckme nonnmepol [iucnepcHbie cuctembl. ucnepcHble cMCTEMbI: gucnepcHas ¢asa u
AMcnepcnoHHas cpega. KnaccnduKkauma gucnepcHbix CMCTEM MO arperaTHOMY COCTOSIHUIO M NO pa3mepy Yactuu, ¢asbl. pyboamcnepcHble
CUCTEMbI: 9IMY/IbCUU, CYCNEH3UN, a3P030aU. TOHKOANCNEPCHbIE CUCTEMDbI: 3011 U renn. CUHepPe3nc 1 Koaryasums.

LdemoHcmpauyuu. PasnnyHble popmbl Mepnoanyeckon cuctembl XMMUYeckux sanementos . N. MeHaeneesa. Mogenb KpuUCTanimnyeckom
peweéTkn xnopmaa Hatpua. O6pasupbl MUHEPAsoB C MOHHOM KPUCTANIMYECKON PEeLETKOW: KanbuuTa, rasinTa, MOAENN KPUCTANANYECKUX
PEeLWETOK «Cyxoro nbaa» (Mnan noga), anmasa, rpadurta (Mam keapua). Moaenb monapHoro o6bEma rasa. O6pasupbl Pa3ANYHbIX AUCIEPCHbIX
CUCTEM: 3MY/IbCUIN, CYCNEH3UI, aapo30onen, renen u 3onen. Koarynauma. CuHepesmc.

JlabopamopHsle onbimsl. MopaenvpoBaHue MeTaN/IMYeCKON KPUCTANNNYeCKOW peléTku. [eHatypauua 6enka. lonyyeHne smynbcum
pacTutenbHoro Mmacna. [lonyyeHne cycneH3MM «U3BECTKOBOrNO MOJIOKa». [lonyyeHWe KONNOMAHOro pacTBopa KypuHoro 6enka u
nccnenoBaHMeE ero CBOMCTB C MOMOLLbIO /1a3ePHOM YKa3Ku.

XMMMYECKMe peakLmnm

Knaccudukauyma xmumumnueckux peakuymin. Peakumnm 6e3 usmeHeHMs cocTaBa BELWeCcTB: aafoTponusauumM 1M u3omepusauun.  [puymHbI
annoTponuu.

Knaccudpukaums peakumit no YUCAY U COCTaBY PEAreHTOB M MPOAYKTOB U NO TeNnoBoMy 3 PeKTy. TepMmoxmmmyeckme ypaBHEHMA peaKkLUmi.

CKOpOCTb XMMUYECKUX peakumit. CKOPOCTb XMMUYECKOM peakunmn 1 GakTopbl €€ 3aBUCUMOCTH: npupoaa pearvpyroLLmx BELLECTB,
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naowagb nx

COMPUKOCHOBEHMA, TEMNEPATYPa, KOHLEHTPAUMUA U HaMYMe KaTannsatopa. Katanms. depmeHTbl. MHIIMOUTOPSI.

Xumuueckoe paBHoBecue U cnocobbl ero cmeweHna. Obpatnmble peakumn. O6LWANA XapaKTePUCTMKA peakLMn CUHTe3a aMMMaKa U YCI0BUA
CMeLLEHMA paBHOBECMA NPOM3BOACTBEHHOrO NpoLecca BNpaso.

Mmaponus. f'maponms HeobpaTMbI M 06paTUMBbINA. Tpu cayyas rmapoaunsa conei. Ponb rmaponunsa B obmeHe sewects. Ponb ruaponmsa B
aHepreTM4yeckom obmeHe.

OKUCAUTENbHO-BOCCTAHOBUTE/IbHbIE peaKumu. CTeneHb okucaeHuAa. OkucauTenb M BoccTaHOBUTENb. OKMUCNEHME M BOCCTAHOBAEHME.
INEeKTPOHHbIN BanaHc.

DNeKTPoan3 pacnaaBoB U pPacTBopoB. MpaKTuyeckoe NpMMmeHeHue 31eKTPoau3a. [anbBaHoNacTUKa. MNanbBaHocTerna. PapuHupoBaHume.
JemoHcmpayuu. IK30- U 3HAOTEPMUYECKME peaKkuMn. Tennosble ABNEHUA NPU PACTBOPEHUM CEPHOM KMUCAOTbl M aMMMUAYHOM CENUTPBI.
3aBMCMMOCTb CKOPOCTM peaKkumu OT NpuUpoabl BELLECTB Ha NpMMepe B3aMMOLEMCTBMA pPACTBOPOB PaA3/IMYHbIX KUCAOT OAMHAKOBOM
KOHLLEHTPaUMM C OANHAKOBbIMM KyCcOYKamum (rpaHynamm) LMHKA M OAMHAKOBbLIX KYCOYKOB Pa3HblX METAN/IOB (MarHuAa, UMHKa, enesa) ¢
pPacTBOPOM CONAAHOM KMCNOTbl. B3aMmogencrTeme pacTBOPOB CEPHOM KMCNOTbI C PacTBOPamMm TMocynbdaTa HATPUA Pa3IMYHOM KOHLUEHTPaLUMM
n Temnepatypbl. Mogenb Kunswero cnod. PasnoreHne nepokcnaa BoAopoaa C MOMOLLbIO HeOpraHMYeCcKUX KaTanms3aTopoB (conein »kenesa,
noampaa Kanma) u NpUpoaHbIX 06 bEKTOB, cogepKallMx KaTanasy (cbipoe maco, Kaptodenb). MpocTeniime OKUCANTENbHO-BOCCTAHOBUTE/IbHbIE
peakunu: B3aMmoaencreme

LMHKA C CONIAHON KUCNOTOM U Xenesa c cynbdpatom mean(M). Moaenb anekTponnsépa. Mogenb 3NeKTPONMU3HOM BaHHbI A8 NONYYEeHUS
antomuHusa. JlabopamopHsie onsimeol. NpoBeaeHUe peakumn, MAYLWKNX A0 KOHLA, No npaBuay beptonne. PasnoxkeHne nepokcuaa BoAopoaa ¢

MOMOLLbIO AMOKCMAa MapraHua. CmeuleHne pasHoBecus B cucteme Fe3* + 3CNS A Fe(CNS)s. UcnbiTaHMe MHAMKATOPaMK cpebl PacTBOPOB
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COnel pasnnyHbIX TUNOB. Bsanmopaencrteme pacteopa cynbdaTta mean(l) c xkenesom n ruapoKkcnaom HaTpus.

lMpakmuyeckaa paboma. PelwleHne sKCNepuUMeHTaIbHbIX 33434 N0 TeMe «XMMUYECKan peakLumsa.

BeliectBa M UX CBOMCTBA

MeTtannbl. Obwme ¢u3myeckme cBoMCTBA MeTannoB. KnaccudpuKkauma MeTansnioB B TeXHUMKe M xumuun. Ob6LmMe XMMMYecKue CBOMCTBA
MeTanNoB. YCN0BUA B3aUMOAENCTBMA METAIZIOB C PACTBOPAaMM KUCNOT 1 conen. Metannotepmus.

Hemetannbl. BraropogHble rasbl. Hemetannbl Kak okucamtenn. HemeTtannbl Kak BOCCTaHOBUTENU. PAg, anekTpooTpuuatenbHocTu. MHepTHble
nnu bnaropogHbie rasbl.

Kucnotbl HeopraHuyeckne n opraHumyeckme. KNcnoTbl C TOYKM 3peHMA aTOMHOMONEKYNAPHOrO y4eHUA. KMCNoTbl C TOUYKM 3peHnsa Teopum
3NEeKTPONINTUYECKOM anccoumaumm. KNcnoTbl ¢ TOYKM 3pEHUA NPOTOHHOM Teopuun. Obme xmmmuyeckme cBoncTBa KMcnoT. KnaccuduKkauma
KMCNOT.

OcHOBaHMA HeopraHu4yeckue u opraHmyeckme. OCHOBaHMA C TOYKN 3PEHMA aTOMHO-MOIEKYIAPHOTO y4eHUA. OCHOBAHMA C TOYKU 3peHMA
TEOPUN INEKTPONUTUYECKON anccoumaumm. OCHOBAHMA C TOYKM 3PEHUA NPOTOHHOM Teopumn. ObLme XMMUYeCcKMe CBOMCTBA OCHOBAHWUM.
Knaccnomkayma ocHoBaHMn. AM@OTepHble COeAUHEHUA HeopraHM4YecKmne n opraHnyeckme. AMGoTepHble OKCUAbI U TMAPOKCUAbI.
MonyyeHne n cBonCcTBa aMPOTEPHbBIX HEOPraHNYECKNX COEAUHEHNN. AMUHOKUCNOTbI — aMbOTEpPHbIE OpraHUYecKne coeanHeHms. Mentuabl n
nenTuaHaA cBA3b.

Conun. Knaccudpukayma conei. MECTKOCTb BOAbl U cnocobbl eé ycTpaHeHus. Mepexon KapboHaTa B rugpokapboHaT n obpaTtHo. Obwme
XMMUYECKME CBONCTBA CONEN.

LemoHcmpauuu. Konnekuyma metannos. Koanekumsa HemMeTanos.

B3anmopencteme KOHLEHTPMPOBAHHOW a30THOM KMUCNOTbl C MeAblo. BenblwKa TepMUTHOM cmecK. BenbilwKa YEpHOro nopoxa. BoiTecHeHme
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raJloreHoB M3 UX PacTBOPOB APYrMMM ranoreHamu. Bsanmopencreme napoB KOHLEHTPUPOBAHHbLIX PACTBOPOB COMIAHON KUCNOTbl U aMMMAKA
(«abim 6e3 orHa»). MonyyeHMe ammuaka M M3yvyeHUe ero CBOMCTB. [lonyyeHMe aMpOTEPHOro rMAPOKCMAA U U3yYeHUe ero CBOMCTB.
Mony4yeHune XKECTKOM BOAbI U YCTPAHEHME €€ KECTKOCTM.

JlabopamopHele onbimel. [lony4eHMe HepacTBOPMMOro TMAPOKCMAA W ero  B3aMMOAencTBMe C  Kucnoton. WccneposaHue
KOHLLEHTPMPOBAHHbIX PAaCcTBOPOB CONAHOM W YKCYCHOM KWUCAOT KaneibHbIM METO4O0M Npu MX pa3baBneHun BoOAON. PasnuyHble cnyyam
B3aMMOAENCTBMNA PACTBOPOB COMTEN ANOMUHUA CO LWENOYbIO. YCTPAHEHME KECTKOCTU BOAbI.

lMpakmuyeckaa paboma. PeweHne sKCNepuUMeHTaIbHbIX 33434 N0 Teme «BewecTBa n nx CBOMCTBa».

Xrmma n coepemeHHoe obLLecTso

Xumunuyeckaa texHonorua. NpomssBoacTBO aMmMMaKa U MeTaHOoNa. XMMUYECKaa TEXHONOrMA. XMMMUYECKMEe NMpoLecchbl, feXalime B oCHOBe
NpPoOM3BOACTBA aMMMaKa M MeTaHO/1a. XapaKTepUCTUKa 3Tux npoueccos. ObwmMe Hay4yHble NPUHLUMMNbI XMMUYECKOro NPOn3BOACTBA.
XvMnyeckaa rpaMoTHOCTb KaK KOMMOHEHT 06Lel KybTypbl Ye/I0BEKA.

