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[Iporpamma npomneneBTHYECKOro Kypca «Xumus. BBeneHue B mpeaMer. 7 Kaccy COCTaBIICHA
Ha OCHOBE TpPEOOBAaHMHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOW IMPOrpaMMBbI
OCHOBHOTO o00mero oOpasoBanus, mnpeactaBieHHIx B PI'OC OO0, a Takxke Ha OCHOBE
dbenepanbHON paboyel MporpaMMbl BOCIIUTAHKS W ¢ YUYETOM KOHIICTIIIMM MPETOJaBaHUs Y4eOHOTO
npeaMera «XuMus» B 00pazoBaTesibHbIX opranu3anusax Poccuiickoit deneparyu.

OTtnpaBHOM TOYKOM Uil JAaHHOTO Kypca sBWICA paHEe W3YyYEHHBIM Marepuall

€CTECTBEHHOHAYYHbIX Yy4YeOHBIX IpeIMETOB — Ouonoruu, reorpaduu, QU3MKH, a TaKxke
marematuku. Yepes 00oOIIeHHEe paHee M3yUYE€HHOI'O BBICTPAaMBAaeTCs COIEp)KaHUE JAaHHOTO Kypca,
U3yYEHUE KOTOPOIrO IPU3BAHO CYLIECTBEHHO IIOBBICUTh Kaue€CTBO JIOCTH)KEHUS IPEAMETHBIX
pe3yJIbTaTOB OCBOCHMS OCHOBHOI 00pa3oBaTeibHOI MpOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHMS
Ui cBOeil 00pa3oBaTeiIbHON OpraHu3aliil B COOTBETCTBUU C TPEOOBAHUSAMH, NPEABABISIEMBIMU
@OIT OOO B yactu yueOHOTO IpeaAMEeTa « XUMHSD», H3y4eHHEe KOTOPOTO OTHECEHO K 8- 9 Kimaccam.
B nensx ¢hopMupoBaHUS XMMHUYECKOTO B3INISAa HA MUP B Kypce MPOBOATCS MIMPOKHUE KOPPEISIUH
MCXKAY NOJIYYCHHBIMU B KJIACCC IJICMCHTAPHBIMU XUMHWYCCKHMU 3HAHWUAMU U HAaBBIKAMH, C 0I[HOI>'I
CTOPOHKI, U CBOMCTBaMH O6’B€KTOB, KOTOPBIC N3BCCTHLI O6y‘-IaIOIlII/IMC${ B HOBCCI[HGBHOﬁ KHU3HU, HO
JI0 3TOr0 BOCHPUHUMAJKNCh MU JIUIIL HAa OBITOBOM YPOBHE, — C JPYTOi.

Peanuzanus nporpammel BeaéTcsa Ha ocHoBe Y MK:

1. TlponeneBtnueckuit kypc «Xumusa. Bpenenune B mpenmer. 7 Kiacc» €  3JNEKTPOHHBIM
npunoxeHuem (aBtopsl: B. B. Epemun, A. A. JIpo3nos, B. B. Jlynun). — M.: JIpoda, 2020.

2. PabGouass mporpamma HOpONENEBTUYECKOr0 Kypca «Xumusa. BBenenue B mpeamer. 7 Kiacc»
yuebHoro mnpeaMera «XHMHUS» Ha YPOBHE OCHOBHOro obmiero obpaszoBanus Kk YMK mo xumuum
B. B. Epemuna, A. A./lpo3noBa, B.B.JlyumHa u MeTogMuecKkue pEKOMEHAALMU 10 €€
cocrasienuto (aBTopel: B. B. Epemun, A. A. [Iposnos, D. FO. Kepumos). — M.: JIpoda, 2020.

3. Meroanueckoe mnocobue K mpomneaeBTnyeckoMy Kypey B. B. Epemuna, A. A. Jlpo3nosa,
B. B. Jlynuna «Xumus. Beenenue B mpeamer. 7 Kiiaccy»: merogudeckoe nocoowe / B. B. Epemun,
A. A. Nposznos, O. HO. Kepumos, B. M. Maxonuna, O. }O. Cumonosa, U. B. Epemuna. — M.:
Hpoda, 2020.

Temarnueckoe MIaHUPOBAHKME MPUBEICHO W3 pacyeTa |1 yac B Hemento. (Bcero 34 4, w3 HUX 1 4 —
pe3epBHOE BpeMsi).

OcHoBHOe 00111ee 00pa30BaHME HAIPABICHO Ha MOATOTOBKY OOYYaOLIMXCSI K OCO3HAHHOMY BBIOOPY
KU3HEHHOTO M MPO(ECCHOHATBHOTO MyTH, BOCIIUTAHUE YMEHHSI CaMOCTOSATENIbHO CTaBUTh LIENU U
ONpeNeNaATh IMyTH MX JOCTHKEHHUS, UCIONb30BaTh TNPUOOPETEHHbI B  00pa3oBaTeNbHON
OpraHU3aIMH OIBIT ACITENBHOCTH B peasibHOM xu3Hu. B ®I'OC OOO BblieieHbl TPU IIIABHBIC LIETU
OCHOBHOTO 00111er0 00pa3oBaHUs. DTO OCHOBAHHOE Ha NMPUOOPETEHHBIX 3HAHMIX (HOpPMUpPOBaHKE
[EJIOCTHOTO TIPE/ICTABICHUS O MHpe, NpUOOpETEeHHE OIbITa Pa3HOOOpPA3HOW NEATENFHOCTH U
MOATOTOBKA K OCYIIECTBICHHIO OCO3HAHHOTO BBIOOpAa HHIUBUAYAJHbHOH 00pa30BATEILHOW WU
npodeccuoHaNbHON TPAaeKTOPHUH.

N3yyeHnne XxuMuM Ha YpOBHE OCHOBHOTO OOIIIETO0 00pa30BaHUS JOHKHO 00€CTICUNTh:

1) dopMupoBaHue CHCTEMbl XUMHUYECKUX 3HAHMM KaK YacTH €CTECTBEHHOHAyYHOH KapTUHBI
MUPO3JaHUS;

2) pa3BUTHE JIUYHOCTH 0OYUAIOIIUXCS, UX UHTEIIEKTYyaTbHOE U HPAaBCTBEHHOE COBEPIICHCTBOBAHUE,
(dbopMHpOBaHUE T'YMaHUCTUUYECKUX OTHOIIEHUI, BOCIIMTaHUE OEPEKHOTO OTHOIIEHHSI K IPUPO/IE;

3) moHMMaHWE TOTPEOHOCTH OOIIECTBA B Pa3BUTHH XUMHUU U BO3MOXXHOCTH BBIOOpa XUMHH B
KauecTBe Oyayliel crnenuaabHOCTH;

4) npuobpereHHEe HaBbIKa 0e30mMacHON pabOTHl C BEIIECTBAMH, BKJIIOYas T€, C KOTOPBIMH
00ydJaronuecs: BCTpeYaroTcs B MOBCEIHEBHOM KU3HHU.



Bce 310 cnyxkut 6asucom anst GOpMHUpPOBAHUS CHCTEMbI LIEHHOCTHBIX OPHUEHTAIMH M OTHOIICHUS
JUYHOCTH K cebe, APYTruM JIoNsM, MPOPEeCCUOHATBHONU AEATeIbHOCTH, TPAKIAHCKUM IMpaBaM H
00513aHHOCTSIM, TOCYIapCTBEHHOMY CTPOIO, TyXOBHOH cepe

TpeOoBaHusi K pe3yabraTaM OCBOCHHS OOYYAIOIIMMHUCS OCHOBHOM 00pa3oBaTENIbHONM MPOTpaMMbI
Pesynbrarel u3ydeHus: yueOHOTO mpeaMera «XUMUsH Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
MOJPA3EISAIOTCS Ha IMYHOCTHBIE, METAPEAMETHBIE U ITPEIMETHBIE.

JImgyHOCTHBIE pe3yibTarbl 00y4eHHs — 3TO YPOBEHb C(HOPMUPOBAHHON HEHHOCTHON OpHUEHTAINU
BBIIIYCKHUKOB CTYNEHH OCHOBHOIO OOILIEro o0pa3oBaHUs, OTPAXKAIOLIEH HMX HWHAWBUIYAJIbHO-
JUYHOCTHBIE TMO3UILMU, MOTUBBI 0O0pa30BaTENbHON JAEATETBbHOCTH, COLMAJIbHBIE UYyBCTBA,
JUYHOCTHBIE KadecTBa. JIMYHOCTHBIE pe3yabTaThl CBUAETEILCTBYIOT O MpPEBpallleHUH 3HAHUNA U
CIoco00B JIeATENBHOCTH, MPUOOPETEHHBIX YUALUTUMHICIB 00pa30BaTEIbHOM OOIIECTBEHHOM JKU3HH.
MerTanpenMeTHble pe3yabTaThl 00pa30BaTENbHON AESITETbHOCTH — 3TO CHOCOOBI JESTENbHOCTH,
MPUMEHHUMBIE KaK B paMKax 00pa3oBaTeIbHOro MpoIecca, TaK U MPHU PelIeHHH MPo0JieM B PeaslbHbIX
JKU3HEHHBIX CUTYallUsAX, OCBOCHHBIC Ha 0a3e OJHOTr0, HECKOJIbKUX WM BCEX YYEOHBIX MPEIMETOB.
YCII0BHO MeTampeAMETHBIE Pe3ylnbTaThl MOXKHO Ha3BaTh MEXINpeaMeTHhIMH. OHHM 00ecredynBaroT
BJIAJICHWE 3HAHUSMU W YHUBEPCAIBHBIMU CIIOCOOAMH JESATEILHOCTH KaK COOCTBEHHBIMU
WHCTPYMEHTAMH JINYHOCTHOTO Pa3BUTHSL.

MeTanpeaMeTHble pe3yabTaTbl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON TPOrPaMMBI:

1) yMeHHEe CaMOCTOSITENTLHO OMPEACIATh IeJIN CBOETO0 OOydYeHUSs, CTaBHTh U (POPMYIIHPOBATH IS
ce0st HOBbIE 3aJauyu B ydyeOe M IMO03HABaTENIbHOM AEATEeIbHOCTH, Pa3BUBATh MOTHUBBI U HHTEPECHI
CBOEi1 M03HABATENIbHOM 1eATEIbHOCTH;

2) yMeHHE CaMOCTOSATENbHO IJIAHUPOBATh MYTH JTOCTH)KEHUS 1IeJiel, B TOM YHClie aJlbTepHATHBHbIE,
OCO3HAaHHO BBIOMpaTh Hambonee A(DPeKTUBHBIE CHOCOOBI pelieHUs y4eOHBIX W TO3HABATCIIBHBIX
3aj1a4; 3) yMEHHE COOTHOCUTH CBOM JEHCTBHUS C IJIAHHUPYEMBIMH pe3yabTaTaMH, OCYIIECTBISTh
KOHTPOJIb CBOEHM JEATENbHOCTH B MPOIECCe AOCTHIKEHUS pe3yibrara, ONpPENeNsTh CIOCOOBI
JNEHCTBUI B paMKax NPEASIOKEHHBIX YCIOBHH M TpeOOBaHMIA, KOPPEKTUPOBATh CBOM ACUCTBUS B
COOTBETCTBUU C U3MEHAIONICICS CUTyallueH;

4) yMeHue OIICHUBAThH NMPABUIHBHOCTh BBHIITONHEHUS yUeOHOU 3a/1a4H, COOCTBEHHBIE BOZMOXKHOCTH €€
pelieHus;

5) BiIajeHHE OCHOBAaMH CAMOKOHTPOJS, CAaMOOLEHKH, IMPHUHATHS PEIIEHUH U OCYyIIECTBICHUS
OCO3HAHHOTO BbIOOpA B yueOHOU M MO3HABATEIILHON JESTEIHLHOCTH;

6)yMeHHE  ONpeaeNsiaTh  TOHITHS, CO37aBaTh  OOOOINEHUWS,  yCTaHABIWMBaTh  AHAJIOTHH,
KJIacCU(PUITUPOBATh, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAaHWS W KPUTEPUU Ul KiIacCUUKAIUH,
yCTaHABIMBaTh  MNPUYMHHO-CIEACTBEHHbIE  CBSI3U,  CTPOUTH  JIOTUYECKOE  pacCyXJeHue,
yMO3aKIoueHne (MHAYKTUBHOE, IeYKTUBHOE U 10 aHAJIOTHH) U JIeJIaTh BHIBOJIBL;

7) yMeHHe cO03/1aBaTh, IPUMEHSTh U MPEOOPa30BbIBATh 3HAKU W CHUMBOJbBI, MOJICTH U CXEMBbI JUIS
peleHns yueOHbIX U MO3HABATEIbHBIX 3a7a4;

8) CMBICIIOBOE UTEHHUE;

