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MOACHUTE/IbHAA 3ANMUCKA

@denepanbHBIii TOCYIapCTBEHHBIM 00pa30BaTebHBIN CTaHIApT OO0IIero o60-
pa3oBaHHs, a Tak)Ke OCHOBHBIE HWJEH M TOJOXEeHUsl lIporpamMmbl pa3sBUTHS H
(opMupoOBaHHs YHHBEpPCAIBHBIX YYEOHBIX NEHCTBUU IS CpeaHero oOmero
00pa30oBaHUs COCTABIISIIOT OCHOBY IpejuiaraeMoi pabodei mporpamMMel.

DTa nmporpamMMa JOTHYECKH MPOJIOJHKAET MPOTpaMMBbl Ui Ha4aJbHOTO 00-
IIEro ¥ OCHOBHOTO 00IIero oOpa3oBaHUsI B O0JAacCTH pPa3BUTHUS BCEX OCHOB-
HBIX BHJOB JAEATEILHOCTH OOydaemblXx. OHa cocTaBiieHa ¢ y4€TOM OCOOEHHO-
CcTell, KOTOpble OOYCJIOBIIEHBI B IIEPBYIO OYepeab INMPEAMETHBIM COJIEPKAaHUEM
W TICHUXOJOTMYECKUMHU BO3PACTHBIMHU OCOOCHHOCTSIMHU OOYYarOIIUXCsl.

ITo3HaBaTenbHasl AEATEILHOCTh MPHU M3YYEHUHM Kypca XMMHUH Ha 0a30BOM
YPOBHE UIrpaer BEAyIIyI0 POJIb B pa3BUTHH OCHOBHBIX BHJIOB y4yeOHOW jesi-
TEJIbHOCTH CTaplIeKiacCHUKOB. OHU OBJIQJACIOT METOJaMU HAy4YHOTO IO3Ha-
HUsI, Hay4daTCs IIOJIHO M TOYHO BbBIpaXXaTb CBOU MBICIIU, XapaKTEpuU3oBaThb,
OOBSICHATH, KIIACCU(PHUIMPOBATH XUMHUYECKHE OOBEKThI, paboTaTh B TpYyIIe,
aApryMeHTUpOBaATh CBOIO TOYKY 3pCHHsA, HAXOAHUTH, HCIIOJIB30BAaTh Pa3JIMYHBIC
WCTOYHUKH WH(OpPMAIMHM U MPEJCTaBISITh B YCTHOW M NMUCHBMEHHOUW pedu pe-
3yabTaThl aHaiau3a 3TOH MHOpManuy.

OpHa u3 3aj7a4 oOy4YeHHUs] B CpPEJHEH IIKOJIe — OIpeJieJIeHUE JajibHeHIIeH
00pa3oBaTeIbHOW TPACKTOPUHM U OTBETCTBEHHBIM BBIOOP KU3HEHHOTO U IIPO-
(eccrnonanpHoro myTtu. [ns pemeHus 3TOW 3alady CTapLICKIACCHHKH JOJIK-
HBl MCHOJIb30BaTh NPUOOPETEHHBIM Ha ypOKax XHMHH OIBIT JIESTEIHLHOCTH B
npodeccuoHalibHON cdepe U 000K KUZHEHHOW CUTYaIMH.

CormacHo o0pa3oBaTeIbHOMY CTaHAApPTY, TJaBHBIE LeJH CpeAHero ooiue-
ro 00pa3oBaHMsl COCTOST:

1) B mpuoOpeTeHHH 3HAHWM, YMEHUNW W CIOCOOOB JEATCIBHOCTH, COJECH-
CTBYIOIIUX (OPMHUPOBAHHIO IEJIOCTHOIO IPEACTABICHUS O MHPE;

2) B pa3BUTUU OIBITa Pa3HOOOPA3HON [ESITEIBHOCTH, CAMOIO3HAHUS U
CaMOOTIpEeICIICHHUS;

3) B 0CO3HAaHHOM BBIOOpPE WHIAMBHUIYATHHOW 0Opa3zoBaTEILHOW TPACKTOPUH
1 npodeCCUOHAITBHON eI TeIIbHOCTH.

Bonpmioit BkITam B JOCTHIKEHUE ITHX Ieeil cpemHero obmiero oOpasoBa-
HUS BHOCHUT H3yUYeHHMe XHMHH, KOTOPOE IPHU3BAHO 00eCHeYUuTh:

1) dbopmupoBaHHE €CTECTBEHHO-HAy4YHOU KapTHHBI MHUpa, B KOTOPOM CH-
cTeMa XMMHUYECKUX 3HAHUU SABIAETCA €€ BaXKHEUIIMM KOMIIOHEHTOM;

2) pa3BUTHE HWHTEIUIEKTYaJlbHOTO W HPAaBCTBEHHOrO MOTCHIMANA CTapiie-
KJIACCHMKOB, (OPMHPOBAHMUE y HHUX OJKOJOTHYECKHM T'PaAaMOTHOIO IIOBEJICHUS B
yueOHOW W MPOdEeCCHOHAIBHON NEeSITeIFHOCTH, a TakXXe B OBITY;



3) oco3HaHWe CTapHIeKIACCHUKAMU HEOOXOJUMOCTH Pa3BUTHUS XHUMHH H
XUMHUYCCKOUW TPOMBINIIICHHOCTH KaK MPOW3BOJIUTEIILHOU CHIIBI OOIIECTBA;

4) noHuMaHWE HEOOXOJMMOCTH 0€30IaCHOTO OOpalleHus ¢ BElIeCTBAMU
U MaTepuajaMH, HCIOJBE3YEMBIMHU B NPO(PECCHOHATBHON NEITEIBbHOCTH H TI0-
BCEIHEBHOM >KU3HMU.

easiMmu n3y4eHus] XHMUHU B CpPedHEell IIKOJE SIBJSIIOTCH:

1) moHuMaHWe 3HAYMMOCTH XUMHYECKUX 3HAHUU I KaXKJIO0TO YjeHa CO-
UuyMa;, YMEHHUE OIICHUBATh pPa3JIMUHbIC (DAKTHI U SIBJICHUs, CBSI3aHHBIC C XH-
MHUYCCKUMH OOBCKTAMH W MPOIECCAMK, Ha OCHOBE OOBCKTHUBHBIX KPUTCPHUCB
U ONpPEACIEHHON CHCTEeMBbI IIEHHOCTEH, (OPMYyTHUpPOBaTH U OOOCHOBBIBATH
COOCTBEHHOE MHEHMUE;

2) nmoHUMaHHE POJU XUMHH B COBPEMEHHOW €CTECTBEHHO-HAYYHOW Kap-
TUHEC MHpPA W HCHOJBb30BAHUE XUMHUYCCKUX 3HAHUU JJIsI OOBSICHEHHUS OOBEK-
TOB U IPOLIECCOB OKPYXKAKOIIEU NEUCTBUTEIBHOCTH — MNPUPOJHOH, COLHAIIb-
HOU, KyJIbTYpPHOMH, TEXHUUYECKON Cpelbl;

3) dopmupoBaHHEe y CTapIICKIACCHUKOB MPU HM3YYCHUH XHUMHH OTIBITA
IMO3HAHUSI U CAMOIIO3HAHUS C IMOMOIIBI KIKOUYCBBIX KOMIIETCHTHOCTEH (KITtO-
4EeBBIX HAaBBIKOB), KOTOPbIE UMEIOT YHHBEPCAIBLHOE 3HAYCHHE JUISI Pa3JIMYHBIX
BHUJIOB NICSATEIILHOCTH, — IIOMCKA, aHajiu3a U 00paboTKH MH(pOpPMAIMH, HU3rO-
TOBJICHHUSI MH(DOPMAIMOHHOTO NPOJIYKTAa W €ro IPEe3eHTAIlUH, NPHUHATHS pe-
HICHUH, KOMMYHHUKATHBHBIX HaBBIKOB, 0E30MacHOTO OOpalleHus C BellecTBa-
MH U MaTrepuajliaMu B IOBCEJIHEBHOHN >XU3HU U TPO(ECCUOHAIBHON AesTelb -
HOCTH.

METOANYECKMUE OCOBEHHOCTMU
MPENOAABAHNA KYPCA XUMUMU

Copepxanue Kypca peanusyercss M3 pacuéra 1 4 B Hememo. DTOT JIUMUT
BpPEeMEHH M OOYCIIOBIMBAET psA METOAWYECKMX OCOOEHHOCTEH IpPEernoJaBaHUs
Kypca.

HN3yuyenne xuMun Ha 0a30BOM ypPOBHE allpHOPH HE TOTOBHUT CTapIIEKIaccC-
HUKOB K crmade EI'D mo xummun. [losToMy B MOCTpOEHHH Kypca HCIIOIb30BaH

aumponoyenmpuyeckuti nooxoo, Ipu KOTOPOM 00y4YeHHUE NpeIMETy IIPOHrcC-
XOOUT Ha OCHOBE y4€Ta HMHTEPECOB, CKIOHHOCTEH W OCOOCHHOCTEH cTapiie-
KJIACCHUKOB BMECTO XEMHOIIEHTPHYECKOTO MOAX0/1a, MPHU KOTOPOM OOydeHHE
XUMHH CTPOUTCSI HAa OCHOBE NMPHUHIIMIIOB M METOJOB MO3HAHMUSI CaMOW XUMHHU.

Hwuzkast MoTuBanust M3y4eHUsI XUMHUH OOJBIIMHCTBOM yYaIlIuXcs T'yMaHHU-
TapHBIX, (PU3UKO-MAaTEMaTHYECKUX KJIACCOB M IIKOJI O0OyCJIOBIEHA €€ CTaTyCcoOM
Kak HenpodmibHOW mucnuruinHbl. C [eablo MOBBIIICHHUS WHTEpeca K XUMHUH
Y TakMX CTapLICKJIACCHUKOB B yUY€OHHMKaX IPEIyCMOTPEHO YCHICHHE npu-
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K1aoHo2o Xxapaxkmepa COJIEp>XKaHWsI W II03HABATEJIBHOM JESITEIbHOCTH yda-
mIUXxcsi, T. €. JeJlaeTCsl aKIeHT Ha CBSI3M XHUMHH C IOBCEIHEBHOW JKM3HBIO Ye-
JoBeka. Tak, B Kypce OpraHH4ecKOid XMMHUU Ha 0a30BOM ypOBHE IIpejroJara-
ercs wu3yuyeHue pasznena «OpraHudeckass XUMHsS W OOMIECTBO», KOTOPBIH
3HAKOMUT CTApIIEKIACCHUKOB C OCHOBaMHU OHMOTEXHOJIOTMH W XWMHH TOJINME-
poB. A B Kypce 00mIei XuMHUU B pa3zaeie «XUMHUsI U COBpEMEHHOE OOIIeCTBO»
paccMaTtpuBaercs Tema «XHMHYECKas T'PaMOTHOCTh KaK KOMITOHEHT OOIIel
KYJIBTYPBI YelOBeKa», (OPMHUPYETCS MPEICTABIEHHUE O HEOOXOAUMOCTH CJIENO0-
BaHUsI MHCTPYKIMSIM K JIEKAPCTBEHHBIM IIperaparamM M OBITOBBIM HpubOpam.
C nenplo NpaBHWIBHOTO YXOJa 32 TPUKOTAKHBIMU WU3IEIUsIMU (YUCTKOM, CTHD-
KOMW, CYIIKOM, YTIOKKOW) (hopMHUpYyeTCs] yMEHHE YUTaTh UX ITHUKETKH.

YueOHbIH MaTepuall Kypca XMMHUH Ha 0a30BOM YpPOBHE H3JIOKEH HE B CY-
XOM AHAAKTHYEeCKOM dopmare, a B popmame cobecedosarnuss ¢ OOyIAFOIIM-
Csl HA OCHOBE peaJIn3allMi MEXIPEIMETHBIX CBI3€H C MHUPOBOW XYyJOKECTBEH -
HON KyJIbTYpOH, JIUTEPATypOH, UCTOPHUEH.

VYcuinenue rymanvurapmusanvun B OGy'—IeHI/II/I XUMHUHU B KJaccCax U IIKOJIaX ry-
MaHUTAPHOTO TMPOPUIST MPOBOIUTCI C IOMOIIBKD METOIOB, NPHUEMOB U
CpeACTB, NPUMEHSCMbBIX TIPU H3YUYCHHUHW TYMaHUTAPHBIX AUCLHHUIIINH. Hanpn-
MEp, XOPOLIMNH pe3ysbTaT MPU H3YUYEHUHU KaK HHOCTPAHHOIO sI3bIKa, TaK M
XUMHUH JaET HUCIIOJB30BAHUE XUMHUUYECKOIO MaTepuaja Ha MHOCTPAHHOM sI3bI-
KE€ yYalllUMHCS IIKOJI M KJIACCOB C YINIyOJEHHBIM H3y4YEHHEM COOTBETCTBYIO-
IIEro WHOCTpAaHHOro s3bika. Emé Oonbmnii 3¢dekT npu u3ydyeHuu o00ux
peaMeToB OyJeT HOCTUTHYT, €CIH K Moadopy XMMHUYECKOIo Marepuaja Ha
MHOCTPAHHOM SI3bIKE MPUBJIEKAIOTCSI M CaMH ydYalllUecs, KOTOpPbIE HaXOJsIT U
MPEeACTABISIOT HHPOPMALHIO O Pa3BUTUH XUMHUYECKOW HAYKH WU MPOMBIIIJICH-
HOCTH B CTpaHaX HM3y4dyaeMoOro s3bIKa M O POJIM YUYEHBIX-XMMHKOB 3THX CTpaH
(3amaHusA MO TMOWUCKY Takod mHpoOpManuu NpUBOIATCS B pyOpukax «Mcmomns-
3yWTe NOTIONIHUTENIbHYIO HH(pOpManuio» u «Bpipa3dure cBo€ mHeHue»). BbI-
IMOJITHEHUE NMOJOOHBIX 3aJaHHUM MO3BOJISIET TaK)Ke pa3BHBATh MH(GOPMAIIMOHHO-
KOMMYHHUKATUBHYIO KOMIIETEHTHOCTh CTapPIIEKJIACCHUKOB.

B knaccax ¢usnko-mMaTeMaTHdeckoro mpowisi TeMbl, CBS3aHHBIE ¢ (H-
3UKOM, U3y4aroTCsi Ha OCHOBE aKTHUBHBIX (opMm oOyueHus (Oecend, TUCITYTOB,
YPOKOB-KOH(MEPEHINI), YTO MO3BOJISIET 3HAYUTEIBHO YBEIWYHUTH JOJIO CaMO-
CTOSITEJIBHOM padoThl yuarniuxcs. Hanpumep, mogoOHbIN mOaX0/ 1eiecooopas-
HO TIPUMEHSITh TP HW3YYEHUHW CTPOCHUSI aToMa M BEIIeCTBa, HEKOTOPBIX
acIieKTOB (PM3UYECKON W KOJUIOMIHOW XWMHH, Ta30BBIX 3aKOHOB. TakoW WH-
TEerpaTUBHBIA TOAXOJ K OOyYEHHIO XMMHH Ha 0a30BOM YPOBHE ITO3BOJISIET
(hopMupOBaTH IENOCTHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpA.

Xumuueckuti sxcnepumenm u pacuémuvle 3a0ayu  no gopmyaam u
ypasHenusm B Kypce 0a30BOTO YPOBHS HM3-3a HEOOJBIIOTO JMMHUTA BPEMEHU
HCIIONB3YIOTCS HECKOJBKO HHade, YeM B OCHOBHOW IIKOJIE M TPU HU3YUYCHHUU
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XUMHUH Ha yTIryOnéHHOM ypoBHe. Tak, yBelIWdYeH YHIEeIbHBIM BEC JIEMOHCTpa-
IIMOHHOTO 3KCIIEPUMEHTA U YMEHBIIEH YJIEIbHBIM BEC JIa0OpaTOPHOrO y4YEHU-
YEeCKOro JKCIIEpHUMEHTa. B CBSA3M C 3TUM NIpH BBINOJHEHUH JIEMOHCTPAI[HOH-
HOTO DKCIIEPUMEHTa YYUTEJIO0 PEKOMEHYETCsl NMPUBJICKATh y4Jallnuxcs B Kade-
CTBe accucTeHTOB. Kpome 3TOro, ¢ mneipi0 SKOHOMHUH BPEMEHHU U YCHIICHUS
HarJSIAHOCTH Ha ypOKaxX XMMHUM IpeJularaeTcsi UCIOoJIb30BaTh BHIAeO(parMeH-
Tl M BUJCOMATEpPHAJIbl, & TaKX€ KOJUICKIIUH, ITOJITOTOBJICHHBIE K KaXKIOMY
YPOKY XUMHH Ha OCHOBE PHCYHKOB-KOJUIQXKEHW W3 YUYECOHHUKOB.

Yto0Obl peann3oBaTh B3aMMOCBSI3b KaueCTBEHHOW W KOJIWYECTBEHHOW CTO-
pOH H3ydYaeMbIX XUMHYECKHX OOBEKTOB (BEIIECTB M pPEaKIHii), HEOOXOIUMO
TaK)X€ yBEJIUYNUTH YACJIbHBIM BEC CaMOCTOSITeNIbHOW paboThl ywamuxcs. C
9TOM HEeNbI0 pacyéTHbIE 3a/la4yd, NPHUBEAEHHBIE B KOHIE Ka)XXJ0ro mnaparpada,
OLICHUBAIOTCS Y KOMMEHTHPYIOTCSI YUUTEJIEM Ha NMPOTSDKEHUHW 3—5 MUH B Ha-
Haje KaXkJIoro ypoka.

Packpvimue ceasu uzyuaemozo mamepuana ¢ o6yoyweu npogeccuonab-
HOUl 0eAmenbHOCMbIO 8LINYCKHUKA CcpedHell WKObl cnocobcmeyem ycuie-
HUIO MOMUBAYUU YHAWUXCA K UZYUEHUIO HenpoduibHol oucyuniunvi. Hau-
Ooustbmiuii 3(pHeKT HaAOIIOAACTCS MPU CAMOCTOSTSIILHON paboTe cTapIieKiIace-
HHUKOB IIO PACKPBITHIO 3TOH CBA3M, HaIpHUMEp NPH BBINOJHEHHHU 3aJaHHUM C
o6miei TeMatukoil «IToaroToBbTE COOOIIEHHE O TOM, KaK CBS3aHbI CBEICHMUS
KOHKPETHOW TEeMbl C BBIOpaHHBIM BaMH BY30M WM ¢ Oyayuied mpodeccuo-
HaJIbHOMN JI€SITECIBbHOCTBIOY.

Bonpuryio poss B MHTErpanuy 3HAHUH CTaplLICKIACCHHUKOB IO XMMHH H
OPYTUM TIpeaMeTaM HUIParoT Quiocopckue xameeopuu u 3aKOHbl, HaAIPUMEDP
3aKOHBI IEepex0Jia KOJIMYESCTBEHHBIX OTHOLICHWIH B KaueCTBEHHBIC, €IUHCTBA U
00pBOBI TPOTHBONOJIOKHOCTEH. Hanpumep, B Xoae NUCKYCCHUU O CYTH HEPHO-
IUYECKOT0 3aKOHA ydalluecs NMPUXOASAT K BBIBOAY O NPUYHMHHO-CIIEACTBEHHOMN
CBSI3M MEXIY HU3MEHCHHEM CBOMCTB DJIEMEHTOB M 00pa3yeMbIX MMH BEUIECTB
W BEIWYHMHOW 3apsAloB UX aTOMHBIX SAE€p WM O JBOHCTBEHHOM IIOJIOXCHUH
BOJOpOAA B IEPHUOIUYECKON cCHCTEME.

OnuH 4Yac B HeAENI0, OTBEIEHHBIM Ha H3y4YyeHHUE Kypca, Npearojiaraet
IIUPOKOE  HCIIOJIb30BAHUE JIeKYUOHHO-CEMUHAPCKOU  POpMbl  NpO8edeHUs
yuebuvix 3aHsmuil. ITO HE TOJBKO MO3BOJISIET cTapliekiiaccHukaMm 3¢ dek-
THUBHO YCBaWBaTh COJEpKaHHE Kypca, HO M FOTOBUT HX K IPOJOJDKEHHIO 00-
pa3oBaHHsA B BBICIIEH IIKOJE, TAe Takas ¢opma Ipeobdianaet.



ObLLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA

OCOOEHHOCTH COJEpKaHHUSI U METOJIMYECKOTO MOCTPOCHUSI Kypca XUMHU
chopmupoBanbl Ha ocHOBe PI'OC COO.

1. Conepxanue Kypca BBICTPOCHO JIOTHYHO U JOCTYITHO B COOTBETCTBHUH C
CHUCTEMHO-/ESATEeIILHOCTHBIM IIOJIXOJIOM Ha OCHOBE HMEpapXWHM Y4eOHBIX IpoO0-
JIeM.

2. B 10 xmnacce cTaplICKJIACCHUKH 3HAKOMSTCS C OOTaThIM MHPOM oOpra-
HUYECKHX BEIIECTB, YCTAHABJINBAsT B3aMMOCBSI3b XUMHYECKOIO CTPOCHUS dTHUX
BEIIECTB C MX CBOWCTBAMHM M TNPUMEHEHUEM.

3. Conmepxanue kKypca obmieid xumun B 11 kitacce cnocodctByeT popmu-
pOBaHHIO €JIWHOW XWUMHWYECKOW KapTHHBI MHpa Yy BBIIIYCKHUKOB CpeaHeil
IIKOJIBI MyTEM PAacCMOTPEHHsI OOIIUX JUISI HEOPTraHMYECKOW W OpraHu4ecKoi
XUMUU TIOHSATHUH, 3aKOHOB U TEOpPHUH.

4. V3zydeHue Kypca NpOBOJUTCS Ha OCHOBE COYETAaHUSI TEOPUH U MPAKTUKH
MpoOJIEMHOTO O0yYeHHUs Y MOoJauu MaTepualia B JIOTUKE HAyYHOTO ITO3HAHMUSI.

5. TeopeTnueckue TOJIOXKEHUSI Kypca HIMPOKO IOJKPEIUICHBbI JIEMOHCTpa-
OHUOHHBIMHN XHUMHUYCCKHUMHU OSKCIICPHUMCHTAMM, Ha60paT0pHBIMI/I onblITaMHu H
MPaKTUYECKUMHU paboTaMHu.

6. Peanusyercs uHTErpaunus COAEpXKaHUA Kypca ¢ IpeAMeTaMH HE TOJIBKO
€CTECTBEHHO-HAy4YHOr0, HO M T'YMaHHTapHOTO IHKJA.

7. JIOCTH)XKEHHMIO NPEIMETHBIX, METAalPeAMETHBIX M JIMYHOCTHBIX pe3yJibTa-
TOB crocoOcTByeT cucTeMa 3ajaHuii B (opmare pedIieKCHH: TPOBEPbTE CBOU
3HaHUS, MPUMEHUTE HMX, HCIOJIB3YHTE NOINOIHHUTEIbHYI0 HH(OPMALHMIO, BhIpa-
3UTE€ CBOE MHEHHE.

8. PackpwiBaeTcsi pojb POCCUHMCKUX Y4YEHBIX B CTAHOBJICHUHM MHPOBOU XH-
MHYECKOM HayKH, YTO CIIOCOOCTBYET BOCHMTAHHUIO NAaTPUOTH3Ma M HaIHO-
HAJIBLHOH caMoOHAeHTU(DUKAINH.

9. Kypc peanusyer cBA3b y4eOHOM AUCUUIUIMHBI C KU3HBIO, YTO CIIOCO0-
CTBYeT YCHJICHHIO MOTHBAIlUH YYAIIUXCs K M3YUYCHUIO HENPOUIBHOTO Mpes -
MeTa 4Yepe3 pacKphITHE CBS3M HM3y4aeMoro marepuaia ¢ Oymymieid oOpaszosa-
TEJILHOW TpaeKTopueil u npodecCuoHalIbHON JIeATEIILHOCTHIO.

10. B Kkypce mpencTaBlieHbl COBPEMEHHBIC HAIIPaBIICHHS Pa3BUTHS XUMH-
YeCKOW HAyKW M TEXHOJIOTHH.

11. B kypce Hamiau OTPaXEHHE CIEAYIOIIUEe COACp)KATCIbHBIC JIMHUH:

¢ «BemecTBO» — 3HaHHUS O COCTaBe, CTPOCHHH, CBOMCTBax ((PU3HMYCCKHX,

XHUMHYECKUX W OHMOJOTHYECKHX), HaXOXXJICHHH B NPHUPOJEC M NOIyYCHUU

BOXHEHIITUX XUMHUYECKHUX BEIIECTB;

o «XuMHYecKasl peaKUUA» — 3HAHHUA O INPOLECCax, B KOTOPBIX IPOSBIIS-

FOTCS XMMHYECKHE CBONCTBA BEIIECTB, YCIOBHUAX HUX TMPOTEKAHUS W CIIO-

cobax yIpaBieHUS HUMHU;



¢ «IIlpuMeHeHHe BelIecTB» — 3HAHUE B3aUMOCBA3U MEXKJY CBOWCTBAMH
BEIIIECTB, YaCTO MCIOJIB3YEMBIX B OBITY, IPOMBIINIJIEHHOCTH, CEIILCKOM XO-
3SCTBE, 3/IpaBOOXPAHEHUM U Ha TPAHCIOPTE, U UX IPUMEHEHUEM;

e «SI3pIK XMMHHM» — CHCTE€Ma 3HAHUHW O BaXXHEUIIMX MOHITHUSIX XUMHHU U
XUMHUYECKOM HOMEHKJIAType HEOPTaHWYECKUX M OPraHUYECKHUX BEIISCTB
(MIOITAK w TpuBMaIBLHOW); BIaJCHUE XWMHYECKOW CHUMBOJIMKOU U €&
OTpaXEHHEM Ha IMUCbME — XHMHUYECKMMHU 3HaKaMu (CHMBOJIAMHU) IpPH
cocTaBjieHUN (OpMyJd M ypaBHEHHH, a TaK)Ke IpaBUJIaMH IepeBOJla WH-
(opmanumu ¢ pogHOTO sI3bIKA Ha SI3BIK XUMHHU M O0OpaTHO.

MECTO NMPEAMETA B YYEBHOM T[JIAHE

Kypc xumuum B cpenHel mkosie rnpeaycmarpuBaercst denepaibHbIM rocy -
JapCTBCHHBIM O6paSOBaTCHBHBIM cCTaHAapTOM KaK COoCTaBHasd 4YaCTb IPpEAMET-
HOU oOyactu «EcTecTBeHHO-Hay4YHbIe npeaMeTb»y. OOydaronimuecss MOryT BbI-
6paT1) JJIsT U3YyYUCHUS I/IHTer'pPIpOBaHHI)Iﬁ KypCc €CTECTBO3HaAHUA HIIM XHUMUIO
KaKk Ha 0a30BOM, Tak M Ha YriiyOJIEHHOM YpOBHE.