MapKnpoBKa YyNaKOBOYHbIX MAaTEPUANOB, SNEKTPOHUKM U BbITOBOM TEXHUKKU, IKOJIOTMYHOIO TOBapa, NPOAYKTOB NUTAHMA, STUKETOK MO yXo4y
3a ogexpon. JemoHcmpayuu. Mogenb NPOMBbILWNEHHOM YCTAHOBKM MONYYEHUA CEPHOM KMCNOTbl. Mogenb KONOHHbI CUHTE3a aMMMaAKa.

BuaeodparmeHTbl U cnaiifibl O CTENEHN 3KONOTMYECKOM YNCTOTbI TOBapa.

TemaTtnueckoe IIaHUPOBAHUC KYypCa 10 xmacca

(1 g9 B HEmemt0, Bcero 34 u)
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XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB JCATCIBbHOCTH

Howmepa
Tema ypoxa OcHoBHOE coziepkaHie ypoKa oOyuaromuxcs (Ha ypoBHE y4eOHBIX JIEHCTBUN)
YPOKOB TI/TI
1—2 Tema 1. Ilpeamer opranuveckoii xumun. Teopusi crpoennsi oprannyeckux coequnenuit A. M. byrieposa (3 u)
1 [Ipeamer opraHn4ecKkoi XUMHH

Oprannyeckre BenlecTBa: IpUPOIHEIE,
WCKYCCTBEHHBIC M CHHTETUYECKHE.
Oco0eHHOCTH cOCTaBa U CTPOEHUS
OpraHUYecKUX BEIIecTB. BUTAIN3M 1 ero Kpax.
[Tonsatue 06 yrneBogoponax. [Jemoncmpayuu.
[1naBnenue, oOyriMBaHue U TOPEHUE
OpraHUYECKUX BellecTB. Moenu MoJieKy
OpPraHMYECKUX COCAMHEHUN Pa3HBIX KIACCOB
(mrapocrepsxkHeBbIe 1 00bEMHBIC). OTIpenecHue
3JIEMEHTHOTO COCTaBa OPraHUYECKUX

COEIMHEHUI.

XapakTepu30BaTh 0COOEHHOCTH COCTaBa U
CTPOCHUS OPTaHNMYCCKUX BEIIECTR.
KnaccudummpoBaTs nX Ha OCHOBE
MIPOMCXOXKACHHS U TIEPEPaOOTKH.
ApryMEHTHPOBATh HECOCTOSTEILHOCTD
BUTAJIN3MA.

OnpenensaTh OTIIMYUTEIBHBIE 0COOCHHOCTH

YTJIEBOIOPOIOB.
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Hoprperst A. M. Byrneposa, . 4. bepuennyca,

@. Bénepa
2
OcCHOBHBIE TIOJIOKEHUS TEOPUU OcHOBHBIE TIOJIOKEHUS TEOPUH XUMHUYECKOTO Dopmynuposams OCHOBHBIE TIOJIOKEHUS TEOPUU
XMMHUYECKOTO cTpoeHus A. M. crtpoenus A. M. bytiiepoBa. BajleHTHOCTB. Xumuyeckoro crpoenus A. M. byrieposa.
Bbyrnepona CrpykTypHbIE GOPMYIIBI — IOJIHBIE U Paznuyarh MOHATHS «BAJEHTHOCTHY» U «CTENEHb
cokpaiénnsie. [IpocTeie (0quHapHBIC) U OKHCIICHUSD.
KpaTHbI€ (ABOWHBIE U TPOHHBIE) CBS3H. CocTaBisaTh MOJEKYISIPHBIE U CTPYKTYPHbIE
H3omeps! 1 nzomepus. Bzaumuoe BiustHue bopmynsl. KnaccupunupoBats KOBaJIeHTHbBIE
aTOMOB B MoJIeKyJe. /Jemoncmpayuu. ITopTpeTsl| CBS3U MO KPAaTHOCTH.
A. M. bytnepoBa, D. @paHkiiania, OOBACHATH SBJICHUE H30MEPUH U B3aUMHOE
@. A. Kekyie. BJIMSIHAE aTOMOB B MOJIEKYJIE
Jlabopamopmvie onvimwi. U3roTOBICHUE
MOJIeJIel OPraHMYEeCKUX COCTMHEHU N
3—14 Tema 2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH (12 4.)
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3—4

AJIKaHBI

AJIKaHLI, WK MPEACIIbHBIC

YTJIEBOAOPOIbI. ['OMONOTrHYECcKUi sl
QJIIKAHOB | ero oO1as Gpopmyna.
CtpyKTypHasi ©30MEPHS yrIASPOTHOMN
uenu. Pagukansl. Homenknatypa
AJKaHOB. XMUMHYECKHE CBOMCTBA
AJIKaHOB: TOPEHHE, PEAKIIUH 3aMEIICHHS
(TamoreHupoBaHue), peaKus
pa3yIoKEHUsI METaHa, PeaKus
JETUIPUPOBAHUS TaHa.
Jlemoncmpayuu. I'opeHue akaHoB (B
TOM YHCIIE U U3 pe3epByapa ra3oBou

3a>1<14ran1<14). OTHoIIIEHNE aJIKAHOB K

pacTBOpaM I€pMaHraHaTa KaJdusa U

OpOMHOI1 BOJIE.
Jlabopamopnuie onvimol. OOHapyX eHHe

IMPOAYKTOB I'OpCHUA CBCUU

Ornpenenars NpUHAAICKHOCTh BEIIECTB

K pa3JM4YHbIM TUIIAM (MPEAeIbHBIM WU
HEeNpeesIbHBIM) U KJlaccam
YIIEBOJOPOIOB.

Ha3piBaTh UX 110 MEXAYHAPOIHON

HOMCHKIJIATYpE, XapaKTCpHU30BaTh

CTPOCHHE U CBOMCTBA BaKHEHIITNX
MpECTaBUTENIEH aTKaHOB.

HaOiroqate 1 onuChIBaTh XUMHUYECKAI

OKCIICPUMCEHT C IIOMOIIIBIO POJHOI'O
SA3bIKa U A3bIKa XMMHUH.

O0600111aTh 3HaHUS U JEIATh BLIBOJIBI O

3aKOHOMCPHOCTAX N3MCHCHUA CBOMCTB

YIJIIEBOAOPOA0OB B TOMOJIOTHYCCKUX

psax.
Paznuyarh moHATHS «U30MeEp» U

«TrOMOJIOT»
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AJIKEHBI

HenpenenbHbie yrieBo10poabl. AJKEHBI.

OtuiieH. ['OMOIOrudYecKuid psijy aJIKEHOB.
CTpyKTypHas U IPOCTPAHCTBCHHAS
(reomeTpuyeckas) U30MepHsl.
[IpoMBIIIIIEHHOE TIOJTyYEHNE aJTKEHOB:
KPEKHHT ¥ JICTHIPUPOBAHUE AJIKAHOB.
JlaGopaTopHoe ToTydeHHe dTUIeHA —

peakius AeTuapaTaiy 3TaHoa.

Peakiuu npucoeMHEHUS: THIpaTAIHUS,
TUPOTAIOTEHUPOBAHHE,

rajgoreHupopanue. [IpaBuio
MapkoBHHKOBa. OKHUCIIEHUE aJTKEHOB.

KaduecTBeHnnrblie PE€aKIIMK Ha

HETpeIeTIbHbIC YTJIEBOAOPOIBI.
Jlemoncmpayuu. 1lonydenue 3TuieHa

peakuuen 1eruapartaliny 3TaHoJa, €ro
TOPEHHE U OTHOLLIEHUE

K PacTBOpaM MepMaHraHaTa KaJus 1
OpoMHOI1 BOJIE

HaspiBath ankeHsl 10 MEKIyHApPOIHOMU

HOMECHKJIAType.
XapakTepru30oBaTh ¢ MOMOIILIO POJIHOTO
SA3bIKA U A3BIKA XUMHUU CTPOCHUC,
CBOMCTBA, CIIOCOOBI MTOJIy4YEHUS U
001acTH IPUMEHEHUS dTUJICHA.
Ha0mronaTh, caMOCTOSITENIHLHO

MMPOBOAUTE U ONIMCHIBATH XUMHYECKUI

AKCIEPUMEHT.
YcTaHaBIMBaTh 3aBUCUMOCTh MEXKTY

THIIOM CTPOCHUS YIJICBOJOPOJa U €ro
XHMHYECKHUMHU CBOMICTBAMH Ha IIpuUMEpe

JIOTMYECKUX CBA3EH: MpeaeabHbIA —

PCAKIIUU 3aMCIICHUA, Here,ﬂeHLHLIfI —

pe€aKuuu MMprucoCINHCHUA
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Anxaauensl. Kayuyku

AJNKaZMeHbl, WK AUEHOBBIE YTIEBOI0POIbI.

Comnpsoxk€nnble nuensl. byraauen-1,3, nzomnpes.

Peakuus Jlebenena. Peakuuu npucoeanHeHus
ankagueHoB. Kaydyku: HaTypaJlbHBIN,
cUHTeTHuYecKue (OyTaueHOBBIH,
M30IpeHOBbIN). Bynkanuszanus kayuyka.
Pe3una. D00HMUT.

Jemoncmpayuu. PaznoxxeHue kaydyka rnpu
HarpeBaHMH, UCIIBITAHUE TPOAYKTOB
pa3/0KeHus Ha HenpeAeabHOCTh. Koekuus
«Kayuykny.

Jlabopamophvie onvimwl. ViccnenoBanue

CBOMCTB Kay4yKOB

Ha3piBaTh AMEHBI 110 MEXTYHAPOIHON
HOMEHKJIaType.

XapakTepru30BaTh C IOMOLIBIO POJIHOTO SA3bIKA U
A3bIKa XUMUU CTPOEHHE, CBOMCTBA, CLIOCOObI
MOJIy4eHUS ¥ 00JIaCTU IPUMEHEHUS KayuyKOB.
HabmronaTh 1 onuceIBaTh XUMUYECKUMA

AKCIEPUMEHT

AJIKUHEBI

AHGTI/IHCHOBLIG YrJieBO4OPOJAbl, NI aJIKUHBI.
HOHy‘leHI/IC U NIPpUMCHCHUEC allCTHUIICHA.
XHMMHUYECKHE CBOMCTBA alleTUIICHA: ropcHuc,

peakuuu NMMpuCOCANHCHUS:

Ha3zpiBaTh 1o Me)K,HYHapOI[HOﬁ HOMCHKIJIATypC
AJIKUHBI. XapaKTepI/ISOBaTL C IIOMOIIIBIO
POAHOTO sA3bIKA U A3bIKa XUMHUHU CTPOCHUC,

CBOICTBA, CIIOCOOBI MOyYeHUS U




33



34

TUAPOrajoreHUpOBaHUE, FaJIOT€HUPOBAHUE,
ruapatauus (peakuus Kyueposa).
Bununxnopu, NoMMBUHWIXIOPU.
Jlemoncmpayuu. 1lomydenne aneTuiieHa
peakiueit Tuaposin3a KapOuaa Kaablus, ero
rOpeHue 1 OTHOIIEHHE K pacTBOpam

TepMaHraHaTa Kajus 1 OpOMHO¥ BOJIe

oOnacTu npuMeHeHus anetuieHa. Habmonate u
ONNCHIBATHL XUMHYECKHI OKCIICPUMCHT.
Pasznuyars ocoO0eHHOCTH peakiuii
MPUCOCIUHCHHA Yy alICTUJICHA OT TAKOBBIX Y

OTHJICHA

ApeHbl

ApoMaTH4ecKue yrieBoJI0POIbl, 1N apeHBI.
bensour: ero crpoeHue, HEKOTOpbIe PU3UUSCKHE
1 XUMUYECKHE CBOMCTBA (TOpEHUE, peaKuu
3aMeINIeHUs] — TaJIOTeHUPOBAHKNE, HUTPOBAHUE),
MOJIY4eHHE U IPUMEHEHUE. DKCTPAKLIMSL.
Jlemoncmpayuu. ViccnenoBanue CBOMCTB
OeH301a C IOMOIIBI0 OBITOBOTO PACTBOPUTEIS

«ConbBEHT»

XapakTepru30BaTh ¢ MOMOIIBIO POJTHOTO SA3bIKA U
sI3bIKa XUMUHU 0COOCHHOCTH CTPOCHUS, CBOMCTBA
1 00J1aCTH IPUMEHEHUST OCH30J1a.