9) yMeHue OpraHu30BBIBATH YUYEOHOE COTPYIHHYECTBO H COBMECTHYIO JCSITENBLHOCTh C YUUTEIEM U
CBEpPCTHHKAMH;, paboTaTh WHAMBHUIYAILHO W B TPYIIE: HAXOAUTH OOINee pelieHre W pas3perniarb
KOH(QJIMKTBI HAa OCHOBE COIVIACOBAHWS TMO3UIMA M Yy4YeTa HMHTEPEecoB; (HOpMynnpoBarh,
apryMEHTHUPOBATh U OTCTAauBaTh CBOE MHEHUE;

10) yMeHue 0CO3HaHHO UCIOJIb30BaTh PEUEBbIE CPEACTBA B COOTBETCTBUH C 3a7auyeil KOMMYHUKAIIUU
JUIS BBIPQKEHHUSI CBOMX UYYBCTB, MBICIEH W TMOTPEOHOCTEH; TUIAHMPOBAHUSA M PETYSIUUA CBOCH
JIEATEIIbHOCTH; BIIAJICHUE YCTHOM U MMCbMEHHON PEYbI0, MOHOJIOTHUYECKON KOHTEKCTHON PEYbIO;

11) dbopmupoBaHue W pa3BUTHE KOMIETEHTHOCTH B O0JIACTH HCIIOIB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHojoruit (nmanee — MKT-xkomneTeHuuu); pa3BUTHE MOTHBALUU K
OBIIQJICHUIO KYJIBTYpOU aKTUBHOTO MOJIB30BAHUS CIOBAPSMU U IPYTHUMHU MTOUCKOBBIMH CHCTEMaMU;
12) ¢opmupoBaHue U pa3BUTHE DKOJIOTMYECKOTO MBIIUICHUSA, YMEHUE TMPUMEHSIThH €ro B
MO3HABATEIbHOM, KOMMYHHKATUBHOH, COIUATBHON MPaKTHUKE U MPOodeCCHOHAILHON OpUEHTALINH; ©



[TpeameTHble pe3ynbTaTbl OCBOEHUS MPOrpaMMbl Y4eOHON IUCIMILIMHBI — 3TO NMPUOOpPETEHHBIE
YYaIIUMUCS YMEHUS Y HaBbIKH, KOHKPETHBIE 3JIEMEHTBI COLIMOKYJIBTYPHOTO OIBITA, OIBITA PELICHUS
npo0seM, OIbITa TBOPYECKOM NEATETPHOCTH B paMKax JaHHOTro yueOHoro npenmeta. K npeaMeTHsiM
pe3ylibTataM OCBOCHHS OCHOBHOM 00pa3oBaTENIbHOW MPOTrpaMMbl MOXKHO OTHECTH (OPMHUPOBAHHE
IIEPBOHAYAJIbHBIX CHCTEMAaTU3MPOBAHHBIX IIPEJICTABICHUA O BELIECTBAX, MX IPEBpAIlEHUsX U
IIPAKTUYECKOM IPUMEHEHHMM; OBJaJICHUE IOHATUHHBIM alaparoM W CUMBOJIMYECKUM SI3BIKOM
XUMHH.

@opMbl OpraHu3aluy yueOHOU JNEesSTENIbHOCTH ONpPENENSIOTCS BUIaMU yueOHOU JesTeIbHOCTH,
cnenuukod y4eOHOM TpyMIbl, H3y4aeMbIM MaTepuajoM, y4eOHbIMU LeIsIMU. B03MOKHBI
CIIeyIolle OpraHUu3aluOHHbIE (OPMBI OOy4YEeHHs: * KJIACCHO-ypo4Has (M3y4yeHHe HOBOTO,
MPAKTUKYM, KOHTPOIIb, TOTIOJTHUTEIbHAs paboTa, yPOKU-3aueThl, YPOKH — 3aIIUTHl TBOPYECKUX
3ajaHuil). B JaHHOM ciy4yae MCIONB3YIOTCSl BCE TUIBI OOBEKTOB; MPH BBHITIOJTHEHUH MPOEKTHBIX
3aJJaHUN TOMCK MH(OPMAIMM OCYILECTBIAETCS YYaIlUMUCS I0J] PYKOBOJCTBOM YUHTENS; °
WHANBUAyaIbHAS ¥ UHAUBHUIyaIN3upoBaHHasd. Takue Gopmbl pabOThI TIO3BOJISIOT PETYIUPOBATH
TEMII IIPOJIBKEHUS B 00YUEHUH KaXKIOT0 IIKOJIBHUKA COOOPA3HO €ro CIIOCOOHOCTSIM.

[Tocne n3yueHus Kypca yueHUKY IPOCTABIISIETCS OLIEHKA «3a4E€T» WIN «HE3aYET.

2. COAEP)KXAHUE OBYUYEHHUSA

TEMA 1. OT ATOMA 10 BEHIECTBA (13 u)BBenenue Ilpupona. ®usuueckue tena. SBineHus
npupoasl. [Ipeamer n3zyuenuss xumun. MecTo XUMUU Cpeld €CTECTBEHHBIX HayK. OOBEKTHI )KUBOU H
HEKUBOM PUPOJIbl. YPOBHU OpraHU3alMKM HEKUBOW U )KUBOW MaTepHH.

ATOM — HavMMeHbIIas YacThlla BeniecTBa. HeM3MeHHOCTh aTOMOB B XMMHUYECKUX MPEBPALLICHUSIX.
Xumuueckud  31emMeHT. CHUMBOJIBI aTOMOB XMMHUYECKMX 3JEMEHTOB. flnepHas peakius.
[Tpoucxoxxaenue anemeHToB. [IpocTeie BemecTBa. CroxHbIE BellecTBa (XMMUYECKHE COSIUHEHMS).
Xumunyeckas popmyna. UucnoBoit uHAECKC. OTKPBITHE XUMUUYECKHUX JIEMEHTOB. ATOMBI YCTOMYUBBIC
U HeycToluuBble. KpyroBopoTbl aTOMOB XMUMHUYECKUX AJIEMEHTOB B MpuUpoje (KUCIOpoaa, a30Ta U
yriepona). doTocuHTEe3 Kak OAMH W3 MyTEeW KpyroBopora yriepona. Pacmpenenenue aromoB
XUMHYECKUX 3JIEMEHTOB B kKocMmoce (Bcenennoii, Hamell [anakruke, ConHEYHON cUCTEME) U Ha
3emue.

Bonopon u renuii — camble pacnpoCTpaHeHHbIE 3JIeMeHThl BO Bcenennoi. Kucinopog — camblii
pacrnpocTpaHeHHbIH aneMeHT Ha 3emute. Hanbonee pacnpocTpaHeHHbIE 3IEMEHTHI B Pa3HBIX YacTIX
3emu. XHMHYECKHE DJJEMEHThl B JKUBBIX OpPraHM3Max: OJJIEMEHThl JKW3HH, MAaKpo- H
MUKPO3JIEMEHTHI. JJIEeMEHTApPHbIE YacTULBI (IIPOTOHBI, HEUTPOHBI U AIEKTPOHBI), UX OCHOBHBIE
XapaKTEepUCTUKU — Macca | 3apsal. Aapo aroma. MaccoBoe uucio. B3anmocBsa3b MaccoBoro uucia
C YHUCJIOM MPOTOHOB M HEUTPOHOB. ATOMHAas eAuMHUIA Macchl. [lOpsiAKOBBI HOMEpP 3JIEMEHTA.
OnexTpoHHass 00oMoYka aromMa. XHUMHUYECKUW SIIEMEHT KaK COBOKYIMHOCTh aTOMOB, HMEIOLINX
OJIMHAKOBBIN 3apsij sipa.

Uctopusa cozpanus llepmonnueckoil CHUCTEMBI XMMHUYECKUX 3JeMEHTOB. l[lepuognueckuii 3akoH
. . Menneneea. Ilepuonnueckas cucrema. Xwusup u nesrensHocth [l 1. Menneneesa.
Ilepnonnueckas cucrema JI. 1. Menneneesa.

Crpoenue monekyn. Mozenn MoJeKys: IapoCTep:KHEBble U MacluTaOHble. MosekynspHas macca.
[Ipumepsl BEIIECTB MOJEKYISIPHOTO CTPOEHMS: INEPEKHCh BOJOPOJA, MOJIEKYISPHBIM BOAOPO,
MOJIEKYJISIPHBIN  KHCIIOPOJZl, O30H, MOJIEKYJSPHBI a30T, MOJIEKYJISpHBIH HOJA, BOJa, aMMHaK,
YIJICKUCTIBINA Ta3, QyuiepeH, MeTaH, STUJICH, CIIUPT (STUIIOBBIM CIUPT), TIIUIEPHUH, YKCYC (YKCYCHAst
KHCJIOTAa), IVIIOKO3a, caxap (caxaposa). ArperaTHbleé COCTOSHUS BellecTBa (TBEpAOE, KUIKOE,
razoobpasHoe) u ux xapakrepuctuka. CTpoeHHe BOABI B TBEPJOM, >KUIKOM U Ta3000pazHOM
COCTOSIHUH.



dusnueckue NPOLECCHl: IIaBICHHE, KpPHUCTAUIU3alUs, HCHapeHue, CcyOonuManus (BO3TOHKA).
du3nyeckre CBOMCTBA BEIIECTBA (TemrepaTypa IUIaBlICHUs U TeMIleparypa KumneHus). Kpucramisl.
Kpucrannmuueckas pemerka. Monsl. Kpucrammuueckas pemerka nopapeHHoi conu. Knaccudukarms
BEIIECTB 1O cocTaBy. WHauBuiyanbHble (YHCTBIE) BemiectBa W cMmecu. [IpocTwie BelecTsa.
CroxHble BeleCTBa (XUMUYECKUE COCTUHEHNS).

MeTtainbsl 1 HeMeTalulbl, X cBolicTBa. Heopranuueckue u opraHuyeckue Bemiectsa. OCHOBHbIE
KJIaCChl HEOPraHMYEeCKUX BELIECTB: OKCHUIbI, KHUCIOTHI (COJsHAs, CepHas, a30THas, YroJIbHas,
dbochopnas), comu, ocHoBanms. lllemoun. Puszndeckne W XUMHUYECKHUE SBICHHUS. XHUMHYECKas
peakuus. PeareHTbl M NPOAYKTHl peakIMu. 3aKOH COXPAHEHHS MacChl. YpPaBHEHUE XUMHUYECKOM
peakuuu. Kosdduuuentsl. [IpuzHaku XUMUYECKHMX peaklMii: M3MEHEHHE LBeTa, oOpa3oBaHME
0CaJiKa, BbIJICJICHUE Ta3a, BbIICJICHUE WM MOIVIONICHUE TeIla, BOSHUKHOBEHHE CBETA.

JdeMoHcTpanuu
1. Tlepumommueckas cuctema [. 1. Menneneesa.
2. OOpa3ipl BeUIeCTB MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.
3. Mogaenu HeKOTOPBIX IPOCTHIX MOJIEKYI (BOJA, YIVIEKUCIIbIH ra3, KUCIOPO, BOLOPOL).
4. Tlnanenue Bocka (mapaduna) Kak mpuMep GU3NIecKoro sBICHHUS.
5. Kunenwue Bozbl kKak npuMep PU3NYECKOTO SIBICHHUS.
6. Kpucramimueckas pemierka Xjopuia HaTpHsl.
7. OOpa3iel THANBUAYATBHBIX BEIICCTB (METAJIbI, HEMETAILIBI, CIIOKHBIC BEIIECTBA) M CMECEH

(pacTBOpBI, TPAHHUT).

3HaKOMCTBO C 00pa3lamMy OKCHJOB, KUCIIOT, COJIeH, OCHOBAHUH.

9. Topenue BockoBoii (mapauHOBOI) CBEUN KaK MPUMEP XUMHUECKOTO SIBICHUS.

10. [osiBnenne oxpacku ¢eHondranerHa B MPUCYTCTBUU IIEJIOYU (M3BECTKOBOM BOABI) Kak
XUMUYECKOE SIBICHUE.

11. IlomyTHEHNE N3BECTKOBOM BOJIbI IIPH IEHCTBUHU YIIIEKUCIIOTO Ta3a KaKk XUMUYECKOE SIBJICHUE.

12. Peakiiuy, JAE€MOHCTpUpPYIOLIME NPHU3HAKA XUMHYECKMX pEakUuid: B3auMOCHCTBHE
nepMaHraHara Kajlusi C Cyab(UTOM HATpHUs B KHUCIOW Cpesie, B3aMMOJICHCTBHE XJIOpHUIA
HATpHUsI C HUTPATOM cepedpa, B3aumMOIeicTBHE KapOoHAaTa HAaTpUs C COJISTHOM KHCIIOTOM,
B3aUMOJICHCTBHE XJIOPUJA aMMOHUS C THIAPOKCUAOM HAaTpHsl, TOPEHUE MAarHUsI.

*

TEMA 2. DKCITEPUMEHTAJIbHASI PABOTA C BEHLIECTBAMMU (6 1)
PactBopenue. PactBopurens. PactBop. PactBopumocTs. HackieHHnslii pactBop. MaccoBas mois
(mpoleHTHAs: KOHLIEHTPAIIKsI) PACTBOPEHHOT'O BEILIECTRA.

