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PA3JIEJI | IlosicHuTeIbHAS 3aIIHCKA

Pabouas mporpamma «XumMus» B 7 KJlacce COCTaBICHA HA OCHOBAaHHUH CIICAYIOMNX HOPMATHBHO-IIPABOBBIX JOKYMCHTOB:

e  ®enepanbHblii 3akoH "O0 obpa3zosanun B Poccuiickoit denepauun" (ot 29 nexadps 2012 r. Ne 273-03).

e [Ipuka3 MunoOpazoBanus Poccun ot 9 mapta 2004 roga Ne 1312 «O06 yTBepxaeHnn ¢eaepalbHOro 6a3ucHOr0 y4eOHOro TUTaHa ¥ TPUMEPHBIX yUeOHBIX TUIaHOB
JUTst 00pa30BaTEeNBHBIX YUpexkaeHuin Poccuiickoit denepanuu, peann3yromux IporpaMMbl 00IIEero 00pa3oBaHusmy;

e [Ipuka3 MunoOpHayku Poccun ot 31.03.2014 roma Ne 253 «O06 yrBepkaeHnn (heaepaIbHOTO MepeyHs YIeOHHKOB, PEKOMEHTYEMbIX K NCIIOJIh30BAHUIO TIPU
peann3anyy HMEIOIINX TOCYAapCTBEHHYIO aKKPeANTAIHI0 00pa30BaTeNIbHBIX MPOrpaMM HadyallbHOTO OOIIIero, OCHOBHOT'O OOIIIEro, CPeHero oomero
00pa3oBaHUsD»;

e TlocraHoBieHue [ 1aBHOTO rocynapcTBEHHOTO caHUTapHOTO Bpada PD ot 29.12.2010 Ne 189 «O6 yreepxkaenun CanlluH 2.4.2.2821-10 «CanurapHo-
SMUIEMHUOJIOTHYECKHE TPEOOBAHUS K YCIOBHUSIM U OPTaHU3allui 00y4eHUs B 00Ie00pa30BaTEIbHBIX YUPEKIASHUIX),

e VYcra MBOY COIII Ne 6
e Oo6pazosarenbHas nporpamma Jloackosckoi OOIL punmana MBOY COILL Ne 6
e [IpumepHoOli mporpaMMbl OCHOBHOTO O0IIEro 00pa30BaHuUs IO XUMUHU
e mporpamma «Xumus» apropa O.C.I'abpuensa
Ilesan yueGHOro npeamMera
e  TOJITOTOBHUTH YYAIIUXCS K U3YICHUIO HOBOTO IPEIMETA;
e  CO3/1aTh NIO3HABATEIBHYIO MOTUBALIMIO K H3YUYSHUIO HOBOTO MPEIMETa;

e  chopMHPOBATH MPEAMETHEIC 3HAHUS, YMECHHUS, HABBIKH (B TIEPBYIO OYEPENb paCUCTHBIC H AKCIICPUMEHTAIBHBIEC), Ha KOTOPBIC HEAOCTATOYHO BPEMEHH IIPU H3YUCHHUN
Kypca XMMHUU OCHOBHOH IITKOJIBI;

e  [OKa3aTh IPKHE, 3aHUMATENbHbIE, SMOIHOHAIBHO HACKHIIIIEHHBIE 3MTM30/I6I CTAHOBJIEHUS U Pa3BUTHS HAYKH XUMHUH;

e  WHTETPUPOBATH 3HAHHUS TIO TIPEAMETAM €CTECTBEHHOTO IIHKJIa OCHOBHOM MIKOJIBI HA OCHOBE YIEOHOMN IUCIUTLTHHEL « X AMHS.
3agayu yueGHOro nmpeaMera
O0pa3oBaTeibHbIE:
- (hOPMHUPOBAHHE CUCTEMBI XUMUYECKMX 3HAHUHM KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOM KapTHHBI MUDA,;

PasBuBarommue:



- pa3BUTHE JUYHOCTH O0YHArOUIUXCSl, UX HHTEJIEKTyaJIbHOE M HPAaBCTBEHHOE COBEPIICHCTBOBaHUE, (JOPMHUPOBAHUE Y HUX TYMaHUCTHYECKHX OTHOIICHUH 1 SKOJIOTUUECKU
1e71ecO00pa3HOro MOBEJICHUA B OBITY U B TPYIOBOH JEATEILHOCTH;

BocnurarenpHble:

-(opMupoBaHue yMeHMA 6€30IaCHOT0 OOPAICHNUS C BEIICCTBAMH, UCTIOIB3yEMBIMU B TOBCEIHEBHOM KI3HU; BRIPA0OTKA IOHUMAaHUS OOIIIECTBEHHOW TOTPEOHOCTH B
Pa3BUTHHN XUMHH, a TaKKe (GOPMHUPOBAHHIE OTHOIICHHS K XUMHIH KaK K BO3MOKHOI o0acTu Oyaymei mpakTHIeCKOH e TeIbHOCTH.

OO0mas XapakTepHuCcTHKA Y4eOHOI0 IpeMeTa.

[Iporpamma paccuuTana Ha HCTIONB30BaHKHe yueOHNKa Xumust. BBoaHbI Kype. 7 knace. [IponeneBtrueckuit kypce (aBropsl O. C. ['adbpuensa, U. I'. Octpoymos, A. K.
Ax11eOMHNH)

[Ipenmaraemast mporpamMmMa 1o XMMHHU PaCKpPBIBACT BKJIa[ yI€OHOTO IpeMeTa B TOCTIDKEHHE IIeIei OCHOBHOTO O0IIeT0 00pa30BaHUs U ONpPEAEIsIeT BaKHEHIIHe
coliepkaTellbHbIC JIMHUY MPEeIMETa: BEIIECTBO , 3HAHUS O COCTaBE U CTPOCHUH BEIIECTB, UX BAKHEHIINX (PU3NYECKUX M XUMHUECKUX CBOMCTBAX, OMOJIOTMYECKOM ACHCTBUY;

XUMHUYECKas pCaKIus — 3HaAHUA 00 YCIOBHAX, B KOTOPBIX IIPOABIIAIOTCA XUMHUYCCKUEC CBOMCTBA BCHICCTB, criocobax YIIpaBJICHUA XUMHYCCKUMHU ITPOLECCCaMU,