HaGmroaTh ¥ ONMCHIBATH IEMOHCTPAIIMOHHBIN

XUMHWYECKUHN OKCIICPUMCHT
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10 [Ipupoauslii ras .
[Ipuponnsli ras, ero cocras. IIpenmymectsa XapakTepru30BaTh C IOMOLIBIO POJIHOIO SA3bIKA U
IPUPOJIHOTO raza Kak TOIIMBa. XUMUYECKas A3bIKa XMMHUU COCTaB U OCHOBHbIE HAIIPABICHUS
nepepaboTKa IPUPOJIHOTO ra3a: KOHBEpPCHS, MCII0JIb30BaHUS U NIEpepabOTKU MPUPOTHOTO
nupoan3. CUHTE3-Ta3 U €ro UCHOJIb30BaHUE. rasa. YCTaHaBJIMBaTh 3aBUCUMOCTb MEXIY
JHemonctpanmu. KapTa none3HbIx HCKOMaeMbIX | 00bEMaMu 100bIYM TPUPOAHOTo ra3a B PO u
PD OIOKETOM.
Haxoautb B3auMOCBSI3b MEX/1y U3y4aeMbIM
MaTepuaioM u Oyaymiei npodeccnoHambpHON
JesrenbHoCcThIo. CoOMoaaTh mpaBuia
HKOJIOTMYECKU I'PaMOTHOTO IIOBEJICHUS U
0e301acHOT0 0OpalleHus C IPUPOJHBIM Ia30M B
OBITY U Ha IIPOU3BO/ICTBE.
11

Hedth 1 ciocoOnI €€ nmepepaboTku

[TonyTHsIi HeTAHOI ra3, ero cocras u
bpakuy — ra3oBblii OEH3MH, MPOTaH-
OyTaHoBasi, cyxoii ra3. Hedts, e€ cocTtaB u
nepepaboTKa U MEeperoHKa, KPeKHHr,

pudopmunr. Heprenpo1yKThl.

XapakTepu30BaTh COCTaB U OCHOBHBIC
HalpaBJIeHUs HCIIOJIb30BaHMS U TIepepabOTKI
HePTH.

YcTaHaBiaMBaTh 3aBUCUMOCTh MEXAY 00bEMaMU

no0b1un He(TH B PO 1
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OxraHoBoe 9uciio OeH3UHA. [Jemoncmpayuu.
Komnexkus «Hed1b 1 HEPTETPOAYKTH,
BuAeo(parMenTsl u craiiasl «Ileperonka

HEDTH»

OIOKETOM.

HaXOIII/ITB B3aMMOCBA3b MCKAY U3Yy4aCMbIM
MaTepHUaIoM U OyayIIen mpoeccHOHATBHON
nesTebHOCThI0. CoOMoaaTh mpaBuiIa
9KOJIOTHUYECKU TPAMOTHOTO TIOBEJICHUS U
0e3omacHOT0 0OpanieHus ¢ HeTenpoagyKTaMu B

OBITY U Ha MPOU3BOJICTBE

12

Kamennsrit yroJib u ero nepepaborka

Nckonaemplii yroJib: aHTpalUT, KAMEHHBIM,
Oypsrii. KokcoBaHne KaMEHHOTO YTIIAL.
KokcoBrIii ra3, aMMuadHas Boja,
KaMEHHOYTOJIbHasi cMoJia, Koke. ["azudukanus u
KaTAJIMTUYECKOE THAPUPOBAHUE KAMEHHOIO
YIS

Jemoncmpayuu. Konnexkuus «KameHHbI yroib
U TIPOAYKTHI €T0 MePepadOTKI.
BuneodparmenTs! u craiasi

«Koxcoxummuueckoe

XapakTepru30BaTh MPOUCXOKICHUE U OCHOBHBIC
HaIPaBJICHUS UCTIOJIL30BaHUS U TIepepabOTKH
KaMEHHOTO YIJiA. Y CTaHaBJIMBATh 3aBUCHMOCTh
MeX 1y 00bEMaMH TOOBIYM KAMEHHOTO YIJIs B
P® u Oromxerom.

HaxonuTh B3aUMOCBSI3b MEXK]Ly U3y4aeMbIM
MaTepHalioM U Oyayiei mpodeccHoHaIbHOM
nesTenbHOCThI0. CoOmoaaTh nmpaBuiia
HKOJIOTHUECKU TPaMOTHOTO TIOBEJICHUS U

0e30I1acHOTO
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IMPOU3BOACTBO»

o0pallleHHs ¢ KAMEHHBIM YIJIEM U NPOYKTaMH
KOKCOXHMHYECKOTO TPOU3BOJICTBA B OBITY U

MMPOMBIIIJICHHO CTU

13 [ToBTOpEHue u 060061IeHNE .
TectupoBanue, penieHue 3a1a4 U ynpaxHeHUud | BBIMOTHATH TECTHI, peliaTh 3a1a4u U
0 TeMe YOPKHEHUS TI0 TEME.
[TpoBOAUTH O1IEHKY COOCTBEHHBIX JOCTIKECHHI
B yCBOeHUU TeMbl. KoppekTupoBath cBOU
3HAHUA B COOTBETCTBUU C IJITAHUPYEMbBIM
pe3yabTaToOM
14 Kontponbnas padorta Ne 1 «Teopus cTpoeHus opranndeckux coenuHennii A.M. bytiepoBa. YrieBomopoasi»
15—28 Tema 3. Kucjiopoa- u a3orcoaep:xainiye oprannieckue coegunenus (14 1)
1516 OHOAaTOMHBIE CITUPTHI

OyHKIMOHAIbHAS THIPOKCHIIbHAS TPYIIIA.
I'oMonoruueckuil psj npeaeabHbIX
OJIHOATOMHBIX CIIUPTOB. M30Mepus nonoxeHus
¢GyHKIMOHANBHOH rpymibl. BogopoaHas cBs3b.

XUMHYECKUE CBOMCTBA CIIUPTOB.

Ha3zpiBaTh CIIMPTHI 110 MC)KILYHapO,HHOﬁ
HOMCHKIJIATYypC.

XapaKTemeBaTb C IIOMOMIBXO POAHOTO SA3bIKa U
SA3bIKa XUMUU CTPOCHUC, CBOﬁCTBa, CIIOCOOBI
MOJIy4CHUA U obOmactu NPUMCHCHUA

MNpEaACIIbHBIX
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Anbnerunnas rpynna. Peakuus arepuduxanmm,
ciokHbIe 3¢upsl. [IpumeHenne cimpTos.
JleiicTBrEe METUIIOBOTO U 3TUJIOBOTO CIUPTOB HA
OpraHu3M YeJIOBEeKa.

Lemoncmpayuu. OxucieHue cuupTa B
anpaerun. Jlabopamopuvie onvimoi. CpaBHEHUE

CKOPOCTH HUCITapC€HUA BOJAbI U 3TaHOJIA.

0JIHOATOMHBIX criupToB KitaccuduuupoBats
CIIMPTHI IO UX aTOMHOCTH.
HabmronaTh, caMOCTOSITENILHO TPOBOUTH U

ONHUCHIBATHL XUMHYECKHI OKCIICPUMCHT

17

MHOroaroMHbI€ CIIUPTHI

MHOroaroMHbI€ CHUPTHI. DTUIEHTIIUKOIIb.
['munepun. [lonyyenrue u XuMU4eCKre CBOMCTBA
MHOT'OATOMHBIX clUpPTOB. KauecTBeHHas
peakuus Ha MHOTOATOMHBIE CIIUPTHI.
Antudpussl. Jemoncmpayuu. KauecrBeHHas
peakuysi Ha MHOTOATOMHBIE CITUPTBHI.
Jlabopamophuie onvimol. PacTBOpUMOCTh

TJIMICpHUHA B BOJC

KnaccuduuupoBats COUPTHI 10 KX ATOMHOCTH.
XapakTepu3oBaTh ¢ MOMOMIBIO POJHOTO SI3bIKA U
A3bIKa XUMHUU CTPOCHUE, CBOMCTBA, CLIOCOOBI
MOJIy4eHUs ¥ 00JIaCTU IPUMEHEHUs
MHOTOATOMHBIX CITUPTOB.

WnentuduumupoBaTh MHOTOATOMHBIE CIIUPTHI C

IMOMOIIIBIO KaU4eCTBEHHOM peaKkuuun.
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HabmronaTh, caMOCTOSITENILHO TPOBOUTH U

ONNCHIBATHL XUMHYECKHI OKCIICPUMCHT

18 beton @DeHoJ1, ero CTPOCHHUE, MOJyYECHHE, CBOMCTBA U | XapaKTepHU30BaTh C TOMOIILIO POJHOTO S3bIKA U
npuMeHeHre. KauecTBeHHbIE peakiuu Ha A3bIKa XUMUU OCOOEHHOCTH CTPOEHUS U
¢denos. BzanMHoe BiMsiHEE aTOMOB B MOJIEKYJIE | CBOMCTBA (peHOJIa Ha OCHOBE B3aHMHOTO
denona. /lemoncmpayuu. PacTBOpUMOCTD BJIUSIHUSL aTOMOB B MOJIEKYJIE, a TAKXKE CIIOCOObI
¢deHosa B Bojie Ipu 0OOBIYHOM TemIiepaType u MOJIy4eHUs U 001acTu NpUMeHeHus GeHoa.
npu HarpeBaHuu. KayecTBeHHbIE peaklny Ha HabmronaTh 1 onuceIBaTh JEMOHCTPAIIMOHHBIN
denon XUMHYECKUN SKCIIEPUMEHT.
Cobuto1aTh paBuiia IKOJIOTUYECKU
IPaMOTHOTO U 6€3011acCHOT0 OOpaIIeHHUs C
rOPIOYMMH U TOKCUYHBIMU BEIIECTBAMU B OBITY
U OKpYXKarolen cpese
19 Anbaeruanl

A.IIB)IGF MBI. d)opMaanLer na U aucTaJlbACTHU .