PaGouasi mporpamMma mo XWUMHH JUIsI cpeaHero oOuiero oOpa3oBaHHUs Ha
0a30BOM ypoOBHE cocTaBieHa u3 pacuéra 1 u B Henmenro (70 4 3a nBa rona
oOyueHus).

JINMYHOCTHbIE, METANPEAMETHbBIE
U NPEAMETHbBIE PE3Y/IbTATbl OCBOEHUA
KYPCA XUMUU

OOyueHne XMMHHM B CpedHed IIKoje Ha ©0a30BOM YpOBHE I10 JaHHOMY
KypCy CHOCOOCTBYET IOCTHMIKEHHIO OOYYaIOIIMMHCS CISAYIOIIUX JHYHOCTHBIX
pe3yJIbTaToB:

1) 49yBCTBO TOPAOCTH 3a POCCHMCKYI0 XHMHYECKYIO HayKy H OCO3HAHUE
POCCHHUCKON TPaKJAHCKON HASHTHUYHOCTH — 8 YEeHHOCMHO-OPUEeHMAYUOHHOU
coepe;

2) oco3HaHHWE HEOOXONHMMOCTH CBOCH IMO3HABATEIHLHON [CSITECIBHOCTH U
YMEHHE YTPaBISITh €10, TOTOBHOCTh U CIIOCOOHOCTH K €CaMOOOpPa3OBaHWUIO Ha
MPOTSHKEHUN BCEH >KM3HW; MOHMMAHHE BAXXHOCTH HENPEPBIBHOTO oOpa3oBa-
HUsS KakK (axTopa ycmemrHoW mpodeCcCHOHAIIFHOW M OOIIECTBEHHOW ASSITENb -
HOCTU — 8 nosHasamenvbHol (KOTHUTUBHOM, MHTEIJIEKTYalbHON) cgepe;

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY JanbpHe#IIed o0pa3oBaTeIbLHOMN
TPAaeKTOpUU WIH cdepbl MPOPEeCCHOHATBLHON JESITEIBHOCTH — 6 mpyo0o8ou

coepe;



4) HempwusTHE BPEIHBIX MPHUBBIYCK (KypPCHUs, YIMOTPEOJCHUS aIKOTOJS U
HapKOTHUKOB) Ha OCHOBE 3HAHHUI O TOKCHYECKOM M HApPKOTHYECKOM JCHCTBUU
BCIIECTB — 6 cghepe 300posbecbepediceHusi U Oe30NnacH020 00pa3a HCU3HU.

MeTanpeaMeTHBIMH Pe3yJbTaTaAMHM OCBOCHHS BBIMYCKHUKAMHU CPEIHEH
IIKOJIBI Kypca XUMHUH SIBIISTFOTCSI:

1) ucnonvzosanue yMEHWH W HABBIKOB Pa3JIWYHBIX BHUJIOB TMO3HABATEIIh-
HOW JIesITeJIbHOCTH, npuMeHeHue OCHOBHBIX METOJOB ITO3HAHUS (CHCTEMHO-
nH(pOPMAIIMOHHBINA aHaJIN3, HAOJIOJEHUE, W3MEpEHHUE, IMPOBEIACHUE DKCIIepH-
MEHTa, MOJISJIUPOBAHHUE, HCCIENOBATEIbCKasl ICSITEIbHOCTh) s H3Yy4YCHUS
pa3IUYHBIX CTOPOH OKPY)KAaMIIeH IeHCTBUTEILHOCTH;

2) 61a0eHue OCHOBHBIMHW WHTEIUICKTYaJIbHBIMH oOTiepanusiMu (hopmynu-
pOBKa ruroTe3, aHaJIM3 U CUHTE3, CpAaBHEHHE M CHCTEMaTH3alus, 0000IIeHne
M KOHKPETHU3allWsi, BBIIBICHHEC MPUYNHHO-CICACTBEHHBIX CBsA3€H M TMOUCK
aHAJIOTOB);

3) nosnanue O0OBEKTOB OKPYKAIOIIETO MHpPa OT OOIIEro 4epe3 0coOeHHOe
K €AMHUYHOMY;

4) YMmeHue BbIJIBUT'aTh HJACU U ONPpEACIATH CpPpECACTBA, HCO6XO)11/IM])IC JJISL
WX pealin3aluu;

5) ymenue onpenensiTh eI U 3a4a4Yd NCSTECIBHOCTH, BHIOMpATh CPEACTBA
peanu3anuy LEId ¥ NPUMEHSTh UX Ha IPaKTHKE;

6) wucnonvzosanue PaszINIHBIX HCTOYHUKOB JUIST MOJYYCHHS] XUMHUECKOM
nHbOpMaLMU, TIOHUMaHHEe 3aBUCHMOCTH COIEpPKaHUS U (OPMBI IpEaCcTaBiIe-
HUsT MHpOpMaLUK OT LeJe KOMMYHHUKAUM U aapecarta;

7) ymenue MPOAYKTUBHO OOIIATHCS W B3aMMOJICIHCTBOBATH B IIPOIIECCE CO-
BMECTHOM NESTeNIbHOCTH, YYUTHIBATh MO3ULHMU APYTHUX YYACTHUKOB AESITEIIb-
HOCTH, 3G PEKTUBHO pa3zpeniatb KOHQIUKTHI;

8) ecomosnocms W CIOCOOHOCTH K CaMOCTOSTEIBHON HH(POPMALMOHHO-
IMO3HABATEJIbHOW HNESTeIBHOCTH, BKIIOYas YMEHHE OPHEHTUPOBATHCSA B pas-
JIMYHBIX MCTOYHUKAX HWH(GOpMANUM, KPUTHYECKH OIEHUBATh W HWHTEPIPETH-
poBaTh MHPOPMALHUIO, MOTYYaeMYIO H3 Pa3IUYHBIX HCTOYHHUKOB;

9) ymenue WCHIOIB30BaTh CpeACTBAa HH(MOPMAIMOHHBIX W KOMMYHHKAIIH-
OHHBIX TexHoJioruil (mamee — MKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKAa-
THUBHBIX W OPTAaHHU3AIlMOHHBIX 3aj1a4 ¢ cOOJIfoJeHHEeM TpeOOBaHUN IPTOHOMM-
K{, TEXHUKH O€30IIaCHOCTH, TUTHEHBI, PEeCypcoCcOeperkeHus, TPABOBBIX H JTH-
YEeCKUX HOPM, HOPM HH(OPMAIIMOHHOW OE30MacHOCTH;

10) graoenue sI3BIKOBBIMH CPEICTBAMH, B TOM YHCIC W SI3BIKOM XHUMHU, —
YMEHHE SICHO, JOTMYHO W TOYHO H3JIaraThb CBOKO TOYKY 3pPEHHsI, HCIOIb30BAThH
aZIeKBaTHBIC SI3BIKOBBIE CPEJCTBA, B TOM YHCIE M CHMBOJBHBIE (XUMHUYECKHE
3HaKHW, POPMYIIBI U ypaBHCHUS).

IIpeaMeTHBIMH pe3yJbTATAMH H3YyYCHHUS XHUMHHU Ha 0a30BOM YpPOBHE Ha
CTYNEHH CPEHEro o0IIero oopa3oBaHHUs SBISIIOTCS CISAYIOIINE Pe3yJIbTaThI:
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I. B mo3HaBateabHOIi cdepe:

1) snanue (nonumanue) TEPMHUHOB, OCHOBHBIX 3aKOHOB W BaKHEUIIIUX
TEOpUIl Kypca OpTaHWYSCKON W OOIIeH XHUMUH,

2) ymenue HaOIIONATh, OMUCHIBATH, (UKCHPOBATH PE3yJbTAaThbl U JI€JIaTh
BBIBOJbl Ha OCHOBE JEMOHCTPAIlMOHHBIX M CaMOCTOSITEJIBHO IIPOBEIEHHBIX
SKCIIEPUMEHTOB, UCIIOJIB3Ys JJIs OTOTO POMHOU (PYCCKHMH WM MHOM) SI3BIK U
SI3BIK XUMUH;

3) ymenue xnaccuguyuposams XUMHYECKHE DIEMEHTHI, MPOCThIC BeIlle-
CTBa, HEOPTraHUYECKHE U OPraHUYECKHE COECAMHEHUS, XMMHUYECKHUE MPOIIECChI;

4) ymenue xapaxmepuzogéams OOIIHE CBOWCTBA, MOJYYCHHE M TMPUMEHE-
HHE M3YYEHHBIX KJIACCOB HEOPTAaHUYECKHX M OPraHMYECKUX BEIIECTB M HUX
BRXHEHIIUX IPEJICTaBUTENCH;

5) ymenue onucvieams KOHKPETHBIE XHMHYCCKHE PEAKIIUU, YCIOBHS HX
OpOBEACHHUA M YIPABJICHHA XUMHUYCCKHUMH IPOLIECCaMU;

6) ymenue camocmosmenbHo RnpPOGOOUMb XUMUYECKUU DKCNEePUMEHm W
HaOII0/1aTh JEMOHCTPAIIMOHHBIN SKCIEPUMEHT, (DUKCHUpPOBATh pe3yibTaThl W
A€JIaThb BBIBOJAbBI U 3aKJIIOYCHHS IO PE3yJibTaTaM;

7) ymenue npoecHo3upoeéams CBOWCTBA HEU3YYCHHBIX BEIIECTB IO aHAIO-
TMHU CO CBOWCTBAMH H3YYCHHBIX Ha OCHOBE 3HAHUS XHMHYECKHX 3aKOHOMEpP-
HOCTCH;

8) ymenue onpedensims UCTOUHHKH XHUMHUYCCKOW HWH(POpPMAIIHH, MOJIYydYaTh
e€, IPOBOJIUTH aHaJIN3, W3rOTABIIMBATh WH(POPMAIMOHHBIM HPOIYKT W IpPEJ-
CTaBJISITh €ro;

9) ymenue nonvzosamvcs 00sI3aTEIBHBIMUA CIPABOYHBIMH MaTepHATIAMU
(mepumonmyuecko cucremoil xumudeckux sinemeHTtoB J[. M. Meuneneesa, Ta-
Onmune pacTBOPUMOCTH, BJIEKTPOXUMHUYECKUM PSAAOM HAMPSHKECHHUN METaJlIoB,
PAAOM PIEKTPOOTPHUIIATEIBHOCTH) IJISI XapaKTEPUCTUKU CTPOCHUs, COCTaBa M
CBOWMCTB aTOMOB XHUMHYECKHUX dJIeMeHTOB [—IV mepnonoB m o6pa3oBaHHBIX
UMHU TIPOCTBIX M CJIOXXHBIX BEIISCTB;

10) ymenue ycmanasénueams 3aBUCUMOCTH CBOWCTB W TPUMCHEHHS BaK-
HEeWIINX OPTaHWUYECKUX COCHAHUHCHHNH OT WX XHUMHYECKOTO CTPOCHHSA, B TOM
quciie U OOYCHOBJIEHHBIX XapaKTEpOM 3TOTO CTPOCHHUS (MIPEeneabHBIM HIIN HE-
MpeeIbHBIM) U HaIUdueM (PYHKIHOHAIBHBIX TPYIII;

11) ymenue mooderupoéams MOIEKYIbl HEOPTAHHUUYECKUX W OPTaHHUICCKUX
BEIIECTB;

12) nonumanue XUMHUYECKOW KapTHHBI MHpPa KaK HEOTHEMJIIEMOW YacTH
LEJOCTHON HAay4yHOW KapTHUHBI MUpa.

Il. B eHHOCTHO-OPHEHTALIMOHHON c{epe: GopMupoBaHHE COOCTBEHHOM
TO3UIINU TIPU OIICHKE MOCIICACTBUMN IS OKPYKAIOMIeH Cpelbl IS TEIbHO -
CTH YEeJIOBEKa, CBSI3aHHOI C MPOM3BOJCTBOM M NEPepadOTKON XHUMHUe-
CKHX TIPOJYKTOB.
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I11.B TpynosBoii chepe: npoBereHHEe XUMHIYECKOTO DKCIIEPUMEHTA; pa3BUTHE
HaBBIKOB y‘Ie6HOI>'I, HpOCKTHO-HCCHCHOBaTCHBCKOﬁ nu TBOp‘leCKOfI ACATCIIb -
HOCTHU IPU BBINMMOJIHCHUHW HWHAWBUAYAJIBHOT'O MPOCKTA MO XHMMHWH.

I1VV.B cdepe 310poBOro 006pasa KM3HHM: COOJIOJIEHHE IpaBUI 0E30I1aCHOTO
oOpallieHusI ¢ BEIISCTBAMH, MaTepHalaMH; OKa3aHHWEe IMepBOW MOMOIIHU
IIpHU OTPABJICHUAX, OXKOTraX MW TpaBMaX, IOJYYCHHBIX B pPE3yJibTAaTC HaApy -
mICeHUA IMpaBUJI TCXHUKHU 0e30macHOCTH npu pa60Te C BCi€cCrBaMu M Ja-
OopaTopHBIM 00OpYJdOBaHUEM.

OCOBEHHOCTU COAEPXAHUA KYPCA XUMUU
BA3OBOIo YPOBHA

Ha ocBoenme kypca XUMHU Ha 0a30BOM yPOBHE OTBEJIEHO >XECTKO JIMMMU-
TUPOBAaHHOE y4yeOHOE BpeMsl.

CopepxkaHue Kypca XapaKTE€pU3yeTCs IIeJOCTHOCTBIO M CHCTEMHOCTBIO.
[lepBas yacte kypca (10 kmacc) mocBsiieHa OPTraHWUYECKHUM COCIMHCHHUSM, a
Bropast (11 kmacc) — oOmiell XUMHH.

CTpyKTypHUpOBaHHE Kypca OpPraHHYECKON XMMHUU OIpeAeIsieTCs HASsIMU
Teopuu paszBuBarmoiiero obdydenus Jl. b. Dnpkonuna u B. B. JlaBeiioBa wu
CTaBHUT LIEJIBbIO PAa3BUTHE yYalIUMXCsA HENPO(UIBHBIX IO OTHOLICHUIO K XMUMHHU
KJIacCOB CpEACTBAMHM y4eOHOM AUCHUILUIMHBI. B CBsI3M ¢ 3TUM BHadaje pac-
CMaTpPHUBAIOTCSI KPAaTKHE TEOPETHUUYECKHE CBEJCHHUS O CTPOCHUM OPraHUYECKHUX
COCIMHEHUM, pacKpbhIBAIOTCS MPUYMHBI UX MHOrooOpasus. [lamee paccmarpu-
BAIOTCsI OCHOBHBIE KJIACCHI YTJIEBOJOPOJOB (QJIKAaHOB, JIKEHOB, JTUEHOB, aJIKU-
HOB, apeHOB) M HX IPHUPOAHBIC HWCTOYHHUKHU (IPUPOIHBINA Ta3, HePTH M Ka-
MEHHBIIl yrojb). DTO MO3BOJISAET 3aKPENUTh OCHOBHBIE IIOJIOKEHUS TEOPHUHU
XUMHYECKOT'O CTPOCHUSI OPTaHUYECKHUX COCIUHEHUH.

IlpencraBneHuss 0 3aBUCUMOCTH CBOMCTB OPraHUYECKHUX COECIMHEHUM OT
WX CTPOCHMSI DPA3BHUBAIOTCS IIPHU PACCMOTPEHHUHM KJIACCOB KHCIIOPOACOAEpIKa-
IIUX COCIWHEHHWH (CHUPTOB, aIbIETHAOB, KapOOHOBBIX KHCIIOT, CIJIOKHBIX
5(pHUpPOB, KHUPOB U YTIIEBOJOB) M a30TCOJACPKAINX OPTaHUYECKUX COCIUHECHHUUN
(aMMHOB, aMUHOKHCIIOT, OCJIKOB M HYKJIECHHOBBIX KHCJIOT).

Ponp opranndeckoil XMMHHM B >KH3HM COBPEMEHHOIO OOIecTBa pacKpbITa
B 3aKJIFOYUTEIILHON TaBe Kypca «OpraHudeckas XUMHUsS U 0o0mecTBo». B Heit
oOydaromuecs: 3HaKOMSITCS C TAKMMH BaXKHBIMHM B NMPAKTHYECKOM M OHWOJIOTH-
YEeCKOM OTHOIIIEHWM BEIIeCTBAMHM M MaTepHajaMH, KaK IIacTMAacChl U BOJIOK-
Ha, a TaKKe C JOCTIKCHUSIMH OMOTEXHOJIOTHUH.

HNnewn teopun pa3BuBaromniero oOy4eHUs! MOJIO0KEHB U B OCHOBY Kypca 00-
mel XUMHUHU. Y CTapUIeKIIACCHUKOB (POPMHUPYETCsl LIEIIOCTHOE IPEJCTABICHHUE
0 XUMHYECKON HayKe M XMMHUYECKOM IPOU3BOACTBE, a TAKXKE O €JUHOUN ecTe-
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CTBEHHO-HAy4YHOW KapTUHE MHpa, HEOTHEMIIEMON YacThIO KOTOPOU SIBISETCS
XUMHUYECKasi KapTUHA MUpa.

B kxypce oOmieli XMMHUHM BHadajle y4YalllMecs 3HAKOMSTCS C MOCIEIHUMHU
JIOCTH)KEHUSIMU B O0JIaCTH M3YyUYEHHSI aTOMa, Y3HAIOT O COBPEMEHHBIX METOJax
MMO3HAHUSI CTPOCHUSI aroMa, yriyOJISIIOT M PACIIUPSIIOT 3HAHUS, MOJTYyYECHHBIC
B Kypce€ OCHOBHOM IIKOJIBI, O CTPOCHMH aTOMa M BElIeCTBa Ha OCHOBE IEPH-
OJIMYECKOTO 3akoHa M mepuoanyeckoit cucrtembl JI. M. Meunneneea. [laiee
paccMaTpuBaeTcs KiacCu(PUKaluus XHUMHYECKHUX peaklUuid B OpPraHWYecKod u
HEOPraHWYEeCKON XWMHH, OOIINe CBOMCTBA METAJUIOB M HEMETAJIOB, a TaKKe
KJIACCOB OPraHWYEeCKUX W HEOPraHMYECKUX COEJMHEHHH (KHUCIOT, OCHOBaHHH,
amM(OTEepHBIX COSCIMHEHUH) B CBETE TEOPHHU DJICKTPOIUTHYSCKON Juccorua-
MU ¥ IPOTOHHOW TEOpHH. 3aBepliaeT Kypc 3HAKOMCTBO CTapUIEKIACCHUKOB
C MNEepCIIeKTHUBAMHU Pa3BUTHSI XUMHUYECKOWM HAYKH U XUMHUYECKOTO IPOU3BOJI-
CTBa, C MPOOIEMOIl OXpaHbl OKpPY Karolleil cpeiabl OT XUMHUYECKOTO 3arps3He-
HUS U MyTSIMHU €€ pEelleHUs.

COAEPXAHUE KYPCA XUMUU
10 KNACC

MpeameT opraHMY4eCcKoOM XMMMHMU.
Teopus cTpoeHUA opraHMYeCcKMX coeAUHEHU M

OpraHudecKkue BellecTBa: MPUPOJHBIE, HUCKYCCTBEHHBIE M CHHTETHYE-
ckne. OCOOEHHOCTH cOCTaBa M CTPOECHMSI OPraHUYECKMX BEIIecTB. Buramusm
u ero kpax. Ilonstue 00 yrieBomoponax.

OCHOBHBIE TIOJIOKEHMUSI TEOPUH XHMHYECKOIO CTpPOEHMs. BaleHTHOCTH.
CrtpykTypHble (OpPMYJIBI — TIOJIHBIE U coKpamiéHubie. [Ipocthie (ouHaApHbBIC)
U KpaTHBIE (IBOWHBIE U TPOWHBIC) CBA3U. M3omepbl u m3omepus. Bzanmuoe
BIINSIHUE aTOMOB B MOJIEKYJIE.

Hemoncmpayuu. IlnaBneHue, oOyriaMBaHNE W TOPEHUE OPTraHUYECKHUX Be-
mecTB. Mogaenu (ImapocTepKHEBbIe U 00BEMHBIE) MOJIEKYJT OPraHHYECKUX CO-
€IMHEHUN pa3HBIX KiaccoB. OmpenesieHHe 3JI€MEHTHOrO COCTaBa OpraHude-
CKHUX COEJIWHEHUMH.

Jlabopamopnvie onvimst. VI3TOTOBIICHHE MOJCIICH OpPTaHUYECKUX COCIUHE-
HUHN.

Yrneesogopoabl U UX NPUPOAHbIE UCTOYHUKMU

IlpenennbHble yriieBoaoOpoabl. AJKaHbI. [OMONMOTrHYeCKUN P U oOmias
popmyna ankanoB. CTpyKTypHas H30MepHs (M30MEpHsS YTIIEPOJHOU IIEIH).
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I[ukroankanbl. ATKWIBHBIE pagukanbl. HoMeHkITaTypa ankaHoB. Duzndueckue
W XMMHWYECKHE CBOMCTBa aJIKAHOB: TOPEHUE, PEaKIMU 3aMelIeHUs (raJIoreHU-
poBaHHE), peaKIuH W30MEpH3alUH, PEaKIHs pa3IoKEHHUs METaHa, pPeaKIIvs
JIETUJIpPUPOBAaHUS dTaHa.

HemnpeneabHbie yrieBoaopoabl. AJIKeHbI. | OMOJIOTHYECKUH PsiJT aJTKEHOB.
Ortuned. Homenkiatypa. CTpyKTypHasi ¥ IPOCTPAaHCTBEHHAsT (T€OMETpUIeCcKast)
n3zomepusi. [IpoMBIIIIEHHOE MONyYeHHEe aIKEHOB: KPEKUHI U JSeTHIPUPOBAHUE
ankaHoB. JlabopaTopHOe MoOJlydeHHUE 3TUJIEHA — peaklys Aeruaparaluuy dTa-
HoJia. Peakniuu mpucoequHeHus: THApaTaIysi, THIpoTrajJoreHupoBaHue, rajaore-
HUpOBaHUWe, noyimMmepusanus. [IpaBmio MapkoBHuKOBa. OKHCICHHE aJIKEHOB.
KauecTBeHHBIE peaklMy Ha HENpeeabHbIE YTIIIeBOIOPOIbI.

Aaxanuenbl. Kayuaykun. Conpspk€HHBIE alikaaueHsbl: OytanueH-1,3, wuso-
nped. Homenknarypa. CnocoObl nonyueHus ankagueHoB. Peaknusa Jlebenesa.
Peakumu npucoenuHeHus ajkaaueHoB. Kaydyku: HaTypaidbHBIH, CHUHTETHUYE-
ckue (OyTaaueHOBBIM, M30NPEeHOBBIN). Bynkanuzanus kaydyyka. Pesmna. D00-
HUT.

Aaxkunbl. 'omonornueckuit psa. Homenknatypa u nzomepus. Ilomydenue
U NMpUMEHEeHHEe aleTuieHa. XMMHYEeCKHEe CBOWCTBa alleTUJIeHa: TOpeHHe, pe-
aKIUU MPUCOECIUHEHUS] — TUAPOTaJIOTEHUPOBAHUE, TaJOT€HUPOBAHUE, THUApaA-
tanus (peakuus Kyueposa). BuHuixmnopua, MOTUBUHIIXIOPHUI.

Apensbl. benzon: ero crpoeHue, HEKOTOpble (HU3UUYECKHE U XUMHYECKHE
CBOHCTBaA (rOpeHHe, PeaKUHUN 3aMElleHUs] — TaJIOT€HUPOBaHUE, HUTPOBAHUE),
MOJIydYEHHUE U IPUMEHEHHE. DKCTpaKLus.

IIpupoanslii raz. CoctaB NPpUPOJHOIro ra3a, €ro HaxoXJICHHUE B MPHUPO/IE.
IIpeumymiecTBa NPUPOAHOrO rasa Kak ToIuIMBa. XUMHYeEcKas nepepadoTka
MPUPOJHOTO rasa: KOHBepcus, nupoan3. CUHTE3-ra3 U €ro MCIOJIb30BaHHUE.

Hedts u cnocodbl eé mepepadorkm. [lomyTHblii HedTsiHOW ra3, ero
coctaB U (pakiuu (ra3oBbIi OCH3MH, MponaH-OyTaHoBas, cyxou ra3). Hedrs,
e€ cocraB W repepaboTKa (meperoHka, KpekuHr, pudopmunr). Hedrenpoayk-
Thl. OKTaHOBOE YHCIO OCH3HWHA.

KamenHbl#i yrojb M ero mepepadorka. Vckomaemblil yrojb: aHTpPaIUT,
KaMeHHBIN, Oypeid. KokcoBanme kamenHoro yrisi. KokcoBerii ras, amMmmad-
Has BOJAa, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. l'asmdukamus M KaTaJIUTHUIECKOE
TUAPUPOBAHUE KaMEHHOTO YTJISA.

Hemoncmpayuu

e ['opeHne MeraHa, 3TaHa, alleTHJICHA.

¢ OTHOIIICHWE MeTaHa, dTUJICHA, alleTHUJeHa u OeH30Jla K pacTBOpaM Tiep-

MaHTaHaTa KaJusg U OpOMHOI BOE.
¢ [TomydeHme sTUIIeHA peakuel AeTruapaTanuy 3TaHOJIA U aleTHIICHA
TUAPOJIN30M KapOuga KalabIlHs.

¢ PazymoxeHne Kaydyka INpU HarpeBaHWH, UCHBITAHUE NPOIYKTOB pasiio-
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¢ Komnexkunn «HedTh 1 HePTenpoaykTsr», «KaMeHHBIN yroip M HOPOIYK-
TBl €ro rnepepadoTkm», «Kayaykm».

JlabopamopHvie onvimol

¢ OOHapyXeHHE TPOJIYKTOB TOPEHHS CBEYU.

e lccnenoBaHue CBOMCTB KaydyKOB.

Kucnopoa- 1 asotcogepkawme opraHM4yecKue coegmHeHus

OaHoaToMHBIe CcNUPTHI. PyHKIMOHAJIbHAsI TMAPOKCHIbHasA rpynmna. [o-
MOJIOTHYECKHUMN psi/I TpeleabHbIX OJHOATOMHBIX cnupTtoB. Homenkmarypa.
Hzomepust monoxxeHust GyHKIMOHAIBHOUW rpynnbl. Bogoponnas cBsizb. Xumu-
YecKHe CBOWCTBa CIHUPTOB. AJbpierujHas rpynna. Peakumsi srepudukanuu,
ciioxxHblie 2¢upsbl. [Ipumenenune cnupToB. [leficTBHE METHUIOBOTO M 3THUIOBOTO
COUPTOB Ha OPraHU3M 4YeJIOBEKa.

MHoroaToMHbIe CIMPTHI. DTUJICHIIIUKOIb KaK MPeJACTaBUTENb JBYXaTOM-
HBIX CIIMPTOB M TJIMIEPHUH KaK IpeJCcTaBUTENb TpExaTOMHBIX crupToB. Kaue-
CTBCHHasdA pCaKuusd Ha MHOIoaTOMHBLIC CIIUPTBI, HUX CBOﬁCTBa, MOJIYYCHHUE U
npumMeHeHue. [lousitue o0 anTudpusax.