MIPUMEHEHHUE BEIECTB — 3HAHUS U OIBIT IPAKTUYECKON JIESTEIBHOCTH C BEIIECTBAMH, KOTOPbIE HaHOOJIee YaCTO YIOTPEOISIOTCS B TOBCEAHEBHOM XHU3HHU, IIUPOKO
UCTIONB3YIOTCS B IPOMBIIIIEHHOCTH, CETbCKOM X035HCTBE, HAa TPAHCIIOPTE; A3bIK XUMHUU — CHCTEMAa BaXKHEHIITNX MOHATHH XMMHUH U TEPMUHOB, B KOTOPBIX OHU
OTIACHIBAIOTCS, HOMEHKIIATYypa HEOPTAaHUIECKUX BEIIECTB, T. €. HX HAa3BaHUA (B TOM YHCIIC U TPUBHAIBHBIC), XUMIYECKHe (POPMYIIHI i YPAaBHEHUS, a TAKXKE MIPaBUIIa
nepeBoja HHPOPMAIMY C €CTECTBEHHOTI'O sI3bIKA Ha SI3BIK XUMHUM U 00paTHO. [Ipu oT6ope copepkaHus, KOHKPETU3UPYIOIIETro MPOrpaMMy, YUUTHIBATIOCH, YTO IIepe]] OOLIM
00pa3oBaHMEM HE CTOUT 3aJaua MpodecCHOHATBLHOM TOATOTOBKH 00yYaroNUIMXCsl. TO ONpPEAEIUIIO IIOCTPOCHHUE Kypca KaK OOLIeKyIbTYpPHOT0, HAIIPABICHHOT0, IPEXIe
BCero Ha (popMHUpOBaHUE U Pa3BUTHE HHTEPECA K H3YUCHUIO XUMHUH. Y UT€Ha OCHOBHASI OCOOCHHOCTH MOJPOCTKOBOTO BO3PACTa — HAYANIO ITEPEX01a OT JETCTBA K
B3pOCIIOCTH, KOTOPBIH XapakTepu3yeTcsl pa3BUTHEM MO3HABaTeNbHON cdepsl. Ha 3Tane ocHOBHOTO 001Iero cpeiHero 00pa30BaHus MPOUCXOANUT BKIIOYEHUE 00yUarOIIIXCs
B IIPOEKTHYIO M HCCIIEIOBATENBCKYIO AEATEILHOCTD, OCHOBY KOTOPOI COCTABIISAIOT TAaKHUE YHUBEPCAIBHBIC yueOHBIE NEHCTBHUS, KAK yMEHHE BUIETH IIPOOIEMBI, CTAaBUTh
BOIIPOCHI, KJIACCU(UIMPOBATh, HAOIIOAATh, TPOBOANUTE SKCIIEPIMEHT, JIEIaTh BEIBOABI M YMO3aKIIOUCHHS, OOBSICHATH, JOKA3bIBATh, 3aIIMIIATH CBOH UIIEH, 1aBaTh
onpezaeneHust noHATUAM. Croa e OTHOCSTCA IPUEMBL, CXOIHBIE C OIPEeIEHUEM MTOHATHI: ONIMCaHKE, XapaKTEPUCTUKA, pa3bsCHEHUE, CPaBHEHHE, pa3INueHHeE.
DOpMHUPOBAHUE ITUX YHUBEPCAIBHBIX YICOHBIX ACHCTBUI HAUMHAETCS €II€ B HAYAIBHOM IIKOJIE, & B KYpCe XUMUU OCHOBHOI! IIKOJIBI TPOMCXOANUT UX PA3BUTHE U
COBEPILICHCTBOBaHME. B CBS3M ¢ 3THM pe3epBHBIC Yackl INTAHUPYETCS UCTIONB30BATh Ha (POPMUPOBAHUE U PA3BUTHE YMECHUH MMPOSKTHON U HCCIIEAOBATEIHCKOM
JeSTEFHOCTH, YMEHHE BUICTH MPOOIJIEMEI, A€IaTh BEIBOJBI H YMO3aKITIOUCHHSL.

Mecto npeamera «BBeieHne B XuMHI0» B y4eOHOM IJIaHe

[Iporpamma Xumusi. BBogubIi Kype. 7 kitacc. [IponeneBruueckuii kypc— 35 yaca 14gac B Henenmto. B Tom guciie - 6 MpakKTHYECKUX 3aHATHH U 2 KOHTPOJIbHBIC paOOTHI.
Ipunuun oT6opa cogepraHus:

[IponenesTuueckuii kypc xumuu «BBeieHre B XUMHUIO» KypC COCTOUT U3 YETHIPEX TEM:

HepBa;I TemMa «Xumus 6 uenmpe ecmecmeo3Hanua) aKTyaJIn3upyeT XUMUUCCKHUE 3HAHUA YIAIIUXCs, IMTOJTYYCHHBIC ITPU U3YYCHHUU ITPUPOJOBEICHUA, 61/IOJ'IOI‘I/II/I, reorpa(blxm,
(1)I/ISI/IKI/I 1 APpYyrux HayK O IMpUupoxae. 210 YMCHBIIACT IMMCUXOJIOTHYCCKYIO HArpy3Ky, BOSHUKAIOIIYIO C MMOSABJICHHUEM B 8-M KJ1acce HOBOTO npeaMeTa, Mo3BOJISACT 3aMCHUTD
CBs3aHHBIC C 9TUM TPCBOKHBIC OXKUJAHUA HA TOJIOKUTEIIbHBIC SOMOLNU BCTPEYHN CO CTAPbIM 3HAKOMBIM. HapannenLHo MIPOBOJIUTCS MBICIIb 00 HHTCFppr}OHleﬁ PO XUMUH



B CUCTEME €CTCCTBCHHBIX HAYK, 3HAYUMOCTH 3TOr0 MpeaAMETa Il YCIICIIHOT'O OCBOCHUS CMECKHBIX MMPEAMETOB. Takas MCXKIIPEAMCTHAA UHTCTpalus CHOCO6CTByeT
(bOpMI/IpOBaHI/I}O eIMHOMN CCTeCTBeHHOHay'—IHOI\/'I KapTHUHBI MHpPa YK€ Ha HAYaJIbHOM 3Tall€ U3YyUCHUSA XUMHUU.

B cootBercTBHY ¢ TpeOOBAHMSMHU TOCYIAPCTBEHHOTO 00Pa30BaTENIFHOTO CTAHAAPTA B Kypce TIOAYEPKUBACTCS, YTO XUMHUS — HayKa SKCIEPUMEHTAIbHAS, T0OITOMY
paccMaTpUBAIOTCS TaKUE MOHATHS, KaK SKCIICPUMEHT, HAOII0JICHUE, U3MEPEHHE, ONMCAHUE, MOJCITUPOBAHUE, TUTIOTE3a, BHIBO/I.