XMMHYECKUE CBOUCTBA

XapaKTCpI/ISOBaTB C IIOMOMIBXO POJHOTO sA3bIKa U

SI3bIKa XUMHUU 0COOCHHOCTH
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anpaeruioB. KauecTBeHHbIEC peakiiuu Ha
anbAeTU/Ibl. Peakunn noamkoHaCHC AN,
Kap6onunpnas rpynna. Ketons! Ha npumepe
aneroHa. /[emoncmpayuu. KauecTBeHHbIE

PCaKMu Ha aJIbJCTHAbI

CBOCTB (hopMallbJIeTHAa M alleTalbAeTHIa Ha
OCHOBE CTPOEHHSI MOJIEKYJI, CIIOCOOBI
MOJIy4EHUS U UX 00JaCTH IPUMEHEHHUS.
HabmronaTh, onuceiBaTh U POBOAUTH
XUMHUYECKUN sKkcniepuMenT. nentuduunponarsb
aJbJIETU/IbI C TIOMOIIBIO0 KaUe€CTBEHHBIX
peakumii. CoOmr01aTh TpaBUiia YKOJIOTHIECKU
rPaMOTHOTO U 6€3011acCHOTO OOpaIIeHHs C
TFOPIOYMMU U TOKCUYHBIMU BEIIECTBAMU B OBITY

Y OKpYKalolleu cpene

20

Kap6oHoBbIE KHCIIOTHI

Hpe,[[eHBHBIC OJHOOCHOBHBIC Kap6OHOBbIe

KHCJIOTHBI, UX TOMOJIOTHYECKU I P,

MMPEACTABUTCIIN, UX TOJTYUCHUC U IIPUMCHCHHUC.

XHUMHUYECKHE CBOMCTBA Kap6OHOBBIX KHUCJIOT.

Peaxknus srepudukanum.

XapaKTepI/BOBaTB C IIOMOIIBIO POAHOI'O A3bIKa U
SI3bIKA XUMHUH 0COOEHHOCTH CBOMCTB
Kap60HOBBIX KHCJIOT Ha OCHOBC CTPOCHHS UX
MOJICKYJI, a TaK¥KC CITIOCOOBI MOJIY4CHUA U

00J1acTi MPUMEHEHUS! MypaBbUHON U YKCYCHOM
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KJIACCOB KapOOHOBBIX KUCIIOT.

YKCYCHOM KHCITOTBI

V[emoncmpayuu.  IlpencraBurenn  pa3audHbIX

Jlabopamophvie onvimvl. XUMUYECKHUE CBONCTBA

KHUCIIOT.
Paznauuate oO1iee, 0cOOEHHOE U €IUHUYHOE B
CTPOCHHH M CBOMCTBAX OPTraHUYECKUX
(MypaBbHHOW U YKCYCHOM) U HEOPTaHUUYECKUX
kucinoT. HabmonaTe, omuchBaTh U IPOBOJIUTH
XUMHAYECKHI HKCTICPUMEHT.

CoOmmroaTh IpaBuiIa SKOJIOTHIECKH
rPaMOTHOTO U 6€3011acCHOTO OOpaIIeHHs C
TFOPIOYMMU U TOKCUYHBIMU BEIIECTBAMU B OBITY

Y OKpYKalolleu cpene

21

Crnoxubie 3¢upbl. XKupbr

Peakuust srepuduxaru. Cnoxxubie 3pUpsl.
Kupsl, ux coctaB v TUIPOTU3 (KUCIOTHBINA U
nieno4Hoi). Meina. ['uapupoBanue KupoB.
Jlemoncmpayuu. Konnekuus cioxHbIX 3pHUpoB.
Konnexmus »xupos. O6pa3iiel TBEPIOTO U

KHUAKOT'O MblJa.

Pasznuyars peakuuu srepuduKanum Kak
00paTrMoii 0OMEHHBI MPOLIECC MEXKTY
KHUCJIOTAMH U CIIUpPTaMU. XapaKTepu30BaTh
0COOEHHOCTH CBOMCTB KUPOB HA OCHOBE
CTPOEHUS UX MOJIEKYII, a TaKXe Ki1acCu(UKaluu

JKHUPOB 110 UX COCTABY U




49



50

Jlabopamopuvie onvimul. OnipeienieHne

HEMPEACIbHOCTU PACTUTCIBLHOI'O Macjia

MPOUCXOXKACHUIO U TIPOU3BOACTBO TBEPIBIX
JKUPOB Ha OCHOBE PACTUTEIHLHBIX Macell.

Ha ocHoBe peakuuu sTepupuKaim
XapaKTepu30BaTh COCTaB, CBOMCTBA U 00JIaCTH
MIPUMEHEHHUs CI0XKHBIX 3¢upoB. Habmonats,
OTIMCHIBATH U MPOBOJAUTH XUMHUECKUI
OKCTIEPUMEHT.

CoOmroaTh IpaBuiIa YKOJIOTHIECKH
TPaMOTHOTO M 0€3011acCHOTO OOpaIeHus ¢
TOPIOYMMU U TOKCUYHBIMU BEIIECTBAMU B OBITY

1 OKpYKalolleu cpene

22

YrieBoasl

Yrnerosbl. MoHOCaxapusl. [ mroko3a Kak
anpaerugocnupt. CopouT. MOJOYHOKUCIIOE U
cnuptoBoe OpoxeHne. DOTOCUHTES.
Hucaxapunel. Caxapo3a. [lonucaxapusl:

Kpaxmall, [IEJUIr0JIO03a.

XapakTepru30BaTh COCTAB YIJIEBOJOB.
KnaccuduiupoBats X Ha OCHOBE CIIOCOOHOCTH
K rupoau3y. OnuceIBaTh CBOMCTBA ITFOKO3bI
KaK BEIeCTBa C ABOWCTBEHHOU (pyHKIIMEH

(aypzieru Ao cnupra).




51



52

Jlemoncmpayuu. B3auMoA€CTBHE TIIFOKO3bI C
ruapokcuaoM meau(Il) kak anpaerugocnupra.
KauectBennas peaxiys Ha Kpaxmad.
Jlabopamopuvie onvimsi. OOHApYKEHNE

KpaxMmajia B IPOAYKTax MUTaHUA

YcranaBiauBaTh MEKIIPEAMETHBIE CBSI3HM XUMHUH
1 OMOJIOTHH Ha OCHOBE PACKPBITUSA
OHMOJIOrMYECKOMN POJIM U XUMHUYECKUX CBOWCTB
BOXHEUIIMX MPEACTABUTENIEN MOHO-, IU- U
MOJIMCaxapua0B.

HabGmronaTh, onmuchBaTh U MPOBOIUTH
XUMHYECKUAN SKCTIEPUMEHT.

CoOmronaTh IpaBuiIa TEXHUKH 0€30MacHOCTH

pu paboTe B KaOMHETE XUMUHU

23

AMUHBI

AmMuHOTpYyIa. AMUHBI IPEJEIbHbBIE U
apomatnueckue. AHwInH. [lonyyeHue aMuHOB.
Peakuus 3unnnHa. XuMuueckue cBOCTBa U
NIPUMEHEHUE aMUHOB. /Jemoncmpayuu. lloptpet
H. H. 3ununa. Konnekuus aHUIMHOBBIX
Kpacuteneit. JlabopamopHule onvimui.

N3roroBnenne moaeneit aMuHOB

XapakTepu30BaTh C MOMOIIBIO POAHOTO SI3bIKA U
A3bIKa XUMUHU OCOOCHHOCTH CTPOEHUS U CBOMCTB
aMHHOB M aHWJIMHA, B YACTHOCTH, HA OCHOBE
B3aMMHOTO BJIMSIHUS aTOMOB B €r0 MOJIEKYJIE, a
TaKXke CIocoObI MOJTy4eHUs U 00JIacTH
NPUMEHEHMs aHUJIMHA. APryMEHTUPOBATh

YYBCTBO IropA0CTH 3a
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JIOCTHKEHUS OTEYECTBEHHOW OPraHUYeCKOU
XHMUH.

CoOmrogaTh paBuiia 3KOJIOTHUYECKH
rPaMOTHOTO U OE30MaCHOTO 0OpaIEHUS C
TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMU B OBITY

Y OKpYKarolleu cpene

24

AMUHOKHUCIOTEL. beaku

AMMHOKHUCIIOTHI Kak aMm(bOTEpHBIS
opranndeckue coearHenud. [ munun. Peakums
MOJIMKOHACHCaHH. [lenTuaHast CBs3b.
[TepBuuHasi, BTOpUYHAsl, TPETUYHAS CTPYKTYPhI
OenkoB. KauecTBEHHBIE PeaKkIIuy Ha OCIIKH.
I'maponus. Jlenatypauus. buosnornueckue
¢dbyHKIIMM OENKOB B OPTaHU3ME.
Jlemoncmpayuu. CBolicTBa riunuHa. [[BeTHbie
peakuuu 6enKkoB. JlabopamopHule onvimul.

Henarypauus

OnuceiBaTh CBOMCTBAa aMUHOKHUCIIOT KaK
On(yHKIIMOHATBHBIX aM(POTEPHBIX COCAMHEHHI.
YcTaHaBIMBaTh MEXIPEIMETHBIE CBSA3H XUMHUH
1 OMOJIOTHH Ha OCHOBE PACKPBITUSA
OMOJIOTHYECKON POJIM U XUMUYECKUX CBONCTB
aAMUHOKUCIJIOT. ONUCHIBATh CTPYKTYPHI U
CBOICTBa O€IKOB KaKk OMOIOJIUMEPOB.
YcTaHaBIMBaTh MEXIPEIMETHBIC CBSA3H XUMHH
¥ OMOJIOTHH Ha OCHOBE PACKPBITUS

OM0JIOTHYECKOH PO U
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O€JIKOB

XUMHUYECKUX CBOUCTB OenKkoB. [IpoBoUTS,

Ha6J'IIOIIaTB 7 OITMCBHIBATh XUMHYCCKIH

AKCHEPUMEHT
25
I'eneTnueckas CBA3b MEXKIY [ToHsiTHE O TEHETUYECKOW CBSI3U Ha MPUMEPE YcranaBivBaTh B3aUMOCBS3b MEK/y COCTAaBOM,
KJIaCCaMU OPraHWYECKUX COCIMHEHUI| B3aNMOIEPEXOJ0B MEK Ty KIaccaMu CTPOEHHUEM U CBOMCTBaMU MPEJICTABUTENEH
YTJIEBOJOPOIOB, KUCIOPOI- M @30TCOAEPKAIINX | KIACCOB YIJIEBOJOPOIOB, KUCIOPOI- U
coequHeHni. Mmroctpanus reHeTHYECKOM a30TCOIepKAINX coeqUHEeHNI. ONUChIBaTh C
CBSI3M HA IPUMEPE OPraHUYECKUX COCUMHEHUI | MOMOIIBIO POJHOTO SI3bIKA U A3bIKA XUMHH
pa3IMYHBIX KJIACCOB, COAEPIKAIINX JIBA aTOMa TEHETUYECKUE CBA3U MEXKIY KJaccaMu
yriiepoaa YIJIEBOJOPOJIOB, KUCIOPOI- U a30TCOAEPKAITX
COeqUHEHNN
26