®enou. CtpoeHue, MoJlydyeHUe, CBOMCTBa U NpuMeHeHue ¢enorna. Kaue-
CTBEHHBIC peakuuu Ha ¢deHol. B3zamMHOe BIMsAHHE aTOMOB B MOJIeKyJe (de-
HOJIA.

Aabaeruabl M KeToHbl. DopManbAeruj M aueTajlbIeru]l Kak Mpe/ICTaBu-
TeJIM ajbJETHI0B, COCTaB HMX MoOJeKyld. DyHKIUOHaNbHaAsA KapOOHUIIbHAS
rpynmna. KadecTBeHHbIe peakuuu Ha anbaeruasl. CBoiicTBa, MOJydYEeHHUE U
npuMeHeHue (popManpaeruia U aneTalbIeTruaa. Peakuuy MOJIHUKOHACHCAIUN
s popmanpaeruna. IloHsTue o KeToHaX Ha NMpUMEpe areToHa.

KapO6oHoBble KkucaoTbl. ['oMomorndueckuil psiii TpeneNbHBIX OJHOOCHOB-
HBIX KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA KapOOHOBBIX KUCJIOT. [lomy-
4YeHUE U NPUMEHEHHUE MYPaBbUHOM M YKCYCHOW KMCIIOT.

Caoxuabie 3¢upbl. Kupsbl. CoocoObl NMOIYYSHHUS U XUMHYECKHE CBOM-
cTBa ClOXKHBIX 3(pupoB. CrpoeHue >kUpoB. KUCIOTHBINH U MIETOYHONW THAPO-
Ju3 XUpoB. Mbuia. I'uapupoBaHue >XUPOB.

YraeBoabl. MoHocaxapuabsl. I mroko3a kak ampaerugocrupt. Copour. Mo-
JIOYHOKHCIIOE M cnupToBOoEe OposkeHume. dortocmHTe3. Caxapos3a Kak MHpeacra-
BUTENb AucaxapuaoB. llommcaxapuapl: Kpaxmal, LEII0I03a.

AMHHBI. AMUHOTpYyHIa. AMUHBI TIpEJIEIbHBIE U apOMaTHYeCKHe. AHWINH.
ITomyuenne ammuoB. Peakmus 3wHnHa. XUMHUYECKHE CBOMCTBA W IIPUMEHE-
HUE aMWUHOB.

AMMHOKHUCJIOTBI. AMHUHOKHUCIJIOTBI, COCTaB HMX MOJIEKYJ] M CBOMCTBa Kak
amM(OTEepHBIX OPraHWYECKHX COCAWHEHWM. [ MUIUH KakK MpeacTaBUTENIb aMH-
HokucioT. IlomyueHne moamneTuaoB peakuueil noaukoHaeHcauuu. Ilonstue

O NEeNTUOHOUN CBA3U.
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Bbeakun. CtpoeHue MoieKysn OCJIKOB: MEpBUYHASI, BTOPUYHAS W TPETHYHAS
crpykTypbsl. KadectBeHHbIe peakumu Ha Oenku. ['maponus u aeHarypanus
OenkoB. buonornuyeckne GyHKIIMM OEIKOB.

I'eneTn4yeckasi CBSI3b MEXK/AY KJaccaMH HEOPraHHMYECKHUX COeINHEeHHUM.
IToHsiTHE O TEHETHYECKOW CBS3M MEXIy KilaccaMH YTJIEBOJOPOJOB, KUCIOPO/I-
W a30TCOJACpKAIlMX COEIUMHEHUN. WIurocTpanus TEHETHYEeCKOW CBSI3M Ha
pUMEpe OPraHWYECKHX COCIWHEHUH pa3IMYHBIX KJIACCOB, COJEpIKAIIUX JIBa
aToma yriepoja.

HHemoncmpayuu

¢ [TomydeHue anpAErua0B OKHUCICHUEM CITUPTOB.

¢ KauecTBeHHas1 peakiysi HA MHOTOaTOMHBIE CIHPTHI.

¢ 3aBUCHMOCTh pPAacTBOPUMOCTH (EHOJIa B BOJE OT TeMIepaTyphl.

¢ BzaumoneiictBue ¢ 6poMHOI Bomoi u xisopunom kene3a(lll) kak kaue-

CTBEHHBIC peakiuu Ha (EeHOJI.

e Peakuuu cepeOpsiHOrO 3epKajla U CO CBEXKEMNOJIYYECHHBIM THIPOKCHIOM

menu(Il) mpu HarpeBaHWM Kak KaueCTBEHHBIE PEAKIIMU Ha aJIbJICTH/IbI.

e OOpa3ubl MypaBbHHOW, YKCYCHOM, MAJIBMUTHHOBOM M CTE€apUHOBOM

KHCJIOT U UX PAacTBOPHUMOCTH B BOJE.

e CBoiicTBa INIIOKO3BI KaK aJibJeTHU/Ia U KAK MHOTOATOMHOTO CITUPTa B

peakuusax ¢ rugpokcuaom memu(ll).

e Mnenrudukanums xkpaxmasa.

o KauecTBeHHBIE peakLUM Ha OCJIKH.

Jlabopamophbvie onvimbl

e CpaBHEHHME CKOPOCTH HCIIApE€HUsI BOJBI M 3TAHOJIA.

e PacTBOpUMOCTH TIJIMIIEpHHA B BOJE.

e XMMHUUECKUE CBOWCTBA YKCYCHOH KHUCJOTBHI.

e OmpezeneHne HENPENEIbHOCTH PACTUTEIBHOTO Macia.

e Mpentuduxanus kpaxmaiaa B HEKOTOPBIX HNPOJYKTaX MUTAHUA.
e M3roroBieHue KpaxMajlbHOTO KielcTepa.

e M3roroBnenue Moaeneid MOJIEKYJI aMUHOB.

¢ /3roTOBIEHHE MOJEIN MOJIEKYJIBI TJIMIINHA.

Ilpakmuueckas paboma. Vinentudukanus OpraHUYECKUX COCTIMHEHUU.

OpraHnyeckaa XMMMa U o6LWECTBO

Bbuorexnosorus. JlpesHeillmne W COBPEMEHHBIE OWOTEXHOJIOTHH. Bax-
HelIme HalpaBJICHUS OWOTEXHOJIOTHUH: TeHHas (TeHeTWYecKas) W KJISTOYHAas
uHxeHepus. KinonupoBaHue.

IMoaumepsnl. Kiaccudukamuss moauMepoB. VICKyCCTBEHHBIE TOJIHUMEPHI:
MEeJUTYJIOU, alleTaTHBIN MIENK, BUCKO3a, neiutodan. [Imacrmaccel. BomokHa.
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CunTeTndeckue mojuMepsbl. [lommMmepwu3anuss M ITOJUKOHJICHCAITUS Kak
CIOCOOBI TIONy4YeHHUs TMoanMepoB. CHHTETHYECKHEe Kaydykd. [lomuctupor,
Te(JIOH U MOTUBUHIIIXIIOPU KaK TPEACTaBUTEIHN 1uractMacc. CHHTETHUYCCKUC
BOJIOKHA: KampoH, HCWJIOH, KeBJap, JIaBCaH.

Hemoncmpayuu

Kommexknuu Kay4yKoB, MIaCTMacC, CHHTETHYCCKUX BOJIOKOH W WU3JICITHUU U3
HUX.

depMeHTAaTHBHOE Pa3IOKCHHUE MEePOKCUAa BOJOPOJA C MOMOIIBIO KaTaja-
3bI CBEKCHATEPTHIX MOPKOBH WU KapTOodes.

Jlabopamopnvie onvimoi

O3HaKOMJICHHE C KOJUICKIIUSIMU Kay4yKOB, INIAaCTMAcC M BOJIOKOH.

Ilpakxmuuecxkass paboma. PacnnozHaBaHHe IJIaCTMAacC U BOJIOKOH.

11 KJIACC

CTtpoeHue BewecTs

OcHOBHBIE CcBeJleHHMsI 0 CcTpoeHuu atoma. CTpoeHHE aroma: COCTaB
siapa (HYKJIOHBI) M 3JIEKTpOHHasi oOoiiouka. [Tonstue o6 mzoromnax. [lousitue
0 XUMHYECKOM 3JIEMEHTE KaK COBOKYMHOCTH aTOMOB C OJWHAKOBBIM 3apsiIOM
spa.

Ilepuonnyeckasi cucTeMa XMMUYECKHX 3J€MEHTOB U Y4YeHHE O CTpoe-
HUM aTtoMa. Duszmueckuil cmbicia npuHsTor B Tabnuue J[. M. Meunneneesa
CHUMBOJIMKH: TOPSIIKOBOTO HOMEpa »JJIEMEHTa, HOMEpa IMepuojga U HOMepa
rpynrbl. [ToHsITHE O BaleHTHBIX 3JeKTpoHaX. OTOOpakeHHWE CTPOCHHS DJICK-
TPOHHBIX O0OJIOYEK ATOMOB XMMHYECKHUX 3JEMEHTOB C ITOMOIIBIO DJIEKTPOH-
HBIX M DJJIEKTPOHHO-rpaduueckux Gopmyir. 3aKOHOMEpHBIC H3MCHCHUS
CBOWCTB DJIEMEHTOB B II€pHOAAX M TPyIIax MNEePUOIUISCKON CUCTEMBI Kak
CIICJICTBHE HUX DJIEKTPOHHOTO CTPOCHUS. DJIEKTPOHHBIE CeMeWCTBa XHUMHUYE-
CKHUX DJIEMECHTOB.

CraHoBJIeHHEe M pa3BHUTHE MEPUOAUYECKOr0 3aKOHA M TeOPUH XHUMH-
4eCcKOro crpoeHus. [IpeanochIKu OTKPBITHS IMEPHOIUYUESCKOTO 3aKOHA U Te-
OpUH XUMHUYECKOTO CTPOCHUSI OPTraHUYECKUX cOoenMHEeHWH. Poip MTUIHOCTH B
UCTOPUU XWMHUH. 3HAUCHHE MPAKTUKW B CTAHOBJICHHH W PA3BUTUU XHUMHYE-
CKOUW TEOpUH.

HNonHasi XuMu4YecKasi CBsI3b M HOHHAafA KpPHCTAJJIMYecKas peméTka.
Karuonbsl n anuonbl. [ToHATHEe 00 MOHHOW XHMMHUYECKOH CBsi3u. DHU3HUECKUC
CBOWCTBa BEIIIECTB, UMCIONINX MOHHYIO KPUCTAIIMUECKYIO PEIIETKY.

KoBajieHTHast XxuMuH4YecKasi CBsI3b. lloHSTHE O KOBaJCHTHOM CBS3U.
DJIIeKTPOOTPUNIATEIILHOCTh. HeTonsipHass W TIONspHAasT KOBAaJICHTHAas CBS3b.
KpatHOCTh KOBaJIeHTHOW CBs3U. MeXaHU3MBI OOpa30BaHUS KOBAJICHTHBIX
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cBsI3eli: OOMEHHBIM M JIOHOPHO-AaKIENTOpPHBIU. [lOJISIPHOCTH MOJIEKYJIBI Kak
CJICICTBUE IIOJIIPHOCTH CBSI3U U T€OMETPUH MOJEKyJbl. DU3HUYECKHE CBOI-
CTBa BELIECTB, MMEIONIUX AaTOMHYIO HMIH MOJIEKYJSPHYIO KPHUCTAJUIUYECKYIO
pelmeTKy.

MeTaaan4deckass XUMHYecKasl CBA3b. [[oHATHE O MeTaJUIMYECKOM CBSI3H
U METaJUIMYEeCKOW KpUCTaINdecKol pemérke. PU3HUUECKUE CBOMCTBa MeTal-
JIOB, OOYCJIOBJIEHHBIE MX KPHUCTAUIMYECKUM CTpoeHueM. [IpuMeHeHue mera-
J0B. UépHble 1 1BeTHbIE MeTaibl. CIIaBhl.

Bonopoanasi xumMmnueckasi CBsi3b. MEXMOJIEKYJISIpHasE U BHYTPHUMOJIEKY -
JIsipHasi BOAOPOJHAs CBsI3b. 3HAUEHUE BOJOPOJHBIX CBSI3€il B IpHUpOIE.

IMoaumepsl. [lonydyeHrne NOJIMMEPOB peaKUUSIMH MHOJIUMEpPHU3ALUU U MO-
JIMKOHJIeHcauu. BakHelniue npeacTaBUTENN IUIAaCTMAacC M BOJIOKOH, MX IIO-
JIydeHHe, CBOMCTBa M mpuMeHeHue. [IoHsITue O HeopraHM4YeCKHX MoIuMepax
U UX TIpeACTAaBUTCIIN.

Jucnepcusbie cucrembl. [loHssTue o nucnepcHoil (daze U JaUCTIEPCHOH-
HOU cpeje. ArperarHoe COCTOSIHME M pa3Mep 4acTull (a3bl Kak OCHOBa JJIs
KJ'[aCCI/Id)I/IKaI_II/II/I JUCIIEPCHBIX CHCTCM. pr6o;1ncr[epcmﬂe CHUCTEMBI — DOMYJIb-
CHH, CYCIICH3UHM M a’pO30JIM, UX MPEACTaBUTEIH. TOHKOIHUCIEPCHBIE CHUCTE-
Mbl — 30JIM U TelH, UX mNpeacraButenu. [loHATHUS O cuHEpe3uce M KoaryJs-
LU U.

Hemoncmpayuu

e Ilepuonuueckas cucrema xumudeckux sneMmeHToB J[. 1. MenneneeBa B
paznuuHbix Gopmax.

e Mojaenb MOHHOM KPUCTAIIMYECKON PELIETKM HA ONPUMEpE XJIOpHUAA Ha-
TpUs.

e MuHepaipl ¢ MOHHOM KPUCTAJUIMUYECKON PELIETKOM: KaJIbLUT, FaJIuT.

e Moaenu MOJIEKYJISIPHOW KPUCTAJUIMYECKON pEIIETKH Ha NPUMEPE «CYyXO-
ro JibJAa» WJIM M0J1a U aTOMHOM KPUCTAIIMYECKON PELIETKU Ha IIpUMEpE
anmasa, rpaduTa WIM KBapia.

e Mogens MOISIpHOTO O0BEMa Tasa.

e Monenn KpUCTAIINYECKUX PEMmETOK HEKOTOPBIX METalJIOB.

o Komneknun oOpa3noB pa3indHbIX JUCIEPCHBIX CHUCTEM.

e CuHepe3uc M KOaryJIsIusl.

Jlabopamopnwvie onvimol

¢ KoHcTpyupoBaHuE MOAEIN METATUIMYECKON XMMUUYECKOU CBS3H.

¢ JTomydeHmne KOJUIOWTHOTO pacTBOpa KypHHOTO O€JIKa, UCCIIEAOBAHNUE €TO
CBOMCTB C NMOMOUIBIO JA3€pHOU YKa3KH WU MNPOBEJICHUE €ro JeHarypa-
U H.

¢ JTomydeHme >MyJbCHUH PACTHUTEIBHOTO Macia M HaOIroaeHue 3a e€ pac-
CIIOEHHEM.
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e [TomydeHHe CyCIICH3WH W3BECTKOBOTO MOJIOKa W HaOfomeHue 3a e ce-
OUMEHTalIlueH.

XMMUYeCcKue peakumm

Knaccupukanusa xumudeckux peaxkuumii. M3omepusanus kak peakius,
npoTeKaromasi 0e3 W3MEeHEHHUsI COCTaBa BellecTBa. AJUIOTPONHS W e€ Npudu-
HBl. Kitaccudwukanus peaknyuii mo pa3iudHBIM OCHOBAHHSIM: IO YHCIY WU CO-
CTaBy peareHTOB M MNPOJYKTOB, Mo TeruioBoMy 3¢ dekry. TepMmoxumuueckue
YpaBHEHHUsI peaKIuil.
CkopocTh XMMHYECKHX peakunmii. DakTopbl, OT KOTOPHIX 3aBUCHUT CKO-
POCTh XMMHUYECKHX pEeaklMi: MpUpoJa pearupyrolux BellecTB, TeMIlepaTypa,
IUIOIIA/Ib CONPUKOCHOBEHMSI pEearupylolinX BEIIeCcTB, X KOHIIEHTpalus, Ha-
nuuyne Karainusatopa. [loHsitue o karanuze. MepMeHTHI Kak OHOJIOTHMYECKUE
KaTtanu3aTopbl. UHrHOUTOPHI peakiuii U WX 3HAYCHHE.
O6paTuMocTh XMMHYECKHX peaknuil. XMMHUYecKOe PpaBHOBecHe M
cnocodbl ero cMenieHus. [loastue o6 oOpaTUMBIX pPEaKIUSIX U XUMHUYECKOM
paBHoBecuu. [Ipunnun Jle Illatenbe U CIOCOOBI CMEIICHHUS XUMHYECKOTO
paBHOBecusi. O0masi xapakKTepuCTHKa peaklMd CHUHTe3a aMMHaKa U paccMo-
TPEHHUE YCJIOBHUM CMEIICHUsI PABHOBECHUSI 3TOW pEeakIUU Ha MPOU3BOJICTBE.
I'uaposm3. OOpaTtuMbliii U1 HeoOOpaTUMBbIH TUposn3. ['uaponus coseil u
ero tunbl. [lonarne 00 »HEpreTHYECKOM OOMEHE B KJIETKE M POJIM THMAPOIIH-
3a B HEM.
OKHCINTEIbHO-BOCCTAHOBHTEIbHbIE peaknuu. CTENeHb OKHUCICHHUS U
e€ omnpenerneHne Mo GopMysiaM OPTaHWYECKHX M HEOPraHWYEeCKUX BEIIECTB.
Oxucnurenu U BoccTaHoBUTeNHW. IloHsTHE O mpolieccax OKHUCIEHHUSI U BOC-
craHoByieHUsA. COCTaBJICHNE ypaBHEHHMH XMMHYECKHX PEaKIIMM Ha OCHOBE Me-
TOJIa JIEKTPOHHOTO OajnaHca.
DJIeKTPOJIN3 pacniaaBoB MU pacTBopos. IIpakTnyeckoe NpHMeHeHHe
3J1eKTPoJn3a. XapaKTepHUCTHKa 3JIEKTPOJIN3a KaK OKHUCIUTEIbHO-BOCCTAHOBH-
TenpHOTro mnporecca. OCOOEHHOCTH 3IEKTPOIN3a, MPOTEKAIOIIETO B pacTBOpax
3JIEKTPOJUTOB. lloirydeHne rajaoreHoB, BOJAOPOJA, KUCIOPOAa, IIEIOYHBIX Me-
TaJJIOB W IIEJI0YeH, a TakyKe AJTIOMHHUS 3JIEKTPOJIM30M PacCIJIaBOB M PacTBO -
pOB COEIMHEHUM 3TUX 3JIEeMEHTOB. l[IOHSATHE O raJbBaHOIUIACTHUKE, TAIbBAHO-
crerny, paUHUPOBAHUN IIBETHBIX METAJUIOB.
Hemoncmpayuu
e PacTBOpeHme cepHONW KHUCIOTHI W aMMHAYHOW CEIUTPHl U (QUKCAIHS
TEIUIOBBIX SIBJICHUH JUISI 3TUX IPOIECCOB.

e B3anmojneiicTBUE COJSIHOM, CEpHOM M YKCYCHOM KHCJIOT OJMHAKOBOM
KOHIIEHTPAlMNU C OJWHAKOBBIMH KyCOUYKaMH (TpaHyJaMH) IIMHKAa W B3a-
MMOJICHCTBHE OJMHAKOBBIX KYCOYKOB pPa3HBIX METAJUIOB (MarHws, LHUH-
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Ka, jKeyje3a) C COJITHOW KHCIIOTOW KaK IMPUMEP 3aBUCHMOCTH CKOPOCTH
XMMHUUYECKON peakiuud OT HNPUPOJbl PEarupyroUInX BEIIECTB.

¢ BzaumomelicTBue pacTBOPOB THOCylIb(dara HaTpUs Pa3HOW KOHIICHTpa-
WA U TeMOeparypbl C PacCTBOPOM CEPHOU KHCIOTHI.

e MoaenupoBaHue «KHUIISIIIETO CJOS.

e lcronp30BaHUE HEOPTraHUYCCKUX KaTaaH3aTOpPOB (COJICH jkejie3a, WOIH-
Jla KaJiusl) ¥ OPUPOIHBIX OOBEKTOB, COJACpKAIUX Karajiazy (ChIpoe Msi-
co, kapTodeib), sl pa3IoKeHUs MEepOKCcUAa BOJAOPOIA.

¢ BzaumojelcTBUE IIMHKA C COJSIHOW KHCJIOTOM M COJISIHOW KHWCJIOTBI C
HUTPATOM cepebpa KaK IIPUMEPbl OKHCIUTEILHO-BOCCTAHOBUTEIBHOM
peakiuu U peakiuu OOMECHA.

¢ KoHcTpynpoBaHHE MOJENU 3IE€KTpoan3épa.

e BugeodparMeHT O NMPOMBINUJICHHONW YCTAHOBKE JJIsl TOJYYCHUS ATFOMU-
HUSI.

Jlabopamopnuvie onvimuol

e MnmrocTpauusi nmpaBuia beproiuie Ha NpaKTHKe: MPOBEACHHUE peaKIuu
c oOpa3oBaHMEeM OcCajKa, ra3a U BOJBI.

e ['eTeporeHHbIN KaTtajau3 Ha MPUMEpPE Pa3JI0KEHHsI MEePOKCHAA BOJIOPOIA
B NPUCYTCTBHHM JUOKCHIA MapraHua.

o CwMmelnenue papHoBecus B cucreme Fe®* + 3CNS™ « Fe(CNS)s.

e McnblTaHue MHOAMKATOPAMHU CPElbl PACTBOPOB COJIEH Pa3IMYHBIX THUIIOB.
# OKHCIUTEIbHO-BOCCTAHOBHUTEIIbHASL PeakUMsi U peakuus oOMeHa Ha
NpuMepe B3auMOJCHCTBUsI pacTBOpoB cylsibdara menu(ll) c xxenezom u
pacTBOpOM MLIEIOYH.

Ilpakmuueckasa paboma. PenieHme >KCIEepUMEHTAIbHBIX 3a/1ad IO TeMe
«XMMHYECKAsT peaKLUs.

BewecTBa U MX CBOMCTBA

MeTtaaabl. PU3NYEeCKUE CBOWCTBA METAJIOB KaK (PYHKIUS UX CTPOCHHS.
JleneHnue MeTajyioB Ha IPYIIIbl B TEXHUKE. XUMUYECKHE CBOMCTBAa METAIIOB
U DJIEKTPOXUMHUUYECKHU psin HanpspkeHuil. [loHsTHe 0 MeramoTrepMuu (airro-
MUHOTEPMUs, MAaTHUETEPMHUSI U JIp.).

HeMmeTanaabl. Hemerannel kak okuciauTenu. Hemeraanpl Kak BOCCTAaHOBH -
Temu. Psim 3JIeKTpOOTPUIIATEeTbHOCTH.

Heopranuuyeckue u opraHuveckKkue KUCJI0Tbl. KMCIOTH B CBETE aTOMHO-
MOJICKYIISIDHOTO y4deHUs. KHCIOTBI B CBETE TEOPHU DIICKTPOIUTHUECCKOM IHC-
conmaru. KUCIoTEl B cBeTe MPOTOHHOM Teopuu. OOmme XMMUIECKUE CBOMU-
CTBa KHCIOT.

Heopraumyeckue u oprannyeckue ocHoBanusi. OCHOBaHUS B CBETE aTOMHO-
MOJICKYJSIpHOTO yueHus. OCHOBAaHHS B CBETE TEOPUH DJISKTPOIUTHYC-
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ckoil nucconuanuu. OCHOBaHUS B CBE€TE€ INPOTOHHOW TeopuH. XHUMHUUECKHUE
CBOMCTBA OPraHMYECKUX U HEOPTaHWYECKUX OCHOBAHUH.
Heoprannueckune u opranndeckue amporepHsie coexmHenus. Heopra-
HUYeckne aM(pOTepHbIe COeIMHEHUsT (OKCHIBI U THAPOKCHUIBI), UX CBOWCTBA U
nony4yeHue. AM@QOTEpHbIE OpraHUYECKHE COCIMHEHHSI Ha IPUMEpPE aMHHO-
kucnoT. IlenTuasl U nenTuaHAas CBA3b.
Coumn. Kimaccudpukanus comneii. JKECTKOCTh BOABI M CIIOCOOBI €€ ycTpaHe-
Hus. [lepexon kapOoHaTa B rujapokapOoHar m ooparHo. OOmMe XUMHUYECKHE
CBOMCTBa coJeil.
HHemoncmpayuu
o Kosiekius MeTasios.
o Koseknus HeMeTaoB.
¢ BzaumMmonelicTBue KOHIICHTPUPOBAHHONW a30THOM KHCIOTHI C MEIbIO.
e Bcnbllika TEPMUTHOU CMECH.
e Bcenbiuka 4€pHOro mnopoxa.
e BpITeCHEHHE TaJIOTEHOB M3 HMX pacTBOpPOB APYIruMH TraJJOT€HaMHU.
e B3aunmopneicTBue NapoB KOHLEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHC-
JIOTBI U aMMHakKa («IbIM O€3 OTHS»).

e [losyuenne amMMHaka U U3y4E€HHUE €TI0 CBOMCTB.

e Paznnunble cinydau B3aUMOJCHCTBUSI pAaCTBOPOB COJIEH AJIIOMHUHUS CO
N1EJ104YbI0.

e [losyuenue )KECTKOM BOAbI U yCTpaAHEHUE €€ >KECTKOCTH.

Jlabopamopnvie onvimwi

e ITomydyeHue HepacTBOPUMOIO THAPOKCHIA U €ro B3auMOJEHCTBHE C
KHUCJIOTOM.

e HccnenoBaHrne KOHUEHTPUPOBAHHBIX PACTBOPOB COJISIHOM U YKCYCHOU
KHCJIOT KalleJIbHBIM METOJIOM IpHU HX pa30aBiIeHWH BOHOM.

e [Tomyuenue amM(dOTEpHOTO THUJAPOKCHIA U HU3yUYSHHUE €TI0 CBOWCTB.

¢ IIpoBeneHNE KaUYEeCTBEHHBIX PEAKIIUI IO ONPEAEIIEHHUIO COCTaBa COJIM.

Ilpakmuueckasa paboma. PenieHme >KCIepUMEHTAIbHBIX 3a/1ad IO TeMe
«BemiectBa U1 UX CBOMCTBa».