Jis oTpaboTKK IPaKTHYECKUX YMEHHUH YJIaITUXCsi 0TOOpaHBI HECIOKHBIE U TICUXOJIOTHYECKH JOCTYITHBIE ISl CEMUKIIACCHIKOB JIAOOPAaTOPHBIE W IPAKTHUECKHE pabOTEHI,
KOTOpBIE 3HAKOMBI UM IO Ha4aJIbHOMY KYpCY €CTECTBO3HAHUS U APYTUM €CTECTBEHHBIM JUCLUIUIMHAM: O3HAKOMJIEHHE C HECJIOXKHBIM J1a00paTOPHBIM 000pyI0BaHUEM
(YCTpOMCTBO MITATHBA, HATPEBATENBHBIX MPUOOPOB, XUMHUYECKOH MTOCY/IBI, KOTOPYIO OHH MIPUMEHSIIA paHee), MPOBEICHHUE MPOCTEHIINX OMepaIiii ¢ 000pyJ0BaHHEM U
BeIIeCTBaMU (IIpaBUJIa HATPEBAHUS, (PUKCALUS PE3YNbTATOB HAOMIOACHHUS U MX aHAIN3 | T. 1.). DTOU IIeJH CIIOCOOCTBYET MPEAYCMOTPEHHBIN B Kypce TOMAIITHHIA
XHUMUYECKUH IKCIIEPUMEHT, KOTOPBIH MOJHOCTHI0 COOTBETCTBYET TPEOOBAHUSAM OS30MACHOCTH MPH €T0 BHIMOJHEHUH U BKJIIOYAET YIIEANINE HBIHE U3 MPAKTHKA O0yUCHHS
XUMHH TPOJOJDKUTENBHBIE 10 BpEMEHH SKCIIepUMEHTaIbHbIE paOOTHI (BBIpalIMBaHUE KPUCTAIIOB, HAOMIOACHNE 32 KOPPO3UEH METaIoB).

Bropas tema xypca «Mamemamuueckue paciemsl @ Xumuuy O3BOIET OTPaObOTATh pacyeTHBIE YMEHUS, CTOJIb HEOOXOAUMBIE TIPH PEIICHIH XUMIIECKHX 3a1ad, B
MEPBYIO OUepe/ib Ha HAXOXICHUE YAaCTH IIeJI0ro (MaccoBasi 10JIs 3JIEMEHTA B CJI0KHOM BEII[ECTBE, MaccoBast U 00BEMHas! 10U KOMIIOHEHTOB B CMECH, B TOM YHCIE U IO
npumeceit). Kak BUHO, BHUMaHUE 00pallaeTcs He CTOJIBKO Ha XUMHIO, CKOJIBKO Ha MAaTEeMAaTHKY.

TpeTLH TEMA «}IBJIEHM}l, npoucxodﬂmue C eeuiecmeamuy aKTyaJIMSUPYCT 3HAHUSA yHaIlIUXCA O (bHSI/I‘ICCKI/IX U XUMHYCCKUX SABJICHUAX, IOJTYYCHHBIC HAa YPOKaX MO APYTUM
npeaMeTam, rOTOBUT UX K U3YYCHUIO XUMUYCCKOI'0 IMMPo1ecca Ha cnez[y}omeﬁ CTYIICHU 06y‘{eHI/I$I.

quBepTa}I TeMma «Pacckazbl no xumuuy BKIIIO4YaeT HHTCPECHBIC CBCACHUA O PYCCKHUX XUMHKAX, 00 OTACIIBHBIX BEHICCTBAX U HEKOTOPBIX XUMHUYCCKUX PCAKITUAX.

Uzydenue npeanaraeMoro Kypca npeaycMaTpiBaeT MOBHIIICHHE YACTHHOTO BECA CaMOCTOSITETIbHON paboThl yyaluxcs, HapuMep, Py MPOBEJACHUH JOMAIITHETO
XHMHYECKOTO SKCIIEPUMEHTA U O0CYKICHUH €ro pe3yIbTaToOB, MOTOTOBKE COOOIIEHUH TSl YIEHIUECKIX KOH(PEPESHIINH, 3aIIUTe IPOEKTOB, BEIOOPE 00BEKTa IS
MOJATOTOBKH COOOIIEHUS WITH ITpoeKTa 1 ap. Kypc HampaBiieH Ha pa3BUTHE TaKUX JIOTHYECKHUX OINEpalliii MBIIIIJICHNs, KaK aHAJIU3 U CUHTE3, CpaBHEHHE HAa OCHOBE aHaN3a U’
cuHTe3a, 00001IeHNe, BBIABIKEHUE U TIOJTBEPKACHUE UITH OTIPOBEPKEHUE TUIIOTE3 U T. JI.

B 3akroueHne MOKHO OTMETHTD, UTO B Kypce IOUTH HE 3aTPOHYTHI TPEOOBAaHUS CTAHAAPTA XUMHIECKOTO 00pa30BaHus ISl OCHOBHOM IIIKOJIBI, HAIIPUMEP CHMBOJIBI
XMMUYECKUX 3JIEMEHTOB U ()OPMYJIBI BEIIECTB CEMUKIACCHUKU Y4aT TOJIBKO MO JKEIaHHI0, He IPEAYCMOTPEHO COCTAaBICHHE (POPMYIT BEIIECTB U YPABHEHHH XUMHYECKUX
peaKuuit, KOTOphIe SBILTIOTCS MAaTEPHAIOM ISl H3YUEHHS B 00s3aTEIHHOM Kypce XUMHH.

PA3JEJI |1 Pe3yabTaThl 00yueHus
B pezynomame usyuenus xumuu y4eHuK Hayuumcsa nOHUMAmMb
XUMUHYECKYIO CUMBONUKY: 3HAKY XUMUYIECKHX JIEMEHTOB, (POPMYIIbl XUMUYECKHX BEIIECTB;
*  gaicHelmue XumMudeckue NOHAMUA: XUMUUECKUH 31IeMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHbIE aTOMHAS U MOJIEKYJISIPHAsI MacChl;
®  OCHOG6HblEe 3aKOHbL XUMUL: COXPAHEHHS MACCHI BEILIECTB, IOCTOSIHCTBA COCTABA;

MOJIYYUT BO3MOKHOCTb HAYYUTHCH



L Ha3bleamb: XUMHUUYCCKUEC DJICMCHTBI, COCIUHCHMU,

®  00vsacHamb: GU3NUSCKUI CMBICT ATOMHOTO (IIOPSAIKOBOT0) HOMEpa XUMHYECKOTO AJIEMEHTa, HOMEPOB I'PYIIIBI U MEPHO/IA, K KOTOPHIM 3JIEMEHT NPUHAIJICKHUT B
neproauueckoii cucreme J{. . MeneneeBa; 3aKOHOMEPHOCTH M3MEHEHHsI CBOWCTB 3JIEMEHTOB B IPe/ieliaX MAJbIX EPHO/OB U IIaBHBIX IIOIPYIIIT; CYLIHOCTh
peaxuuii HOHHOTO OOMEHa;