[IpakTnueckas pabora Ne 1.
WNnentudukanus opraHuuecKux

COEIMHEHUN

Nnentudukanys opraHM4IecKuX CoOeTMHEHUI

HpOBO,I[I/ITB, Ha6J'IIOI[aTB H OIIMCBhIBATH
XUMHAYECKUHN OKCIICPUMCHT IJI1 IIOATBCPIKACHHUA
CTPOCHUS U CBOICTB Pa3JINYHBIX OPraHUYCCKUX
CO@,I[PIHCHI/Iﬁ, a TaKXKC UX H,Z[eHTPI(bPIKaI.IHH C

INOMOIIBIO KAYE€CTBCHHBIX peaKLII/Iﬁ
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27 [ToBTOpeHue u 06001IeHNE .
TectupoBaHue, pelIeHUe 3a1a9 U yIPOKHEHUH | BBITOIHATE TECTHI, peliaTh 3aa9u U
0 TeMe VIIPaXHEHHUS TI0 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JOCTHKEHUM
B YCBOCHUHU TeMbl. KOppeKTHPOBATH CBOU
3HAHUS B COOTBETCTBUU C ITIAHUPYEMBIM
pe3yabTaToOM
28 Kontponpras padota Ne2 «Kucmopoa- u a3oTcoaeprkaiiue opraHudecKue CoOeTUHCHUS
29—33 Tema 4. Oprannyeckasi Xumusi 4 0011ecTBO (5 4)
29 buortexnonorus

PazButne Onotexnonoruu. Tpu HampaBiIeHUS
OMOTEXHOJIOTUH: TeHHAs (MJIM TeHETHYeCKas )
WH)XCHepUsl; KJICTOYHAsI MHKEHEPUS;
Ouonorudeckas nHxeHepus. [ eHeTnuecku
moauduuupoBannsie opranusmsl (IMO) u
TpaHcreHHas npoaykuus. Kionupopanue.
NMmobOunuzoBanHbie (hepMEHTHI U UX
IIpUMEHEHUE. [Jemoncmpayuu.

Buneodparments! u

OOBACHATD, YTO TAKOE OMOTEXHOIOTHS, TeHHAs
(WM TeHEeTUYeCKas) HHXKEHEPHs, KJICTOYHAs
WHXXCHEpHs, OMOJIOTHYECKast HHKCHEPHS,
KJIOHHUPOBaHHE, NMMOOUIM30BaHHbBIC
(dbepMeHThI. XapaKkTepu30BaTh POJIb
OMOTEXHOJIOTMH B PEIICHUN
MIPOJIOBOJILCTBEHHOM MPOOJIEMBI U COXPaHEHUH

310pPOBbA YCIIOBCKA
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CIIal bl 10 OMOTEXHOJIOTUA U

UMMOOHIIN30BaHHBIM (DepMeHTaM

30 [Momumepsr
Knaccudukamus monuvepos. MckyccrBennsie  |KiaccuuuupoBars HOIMMEPHl O Pa3InYHBIM
HOJIUMEPBI: UEITYIOU/I, alleTaTHbIN MIENK, OCHOBAHHUSIM.
BUCKO3a, uemtodan. /Jemoncmpayuu. Paznuyarh UCKYCCTBEHHBIC MIOJTUMEPBI,|
Komnexnus nonumepos. Kosmexknus KJIaCCU(PUIIMPOBATh UX U  HUJUIIOCTPUPOBATH
CHHTETHUYECKUX MOJUMEPOB U U3JCTHI U3 HUX [[PYIIIBI TOJMMEPOB MMPHUMEPAMH.
YcTaHaBIMBATh CBS3M  MEXKIY CBOWCTBAMH
[OJIMMEPOB U 00JIACTSMH UX IPUMEHEHUS
31 CuHTEeTHYECKHE TIOJIUMEPhI
Crioco6b1 HOJIy4eHUs nosmmepoB:Paznuyath HOJMMEPU3aLHIO 0l
MOJIMMEPHU3aLHs u MOJIMKOH/ICHCAIHL.[TOJIMKOH ICHCALIUIO.
CuHTeTn4yeckue KayuyKH. [Tnactmaccsr:[IpuBoAUTh IPUMEPBI ATUX CIOCOOOB MOJTYYEHUS
HOJUCTUPON,  TedIoH, HOJMBUHUIXJIOPUL.ITOJIUMEPOB.
CuHTeTHYeCcKMe BOJIOKHA: KalpoH, HailoH,OnuCchIBaTh CHUHTETHUYECKHE Kay4dyKH,

KCBJIAp, JIAaBCAH.

Lemoncmpayuu. Konnexkuus

[J1aCTMaCCbl MW BOJIOKHA Ha OCHOBC CBsA3H

CBOMCTBA — MMPUMCHCHUC
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CHHTETUYECKMX  MOJUMEpPOB:  IJJacTMacc U
BOJIOKOH U U3JEIUHN U3 HUX

32 [IpakTnueckast padora Ne 2 PacriozHaBaHue m1acTMacc ¥ BOJIOKOH
[TpoBOUTH, HaOIr0/1aTh u OTIMCHIBATH
XUMHAYECKHI SKCIIEPUMEHT JUI UACHTH(HUKAIIHNH
IacTMacC M BOJOKOH  C  TIOMOIIBIO)
KAUYECTBEHHBIX PEAKIUI

33-34 IMoBTOpenue u 06001meHue Kypca. [loaBeeHHEe HTOTOB Y4e€OHOTO Io/1a.

Tematuueckoe IIaHUPOBAHUC KypCa 11 xmacca 6a30Boro YPOBH:

(1 4 B HEenemro, Bcero 344)
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XapaKTepI/ICTI/IKa OCHOBHBIX BUJIOB JCATCIBbHOCTH

Howmepa
P Tema ypoxa OcHoBHOE coziepkaHie ypoKa oOyuaromuxcs (Ha ypoBHE y4eOHBIX IEHCTBUN)
YPOKOB TI/TI
1—9 Tema 1. CTpoenue BemecTB (9 1)
1
OCHOBHBIE CBEJICHUSI O CTPOCHUH Crtpoenue aToma: SApo U DJIEKTPOHHAsE 000JI0YKa. | APryMEHTUPOBATH CIIOKHOE CTPOCHHE aToMa
aToMma M3oTonel. XuMnueckuil diieMeHT. boibmoni KaK CUCTEMBI, COCTOSIIIEN U3 sApa U
aJPOHHBIN KOJUIauaep. YPOBHU CTPOECHUS MEKTPOHHOU 000J710UKH. XapaKTepru30BaTh
BelecTBa. /Jevoncmpayuu. Iloptpersl . YPOBHH CTPOCHHS BEILIECTBA.
Pezepdopna, H. bopa. BuaeodparmenTs! u OnuceIBaTh YCTPOUCTBO U paboTy bosbmoro
cnaiapl «bonboi agpOHHBINA KOJUIAAEpY, aJpPOHHOTO KOJIIanaepa
«YPOBHH CTPOCHHUS BELIECTBA»
2

[Tepuoanueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. H.

MeHpeneeBa u Y4€HHC O

DuU3YeCKU CMBICIT HOMCPOB: 2JICMCHTA,
rnepuoaa, rpyurIibl. BanentHsie QJICKTPOHEI.

OneKTpoHHas KOH(uUrypamus

Haxoauthb B3auMOCBSI3HU MCKAY IMOJIOKCHUCM

OJICMCHTA B nepnonnqecmﬁ CHUCTEMC
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CTPOCHUU aTomMa

aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOICTB
3JIEMEHTOB B IEPUOAAX U rpyHax. JJIEKTPOHHBIE
cemMeiicTBa XUMUYECKHUX 3JIEMEHTOB.
Jlemoncmpayuu. Paznuynabie GopMsl
[leproauueckoi CUCTEMBI XUMUYECKUX
anemenToB Jl. . Menneneesa. [loprper /1. 1.
Menneneena.

Jlabopamopnvie onvimol. MoaenupoBaHue
noctpoenus [lepuoandeckoi CUCTEMBI C

IMOMOIIIBIO KAPTOYCK

. . MenneneeBa u CTPOEHUEM €0 aTOMA.
CocTaBisTh 2JEKTPOHHBIE U JIEKTPOHHO-
rpaduyeckue GopMyIbl aTOMOB S-, p- 1 d-
a11eMeHTOB. OTHOCUTH XMMHUYECKHUE AIEMEHTHI K

TOMY HJIM THOMY 2JIEKTPOHHOMY CEMENUCTBY

dunocodckre 0CHOBBI OOITHOCTH
[Teprou4ecKoro 3aKOHa U TCOPUH

XUMHUYCCKOT'O CTPOCHUSA

Hpez[nocmm(n OTKPBITUSA HepI/IOI[I/I‘ICCKOFO

3aKOHa U TCOPHUU XUMHNYCCKOT'O CTPOCHUS. Ponb
JJUIHOCTHU B HCTOPHUH XUMHHU. Ponb IMIPAaKTHUKH B
CTAaHOBJICHHH U PAa3BUTHUHU XUMHWYECKOH TCOPUU

Lemoncmpayuu. oprperst . W.

[IpencTaBisTh pa3BUTHE HAYYHBIX TEOPHIL 110
CIIUpPATU Ha OCHOBE TPEX (OPMYITUPOBOK
[Teproauueckoro 3akoHa ¥ OCHOBHBIX
HAIPAaBIICHUN Pa3BUTHS TEOPUU CTPOCHUS
(XUMUYECKOTO, SIEKTPOHHOTO U
MIPOCTPAHCTBEHHOT0). XapaKTepU30BaTh POJib

IMPAKTHUKU B
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Menpeneea u A. M. bytiieposa

CTAHOBJICHUU U PA3BUTHU XUMUYECKON TEOPHUH.
AprymMeHTupoBaTh 4UyBCTBO FOPJOCTH 32
JOCTHKEHHS OTEUYECTBEHHON XMMUU U BKJIA]]

POCCHUICKHX YYEHBIX B MUPOBYIO HAyKy

HNonnasg xuMudeckast CBsI3b 1 HOHHBIE

KPUCTAJUIMYECKUE PELIETKU

KaTtronsl kak mpoIyKT BOCCTAHOBJICHHUSI aTOMOB
METaJIJIOB. AHMOHBI KaK TIPOYKT OKUCIICHUS
aTOMOB HeMmeTallsIoB. loHHast XuMHUYecKas CBsI3b
U MOHHas KpUCTaJUIMueckas pemérka. FoHbl
MPOCTHIE U CIIOKHBIE.

Jlemoncmpayuu. Monenb KpUCTAUIMYECKON
pemérku xnopuaa HaTpus. OOpasibl MUHEPAIOB
C MOHHOM KPUCTANINYECKON PEIIETKOM:

KajabluTa, rajimuTa

XapakTepru30BaTh HOHHYIO CBSI3b KaK CBS3b
MEXy HOHaMHU, 00Pa3yIOIUMHUCS B PE3yIbTaTe
OT/a4¥ WM MpuéMa 3JIeKTPOHOB aTOMaMu WIIH
rpyNIaMu aTOMOB.

KnaccuduiupoBars HOHBI IO pa3HbIM
OCHOBAHUSIM.

YcTaHaBiIMBaTh 3aBUCUMOCTh MEXK]1y TUIIOM
XUMHYECKOH CBSI3U, TUIIOM KPUCTAJUTHUECKOM

peIlIéTKI/I u (1)I/I3I/I‘leCKI/IMI/I CBOMCTBAMH BEILICCTB

KoBaneHntHas XuMuueckas CBSI3b.