Xumuna um coppeMeHHoe O6Ll.l,eCTBO

Xumnueckasi Texnosorus. IlpousBoacreo ammuaka u MeraHoJsa. llo-
HATHE O XUMHYECKOUW TEXHOJIOTHH. XUMHUYCCKHE PEaKIIHH, JIe)KAIINEe B OCHO-
BE TIPOM3BOACTBA aMMHaKa W MeraHoiia. OOmas kiaccupUKarMOHHAs Xapak-
TEPUCTHKA PEaKIMi CUHTE3a B NPOU3BOJACTBE OTHX MNPOIYKTOB. HaydHbie
OPUHIATIBI, JIeKalliue B OCHOBE MPOMW3BOJACTBA aMMHaka M MertaHoia. Cpas-
HEHHE ITUX IIPOU3BOJCTB.
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XumMuyeckasi [PaMOTHOCTh KaAK KOMIIOHEHT 001Iell KyJbTypPhbl 4eJioBe-
Ka. MapkupoBKa YITaKOBOYHBIX MaTCPUAIIOB, IJICKTPOHUKU U OBITOBOU TeX-
HUKW, OPOAYKTOB MUTAHUS, STUKETOK MO YXOJY 3a OJEXKIOH.

HHemoncmpayuu

¢ Mojaenb NPpOMBINIJICHHONW YCTAHOBKHU MOJIyUYEHHUSI CEPHOU KHUCIOTHI.

¢ Mojenb KOJOHHBI CUHTE3a aMMHaKa.

e BuaeodparMeHTHI U claiiibl O CTEIICHU YKOJIOTHYECKON YHUCTOTHI TOBapa.

Jlabopamopnwsie onvimol

. I/I3yquI/Ie MAapKHUPOBOK pPa3IMdYHbIX BUJOB MNPOMBIIMIJICHHBIX U ITPOJI0-
BOJILCTBCHHBLIX TOBapoOB.
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MPUMEPHOE TEMATHUYECKOE NJTAHUPOBAHME

10 KJ1IACC

(1 u B Henmemto, Bcero 35 4, U3 HUX 2 4 — pE3epPBHOC BpeMs)
Homepa Tema ypoKa OCHOBHOe cofepyKaHue ypoKa XapaKTepUCTHMKA OCHOBHbIX
YPOKOB BU/0B [€ATE/IbHOCTH
n/n 06yHaloWmxca (Ha ypoBHe
YYeOHbIX AEUCTBUM)
1—2 TEMA 1. MNpepgMeT opraHM4eCcKon XUMMM.
Teopua CTpPoeHUA OpraHMYecKUx coeaMHeHUM (2 Y)
1 IIpeamer opranu- OpraHnyeckre BeIIeCTBa: MPUPOA- | XapakTepu3oBaTh OCOOEHHOCTH CO-
YeCKOH XHUMHH HBbIC, HCKYCCTBCHHBIC U CHUHTCTHYC- cTaBa OpraHNMYCCKHX BCLICCTB, KJlac-

ckre. OCOOGHHOCTH cOCTaBa U CTPO- | cudHuMpOBAaTH MX HAa OCHOBE MPOUC-
EHHUsI OPraHHUYeCKHX BellecTB. Bura- | xoxaeHust m nepepaGoTKH.
au3M W ero kpax. Ilonstne 00 | ApryMeHTHpOBaTb HECOCTOSTENBHOCTH
YTIeBOLOPOIAX. BUTAIN3MA.
Hemoncmpayuu. Ilnaeinenue, o00y- OrnpenensiTe OTINYATEIIBHBIE OCOOCH-
IJIMBaAaHUE W TOPEHUE OpPraHUYCCKHUX HOCTH YIJI€EBOAOPOAOB
BeulecTs. Moaenu MOJIeKyJl OpraHH-
YECKMX COCAMHECHUIH PasHBIX KIACCOB
(urapocrep>kHeBble U OOBEMHBIE).
OmnpejiesieHHe 3JIEMEHTHOIO COCTaBa
oprannueckux coenuHeHuii. Iloptpe-
el A. M. Bytneposa, M. S. Bepie-
mmyca, ®. Bénepa

2 OCHOBHBIE TTOJIOXKE- OCHOBHBIE TOJIOKECHUSI TEOPUH XH- DopMyaUpoOBaTh OCHOBHBIE IIOJIOXKE-

HUA TECOPUH XUMU-
YECKOT'0 CTPOCHUA

MHYECKOTO CTPOCHHs. BaJIeHTHOCTB.
CTpyKTypHBIe (POPMYJIIBI — ITOJIHBIC U
cokpamiéHusie. [IpocTrie (ogmuHAp-

HHUS T€OPUH XUMHUYECKOTO CTPOCHHSI.
Pa3znuuaTh NOHSITHST «BAJEHTHOCTBY» U
«CTETMEHb OKHCIICHUS.
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IIpooonscenue

Homepa Tema ypoKa OcHOBHOe cozep)kaHue YypoKa XapaKTepMcTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
y4e6HbIX AEUCTBUM)
HbIC) W KpaTHbIC (IBOMHBIE M TPOii- CocTaBisITh MOJICKYJSIDHBIE U CTPYK-
HbIE) CBsI3H. V30MepBl M W30MEpHsl. TypHBIe (HOPMYJIBL
BzanMmHOE BIIMSIHHE aTOMOB B MOJIe- Knaccudumuponarsb KOBaJICHTHBIS
KyJIe. CBSI3M MO KPaTHOCTH.
Hemoncmpayuu. Iloptpersl OOBSCHSTH SIBJICHUE HW3OMEPUH U
A. M. Bbytneposa, D. dPpaHKIaH/A, B3aMMHOE€ BJIMSIHUE aTOMOB B MOJIE-
d. A. Kekyne. KyJe
Jlabopamopnwsie oneimel. VI3roToie-
HHME MoJeleil OpPraHUYeCKHX COeIH-
HEHUI
3—14 TEMA 2. Yrnesogopobl U UX NMPUPOAHbIE UCTOYHUKU (12 4)
3—4 AJIKaHbI I"'oMoJiorudeckuii psizi ajJKaHOB U €ro OnpenensiTh OPpUHAAICIKHOCTh COEIU-

obmast  dopmyna. [lukmoasnkaHbL
CTpyKTypHasi U30MEpUsl YTJIEPOIHOM
nenu. Pagukain. AJKWIbHBIE paauka-
nel. HomeHnkiatypa ankaHoB. XHUMH-
YECKHE CBOMCTBA aJKAaHOB: IOPEHUE,
peakiuy 3amMelieHus (rajJoreHupoBa-
HHE), PeaKirsl pa3jI0oKeHHs] METaHa,
peakumsi  JACrHAPUPOBAHUS  OdTaHA.
Jemoncmpayuu. I'opeHne ajkaHOB
W3 pe3epByapa ra30BOM 3aKHTaJIKH.
OTHOIIEeHNe aJTKaHOB K OPOMHOH BO-
Jie, paCTBOPY IepMaHraHaTa Kajus.
Jlabopamopnvie onvimsi. OGHaApYXKE-
HHE TIPOJYKTOB T'OPCHHUSI CBCUHU

HEHMI K ajJKaHaM Ha OCHOBE aHaJIM-
3a COCTaBa MX MOJIEKYJI.

JlaBaTh Ha3BaHMsS aJKaHAM IO MEX-
AyHApOIHONW HOMEHKJIaType. Xapak-
TepHU30BaTh COCTAB M CBOWMCTBA BaX-
HEWIINX OpeAcTaBUTENIeH ajJKaHOB.
HaOmromate XUMHYECKHH OKCIIepH-
MEHT U (UKCUPOBATH €ro pe3yibTa-
Thl. Pa3nnyaTh MOHATHS «TOMOJIOT» U
«u30Mep»




Y4

AJIKEeHBI

I'omonormueckuii psi aJKeHOB. DTH-
neH. HomenknaTtypa M CTpyKTypHas
n30MepHusl alKeHoB. [IpomebInIeHHoe
IIOJIydYeHHE AJIKCHOB: KPEKHWHT U Jie-
THAPUPOBAHUE ajKaHOB. Peakmus ne-
rujipaTaiuy 3TaHoJla Kak jabopaTop-
HBIII CITOCOO TONyYeHUsI JTHIICHA.
Peakium nmpucoennHeHUs: THApaTa-
ysl, THAPOTaJIOTEeHUPOBAaHUE, rajiore-
HUpOBaHHe, TMoauMepu3amus. Ilpa-
B0 MapkoBHuKOBa. OKHCIIEHHE
ankeHoB. KauecTBeHHBIE peaknuu Ha
HETIpeeIIbHbIE YIJIEBOIOPOIbI.
Hemoncmpayuu. T'opeHue 3TUIICHA.
KauecTBeHHBIE peakuu Ha JBOHHYIO
CBSI3b: O0ECIIBEYMBAHUE OSTHICHOM
pacTBOpPOB II€pMaHraHara Kalus u
OpOMHOM BOJIBI

OmnpenensiTe MIPUHAUISKHOCTE COSIH-
HEHHMI K ajJKeHaM Ha OCHOBE aHaJIH-
3a cocTaBa UX MOJIEKYJIL.

JlaBaTh Ha3BaHHS aJKeHaM I10 MEX-
JAyHAapOIHONM HOMEHKJaType. Xapak-
TEepHU30BaTh COCTAB M CBOWCTBA BaXK-
HEHIINX MpeICTaBUTEIICH aIKeHOB.
HalGmromate XWMHUYECKHH DKCIepH-
MEHT U (UKCHpOBAaTH €ro pe3ysbTa-
THI.

PazmnuaTe moHATHS «TOMOJOT» |
«HA30MEp» Ui aJIKEHOB

AJKaJIUCHBI.
Kayuyku

Conpsi>k€HHBIE UEHBI, UX HOMEHKJIa-
Typa. byranuen-1,3, uzonpen. Peax-
UM [PUCOEIUHEHUs] AJIKaJUEHOB.
Kayuyku: HaTypanbHBI, CHUHTETHYE-
ckue (OyTaaneHOBBIN, U30MPEHOBBIN ).
Peakiust JlebeneBa. Bynkanuzarust
Kayuyka. Pesuna. DOOHHUT.
Lemoncmpayuu. Konnexumnsa «Kay-
TYKID).

Jlabopamopnvie onvimui. Uccnenona-
HHE CBOWCTB Kay4dyKOB

OnpenensiTh NPUHAIJICKHOCTh COEIH-
HEHMII K ajkaJueHaM Ha OCHOBE
aHaJIM3a COCTaBa MX MOJICKYJI.
JlaBaTh Ha3BaHMS aJKaJUEHAM 110
MEXIYHapOAHOH HOMEHKJIaType. Xa-
paKTepu3oBaTh COCTaB M CBOMCTBa
BaXXHEHIIIMX MpEeJICTaBUTEJCH aJiKaau-
€HOB.

Oco3HaBaTh 3HAYMMOCTH POJIM OTeUe-
CTBEHHOTO Y4YE€HOIO B IIOJIYyYECHUH
IIEPBOI'O CUHTETHYECKOI0 KaydyKa.
VYcraHaBIMBaThL 3aBUCUMOCTB MEXILY
CTPOGHMEM M CBOHCTBAMH HOJIMMeE-
pOB Ha IpUMepe KaydyKa, PE3WHBbI U
s00HHUTA
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IIpooonscenue

Homepa Tema ypoKa OCHOBHOe cofeprkaHMe ypoKa XapaKTepr1cTUKa OCHOBHbIX
YPOKOB BUAOB AeATe/IbHOCTH
n/n oby4awwmxcs (Ha ypoBHe
y4e6HbIX AEUCTBUM)

8 AJKUHBI O6mast XapaKTepUCTHKa TOMOJIOTHYIe- OrnpenensiTe IPUHAUICKHOCTE COSIU-
ckoro psima. CriocoObI 00pa3oBaHUS HEHHH K aJIKWHAaM Ha OCHOBE aHaJIH-
Ha3BaHUIl  aJKUHOB. XUMHYECKHUE 3a COCTaBa UX MOJIEKYIJI.
CBOICTBa alleTHJICHA: TOPEHUE, peak- JlaBaTh Ha3BaHWS AJKWUHAM IO MEX-
[IUY TPUCOETUHEHUsSI — THIpOrajiore- JYHapOJHOI HOMEHKJIAaType. Xapak-
HUPOBaHHE, TaJOTeHHUPOBAHHE, TH- TEpHU30BaTh COCTAaB MOJICKYJIbI, CBOM-
npartarmus (peaknust Kyueposa), ero CTBa W TIpUMEHEHHE alleTHJICHA.
MOJIydeHUe M NpUMeHeHHe. Bunui- YcranaBiuBaTh NPUYUHHO-CIE -
XJIOpUJ U €ro MOJIMMEpPHU3alus B MO0- CTBEHHYIO CBSI3b MEXKIY COCTaBOM,
JIMXJIOPBUHUII. CTPOGHHMEM MOJICKYJl, CBOHCTBAMH H
Hemoncmpayuu. TlomydeHue aneru- NPUMEHEHUEM alleTUJICHA.
JIeHa peaKuHeld THApoJh3a Kapouma HaOmromate XUMHYECKHH OJKCIepH-
kanblus. 'openue anerunena. Kaue- MEHT U (UKCUPOBATH €ro pe3yibTa-
CTBEHHBIE peakUud Ha TPOHHYIO THI.
CBsI3b: OOEecIBEYMBaHUE AalleTHICHOM Pa3nuuaTe HOHSATHA «TOMOJIOD» U
pacTBOpPOB IIepMaHraHara Kaius u «U30Mep» NIl aJIKHUHOB
OpOMHOI BO/IbI

9 ApeHbl benzon kak mnpeacTaBuTeNb apoMaTH- XapakTepu3oBaTh COCTaB MOJICKYJbL,

YECKHX  yrieBoaoponoB. CtpoeHue
MOJIEKYJIbI OeH30J1a, ero (Gu3ndecKue
coiictBa. CmocoOBl TMONy4YeHUS U
XHMHYECKHE CBOWCTBa OeH30ja: Tro-
peHHUe, peaKIMH 3aMEIICHHUs — Trajo-
TeHUpOBaHME, HUTpoBaHue. Ilomyue-
HHE U TIpUMEHCHHUE OeH30:a.

CBOMCTBa M NMpUMEHeHHe OeH30Ia.
YcranaBiamMBaTh OPUYUHHO-CJIe -
CTBEHHYIO CBSI3b MEXIY CTPOCHHEM
MOJIEKYJIbI O€H30J1a, ero CBOWCTBaMH
U OPUMCHCHHUEM.

HabGmomaTte XUMUYECKUH JKCOEpH-
MEHT U (PUKCHPOBATH €0 Pe3yJIbTaThl




LT

Lemoncmpayuu. HccnenoBanue
CBOMCTB O€H30JIa C MOMOIIBIO OBITO-
Boro pactBoputeist «COJbBEHT»

10

ITpuponubiit
U IOMYTHBIN ra3bl

CocrtaB mnpupomHoro rasza. Ero Ha-
XOXJIeHHue B mnpupoje. I[Ipeumyiie-
CTBa NMPHUPOJHOrO Ta3a Kak TOIJIUBA.
XuMudecKkasi IiepepaboTka NPHPOJI-
HOrO Tasza: KOHBEPCHs, MHPOIHU3.
CuHTe3-Ta3 U ero IpHUMCEHCHUE.
ITorrytHBIE Ta3bl, X coctaB. [lepepa-
OOTKa MOIyTHOTO Tra3za Ha (pakuIuu:
CyXOH Tra3, IpornaH-OyTaHOBasi CMECh,
ra3oBbIii O€H3HUH.

Hemoncmpayuu. Kapra nDoJe3HBIX
UckoraeMbix PD

XapakTtepru3oBaTh COCTaB IMPHUPOIHOTO
ra3a W OCHOBHBIC HAIIPABJICHUS €ro
nepepabOTKU U HCIIOJIb30BaAHMSI.
CpaBHHBaTh HaXOXICHHE B IPUPOJIE
U COCTaB IMPHUPOIHOrO Ta3a W IMOIMyT-
HBIX Ta30B.

XapakTepru30BaTh COCTaB MOMYTHOIO
raza M OCHOBHBIC HAINpPAaBICHHUS €ro
mepepaboTKH ¥ HMCIOJIBL30BaHHMS

11

Hedtp u crioco6s1
e€ mepepaboTKH

CocraB Hedtu m e€ mnepepaboTka:
[IEPETOHKA, KPEKHUHT, PUPOPMUHT.
Hedrenpoaykrsl 1 MX mOIy4YeHHE.
ITonsitue 06 OkTaHOBOM wmcie. XH-
MHYECKHE CIOCOOBI MOBBILICHUS Ka-
yecTBa OCH3MHA.

Hemoncmpayuu. Komnexkuust «Hedtp
U HePTEeNPOAYKThD, BHUAcOGparMeH-
Tl U cnaiiael «lleperonka HedTH».
Kapra none3nsix uckonaempix PD

XapakTepuzoBaTb cocTaB HepTH H
OCHOBHBIC HAIIpaBJICHHs1 e& mepepa-
OOTKH.

Paznuuate HedTsaHBIE Qpakuuu U
ONMCHIBATH OOJIACTU UX MPUMEHEHUS.
Oco3HaBaTh HEOOXOAUMOCTb XUMHUYE-
CKHUX CITOCOOOB ITOBBILICHHS KA4eCTBa
OeH3MHA

12

Kamennsiii yrons
u ero nepepaboTka

KokcoBaHrne KaMEHHOTO YIJisi U €ro
MPOJTYKThI: KOKCOBBIM Tra3, aMmuad-
Hasi BOJ/Ia, KAMEHHOYTOJIbHAsl CMOIIa,
kokc. [Nazudukariusi KaMEHHOTO YTJIs.
Jemoncmpayuu. Konnmexumsa  «Ka-
MEHHBIA YTOJIb U MPOJYKTHI €ro Iie-

XapakTepu30BaTh OCHOBHBIEC IPOJIYK-
ThI KOKCOXUMHUYECKOT'O MPONU3BOJICTBA.
OnuckiBaTh 00JaCTH MPUMEHECHUS
KOKCOBOT'O Tra3a, aMMHa4YHOIN BOJbI,
KaMEHHOYT'OJIbHOW CMOJIbI, KOKCA.
Oco3HaBaTh HEOOXOAUMOCTH ra3udu-




> IIpooonscenue
Homepa Tema ypokKa OCHOBHOe cofeprkaHMe ypoKa XapaKTepMcTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
YYEeOHbIX AEUCTBUM)
pepaboTku». Buaeodparmenrtsr u KallMM KaMEHHOI'O YTyl KakK aJibTep-
crnaiinel  «KokcoxumMuyeckoe Ipomn3- HaTHBBI IPUPOAHOMY Traszy
BOJICTBO»
13 IToBTOpeHue TecTupoBaHue, pelIeHHUE 3a71a4 U BbI- Pemiare 3a/1a4u, BBITOJIHSITH TECTHI U
u 06001meHne MOJIHEHUE YIPAXKHEHUH 1O TeMe YIPaKHEHUs 10 TeMe.
ITpoBOAUTH OLIEHKY COOCTBEHHBIX JO-
CTH)KCHUH B YCBOCHUM TEMBI.
KoppekTtupoBaTrh CBOM 3HaHUS B CO-
OTBETCTBUHU C IUIAHUPYEMBIM DPE3YyJIb-
TaTOM
14 Konmponvuas paboma 1 no teme «Teopusi CTpOSHHsI OPTAaHUYSCKUX COCAUHEHHUH. YTIIEBOIOPOIbI
15—28 | TEMA 3. Kucnopogp- 1 asoTcogepKalwme opraHu4eckme coegmHeHusa (14 4)
15—16 OpxHOaTOMHBIE dyHkMoHanbHas TUAPOKCUIIbHAS HaszpiBaTh cUpTHl MO MEXIyHapO/I-
CIIUPTHI rpynna. ['omosyiormueckuii psig mnpe- HON HOMEHKJIaType.
JICJIbHBIX ~ OJTHOATOMHBIX  CIIMPTOB. XapaKkTepu3oBaTh CTPOSHHE MOJICKYJI,
W3omepust  mosioskeHHsT  (PYyHKIIHO- CBOMCTBA, CIIOCOOBI MOJyYeHUsI U 00-

HaJIbHOM rpynnbl. BogopoaHas cBsA3b.
XUMHUUYECKHE  CBOMCTBA  CHOUPTOB.
AnpnerunHas rpynma. Peakmust srte-
pudukanmu, croxabie 3¢upsl. [pu-
MeHeHue crnuproB. JlelicTBUue MeTH-
JIOBOTO W 3THJIOBOrO CIHPTOB Ha OpP-
TaHU3M YeJIOBEKa.

JIaCTU MPUMEHEHUs] MPEeAeTIbHBIX OJ-
HOQTOMHBIX CHUPTOB.
YcTraHnaBanuBaTh MIPUYUHHO-CIE -
CTBEHHYIO CBSI3b MEXIY COCTaBOM,
CTPOCHHEM MOJIEKYJ, CBOUCTBAaMHU U
MIPUMEHEHHUEM METaHOJIa U 3TaHOIIA.
Halmronate, caMOCTOSITETLHO TTPOBO-
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Hemoncmpayuu. OKuciieHne cnupra
B aJbJICTH/I.

Jlabopamopnsie onvimosi. CpaBHEHUE
CKOPOCTH WCIIAPEHHUsI BOJBI U DTAHO-
ma

JUTh WU OIIMChIBATh XUMHUYIECKUN DKC-
IICPUMCHT

17

MHoroaToOMHBIE
CIIUPTHI

DTHJISHTIINKOJIb KaK MPEICTaBUTEIb
JIByXaTOMHBIX CIIUPTOB W TJIHIEPHH
Kak TpeICTaBUTEIb TPEXaTOMHBIX
ciuproB. KauecTBeHHasi peakmust Ha
MHOTOATOMHBIC CITUPTHI, WX CBOW-
CTBa, INOJlyuyeHue u npuMmeHenwue. [lo-
HiTHE 00 aHTU(pHU3aX.
Hemoncmpayuu. KauecTBeHHasr pe-
aKLIMsl HA MHOTOATOMHBIE CIUPTBHI.
Jlabopamopnsie onvimoel. PacTBOpu-
MOCTh TJIMLIEPUHA B BOJE

KiaccuuuupoBaTh CIHUPTHI MO YHC-
JIy THUJAPOKCHIIBHBIX T'PYIII B UX MOJIE-
KyJiax.

XapakTepu3oBaTh CTPOEHHUE, CBOW-
CTBa, CITOCOOBI ITOJIydYeHUs] U 00JIacTH
[IPUMEHEHHUSI MHOTOATOMHBIX CITHP-
TOB.

neHTuduimpoBaTt MHOIOATOMHBIC
CHHUPTHI C TOMOIIBK Ka4eCTBEHHOM
peaKIuu.

Hab6ro1aTh, caMOCTOSITEIIBHO MPOBO-
JIUTH U ONUCHIBATH XMMHUYECKHH DKC-
[IEPUMEHT

18

denon

CrpoeHue, HOJIydeHHE, CBOMCTBa M
npumeHenue ¢enosna. KadyecTBeHHbIe
peakunu Ha ¢eHon. Bzaummuoe Biu-
SIHUE aTOMOB B MoJIeKyJie (eHoa.
Jlemoncmpayuu. 3aBUCUMOCTH pac-
TBOPUMOCTH (heHona B BOJE OT TeM-
nepatypsl. Bzaumoneiicteue ¢denosna
c OpoMHOW BOIOH U XIJIIOPHUIOM
sxenesa(lll) kak KauecTBEHHBIE peak-
802071

XapakTepu3oBaTbh CTPOCHHUE MOJICKY-
JIbI, CBOMCTBA, CIIOCOOBI NOIYy4YEHUS U
obnactu npuMmeHeHus (deHora.
Wnentudunuposars ¢GHEeHOT C MOMO-
L0 KAYECTBEHHBIX PEaKIMU.
Cob6mronare mpaBuia Oe30IMacHOTrO
oOpamienust ¢ GeHoIoM
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IIpooonscenue

Homepa
YPOKOB
n/n

Tema ypoka

OCHOBHOe cofeprKaHue ypoKa

XapaKTepMCcTUKa OCHOBHbIX
BMAOB [eATeNIbHOCTH
o6yuyarowmxcsa (Ha ypoBHe
y4e6HbIX AEUCTBUM)

19

AnbIeruabl
U KETOHEBI

DopmanbIeTHa U aleTalbIeTHT Kak
IpPEeJCTaBUTEIN alIbJIEeTHA0B, COCTaB
ux MoJiekyJs. DyHKIMOHaIbHAsT Kap-
OoHmibHass rTpymnmna. KadecTBeHHBbIE
peakiuu Ha anpneruasl. CsoiicTsa,
IOJIy4eHHe U TIpUMeHeHre (opMalib-
Ierusia W aneTaipAeruna. Peaknun
MOJMKOHJEGHCAUUN Uit  (popmaliblie-
ruaa. [loHsThe o KkeToHax Ha IpUMe-
pe aleToHa.

Hemoncmpayuu. Peaxkiust cepeopsi-
HOI'O 3€pKaja U pPeaklHsi CO CBexXKe-
nojay4eHHbIM TrAporcHaom Mmeau(IT)
IIpU HarpeBaHWM KaK KadyeCTBEHHbIE
peakuuu Ha aJibJeTrUabl

XapakTepu3oBaTh CTPOCHUE MOJICKYII,
CBOICTBa, CITOCOOBI MOJYUYEeHUSI U 00-
JIaCTH TpUMEHEHHs1 (opmanbaernaa
U aneTaJbIeruia.
WneHtuduimpoBaTs  ajibJACTHIBL  C
ITOMOIIIBIO KAYECTBEHHBIX PEAKIIHA.
Co0mronaTh mpaBuiia dKOJIOTHYSCKH
rpamMoTHOro u Oe3zomacHoro obpartie-
HUS ¢ (popmabIeTHA0M

20

KapGonossie
KHCJIOTBI

T'omonoruyeckuii psii TNpeaeabHbIX
OIIHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Xumuueckre CBOWCTBa KapOOHOBBIX
kucioT. llomydenue u mnpuMeHeHUE
MYpPaBbUHON U YKCYCHOM KHCJIOT.
Hemoncmpayuu. OOpa3ubl MypaBbHU-
HOW, YKCYCHOM, HNaJbMHUTHHOBOH U
CTEapUHOBOI KUCJIOT U UX PacTBOPU-
MOCTb B BOJIE.
Jlabopamopnsie onwvimul.
CKHE CBOMCTBA YKCYCHOW KHCJIOTBI

Xumudge-

XapaKkTepu3oBaTh CTPOSHHE MOJICKYJI,
CBOMCTBA, CIIOCOOBI MOJyYeHUsI U 00-
JIACTH TIPUMEHEHHUs] MYPaBBbHUHOH U
YKCYCHOU KHCJIOT.
Paznmuuare  oOiee,
€IMHUYHOE B CTPOCHHUM M CBOWCTBaX
OopraHMdecKkux (MypaBbHHOH U YK-
CYCHOM) M HEOPraHMYEeCKHX KHC-
JIOT.