®  onpedenamp: COCTAB BEIIECTB 10 UX (HOPMYIIaMm;

e cocmagnams: GOPMyIIBI HEOPTAaHUYECKHUX COSTUHEHHH;

e obOpawyamsca ¢ XUMUUYECKOH ocy 10 U 1a00paTOPHEIM 000PYAOBaHUEM;

®  @BIYUCAAMB: MACCOBYIO JIOJII0 XUMHUYECKOTO AJIEMEHTA 10 (OpMYyIie COSTUHEHHS; MAaCCOBYIO TOJIIO BELIECTBA B PACTBOPE;
HCI0JIb30BATH NPHOOPEeTeHHbIe 3HAHUSI U YMEHHs1 B IPAKTHYeCKOIi JeATeTbHOCTH 1 MOBCeHEBHOM KU3HM IS

e  0e30IacHOro OOpaIleHHUs C BeMIeCTBAMU M MaTepHaIaMu;

e SKOJIOTHUYECKH I'PaMOTHOTO IOBEICHHsSI B OKPY)KaIOIIEH cpere;

e  OIICHKH BIUSHUS XUMHUYECKOTO 3arpA3HEHUS OKPY’KAIOIIEH cpe/ibl Ha OPraHu3M YelIOBeKa;

e  KPUTHYECKOW OLIEHKH WH(POPMAIINH O BEIIECTBAX, HCIONB3YEMbIX B OBITY;
MPUTOTOBJIECHUS PACTBOPOB 3aJaHHOM KOHLIEHTPALUH

PA3JAEJ Il COAEP)KAHUE KYPCA

Tema 1. Xumust B nenTpe ecrectposnanus (11 1)

Xumus kax wacme ecmecmeosnanust. [lpeomem xumuu. XuMuS-49acTh ecrecTBo3HaHus. Hayku o mpupone: dusmka, xumus, bnonorus u reorpadus. [lomoxurensHoe u
OTpHLIATEIIFHOE BO3/ICHCTBUE YETIOBEKA HA TIPHUPOITY.

[TpeameTt xumun. Tena u BemecTa. CBOKCTBA BEMIECTB KaK UX MHIWBHUIyaAIbHBIE Tpru3HaKu. CBONCTBA BEIIECTB KaK OCHOBA WX MPUMEHEHHUSI.

Memoowvl uzyuenus ecmecmeosnanus. HabmoaeHre kak OCHOBHOW METOJI TO3HAHUS OKPYKAIOIIEro MUpa. Y CIIOBHA MPpoBeAcHUs HabOmroaeHus. [ umoTes3a . JKCIepruMeHT.
BrBog. JlabopaTopus u o6opynoBanne. CTpoeHHE IUTAMEHH.

Mooenuposanue. Monens , moaenuposanue. OcOOCHHOCTH MOJICIUPOBaHUS B (hu3nke, reorpapun, bnonorun. Moaenu B ¢pusuke. JnekrpodopHas MamuHa. Mozaenu B
ononorun. buonornueckue myssoxu. ['eorpagudeckie Monenu. Moaeny B XMMHUH: TIpeMETHBIE (MOJIGIN aTOMa, MOJIEKYJI, XHMHYECKHX W TIPOMBIIICHHBIX TIPOM3BOJICTB) U
3HaKOBBIC (XUMUYECKHE CHMBOJIBI, XUMHUYECKHE (POPMYIIBI M YPaBHEHHS).

Xumuueckas snaxu u ¢popmynsi. XUMUYIECKUH JIEMEHT. XUMUYecKue 3Haku.. IX o003HaueHne , mpon3HomeHne. XuMudeckue Gpopmyisl. [IpocTrie 1 ClI0KHEBIE BEIIECTBA.
Wnnexchl 1 K03 QUITNEHTHI. Ka4eCTBEHHbBIH 1 KOJIWYECTBEHHBIH COCTAB BEIIECTBA.



Xumus u gpuzuxa. YHUBEPCATBHBINA XapaKTep MOJIOKESHUH MOJCKYIIIPHO-KHHETHIECKOH Teopru. [I0HATHS «aToM», «MOJIeKyIa», «<HOH». CTpOCHUE BEIIECTRA.
Kpucrammmgaeckoe coctosHue Bemectsa. Kpucrammiaeckue peneTky TBepasix Bemects. Juddysus. bpoyHoBckoe nBmkenne. BeniecTBa MOJISKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSL.

Aepezamuvle cocmosanus eeujecms. IIoHATHE O arperaTHOM COCTOSIHUH BellecTBa. ['a3000pasHble, )KUIKUE U TBepble BemecTBa. AMopdHbIe BemecTBa. Pusnyeckue n
XUMHYECKHUE SIBIICHUSL.

Xumus u eeoepagpus. crpoenne 3eMin: sapo, MaHTHsL, Kopa. JIntocdepa. MuHepaisl U rOpHBIE TOPOIBl. MarMaTH4ecKHe 1 0caJ0YHbIe (OpraHnYeckre U HeOpraHNYecKue, B
TOM YHUCJIE ¥ TOPIOYHE) TOPOIBIL.

Xumus u buonoeus. XAMAYIECKUH COCTaB XKUBOH KICTKH: HEOpraHUIECKHe (BOAa M MUHEPAJIBHBIC COJIH) U opraHndeckne (OeJKH, )KUPEI, yIIIeBOIbl, BATAMUHBI) BEIIECTBA.
Buonoruueckas pois BOAbI B )kuBo# KieTke. @otocuntes. Xiopoduui. bronorndeckoe 3HaYCHUE KUPOB, OSITKOB, 3QUPHBIX MACEe, YIIIEBOIOB U BUTAMUHOB JIJIS
KU3HENEATEIIbHOCTH OPraHU3MOB.

Kauecmeennvie peaxkyuu 6 xumuu. KauecTBeHHBIE peakuuu. Pacno3HaBaHue BEIIECTB ¢ MOMOIIBIO KAU€CTBEHHBIX peaKuHﬁ. AHaTUTUYECKUIN CUTHAI . OHpe[[eJ'IS[CMOC
BCLICCTBO U PCAKTHUB HA HETO.