ATOMHBIE U

KoBanenrnas HCTIOJIAAPpHAA U MOJISIpHAA CBA3H.

3HeKTpOOTpI/IL[aTeJ'IBHO CTh.

OOBACHATH HHEPTHBIE CBOMCTBA 0J1arOPOHBIX

rasoB 0COOEHHOCTIMU
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MOJICKYJIAPHBIC KPUCTATINIMYCCKHUEC

peLETKU

KpaTtHocth koBaneHTHOH cBsi3n. OOMEHHBIN U
JIOHOPHO-aKIETITOPHBIA MEXaHU3MbI 00pa30BAHUS
KOBAJICHTHBIX CBA3eH. [[0sIpHOCTD CBS3U U
MOJISIPHOCTH MOJIEKYJIbI. MOJNIEKyIIpHBIE U
ATOMHBIC KPUCTALITUYECKUE PEIIETKH.
Jlemoncmpayuu. Moaenn KpUuCTANTAYECKUX
PEMIETOK «CYXOTo JibJia» (MM NoJa), aaMasa,
rpadura (wm kBapua). Mozeiab MOJISIPHOTO

o0Béma raza

CTPOCHHS X aToMa.

XapakTepru30BaTh KOBAJICHTHYIO CBA3b KaK
CBSI3b, BOSHHKAIOIIYIO 33 CYET 00pa30BaHUs
0OIIMX MEKTPOHHBIX Map MyTEM MEepPEeKPhIBAaHUS
AIIEKTPOHHBIX OpOUTANIEH.

KnaccudumupoBats KOBaJIe€HTHBIE CBSI3H T10
pa3HI)IM OCHOBAQHUSIM.

YCTaHaBHI/IBaTI) 3aBUCUMOCTH MG)K)]y TUIIOM
XUMHYECKOMW CBS3M, TUTIOM KPUCTAJUIMYECKON

peméTKy U (PU3MYECKUMHU CBOMCTBaAMU BEILIECTB

Meranmnndyeckass XMMHYECKas CBA3b

Mertamnueckue KpUCTaNIMY€CKUE PEIIETKY.
Merannudeckass XMMHUYECKasl CBSI3b: HOH-aTOMBI 1
3IIEKTPOHHBIN ra3. duznvyeckue cBOMCTBA
METAJJIOB M UX MPUMEHEHHE Ha OCHOBE 3TUX
cBoiicTB. CriiaBbl YEPHBIE U IIBETHBIE.

Jlemoncmpayuu. Monenu

XapakTepru30BaTh METAJUTMYECKYIO CBSI3bh KaK
CBS3b MEX]y HOH-aTOMaMH B METaJUIaX U
CILJIaBax MOCPEICTBOM 0000IIECTBIEHHBIX
BAJICHTHBIX JJICKTPOHOB.

OOBACHATH €AUHYIO IPUPOTY XUMUUYECKUX

CBA3EM.
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KPUCTAJUIMYECKUX PEMIETOK METAIIOB.
Jlabopamopuvie onvimwl. MoaenupoBaHue

METANINYECKON KPUCTAIIIMUECKON PEIETKU

YcranaBiauBaTh 3aBUCUMOCTD MCXKAY TUIIOM
XUMHYECKOH CBA3HU, TUIIOM KpI/ICTaJIJII/I‘-IeCKOI\/JI

pPEemETKN 1 (PU3NIECKUMHU CBOWCTBAMH BEIIECTB

BOI[OpOI[Hafl XUMHYCCKas CBA3b

Bonoponnas xumuueckas CBsI3b:
MEXMOJIEKYJIIPHAs U BHYTPUMOJICKYJISIpHAsI.
3HaveHHE BOJIOPOIHON CBSI3H B IPUPOJIC U KU3ZHU
YeJoBeKa.

Jlemoncmpayuu. BuneodparMeHTsI U CANIbI
«CTpyKTypHI Oenka». Jlabopamopmsie onvimai.

Jenarypanus Oenka

XapakTepru30BaTh BOAOPOAHYIO CBSI3b KaK
0COOBII THIT XUMHAYECKOU CBs3u. Paznuuarn
MEKMOJIEKYJIAPHYIO U BHYTPUMOJIEKYJISAPHYIO
BOJIOPOJIHBIE CBSI3H.

YcraHnaBaMBaTh MEKIPEAMETHBIE CBSI3H C
OMOJIOTHEH Ha OCHOBE PACCMOTPEHUS TTPUPO/IBI
BOJIOPOJIHOM CBSI3U U €€ POJIU B OpraHU3alrN

J)KMBOW MaTepuu

ITonumepsl

[Tonumepsl, UX NOTyYEHUE: peaKIun
MOJMMEPHU3ALIMH U MOJMKOHACHCAIIUH.
IInactmaccel. Bonokna. Heopranmueckue
IIOJIUMEPHI.

Jemoncmpayuu. Konnexkuun «Ilnactmaccey,

«Bonoxnay. O6pa3ibl

XapaKTepI/BOBaTB IMOJIUMEPDBI KaK
BBICOKOMOJICKYJIAPHBIC COCINHCHU. Paznuuats
pC€aKuuu MoJIUMEpU3al U IMOJIUKOHACHCAIUU.
OnuceIBaTh BaXKHEHUIIINE npeaACTaBUTCIIN

mIacTMacC 1 BOJIOKOH M Ha3bIBaTb
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HCOPraHN4YCCKUX MOJIUMEPOB — BCUICCTB

ATOMHOM CTPYKTYpPBI

00J1acTH UX IPUMEHEHUS. Y CTaHABIUBATH
€MHCTBO OPraHNYECKON U HEOPraHUYECKOM
XUMHH Ha IPUMEPE HEOPraHUYECKUX

HIOJIUMEPOB

JucniepcHble CUCTEMBI

JucnepcHbie cucTeMbl: qucniepcHas dasza u
nucniepcruonHas cpena. Kimaccudukarms
JUCTIEPCHBIX CUCTEM TI0 arperaTHOMY COCTOSTHHIO
U 1o pa3mepy vactuil ¢asbl. [ pydoaucnepcHbie
CUCTEMBI: AIMYJIbCUU, CYCIIEH3UHU, a3PO30JIH.
ToHKOOUCTIEPCHBIE CUCTEMBI: 3011 U FEJIH.
CuHepesuc u KoaryJsius.

Jlemoncmpayuu. OOGpa3ibl pa3IuYHbIX
JUCIIEPCHBIX CUCTEM: SMYJIbCHI, CyCIIEH3HI,
a’po3oJiel, rene u 3oieil. Koarynsanus.
Cunepesuc.

Jlabopamopnvie onvimol. Ilonydenne sMmynbcun
pactutenbHoro macna. [lonydenue cycrnensuu

«HU3BECTKOBOTI'O

XapakTepu30BaTh PA3ITUYHBIE TUIIBI
JUCIIEPCHBIX CUCTEM Ha OCHOBE arperaTHoro
COCTOSIHUS AUCTIEPCHOMN (Da3bl M TUCTIEPCUOHHON
cpenbl. PackpbIBaTh poJib pa3IMYHBIX TUIIOB
JUCIIEPCHBIX CUCTEM B JKU3HU ITPUPOJBI U
oO1ecTBa.

[TpoBoNTH, HAOIIOAATH U OIIMCHIBATH

XHUMHAYECKUM OKCIICPUMECHT




72



73

MoJIoKay. [losrydeHne KOJUIOUIHOTO pacTBOpa
KypHHOTO O€JiKa U UCCIICA0BAHKUE €r0 CBOMCTB C

IIOMOILBIO JIA3EPHON YKa3KH

10—21

Tema 2. Xumnueckue peakuuu (12 1)

10—11

Knaccudukanus xuMmuaeckux

peakuui

Peakuuu Ge3 n3MeHeHUs cocTaBa BEUIECTB:
AJUIOTPOTM3AIMY U U3oMepu3anun. [[pudarHbI
amotponuu. Knaccudukarus peakuuii o yucity
Y COCTaBYy PEAreHTOB U MPOAYKTOB H 110
teroBomy b dexry. Tepmoxumudeckue
YpaBHEHUS PEaKLUM.

Jemoncmpayuu. IK30- U SHAOTEPMUUYECKHE
peakuuu. TemioBbie IBIEHUS [IPU pACTBOPEHUN
CEPHOM KUCJIOThI 1 aMMUAYHOU CETTUTPBIL.
Jlabopamopnvie onvimul. IIpoBeieHHE peaKIuii,

HAyHuXx 10 KOHIA, 110 IIpaBuily BepTonne

KnaccudummpoBaTh XuMHUUECKHE PEAKITUH TIO
Pa3IMYHBIM OCHOBAaHMSIM. XapaKTepHU30BaTh
TETIIOBOH 2PPEKT XUMUUYECKUX PEAKIIUN U Ha
€ro OCHOBE pa3nyarh 9K30- U
SHIOTEPMHUUYECKUE PEAKIIHH.

OtpaxaTh TEII0BOH A(H(HEKT XUMHIESCKIX
peaxkuii Ha MUCbME C TIOMOIIbIO
TEPMOXUMHUYECKUX YPaBHEHHIA.

[IpoBOoaUTH pacyETHl HA OCHOBE
TEPMOXUMHUYECKHUX ypaBHeHHH. [IpoBOIUTH,
HAOII0aTh U OMUCHIBATh XUMHUECKUN

SKCIICPUMCHT




74



75

12

CKOpoCTh XUMHUYECKUX

peakuui

CKOpOCTh XMMHUYECKOM peakluy U

(akTops! e€ 3aBUCHMOCTH: IIPUPOJA

pearupyromux BeMeCTB, MIONAAb UX
COINPUKOCHOBEHUSI, TEMIIEPATYpPA,

KOHIEHTpalus U HATM4YKMe KaTaau3aTopa.
Karanuz. ®epmenTsl. UHrHOUTOPBI.

JHemoncmpayuu. 3aBUCUMOCTB CKOPOCTH
peaKIuu OT MPUPOJIBI BEMISCTB Ha

pUMepe B3auMOJICHCTBHS PacTBOPOB

Pa3IMYHBIX KUCIOT OJIMHAKOBOM
KOHIICHTPAIIUU C OJIMNHAKOBBIMH
Kycoukamu (TpaHyJIaMH) [IHHKA U
OJIMHAKOBBIX KyCOYKOB Pa3HBIX METAJUIOB
(MarHwusi, IUHKA, XKele3a) ¢ PaCTBOPOM
COJISTHOW KUCIIOTHI. B3anMoieiicTBre

PacTBOPOB CEPHOM KHUCIIOTHI C
pacTBopamMu THOCYIb(aTa HaTpPHs

pa3n1/111H0171 KOHIOCHTpAallUuu U
TCMIICPATYPHI. Mogenp KUIIAIIETO CIO0S.