1. JlabGoparopHas mocyna: NPOOUPKH, XUMHUYECKHE CTaKaHbl, KOJIOBI (TUIOCKOJOHHBIE C
[IAPOBUJHBIM W KOHHYECKHM TYJIOBOM), BOPOHKH, IIWJIMHIPHI, MEH3YpPKH, THIETKHU,
IMATENH, JTOXKKH, CTYIKU C IECTUKAMH, BHITTAPUTEIbHBIE YaIIKH.

2. @unwrpoBanue. OunbTphl. M3rotonenue ¢unsrpa. Marepuansl st GUIBTPOB. 3HAYCHUE

GbunpTpoBaHus B TOBCeNHEBHOM xu3HKu. HarpeBanue. CriocoObl HarpeBaHusl.
O6opynoBaHue I/l HATPEBAHUS: INEKTPOIUIUTKH, Ta30BbIE TOPEIIKUA U CIIUPTOBKH.

4. JlaGopatopHoe O0O0OpydOBaHHE JJisi BbIIAPUBAHUS: Ta30Basi TOpPENIKA, AJIEKTPOIUIUTKA,
BBINTapHUTeNbHAs (apdopoBast yamrka, BousiHas OaHsl.

5. Juctunnsuus (neperonka). JuctumimpoBaHHas Boja.

Kpucrammuzamms. Ocobennoctu poctra kpuctamioB. OOpasnsl GuisTpoB. OOopymoBaHHE IS
HarpeBaHUs: JEKTPOIUIMTKH, Ta30Bble TOPEJIKK U CIUPTOBKHU. HarpeBanue »uAKOCTEH B CTakaHE U
B IMpoOupKe.

(98]

JlabopaTopHbie ONbITHI
1. IlpuroroBneHue pacTBOpa IIOBapEHHOM COJIH.



[TpuroroBieHue pacTBOpa MEAHOTO KyIIOpoca.

Paznenenue cmecH mecka ¥ MOBapeHHOM cou (PUIBTPOBAHUEM.
CrpoeHue I1aMeHH CBEYH.

I'openue BemecTs B KUCIOPOLIE.

wh e

TEMA 3. BEILIECTBA BOKPYIT HAC (7 u)

Bo3nyx u xucnopon Boznyx. Atmocdepa 3emin. XUMAYECKHA COCTaB BO3/IyXa.

Bona — camoe pacnpocTpaneHHoe Ha 3emiie ClIOKHOE BemiecTBo. KpyroBopoT Boibsl Ha 3emie.
Arperatueie coctossHusi Bonbl. I[lpecHast Boma. [uctmiummpoBanHass Boma. Boma — OCHOBHOM
KOMIIOHEHT BCEX KMBBIX OpraHu3MoB. Bona B opranusmMe yenoseka. Poiap BOibl B IPOMBIIUIEHHOCTH
1 CEJIbCKOM X03sicTBe. CTpOeHHE MOJIEKYJIbI BO/Ibl. Bojja — BaXkKHEHIINI pacTBOPUTEb.
VYINEeKUCIBIN ra3: cocTaB U CTPOCHHE MOJNEKYJIbl. ATperatHble COCTOSHUS U (PU3HUECKHe CBOWCTBA
YIIEKUCTIOro ra3a. PacTBOpUMOCTh yINIEKUCIOTO raza B BoAe. Poib yrekucioro rasa B npupose.
VYrnekucnblii ra3 — «IapHUKOBBIM rasz». PocT conepkaHus yINIEKHCIOro rasa B armocdepe.
[Tporeccol, NpUBOSANIIME K BBIICICHUIO YITIEKHCIIOTO ra3a B armochepy. KauecTBeHHas peakius Ha
YITICKUACIIBIN ra3.

IToBapenHass conb — xyopuza Harpus. Dusnueckue CBONCTBA MOBAPEHHOM COJIM. 3HAYCHHE
MOBAPEHHOM COJNM JJI1 KUBBIX OpraHu3MoB. HaxoXkJeHrne TMOBapeHHOW CONMM B MPHUPOJE.
[Ipumenenue noBapenHou conu. Kamennas conb (ranur), ee 1o0bkda. [loBapeHHast coiib B MOPCKOit
BOJIC M CONISTHBIX 03epax. MoaupoBaHHas MUIEBas COMb.

I'mroko3a — caMblil KW3BECTHBIM IpeACTaBUTENb yIeBOAOB. Popmyna nioko3sl. dusmdeckue
CBOICTBa MIIOKO3bl. PacTBOpMMOCTH MIOKO3bI B Boze. [IprMeHeHHe IIIOKO3bI B KOHAMTEPCKOM
IIPOMBIIIUIEHHOCTHU. [ 71F0K03a — OCHOBHOM MCTOYHMK YHEPIUU KUBBIX OPTaHU3MOB.

Munepansl. [opHble mopoasl. [TMHA, TeCOK, U3BECTHSIK, MPaMoOp: COCTaB, CBOMCTBA, TPUMEHEHUE.

JdeMoHcTpanuu

JemoHcTpaioHHbIi onbIT «Kucnopon u3 TabneTok.

KauecTBeHHas peaklus Ha YIIEKUCIIBIH ra3.

Kpucrannuueckas pemieTka Xja0puaa HaTpusl.

Komnexuust «MuHepassl 1 TOPHBIE IIOPOIBD).

Komnexuust «Paznarounbie 00pa3iibl MOJIE3HBIX UCKOMAEMbIX U METAJIIOBY.
Komnexuust «KBapi B mpupoze».

Komnexuust «HedTh 1 mpomyKThI ee mepepadoTKm».

Konmnexumst «KameHHBIH yroib B MPOIYKTHI €T0 MepepadboTKI.
Komnexnust «Topdh u mpomxyKThl ero nepepadoTKmy.

WX h WD =

TEMA 4. 3HAKOMCTBO C MATEPUAJIAMMU (4 u) Metannsl u crnasbl. [IpeacraBurenu
METaJJIOB — KeJIe30, Me/lb, AIFOMUHUH, IIUHK, OJIOBO, CBHHEII,cepedpo, 30JI0TO, TUIaTHHA, PTYTh.
CaoiictBa MetayioB. [lnactuunocts. Taryuects. CriiaBel (AypaidtOMuH, YyTyH, CTallb, JaTyHb U
OpoH3a): cocTaB, CBOICTBa, MpuMeHeHHe. [IpuMeHeHne MeTamuios.

KBapueBoe M  CHJIHMKarHO€ CTEKJIO: COCTaB, MOJydeHue, cBoucrBa. [lomydeHue
BBICOKOXY/I0’KECTBEHHBIX W3/€IUIl pyuyHBIM BbIAyBaHHEM U3 cTekia. OKpacka CTEKOJ HOHaMH
MeTtauioB. JKu3Hb u aestenpbHocTh M. B. JlomoHocoBa. [IpuMenenue crekon.

Kepamuxka (dhapdop u dasuc): cnocob momydeHusi, cBoictra. [a3yps. [I[puMenenne kepaMuku.

JemMoHCcTpauMu
1. Komiekimsa « AJTIOMUHHNI U €70 CILIaBED).
2. Komnexumsa «Kene3o 1 ero cruiaBuy.



3. Komnekuus «Pa3natounsie oOpasiibl MONE3HBIX HMCKOMAEMbIX M MeTauioBy». Kosnmekmus
«YHyTyH u cTajigb».
4. Komnexuust «CTEKI0 U U3AEIUS U3 CTEKIIAY.

Tunsl pacueTHbIX 32124
1. BoruncneHne OTHOCUTEIbHON MOJIEKYIISIPHON MacChl BEILIECTB.
2. CocraBnenue QOpMysbl BEUIECTBA IO AaTOMHBIM IPOIEHTaM M COOTHOIIEHHIO MAacc
AJIEMEHTOB.
3. Beluucnenne aToMHOW W MacCOBOW JIOJIM DIIEMEHTA M0 XMMHYECKOW (opMysie Ha TpUMEpE
BOZbL. 4. BhluncieHrEe MacCOBOM JIOJIM paCTBOPEHHOTO BELIECTBA B paCTBOPE.

IIVNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBbI

[IpumepHoe TeMmaTHueckoe IJIAHUPOBAHUE IMPEACTaBIIEeT CcOOOM  CleAyIoIlyl0  CTYIEHb
KOHKPETH3allud  COAEp)KaHUS XHMHUYecKoro oOpas3oBaHus. Ero ocHoBHas  ¢dyHKIus —
OpraHM3alMOHHO-IIIaHupytomas. [IpuMmepHoe Temaruueckoe IUIAHMPOBAHME IPEICTABICHO
B TaOnn4yHOH (popme. B nepBoii koioHKe TaONMIbl YKa3bIBA€TCA KOJIMYECTBO YaCOB, OTBOAMMOE Ha
U3y4CHUE KaXKIOW TEMBbI II0 KaXJAOMYy OTACIBHOMY YpPOKy. BO BTOpOl KOJIOHKE IPUBOIUTCS
Ha3BaHUE TEMbl ypoKa. B TpeTbell KOJIOHKE OTPAXKACTCI OCHOBHOE COJECPKAHUE TEMBI:
TEOPETUYECKOE CcofAepKaHue OOy4yeHHs, JEMOHCTpAallMOHHbIE U  JJAOOPAaTOpHBIE  OMbITHI,
NPaKTUYEeCKHE W KOHTPOJIbHBIE paboThl. B ueTBepTOil KOJOHKE MpENCTaBIEHBl OCHOBHBIC BH/IBI
JeSITEIbHOCTH O0YyYaroIerocss B IIPOLECCE OCBOEHUS IPOIEAEBTUYECKOro Kypca «XHUMHusl.
Beenenne B mpeamer. 7 kiacc» ydeOHOro npeamera «XuUMHsS» Ha YPOBHE OCHOBHOIO OOMIEro
oOpa3oBaHMs. YueOHasi JEeATEIbHOCTh KOHKPETH3UPOBAaHA HAa YPOBHE YYeOHBIX AEHCTBHM, W3
KOTOPBIX OHA CKJIa/IbIBAETCS.

Konwyecteo
4acos, XapaKTepMCTHKA OCHOBHbIX BMAOB
OTBOAMMBIX Tema ypoka OcHoBHO® CofjepaHme Tembl AeATENEHOCTH 065['1 dllleroca
Ha AaHHYIO (Ha ypoBHe yuebHbIX AeHCTBHI)
Temy
BBEJEHHE (1 u)
1 Beeneunune. IIpupona. PusHUecKHe TEIA. PacKkpeIBATE CMBICT TOHATHH 4 IPUPOIAS,
W3 uero Heneuus npupoast. Ecrecrso- «(PU3NYECKHE Telas, « ABJASHUT IPUDPOALI» ,
COCTOMT MHUD auanue. EcrecTBenubLIe HAYKH. 4ECTECTBO3HAHME », ¢CCTECTEBEHHLIC HAYKH » .
Ipeamer uayueHUA XUMUH. XapakTepu3oBaATL IpeIMeT U3YVUeHH
MecTo xuMuUH cpegH eCTECTBEH- XHMHH.
HBIX HAVE. JeMOHCTPUPOBATE MOHUMAHHE MECTA XHMHHI
OO Ber TR JUBOH M HEH{UBOI Cpeay ecTeCTBeHHBIX HAVE.
OpUpoAkl. YpoBHHK opraguzanuy | XapaxkTepH30BATE 00BeKTEL 3HBOI 1 HOMH-
HeHMBOH H #HBOH MaTepUu BOIl IPUPOALL U YPOBHHM UX OPTrAHU3ALUN
TEMA 1. 0T ATOMA /10 BEIIIECTBA (13 u)
Beunsie aToMbl | ATOM — HAMMEHLIIAN YACTHUIA PacKpBIBATE CMBIC] OCHOBHEIX XHMUYECKHX
sewmecrsa. Henamenunoers ato- HOHATHI «ATOM», ¢ XMMHYECKHI dJIeMeHT» ,