Jemoncrpanuu 1. Komutekims pa3nuyHbix Tes win Gororpaduii Ten u3 amroMUAHUS [T WLTFOCTPALIUK UIEH «CBOMCTBA — MIPUMEHEHUEY.
2- Y4eOHOe 000pyIoBaHUE, UCTIOIh3yeMOE TP U3YUSHUH (PU3UKH, OMOJIOTHHU, reorpadui U XUMHUH.

3. DnexTpodopHas mamrHa B neiictBuu. ['eorpadudeckue moaenu (rnodyc, kapta). buonoruueckue Moaenu (MyJsKA OPraHOB U CUCTEM OPTaHOB PaCTeHUH, )KUBOTHBIX U
yenoBeka). Pu3nueckre 1 XUMUYECKHEe MOJIEH aTOMOB, MOJIEKYJI BEIIECTB M UX KPUCTAJUTMYECKUX PEUIETOK.

4. OOBeMHBIE T MIAPOCTEPIKHEBEIE MOAETH MOJIEKYII BOJBI, YIIIEKHUCIIOTO M CEPHUCTOTO Ta30B, METaHA.

5. O6pasisl TBEPABIX BEMIECTB KPUCTAITHYESCKOTO CTPOCHHU. MOoenn KPUCTAIUTHIECKIX PEIIETOK.

6. Tpu arperatHbIX COCTOSHUA BOBI. KONIEKINS KPUCTAIIMUECKUX U aMOP(HBIX BEIIECCTB U U3JEIHH U3 HUX.
7. Koynekiusi MUHEPAIOB (JTa3ypuT, KOPYH/I, XaJdbKOIUPHT, (DIIFOOPHUT, TAITUT).

8. Komekuus ropHbeIX opoJ (TpaHuT, pa3invHble GOPMbI KaJbIIUTA - MEJ, MPaMop, U3BECTHSK).

9. KoJiekIusi roproYrx HCKOMaeMbIX (He(Th, KAMEHHBIH yroJib, CIIaHIBI, TOP®).

JleMOHCTpaLMOHHBIE IKCIIEPEMEHThI:

1.HayuHoe HaGntofieHue U ero onucanue. M3ydyeHue cTpoeHus IulaMeHu

2. CriupToBasi SKCTPAKIWS XJIOPOGIILIA U3 3€TCHBIX JINCTHEB.

3.»IlepenuBanHue « YriIeKUCIIOro raza B CTakaH Ha YpaBHOBEILIEHHBIX BECaX.

4. KauecTBeHHAas pCaKkuus Ha KUCIIOPOU. KagecTBeHHas peaKknus Ha yr‘J'IeKPICJ'IBIfI ras..



JlaGopaTopHble ONBITHI.
1.PacnpocTpanenus 3amaxa OZeKOJIOHA , YXOB WIN I€30J0PAHTA KaK MPOLECC AbIXaHHA.
2. HaGmroenne GpOyHOBCKOTO IBHKEHUS YACTUUCK YEPHOU TYIIH ITOJT MUKPOCKOTIOM.
3. Iuddy3us nepMaHTaHaTa Kallvs B )KEIaTHHE.
4. O0HapyxeHue 3QUPHBIX Maces B aleIbCHHOBOU KOPKE.
5. 3y4yenne rpaHuTa ¢ MOMOMIIBI0 YBEIIMYUTEIHHOTO CTEKIIA.
6.00Hapyx)eHHe coaep aHus BOABI B PACTEHUHU
7.. O0HapyXeHHE )KUpa B CEMEHAX MOJCONHEYHUKA U TPEIIKOTO Opexa.
8.00HapyxeHHe KpaxMaia B MMIICHUIHO MYKE.
9. B3aumoaeicTBre acCKOpOMHOBOM KHCIOTHI C HOAOM.
10.ITpomyBaHme BBIIBIXa€MOTO BO3IyXa Y€PE3 U3BECTKOBYIO BOJY.
11.00HapyxeHne U3BECTKOBOM BOBI CpPEAH PA3INYHBIX BEIIECTB.
Jlomaninue onbIThHI.
1. UsroToBieHue MoJeeH MOIEKYJ XUMHUYECKHUX BEIISCTB U3 TUIACTUIIAHA.
2. Jlnddysus caxapa B BOJIE.
3. OMBITH C MYCTOM 3aKPBITOM MIACTHKOBON OYTHIIKOM.
4. OOGHapykeHHE KpaxMaja B IPOIYKTaX MHTAHHS.
MpaxkTuyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHBIM 00opynoBanueM. [IpaBuna 6e30macHOCTH Py paboTe B XUMIYECKOM KaOHHEeTe (TabopaTopu).
IpakTuueckas padora 2. Habnronenue 3a ropsimeil cBeuoid. Y cTpoHCTBO U paboTa CIIUPTOBKH.
Tema 2.
MaremaTuka B xumuu (9 4)

Ommnocumenvhvle AMOMHASL U MONEKYIIAPHAA MACCHL. OTHOCHTEIIbHAS aTOMHAs Macca JICMEHTA. MOHCKyJ'IS[pHaSI Macca. OHpCZ[eHCHI/IC OTHOCHUTEJILHOM aTOMHOM MacChl

XUMHYECKUX DIIEMEHTOB TI0 iepuoandeckoit Tadbnune .M. Menneneesa. HaxoxaeHnue mo gopmyiie BelecTBa OTHOCUTENLHONW MOJICKYISPHON MacChl Kak CyMMBI
OTHOCUTEJIbHBIX aTOMHBIX MacC, COCTABJISIONIMX BEIIECTBO XUMUYECKUX 3JIEMEHTOB.



Maccosas 00151 Xumuuecko2o nemenma 6 CLONCHOM sewecmee. IlonsiTe 0 MaccoBOM J10J1€ '(W) XUMHUYECKOT'O 3JIEMCHTA B CJIOKHOM BCHIECCTBEC U €€ PACUCT 110 (bOpMYJ'IC
BCIICCTBA.

Yucmoie sewecmea u cmecu. Ynctoie BemecTBa. CMecH . ['eTeporeHHbIe M TOMOTEHHBIE cMecH. ["a3000pasHbie (BO3IyX, MPUPOIHBIN Ta3), sKuaKue (HeTh) U TBEpIbIe
cMecH (TOpHBIE TIOPOJIBI, KYJIHHAPHBIE CMECH, CHHTETUYECKIE MOIOIINE CPEICTBA).

Obvemuas 0011 Komnonenma 2azosoul cmecu. OnpeneneHue o0beMHOM 1ou ra3a (¢) B cmecr.. CocTaB Bo3lyxa M IPUPOTHOTO T'a3a. PacuyeT o0beMa KOMIIOHEHTA ra30BOH
CMecH 10 ero 00BbEMHOI f0J1e, 1 Ha000POT.