XapakTepu3oBaTh CKOPOCTh

XUMHAYECKON peakuu U (PaKTOPBI

3aBUCUMOCTH CKOPOCTU XMMUYECKON
peakuy OT NPUPOBI PEArUPYIOLINX

BEIIECTB, NX KOHIICHTPAIUH,
TeMIepaTypsbl, IIIOMaan

CONPUKOCHOBEHUS BEIIECTB.
[IpoBOoaKTH, HAOTIOAATH M OTMCHIBATH

XAMHAYCCKUM OKCIICPUMCHT C IMOMOIIBIO

POAHOTIO A3bIKa U A3bIKAa XUMHUH.
XapaKTepI/IBOBaTB KaTaJInu3aTOpPhbI U
KaTaJii3 KakK CII0COObI YIIpaBJICHUA
CKOPOCTBIO XHUMHYSCKOM PCaKIu.
YcraHaBnuBaTh Ha OCHOBE
MCIKIIPCAMETHBIX CBsI3el ¢ OMosioruei

o01ree, 0COOEHHOE M €AUHUYHOE TS
(bepMEeHTOB Kak OMOIOTUYECKUX

KaTaJIu3aTOpOB.
PackpbIBaTh poiib pepMEHTOB B
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Paznosxenue nepokcua BOJA0POia ¢ TOMOIIBIO
HEOPraHUYECKHUX KaTaau3aTopoB (cojiel xenesa,
MO/ KaJIsl) U IPUPOHBIX 0OBEKTOB,
coJiepKalux Kataiasy (ChIpoe Msco,
KapTodens).

Jlabopamopuvie onvimwi. Pa3noxenne nepokcuaa

BOJIOPOJa C TIOMOIIIBIO AUOKCH A MapraHiia

OpraHus3aluu )KU3HU Ha SGMHG, a TaKXXC B

MUIIEBON U MEIULIMHCKOW MPOMBILIJIEHHO CTH

13

O06paTUMOCTh XUMUYECKUX PEAKITUH.
XUMHYECKOE PAaBHOBECHE U CIIOCOObI

€ro CMCICHuA

OO6patumbie peakiui. XUMHIECKOES pABHOBECHE
U crnocoOkI ero cMmemenusd. Oo1as
XapaKTepPUCTHKA PEaKIMKA CHHTE3a aMMHUaKa 1
YCIIOBUS CMEILCHUS PABHOBECHS
IIPOM3BOJICTBEHHOIO MIPOLIecca BIIPABO.

Jlemoncmpayuu. CMmelieHue paBHOBECHUS B

cucteme Fe3* + 3NCS™ ” Fe(NCS)3

XapakTepu30oBaTh COCTOSIHUS XUMHUYECKOTO
pPaBHOBECHS U CIIOCOOBI €r0 CMEIIECHUS.
[Ipencka3blBaTh HAMIPaBICHUE CMEIICHUS
XUMHYECKOTO PaBHOBECHUS MTPU U3MEHEHUU
YCIOBUH MPOBEACHUSI 00pAaTUMOM XUMHUECKOMN
peakuu. ApryMeHTUpOBaTh BIOOD
ONTUMAJILHBIX YCIOBHM MPOBEICHUS

TEXHOJIOTHUYCCKOTI'O IIpo1ecca.
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HabmronaTh 1 onuceiBaTh 1€MOHCTPAIIMOHHBIN

XUMHYECKHI OKCIICPUMCHT

14—15

IM'uaponns

IMunponus HeoOpatumeblil u o6paTumblid. Tpu
ciydas ruiponusa coJieid. Poisib rugposnsa B
obmeHe BeniecT. Posb rusponuza B
JHEepreTHueckoM odbMeHe. /Jemoncmpayuu.
I'maponus cosiel pa3mu4yHOrO THIIA.
BuneodparmenTs! u ciaiinel «bromornueckast
POJIb THUIIPOITU3AY.

Jlabopamopnvie onvimwi. VictibiTanue
UHAMKATOPaMU Cpeibl PACTBOPOB COJIeH

Pa3JIMIHbIX THUIIOB

XapakTepu3oBaTh rHIPOJIN3 Kak 0OMEHHOE
B3aMMO/ICIICTBHE BEIIECTB C BOJOM.
3anuceIBaTh YPaBHEHMS PEAKIMI THAPOJIA3A
pa3IMYHBIX cosiei. Paznuyars rugponus mo
KaTUOHY U aHHOHY.

[IpenckasbIBaTh PEAKLUIO CPEABI BOJHBIX
pacTBOPOB CoJiel, 0OPa30BAHHBIX CUIbHBIM
OCHOBaHMEM M c1a00i KUCIOTOH, cia0biM
OCHOBAHUEM U CUJIBHOM KUCIOTOM.
PackpbIBaTh pojib 00paTUMOTrO rMIPOIN3a
OPraHUYECKUX COCIMHEHUN KaKk OCHOBBI OOMEHa
BEIIECTB B JKMBBIX OpraHu3Max 1 00paTumMoro

ruapojun3a
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AT® kak OCHOBBI SHEPr€THIECKOTO OOMEHA B
JKUBBIX opranusmax. [IpoBoants, HaOMHOAATH U
OIIMCBHIBATh XMMHUYECKUI HKCIIEPUMEHT C

MMOMOIIIBIO POJHOTO A3bIKA U A3bIKa XUMHWHU

16

OKHCIUTEITFHOBOCCTAHOBUTEIILHEIC

peaknuu

OKHCITUTEITEHO-BOCCTAHOBUTEIILHBIC PEAKITUH.
Crenens okuciienus. OKUCIUTENs U
BOCCTaHOBUTEh. OKUCIIEHNE U BOCCTAaHOBJICHHE.
DNeKTpOHHBIN OanaHc JJemoncmpayuu.
[Ipocreiime OKUCIUTETEHO-BOCCTAHOBUTEIIbHbBIE
peakiuu: B3auMOJCHCTBHE IMHKA C COJISTHOM
KHCIIOTOM | kene3a ¢ cyabdarom meau(Il).
Jlabopamopmvie onvimsl. B3aumoaeicTeue
pactBopa cynbdara meau(Il) c xenezom u

TUAPOKCHUAOM HATpUs

XapakTepru30BaTh OKUCIUTEIBHO-
BOCCTAHOBUTCJIBHBIC PCAKIINHN KaK ITPOLECCHI C
N3MEHEHHEM CTeleHer OKUCIESHUS DJIIEMEHTOB
BEIIECTB, YUACTBYIOIINX B PEAKIUH.
CocraBnars ypaBHeHuss OBP ¢ nmomoiibio
METO/1a JIEKTPOHHOTO OajaHca.

[TpoBoauTH, HAOMIOJATH U OMTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT C MTOMOIIBIO

POAHOIO A3bIKA U A3bIKA XUMUU
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17-18 DNEKTPOIN3 PACIIIABOB M PACTBOPOB. | DJIEKTPOJIN3 PACTBOPOB U PaCIIaBOB XapakTepu30BaTh IEKTPOIU3 KAK
[IpakTueckoe npuMeHEHUE 31eKTpoanTOB. [IpakTHueckoe npuMeHeHne OKHUCJIUTEIBbHO-BOCCTAHOBUTEIbHBIN
JJIEKTPOJIA3a 3JIEKTpoJIn3a. ['anpBaHoIIaCTHKA. rporecc.
lanpBanocterus. PabunupoBanue. [Ipencka3piBaTh KaTOAHBIE U AHOHBIE
Jemoncmpayuu. Moniens 351eKTpoau3épa. MPOLECCHl U OTPakaTh WX HA MUCbME IS
Moienb 37eKTpOIU3HON BaHHBI JIJIS MOJYYEHHST | PACIJIABOB M BOJIHBIX PACTBOPOB AJIEKTPOJHUTOB.
amromunnsi. OOpa3ibpl TPOMBIIUICHHBIX H3eTui, | PacKkphIBaTh MpakTUUECKOE 3HAUCHUE
HU3TOTOBJICHHBIX HA OCHOBE TAJIbBAHOIUIACTHKU U | AJIEKTPOJIU3a
rajabBaHOCTEIMH
19
[IpakTnueckas pabora Ne 1. Pemenue| Pemenue skcriepuMeHTAIBHBIX 33124 110 TEMe [InanupoBaTh, MPOBOIUTH HAOIIOAAT U
OKCIIEPUMEHTANIBHBIX 3a1a4 110 TEME | «XUMHUYECKasl pEaKIUsI» OIMCBIBATh XUMHYECKUI IKCIIEPUMEHT C
«XuMUYecKas peakLus» coOIoIeHNEeM MPaBUJI TEXHUKH 0€30IaCHOCTHU
20

[ToBTOpEeHUE M 0000IIEHNE

HU3Y4YCHHOT'O

TGCTI/IpOBaHI/Ie, PCUICHUC 3a/la4 U YHpa)KHeHI/Iﬁ

10 TEMC

BBINOIHATE TECTHI, pemaTh 3a1a4u U
YIPaXHEHUS 110 TEME.
[TpoBOIUTH OLIEHKY COOCTBEHHBIX JIOCTHKEHUI

B YCBOCHUU TCMBI.
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KoppekTupoBarh cBOM 3HaHUS B COOTBETCTBUH C

IJIaHUPYEMBIM PE3YJIbTAaTOM

KonTponsnas pabora Ne 1 «CtpoeHue BemiecTBa. XUMUUECKas peaKius»

21
22—30 Tema 3. BemecTtBa 1 ux cBoiicTpa (9 4)
22 Mertamist
OO6mme ¢puznuecKre CBOMCTBA METAIIOB. O0600111aTh 3HaHUS U AENATH BLIBOBI O
Knaccudukanust METaIOB B TEXHUKE U XUMUHU. | 3aKOHOMEPHOCTSIX MOJIOKEHUS U U3MEHEHUH
OO0mme XMMUYECKHE CBOMCTBA METAJIOB. CBOWCTB METAJIJIOB B TIEPHOJIAX U TPYIITIAX
VYcnoBus B3auMOIEHCTBUS METAJUIOB C [Tepuonnyuecko CUCTEMBI.
pacTBOpamMu KUCJOT U coJieid. MeTtamoTepmMus. Xapaktepru3oBaTh 00ITHME XUMHUIECKHUE CBONCTBA
Jlemoncmpayuu. KoJuieKys METaioB. METAJJIOB KaK BOCCTAHOBUTEJIEH HA OCHOBE
B3anmoaelicTBre KOHIIEHTPUPOBAHHON a30THOM | CTPOEHMS MX AaTOMOB M TOJIOKEHHUSI METAIIIOB B
KHUCJIOTBI C MeIbl0. BCIIBIIIIKA TEPMUTHOM CMECH. | AJIEKTPOXUMHUYECKOM Py HAIPSIKEHUS.
IToptpet H. H. bekerora HaGnronaTh 1 onuchIBaTh XUMHYECKHI
AKCHEPUMEHT C MOMOIIBIO POJHOTO S3bIKA U
sI3bIKa XUMUHU
23 Hewmerannsl. biiaropoansie Hewmeranbl kak OKUCITUTENH. XapakTepu3oBaTh 0011e XUMUYECKUE
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Tra3bl

Hewmerasnmnsl, kak BoccTaHOBUTENH. Psif
3IEKTPOOTpHUIIATEIbHOCTH. IHEpTHBIE WK
0JIarOpOIHBIE Ta3bl.