HKonuuectso

Yacos, XapaKTepHUCTHHA OCHOBHLIX BMOB
0TBOAMMBIX Tema ypoka OcHoBHOE COflepHaHne TeMbl AeATeNbHOCTH obyyaweroca
Ha QAHHYI0 (Ha ypoBHe y4ebHblx feHCTBHIA)
Temy
MOB B XMMHYECKHX [IPeBPAIeHN- | «IPOCTOE BeLIeCcTBO , «CJI0MHOe Belle-
ax. XuMuuyecKui aJieMeHT. CTBO®, ¢XUMHUYecKasd HOpMYyIas, UCTIONL3Y A
CHMBOJIBEI ATOMOB X UMHYECKHX 3HAKOBYIO CHCTEMY XHMWH.
anemeHToB. fgepHas peakus. Pasgnuuars HOHATHHA ¢ATOM% H ¢ XHUMHYe-
TIpoucxomxgenne aIeMEHTOB. CHKHH BIEeMeHT » .
ITpocreie Bemecrea. Cnoxunie HassiBaTh XMMHUYSCKUE 2JIEMEHTBI M 3AITH-
BeljecTsa (XUMHYeCKHe COefHHe- | ChIBATh CHMBOJILL BAMHEHITNX XHMHYECKHX
HuA). XuMmudeckas GopMyJia. 2JIEMEHTORE.
Yucnosoit nagexc. OTKpouiTHE Paznuuars npocThbie U CA0MHBIE BEINECTBA.
xUMudecKux aneMeHTos. Aromel | HasnieaTe xumMuveckue GOpPMyJibl BEIECTE.
VOTOHYHBLIC M HEYCTOHYHBLIE. OnpegensaTs COCTAB BEILIECTE 10 HX (hopMy-
Kpyrosoporsl aT0MOB XHMHUe- nam.
CHHUX 3JIEMEHTOB B IpUpOje JeMoHCTPHPOBATL NOHUMAHNE AeJIeHUA
(kucaopoga, asora u yraepoga). ATOMOB HA VCTOHYHBLIC H HEYCTOHYUBLIE,
DoToCcHHTe: KAK OLHH M3 IyTeil JHeMOHCTPHPOBATE IPEACTABICHHE O KPYTo-
KpPYroBOpOTAa yIiepoaa BOPOTAX ATOMOB XUMHYECKHUX 3JIeMEeHTOB
B pupoge.
Xapaxrepuaosarth GOTOCHHTES KAK COCTAB-
HYIO 44CTh KPYTOBODOTA YITIepoga
1 AToMEL Pacupegenenpe atomoe xumuve- | JeMoOHCTpHPOBATE 3HAHMEe HAMDOJIEE PACIIPO-
B KOCMOCE, CHUX 3JIEMEHTOB B KOCMOCe CTPAHEHHEBIX BaeMeHTOB Hameil Beenennoit
Ha 3eme (Beenennoi, nameii Fanaxktuke, H ILIAHETEI 3eMJId.
u Boprauuname | Conmeunoit cucreme) u Ha 3emie. | CpABHMBATE PACHPOCTPAHEHHOCTE BOJODOAA,
Bopopoa u reaunit — camMbie pac- rejifs, KHCJIopoga M APYTHX BJIeMeHTOB
NPOCTPAHEHHEIS AJIEMEeHTEI BO Ha niaHnere 3emuan u o Beenennoi.
Beenennoit. Kucnopog — cameiit | JJeMoHCTpHPOBATE MOHMMAHHE TEDMUHA
pacupocTpaHeHHbIN 3JIeMeHT HA «BHOJNIOrHYecKH AKTHBHEIE BEIECTBA S .
Senure. Haubomee pacupoctpa- KraccupuuupoBaTe XHMHYECKHE 3JI@MEeHTE]
HEHHEIE 3IeMEHTLI B PA3HLIX B JKUBLIX OPraHU3MAaX HA DJIeMEeHTh! 3XH3HH,
qacTAax 3eMiad. XHMHYeCKHe ajle- | MAKPO- H MEKDPO3JIeMeHThL
MEHTEL B 3K HBLIX OPraHu3MAaX:
BNEMEHTHI #H3HU, MAKDO- U
MHEpoOajeMeHTol. BHonoruuecku
AKTHBHLIE BEIIECTBA
1 Heyeroituu- Veroitunesie (cTadUIbHEBIR) B PacKpeIiBATE CMBICI OCHOBHBIX XMMHYECKHX

Bhle ATOMBL

HeyeTOHUYHMBEIe (PATHOAKTHBHEIE)
XUMUUeCKUe sneMeHTrl. Paguo-
AKTHBHBIN pacnajn. PagunoaxTue-
"Hocrb. Usoronst. [Ipumenenne
HeyCTOHUYHMBEIX (pagHOaKTHE-
Hbix) aromoB. [lennas pearkusa.
Aromuasn sHeprus. Husmus u
deamensvinocmb A. A. Bexrkepeis

NOHATHH ¢«ATOM», ¢ XMMHYECKHUH 2IeMeHT»,
MCNONL3YHA 3HAKOBYIO CUCTEMY XHMHH.
OupegensaTs HOHATHA ¢ PASHOAKTHBHLI
pacnajs, «paJHOAKTUBHOCTD, ¢ATOMHAA
DHEPrUAs .

PackpheIBATE CMBIC NOHATHA 4« U30TONLL# .
XapaxTepH30BATE IPUMEHEeHNE HeYCTOHYH-
BbIX (pAIHMOAKTHBHEIX) ATOMOB.
Hemoncmpuposame 3HAHUE HAUDOLE BAM -
HbLX c8edenuil 0 WuIsny u deamenbHocmu
A.A. Bexkepeas




Konuuecteo

YacoB, Xapaiﬁepuc‘ruua OCHOBHbIX BHAOB
OTEOAHMbBIX Tema ypoxa OcHoBHOE cogepxaHHe Tembl AeATENbHOCTH oﬁyuaiomemcn
Ha faHHYI0 (Ha ypoeHe y4ebHbIX AeicTBURA)
Temy
1 Kak yerpoen JinemeHTapHBIe HACTHILI (IpoTo- | PacKpsiBaThE CMBIC/ OCHOBHEIX XMMHYECKHUX
aToM Hbl, HEHTPOHBI H AJIEKTPOHEL), X | MOHATHH ¢ATOM», « XUMHUYCCKUI JIeMeHT»,
OCHOBHEIE XAPAKTEPUCTHKHN — HCIONB3Y A 3HAKOBYIO CUCTEMY XHMHH.
maceca 1 3apsag. Aapo aroma. PackpriBaTs CMBICH IOHATHH ¢dJIeMeHTap-
Maccosoe uncio. BaanMocsaan HBIE YACTHI[bI# , ¢« IPOTOHLI#, « HEUTPOHKI»,
MACCOBOI'0 MHCJA ¢ HHCIO0M IIDO- «INeKTPOHEL», ¢« AP0 ATOMA®, ¢ MACCOBOE
TOHOB M HeHTPOHOB. ATOMHAA YHCAO0#, «ATOMHAA eAMHUIA MACCKI#,
epuunna maccel. [lopagkossiii «IIOPALKOBEI HOMED 3JIeMeHTa»,
HOMED 3JIeMeHTa. JIeKTPOHHASA «3JIEKTPOHHAH 0D0I0YKA aTOMA # .
obonoura aroma. Husns u OnpenensarTs 4HCI0 OIPOTOHOB, HEHTPOHOB U
deamenvrocme 3. Pezepgopda AJIEKTPOHORE B KOHKPeTHOM aToMe (H3oTomne).
Hemoncmpuposame snanue Hauboee sai-
HblX ceedeHUil 0 HUIHU U DeamelbHOC UL
3. Pesepghopda
1 Haoronm Xumuveckuii s1eMeHT KaK COBO- | PACKDBIBATE CMEICI OCHOBHBIX XUMHYe-
KYIHOCTE ATOMOB, HMEIOIUX CHHX [MOHATHH ¢ATOM», ¢ XHMHUYECKUI
ONMHAKOBEIH 3apAL ANPA. BIEMEHT» , HCHOAB3YH 3HAKOBYIO CHCTEMY
CpaBHHUTEILHLII COCTAB H30TO- XUMHH.
OB BOAOPOAA U yIVIepOoJa. PackpriBaTh CMBIC HOHATUH ¢ MB0TOLEL»,
Crocobet oboaHadeHHA «AJIeMEHTAPHEIE YACTHUILI#, « IPOTOHLLS,
HM30TOIOB $HEeNTPOHLL S .
XapaxTepH3oBaTEL U CPDABHUBATE U30TOIEL
BEOJOPOIA H VIVIEDOIA.
JeMOHCTPUPOBATD 3HAHHE CIIOCODOB
oDo3HAYeHHA M30TOIOB
1 Hceropus coa- Hceropus cosganua Ilepuoguse- JemoucTpHpPOBATE 3HAHKE HCTOPHH CO34a-
nauus [epuo- | cKoOMH CHCTEMBI XHMUYECKHX BIe- nusa [lepuoguyecKoH CHCTEME! XUMHYECKUX
AHYeCKOH menToB. [lepuoguunocte. ITepuo- | amemenTos.
CHCTEeMBI auuecknit aakon I, K. Meugene- | PacKpelBATEL CMEICT TOHATHA
XUMHYECKHX esa. [lepuoguueckas cucreMa. «HePUOSHYHOCTES .
BIEeMEeHTOR Husnb u deamenvrocms Packpsisars cubica [Tepuogiuyeckoro
. H. Mexndeaeesa. sakona J[. 1. Menaeneesa.
Jdemoncrpammun Hemonempuposamos snanue Hauloiee 8axc-
ITepuoguueckas cucTeMa HblX ceedenull 0 WUu3HU U deamenbHocmiu
XHMMHYECKHUX 3JIeMEHTOB . H. Mendeneesa.
. 1. Mengeneesa HabnoaaTs AeMOHCTPHPYVEMEIE MATEPHALL
H OIIHCLIBATE X € IOMOLIBI) PDOJHOTO A3LIKA
M A3LIKA XHMHH
1 Crpyrrypa ITepuoguueckasn cucrema PackpeIBATL CMBICT TOHATHA
Iepuoguue- . 1. Meugeneesa. J[IHHHLIH «[lepuoguueckas cucTemMas .

CKOH CHUCTeMBI

u goporkuit Bapuauts [lepuogi-
yeckoi cucremsr [T, . Menpeie-
epa. [lepuogbl: KOpOTKUE U AJIHH-
ubie. ['pynnel, rmasasie 1 nobou-
wble nogrpynns. Muadopmanua

0 XUMHYECKOM 3JIEMEHTE, COLep-
samasacs B [lepuoguyeckoii cu-
creme 1. H. Mengeneesa. Husub
u deameavitocms H. Bopa.

OnuckIBATE CTPOSHUE JJIMHHOTO M KOPOTKO-
ro sapuauTos [lepuoguueckoi cuCTeMbI

1. H. Meuaeneega.

XapakTepH3oBaTh XMMHYECKHIT dJleMeHT

HAa OCHOBe MH()OpMAaIKH, cojJepKalieiicsa B
IMepuoguueckoit cucreme J1. . Mengeneesa.
Hemonempuposams sHamnue Haubo.iee 8aic-
HblX ceedenull 0 WUu3HU U deamenbHocmiu
H. Bopa.




Konuyecteo

yacos, XapaKTepHCTMKA OCHOBHBIX BUAOB
0TBOAMMBIX Tema ypoka OcHOBHOE COgEPHAHHE TEMbI AeATensHoCTH obyyaweroca
Ha AAHHYIO (Ha ypoBHe y4ebHbIX AeACTBHIA)
Temy
JemoucTpamun Habawogats feMoHCTPHPYeMbIe MATEPHAJ LI
Ilepuoguueckas cucreMa H OIIUCHLIBATE MX € IOMOMILI0 DOJAHOIO H3LIKA
XHUMUYECKHX 3JIEMEeHTOB H A3LIKA XUMHH
J. U. Meungeneera
1 ATtoMmel Moneryaa. [Tousarie o xumuie- PackpeIBATE CMBIC OCHOBHBIX XUMHYECKHX
COeqUHAITCH cKoil ceasu. Bemectea Monexy- HOHATHH «ATOM», « XHMHYECKHI 2JIeMEeHT»,
B MOJIEKYJIBL JSAPHOTO ¥ HEMOJIEKYISPHOTO «MOJIEKYJIA % , HCHOJIL3YHA 3HAKOBYIO CHCTEMY
CTPOEHUHA, HX XAPDAKTEPUCTHHA. XKHMHUH.
Crpoenue mosexyia. Mogean PacKkpheIBATh CMBIC] MOHATHA ¢ XMMHYECKAR
MOJeKYJI! INapoCTepIKHeBLIe CBHA3bS .
u macmradusie. Monekyaapaan PackpelBaTe pasnuuue MeK Yy BelecTBaMu
macca. [IpuMeps! BellecTE MoIe- | MOJEKYJIAPHOTO U HEMOJIEKYIADPHOIO
KYJIAPHOTO CTPOSHUA! NepPeKueh | CTPOeHMH.
BOAODOIA, MOIEKYAAPHLIH Bogo- | [IpuBoguTs npuMeps! BelecTs
PO, MOJIeKYIAPHEL KICI0pPOL, MOJIEKYIAPHOrO CTPOSHMA.
030H, MOJIEKYJIAPHEIHA 430T, MO- OnucelBATE CTPOCHHE MOJMEKYII 10 HX
JMeKyAAPHBIH HOM, BOLA, AMMUAK, | MOLEIHM.
YIIIeKHCAkId ras, dyiiepex, HaanipaTh XMMUHECKHE 3JIeMeHTEL.
MEeTaH, 3THJIeH, cuupT (arunoseiil | Onpenenars COCTAB BellecTE (KadecTBeHHBLH
CIOMUPT), MIHIEPHH, VECYC M KOJIM4eCTBeHHLI ) 110 ux hopMyiam.
(VKRCYCcHAR KMCIO0TA), IVIIKO034, BrIMHCIATE OTHOCHTENBHYIO MOJIEKVIAPHYIO
caxap (caxapoaa). MACCY BeIecTB.
JemoneTpamun Cocmasaime hopmyibl el4ecma no amom-
OB8pasisl BEIECTE MOJIEKYIIAD- HbLM RPOUEHMAM U COOMHOUENLI) MACT
HOI'0 1 HEMOJIEKYJIADHOTO AeMeHmos,
CTPOeHMA. Haspieanb MOAEKYIAPHBLE GELULECTIEA 1O UX
Mogeni HeKOTOPLIX IPOCTLIX hopmyramn: nepexucs sodopoda, MoLeKYLAD-
MOJIEKYII (BOga, YIIeKUCIIbIH rag, | Hbill 800opod, MoleKyAapHbLil Kuciopod,
KHCI0pO, BOAOPOL) 030M, MOLEKYNAPHBLI AFOM, MOLEKYLAPHbLIL
uod, 600a, AMMUAK, YZAeKUCbLIL 2a3, (yare-
pen, meman, amuaen, cnupm (3muioastil
cnupm), 2auuepun, yrcye (yreyenasn
Kuecroma), eaokosa, caxap (caxaposa).
Habnwjars [eMOHCTPUDYEMbIE MOJelH
MOJERYI.
Henars BEIBOALL 10 Pe3yIETATAM
NPOBEIeHHBIX HADIKeHH T
1 Tasnl, MHIKO- ArperaTHble COCTOAHUA Bele- OnucslBaThL CBOHCTBA TBEDALIX, MMHIKHX,