Ha6nronars, IpOBOAUTH, OMHUCHIBATH
" GUKCHPOBATH PE3yJIbTaThl JEMOH-

OCOOCHHOE |
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CTPAIMOHHOIO U JIaOOPAaTOPHOTO XH-
MHYECKHX DKCIEPHMEHTOB.
CoOmroz1aTh MOpaBUia SKOJOTHYCCKH
TPaMOTHOT'O M Oe30ImacHOro obparie-
HHSl ¢ KapOOHOBBIMH KHCIIOTAMH

21

Cnosxable >QUPHIL.
Kupsl

Cr1oco0bI TIOJTyYeHUsI ¥ XHMHUYECKHe
cBOlCTBa CJIOXKHBIX 3(pupoB. Crpoe-
HUE XUPOB. KHCIIOTHBIN U 1IEITOYHOMN
rUuAposu3 KUpoB. Mbuia. I'mapupona-
HUE KHPOB.

Hemoncmpayuu. Konnexkuus Ciaox-
HBIX d2¢upoB. Komtekuust XKUpOB.
OO6pa3ubl TBEPIOTO U HKHUJIKOTO MbLIA.
Jlabopamopnwsie onetmwi. Otpenene-
HHUE HENPEJeIbHOCTH PaCTUTEIBHOIO
Macia

XapaKTepu30BaTh PEAKIIHUIO dTepUPU-
Kalliid KakKk oOpaTUMbI OOMEHHBIN
IPOIeCC MEXITy KHCIOTaMH U CITHP-
TaMu.

XapakTepru3oBaTb CTPOCHHUE MOJEKYII,
CBOMCTBA, CITOCOOBI MOJYyYEeHUsI U 00-
JIACTH TIPUMEHEHUsI YKUPOB.
YcTaHaBIMBaTh 3aBUCHMOCTBb  MEXY
¢uznueckuMu  CBOWCTBAMH  KHPOB,
COCTaBOM HX MOJICKYJI M TPOUCXO0XK-
JICHHEM.

OnuceiBaTh MPOU3BOACTBO TBEPIBIX
>KUPOB Ha OCHOBE PaCTHUTEJILHBIX Ma-
cenl.

HaOmronare, IpoOBOANUTH, OMNHCHIBATH
U (pukcupoBaTh pe3yJIbTATHI JIEMOH-
CTPALIMOHHOTO U JIAOOPaTOPHOIO XH-
MHUYECKUX DKCIEPUMEHTOB

22

VriaeBoasl

VYrneBonsl. Monocaxapunsl. ['mroko3a
Kak anpaerunocnupt. Copobur. Mo-
JIOYHOKHCJIOE U CIHUPTOBOE OpoXKe-
Hue. Porocunres. ucaxapuasr. Ca-
xapo3a. Ilommcaxapuael: Kpaxmal,
LIEJUTION03a.

Jlemoncmpayuu. CBOWCTBA TIFOKO3BI
KaK aJbJeTHAa U KaK MHOIOaTOMHOTO

OmnpenensiTe NPUHAMICIKHOCTH Opra-
HUYECKUX COEJIUHEHUH K yTJIEBOJaM.
Paznmuuate MOHO-, Qu- M mHoJaucaxa-
pUIBI IO UX CIIOCOOHOCTH K THIPO-
u3y.

I[IpuBoauTh HpUMEpHI HpEACTaBUTE-
JIeM KaXKJ10M TpyHIibl YIJIEBOJOB.
HaGmronate, mpoBOANTH, OMHUCHIBATH
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IIpooonscenue

Homepa Tema ypokKa OCHOBHOe cofeprkaHMe ypoKa XapaKTepr1cTUKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n oby4awwmxcs (Ha ypoBHe
y4e6HbIX AEUCTBUM)
CHUpTa B PEAKIUSIX C THIPOKCHIOM 1 (ukcupoBaTh pe3yJILTATHI JIEMOH-
meau(ll). Wnentudwukamus Kpaxma- CTPAIlMOHHOTO U JIA0OPATOPHOTO XH-
na. MHUYECKHX DKCIIEPUMEHTOB
Jlabopamopnwsie oneimel. VI3roToBie-
HHE KpaxMalbHOro Kiekcrepa. Mnen-
TUUKAMs Kpaxmajia Kak KOMIIO-
HEHTa HEKOTOPBIX IPOJYKTOB IHTAa-
HUS
23 AMUHBI AMuHOTpyrnna. AMHHBI TpEISIbHBIC OnpenensiTh NPUHAIJICKHOCTh Opra-
u apomarndeckue. AHwimH. [Toyue- HUYECKOI'O COCIMHEHMUSI K aMHHAaM Ha
HUe aMHuHOB. Peaknus 3unnnHa. Xu- OCHOBE aHajn3a cocTaBa €ro MoJle-
MHYECKHE CBOMCTBAa M IIPUMEHCHHUE KYyJIL.
aMHHOB. XapakTepu3oBaTbh CTPOCHHUE MOJIEKY-
Jemoncmpayuu. Iloprper H. H. 3u- JIbI, CBOMCTBA, COCOOBI MOJIYyUYSHHUST U
HuHa. KoJeknusi aHWJIMHOBBIX Kpa- 001aCT PUMEHEHMs] aHUJIMHA.
cuTesei. OOBSCHSITH, IOYEMY MBI MOXKEM TOP-
Jlabopamopnvie onvimul. VI3roTosie- JUTBCS JIOCTHXKCHUSIMU OTE€YECTBEH-
HUE MOJEJIEd MOJIEKYJI aMHUHOB HOH OPraHU4YecKOil XUMHUHU.
Cob6mronare mpaBuia Oe30IMacHOIo
oOpaleHus C aHWJIMHOM W KpacuTe-
JIIMH Ha €ro OCHOBE
24 AMHWHOKHUCIIOTHI. AMUHOKHCIIOTBI, COCTaB MUX MOJIEKYJI OnpenensiTh NPUHAAICKHOCTh Opra-
Benku U CBOHCTBa Kak aM(OTEpHBIX oOpra- HHYECKOT'O COCAUHCHUS K aMHUHOKHC-

HUYECKHUX COCJMHEHUM. [ JTUIuMH Kak
MpE/ICTaBUTEIb aMUHOKHUCIIOT. [lomy-

JJOTaM Ha OCHOBC aHaJIu3a
€ro MOJICKYJIbI.

cocraBa
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YeHUE IMOJIMIIENITUI0B PEaKIuer Mmo-
muKoHAeHCanuu. [ToHsITHE O MenTH-
HOM CBSI3H.

CTpoeHHEe MOJICKYJ OCJIKOB: MEPBHUY-
Hasi, BTOPUYHAS W TPETUYHAsI CTPYK-
Typbl. KadecTBeHHbIE peakIMu Ha
Oenku. [wnponus, nAeHaTypanus |
Ouonornyeckue (QpyHKIUU OEIJIKOB.
Lemoncmpayuu. KadecTBEeHHBIE pe-
aKkIUu Ha OCJIKU.

Jlabopamopnuvie onvimwi. I3roTOBIIE-
HHUE MOJICJIN MOJIEKYJbl TJIHIHHA

XapakTepu3oBaTh CBOWCTBA aMHUHO-
KHCJIOT KakK aM@pOTEepHBIX co-
€NHEHUM.

PaznuyaTe peakluu ITOJUKOHJICHCA-
WU U TOJUMEPU3AIIUH.
XapaKTepu30BaTh COCTAB U CTPOCHHE
MOJICKYJI, CTPYKTYpY ¥ CBOMCTBa Oel-
KOB.

W neaTndunmpoBaTh OCIKU.
OmnceIBaTh OMOJIOTHYecKne (PyHKITNN
OCJIKOB Ha OCHOBE MEXKITPEIMETHBIX
CBsI3el ¢ OWoyoruen

25

I"enernueckas cBsI3b
MEXJTy KJIaccaMH
OpPraHUYeCcKHUX CO-
€IMHCHUI

ITonssTHE ©O TEHETHYECKOH CBSI3H
MEXJy KjaccaMH YIJIEBOJIOPOIOB,
KHUCJIOPOJ- U a30TCOAEpIKAIUX Ccoe-
nuHeHui. MiumrocTpanusi reHetude-
CKOIl CBsI3U Ha IIpUMEpE OpraHuye-
CKUX COEIUHEHUH pa3JIMYHbIX KJjac-
COB, COJICpPIKAIMX JBa aTOMa yrjiepoaa

VYcraHnaBiMBaTh B3aMMOCBSI3b MEXITY
COCTaBOM U CTPOCHUEM MOJEKYJI U
CBOMCTBaMH NPEACTABUTEIICH YTIJIeBO-
JIOPOJIOB, KUCJIOPOJI- U a30TCOASpIKa-
mux coeauHeHud. OcCyIUecTBISTH
YpaBHEHHSI PEaKIUi, HILTIOCTPUPYIO-
IMX TCHETHYSCKYI0 CBSI3b MEXKIY
MPEeACTaBUTEIISIMU YIJICBOAOPOOB,
KHCJIOPOA- M a30TCOJEPIKALIUX COe-
JIAHEHUN.

I[Tonumath B3aWMMOCBSI3b MEXKIAY He-
OpPraHMYeCKUMH ¢ OPraHUYECKUMU
BEILIECTBAMU

26

Ilpakmuueckasn
paboma 1.
nentudukarms
OpPTaHUYECKUX
COCIMHEHUN

Wnentudukanusi OpraHuYeCKUX Coe-
TTUHEHUN

ITpoBoauTh, HAOIIOIATh U OMKUCHIBATH
XUMHUYECKUU DKCOEPUMEHT IO MO/I-
TBEP>KICHUIO CTPOCHHUSI M CBOWCTB
Pa3IUYHBIX OPTaHHUYECKUX COCIUHEe-
HHUW, a TaKk)Ke UX HIACHTU(PHUKAIIUUA C
MOMOIIIBI0 KAYECTBECHHBIX PEaKIUil
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Homepa Tema ypoKa OcHOBHOe cozep)kaHue YypoKa XapaKTepMcTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
YYEeOHbIX AEUCTBUM)
27 IToBTOpEeHUE U TecTupoBaHHE, PEIICHHUE 3a/1a4 U BbI- Pemrarp 3a1a4u, BBITOJIHSITH TECTHI U
06o6mIeHNE MOJIHEHUE YIPaKHESHUH IO TeMe YIIPpaKHEHHUS 10 TeMe.
TIpoBOIUTH OLICHKY COOCTBEHHBIX J10-
CTH)KCHUIW B YCBOCHHUH TEMBL.
KoppekTupoBaTh CBOM 3HaHHSI B CO-
OTBETCTBHHU C IUJIAHUPYEMBIM PE3yJib-
TaTOM
28 Koumponvnasa paboma 2 no teme «Kuciiopoa- m azorconeprkaiiue OpraHUYeCKHe COCIUHEHUS
29—33 TEMA 4. OpraHunyeckasa xMmua u obuectso (5 4)
29 Buorexnonorus Pazputne Ouorexnosoruu. Hampag- OOBSCHITH, YTO TaKOe OHOTEXHOJIO-
JIeHUs1 OMOTEXHOJIOIMU: TeHHasl (reHe- rysi, T€HHasi WHXXCHEepHusl, KJIETOYHasi
THUYECKasl) U KJICTOYHAsl HHXKCHEpHs. WH)XEHEepHUsi, KJIOHUPOBAHUE.
KitonupoBanue. XapakTepru3oBaTh poOJib OMOTESXHOJO-
Hemoncmpayuu. BuneodparMeHTbl U TMU B PELICHUH MNPOIOBOJIBCTBEHHOM
cllaiiibl M0 OMOTEXHOJIOTUM M UMMO- IpOOJIEMbl U COXPAaHEHHH 370POBBS
OmIM30BaHHBIM (epMeHTamM 4eJIOBeKa
30 TTonumepsr Knaccudukanuust momumeposn. Vckyc- KnaccuduinmpoBars mOIUMEpPHI 1O

CTBEHHBIE MOJHUMEPHI: LEIUTYJIOU/,
aneTaTHBIM IIEJK, BHCKO3a, IICJJIO-
damn.

Jemoncmpayuu. Komnmekuus noiu-
MepoB. Kommexkuumss CHHTETHYECKHX
MOJIMMEPOB U M3JCIUN U3 HUX

pa3IUYHBIM OCHOBAHMUSIM.

Pa3nuuaTe HMCKYCCTBEHHBIE ITOJIMME-
pBl, KilaccupUUUPOBaTh UX U MPUBO-
OUTH TIPUMEPHI ITOJIUMEPOB KaXKIO0H

TPYNIIBL




GE

YcraHaBiuBaThL CBSI3U MEXKIY CBOM-
CTBaMHU IIOJIUMEPOB W OOJIACTIMH HX
PUMEHEHUS

31 CuHTeTHYeCcKue ITonmumepnzanst W TOJIMKOHIECHCA- Paznnuarh peakiu IMOJTUMEPU3AIAHN
MOJUMEPBI Us KaK CIIOCOOBI ITOJIyYE€HUs ITOJIH- A IIOJIUKOHJCHCAIUU, IIPUBOJHTH
MepoB. CHHTETHYECKHE  KaydyKH. IIPUMEPBI ITHX CIIOCOOOB MOJIYYCHHS
ITomuctuposn, TedoH W IOIUBH- TTOJINMEPOB.
HUJIXJIOPHJT KaK IpeacTaBUTE- OmnuchIBaTh CHHTETHUYECKHUE Kay4yKH,
mn 1oractMacc. CHHTETHYECKHE BO- IUTAaCTMAacChl M BOJIOKHa Ha OCHOBE
JIOKHA: KampoH, HEWJIOH, KeBjap, CBSI3M CBOWCTBA — IMPUMEHEHUE
JIaBCaH.
Hemoncmpayuu. Komyekuuss cuUHTe-
TUYECKUX IIOJIMMEPOB: ILIaCcTMAacc,
BOJIOKOH M M3JICJIMU U3 HUX
32 llpaxmuueckas PacrniosnaBanue miacrmacc U BOJIO- ITpoBoMTH, HAOJIOIATH U ONHUCHIBATH
paboma 2 KOH XAUMHUYECKUI SKCIIEPUMEHT MO HJCH-
TU(UKAIIMN TJIACTMACC U BOJIOKOH C
IIOMOIIIBIO KaYECTBEHHBIX pEaKIHUi
33 HOBTOPGHMG nu 0606I.lJ,eHMe KypcCa. I'Iop,Bep,eHvie UuToroe y‘-IG6HOFO roga
34—35 Pe3epBHOe Bpems
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11 KJ1IACC

(1 u B Henmemto, Bcero 35 u, u3 HUX 1 94 — pe3epBHOE BpeMs)
Homepa Tema ypoka OcHOBHOe cogep)XaHue ypoKa XapaKTepucTMKa OCHOBHbIX
YPOKOB BUAOB AeATe/IbHOCTU
n/n obyvawwwmxca (Ha ypoBHe
y4e6HbIX AEUCTBUM)
1—9 TEMA 1. CtpoeHune BewecTtB (9 4)

1 OcHOBHBIE  CBeje- CrpoeHue aroma: cocrtaB sijpa (Hy- XapakTepu30BaTh CIIOKHOE CTPOCHHUE
HUSI O CTPOECHUHU KJIOHBI) W D3JIGKTPOHHAasi OO0OJIOUKA. aToMa KakK CHCTEMBbl, COCTOsIIel u3
aroma ITonsitue 06 wu3oromax. Ilonsite o siApa M 3JEKTPOHHOW OOOJIOYKH.

XUMHUYECKOM JIEMEHTE KaK COBOKYII- XapaKkTepu3oBaTh YPOBHU CTPOCHUS
HOCTH aTOMOB C OJMHAaKOBBIM 3aps- BEIIECTRA.
JIOM sifipa. OnuceiBaTh yCTPOHCTBO Hu  paboTy
Hemoncmpayuu. Iloptpersl Bosnbuioro agpoHHoro kossaiinepa
3. Pesepdopna, H. Bopa. Buneo-
pparmentsr u cuaiabl  «bonblioi
AApPOHHBIM  KoIailnep», «YpOBHHU
CTPOGHHMS BELISCTBAY

2 Ilepuonuueckas duznyeckuii cMbICT IPUHATON B Ta0- OnuceIiBaTh CTPOCHUE aTOMa XUMHUYE-

cucTemMa XuMu4e-
CKHUX 3JIEMEHTOB
J. . MenneneeBa
U yYeHHE O CTpoe-
HUM aToMa

mune JI. M. MeunaeneeBa CUMBOJIMKH:
HOPSIIKOBOTO HOMEpa dJIEMEHTa, HO-
Mepa Iepuojia W HoMepa TpYIIIIbL.
TToHsiTie O BaJICHTHBIX JJISKTPOHAX.
OToOpakeHHEe CTPOCHHST DICKTPOH-
HBIX OOOJIOYEK ATOMOB XHMHUYECKHUX
3JIEMEHTOB C MOMOIIBIO AJIEKTPOHHBIX
U DIIEKTPOHHO-TpaduuecKux GopMyII.
O06BsICHEHNE 3aKOHOMEPHOCTEH n3-

CKOro 3JIEMEHTAa Ha OCHOBE €ro Io-
JIO)KEHUSI B IMEPUOIUYECKON cucTteMe
J. . Menneneena.

3anucheIBaTh SJIEKTPOHHBIE U DJIEK-
TpoHHO-Tpaduyeckre (GOPMYIbI XH-
MHUYECKUX SJIEMEHTOB.

OmnpenensiTe OTHOIIEHHE XUMHUYECKO-
TO 2JIEMEHTA K OMPEACIEHHOMY JJIeK-
TPOHHOMY CEMEMNCTBY




LE

MEHCHUSI CBOMCTB 3JIEMEHTOB B IEPH-
0oJlax W TPYyNIax MEPUOIUYECCKOU CH-
CTEMBI KaK CJICJACTBHE HMX DJICKTPOH-
HOT'O CTPOCHUsS. OJIEKTPOHHBIC Ce-
MEWCTBa XUMHUYECKUX JICMCHTOB.
Lemoncmpayuu. Pa3znuuHble Bapu-
aHTBI MEePHOTUICCKOMN TaOTAIBI
XUMHUYECKUX dJeMeHTOB. [lopTper
J. . Mennueneena.

Jlabopamopnuvie onvimsi. Mojenupo-
BaHUE ITOCTPOCHHS TMECPUOIHUCCKOMN
CHCTEMBI C ITOMOIIBI0 KapTOYeK

CraHOBJICHUE u
pa3BUTHE NEPHOI-
YeCKOro 3aKoHa Mo
TEOPUHU XUMHUYECKO-
ro CTpPOCHUS

IIpennochbuIKi OTKPBITHS TTEpHOAUYIEC-
CKOT'O 3aKOHa M TEOPHH XUMHUYECKOTO
CTPOGHMSI OPraHUYECKHX COEJUHe-
HUM. Ponbp JIMYHOCTH B HMCTOPUU XU-
MHHU. 3Ha4YCHHUE MNPAKTHUKH B CTaHOB-
JICHUU U Pa3BUTHH XUMHYECKHX TE€O-
puil.

Hemoncmpayuu. Tloprpersl

J. U. Menneneesa u A. M. bytne-
poBa

IIpencraBisaTe pa3BUTHE HAyYHBIX TE-
opuli IO CHHUpaJIM Ha OCHOBE TPEX
(hopMyIMpPOBOK IIEPHOAUYECKOTO 3a-
KOHAa M OCHOBHBIX HAIlpaBJIEHUM pa3-
BUTHSI TEOPHUU CTPOCHUS (XMMHUe-
CKOro, D3JIEKTPOHHOTO M HPOCTpaH-
CTBEHHOTO).

XapakTepu3oBaTb pOJIb IPAKTUKH B
CTAHOBJIEHUM U PA3BUTHUU XHUMUYE-
CKOIl Teopuu.

XapakTepu3oBaTh BKJAJ POCCHUCKHUX
Y4EHBIX B MHUPOBYIO Hayky. OOBbsc-
HSITh, TI0YEMY MBI MOXEM TOPAUTHCS
JOCTH>KEHUSIMA OT€YECTBEHHOI XUMUU

Honnas XUMHYEC-
CKasl CBsI3b M HOH-
HbIC KpHUCTaJUIN4ye-
CKHE PEIETKU

KaTtnoHsl M aHMOHBL: WX 3apsabl U
KknaccudUKalys Mo COCTaBy Ha MPO-
CThle U clIOkHBIe. [loHsaTHEe 00 MOH-
HOU XHMMHYECKOM cBsi3u. MoHHas

XapakTepru3oBaTh MOHHYIO CBsI3b KakK
CBS3b MEXAY HOHAMH, OOpa3yIOIIH-
MHCSI B pe3ylbTaTe oOTJa4ud WA
npuéma >JIEKTPOHOB aTOMaMH HWIIA
TpyNInaMu aTOMOB.
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Homepa Tema ypokKa OcHOBHOe cogep)kaHue YpoKa XapaKTepucTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
y4e6HbIX AEUCTBUM)
KpUCTaJUIMYEeCKasl pemérka u (pusmu- OmnpenensiTh NPUHAIIESKHOCTE HOHOB
YECKHE CBOICTBA BEIIECTB, UMCIOIINX K TOH WJIM WHOW TIpyIllie Ha OCHOBA-
HOHHYIO KPHUCTAJUIMYECKYIO PEIIETKY. HHUHM UX 3apsifla U COCTaBa.
Hemoncmpayuu. Mopaenbs HMOHHOU XapakTepu3oBarh (PU3MYECKHE CBOM-
KPUCTAJNINYECKOW DPEIETKH Ha IpH- CTBA BEIIECTB C MOHHOM CBS3BIO
Mepe XJIopuaa Harpusi. MHUHepalbl ¢
HOHHOW KPHUCTAJUIMYECKOH PpeméT-
KOM: KaJabLMT, I'ajauT
5 Kopanentnas  xu- IlonsiTie © KOBaJEHTHOM  CBA3M. OnuceiBaTh KOBAJIGHTHYIO CBsI3b KakK

MHYecKas
ATOMHBICE U MOJIC-

CBs3b.

KyJISIpHbIE KpHUCTal-
JIMYECKHUE PELIETKH

OnekTpooTpunarenbHocTs. Hemomsap-
Hasl U MNOJISIpHAsl KOBAaJIEHTHasl CBSI3b.
KpatHocTs koBasieHTHOH cBs3u. Me-
XaHU3Mbl O00pa30BaHUs KOBAJEHTHOM
CBSI3U: OOMEHHBII U JOHOPHO-aKIel-
TOpHBIA. [TONMApHOCTH MONEKYJIBI KaK
CIIE[CTBUE TIOJIIPHOCTH CBSI3U U T€0-
meTpuun Moisekynbsl.  Kpucranmnue-
CKHME PEIIETKU BEIIECTB C KOBAJEHT-
HOM CBSI3BIO (MOJEKYISIPHBIE U aTOM-
Hble). Dusuyeckue CBOHCTBa Be-
IIECTB, HMEIOMINX AaTOMHYIO WM
MOJIEKYJSIPDHYIO  KPHUCTAJUTMUECKYIO
pEeETKY.

Hemoncmpayuu. Monenu MoOJIEKy-
JIIPHOM KPUCTAJUIMUECKOU PEIIETKHA

pe3yabTaT 00pa3oBaHUsA OOLINUX BJICK-
TPOHHBIX IIap HJM KakK pe3ysbTaT
IIEPEeKPbIBAaHUS 3JIEKTPOHHBIX OpOU-
Tajaeu.
Knaccudunuponars
CBSA3U IIO 3JIEKTPOOTPUIIATEIBHOCTHU
aTOMOB, Yy4YacCTBYIOIIUX B oOOpa3oBa-
HHUHU CBS3M, KPaTHOCTH M CIOCOOY
IIEPEKPBIBAaHUS >JIEKTPOHHBIX OpOU-
TaJIei.

Xapaktepu3zoBath (HU3UISCKUE CBOWM-
CTBa BEIIECTB C KOBAJEHTHOI CBA3BIO

KOBaAJICHTHBIC
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Ha MPUMEpPE «CYXOTO JIbIa» WM UOJa
U aTOMHOM KpPUCTAJUIMYECKOU peruéT-
K{ Ha IpuMepe anmasa, rpadura uim
KBapra. Monieib MOJSIpDHOTO 00BEMa
rasa

MeTtammndeckasi Xu-
MHYECKasl CBSI3hL

IToHsiTHE O METa/UIMYECKOW CBSI3U U
METaJUIMYeCKOMN KPUCTAJUTMYECKOMN
pemi€rke. duznyeckue cBOWCTBa Me-
TaJuI0B, OOYCJIOBIICHHBIE NX KPHUCTAI-
JudyeckuM crtpoenueM. lIpumenenue
MeTajuioB. YEpHble M LBETHBIE Me-
Tayuibl. CruiaBbl.

Hemoncmpayuu. Mopenu Kpuctai-
JIMYECKUX PEIIETOK METaJlJIOB.
Jlabopamopnwsie onvimol. KoHcTpyu-
poBaHHE MOJEIN METAJIMYECKONH XHU-
MHYECKOI CBSI3U

XapakTepu3oBarh METaJUTHYECKY IO
CBSI3b KaK CBSI3b MGy HOH-aTOMaMH
B MeTaJUlaX W CIUIaBaX ITOCPEICTBOM
0000IIECTBIIEHHLIX BaJIEHTHBLIX DJIEK-
TPOHOB.

OOBSICHITh CIMHYIO TPUPOSLY XHMH-
YECKHX CBS3EH.

XapakTepu3oBaTh (PU3HYECKHE CBOW-
CTBa METAJIIOB

Bouopo;:[Has{ XUMHU-
yecCKas CBA3b

MexMoneKkyJisipHas 1 BHyTPUMOJICKY -
JIApHasi BOJOPOJHBIE CBA3U. 3Haye-
HHME BOJOPOJIHBIX CBS3E€H B IpUpOIE.
Hemoncmpayuu. BuaeodparMeHTbl U
crmaiinbl «CTpyKTypa Oeskay.
Jlabopamopnuvie onwvimel. JleHarypa-
nus Oenka

XapakTepru3oBaTb BOJOPOJIHYIO CBSI3b
KaK OCOOBIN BHJ XMMUYECKOI CBS3H.
PaznuuaTth  MEXMOJCKYJSIDHYIO U
BHYTPHUMOJICKYJISIDHYIO BOJIOPOJIHYIO
CBSI3b.