Jlemoncmpayuu. KoJutekuys HEMETaIoB.
Benbimka uépHoro nopoxa. BeltecHeHne

TaJIOT€HOB U3 UX PAaCTBOPOB JIPYTMMHU raJloreHaMH

CBOMCTBA HEMETAJIJIOB KaK OKHCIUTEICH 1
BOCCTAaHOBHUTEJIEH HA OCHOBE CTPOCHUS UX
aTOMOB M TOJIOKEHUS] HEMETAJIJIOB B PALLY
ANEKTPOOTPULIATEIIHOCTH.

HaGnromats 1 onuchIBaTh XUMUYECKUAM
AKCHEPUMEHT C OMOIIBIO POJHOTO SA3bIKA U

SI3bIKa XUMHU

24

Kucnotsr HCOPTraHNYCCKHUE U

OpraHuvecKue

KucaoTsl ¢ ToukH 3peHns aTOMHOMOJIEKYIISIPHOTO
yueHusi. KHCIOTBI ¢ TOUKH 3peHUst TEOPUH
ANEKTPOIUTUYECKOH Tuccounanuu. Kucnotsl ¢
TOYKHU 3pEHHUS MPOTOHHOH Teopuu. O0Imme
XUMHUYECKHe cBoMcTBa KucioT. Kinaccudukanus
KUCHOT. [Jemoncmpayuu. Konmnexuus
OpPraHUYECKUX U HEOPTraHMYECKUX KUCIOT.

Jlabopamopnvie onvimwi. ViccaenoBanue

XapakTepu3oBaTh OpraHU4eCcKHue 1
HEOpPraHUYEeCKre KUCIIOThI B CBETE€ TEOPUHU
AIIEKTPOJINTUYECKOM JUCCOLUAIIIY U
npoToHHOH Teopun. KnaccuduumponaTth
OpraHNYecKre U HEOPraHUYECKUE KUCIOTHI MO
pa3IMYHBIM OCHOBAHUSIM.

Pasnuyarts ob1iee, 0cOOEHHOE U €IMHUYHOE B
CBOMCTBaX a30THOU, KOHIICHTPUPOBAHHOM

CEpPHOM U MYPaBbUHOU KHUCIIOT.
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KOHILICHTPUPOBAHHBIX  PACTBOPOB  COJITHOM W
[YKCYCHOM KHCJIOT KalleJIbHBIM METOJOM IIpU HX

[pa30aBJIeHUH BOJIOM

[IpoBoaKTH, HAOMIOAATH M OTMCHIBATH
XUMHYECKUN SKCIIEPUMEHT C MTOMOUIBIO

POAOHOTIO sA3bIKaA M A3bIKAa XUMUU

25

OcCHOBaHUA

OpraHuYecKue

HCOPraHn4e€CKue

41

OcHOBaHMSI C TOYKH 3PEHUS aTOMHO-
MOJIEKYJSIPHOTO yueHus. OCHOBaHUS C TOUKH
3pEHHS TEOPUU AIIEKTPOITUTHICCKON
nuccorani. OCHOBAaHUS C TOYKH 3PEHUS
MPOTOHHOU Teopuu. O0IINe XUMUYECKUE
cBolicTBa ocHoBaHui. Knaccuduxkarus
ocHOBaHWH. [Jemoncmpayuu. Kosneknus
ieao4eil 1 aMuHoB. B3aumoaenicTeue napos
KOHLICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHCIIOTHI K aMMHaKa («IbIM 0€3 OTHS»).
[Tonyyenue aMmMuaka M U3y4€HUE €O CBOMCTB.
Jlabopamopnvie onvimul. llonydyenue
HEpPacTBOPUMOTO TUAPOKCUAA U €r0

B3aNMOJIEVCTBUE C KUCIOTOU

XapakTepru30BaTh HEOPTaHNYECKNE OCHOBAHUS
B CBETE TEOPUU IEKTPOIUTUIECKON
Iucconmanuu. Pa3nndyare oduiee, 0coOeHHOE U
CIMHHUYHOC B CBOMCTBAxX THAPOKCHUAOB U
0eCKHCIOPOAHBIX OCHOBaHUN. XapaKTepu30BaTh
HX B CBETE MPOTOHHOUN TEOPUH.

[TpoBoNTH, HAOIIOAATH U OTIMCHIBATH
XUMHUYECKHH IKCIIEPUMEHT € ITIOMOLIBIO

POIHOIO A3bIKA U A3bIKA XUMHUHU
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26 AmboTEepHBIC COSTMHCHUS AMbOTEpHBIE OKCHUJIBI U THIPOKCH/IBI. XapakTepu30BaTh OPraHUYECKUE U
HEOPraHUYECKUE U OPraHUYECKUE [Toygenue u cBoiicTBa aM(pOTEPHBIX HEOopraHmyeckre aM(pOTepHBIC COCTUHEHUS KaK

HEOPraHNYECKUX COCMHEHUH. AMUHOKUCIOTH | BEIIECTBA C ABOMCTBEHHOW (DyHKIIMEH
— am(pOoTepHBIC OPraHUYECKUE COCTMHEHUSI. KHCJIIOTHOOCHOBHBIX CBOMCTB.
IlenTuap! ¥ IENTHIHAS CBA3b. ApryMeHTUpOBATh CBOWCTBA aMHUHOKHUCIIOT KaK
Jlemoncmpayuu. Iomyuenne amdorepHOTO aM(OTepHBIX OPTaHUYECKUX COCTUHECHHUI.
TUJIPOKCHIA U U3YYEHUE €r0 CBOMCTB. PackpbIBaTh Ha OCHOBE MEKIPEAMETHBIX CBSI3EH
Jlabopamopuvie onvimsi. [lonydaenune ¢ OMOJIOTHEN POJIb AMHHOKHUCIIOT B OpraHu3aIiiu
aM(oTepHOro THIPOKCHIA TTPU HEIOCTATKE U KU3HHA
M30BITKE MIETOYN

27 Comnu

Knaccuduxamus coneit. JKECTKOCTh BOBI U
cniocoObl e€ yctpanenus. [lepexon kapOonara B
rupokapOoHat u o0patHo. OO0IIKe XUMIUYECKHe
cBolicTBa coneil. /Jemoncmpayuu. Ilonydenue
JKECTKOM BOJIbI M YCTPAHEHUE €€ KECTKOCTHU.

Jlabopamophvle onvimsi. Y CTpaHeHHUE

XapakTepru30BaTh COJIM OPraHUYCCKUX H
HEOPraHMYECKUX KHCIOT B CBETE TCOPUHU
SJIEKTPOJIUTHYCCKOM JUCCOIIHAINH.
KnaccuduipoBath COJIH 10 Pa3InIHBIM
OCHOBaHHSIM.

Paznnuath 0011ee, 0COOCHHOE M €IMHUYHOC B

CBOMCTBax CpCaHUX U
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JKECTKOCTH BOJIEI

KHCJBIX COJIEH.

OHI/ICI)IBaTB KECTKOCTDH BOAbBI U CHOCO6BI eé
YCTpaHEHHSI.

[IpoBOoANTH, HAOTIOAATH M OTKHCHIBATH
XI/IMI/IquKI/IfI 3KCH€pI/IM€HT C ITIOMOIIIBIO

POOHOTIO sA3bIKa M A3bIKAa XUMHUU

28 IIpaktnyeckas pabora Ne 2. Pemienue| Pemenue skcriepuMeHTaIBHBIX 3a71a4 110 TEMe: [1nanupoBaTh, MPOBOIUTH, HAOIIOIATH U
9KCIIEPUMEHTANIBHBIX 3371a4 110 TeMe | «BemiecTBa u uX CBOHWCTBa» OTIMCBHIBATH XUMHUYECKUH IKCIIEPUMEHT C
«BemecTBa u ux cBOHCTBa» COOIIOICHUEM ITPABUII TEXHUKU O€30I1aCHOCTH
29
IToBTOpeHue u 0600IIEHNE TEMBI TectupoBanue, pelieHue 3a1a4 U yupaxHeHUd | BBINoOnHATE TeCTshl, peiars 3a1a4u u
10 TEME yIpa)KHEHUs 110 TEME.
[TpoBOUTH OLIEHKY COOCTBEHHBIX JJOCTHKEHUI
B yCBOEHMHU TeMbl. KoppekTupoBats cBOU
3HaHUS B COOTBETCTBUU C IUIAHUPYEMBIM
pe3ynbTaToOM
30 KonTtponpHast padota Ne 2 «BemecTBa 1 ux CBOWCTBa»
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31—34 Tema 4. XuMusi 1 coBpeMeHHOe 0011ecTBO (4 4)

31 XUMHUYECKasi TEXHOJIOTHS
[IpousBocTBO aMMHaKka U METaHOJIA. XapaxkTepr30BaTh XMMHUUECKYIO TEXHOJIOTHIO
XHMHUYECKHUE MPOIIECCHI, JIe)KAIUE B OCHOBE KaK MPOU3BOIUTEIBHYIO CHITY 00IIECTBA.
IIPOM3BOJICTBA aMMHaKa U METaHoJIa. OnuceIBaTh XMMHUYECKHUE MTPOLIECCHI, JIEKAIIHIE B
XapaxkTepucTuka 3Tux npoueccon. OOmue OCHOBE ITPOM3BO/ICTBA aMMHaKa U METaHOJIa, C
HayYHbIE PUHIIATIEI XUMAYECKOTO MOMOTIIBIO POJHOTO SI3BIKA U SI3bIKA XUMUH.
MIPOU3BOJCTBA. [{emoncmpayuu. Monens YcraHaBIMBaTh aHAJIOTUU MEXIY ABYMS
MPOMBIIIJICHHON YCTaHOBKH TIOTY4EHHS CEPHOH | TIPOM3BOJICTBAMHL.
KUCJIOTBI. MoieNb KOJIOHHBI CHHTE3a aMMHUaKa ®opmynupoBaTh 001IME HAYYHbIE TPUHIIUIIBI

XMMHUYECKOTO IIPOU3BOJICTBA
32

XuMHuuecKasi [paMOTHOCTb Kak
KOMIIOHEHT 00LIeH KyJIbTYypbl

YCJIIOBCKA

MapkupoBKa yImaKkOBOYHBIX MaTEPHUAJIOB,
AJICKTPOHHUKHU U OBITOBON TEXHHUKH, YKOJOTHYHOTO
TOBapa, NPOJYKTOB IUTAHUS, STUKETOK IO YXO1y
3a oJIekA0U. [Jemoncmpayuu. BuneodparMeHThI
U CIIaliJIbl O CTEIEHHU 3KOJOTHUECKON UUCTOTHI

TOBapa.

AprymeHTupoBaTh HEOOXOAUMOCTh

XUMHYECKON TPaMOTHOCTH KaK KOMIIOHEHTa

OOIIEKyTbTYPHON KOMIIETEHTHOCTH YeJIOBEKa.
YMeTh mosydyaTh HEOOXOAUMYIO MH(OpMAIHIIO ¢
MapKUpOBOK  Ha

YIIaKOBKax Pa3JIMIHBIX

IMPOMBIIIJICHHBIX
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Jlabopamopnwie onvimul. V3yuenne MapkupoBOK
Pa3UYHBIX BUJIOB MPOMBITIICHHBIX

IMPOAOBOJILCTBCHHBIX TOBAPOB

" IPOJOBOJIBCTBCHHLIX TOBAPOB

33—34

IloBTOpenue u 0606menue kKypca. [loaBeneHue HTOroB y4eGHOro roja
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