Maccosas oons sewecmea 6 pacmesope. Ilousatre 0 MmaccoBoit gose (W) BemecTBa B pacTBope. PacTBopuTens 1 pacCTBOPEHHOE BEIIeCTBO. PacueT Macchl pacTBOPEHHOTO
BEIIIECTBA IO MACCE PacTBOPA M MAaCCOBOH J10JIE€ PACTBOPEHHOTO BEIIECTBA .

Maccosas oons npumeceii. ITIoHsATHE 0 YMCTOM BEIIECTBE U MpUMecH. Maccosas moist (W) mpuMecH B 00pasite HCxoaHOro BernecTBa. OCHOBHOE BemecTBO. Pacyer Maccel
OCHOBHOTO BEIIIECTBA 10 Macce BEIIeCTBA, COACPIKAIIETO ONPEICICHHYIO MAaCCOBYIO JOJIO MPHUMECEH. .

JdemMoHcTpanuu.

1. Komrekuun pa3muuHBIX BUAOB MpaMopa U H3IeIUH (FITH WDTFOCTPALNil W3HEI i) U3 Hero.

2. Cmech peyHOTO M CaxapHOTO IIeCKa M UX pa3JelieHue.

3. Komnexuus «Hedts 1 HeTENPOIYKTHL

4. Komnexmms OBITOBBIX cMecei (KyTHHApHBIE CMECH, CHHTETHUECKIE MOIOIINE CPEACTBA, ITAMITYHH, HATUTKH M p.).

5. [luarpamma coctaBa aTMocepHOro Bo3ayxa. JluarpaMMa coctaBa IpUPOIHOTO Tas3a.

6. Komiexums « MuHepasl 1 TOPHBIE TOPOAB»(00pa3Ibl BEIIECTB U MATEPHAJIOB, CONEPIKAIINX ONPEISICHAYIO OO IpuMeceii).
Jomamnuii onbIT. 1. 3yueHne coctaBa HEKOTOPBIX OBITOBBIX U (papMalleBTUUYECKUX MPENapaToB, COJAEPKAITUX OMPEEICHHYIO OO MPUMECEH, TI0 UX ITUKETKaM.
IIpakTuyeckas: pa6ora 3- [[puroroBrneHre pacTBopa ¢ 3aIaHHON MacCOBOH JI0JIEH paCTBOPEHHOTO BEIIECTBA.

Tema 3.
SIBnenus, npoucxoasimue ¢ Bemecrsamu (11 4)

Pa3zoenenue cmeceti. ciocoObl pa3aesicHHs CMECe W OYKCTKe BelecTB. HekoTopeie pocTeiime criocoObl pa3ieieHnst CMecel: IPOCeHBaHue, pa3AciicHHe CMecel opoIKa
JKeJe3a U Cephl, OTCTauBaHKe, NEKAHTAIHs, IEHTPH(PYTUpOBaHUE, pa3IelICHHE ¢ IOMOIIBIO ACTUTEIFHON BOPOHKH, PUIbTpoBaHue. OUIbTpOBaHIE B Ta00paTOpUH, OBITY U
Ha nipousBojicTBe. PunbTpat. Afacopoius. [ToHsTre 06 amcopbuuu u agcopOeHTax. AKTUBHPOBAHHBINA YroJib KaK BaKHEHIINH aicOpOCHT. Y CTPOICTBO MPOTHUBOTA3A.

Hucmunnsayus unu nepeconka . JJUCTUIUIALNS KaK MPOLIECC BBIIEIECHUS BEIIECTBA U3 XKUAKON cMecu. JucTuiuinpoBanHas BoAa U obsiacTu ee npuMeHenus. [leperonka
HedTr. HedrenpomykTel. DpakipioHHas meperoHKa )KHUIKoro Bo3ayxa. Kpucrammi3anus u BelapuBaHue B 1a0opaToprun (KpUCTAILTH3aTOPHI U (hap(opoBEIe YaIKu s
BBITIAPUBAHMS) U IPUPOJIC.



Xumuueckue peaxyuu. Ycnosus npomexanus u npexpawjenus xumuveckux peaxyui. IIoHATHE 0 XUMHYECKON pEaKIMU KaK IPOLECCE NPEBPAIIEHH OJHUX BEIIECTB B
npyrue. COnpUKOCHOBEHHE (KOHTAKT) BelllecTB, HarpeBaHue. Katannzatop. MHruburop. YnpasneHue peakunusiMyi TOpeHHs.

Ipusnaxu xumuueckux peaxyuiu. I3mMeHeHue 1BeTa, BpINAJCHUE 0CaKa, PACTBOPEHUE OCallKa, BbIIEIICHUE ra3a, IOSIBIICHUS 3allaxa, BbIICJICHUE WU TOTJIOEHUE TEIIOTHI.
Jemoncrpanuu. 1.®unstp HlotTa. Boponka broxHepa. YcTaHoBKa 11 (QUIBTPOBAHHUS IO/ BAKyyMOM.
2. PecimpaTopHble MacKH U MapJieBble MOBSI3KH.
3. [IpoTrBOTa3 M €ro YCTPOKMCTBO.
4. Komnexuus «Hed s 1 HeTenpoayKThD».
JeMOHCTpaUMOHHBIE IKCIIePUMEHTHI.
1. Pa3nenenue cMecu MOPOIIKOB CEPHI U Kemne3a.
2. Pa3nienenue cMecu MOPOLIKOB CEPhI U IECKa.
3. Pa3nenenue cMecu BOABI M paCTUTEIHHOTO Macia ¢ IOMOILBIO IEIUTEIbHO BOPOHKY.
4. [oyueHne TUCTHLTUPOBAHHOM BOJBI C IIOMOIIBIO TA0OPATOPHOH YCTAaHOBKH ISl IEPETOHKH JKUAKOCTEH.
5. . Pa3geneHue cmecu mepMaHraHara M AMXpoMaTa Kalus cliocoO0M KpUCTaUIU3aIMU.
6. . BzanmozelicTBHIE TOPOIIKOB KeJIe3a U Cephbl IPU HArPEBaHUH.
7. [MonydyeHne yriIEKUCIIOTO Ta3a B3aUMOICHCTBIEM MPaMopa ¢ KHCIOTOW U OOHAPYKEHHE €0 ¢ MMOMOIIBIO W3BECTKOBOU BOJIBI.
8. . Katanutuueckoe pa3noskeHue NepoKCHIa BOAOPOa (KaTaau3aTop — AMOKCHI MapraHIa).
9.06HapyxeHue pacTBOpa ILEI0YH ¢ TIOMOIIBI0 MHAUKATOPA.
10. B3aumozeicTBue pacTBOPOB NIEpMaHraHaTa U JUXpOMaTa Kajlisl C pacCTBOPOM CYJIb(HUTA HATPHUS.
11. B3anmoieiicTBHe pacTBOpa MepMaHraHaTa Kajaus ¢ aCKOpOMHOBOW KUCIIOTOM.
12.B3aumojieiicTBrEe XJIOpH/IA jKeJie3a ¢ KeITOW KPOBSHOM COJIBIO M TUAPOKCHIOM HATpHSL.
13.B3aumoneiicTBre THAPOKCHAA Kee3a(3) C COITHOM KHCIOTOH.
JlaGopaTopHblie ONBITHI.
1. ApcopOuus KyKypy3HBIMH ITaJTOYKaMH NTAPOB MAaXyYHX BELICCTB.