CTH U TBEp/ALIe
BellecTBa

cTea (TBepaoe, MHUIKOe, Ia30-
obpasHoe) U UX XapaKTEPUCTH-
wa. Crpoenue BOAbI B TBEPAOM,
KHAKOM U ra3zoodpasHom
cocroaHun. Kpucranauueckue
H aMop(HEIe BeleCcTBA.
PusHUecKHe NPoLecesl: miasie-
HHe, KPUCTAILIN3ANKHA, HCIIADe-
HHe, KOHJASHCALIUA, cyDIMMALHA
(Boaronka). PusuuecKHe CBOMH-
CTBA BellecTsa (TeMueparypa
nJaBleHHHA ¥ TeMIepaTypa
KHIEHHUH).

razoobpasHEIX BeIecTE, BRIASIAH UX
CYILIECTBEHHEIE IPHU3HAKH.

PackphiBATH CMBIC/ OHATHH ¢ KPHUCTAIH-
YeCcKHUe BellecTea s, «aMopdHble BenecTsas,
«thuauuecKkue cBOMCTEBA S,

Onpegenars NOHATHA ¢ TEeMIEPATYDA
NJIABJIEHHA#, ¢TEMIECPATYDPA KHIICHU» .
I[MpuBoguTs NPUMEDEI KDHCTALIHYECKHX

1 AMOPHHBIX BELIECTE.

XapaxTepuzoBaTh QHUIHYECKUE IPOILECCEL!
NJIABIeHHEe, KPHCTALIN3AHIO,
HenapeHue, KOHAeHCAIIHIO, CYDINMAaIluio
(BO3rOHKY).




Konuuecteo

yacos, XapakTepHUCTHKA OCHOBHBLIX BUAOB
0TBOAMMBIX Tema ypoka OcHoBHOE cogepMaHne Tembl AeATeNbHOCTH obyyaloueroca
Ha faHHYI0 (Ha ypoBHe y4ebHbIX AeAcTBHIA)
Temy
Jemouncrpaiguu XapaKkTepHusoBaTh 3aBUCUMOCTh
IInapnenne socka (napadiraa) (pusHYeCcKHX CBOHCTE BeIlecTs 0T CTPOeHHSA
Kak npumMep GUIHYECKOT0 BEIIeCTE.
ABJICHUA. Habnopars 1eMOHCTPHDPYEMbIE OIIBITEL
HKunenwme Boge Kak npumep M ONUCHIBATE UX € IIOMOIEH POJHOIO A3LIKA
(PHuaHHeCcKoro ABIeHNA H A3LIKA XUMHH.
Jenars BEIBOALI IO PE3YJILTATAM IIDOBEIEH-
HBIX HaDMIOJeHUH 1 XUMHYeCKHUX OIILITOB
1 Kpucrannuue- | Kpucrannsi. Kpueraninueckas OupenensaTs NOHATHA ¢ MOH», « KPHUCTAJLILL»,
crad cTpyKTy- | pemerka. Horel. Kpucrannuye- «KPUCTALIHYECKAA PELIeTKA» .
pa BelecTsa CcHAH pelleTKa HoBapeHHoi conu. | demoHeTpRpoBaTh 3HaHBe 0 hopmax
DopMBI KPHCTAILIOE PASIMYHEIX | KPHCTAILIOB PA3JIHYHEIX BEI[ECTB.
Beujects (KyD, okTasap, gone- Habnwpars 1eMoHCTPHPYEMbIE MATEPHAILL
Kasap, pomdoaap, crosabuarnie H ONUCHIBATE UX € IIOMOILH POJHOIO A3LIKA
M IJIACTHHYATEIE KPHCTAILILL). M H3BIKA XHUMHH.
Cpocrru. [Ipyast. [JengpuTs. JenaTsb BLIBOAI 10 PE3YILTATAM
JdemouncTpaiun IpoBeeHHLIX HaDIOgeH il
Kpucraniuueckas peniersa
XIIOPUIA HATPUA
2 Knaccendura- Knaccenduranms semects BrIABIATE PA3NIMYNA MEKIY
LA BEIIECTE no cocrary. HaaueuayansHee MHANBHAYAINLHEIM BELUIECTEOM H CMECLI0.
(uMcTEIE) BELleCTBA M CMeCH. I[IpuBoaguTL NpUMEDEl MHAHBHAVAILHEIX
IIpoereie semmecrsa. Croxuie BEIIECTB U cMeceil U3 MOBCeHEeBHOMN MHU3HN.
BETeCTEA (XUMHUYeCKHe PacKprIBATE CMBICI OCHOBHEIX XHMHYECKHX
COoeHHEeHHA). MOHATHH «IPOCTOE BEILECTBO», 4«CI0MHOE
MeTanie: 1 HEMeTALILL, UX CBOI- | BEIIECTBO», UCHOALIVH 3HAKOBYI0 CHCTEMY
crea. Heopranuyeckue 1 oprafnu- | XUMHH,
yeckue semectea. OcHOBHEIE KnaccnduuuposaTs BelecTBa HA IDOCTEIE
KJIACCHI HEOPraHUYecK X M CJIOM{HBIE, METAJLAL] H HEMEeTAJLILI,
BEIECTB: OKCHALI, KHCJIOTEL HeOpraHudecKHe ¥ OpranuydecKme.
(conauas, cepHas, A30THASA, XapakTepHU30BATE CBOHCTEA METAJLIOB
yronsHas, hocdopuan), conu, U HEMEeTAaJJI0B.
ocHoBauus. Hlemxoun. I[IpuBOgUTL IPUMEDEI BELECTE IPOCTLIX
JemoHeTpanun M CJI0MHBIX, METAJLIOB H HEMETAJLIOB,
Ofpasnbl MHAHBHIYATBHEIX HEOPraHWYeCKHX U OPraHMYecKHX.
BemecTs (MeTanisl, Hemerannsl, | Knacemdunuposars HeopraHudecKue Berie-
CIOHBIE BEIIeCTBa) U cMecei CTBA HA OKCHALL, KUCJIOTHL, COJIH, OCHOBAHHA.
(pacTBOpEL, rPAHHT). XapaxkTepH30BaThL OCHOBHEIE KJIACCKHI HEOPra-
3HAKOMCTEO ¢ oOpasmamMu HHUYECKHX BellecTB: OKCHUI0B, KHCJIOT,
OKCHI0B, KHCI0T, COJeH, OCHOBAHUIH, COJIEH.
OCHOBAHM Haszbieamb coedUHeHUA USYHEHHbLX
KAACC08 HeOP2AHUYEC KUY 8eLleCcms.
Habawpars gemoHeTpHpyeMble 00pasiibl
M OIHCLIBATE UX € IOMOIIBI0 POJAHOIO S3LIKA
M A3EIKA XUMHH.
HenaTs BLIBOAEL 10 PE3YIBTATAM
IpoBeJeHHEIX HADI0 eHnil
1 IIpeepauenns | PusnyecKHe U XUMHYECKHEe PackpeIBATE CMBICH HOHATHH & XHMH-

BeIecTs —

ABMeHUA. X MMHYEeCKa s peaKIMA.

HJecKHe ABJIeHHA» , QCIJH'JHHECRKE ABJIeHHA® .




Konuyecreo

yacos, XapaHTepHUCTHHA OCHOBHLIX BU0B
OTBEOAHMBIX Tema YpoKa OcHoeHOE cofepHaHMe TeMel AeATENEHOCTH Oﬁwamll.lel'ﬁtﬂ
Ha faHHYI0 (Ha ypoBHe yuebHbix AEHCTBHRA)
TeMy
XUMHUYEeCKUe PearenTe 1 nupogyeTe: peakuun. | OnpegensTe NOHATHA «PEATEHTEI»,
peaxiuu 3aK0OH COXPAHEHUA MACCHL. YPAB- | ¢«IPOJAVETLI DEAKIIMHU S .
HEHHe XHMHYeCKOH peakinn. Paanuuare xumudeckue u HUandecKue
Koaddunuenrs:. [Ipuznarn xu- ABJIEHUA,
MHYECKHX DeaKIUi: H3MeHeHHe PackpeIBaTE CMEIC] OCHOBHBIX XMMUYECKHX
npera, obpasoBanue ocagKa, NOHATHH ¢XuMHYecKas GopMyias, ¢ XHMH-
BRIIEJICHHE TA34, BhIALICHHE UK | YeCKAd PDeaKiiusd», HCIOAL3YA 3HAKOBYIO
NOMIOLeHUE T, BOSHHKHOBE- | CHCTEMY XHMMH.
HHE CBeTa. PackpeIBaTh CMEICH 3aK0HA COXPAHEHUH
HMemoucTpaiumu MACCHI BEIIECTB.,
Topenue Bockopoii (napaduuo- HagripaTh OpU3HAKH M YCIOBHS NPOTEKAHUA
BOil) cBeUM KAK OPUMep XHUMHYe- | XUMHYECKHX PeaKi{ni.
croro aerenus. [loasnenue BrIABIATE NPU3HAKH, CBHIETEILCTEYIOIHE
oKpacku derHondTarenHa B IpH- 0 NPOTEKAHHHM XHMHYECKOH PeaKIIHU
CYTCTBHH I[e04l (H3BeCTHOBOH IIPH BEINOJIHEHUH X HMHYECKOr0 ONBITA.
BOABI) KaK XUMHYecKoe Asaenue. | Cocmasiams YypasHenus XUMULECKUX
ITomyTHEHME H3BECTHOBOMH BOALL | peakyiil no exemam pearyuil.
NpH AeHCTBUH YIIEKHCIIOro rasa HabnwogaTs JeMOHCTPHDYEMEIE OIBITEI
KAK XUMHYECKOe SABIeHHe. M OIMUCEIBATE UX € MOMOIILE POJHOTO A3LIKA
Peaxnuu, neMoncTpupyoiine M A3BIKA XUMHH.
NPU3HAKH XHMHHMEeCKHX PeaK- Henars BEIBOALI IO PE3YJILTATAM
nMi: B3AMMOAEHCTEBHE NePMAHTA- | NIPOBEJeHHLIX XHMHYECKHX ONLITOR
HATA KANUA ¢ CYALHUTOM HATPHUS
B KHCJIOH cpeje, B3auMOJeHcTBHe
XIOPHUAA HATPHA C HUTPATOM
cepebpa, BsaumMogeicTBHe Kapbo-
HATA HATPHUSA C CONAHON KUCI0-
TOH, BAAUMO/eHCcTBHE XJI0DU A
AMMOHHH C THAPOKCHAOM HATDUA,
ropesHue MATHUsS
TEMA 2. 9KCITEPHMEHTAJBHAA PABOTA C BEIITECTBAMH (6 u)
1 Pacrropenue Pacreopenue. PacTropurens. PackpeiBaTh CMBICI IOHATHI

Pacreop. Pacreopumocts. Hackr-
uieHHLIH pacTerop. Maccosas
noJdA (IpoLeHTHAS KOHIEHTpA-
M) PACTBOPEHHOTO BEI[eCTRA.
JlaGoparopuas nocyga: upodup-
KH, XUMHYeCKHe CTAKAHLL, KOJI-
05l (IIOCKOJOHHEIE ¢ HIAPOBH-
HBEIM M KOHHYECKHM TYJI0BOM),
BOPOHKH, IHAHHADE], MEH3YPKH,
NHOeTKH, IMIITATEIH, JOMKH,
CT}'HK.H ¢ necTHKaAMH,
BhINAPDHTEIbHLIE YAIITKH.
HemoncTpanmun

Pacreopsl MmegHOrO Kynopoca
pPasnHYHOl KOHIEeHTPAIIMH.
JlaBoparopuas nmocyma.
Jlabopatopusii onsit 1. [Tpuro-
TOBJIEHHE PACTBODA [IOBAPEeHHOH
COJIH.