PackpwiBaTh posib BOIOPOIHBIX CBSI-
3¢l B OpraHu3anuy MOJIEKYJ OUOIMo-
nuMepoB  (OCJIKOB M HYKJICHMHOBBIX
KHCJIOT) Ha OCHOBE MEXKIIPEIMETHBIX
CBsi3ell ¢ Ouonorueu

ITonumepsl

IlonyueHnne HOMUMEPOB pPEAKITUSIMU
MMOJIMMEPHU3AllUY U TOJUKOHIECHCA-
nuu. BakHelue npeacTraBUTENN
IUTACTMAcC M BOJIOKOH, UX IOJIyde-

XapaKkTepu30BaTh MOJIUMEPHI KaK BbI-
COKOMOJICKYJISIPHBIE COCIUHEHUS.
PaznuuaTth peakuuu moJIUMEpHU3ALUHA
U IIOJIMKOHJICHCAIIUH.
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MbI

IIEPCUOHHOI cpene. ArperatHoe co-
CTOSIHHME M pa3Mep 4HacTull ¢das3bl Kak
OCHOBa JUIi KJAacCU(PUKALHUM JHUC-
MEPCHBIX CUCTEM. DMYIbCUHU, CYCIIEH-
3UH, a3p030JId KaK IpyO0O uCIIEePCHbIC
CUCTEMBI, UX MPEJACTAaBUTEIN. 30U U
req Kak TOHKOJUCHEPCHBIE CHCTE-
MBI, UX mnpencraButenu. Ilonsitue o
CHUHEPE3UCE U KOaryJISIIUU.

Hemoncmpayuu. Komnnexkuuu oOpas-
OB PA3JIMYHBIX JUCIIEPCHBIX CHCTEM.
CuHepe3uc M KoaryJisius.

Jlabopamopnvie onvimui. [lonmyuenue
KOJIJIOMTHOTO  pacTBOpa KypHHOTO
OeJika, MCCJIEOBaHUE €ro CBOWCTB C
HOMOIIBIO JIA3€pPHON YKa3Ku WU HOpo-
BeJIeHHE ero aeHaTypamuu. llomyde-
HHE SMYJIBCUHM PACTUTEIBHOIO Macia

Homepa Tema ypoKa OcHOBHOe cogep)kaHue YpoKa XapaKTepucTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
y4e6HbIX AEUCTBUM)
HUE, CBOWCTBa W IpuMeHeHue. [lo- OnuceiBaTh Ba)KHEHUIIME ITpeaCcTaBU-
HSITUE O HEOPTaHUYECKHUX IMOJIMMEpax TEJIM TJIaCTMAacC W BOJIOKOH W Ha3bI-
M UX TIPEJICTAaBUTEIIH. BaTh O0OJIACTH WX IPUMCHCHHUS
Jemoncmpayuu. Konnexunn «llmact-
Maccel», «Bomokna». OOpasiel Heop-
TaHUYECKUX IOJIMMEPOB — BEILECTB
aTOMHOW CTPYKTYpPBI
9 JucnepcHble cucTe- ITonsitne o nucnepcHoil daze m auc- XapakTepu3oBaTb pa3JIUYHbIC THUIIBI

JIMCIIEPCHBIX CUCTEM Ha OCHOBE arpe-
raTHOTO COCTOSIHMSI JUCIIEpPCHOH a-
36l U JUCHEPCUOHHOU CpEIbl.
PackpbIBaTh pOJIb Pa3IMYHBIX THIIOB
JIMCIIEPCHBIX CHUCTEM B IIPUPOJE U
JKM3HHM YEJIOBEKA.

ITpoBoauTH, HAOIIOATH U ONHUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT




(R4

u HaOIOIeHHEe 3a €€ PaCCIOCHUEM.
TTomydeHre CyCnieH3UH HU3BECTKOBOTO
MOJIOKa W HaOJlroJeHue 3a e€ celu-
MEHTanuen

10—21

TEMA 2. XMMnyeckne peak

umn (12 y)

10—11

Kitaccudukanus
XUMHYECKHUX peak-
§i8%0%1

M3omepuzanmst kak peakmusi, Mpo-
Tekaromasi 0e3 W3MEHEHHs cocTaBa
BEIIECTB. AJUIOTPOIHS U €€ NpHU4IH-
Hel. Kiaccudukanms peaknwii 1Mo
pa3IMYHBIM OCHOBAHUSIM: I10 YUCITY U
COCTaBy PEareHTOB M IPOJIYKTOB, IO
teroBoMy 3¢ dekry. Tepmoxumuye-
CKHE YpPaBHEHHSI PEaKIIHi.
Jemoncmpayuu. PacTBopeHue cep-
HOM KHCIIOTBI U aMMHUAYHOMN CEIUTPHI
U puKcanuMsi TEIUIOBBIX SIBJICHUH, CO-
MPOBOKJIAOIINUX 3TH MPOILECCHI

OmnpenensiTh NPUHALICKHOCTE XUMHU-
4EeCKOH peakIuu K TOMY HJIH HHOMY
THUITy Ha OCHOBAaHHMHU PA3JINYHBIX ITPHU-
3HAKOB.

OTpaxaTh Ha NUCHbME TEIUIOBOH >3-
(pexT XMMHYECKHX peakIuii ¢ IoMo-
b0 TEPMOXMMHUYECKUX YPaBHEHUH.
TTonTBep>k1aTh KOJIMYECTBEHHYIO Xa-
PaKTEPUCTUKY DK30- U DHIOTEPMHYE-
CKHUX peakluid pacy€éTaMH IO T€PMO-
XMMHMYECKHUM YypPaBHEHUAM

12

CKOpOCTh XUMHUYE-
CKMX PpEaKIuit

DakTophl, OT KOTOPBIX 3aBUCHUT CKO-
POCTh XMMHUYECKUX peaKIui: npupo-
Jla pearupyronux BeIIeCcTB, TeMIepa-
Typa, ILIOLIAJb COINPUKOCHOBEHUSI U
KOHIIEHTpalusl pearupyromux Be-
IIeCTB, Haiuuue Kartanusartopa. Ilo-
HATHE O Karanusze. DepMeHTHl Kak
Ouojoruyeckue KaraiauzaTropbl. HH-
rHOUTOPBI peaKlMii, UX 3HAYCHHUE.

Jemoncmpayuu. BzaumoneiictBue
COJISTHOM, CEpHOM M YKCYCHOM KHUCJIOT
OJIMHAKOBOM KOHIIEHTPAIUU C OJUHA-
KOBBIMU KyCOYKaMH (TpaHyJIaMH)

YcraHaBiuBaTh 3aBHCHUMOCTbH CKOPO-
CTH XMMHYECKOI peakluu OT MPUpPO-
JIbl pEarupyrommx BELIEeCTB, UX KOH-
LIEHTPAlUU U TUIOIIAJAU COMPUKOCHO-
BEHMs, a TaK)Ke€ OT TeMIlepaTyphbl.
PackpriBaTh posb KaTalan3aToOpoOB Kak
(axTOpOB yBENIMYEHUST CKOPOCTH XH-
MHYECKOI peakIuu U paccCMaTpUBATh
WHTHOUTOPHI KaK «aHTOHUMBID» KaTa-
JIN3aTOPOB.

XapakTepuzoBaTb  (GEpMEHTBI  Kak
OMOJIOrMYeCKue KaTaJin3aTopbl Oel-
KOBOM TNIPUPOABI U PACKPBIBATH UX
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IIpooonscenue

Homepa
YPOKOB
n/n

Tema ypoka

OCHOBHOe cofeprKaHue ypoKa

XapaKTepMCcTUKa OCHOBHbIX
BMAOB [eATeNIbHOCTH
o6yuvatowmxcsa (Ha ypoBHe
y4e6HbIX AEUCTBUM)

MUHKAa W B3aNMOJCHCTBHE OJWHAKO-
BBIX KYCOYKOB pa3HBIX MeETaJJIOB
(Marsusi, IUHKA, JKeje3a) C COJISTHOM
KHCJIOTOH KaK HpUMEphl 3aBHCUMO-
CTH CKOPOCTH XHUMHYECKHX PEaKIui
OT TPHUPOABI BellecTB. B3ammopeii-
CTBHE pAacCTBOPOB THOCYJIb(paTa Ha-
TpUsl pa3sHOH KOHIICHTPAIMU U TEM-
IepaTypsl C pacCTBOPOM CEPHOMH KHC-
JIOTBl. MoOJeNnupoBaHUEe «KHUIISIIEro
ciosi». I'eTeporeHHbI KaTtajius Ha
IIpUMEpE Pa3I0KEHUS MEePOKCHIa BO-
Jopoja B IIPUCYTCTBHH JHOKCHAA
MapraHua.

Jlabopamopnsie onwvimoel. Vcnonb3o-
BaHHWE HEOPTaHUYECKHUX KaTaJIu3aTo-
poB (coieii xenes3a, HoauIa Kaiaus) U
OPHUPOJIHBIX OOBEKTOB, COJEPIKAIIMX
KaTana3y (chlpoe Msico, KapTodeinb),
JUTSL Pa3JIOXKEHHMS IEPOKCHIA BOIOPOA

pOJIb B TIPOTCKAHHUU OMOXHUMHUYCCKHUX
peaKIii Ha OCHOBE MEXKITPEIMETHBIX
CBsI3€l C OHMOJIOTHEMN.

ITpoBoauTh, HAOIIOIATh W OMHUCHIBATH
XUMHYSCKHH DKCIIEPUMEHT

13

O6paTUMOCTh  XH-
MMHUYECKUX PEaKIUH.
XuUMHUUYECKOE  paB-
HOBECHE U CIIOCOOBI
€ro CMEIICHHUS

Knaccudukanms XUMHYECKHX peak-
Ui 1o npusHaky obpatumocTu. [To-
HsTHE OO0 OOpaTHUMBIX peakIUsIX |
XHUMHYECKOM paBHOBeCHHU. IIpuHIHN
Jle Illarenmpe M CIIOCOOBI CMEILECHUS
XUMHYECKOTO paBHOBecus. O6mmas

OnuceIBaTh COCTOSIHHE XUMUYECKOTO
paBHOBecHusi M mOpeajaraTb CIIOCOOBI
€ro CMeIICHHUsI B HEOOXOANMYIO CTO-
pOHY Ha OCHOBE aHaJM3a PEaKIUU U
npunuuna Jle Illarense.
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XapaKTEPUCTHUKA PEaKIUH CHUHTE3a
aMMHaKa W PacCMOTPEHHE YCIOBUIA
cMmemeHns1 e€ paBHOBECHSI Ha IIPOM3-
BOJICTBE.
Hemoncmpayuu. CwmenieHne paBHO-
BECHsI B CHCTEME

Fe3* + 3CNS « Fe(CNS)s
Jlabopamopnuvie onvimul. UnmrocTpa-
st ripaBmiia beprosuie Ha TIpakTHKeE:
IpoBeJCHUE peaknuii ¢ obpa3oBaHH-
€M ocajaka, ra3a U BOJBI

HpOBO,Z[I/ITI), Ha6JIIOI[aTI> " OIIMChIBATH
XUMUYIECKUN SKCIICPUMEHT

14—15 I'mnponus OO6paTUMBIif 1 HEOOpPATHUMBII THAPO- OnpenensaTs TAN THAPOJIM3a COJIM Ha
mm3. 'maponn3 coileii U ero THIBL OCHOBe aHain3a e€ cocrasa.
I'maponus opraHnyeckux coeauHEeHUN KiraccuuumposaTthk ruaposus coiei
B JKHUBBIX opraHu3max. [lonsarue o0 110 KaTHOHY U AHHUOHY.
SHEPreTHUECKOM OOMEHE B KIJIETKE M XapakTepu3oBaTb poJib THAPOJIMU3A
poiM ruaposn3a B HEM. OpraHMYeCcKUX COEIUHEHUN B opra-
Jlabopamopnwie onvimel. VctibiTanue HU3ME.
WHIUKATOpaMHU CpeJbl PaCTBOPOB CO- IIpoBonuTh, HaOIIOAATH U OMUCHIBATH
JIel pa3JIMYHbIX THUIOB XUMHUYECKUH SKCIEPUMEHT
16 OKHUCIUTEIBHO- CreneHp OKHCJIEHUS U e€ ompenese- OnpenensiTb  OKHUCIUTEIbHO-BOCCTA-
BOCCTaHOBUTEIIbHbBIE HHe 110 GopMysiaM OPraHUYECKUX HU HOBUTEJIbHBIE PEaKIUH KaK IpoIec-

peaxuuu (OBP)

HEOpraHuueckux BemiecTB. OKucIu-
Teau U BoccTraHoBuTenu. Ilonsitue o
poIeccax OKHUCIEHUS U BOCCTAHOB-
nenus. CocraBieHUE ypaBHEHUM XU-
MHYECKUX PEaKIIUi Ha OCHOBE METO-
J1a DIEKTPOHHOro OanaHca.
Jemoncmpayuu. BzaumoneiictBue
IIUHKA C COJISIHOM KHCJIOTOM M HHU-
TpatoM cepedpa.

Chbl, IPOTEKAIOLIHE C M3MEHEHUEM
CTEIICHEl OKHCJICHUSI aTOMOB D3JIe-
MEHTOB, YYaCTBYIOIIMX B PEaKIUH.
PaznuyaTh OKHMCIMTENIb U BOCCTaHO-
BHUTEJIb, IIPOIIECCHI OKUCIICHUSI U BOC-
CTaHOBJICHUSI.

CocraBsiTe ypaBHeHuss OBP na oc-
HOBE METO/a 3JIEKTPOHHOro OaJiaHca.
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IIpooonscenue
Homepa Tema ypokKa OCHOBHOe cofeprkaHMe ypoKa XapaKTepr1cTUKa OCHOBHbIX
YPOKOB BUAOB AeATe/IbHOCTH
n/n oby4awlmxcs (Ha ypoBHe
y4e6HbIX AEUCTBUM)
Jlabopamopnvie onvimel. OKUCIH- TIpoBOINTH, HAOTIOIATH U ONUCHIBATH
TEJIbHO-BOCCTAHOBUTEIBHASL PEaAKITUS XUMHYSCKHI SKCIIEpUMEHT
M peaknusi oOMeHa Ha IIpuMepe B3a-
WMOJICHCTBHSI PacTBOPOB cCyJib(paTa
meau(Il) c¢ xeme3oM M pacTBOpOM
IEJIOYH
17—18 DNeKTpoJiu3  pac- XapakTepucTUKa DJIEKTPOIN3a Kak OnuchIBaTh JIEKTPOJIN3 KAaK OKHCIIH-
IUIABOB W PacTBO- OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHOTO TEJIbHO-BOCCTAHOBUTEJIbHBIN npo-
poB. IlpakTuueckoe nporecca. OCOOEHHOCTH AJISKTPOJIH- ecc.
MPUMEHCHUE DJICeK- 3a, IIPOTEKAIOIIEro B  pacTBOpax PaznuuaTh 2JI€KTpPOIM3 pacILIaBOB U
TpoJin3a a51eKTponuToB. IlpakTuueckoe mnpu- BOJHBIX PacCTBOPOB.
MEHEHHUE DJJIEKTPOJIM3a: IOJydYeHHue XapakTepru30BaTh MPAKTUUYECKOES 3HA-
rajJloreHoB, BOJOPOJA, KHCIOpPOJa, YeHHE JJISKTPOJIM3a Ha IpPHUMEpe Io-
LLIEJIOYHBIX META/UIOB U IIejoueill, a JIy4eHUsl aKTUBHBIX METaJJIOB U He-
TaK)Ke  AJIFOMHHHUS  JJICKTPOJIN30M METAJIOB, a TaK)Ke Ha IMPUMEpPe rajib-
pacIiuiaBoB M pacTBOPOB COCIMHEHUI BaHOIJIACTUKH, TaJbBAaHOCTETHH U
3TUX 2JeMeHTOB. [loHsTHE O rajabBa- paduHupOBaHMST LBETHBIX METAJLIOB
HOIUIACTHKE, TajlbBaHOCTETHH, padu-
HUPOBAHUU I[[BETHBIX METaJIJIOB.
Hemoncmpayuu. KoHcTpyupoBaHue
Mozenu anektponusépa. Bumeodpar-
MEHT O TIPOMBIIUICHHON YCTaHOBKE
JUTSL TIOJTYYCHHUST aTTFOMUHUS
19 TIpaxmuueckast Pemienne 3KcriepuMeHTaIbHBIX 33124 ITnanupoBaTh, IPOBOAUTH, HAOIIO-
paboma 1. mo temMe «XUMHUYEeCKasl PEaKIIus 1aTh W OMUCKHIBATH XUMHUYCCKHUI DKC-
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Pemrenue SKCIICpu-
MCHTAJIBHBIX 3aJa4
mo TeMe «XuMuge-
CKasl peakuus»

IIEPUMCHT C CO6JIIOI[€HI/ICM IIpaBUJI
TEXHUKH Oe30I1aCHOCTH

20 IToBTOpenue u TecTtupoBanue, penIeHrue 3aaad u BbI- PemaTte 3agaun, BBITONHSTH TECTHI U
06001eHne IOJITHEHUE YNPAKHEHUU 110 TeMme YHOpakHEHHST 10 TeMe.
H3YYEeHHOTO ITpoBOAUTE OIIEHKY COOCTBEHHBIX J10-
CTIDKEHUH B yCBOSHHH TEMBI.
KoppekTupoBaTs CBOM 3HaAHHS B CO-
OTBETCTBUH C IUIAHHUPYEMBIM pe3yIIb-
TaTOM
21 Konmponvnaa paboma 1 no teme «CTpoeHHEe BEIIECTB. XHUMHYECKasl PEAKIIMS
22—30 TEMA 3. BewectBa U ux cesomctea (9 4)
22 Mertasisl dusznueckue coiicTBa MetajuioB. [le- XapakTtepru3oBaTh (PU3NUYECKUE U XH-
JICHUE METaJUIOB Ha I'PYMIbI B TEXHU- MHYECKHE CBOWCTBAa METAJUIOB Ha OC-
Ke. XMMHUYECKUE CBOMCTBA METAJJIOB HOBe npenacrtasiieHnit 060 OBP u mno-
U 2JISKTPOXUMMYECKHUI PsiJi HarpsiKe- JIOKEHHUSI METaJUIOB B DJIEKTPOXUMH-
Huil. IloHsATHE O MeTaIOTEepMUH YECKOM psIZly HamlpsiKeHUH.
(amrOMHUHOTEPMHUS, MarHueTepMus HaGnronare M onuchiBaThb XMMHYE-
U ap.). CKUM DKCIIEPUMEHT
Jemoncmpayuu. Konnexkuuss meTtan-
JI0B. B3aumonelicTBue KOHLEHTPUPO-
BaHHON a30THOH KHCIOTBI C MEIbIO.
Bcenpiika tepmutHoit cmecu. Ilopt-
per H. H. bekeroBa
23 Hemeramnst Hemerannel kak okuciurenu. Heme- OnuceIBaTh OCOOCHHOCTH ITOJIOKCHUS

BOCCTaHOBUTEIU. Psa
3JIEKTPOOTPHULIATEIIBHOCTH.

TaJlJIbl KakK

HEMETAJJIOB B MIEPHUOAUYECKON CUCTE-
me JI. . MenneneeBa, CTpO€HHUE HX
aTOMOB M KPHUCTAJIOB.
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IIpooonscenue
Homepa Tema ypoKa OcHOBHOe cogep)kaHue YpoKa XapaKTepucTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyyvawwmxca (Ha ypoBHe
YYEeOHbIX AEUCTBUM)
Hemoncmpayuu. Kosekuust Heme- XapakTepu3oBarh OOIIHE XHUMHUYC-
TaJIJIOB. CKHE CBOMCTBAa HEMETAJUIOB B CBETE
Bcnpika uéproro nopoxa. BeirecHe- OBP u ux moJIoKeHUsl B psay dJIEK-
HHUE TaJIOTEHOB U3 MX PacTBOPOB JIPY- TPOOTPHUILIATEIILHOCTH.
THMHU TaJIOTeHaMH HabGnronate W onuceBaTh XUMHYE-
CKHH DKCIIEpHUMEHT
24 Heoprannueckue wu Kucnorel B cBere aTOMHO-MOJEKY- COOTHOCHUTBH TMpeJCcTaBUTENEH opra-

OpraHN4Y€CKHUE KHC-
JIOThI

nsapHoro ydeHusi. Kucnorel B cBere
TCOPUM DJICKTPOJIMTHYECKON JTHCCO-
uranuu. Kuciorsl B CBETe HPOTOH-
HOMl Teopun. OOIMEe XUMHUYECKHE
cBoiictBa kuciyor. Kitaccudukarus
KHUCJIOT.

Jlabopamopnuwiii onvim. VccnemoBa-
HHUE KOHIICHTPHPOBAHHBIX PAacTBOPOB
COJISIHOU M YKCYCHOM KHCJIOT KalleJib-
HBIM METOJIOM IIpU HUX pa30aBICHUH
BOJOI

HUYECKMX M HEOPraHWYEeCKUX KHCJIOT
C COOTBETCTBYIOILICH KilaccuduKalm-
OHHOM TI'pynIou.

OmnuceiBaTh 00IIME CBOMCTBa Heopra-
HUYECKUX U OPraHUYECKHUX KHCJIOT B
CBET€ TEOPHUHU IJIIEKTPOIUTHUYECKOMN
JUCCOIUAIMM U C TO3UIUM OKHUCIIE-
HHUS-BOCCTAHOBJIEHUS] KaTHUOHA BOJO-
poJia MM aHMOHA KHUCJIOTHOIO OCTaT-
Ka.

Omnpenensite 0OCOOEHHOCTH XHMHYE-
CKHUX CBOMCTB a30THOM, KOHLIEHTPHU-
POBaHHOM CEpHOM MU MYPAaBbHUHOM
KHCJIOT.

ITpoBoauTH, HAOIIOAATH U OOBSICHSITH
pe3ysIbTaThl MPOBEAEHHOTO XHUMHUYE-
CKOr'0 SKCHEPUMEHTA




Ly

25

HeOpraHI/I‘{eCKI/Ie nu
OpPraHUvYCCKHUeC ocC-
HOBaHUsA

OcCHOBaHUSI B CBETE aTOMHO-MOJIEKY-
JsipHOTO y4eHUsi. OCHOBaHUS B CBETE
TEOPHUU DJICKTPOIIMTHYSCKON JTHUCCO-
muanui. OCHOBaHUST B CBETE MPO-
ToHHOU Teopuu. Kitaccupukanmus oc-
HOBaHUN. XWMHUYECKHE CBOMCTBA Op-
TaHHUYCCKUX Hu HEOPTaHUYECCKHUX
OCHOBaHMUH.

Lemoncmpayuu. Koryekinust 1iesno-
yell 1 aMUHOB. B3ammojelicTBue Ia-
pOB KOHILIEHTPHUPOBAHHBIX PAacTBOPOB
COJITHOW KHUCJIOTBI U aMMHaKa («IbIM
6e3 orus»). IlomydyeHne ammMuaka Hu
W3y4YeHHE ero CBOWCTB.
Jlabopamopnwsie onvimer. IlonyueHue
HEpPAaCTBOPUMOIO THIAPOKCHAA U €ro
B3aUMOJICHCTBUE C KHUCJIOTOU

OnuceiBaTh HEOPTaHUYECKUE OCHOBA-
HUSI B CBETE TEOPUHU DJIEKTPOJIMTHYE-
CKOIl pgucconuanuu.
XapakTepu3oBaTh CBOICTBA OpraHu-
YECKUX W HEOPraHUYECKUX OECKHUCIIO-
POAHBIX OCHOBAHUN B CBETE MPOTOH-
HOUW TEOpHUH.

TIpoBOINTH, HAOIFOAATH U OMHCHIBATH
XUMHUUYECKUN IKCIIEPUMEHT

26

Heopranuueckue u
OpraHh4YecKue am-
(orepubie coenuHe-
HHUS

Heopranuueckue amdorepHbie coe-
IUHEeHUs! (OKCHABI H THIPOKCHIBI),
HUX CBOICTBa U 1nojydenue. Amdorep-
Hbl€ OPraHUYECKHE COEIUHEHHUs Ha
npuMepe aMMHOKUCHOT. Ilentuabr u
HEeNTUIHAST CBSA3b.

Jlemoncmpayuu. PaznuyHble ciiyyan
B3aUMOJICHCTBUSI PAcTBOPOB coOJiei
AJIIOMHUHUA CO 1IEI0YBIO.
Jlabopamopnvie onvimui. [lomyuyenue
aM(dOTEepHOTO THAPOKCHAA U H3y4e-
HHUE €TI0 CBOMICTB

XapakTepu3oBaTb OpraHHYEeCKHE U
Heopranuyeckue aM(pOoTepHbIE COEIIH-
HEHMs] KaK BeIlecTBa C JBOMCTBEH-
HOM (yHKIIMEH.

XapakTepu3oBaTb CBOMCTBAa aMUHO-
KHUCJIOT KakK aM(OTEpHBIX OpraHuye-
CKMX COEIUHEHUIL.

PackpriBaTh posib aMHHOKHCIIOT B
OpraHu3aluy >KU3HU Ha OCHOBE MEX-
OpPEIMETHBIX CBsI3€H ¢ OmoJorueu

27

Comu

Knaccudukanus comeit. XKéctkocTh
BOJIBI M CITOCOOBI €& yCTpaHeHHsI.

XapakTepu3oBaTb COJM  OpraHh4e-
CKHX ¥ HEOPraHWYECKHX KHCIIOT B
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IIpooonscenue
Homepa Tema ypokKa OCHOBHOe cofeprkaHMe ypoKa XapaKTepucTHMKa OCHOBHbIX
YPOKOB BUA,OB AeATE/IbHOCTU
n/n obyvawwmxca (Ha ypoBHe
y4e6HbIX AEUCTBUM)
ITepexon kapOoHaTa B THIpPOKapOO- CBETE TEOpHH DIICKTPOJUTHIECKOU
HAT B obparHO. OOINEe XUMHUYECKHe JTUCCOITHAIINH.
CBOMCTBa COJICH. CoOOTHOCHUTBH MpeJIcCTaBUTEJIeH coJiel
Hemoncmpayuu. Ilomydenune xéct- OpPraHUYeCKUX H HEOPTraHWYECKHUX
KOH BOJIBI M yCTpaHEHHE €& KECTKO- KHCJIOT C COOTBETCTBYIOIIEH KIIACCH-
CTH. (ukanmoHHOI rpynIon.
Jlabopamopnwvie onvimel. IlpoBene- XapakTepu3oBaTh XECTKOCTHb BOJBI U
HHME Ka4YeCTBEHHBIX pEaKUHMil 110 IpeiaraTb CriocoObl €€ yCTpaHEHHUS.
OIIPEJICJICHUIO COCTaBa COJIHU OnuceiBaTh 001IME CBOICTBA coieii B
CBETE€ TEOPHUU BJIIEKTPOIUTUYECKON
JIUCCOLUAINH.
IIpoBonuTh, HaOIIOAATH U OMUCHIBATH
XUMHUYECKUH SKCIEPUMEHT
28 Tlpakmuueckas Perrenune skcriepuMeHTaIBHBIX 3a7a4 I[InanupoBaTh, NTPOBOAUTH, HAOIIIO-
paboma 2. no teme «BemecTtBa U UX CBOMCTBa» JaTh U ONHUCHIBATH XUMHUYECKUH 3IKC-
Pemrenune skcnepu- IIEPUMEHT C COOJIIOASHHEM IIPaBHII
MEHTAJIBHBIX 3a1a4 TEXHUKU 0e30IacHOCTH
no teme «BemiectBa
U UX CBOMICTBa»
29 IToBTOpEenue TecTtupoBanue, peuieHue 3agad u Pemiate 3amaum, BBITOIHATH TECThI U
u o0oOmIeHne yIOpakHEHUH MO Teme YHOpaKHEHHSI IO TeMe.
TEMBbI IIpoBOIUTH OIIEHKY COOCTBEHHBIX J0-

CTIKEHUH B yCBOCHHH TEMBI.
KoppekTtupoBaTh CBOM 3HAHHUS B CO-
OTBETCTBUHU C IUIAHUPYEMBIM PE3yJIb-
TaTOM
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30

Koumponvnas paboma 2 no teme «BemiecTBa m UX CBOWCTBa»

31—34

TEMA 4. XumMma u coBpeMeHHoe obuectBo (4 4)

31

XuMmugeckasl TEXHO-
IIpousBon-
CTBO aMMHakKa H
MeTaHoJIa

JIOrusl.