2. U3yueHwue yCTpOUCTBA 3)KHUTATKHU U €€ TUIAMCHH.



JoManHui 3KCIIepUMEHT.

1.
2
3
4.
5

6.

Pazpenenne cmecu Cyxoro MOJIOKa M peYHOTO HecKa.

OTcranBaHue B3BECH ITOPOLIKA JJIs1 YUCTKU TOCYBI B BOJIE U €€ AEKaHTAIHsL.
AncopOuns akTHBHPOBAHHBIM YIJIEM KPACSIIHX BEIIECTB METICH-KOIIBI.
PactBopenue B Boae Tabnetku acnupuHa YIICA.

[IpuroroBienne N3BECTKOBOW BOBI U OIIBITHI C HEH.

Nzyuenue cocraBa CMC

IpaxkTuyeckas padora 4 (IoMaIIHAI SKCIIEPUMEHT). BrIparinBanue KpUCTaIOB COJH.

IMpakTuyeckas padora 5. OuncTka MOBapEHHOHN COJIH.

IMpakTrueckas padora 6 (momamnHuii sxcriepument). Kopposus MeTamios.

Tema 4.

Paccka3bl mo xumun (34)

Yyenuueckasn kongpepenyus « Boioaowuecs pycckue yuenvie-xumuxuy. JXu3Hp u nestensHocts M. B. Jlomonocosa, JI. 1. MenneneeBa, A. M. BytiiepoBa u npyrux
OTEYECTBEHHBIX U 3apyOEKHBIX YUEHBIX (10 BBIOOPY yUaIIHXCs)

Konxypc coobwenuii yuawuxcs «Moe nobumoe sewgecmgoy. OTKpBITHE, TOTyICHUE U 3HAYCHNE BEIOPAHHBIX YIAITIMUCS BEIIECTB.

Konxypc yuenuueckux npoexmog. iccnenoBanus B 006JaCTH XMMUYECKUX PEAKIMA: (POTOCHHTE3, TOPEHUE U MEJICHHOE OKHUCIIEHHE, KOPPO3HS METANJIOB M CIIOCOOBI 3aIUTHI
OT Hee, Ipyrue peakiiny, BhIOpaHHbIE YUalIIMHCS.

PA3JEJ IV YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OCHAIIEHHUE OI1

YuyeoHO-MeTOAMYECKHIT KOMILJIEKC:

1.
2.
3.

labpuensn O.C. [Iporpamma Kypca xumun Jiis 8-11 kinaccoB o01ieo0pazoBaTenbHbIX yupexaeHuit.— M.: [Ipoda, 2013.
ladpuensa O.C. Xumus. Beogssrii kype. 7 kinace: yued. [Tocobue/ O.C. T'abpuensy, U.I'. Octpoymos, A.K. Axirebunnn. — M.: Ipoda, 2013.

labpuensn O.C. Meronuueckoe mocodue k mponeaesTunaeckomy kypey O.C. 'abpuensna, U.I'. OctpoymoBa, A.K. Axnebunnna «Xumus. BBomublIii kype. 7
Kiacey»: Meronuaeckoe nocodue/ O.C. I'abpuernsn, I'.A. [lumapesa. — M.: [Ipoda,

I[OHOJ'IHI/ITGHBHEUI JIMTCpaTypa Ajid YUCHUKA U YIUTCIIA

1.

Anux6eposa JI. FO. 3anumarensHast xumus: Kaura i yyamuxcst, yuureneit u poaureneit. — M.: ACT-TTPECC, 1999.



2. Ammk6eposa JI. 1O., Pykk H. C. [lone3nas xumusi: 3agauu u ucropun. — M.: Ipoda, 2005.

3. bynsruea H. B. B mupe kom0, wmu [TotoMcTBO 0tHOTO 1My3bIpst. // Xumust B mkone. — 1997, — Ne 3. — C. 70 — 72,

4. Typesuu A. E., Ucaes [I. A., ITontak JI. C. ®usuka. Xumust. 5—6 k1. Meroauueckoe mocodue. — M.: Ipoda, 1995.

5. 3aropckwuii B. B. Orau notemsie. deiiepBepk: uctopus, Teopus, npaktuka. — M.: [llkoma um. A. H. Koimvoroposa «Camoo0pa3zoBanune», 2000.

6. 3aHMMareNbHbIE ONBITHI C BEIIECTBAMU BOKPYT HAC: WILTFOCTPUPOBAHHOE ITOCOOHE JUIS IIKOJILHUKOB, H3YYarOLIUX €CTECTBO3HAHNE, XUMUIO, SKOJIOTHIO / ABT.-COCT.
H. B. I'py3nesa, B. H. JIaBposa, A. I'. MypasseB. — CI16.: Kpucmac, 2003.

1. Kawmuu mupa. — M.: ABanra+, 2001.

2. Kwuura s 9reHus Mo Heopranndeckoi xumun: Ka. ms yuammxcs: B 2 4. — M.: I[IpocBemnienue, 1993.

1. Kpaysep b., @pumantin M. Xumus. JlabopatopHslil mpaktukym. — M.: Xumus, 1995.

2. Kys3nenosa H. E., [llatamoB M. A. O0yueHre XUMIUH HAa OCHOBE MEXKITPEIMETHON HHTeTparu. 8—9 kii. — M.: Benrana-I'pag, 2005.

1. Xwumus u obmectso: Ilep. ¢ anran. — M.: Mup, 1995.

2. Xwumus. UatepecHsie ypoku: M3 3apybexxHoro omnbita npenofaBanus / ABT.-coct. B. H. 'omoBaep. — M.: HIISHAC, 2005.

3. Wrpemmnep I'. U., [Tnayruna I'. A. lunakruueckue urpbl npu o0ydyeHnn xumun. — M.: Ipoda, 2004.

DJIeKTPOHHBIe 00pa3oBaTelbHbIe pecypchl U IHTepHeT pecypcebl

Xumus. 8 kiace. (3)

Xumus. 8-11 xmaccsl. Buptyansnas nabopatopust. (2) Xumus. 8-11 kmaccsl. (bub-xa 3.H.11.).