4PACTBOPEHHE» , ¢ DACTBODS .
OnpegenaTs HOHATHHA « DACTBOPHTENbS ,

4 PACTBOPUMOCTE», ¢«HACKIIIEHHEI DACTBODS .
Pasnuuars 1 HA3BIBATE XHMHYECKYIO [IOCY-
AY: IpODHPKH, XUMHYECKHe CTAKAHLL, KO-
Obl, BODOHKH, HHUIWHDPLI, MEH3YDKH, IUIIeT-
KH, HITATENH, JOKKHE, CTYIKH ¢ HeCTUKAMY,
BEINADHUTEILHEBIE YAITKH.

BEIMHCIATE MACCOBYIO A0 PACTBOPEHHOTO
BEIIeCTEa B PACTBOpE.

IMoasaosaTbea HabopaTopHbIM
ofopyloBaHHMEM M II0CYL0I.

HcnonkzoBaTk Ha NPAKTHEKE IPHEMEL
IPUTOTOBIEHUS PACTBOPA.

Habnwopars 1eMOHCTPHPYEMBIE PACTEODLL

1 J1abopaTOpHYIO MOCYAY.

Habawopgars caMOCTOATELHO HIPOBOIHMbIE
ONEBITEL H ONHCLIBATE UX € IOMOIILI0 DOJHOTO
ASLIKA U A3BIKA XHMHH.




HKonwuectso

Yacoe, XapakTepMCTHHA OCHOBHEIX BHRO0B
OTBOAHMBIX Tema ypoka OcHoBHOE cogepxaHue Temsbl AeATENBHOCTH Oﬁyﬂﬂﬂl.l.lﬁmﬂl
Ha laHHYI0 (Ha ypoBHe yuebHbIX AeACTBHIA)
Temy
JladopaTopusiii ousit 2. [Ipuro- IenaTh BLIBOALL [0 PE3YJILTATAM NPOBEIEH-
TOBJIEHHE DACTEOPA MEAHOIO HBEIX HAOIHOAEHHH 1 XHMHYECKHX ONLITOB.
Kymnopoca Cobawogars npasuiia HezonacHoil paboTsl
IpH NPOBEIeHUN ONLITOR
1 IIpakTHue- IlepenuBanpe HUIKOCTH. Henons3oBaTs HA IPAKTHEE IPHEME] Iepe-
ckasn pabora 1. | Orbop 3UIKOCTH ¢ TOMOILID NMHUBAHHSA HKOCTH U 0TDOpA HMHIKOCTH
IIpocreiimue CTeKJIAHHOH TPpyDouKH € IOMOIBIO CTEKIAHHON TPYDOUYKH.
XUMHYECKHe IHeMOHCTPHPOBATL SHAHHE PASIHYHON
onepanumn XHMHYECKOH HoCcy gk,
I[MonszoBarkes dabopaTopHbIM 000pY/I0BAHK-
eM H NoCYLoi.
HabiwoaaTs caMoCTOATEILHO IPOBOLHMbIE
ONEBITEL ¥ ONHCEIBATE HX.
HenaTs BLIBOAEL 10 Pe3YILTATAM NPOBEIEH-
HBEIX XHUMHUYECKHX OILITOB.
Cobnwogars npasuiia HesonacHoil paboTsl
IpH NPOBEIeHUN ONLITOB
1 DunsrpoBa- PuabTPOBAHHE. Oupegenars HIOHATHA ¢ PHUALTPOBAHHE ,
HHE DHILTPEL. «(PUIBTDLIS .
Haroroenenue puasrpa. HNeMOHCTPUPOBATE 3HAHHE PA3INYHON
Marepuans: gius GUIBTPOB. XUMHYECKOH HOCY kL.
Buavenue GUALTPOBAHUA Harorosnars GuiasTp U3 GUILTPOBAILHOHR
B [OBCEHEBHOH HHU3HH. Oymaru.
Jemoncrpaiguu TMonsaosaTbes nabopaTopHbIM 0D0OPY AOBAHH-
O6pasusl GUILTPOB. eM M [IoCY0H.
JlabopaTopusii onsit 3. Paze- Henons3oBaTh Ha NPAKTHEE HIPHEM
JIeHHE CMEeCcH HecKa U [OBAPeH- QUILTPOBAHUA.
HOI conu (PUILTPOBAHHEM Habnwgars 1eMOHCTPHPYEMbIE MATEPHALL.
Habnwopars cAMOCTOATENLHO IPOBOANMEIE
ONLBITEL M OIHCBIBATE HX € HOMOIIBI0 DOSHOTO
AZEIKA M A3LIKA XHMHI.
JenaTs BEIBOALI IO PE3YILTATAM NDOBEIEH-
HBIX XMMHYECKHX OLLITOB.
Cobmogars npasusia fezonacHoi paborsl
[IpH NPOBEIeHHH ONEITOB
1 Harpesanue Harpesauue. Conocobsl Harpesa- OnpeneiarTs NOHATHA ¢ HATPEBAHUE» ,

uwua. Kansnunannsa. Obopyaosa-
HHe [/ HATPeBAHHUA! TA30BLIe
nedy, AMeKTPHYeCcKHe [etl,
ANeKTPOILINTKH, FA30BLIe
ropeikH U CHHPTOBKH,
Jdemoncrpanumn

Obopynosanue i HATPEBAHKA!
BNeKTPOIIMTKH, FA30BLIE IFOpe-
KH u cuuprosku. Harpesanue
KHUAKOCTE B cTAKAHE U B [IPO-
dupke. Beigenenue xnopoduina
M3 3eJIeHOro JuceTa npu obpador-
Ke ero ropa4uM sTHIOBEIM

CHHPTOM.

«KANBIUHAIIUA .

JeMOHCTPHPOBATE 3HAHKME DASIHYHEIX
crocoboB HArpEeBAHNA.

Paznuuars ¥ HA3EIBATE 0DOpPYAOBAHNHE /158
HAIpDeBAHHA. FA30BEIE IIe4YH, JJIeKTPHYeCKHe
ey, SIeKTPOILIUTKH, FA30BLIE TOPeIKH

H COUPTOBKH.

HarpesaTs BeljecTsa Ha SIeKTDOILIUTHE.
TMoasaosarbes nabopaTopHbIM 000PY AOBAHH-
eM M [I0CY0H.

OnHceIBATE CTPOCHHE ILIAMEHH CBEUH.
Habnwpars ofopygosanue A1 HArPeBAHKSA.
Habnwpars feMoHCTPHPYEMbIE H CAMOCTOMA-
TelbHO NIPOBOAHMEIE ONBITEL H OIHUCEIBATE HX




Honuyecteo

Yacos, XapaxKTepMcTHKa OCHOBHBIX BHAOB
0TBOAMMbIX Tema ypoka OcHOBHOE COEPHAHME TEMBI AeATenbHoCTH obyyaowerocs
Ha AaHHY K (Ha ypoBHe y4ebHbIX AeACTBMIA)
Temy
JladopaTopusiii onsiT 4. Harpe- € IOMOLILI) PDOSHOTO S3bIKA M A3BIKA XUMHBH.
BAHUWE HA 3JIEKTPOILIHTKE. JenaTs BEIBOALI IO PDE3YILTATAM NPOBEIeH-
JlabopaTopusiit onsiT 3. CTpoe- HBIX HAOMIOAeHHH 1 XUMHYeCKHX OILITOB.
HHe [JIaMeHH CBedYH Cobmogars npasuia 6ezonacHoil paborsl
OpH IPOBEIeHHH ONLITOB
1 Brinapupanue | Bruinapueauwe. Jladoparopuoe OnpejenaTs IOHATUH ¢ BEINADUBAHUES ,
U KPHCTALIN- obopynoBaHMe AJH BRITADHBAHKA! | « JUCTHILIANNAY , ¢ KPHCTALIN3AIIHA .
aanusa rasosas ropesKa, JIeKTPOLINT- Pasnuuars 1 HA3LIBATE 0DOpYIOBAHNE [
Ka, BRIapuTennHas apdopoBas | BLIDAPMBAHMA: FA30BYIO TOPEIKY, 2J1eKTPO-
qalika, BogAHAA DanA. Juceru- OIHTKY, BEIIAPUTELHYIO hapdoposyio
aanus (neperouka). JUerunaaTo- | 4amky, BOAAHYIO DaHIO.
pul. JHcTHAIHPOBAHHAS BOA. XapaxrepuzoBaTk 0cODEHHOCTH poCTa
Kpucrannuzanusa. Ocobennoctu KPHCTAJLIOB.
pOCTa KPUCTAILIOE. Harpepars BeljecTsa Ha 8JIEKTPOILIUTHE.
JemouceTpamuu Henons3oBaTh HA OPAKTHEE IpHEM
Obopyaosanue [/ HarpeBaHUA: | KPHCTAJJIH3AIKMH.
ANEKTPOILIHNTE M, FA30BLIe HMeMOHCTPUPOBATEL SHAHME PASMTHYHON
ropejkH U COUPTOBKH. KpueTan- | XUHMHYeCKOH MOCY kL.
JIM3ANKUA HUTPATA KAJTUE IPH I[MonbzoBaTsea NabopaToOpHBIM
OXJIAMJeHHH ero HACKIIEeHHOro obopyLoBaHHEM M OCY0OH.
pacTsopa.
JladopaTopusii onsrt 6. Kpu- Habumogars obopyjoBanue A1 HarpeBaHms.
CTAMIH3ANHA KaJIUHHOH Habaogars feMoHCTPHPYEMbIE H CAMOCTOS-
CeJIUTPEL TeNbLHO IPOBOLHMBEIE ONEITEL M OIIHCLIBATE HX
€ IOMOLIBIO POAHOrO A3LIKA K A3LIKA XUMHH.
Jenars BEIBOAEL 110 PE3YJILTATAM IPOBEIEeH-
HBIX HAOMIOAeHUH H XMMHYeCKHX OILITOB.
Cobmiogars npaeuia 6esonacHoil paborsl
DU NPOBEAEHHUHN OILITOB
1 IMpakTuue- ITpasuna pabors! co cuupToBkoil. | eMoncrpupoBaTs 3HaHMe NpaBUil paboTsL
cxkan pabora 2. | Harpesauue sugrocreit. CO COIMPTOBKOM K NpaBUJ HArPeBAHHUA
IIpasuna pato- | [Ipasuina HarpeBaHusA FHAKOCTeH .
TBI CO CIIUPTOB- | KHIKOCTEH OnHCLIBATE CTPOEHHE CIIUPTOBKH.
roii. Harpesa- HarpesaTs #HAKOCTH HA ILIAMEHH COIHPTOB-
HHEe 3HIKO- KH, 3a3KHIATh U TYUIHUTEL COUPTOBKY.
creit JeMOHCTPHPOBATE 3HAHNE PAZINYHON
XHUMHUYECKOH Hocyabl.
ITonnzoearsea nadopaTopHbIM 000pY0BAHM-
eM U nocygoii.
HabnogaTs caMOCTOATENLHO HPOBOIHMEIE
ONEBITEL ¥ OIIUCEIBATE UX € MOMOIILI0 POAHOTO
SASLIKA U S3bIKA XMMHH.
Cobaogars npaesuiia HesonacHoit padborsl
DU IPOBEAEHHH OILITOB
TEMA 3. BEHIECTBA BOKPY¥T HAC (7 u)
1 Boanyx Boagyvx. Armocdepa Semin. XapaxkTepH30BaTh COCTAB BO3AYXA ApPeBHEH

1 KHCI0pOX

XumMHYeCcKHH coCTaB BO3AVXA.

3eMIIH.