TToHsAATHE O XUMHYECKOW TEXHOJIOTHH.
XHUMHUYECKHE PEaKIMU B IIPOU3BOJI-
CTBE aMMHaKka M MeTaHoja. HayuHbrie
NPUHIUIEL, JIS)KAIlle B OCHOBE MpPO-
M3BOJCTBA aMMHaKka ¥ MeETaHoJa.
CpaBHEHHE 3THUX IIPOU3BOJICTB.
Hemoncmpayuu. Monean NTpPOMBIII-
JICHHBIX YCTaHOBOK IOJYyYSHUs Cep-
HOH KHCJIOTBI U CHHTE3a aMMHaKa

XapakTtepn3oBaTh XHMHYECKYIO TeEX-
HOJIOTHIO KaK IPOHM3BOJIUTEIBHYIO CH-
Iy obiecTBa.

OnHchIBaTh XHUMHYECKHE ITPOIECCHI,
JIe)Kallue B OCHOBE IIPOM3BOJCTBA
aMMHaKa M METaHOJIa, C ITOMOIIBIO
POIHOTO SI3bIKA M SI3bIKA XHUMHHU.
VYcraHaBiIuBaTh aHAJIOTHH MEXY JBY-
MsI TIPOM3BOJCTBAMHU.
dopmynupoBaTh 00IIHE Hay4YHBIE
MPUHIUITBI XUMHUYECKOTO IIPOU3BOJ-
cTBa
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Xumuueckass — rpa-
MOTHOCTh KaK KOM-
IIOHEHT ob6uen
KyJbTYpPbI YeJIOBEKa

MapkupoBKa yrnakOBOYHBIX MaTepHa-
JIOB, JIGKTPOHUKH M OBITOBOH TEXHH-
KH, NPOIYKTOB HHUTAHUSA, ITHUKETOK
0 yXOJy 3a OJIEXJOil.
Hemoncmpayuu. BuaeodparmMeHTbl U
claiiibl O CTENEHU DSKOJIOTHYECKOU
YUCTOTBI TOBapa.

Jlabopamopnuvie onvimui. M3yuyeHue
MapKHpPOBOK Pa3JIM4YHBIX BUIOB IIPO-
MBILUIEHHBIX M IPOJAOBOJBCTBEHHBIX
TOBapoOB

ApryMeHTHpOBaTh HEO0OX0IUMOCTh
XUMHUYECKOM TI'PAMOTHOCTH KaK KOM-
[IOHEHTAa OOIIeH KyJIbTYphl 4YeJIOBEKa.
VYMerp mnojiyyaTh HEOOXOIUMYIO HH-
dbopmanuio ¢ MapKMpOBOK Ha yIma-
KOBKaxX pa3JIMYHBIX IPOMBILIUICHHbBIX
U MPOJOBOJIBCTBEHHBIX TOBAPOB
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NoBTOopeHune 1 o6o6wWweHUe Kypca. lNogBeaeHMe UTOroB y4ebHOro roga
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PEKOMEHZALMU MO OCHALLEHMUIO
YYEBHOIO MPOLECCA

Y4yeOHO-METONMYCCKUI KOMIUISKT JUJIsi U3y4eHus Kypca xumuu B 10—
11 kyaccax Ha 0a30BOM YpOBHE, CO3JIaHHBIH ABTOPCKHM KOJUIEKTHBOM 1O
pykoBonctBoM O. C. TaOpuernsiHa, COACPKHUT, KPOME YYEOHBIX ITOCOOMIA,
y4eOHO-METOUYECKHUE U JHIAKTHYECCKHUE MocoOus, pabouue TeTpaau U Ap.

CoctaB YMK «Xumua. 10 Knacc. basoBbii ypoBeHb>

1. O. C. Tlabpuenan, HU. I. Ocmpoymos, C. A. Cnaorxos. Xumwus.
10 wmacc. ba3oBbiii ypoBeHb. YUYCOHHK.

2. O. C. TI'abpuenan u Op. Xumusa. 10 xnacc. bazoBwiii ypoBeHb. Meto-
IH4YecKoe mocodue.

3. O. C. I'abpuensan, C. A. Cnaokos. Xumus. 10 kmnacc. ba3oBelii ypo-
BeHb. Pabouass Terpaib.

4. O. C. Tabpuensin, H. B. Tpueybpuax. Xumwusi. COOpHHK 3ajad H
ynpaxxknennii. 10 knacc. ba3oBwlli ypOBeHb.

5. DnekrponHas ¢popma ydeOHHUKA.

CoctaB YMK «Xumua. 11 Knacc. basoBbii ypoBeHb>

1. O. C. Tlabpuensn, HU. I. Ocmpoymos, C. A. Crnadkos. Xumwusl.
11 xnacc. ba3oBbeIii ypoBeHb. YUeOHHK.

2. O. C. TI'abpuensan u op. Xumus. 11 wiacc. ba3oBwiii ypoBeHb. MeTo-
OUYECKOE TocoOue.

3. O. C. I'abpuensin, C. A. Cnaorkos. Xumus. 11 wiacc. bazoBelii ypo-
BeHb. Pabouas teTrpansb.

4. O. C. Tabpuensn, H. B. Tpueybuax. Xumus. COOpHUK 3amady U
ynpaxkuenuii. 11 kiacc. ba3oBbIil YypOBEHB.

5. DnexkrponHasi ¢popma ydeOHHUKA.

VYuurtens B cBoeil paboTe MOXKET TaK)Ke HCIIOJIb30BaTh HOBBIC Y4eOHBIC
mocobus misa yriayonaéHaoro m3ydeHus mnpeamera (cm. Ilpumoxkenue).

MHpopMaLuMOHHbIE cpeacTBa

HNHTepHeT-pecypchl HA PYCCKOM SI3bIKe

1. http://www.alhimik.ru. Ha caiiTe mipencTaBieHBl CIEIYIONIHE PYOPHUKH:
«XUMHAYECKHEe HOBOCTH», «Aburypuenty», «Kadempa» (BKIO4aeT, B YacTHO-
CTH, CUPAaBOYHHUK C OYCHBH OONBIION MONOOPKOW TaOIWIl W CHPAaBOYHBIX Ma-
TepuanoB), «XUMHS Ha KaXAbIM JeHb», «KyHCcTKamepa — XHMHUYECKHH My-
3ei» (COmEep>KUT MacCy MHTEPECHBIX HMCTOPHUYECKHX CBeJeHMI), «Jlerckas».
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2. http://www.hij.ru/. XKypuan «Xumuss ¥ KU3HBb» MOHITHO U 3aHUMa-
TEJIBHO paccka3biBaeT 000 BCEM HMHTEPECHOM, YTO MPOHCXOIAUT B HAyKE U B
Mupe.

3. http://chemistry-chemists.com/index.html. DnexrTpoHnHnslil xypHan «Xu-
MHKH U XUMHs». B KypHaje MpencTaBiIeHO MHOXKECTBO OMBITOB MO XHWMUH,
COJICP)KUTCSI MHOTO 3aHUMATEIbHON MH(MOpPMAIHUH, TTO3BOJISIIONICH yBICUb yUe-
HUKOB 3KCIICPUMEHTAILHON YaCThIO MpeaMeTa.

4. http://c-books.narod.ru. Jlureparypa mo XUMUH.

5. http://1september.ru/. Xypuan «IlepBoe CeHTSOpsi» JIsg y4duTelleH U HE
TONAbKO. B HEM mpeacTaBieHO OOJBIIOE KOJUYECTBO PabOT YYCHHKOB, B TOM
YUCJIC W HCCIIEI0OBATENBbCKOTO XapakTepa.

6. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOIbHBIH
MOpPTaJI CO CChUIKAMU Ha 00pa3oBaTeNIbHBIC CAWTHI MO XUMHH.

7. www.periodictable.ru. CGopHHK cTareii O XUMHUYECKHX DIIEMCHTaX, HII-
JFIOCTPUPOBAHHBIA IKCIEPUMEHTAMH.

NHTepHET-pecypc HA AHIJIHICKOM SI3bIKE

http://webelementes.com. Coaep>XUT HCTOPHIO OTKPBITUSI H OIHUCAHHUE
CBOMCTB BCceX XHMMHUYECKHUX 3JIEMEHTOB. bByner moseseH i o0ydaromuxcs B
SI3BIKOBBIX IIIKOJIaX M Kjaccax.

O61beKTbl y4e6HbIX 3KCKYpPCUM

1. Myseu: mMuHepaaorudeckue, KpaeBeqyecKue, XyHdOKeCcTBeHHbIe, [lomu-
TEXHUYECKUUN My3eH.

2. Jlaboparopun: y4eOHBIX 3aBEJCHUM, arpOXUMIIA00paTOPUN, IKOJIOTHYE-
CKHE, CaHA3MHUIEMHOIOTNYECKUE.

3. Anreku.

4. Tlpom3BOACTBEHHBIE OOBEKTHI: XMMHYECKHUE 3aBOAbI, BOJIOOYHUCTHBIE CO-
OpY’KEHMsI U JIPYyTM€ MECTHbBIE NPOU3BOJICTBA.

MATEPUAZIbHO-TEXHUNYECKOE OBECNEYEHUE
KABUHETA XUMUU

HaTtypanbHble 06BbeKTbl

HatypanpHabie 00BEKTHI, UCITONb3yemMble B 10—11 kiaccax mpu oOydeHUU
XHMHH, BKIFOYAIOT B ce0s KOJUICKIIMH MHHEPAJIOB M TOPHBIX IOPOJ, METAIIOB
M CIUIaBOB, OKCHJIOB, KHCJIOT, OCHOBaHHWH, COJIed, B TOM YHCIE U MHHEpab-
HBIX yJIOOpPEHHUH, a Tak)Ke KOJUICKIIMH OPTaHWYECKHX BEIISCTB U MaTEepHaJOB,
npexycMmoTpeHHbIXx PI'OC («HedTs n mponykTel e€ nepepadorkm», «Kamen-
HBI YTroJib M TIPOAYKTHI KOKCOXMMHYECKOTO TPOMU3BOJCTBa», «BoiokHay,
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«[lnactmaccer» u 1. n.). O3HaKOMJIEHHE C 00pa3laMH HMCXOJHBIX BEIIECTB U
TOTOBBIX M3JEJIMHA MO3BOJISIET IOJYYWUTH HATJISIAHBIE NPEACTABICHUS 00 3THX
Marepuaiax, MX BHEIIHEM BHJIE, a TaK)X€ O HEKOTOPBIX (PU3NIECKUX CBOM-
cTBaX. 3HAYNTEJIbHbIE YYeOHO-TIO3HABATEIILHBIE BO3MOYKHOCTH IIPEIOCTABISIOT
KOJUIEKIIMHU, cOOpaHHbIe caMuMu oOydaromumucs. [IpeaMerst mist Takux Koui-
JIEKIMH COOMparoTCsi BO BPEMsI 9KCKYPCHUI M APYTHX BHEYPOUHBIX 3aHSTHIA.

Konnekuuu HCHONB3YIOT TOJBKO JJIsI O3HAKOMIJICHHS OOYyYalolIUXCsl C
BHEIIHUM BHJOM W (PU3WYECKUMHU CBOWCTBAMH PA3JIMYHBIX BEIIECTB U MaTe-
puanoB. [lnsg mpoBedeHUs XMMHUYECKHX OMNBITOB KOJUIGKIIUM MCIIOJIb30BaTh
HEJb3sl.

XumMnyeckme peaKTUuBbl U MaTepuUalibl

OOparnieHue cO MHOTMMH BEIIECTBAMH TpeOyeT CTPOroro  COOJIIOACHHUS
MPaBUJI TEXHUKH OE30MacCHOCTH, OCOOCHHO MPH BBIIOJHCHUH OIBITOB CaMH-
MU oOydaromMucs. Bce HeoOXoauMble Mepbl IMPEIOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOUIMX JOKYMEHTaX M WHCTPYKIHSIX, a TaK)Ke B IMOCOOMAX JUJIsi
YUUTEJIEU XUMMHU.

Bce peakTuBBI U MaTepuasibl, HCOOXOAUMBIC NI MPOBEACHUS JIEMOHCTpPa-
LIMOHHOTO M YYEHHWYECKOrO 3KCIIEPUMEHTAa, IMOCTaBJISIOTCS B 00I1eoOpa3oBa-
TEJIbHbIC OPraHU3allMy LEHTPAJIU30BaHHO B BUJIC 3apaHEE YKOMIUJIEKTOBAHHBIX
HaOopoB. /s mpHUOOpPETEHHUs] MOIMOJIHUTEIBHBIX PEaKTUBOB M MaTEpPHaAJIOB
cienyer oOpamaTtbCcs B CICHHAIU3UPOBAHHBIC Mara3WHBI.

XuMunyeckasa nabopaTopHasa nocyaa, annapartbl M NpuGopbl

XumMmuyeckas Mmocyna IOApa3AessieTcs Ha JBE TPYNIbI: IS BBIIOJIHCHUS
OIBITOB OOYYarOIUMHCA U JJI I€MOHCTPAIIUOHHBIX OIBITOB.

IIpuOopsl, anmmapaTsl ¥ yCTaHOBKH, UCIIOJIb3yeMble Ha YpOKaxX XUMHHU B 10—
11 wiraccax, KilacCU(PUIUPYIOT HA OCHOBE MPOTEKAIOIINX B HUX (DU3HUYES- CKUX
M XUMHYECKHX IIPOIECCOB C y4acTHEM BEIIECTB, HaXOJISIIMXCS B pa3- HBIX
arperaTHbIX COCTOSHUSAX:

1) mpubops! s paGoThl ¢ Ta3aMH — TMOJIyYeHHE, COOMpaHue, OYHUCTKA,
CyIIIKa, ITOTJIOIICHHE Ta30B; PEaKLIHU MEXIy NOTOKAMHU ra30oB; PEaKIUHd MeEX-
Iy ra3aMH B JJISKTPHYECKOM paspsijie; peaKUHd MEXJIy Tra3aMH IpPH IMOBBI-
IIECHHOM JaBJICHUU;

2) ammapaTbl W TPUOOPHI JUISL OMBITOB C JKUAKUMH U TBEPIBIMH BeIlle-
CTBaMH — IIE€PEroHKa, (PUIBTPOBaHHE, KPHUCTAJLUIM3ALMS; MPOBEJICHHE peakK-
U MEeXIy TBEPABIM BEIISCTBOM W JKHUJKOCTBIO, JKHIAKOCTBHIO U JKUIKOCTHIO,
TBEPABIMU BeEIlECTBAMM;

3) marumku pH, 3MeKTPONPOBOAHOCTH, TEMIIEPATyPhl U IP.
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Bae sToli kitaccmpuKanuM HAXOJWUTCS ydyeOHas amnmaparypa, IpeaHa3zHa-
YeHHas JUIS U3YyYEeHHS] TEOPETHYECKHUX BOIIPOCOB XUMUH: JUISI JEMOHCTpPAIUHU
3JIEKTPONPOBOJHOCTH PACTBOPOB M JIBMXKEHUSI HOHOB B DJISKTPHUYECKOM TIOJIE,
JUTST M3YyYECHUSI CKOPOCTH XHMMHYECKOH pEeakiuu M XUMHYECKOTO paBHOBECHS,
3JIEKTPOJIN3a, NEePErOHKNU HePTH U T. 1.

BcrmomorarenbHYyI0 poJIb UTPAIOT U3MEPUTEIbHBIE U HarpeBaTelIbHbIC TPH-
OOpBI, pa3IUYHbIC MPUCIIOCOOJICHUS IS BBITIOJIHEHUS! OMBITOB.

Mopenu

OOBEeKTaMHU MOJIEIUPOBAHUS B XHUMHUH SIBISIOTCSI ATOMBI, MOJIEKYJbI, KpH-
CTaJUIbl, 3aBOJICKME ammapaTrhl, a TaK)Ke XHMHYEeCKHue mpolieccel. B mpenona-
BaHUM XUMHUU HCHOJB3YIOT MOJEIN KPUCTANIMYECKUX PEIIETOK ajMasa, rpa-
¢ura, cepwl, dpochopa, okcuna yriepona(lV), nona, xxenesza, Meau, MarHus,
MOJEJIM KPUCTAIMYECKUX PELIETOK BAKHEUINUX NPEACTABUTEIEH KJIACCOB Op-
raHUYECKHX COCJIUHEHUM.

BrlnmyckaroTcss HaOOpbhl MOjeell aTOMOB JUII  COCTAaBIIGHHUSI IIapOCTEPIKHE-
BbIX MO)IGJ'IGI‘;I MOJICKYJI, B IEPBYIO OY€PE€Ab OPraHUYCCKHUX COC}II/IHCHI/Iﬁ.

YyebHble NocobMsa Ha nevyaTtHOM OCHoBe

B npouecce oOydeHHMss XMMHUHM HCIIOJB3YIOT ClieAyloniyde TaOIHIbl MOCTO-
SIHHOTO 3KcroHupoBaHus: «llepronndeckas cucreMa XUMHYECKHUX 3JIEMEHTOB
. U. MeunneneeBa», «Tabauma pacTBOPUMOCTH KHCIOT, OCHOBAHMM M  CO-
ey, «DIeKTPOXUMHUUYESCKUN psi HAINPSHKEHHUH MeTauioB», «BaJleHTHBIE co-
CTOSIHUSI aToma yriepona», «IIpocTpaHcTBEHHOE M BIEKTPOHHOE CTPOCHHE
MOJIEKYJI OPraHHYECKUX COCIMHEHHUI» U Jp.

st opraHM3allMM CaMOCTOSITEIBHOM paloThl 00ydaromuxcsi Ha YpOKax
HCIIOJIB3YIOT Pa3HOOOpa3Hble MUIAKTHYECKHE MaTepHabl: TeTpaau Ha Iedar-
HOIl OCHOBE HWJIM OTAEJIbHBbIE padodne JIMCThl — HHCTPYKIHUH, KAPTOYKH C 3a-
JaHUSIMHA PA3HOM CTENEHW TPYIHOCTH JJIsl M3y4YEHHs] HOBOI'O MaTepuasa, ca-
MOIIPOBEPKN M KOHTPOJISI 3HAHUH.

JKpaHHO-3BYKOBbIe cpeAacTBa 06y4YeHus

K »KpaHHO-3BYKOBBIM CpEJICTBAM OOYYEHHsI OTHOCST TaKhe MOCOOHs, KO-
TOpbIE MOTYT OBITh BOCIPHHSTBHI C MOMOIIBIO 3pPEHUS] U  Cliyxa. OTO KHHO-
¢bunpMBI, KUHOGpPArMeHTHI, AUAa(UIBMBI, JIUANIO3UTHBBI (CIAWHIBI), €IUHUYIHBIC
TpaHcnapanTel st rpadomnpoekropa. Cepunm  TpaHCHApaHTOB  IMO3BOJISIIOT
AMUTUPOBATh JBIJKCHHE IIyTEM TMOCJICAOBATECIIFHOTO HAJOXKEHHS  OJTHOTO
TpaHCTIapaHTa Ha JPYTOH.
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TexHuyeckne cpepctsa obydeHusa (TCO)

BoNbIIMHCTBO TEXHUYECKUX CPEJICTB OOyUYEeHHSI HE pa3padaThIiBajioCh CIIe-
[UAJIBHO JUISl NIKOJBI, @ M3HAYaJIbHO CIY)KWJIO JUISI mepefadu u obpaboTku
uHpOpMAIIUU — 3TO PA3JIMYHOTO POJIa MPOEKTOPHI, TEJIEBU30PHI, KOMIbIOTE-
pel B T. 4. B yueOHO-BOCTIHTATEIIFHOM IPOIECCE KOMMIBIOTEP MOXKET HCIIOJb-
30BaThCs JUIsSl PEHISHUs 33a7ad HAayYHOW OpTaHW3aIuH TpyJa YUWUTEIs.

[Ipy WCTIONB30BAaHUM TEXHHYECKUX CPEACTB OOYUYEHUS CIIElyeT YYHUTHIBATH
BpPEMEHHBIE OrpaHHYCHUs, Hajaraemble CaHUTApHBIMHM IpaBUJIAMH W HOpMa-
mu (CanlluH). HenpepbsiBHass TpOAOJDKHTEIBLHOCTH JIEMOHCTpPAIIMK BHAEOMAa-
TepHajoB Ha TEJICBU3MOHHOM JKpaHE M Ha OOJIBIIOM DJKpaHE C HCIOJIb30Ba-
HHMEM MYJBTHMEIUHHOTO mpoektopa Jisi ydanuxcs 10—11 kmaccoB He m0JDK-
Ha mnpeBbimare 30 wmuH. Takoe xe orpanndyenue (He Oosee 30 wmuH)
pacupocTpaHsieTcsl Ha HENpPepbIBHOE WCIOJb30BAHWE HMHTEPAKTUBHON JIOCKHU
W Ha HENpepbIBHYIO paboTy o00ydaromMXcsi Ha IEePCOHAIBHOM KOMIIBIOTEpE.
Pa3Memars HHTEPAKTUBHYIO JIOCKY CJEIyeT TaK JKe, KaKk M OOBIYHYIO: Ha TOU
JK€ BBICOTE, oOecrieurBasi MPU 3TOM paBHOMEpHOe ocBelleHue. Korma mocka
HE HMCIOJIb3yeTcsi, €€ HeoOxoauMo orkimodath. Jis npoduinakTuku yromie-
HUS TJa3 B Y4eOHBIM MpollecC HEOOXOIMMO BKIIOYATh pa3jW4YHbIC BHJIbI Jesi-
TEJIbHOCTH, BKJIOYas CIECIUAIBHYIO THMMHACTHUKY MJI IJjas.

O6opyaoBaHMe KabuHeTa XMMUMU

Kabuner xumuu J10JDKEH OBITH OOOPYJIOBAaH CIICLHAJIBHBIM JIEMOHCTPALIHN -
OHHBIM cToJioM. [[yis1 oOecriedeHust Jydnie BHUAUMOCTU JIEMOHCTPAIMOHHBIN
CTOJI PEKOMEHAYyeTCsl yCTaHaBIMBATh HA ITOJTUYM.

B kaOuHeTax XMMHHM YCTaHaBIIMBAIOT JIBYXMECTHBIC YUYEHHYECKHE Jlabopa-
TOPHBIE CTOJIBI C MOABOJAKON 3JIEKTPOIHEPTHU. Y UCHHUYECKHE CTOJIBI JOJHKHBI
UMETh IIOKPBITHE, YCTOWYMBOE K JIEHCTBUIO arpeCCHUBHBIX XHMHYECKHUX Be-
IIECTB, ¥ 3alIUTHBIE OOPTHKHU IO Hapy>XHOMY Kparo. KabwHeTrhl Xumuu 000-
PYAYIOT BBITSDKHBIMH IIKadamMu, pacloiI0KEHHBIMUA Y HApY>KHOW CTEHBI BO3JIiE
croia yuurens. [y mpoBeneHUsT 1a00OPaTOPHBIX OIBITOB MCIIOIB3YIOT TOIBKO
MUHH-CITUPTOBKH.

VuebOHble JTOCKH JTOJDKHBI OBITh HW3TOTOBIICHBI M3 MATEPHUAJIOB, UMEIOIINX
BBICOKYIO aIre3dWi0 C MaTepHalaMH, HWCHOJIb3YEeMBIMH IS OHUCHhMa, XOPOIIIO
OUHIIATHCS BIIAXKHOW T'yOKOU, OBITh M3HOCOCTOWKHUMHU, UMETHh TEMHO-3EJIEHBIN
OBET W AHTHOJIMKOBOE TOKPHITHE. YYEeOHBIE HOCKH OOOpPYyIYyIOT cCOdHUTaAMHU,
KOTOpBIE JOJDKHBI MPUKPEIUISAThLCST K creHe HAa 0,3 M BbIllle BEepXHEro Kpas
JIOCKH W BbICTymaTh Brep&n Ha paccrosinue 0,6 M.

TeneBu30pbl yCTAHABIMBAIOT Ha CIEIHATBHBIX TyMOax Ha BeicoTe 1,0—
1,3 M ot moma. [Ipm mpocMoTpe Ternernepenad 3puTeIbCKUE MecTa JOJKHBI
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pacronararbCs Ha pPacCTOSHUW HE MEHee 2 M OT OJKpaHa /O TIJja3 o0ydaro-
IUXCS.

JUIsT MakCMMaIbHOTO HCIIOJIB30BAaHUSI JTHEBHOTO CBETA M PaBHOMEPHOIO
OCBEIICHUS YYEOHBIX MOMEIICHUI HEe cieJyeT pa3MellaTh Ha IOJOKOHHUKaxX
IIMPOKOJIUCTHBIE PACTEHHUS, CHIYKAIOIINE YPOBEHb €CTECTBEHHOT'O OCBEIICHHSI.
BricoTa pactenuii He nmosmpkHa TpeBbmiath 15 cMm (oT momokoHHuKa). Pacre-
HUS IeJiecooOpa3Ho pa3MeniaTh B IEPEHOCHBIX IIBETOYHHUIIAX BBICOTOU 65—
70 cMm OT mosa WJIM TIOJABECHBIX KaIllllo B MPOCTEHKAaX MEXY OKHaMH.

Jnst ormenku ydeOHBIX ITOMENICHMH HMCIONB3YIOT MaTepHasbl W KPacKH,
CO3/Ial0IIME€ MAaTOBYIO IOBEPXHOCTH. [[Jis1 cTeH ydeOHBIX MOMELICHUH Ccleayer
HCIIOJIL30BaTh CBETJIbIE TOHA KEJITOro, OEKEBOTO, PO30BOTO, 3EJIEHOro, TIOJy-
0OTO IBETOB; /ISl JIBEpEl, OKOHHBIX pamM — OeJIbIid IBET.

Kabuner xumuu noskeH OBITh OCHAIIEH XOJOJIHBIM M TOPSYHUM BOJIO-
cHaOXEeHMEM M KaHaIu3alUueu.