HKonuyecreo

yacos, XapaKTepHUCTHKA OCHOBHbLIX BUAOB
0TBOAMMBIX Tema ypoka OcHOBHOE COAEPHAHME TEMBI AeATENBHOCTH 0Byyaweroca
Ha JaHHYI0 (Ha ypoBHe y4ebHbIX edcTBuiA)
TeMy
CeoiicTsa Boayxa. BlamHOCTD. OOBbACHATL MOABJICHHE KHCIOPoAa
Kucnopojy — caMblil AKTHBHBIH B armociepe Semiu.
KOMIOHeHT Bos3ayxa. [openune OnuceiBaTs criocob pagieneHud BO3AYyXa
BellecTs B kuciaopoge. Oxucie- HA KHCJIOPOX M a30T.
HHe KHCI0POLOM OPraHHYeCcKHX XapakTepH30BATE CBOMCTEA BO3/[YXA B CPAB-
BEIeCTE — MCTOYHHMK 3HEPIHH HEHHH CO CBOHCTBAMH BXOJANIHNX B HETO
JKHBBIX oprauuamos. Paagene- HHAUBHIVAILHBIX BeIleCTB.
HHe BO3AYXAa HA A30T B KHUCIO0- XaparTepH30BATE QHU3HYECKHe H XHMHYe-
pox. Ilpumenenue KHCIOPOJA. CKHE CBOHCTEA IPOCTOr0 BELeCTBA —
Cocras Bozgyxa gpeBHeil 3eMaIH. | KHCIOpPOaA.
Kauecrso Boagyxa. Tokcuunsie XapakTepH30BATE IPHMEHEHHE KHUCIIOPOIA.
BewlecTea B Bosayxe. O30H. [IpuBOaAUTE NPHMEDPE] TOKCHYHEIX BEIECTE
JemoHcTpamun B BO3JyXe.
JeMoHCTPALLMOHHBIH OILIT OueHuBaTE BAHAHME XHMHYECKOr'0 3arpaa-
«Kucnopoy us rabnerox» HEHHSA OKPYKAIOLIeH cpelbl HA OPraHuam
YeJ0BEeKA.
Henoavszosams npuolpemennble SHAHUA
A AK0N02UYeCKU 2DAMOMHO020 NOSedeHULA
8 oKpyNcalouell cpede.
OfsexmusHo oueHusams undopmauuio
0 8EILECMBAX U XUMUYECKUX NPOUECCAX.
Kpumuyecku omuocumsed k neesdonayy-
nott ungopmayuu, nedobpocosecmmoii
perxaame 8 cpedcmaax Maccosoit
unpopmMay .
Habaiogars feMOHCTPHPYEMbIE OIIBIThI
H OIIHUCLIBATL HX ¢ IIOMOLIERY I:IO,Z[HG[‘O A3BIKA
H A3BIKA XHMHH.
Ienats BEIBOJLI 0 PE3yAbTATAM MPOBEIeH-
HBIX XHMMHYECKHX ONBITOB
1 Bona Boga — camoe pacnpoctpa- OnpejenarTs IOHATHA «[IDECHAH BOIAS ,
HeHHOE HA 3eMle CII0MHDe « THCTHIJIHMDOBAHHAA BOJA .
seiecTeo. Kpyroeopor Bogsr Ha XapaxrepusoraTk (JU3HYECKHE CBOHCTBA
Semne. ArperaTisie COCTOAHHA BOJIEL.
Boasl. Ilpecuas soga. Quernnnm- | PackpelBaTe poJibk BOALI B OPraHuame
poeaHHad Boga. Boga — ocHoB- YeJ0BEKA, IPOMBIIIIEHHOCTH ¥ CeIBCKOM
HOIl KOMIIOHEHT BCeX 3{HBRIX xoasaiicTse.
opranuamoB. Boga B opranuame BrMuenaTs ATOMHYIO U MACCOBYIO OO
yeoeera. Poslk BOZEL B IPOMEII- | BJIEMEHTA 110 XMMHHecK0il dopMyne
JeHHOCTH U CelbCKOM X03AHCTEe., | HA NpUMepe BOJLL.
Crpoenue MOJIEKYIbl BOALL. Packpoteams cMbles nOHAMUA «8odopodHas
Monerxyna sodbt kKak JuUnoib. CBAILY.
Bodopodnasa ceasb u ee sauAMUe Vemanasnrusame npudunHHo-cledcmeenHble
Ha usuveckue ceolicmaa sodut. caa3u Mexcdy cmpoenuem sodul u ee usune-
Boja — pasxumeiiinuii pactso- CKUMI CBOUCMBAMLU
pPHTENE
1 Vrnexucnnbri Vrnexucnslil ras: coeraB H crpoe- | XapaKTepH30BATEL COCTAB M CTPOEHHE MOJIe-
ras HHE MOJIEKYJIbI. AFPEI‘ﬂTHhIE KYJbI, BAMKHEHIIHe {IJHBHHECHHE H XHMHYe-

COCTOAHUA U (PU3MYECHHe
CBOMCTBA YIVIEKHCIOT0 rasa.

CKHe CBOHCTBA VIVIEKHCJIOro ra3a u ero poib
B IPHDOJE.




Konuyecteo

yacos, XapaKTepHCTMKA OCHOBHBIX BUAOB
0TBOAMMBIX Tema ypoka OcHOBHOE COgEPHAHHE TEMbI AeATensHoCTH obyyaweroca
Ha AAHHYIO (Ha ypoBHe y4ebHbIX AeACTBHIA)
Temy
PacTBOpHMOCTE YIIIEKHUCIOTO OueHUBATE BIMAHNE XUMHYECKOI0 3arpaa-
rasa B Bojie. YroJbHAA KHCJIOTA. HEeHHA OKDVHKAIINel cpe/ibl Ha OPraHuaM
XuMudecKkas AKTUBHOCTE yIe- YeJI0BEeKA.
rucioro rasa. Poas yrnexucnoro | Ofsemusio oueHUsams UHPoOpMALUID
rasa B IPHpOAe. ¥ IIeKUCIBI 0 8EULECTNBAX U XUMULECKUX NPOUECCAX.
ras — «IapHUKOBRIHN rass . Poer Henoasvzosames npuofipemednble SHAHUA
CONEDIHAHMA VIVIEKHUCJIOT0 FA3a B | VA 3K0N02UYeCK U 2PAMNOMH020 Nosede LA
armochepe. [Iponecesr, npusogsa- | 6 oxpyxcatoweil cpede.
{He K BLIIEJIeHUID YIIeKHCJI0T0 PacnosHapaTs OOBITHEIM OYTEM YIVIEKHCABII
rasza B armochepy. Kauecrsennan | raa.
pearIHs Ha YITIeKUCILI ras. HabnwopaTs 1eMOHCTDHPYVEMBLIE OIBITHL
JemoHCcTpauu H OIIUCLIBATE HX € IOMOILIBI0 DOJHOIO A3EIKA
HauecTrenuas pearnus M A3LIKA XUMMHH.
HA YIIeKHUCILIH rag HenaTs BEIBOAEL 10 PE3YIBTATAM IPOBEIEH-
HBEIX XMMHUYECKHX OIBITOB
1 IMorapeunas Iorapennas cons — XJI0pUA XapaxkTepH30BATL HAXOM IEHUE B IPUPOIe,
COJIb "HaTpus. PusnyecKHe cBoieTBa cocTas, puanyecKkHe ¢cBoHCTBA, IPHMeHeHHe

noBapeHHOMH conn. 3HaYeHHE M 3HAYEeHHEe MOBADPEeHHOH COMH AN MHBLIX
MOBAPEHHOMN COJIH I SHHUBLIX OpPraHM3MOB.
opranusmos. Haxomnenue Kracenduuuposars NOBAPEHHYIO COML 10
MOBAPEHHON COJTH B HIPHpOLE. CTENeHH YHCTOTEL U [10 CTeNeHH H3MeIbYeH-
IIpumeneHHe NOBAPEHHON COMH. HOCTH.
Kamennas coub (raanur), ee I'pamorHo oBpamaTbes ¢ BeljecTBAME
nobsiya. [losapennas cons B NOBCEeIHEeBHOMN MUIHH.
B MODCKOH BOJE M COMAHLIX Habnwogars eMOHCTPHPYEeMbIe MATEPHAIILI
osepax. Camocagousas cob. H ONUCHIBATE UX € IIOMOIIEH POJHOIO A3LIKA
Knaccuduranmsa nopapeHHoi M A3BIKA XHMHH.
COJIU II0 CTeHeHH YHCTOTEL U 10 HenaTs BEIBOALI [0 PE3YILTATAM NPOBELEH-
crenedy uaMessdensoeT. Hogu- | Heix sabmogenuil 1 XMMHYECKHUX ONLITOB
POBAHHAH NHUIIEBAHA COJb.
JdemoncTpaiuu
Kpucraniuueckas penersa
XIIOPUIA HATPUA

1§ Tmoxoaa Tmioro3a — caMblil H3BECTHBIH XapakTepH30BaTh KAYCCTBEHHBIH ¥ KOJIH-

npeacTABUTENE YIVIEBOL0E,
DopmMya MOKo3bl. PHaHYeCKHe
CBOHCTBA IMIOKO03b1. PacTBopu-
MOCTh IUII0K03E! B Boje. [Ipumene-
HHEe [VII0KO03bl B KOHAHTePCKOH
npoMsinuieHHoCTH. [NoKosa —
OCHOBHOH HCTOYHHE SHEPIHH
SKHMBLIX OPraHuaMoe. AspodHoe 1
AHADPODHOE OKHCIeHHE MII0KO3EL.
Inuxoren u KpaxMasn KAK MCTOY-
HHKH [VIIOKO3bI B 3{HBLIX OPraHM3-
max. Bposkenue u ero npuMeHe-
HHE 118 HOIY4eHHA THINeBRIX
OPOIYETOB.

JdemoHcTpaMK

0bpasnsl MIOKO3EL, CAXAPO3EI,
Kpaxmaia

YeCTBEeHHBIH COCTAR MOJIEKYIIEL IIIOKO3EI,

ee pUsHUECKHe U XHUMHYecKHe (TopeHHe

u Opoxxenue) cBOMCTEA, IPHUMEHEHHE

H HAXOM(eHHE B IIPHPOIe.

PE.CI{.phIB&T]: dHAYeHHEe IVIIKO3EI 44 MHUBLIX
OpPraHMaMoB.

I'pamorHo oBpamaTbes ¢ BelecTBAMEA

B NOBCEeIHEeBHON MHUIHH.

Habnwgars 1eMOHCTPHPYEMbIE OIMLITHL

M OMUCHIBATE X € IOMOIILH POAHOIO A3LIKA
M A3BIKA XMMHH.

IenaTsh BLIBOAI [I0 PE3YIILTATAM
NIPOBEIeHHBIX XMMHYECKHX ONBITOR




Konuyectso

Hacog, Xapamepuc‘ruua OCHOBHEBIX BMQOB
OTBOAHMBIX Tema ypoKa OcHoBHOR cojepHaHMe TeMbl AEeATENBHOCTH oﬁyqanou.l,emm
Ha faHHY IO (Ha ypoBHe y4ebHbIX peicTBuil)
Temy
i | Munepanst Muunepansi. Fopasie nopojst. Pagnuuars NOHATHA « MUHEPAJILI» , ¢« "ODHLIE
1 rOpHEIE XuMuyecKHil cocTaB MUHepa- MOPOJALL# .
HOPOALL JOB: KBAPIA, KAJNBIHTA, MATrHe- XapaKTepH30BATL XUMHUYeCKUH cocTas,

TUTA (MATHUTHOTO MeesHaKa), CBOHCTEA U IPHMEeHeHHe MHHeDAIOB!
ponouurta. l'opuble nopojks: KBaplla, KANBIUTA, MArHeTHTa (MATHUTHOI'O
MarMaTH4YecKkHe, OCajJouHbIe, JeJIe3HARA), PONOHUTA, CEpPbl, 30J10TA,
meramophuveckue. Mnuna, MeH.
IeCcoK, H3BECTHAK, MPAMOD: OnpegensaTs NOHATHA ¢ MAIMATHYECK e
COCTAB, CBOMCTBA, IPHMEHEHHe. | POPHEIE MOPOLI», «0CALOUYHELIE FOPHEIE
HapecTh HeramieHas ¥ raimeHas: nopoas s, « MeraMopihuiecKHe ropasie
nojJydeHUe H IpUMeHeHue. MOPOALL# .
HMapecTKoBAA BOJA U H3ABECTKO- XapaKTepusoBaTh X UMHYECKHUH COCTAB,
BOE MOJIOKO. CBOHCTEA M IPUMEHEHHe FOPHEBIX NOPOJ:
Jdemoucrpanun IJIMHEL, IeCKAa, H3BECTHAKA, MPaMOpA.
Konnexuus ¢« Munepasnsl u rop- Habamwgars geMoHCTPpHPYEMbIe MATEPHAEI,
Hble nopoabi» . Komtexkiua «Pas- | onobIThI 4 ONHCBIBATE HX € NOMOIIEI0 DOJHOTO
IaTouHbIe 00PASIILI IOIe3HBIX A3BIKA M A3BIKA XHMHH.
HCKONAEMEIX H METAJLIIOBY . HenaTs BLIBOALI [0 PE3YJILTATAM [IDOBEASH-
Konnexuunsa « Kapi 8 npupoges. | HeIX HabDmmoIeHHH
IIpurorosieHUe H3BECTKOBOMH
BOJEL

1 Topoune IIpupoaueiii ras, ero cocTae. XapaxrepuzopaTk 00pasoBaHKe H 3aerasne

BeImecTBA: I'aa,
Hed)Th, YIOIb

Meran: cocTaB MOJIEKYIbI, CBOI-
crea ¥ npumenenue. Hedre:
cocTas, CBOHCTBA, IpUMeHeHHe.
ITocnepcrBus pasznutusd HedTH
HA BOAHLIE NOBEPXHOCTH MOpeH
u oxeanos. [lepepaborka vedru:
neperouxa u xpexusr. Ipoayk-
Tel Hepepadorku HedTH U HX
npumenenue. Hedirs, npupona-
HBII ¥ ClHaHIEBRLl rag, Oypoiii

¥ KaMeHHEBIH yrois, Topd: ux ob-
pasoBaHUe U 3aJeraHue B 3eMHOKR
kope. Aurpanur. KoxcoBanue
yriuda. IIpogysre: KOKcOBaHUSA
(KOKC, KAMEHHOYTONLHAR CMOJIA
H CBETHJIbHBIH (KOKCOBLII) ras)
u ux upumenenue. [Ipumenenne
ropda.

JdemoucTpanun

Konnexknus « Hedrb 1 npogyKThl
ee nepepaboTEH» .

Konnexkuus « Kamenustit yrois
¥ NPOAYKTEHL ero nepepaboTrus .
Konnexnus «Topd u npoaykTe
ero nepepaborkus

B 3eMHOI KOpe IPUPOHOrO rasa, ClaaHIeBo-
ro rasa, HefpTu, KAMeHHOI'0 yIJd, Topda.
XapaxTepuaoBaTh COCTAB MOJIEKYJIEL,
CBOMCTEA U IPUMEHEHHEe MeTAHA.
XapakTepH30BaTh COCTAB, CBONCTBA U PH-
MeHeHHe He(@TH, KAaMeHHOIo yIis 1 ropda.
XapaxkTepusoBaTh OCHOBHEIE HATIPABICHHA
MCIONB30BAHMA U NepepaboTky HedTH,
NPUPOAHOTO rasa 1 KAMeHHOI'0 YIVIs.
OnpefenaTs NOHATHS ¢ HeDEroHKAa S,
«KPEHHHI?, « KOKCOBAHHE .

IIpuBOAHUTL NPUMEDEI IPAKTHYECKOTO
HCIONB30BAHUA NPOAYVKTORE NepepaboTru
NPUPOAHOTO rasa, Hedrru ¥ KAMEHHOIO YIUIA.
I'pamoTHO 00paIIATLCH C BELIECTBAMM

B HOBCEAHEBHOH MHU3HH.

JeMOHCTPHUPOBATE HIOHUMAHKE OCAeICTBHIT
pasnuTua Hed)TH HA BOJHBIE NOBEPXHOCTH
MOpeii ¥ OKeaHOB.

Habuiogars feMoHCTPHDYEMbIE MATEPHATIL
M ONHCEIBATE MX € IIOMOIILIO POJHOIO H3LIKA
M A3LIKA XHMHH.

JlenaTs BEIBOJLI 110 Pe3yIbTATAM NIPOBegeH-
HEIX HaOMwIeHnit




Konuyecreo

yacos, XapaxTepUCTHKA OCHOBHBIX BULOB
OTBOAHMBIX Tema VYpoKa OcHoeHOE cofepHaHMe TeMel ABATENBHOCTH ﬁﬁyﬁaﬂluel'ﬁ(ﬂ
Ha aHHYI0 (Ha ypoBHe yuebHbIx AeAcTBMA)
TeMy
TEMA 4. SHAKOMCTBO C MATEPHAJAMH (4 =)
1 Meranns: Meranast. [Ipegcrasurens me- XapakrepusoBaTh HAX0K/JeHUe B IPpUDPOaE,
U CILIABEL TAJIOB — JHeje30, Melb, AII0MHA- | DoJIy4YeHHe, CBOHCTEA U 0DIaCTH IpUMeHe-
HUI, HUHK, 0JIOBO, CBHHELL, Ccepe- | HHA MeTAJI0B.
6po, 30/10TO, LIATHHA, PTYTh. I[IpuBOSUTE NPUMETE IPOCTLIX BEIIECTE —
OxucileHHe KHCIOPOLOM BO3LY- METAIIOB.
xa. Ceoiierea meramios. Ilna- XapaKTepHU30BAThL COCTAB, CBOHCTEA U IIPH-
crudHOCTs. Taryueers. CriaBsl MeHeHue Hauboslee H3BECTHLIX CIIABOB.
(AypanioMuH, 4YyIryH, CTANb, I'pamoTHo oDpalnarses ¢ BelecTBAMM
JAaTyHBL U OpoH3a): coeTag, CBOI- B IIOBCEHEeBHOH HHU3HH.
crea, npumedenue. [Ipomerin- Habnwpars [eMOHCTPUPYEMbIE MATEPHAIILL
neHHAH J00LIYA METAJJIOB U3 ¥ OIIMUCHIBATE UX C IIOMOIILI0 DOSHOTO A3LIKA
DVA: HOJIYYeHHE [[HHKA 13 [[MH- M A3LIKA XMMHUH.
KOBOH 00MaHKHM M yyryHa u3 ye- | JlenaTh BLIBOALI 110 Pe3yIbTATAM OPOBEIEH-
neanoit pyasl. Merannsl, Haxons- | HeIX HabnwogeHUH
HiHecH B IPUPOJIE B CAMOPOLHOM
BHE: 30JI0TO ¥ ILIATHHA.
IIpumMenenue MeTAILIOB.
Jemoncerpamun
Konnexumnsa « AmoMuHHIT 1 ero
CILIABEI».
Koanernusa « Heneso u ero
CILIABEI».
Konnernnsa « Pazmaroddkie
00pasibl M0Je3HbIX HCKOIAEMbBIX
M METAJLJIOB#.
Konnexuusa ¢« Yyryu u cTanbs
1 Crenno Crexina kax aMmopdyHble Tea. XapaxTepHU30BaTh COCTAB, NOJAYYeHHE,
Kpapiuesoe 1 CHIHKATHOE CTEK- CBOHCTBA, IPUMEHEeHHEe KBAPHEBOro
J10% COCTAB, MOJYYEHHEe, CBOI- H CHJIMKATHOTIO CTEKJIA.
crea. [lonyuenne BrICOKOXYIO- XapakTepH30BATE COCTAE HBETHRIX CTEKOI.
JHEeCTBeHHEBIX U3eMHil DYYHBIM OnuceIBaTL X UMHYECKHE PeAKIIMY, JIedKa-
BeIAVBaHUeM U3 creriaa. Oxpacka | e B OCHOBE HONYYEHHA CHIHKATHOIO
CTEKOJ HOHAMH MEeTAJIOB. CTeRIIA.
CnmansTel — rayiensie (Henpo- I'paMoTHo 00paIaThECA C BELeCcTBAME
apadHele) cTexaa. Husub u des- B NOBCEeNHEBHOM MHU3HH,
measnocms M. B. JTomonocosa. Hemonempuposams 3Hanue Haubonee 8ax-
ITpumenenMe CTEKOI. HbLX ceedenuil 0 Wu3nu u deamelbHOCMU
Jdemoncrpanun M. B. JTomonocosa.
Konnexrnua « CTexJso 4 H3ge s HabnwopaTs 1eMOHCTPHDPYEMBIE MATEPHAEL
13 CTEKJIa» H OIUCHIBATE HX € HOMOIILK POSHOTO A3LIKA
M A3LIKA XUMHH.
JenaTs BLIBOALI 10 PE3YIILTATAM IDOBEIEH-
HEIX Habmwgennit
1 Kepamura Kepamura (dpapdop u dasuc): XapaKTepH30BATE OJYYEHHE, CBOHCTBA,

crocob noaydeHu,
ceoitictea. [nasyps. [Ipumenenne
KepaMuKH.

npuMeHeHune Kepamuiu (apdopa, baaunca).
I'pamoTrHO 00paIATLCS ¢ BELeCTBAME
B IOBCEeIHEBHON MMIHH.




Honuuecrso
Yacoe, XapakKTepHCcTHKA OCHOBHBIX BUROB
0TBOAMMBIX Tema ypoka OcCHOBHOE COfEPHAHME TEMbI AeaTensHOCTH oByyaowerocs
Ha AaHHY (Ha ypoBHe y4ebHbIX AEACTEBMI)
Temy
JdemoHcTpanun Habnwogars jeMoHCTDUDYEMEBIE MATEPHATLL
Konnexuus obpasuos dapdopa, M OIHCEIBATL UX € HOMOINLI) POJHOIO A3bIKA
dasaca, 000 IKOHHOMN ITIHHEL M H3BIKA XMMHH.
Henars BLIBOLLI IO Pe3yJILTATAM IDOBEIEH-
HBIX HAOAHODeHHH
1 IMonumepst IMonumeps:. ObpasoBaHMe NOAN- Oupegenars NOHATHA ¢ MOHOMEDS ,
mepoe us monomepos. Maxkpo- «HOJMNMep?, ¢« MAKPOMOIEKYIa».
monexyna. Buarr nonumepos: OOBACHATE CBA3L CTPORHUA MOIUMeDa
MIACTUKY (IOMHITHIeH, TOIH- € ero CBOMCTBAMH.
HPOIHIeH, DOJIHKAPDOHATEI, OnHCEIBATE COCTAEB, CBOHCTEA, CIOCOORI
reduion, nonuarurestTepedra- MOJIYyYeHHA ¥ NIPUMEeHeHUH H3YIeHHBIX
JIAT), BJIACTOMEDEL (KAYUYKH, MOJMMEeDHBIX MATEPHUATIOB: ILIACTMACE,
pesnHa), NOJNUMePHEIE BOJIOKHA. BOJIOKOH, 3JIACTOMEDOB.
OcobeHHOCTH TOIYYeHHA Pasnuuarh CHHTETHYECKHE H OIPHPOSHELS
NONUMEPOE, UX IPHMeHeHHE. IOJIMMEDEL.
CunTreTHyecKHe H IPHPOJHLIE I'pamoTHO 0DpAlATECH C BELIECTEAMH
NOMUMepEI. B NOBCEIHEBHOI MMHIHH.
JdemoHceTpannu HabnogaTes geMoHCTPHPYEMEIe MATEPHALL
Kommexuus «Ilnacrmacesis. H OIHCEIBATL UX € HOMOINLI0 POJHOIO A3BIKA
Konneruua « Kayuyk u npoayu- M H3BIKA XMMHH.
TEL €ro HepepadoTrms . HenaTs BLIBOLLI 110 PE3yJILTATAM IPOBEIEH-
KRonnernusa « Bomoxua» HEIX HAOJMWIeHHH
1 Obobmatoiiee Brinonuenue ynpaxmHaeHuii, 1mo- OcyiuecTBAsATh N03HABATEILHYIO PediekcHIo
MOBTOPEHHE 3BOJIAIINY CUCTEMATHINPOBATE | B OTHOIMEHHH CODCTBEHHBIX AOCTHIEHNH B
1 0000IINTE HONYYeHHEIE 3HAHHA | Ipollecce PelleHHA yueOHEIX H HO3HABATENE-
o Kypey HBIX 38784
i Hroroeas KouTpons suanuii no kypey OcyuiecTBAATE NO3HABATENBHYIO peduiekcuio
KOHTPOJILHAH B OTHOLIEHHH CODCTBEHHBIX JOCTHIHEeHHUI B
pabora IpoIecce peneHus yueOHbIX H NI03HABATEIb-
HBIX 347144

MaTepnanbﬂo-TexnnquKoe odecmeueHmne 06pa30BaTeJ'll)H0ﬁ HEATCJIBbHOCTH

st ocymiecTBiaeHUs 00pa30BaTEIHbHOTO TMPoIlecca MO0 XUMHUH HEOOXOIUMO clieAyroliee yaeOHoe
obopynoBanue. [Ipubopsl, HAOOPHI XUMUYECKON MOCY/IBI C TPUHATIEKHOCTSIMH.

Mopgean u makerbl. OObEMHBIE MOJETH TOMOTAIOT MPEACTABUTH CTPYKTYPHl KPUCTATUINYECKUX
PCHICTOK PA3JIMYHBIX BEIICCTB U MOJICKYIIL.
1. Momenu KpUCTAITMIECKUX PEIIETOK anMasa, rpadura, sxene3a, Meld U XJIOpHUIa HaTpusl.
2. HaOOPBI aTOMOB JJISI COCTABIICHUS IAPOCTEP>KHEBBIX MOJIEIICH MOJIEKYJI.

3. TexHu4eckue cpeacTBa oOOyuyeHHs. OTO AaBTOMATU3MPOBAHHOE pabodyee MEeCTO YUWUTes,
KOMIIBIOTEP, TEJIEBU30P.
4. IleuatHsle cpenctBa oOyueHus. TaOmuupl, rpa@uKu, TUarpamMmbl, CXEMbl, ICKU3bI, PUCYHKH,

dororpadumn,

HOPTPETHI

BBLAAOMIUXCS  YUYCHBIXXHUMHUKOB.

B mnpouecce o0OyueHuss XUMUHU

HCIOJIB3YHOTCA Ta6J'II/II_[I>I IMOCTOAHHOI'O 3KCIIOHHUPOBAHUA: ((HepI/IO,Z[I/I‘IeCKaH CHUCTEMAa XMMHUYCCKHX

snementoB JI. . MenneneeBa», «Tabmuiia pacTBOPUMOCTH KHCIIOT, OCHOBaHMHA U CONEil»,
«ONEKTPOXUMHUYECKUN PsIl HaNpsHKEHUH METalsioB» W Jp. B Takux Tabmumax HCHonb3yercs
XUMHAYECKasi CHUMBOJHMKA — OCOOBIH XWMHUYECKHH S3bIK, MO3BOJSIOMIMN BBIPA3UTh COCTaB,
CTPOCHUE U NPEBPALICHUS BEIIECTB.
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