B kaOuHeTe XWMHUH 0053aTE€IBHO MOJDKHA OBITh amnTEeYKa, COCTAB KOTOPOM
YTBEPXK/JAeTCS OpraHaMd MECTHOI'O YIIPaBJEHUS B COOTBETCTBHHM C CYIIECTBY-
IOIIMMH HOPMAaTHUBHBIMHU JIOKYMEHTAMH.
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NMAAHUPYEMBIE PE3YJ/IbTATbl U3YHEHUA
YYEBHOIO NPEAMETA «XUMUA»
HA YPOBHE CPEAHEINrO OBLUENO OBPA3OBAHWUA

BbINyCKHMK Ha 6a30BOM YpPOBHE Hay4MTCA:

— NoHUMAamb XUMHYECKYI0 KapTHHY MHpa Kak COCTaBHYIO 4YacTh IE€JOCT-
HOW HaydyHOH KapTUHBI MHUDPA;

— packpwvlgéams pojb XUMHUHM U XHMHYECKOTO IMPOU3BOACTBA KaK MHPOU3-
BOJUTEIILHON CHUJIBI COBPEMEHHOTO OOIIeCTBa;

— Qopmynuposams 3HAYEHHE XUMHU U €€ JIOCTH)KCHHH B IOBCEIHEBHOU
JKU3HU YEeJIOBEKa;

— ycmawnasnuéams B3AUMOCBSI3U MEXJAYy XUMHEW U JPYTMMH €CTECTBEH-
HBIMU HayKaMU;

— Qopmynuposams OCHOBHBIC TOJIOKEHHS TEOPUH XHMHYECKOTO CTpoOe-
HUA OPraHUYCCKUX COC}II/IHCHI/Iﬁ U UWIIICTpUpOBaATh UX HINpUMEpaMUu U3 Oopra-
HUYECKOW U HEOPTaHUYECKOW XUMMUHU;

— apeymenmuposams YHUBEPCAJIBHBIN XapakTep XMUMHUUYECKUX IOHSITHUH,
3aKOHOB U TEOPUH UII OPraHUYECKON M HEOPraHUYECKON XUMMHU;

— popmyruposams niepuonudeckuii 3akon J{. M. MenueneeBa u 3aKOHO-
MEPHOCTH H3MEHEHHUNW B CTPOCHUHU MU CBOMCTBAX XHUMHUYECKHMX 3JIEMEHTOB U
00pa30BaHHBIX MMM BEIIECTB Ha OCHOBE IEPHOIUYECKON CHCTEMBl KakK Ipa-
(uyueckoro oroOpakeHUs NMEPUOAUYECKOIO 3aKOHA;

— Xxapakmepu3oeambs S- U P-3JE€MEHTBI, a TaK)Ke >KEJIe30 MO HUX IOJI0XKE-
HUIO B nepuonauudeckoil cucreme . M. Menneneena;

— Knaccugpuyuposams XUMHYECKHE CBSA3H U KPHUCTAUIMYSCKHE PEIIETKH,
OOBACHATh MEXaHM3MBl HX OOpa30BaHUI U 00KA3bl16AMb EIUHYI HIPUPOIY
XUMHUYECKUX CBsI3€H (KOBaJICHTHOW, MOHHOM, METAJINYECKOH, BOJIOPOIHOMN);

— 00vsAcHAmMb TPUYUHBI MHOTO0Opas3nsi BEIIECTB, HCIIONb3Ys SIBICHUS
M30MEPHH, TOMOJIOTHH, AJJIOTPOIIHH;

— Kkaaccuguyupoéams XMMUYECKHUE PEaKLIMHW B HEOPraHUYECKOH H opra-
HUYECKOM XHMHHU IO PA3JINYHBIM OCHOBAHHUAM M YCMAHAGAUGAMb CIIETUPU-
Ky THIIOB peaKIHii OT OOIIero depe3 OCOOEHHOE K CIUHUYHOMY;

— Xapakmepu3oeams TUAPOIN3 KakK crenu(puaHblii OOMEHHBIH TIIporecc
U packpwuléams €ro pojib B KUBOW M HEKUBOW IPHUPO/IE;

— Xapakmepu3o6ams DSIEKTPOJN3 KaK CIeHu(PUIHBII OKHCINUTEIbHO-
BOCCTAHOBHUTEJIbHBIN TPOIIECC U Oonpeodensams €ro MPaKTHUIeCKOe 3HAYCHUE;

— Xapaxmepu306ams KOPPO3HWIO METAJIOB KaK OKHMCIHUTEIHLHO-BOCCTAHO-
BUTEJIBHBIN NpoOIECC U npediiazams CIIOCOOBI 3aIUTHl OT HEE;

— Knaccuguyupoeams HEOPTAaHNYSCKUE M OPTraHMYECKUE BEIIECTBA;
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— Xapaxmepuzoéams OOIINE XUMHUYECKHE CBOWCTBA BaXHEHIINX KJIACCOB
HEOPraHMYECKUX M OPraHMYECKUX COSJNMHEHUW B IUIaHE OT o0mero uepes
0coOeHHOE K SIUHUYHOMY;

— UCNONBb306aMb 3HAKOBYIO CHUCTEMY XHMHWUYECKOTO sI3bIKa JJIsI OTOOpake-
HUsI cocTaBa (XUMHuYeckue (POpMyibl) U CBOMCTB (XMMHYECKUE YpaBHCHHS)
BEIIIECTB;

— UCNnonb306ams TPaBUIa U HOPMBI MEXIyHapOJIHOW HOMEHKJIATYpPbI IS
COCTaBJICHHSI Ha3BaHUM BemIeCTB 1Mo (opMyJsiaM M, HA00OpOT, JUISI COCTaBlIie-
HHSI MOJICKYJISIDHBIX M CTPYKTYPHBIX (POPMYJI COCAMHEHUHN MO MX Ha3BaHUSIM;

— 3Hamb TPUBUAIbLHBIC HA3BaHUS BAXKHEHIINX B OBITOBOM OTHOIICHHUU
HEOPraHWYECKUX M OPraHUYECKHX BEIIECTB;

— Xapakmepu306ampb CBOWCTBAa, IOJyYeHHE M NPHUMEHEHHE Ba)KHEHIIINX
MpeACTaBUTENIeH KJIaCCOB OPraHMYECKHUX COCJMHEHUN (aJIKaHOB, ajKEHOB, ajl-
KWHOB, aJIKaJJUe€HOB, apOMaTHYE€CKHUX YIJIEBOJOPOJOB, CIHUPTOB, (PESHOIOB,
aNBJIETUIOB, MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT, CIIOMKHBIX
3¢$HUPOB U KUPOB, YIIEBOJIOB, aMUHOB, aMUHOKHCJIIOT);

— ycmanaeauéams 3aBUCUMOCTh DKOHOMHMKH CTPaHbl OT JOOBIYM, TpaHC-
MMOPTUPOBKH U MepepabOTKU yTrIEBOJAOPOIHOTO ChIPbs (HE(PTH W HMPUPOTHOTO
raza);

— DKCHEPUMEHTAIBHO nOOmMeepH#cOams COCTaB U CBOMCTBA Ba)KHEHIINX
NIPEICTABUTEICH H3yYEeHHBIX KJIACCOB HEOPraHMYECKHX M OPraHHYeCKHUX Be-
IIECTB C COOJIIOACHUEM IPaBMJI TEXHHUKH OE30IaCHOCTH NpHU padoTe C XUMH-
YECKMMH BellecTBaMH U J1a0OpaTOPHBIM O0OpPYIOBaHHUEM;

— Xapaxkmepuzo6ams CKOPOCTh XHUMHUYECKOH peakmuu U €€ 3aBUCHMOCTh
OT pa3ian4YHbIX (HaKTOPOB;

— Xapaxkmepuz06ams XUMHUYECKOE PAaBHOBECHE M €r0 CMEIICHHE B 3aBU-
CHUMOCTH OT Pa3JIH4YHBIX (PAaKTOPOB;

— npou3eo0ums pacyéTsl M0 XUMHUYECKHUM (OpMyJiaM M ypPaBHEHHSIM Ha
OCHOBE KOJIMYECTBEHHBIX OTHOWICHUH MEXIy YYaCTHHKAaMH XHUMHYECKHX pe-
aKITUH;

— cobawoams TpaBWIIa AKOJIOTHYECKON OE30mMacHOCTH BO B3aWUMOOTHO-
ICHUAX C OKpY)Karomield cpemoil mpu oOpalleHUH ¢ XUMHUYECKUMHU BellecTBa-
MH, MaTepHajlaMHd U NPOIECCaMHU.

BbiNyCKHMK Ha 6a30BOM YpPOBHE MOJIyYMUT BO3MOXKHOCTb
Hay4MTbCA:

— ucnoavzoeams METOAbBlI HAYYHOTO ITO3HAHHA IIPU BBIIIOJTHEHHH IIPOCK-
TOB U y‘IC6HO-I/ICCJ'Ie,HOBaTCJIBCKI/IX 3aga4 XUMUYICCKON TCMaTHUKHU,

— NpOcHOo3uposamsb CTPOCHUE U CBOMCTBa HE3HAKOMBIX HEOPTaHUYICCKUX
U OPTaHUYCCKUX BEUICCTB Ha OCHOBE aHAJIOTHUH,
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— NpocHO3UpO6amb TEUECHUE XMMHUYECKHX IMPOILIECCOB B 3aBUCHUMOCTH OT
YCJIOBUM MX TMPOTEKAHWSI W MpeiaraTh CIIOCOOBI yIPaBICHUSI dTUMH IpOIeC-
caMmu;

— ycmawaenueams B3aUMOCBSI3M XUMHHM C IIpeJMETaMH  TyMaHHTapHOIO
OMKJa (S3BIKOM, JINTEPaTypoil, MUPOBOH XY 0KECTBEHHOW KYJIBTYpOH);

— packpwviéams pob XUMHYECKUX 3HAHUU B OyJylIed MpakTUUECKOU Jie-
SITEJIBHOCTH;

— packpvléamb pOJb XUMHYECKHUX 3HAaHUHW B (POPMHPOBAHWUHM HHIWUBUIY -
albHOH 00Opa3oBaTeIbHON TPAaeKTOPUU;

— npoeHo3uposams CIOCOOHOCTb HEOPraHWYECKUX M OPraHUYECKHUX Be-
IIECTB IMPOSIBIISITH OKHUCIWUTEIbHBIE W/WJIW BOCCTaHOBUTEIILHBIE CBOMCTBa C
y4€TOM CTEIEeHEH OKHMCICHHS 3JIEMEHTOB, UX OOpa3yIOIIHX;

— apaymenmuposams €IUHCTBO MHpa BEILIECTB YCTAHOBJIEHHEM I'€HETH-
YEeCKOM CBSI3M MEXIY HEOPraHUYECKUMHU M OPTaHUYECKUMH BEIIECTBaMH;

— 61a0emb XUMHUYECKHUM SI3BIKOM JJIsI OOOTaIleHUs] CIOBAapHOIO 3araca U
pa3BUTHUSL peuH;

— Xapakmepuzo6ams CTAHOBJIEHHUE HAyYHOW TEOpUU HA HMPUMEpPE OTKPHI-
THUSI TEPHUOJUYECKOTO 3aKOHA M TEOPUHM XHUMHUYECKOTO CTPOCHHS OpraHuye-
CKHUX BEIIIECTB;

— KPHUTHYECKH OMHOCUMbCA K TICeBIOHAYYHOM XMMHYECKOW uHGpoOpMa-
MU, TOJIy4aeMOM M3 pa3HbIX HUCTOYHUKOB;

— noHumams TIA00ANBHbIE MNPOOJEMBI, CTOSIIUE NEpe] YeI0BEYSCTBOM
(PKOJIOTHYECKHE, DHEPreTUUECKUE, CBIPbEBBIC), U npedaaeams MyTH UX pelie-
HUS, B TOM YMCJIE U C MOMOIIBIO XHMHHU.
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NMPUNOKEHUE

0OCco6eHHOCTH Y4ebHbIX NMOCO6MUM Yray6/lEHHOrO YpPOBHS
ana 10 u 11 knaccos O. C. Nabpuensana, U. I'. OcTtpoyMoBa,
A. H. /lésknHa, C. A. Cnagkosa

1. HanpaBjieHHOCTh Ha TIJIy0OKHEe CHCTeMHbIe 3HAHUNA

Kypc 10 kaacca HayMHaeTCs CO 3HAKOMCTBA C IIPEIMETOM OpraHude-
CKOW XWMWH, U3YUYCHHUsI TCOPUHU CTPOCHUS OPraHUYCCKUX COCIUHCHHU, Mpe-
JokeHHOW A. M. ByTliepoBBIM, W MPEJICTABICHUU O THUOPHUIM3AIMUA aTOMHBIX
opburaiieii. 3aTeM paccMaTpPUBAIOTCS KJiIacCU(PUKAIUS OPTaHUYCCKHX COCHoU-
HEHUM, TMPUHIUNBI UX HOMCHKJIATYPbI, a TaKXKe KJIacCHU(pUKAIUS PCaKIUi B
OpraHUYECKONW XHUMUH.

O L Dvfipme v

ML Oy s

C\ s

OPrAHN4YECKAH

IlepBoHavanbHBIE TEOPETHUYECKUE MPEACTABICHUS JaJie€ MHOTOKPATHO 3a-
KPETUISIOTCSI U Pa3BUBAIOTCS MPH U3YyUYEHHWH KJIACCOB OPraHWYECKHX COEIWHE-
HUHA OT yTIJII€BOJOPOJOB 0 a30TCOAEPIKAIINX COCAMHEHUH W TOJHUMEPOB.

Takoe mocTpoeHHEe Kypca IO3BOJSET B IMOJHOM Mepe HE TOJBKO IIUPOKO
HCIIOIB30BaTh ASAYKTHUBHBIM IMOJAXO0JI B OOyYEeHHUH XHMHH, HO U PEAIM30BaATh
HUACI0 TEHETUYECKONW CBSI3W MEXy KjaccaMM OPraHWYEeCKUX COCIUHEHUM.
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Oco0oe BHUMaHHWE B Kypce OPraHWYECKOW XWMHUH YJEJICHO CJIOXHBIM IS
TMOHUMAaHUsI BOIIPOCAM:

¢ B3aMMHOMY BIIMSTHHIO aTOMOB B MOJIEKYJIaX (3HAaHHS IO 3TOMY BOIPOCY
HEOOXOIMMBI, B YaCTHOCTH, JUIsI TIpEeCKa3aHUsI CBOMCTB COEAMHEHUI);

e MEXaHU3MaM M 3aKOHOMEPHOCTSIM IIPOTEKAaHHUsI XHUMHYECKHUX peaKIul
(3HaHWS TI0 PTUM BOMNpPOCAM HEOOXOJUMBI JJIsi NPOTHO3UPOBAHUS IPOIYKTOB
peaxmuii);

¢ IIPOCTPAHCTBEHHOMY CTPOCHUIO YIJIEBOJOB, aMHHOB, aMHHOKHCIIOT, OeJ-
KOB M HYKJICWHOBBIX KHUCJIOT (IPEJICTAaBIEHUs O MPOCTPAHCTBEHHOM CTPOCHUHU
MOJICKYJI TOMOTAIOT TMOHSTH PEAKIIMOHHYIO CIIOCOOHOCTH OpPraHMYECKUX Be-
IIECTB).

Kype 11 kaacca HauMHaeTCsi C paCCMOTPEHHSI CIIOKHOTO CTPOCHHUSI aTo-
Ma Ha OCHOBE KBAaHTOBO-MEXaHHYECKHUX IPEJICTABIEHHUNH O CTPOCHHUHU €ro sapa
M DJIEKTPOHHOM OOOJIOYUKH, a TaK)Ke sIEPHBbIX peakiuii. Takas TeopeTnueckas
0a3a mo3BoJisieT Ha 0oJiee BHICOKOM YPOBHE M3YYHUTh IIEPUOJUYECKUI 3aKOH U
MePUOINYECKYI0 CUCTeMy XHUMHuueckux anemeHToB [[. V. MenneneeBa u emié
pa3 OLIEHUTh €ro HAay4YHbIH MOJIBHUT.

3aTremM Ha4YWHAETCs MU3YUYEHHE CTPOCHHSI BEIIECTBAa U OCHOBHBIX BUJIOB XH-
MHUYECKOUW CBsI3U. 3HAHUSI MO0 «XMMHHU B CTATHUKE)» JOIOJIHSIOTCS CBEACHUSIMU
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0 KOMIUIEKCHBIX COCIMHEHUSIX W ITUCIIEPCHBIX cucTtemax. Jlamee, ciuemyst JIOTH-
K€ HM3JI0KEHUsI, pacCMaTpPHUBAIOTCSI TaKME TOMOTEHHBIE CHUCTEMBI, KaK pPacTBO-
pBl, U CIIOCOOBI BBIPAKEHUS MX KOHIICHTPALUU.

H3yuyeHne OCHOB XMMUYECKOW TEPMOJIWHAMHKH, IOHATHH 00 HSHTAIBINHA
W DHTPONHWH, 3aKOHOB ['ecca 1mo3BossieT Ha OoJiee BBICOKOM YPOBHE H3YUYHTh
3aKOHOMEPHOCTHU TIPOTEKAaHHUSI XMUMHYECKUX peakuuid U (PU3UKO-XUMHUIECKHX
MIPOLIECCOB.

XHUMHUECKHEe peaklIUM B PACTBOpPAaX pacCMaTpPHUBAIOTCS TaK)Ke€ Ha HOBOM
TEOPETUUECKOM YPOBHE IIOCJI€ BBEJCHUS MOHATHUSA O BOJOPOJHOM IOKa3aTesie
U 3HAKOMCTBa C HPOTOJMTHYECKOW Teopued KHCIOT M ocHoBaHHH. O000-
LIAIOTCS CBEJAECHMUSA O HEOPTraHMYECKUMX M OPTaHMYECKUX KHUCJIOTaX M OCHOBa-
HHUSIX B CBETE NMPOTOJUTHYECKON TEOPUU M TEOPHHU DJISKTPOJIUTHUYECKOU JHC-
COLlMAIlMU, a TaKXKe coJed B CBETE TEOPHUHU IJIEKTPOJIUTUUYECKOMN auccolma-
LIUH.

OTtnenpHas riiaBa MOCBSIIEHA OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM IpOIIeC-
caM, B TOM YHCJI€ METOJIaM COCTaBJICHHUS YpPaBHEHHUN OKHCIMUTEIbHO-BOCCTa-
HOBHUTCJIIBbHBIX peaKqu/i " DJICKTPOJINU3Y, KOTOPBIC BaXXHbI JIsA ycnemHoﬁ caa-
Yy UTOTOBOTO dKk3aMeHa. bojiblioe BHUMaHHE B TOM IjiaBe YACJICHO U XUMU-
YECKUM HCTOYHHKAM TOKa, 0€3 KOTOPBIX CJIOKHO MPEICTABUTh COBPEMEHHOE
0OI1IIECTBO.

XWMHSI HEMETAJJIOB U METAJUIOB, BAXKHEUIINX NPEICTABUTENEH OTUX KJac-
COB BEILECTB M HUX COCAMHEHMH H3ydaeTcsi B cHCTeMe (cocTtaB — CTpoe-
HHME — CBOICTBa — MPUMEHEHHE — I[OJYy4YCHHE — HAXOXKIEHHUE B IPHUPOJIE)
U paccMaTpuBaeTCs B €IUHOW CBSI3M OPraHUYECKOM W HEOPraHMYECKOW XH-
mun. Takum 00pa3oMm peanausyeTcs TIJIaBHas HAEsl Kypca — EIUHCTBO >XHBOIO
W HEXHUBOTO MaTepHaJIbHOTO MHpa, OINHCHIBAEMOTO OOMMMH 3aKOHAMH XH-
MHH.

PackpbITh poJib XMMHUYECKONH HAayKH KaK IIPOU3BOJUTENBHOU CHIJIBI COBpE-
MEHHOro oOIIIecTBa IO3BOJISIET TIJIaBa, 3aBepmiaromias kypc 11 kmacca, —
«XAMHAS U OOIIECTBO».

2. IlpoaxymaHHasi cucTeMa 3aJlaHUii, MO3BoJIsiIONIast 3P PeKTUBHO MOJ-
TOTOBUTHCHA K ycmelmHoi caaue EI'D

3amaHus moclie KaxAoro mnaparpada pa3outel Ha pPyOpPUKH, 3HAKOMBIE
ydJamuMcsl 10 Kypcy OCHOBHOM IIKOJIBI.

3amaHus HaA 3HAHWE MOHITHH, (POPMYIHPOBOK 3aKOHOB, OCHOBHBIX ITOJIO-
JKEHUH TEOPHH, KOTOPBIE YacTO HEOOXOJMMBI ISl BBHITIOJHEHHS MEPBOH YacTH
EI'D, mpuBeneHsl B pyoOpuke «lIpoBepbTe CBOHW 3HAHUS.

3amanusa pyopukn «lIpuMeHHTE CBOM 3HAHUS» MPOBEPSIIOT yMEHHE yda-
IIUXCSl BOCIIOJIB30BATHCS M3YYEHHBIM MAaTEPHAJIOM I PEMICHHUS TECTOBBIX
3amaHui M pacu€THBIX 3amad B (opmare EI'D BTOpoif wactu. OTBeTH Ha
pacuéTHbIE 3a7a4YM MOXXHO HAWTH B KOHIIE yYEeOHUKA.
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Bemonuaenue 3anannii u3 pyopuk «Brwipazure cBoé mHeHHe» u «lcmonb-
3yWTE MOIOJHUTEIBHYI0O WH(POpPMAIUIO» IO3BOJIUT yYalIUMCS HAYYUTHCS HE
TOJBKO JaBaTh COOCTBEHHYIO OICHKY (haKTaMm, SIBICHUSIM M COOBITHSIM C pas-
HBIX TOYEK 3pPEHHS, HO M MNPEJCKa3bIBaTh XMMHUUYECKHE CBOMCTBa BEIISCTB Ha
OCHOBE UX CTpOeHMs. Takue yMEHHs IMO3BOJISIT YCIIEIIHO CIIPaBUTHCS C 3aaa-
"Husimu EI'D, HampaBieHHBIMU Ha CBSI3b C YKU3HBIO.

ITocne kaxxaoro maparpada NpuBeASHO HU30BITOYHOE KOJHYECTBO 3aJIaHUU,
YTO IIO3BOJIUT KAaUYECTBEHHO 3aKpPEIUTh IOJyYCHHBIC 3HAHUS W YMEHHS Ha
pazHooOpa3HbIX NpuMepax B (opMe BOIPOCOB, TECTOB W 3ajad.

3. Haguuyume XMMHYECKOT0 MPaKTHKyMa, MO3BOJAIIEro chopMupo-
BAaTh HaBbIKHM 0e30MacHOli padoThbl ¢ BellecTBaMU

ITpoBenenue ngocraroyHoro kojudectBa (BocbMu B 10 Kijacce W TpuHA-
natu B 11 kiracce) mpakTHYeCcKUX padoOT IMO3BOJHUT y4YalIUMCs 3aKpEelHUTh He
TOJIBKO yMEHHE 00paliaThCsi C BEIIeCTBaMU U JIadOpaTOpPHBIM 00OpY/IOBaHH -
€M, HO M TEeOpEeTHYECKHE 3HaHWs, B TOM 4YHCIIE C IMOMOIbI0 HaOJIOACeHUs Ka-
YECTBEHHBIX pPEaKIIUii.

HekoTopble mnpakTtudeckue paboTbl HE MNpeanojararoT 4€TKOW HWHCTPYK-
oy, a MO3BOJIAIOT yJdalluMcCs caMuM IIOCTPOUTH IIJIaH HCﬁCTBHﬁ Hu 1o 10-
OpaTh HEOOXOAWMBIC PEAKTHBBI [ BBINOJIHCHUS IIOCTAaBICHHOM 3aJadu.
IIpumep — pemieHue 3KCIEpUMEHTAIbHBIX 3a7ad no teme «llomyuenme coe-
OUHEHUN METAJIJIOB U HMCCJIEJOBAHUE HUX CBOMNCTBY.

4. Bo3MOKHOCTh BAapUATHBHOIO M3Y4YeHUS Kypca

®denepalibHbIil  TOCYNapCTBEHHBIH 00pa3oBaTeNIbHBIM CTaHIApPT Ipeaycma-
TpUBaeT WH3Yy4YCHHE Kypca XHUMHU B CpeIHEeH IIKOoJe KaK COCTaBHOW dYacTH
npenaMeTHod o60iacth  «EcTecTBeHHO-Hay4YHbBIE TMpEIMETh) Ha YIriyOJIEHHOM
ypoBHe u3 pacuéra 3 u B Hememo (210 u 3a aBa roma obydenwus). OpjHako,
OMUpasiCh Ha ONBIT NpernojaBaHusi OOJNBIIMHCTBA YUYHTEJ]eH, MOXXHO CJelaTh
BBIBOJ, uTO /Uil d(pdexruBHoii mnoaroroBku k EI'D HeoOXxoaumo wu3ydeHHe
Kypca XUMUH Ha yriIyOlnE€HHOM ypoBHe U3 pacuéra 5 u B Hememo (340 4 3a
nBa roma oOydenus). ma ydu€ra JaHHBIX BapHAHTOB K IIpemyiaraéMoMy Kypcy
COCTaBIICHO TEMAaTHYECKOE NMJAHHUPOBAaHHWE Kak HA 3 Y, TaKk WU HAa 5 9 B He-
JIEITEO.

5. Yao6Hass u Jorm4yHasi CTPYKTypa

B nauane kaxaoro naparpada IpPHUBOIUTCS IPOOJIIEMHBINH BOIMPOC, OTBET
Ha KOTOPBIM ydYamuecs MOTYT HaWTH TpH H3YYCHWH JAaHHOTO maparpada.
JlaHHBINT BOMPOC aKIEHTHPYET BHUMAHHUC yUYAIlIUXCs HAa CyTH COJICp>KaHUS I1a-
parpada, a yYUTEI0 IMMOMOTAaeT CO3JaTh MOTHWBAIIMIO IJIsI U3yYEHUs HOBOM
TEMBI.

TMoayxupHbIM IIPUGPTOM BBIJICTICHB TEPMUHBI, CMBICII KOTOPBIX ydalllHe-
Csl TOJDKHBI XOPOLIO TOHUMATh.
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Kypcueom BbIAENEHBI Ha3BaHUS HEKOTOPBIX OPraHUYECKUX BEIIECTB U
TEPMHUHBI, HA KOTOPBIE YYHUTEIIO0 W yJalluMCs HEOOXOIuMO oOpaTUTh BHHUMA-
HUE.

B pamkax mpuBeneHbl ompenesieHus, npaBwia U GOpMYJIHPOBKU 3aKOHOB,
KOTOpbIe HEOOXOJIUMO BBIYYHUTH HAU3YCTh.

MenkuMm mpudToM HaOpaH TEKCT, KOTOPBIM OyJeT mosie3eH JJIs IoHuMa-
HHUs OCHOBHOTO MaTepHaa.

B konue kaxmoro maparpada rnepedrucieHbl OCHOBHBIE PAaCCMOTpPEHHEIEC B
HEM MOHATHUA. DTO MO3BOJISAET YUMTEIIO U yUYEHHKaM aKIEHTUpPOBaTh BHHUMa-
HHE Ha HOBBIX MHOHATHUSIX.
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