Xumus 9 knace (3 CD)

Bonpmas suiukinoneaus Kupumna u Medonus. (3) /2006 r./ bonpsiias sanuknonenus Kupuina u Medoaust. (2) /2005 r. Xumus u XKXuzuab — XXI Bek http://www.hij.ru

lNazera «Xumust» u caift s yaurens «5 umy Ha ypok xuMum» http://him. 1september.ru ChemNet: moptan ¢pyHAaMEHTAIEHOTO XUMIYECKOTO 00pa30BaHUs
http://www.chemnet.ru AJIXUMHUK: caiit JL.FO. Anuk6eposoit http://www.alhimik.ru

OCHOBBI XUMHUH: 00pa30BaTENbHbIN CANUT AJIsI IKOIBHUKOB | CTYeHTOB http://www.hemi.nsu.ru Xumust B8 OTkpsiToM Koiutemke http://www.chemistry.ru

WebElements: oHnalfH-cCpaBOYHUK XUMHUYECKHX 31eMeHTOB http://webelements.narod. Buptyansnas xuMmudeckas mkona http://maratakm.narod.ru 3anumartensHas XUMUSL:
Bce 0 Metayuiax http://all-met.narod.ru Mup xumun http://chem.km.ru

Kabuner xumumu: caiit JI.B. PaxmanoBoit http://www.104.webstolica.ru

MarepuajibHO — TEXHHYECKOE 0O0ecmedeHne



HatypanbHble 0OBEKTHI:

Kosutekiuu MHHEPAIIOB M TOPHBIX MOPO/I; METaIoB U CILUIABOB;

XuMuUYecKre peakTHBEI U MaTepuaiibl: Hanbonee 4acto UCIoIb3yeMbIe :

1)IIpocTeie BeliecTBa: MeIb, HATPUHN ,KAJIBIIUI, MATHUH, JKeJIe30, IIUHK; 2)OKCUIbl: Meau(||),kanpims, xene3a(|||),Maraus;
3)KUCIIOTHI: CepHast, COJITHAsSI, a30THAS;

4)O0CHOBaHUSI - THAPOKCHIbI: HATPHS, KaJIbLIHSL,;

5)comu: xanopusl HaTpust, Meau(||),aTFoMUHNS, Jkene3a(|||);HuTpaThl Kanus, HaTpus, cepebpa; cyinbdaTel Meau(||),xenesa(||), xenesa(|||),aMMOHUS; MOANA Kalust, OpOMHUIT
HaTpUsL;

6)OopraHryYecKrue COSTUHEHUSI:, MCTUIIOBBIN OpaHKEeBbIH, (eHOI(DTAICHH, TAKMYC.
XuMmudeckas 1abopaTopHas Iocy/ia, anmapartsl 1 IpuOopsl: 1)[IpuGops! 1 paboTHI ¢ Ta3aMH;

2)amnmapatsl ¥ IPUOOPHI TSI OTIBITOB C TBEPABIMH, KUIKUMH BEIIECTBAMHU; 3 )U3MEPHUTENIbHbIE IPUOOPHI U MPUCTIOCOOJICHUS TS BHITIOJIHEHUS OIBITOB; 4)CTEKIITHHAS U
IJIacTMAcCOBas TIOCy/Ia M MIPUCITOCOOICHUS TS TTPOBEACHHUS OIBITOB. MoIen:

HabGops! Mozeneit aToMOB /17151 COCTaBIIEHHSI IAPOCTEPXKHEBBIX MOZENel Moiekyl; Kpuctaninieckue peeTku cosei.
VuebHble T0cOOHs Ha IEYaTHONW OCHOBE:
[Teproanueckas cuctema XuMudeckux 3neMeHToB J[.11.Mennaeneesa; Tabnuia pacTBOpUMOCTH KUCIIOT, OCHOBAHUH COJIEH;

AJ'Il"OpI/ITMBI 10 XapaKTECPUCTUKE XUMHUYICCKUX SJICMCHTOB, XUMHUYCCKUX peaKuHﬁ, PECHICHUIO 3aJ1a4.



(ITpunosxenuel)

Kane}mapno—TeMaanecKoe IJIaHUPOBaHHE.

Kon-Bo .
TeMa pasJielia, TeMbl YPOKOB OCHOBHBIEC BHJIbI y4EOHOU IESATETHHOCTH
1o /1'[ gac.
I'naBa I. Xumus B uenrpe ecrecrso3nanus.(11 1)
3aroHAI0T TabIu €JIal0T BBIBOJ, pa0OTAIOT B IPYIIHAX C ITOCIE M
1. XWMUs KaK 4acTh ecTecTBO3HaHUs. [IpenMeT Xumum. 1 iy, 1 P pyn Ayrom
obcyxkaeHneM, paboTaroT ¢ paccKka3oM (aHAJIM3UPYIOT U CPABHUBAIOT)
2 HaGiroieHue 1 3KCIIEpUMEHT KaK METObI H3yUCHHS 1 Benyr HayuHOE HaOt0IeHHE U OOPMIISIOT pe3yabTaThl (aHAIN3. 00BICHEHHE,
" | ecTecTBO3HAHUSA U XUMUH BBIBOJI), COCTABILIOT LIEMOYKY [TOCIICIOBATEIBHOCTU ICHCTBUI.
3 IIpakTrueckas padota Nel «3HaKOMCTBO ¢ J1a00OpPaTOPHBIM 1 3HaKOMSTCS ¢ MTPaBHIIAMH TEXHUKH 0€3011acHOCTH B XuM. KaOuHeTe, m1abopaTopHBIM
" | obopynoBanuem. [IpaBuia TeXHUKH O€30IaCHOCTH IITATHBOM U XUMHYECKOM MOCY/IOH ¢ OCIIECAYIOIIUM 3aloJTHEHHEeM Tabmuibl. Hrpa.
IIpakTuueckas padora Ne2 «HaGmroneHue 3a ropsieii CBe4oi.
4, . 1 [IpoBoxsaT uccnenoBanue, oHOPMIISIOT H aHATU3UPYIOT PE3YJIbTaTHI.
YCTpoHCTBO 1 paboTa CIIMPTOBKH. )
Haxomst obmiee u pasiuuue B mpenMeTax. Mrpa, mpoBOAST UCCIICAOBAHUS
5. | MonemmpoBanue. 1
€ M U3BJICKAIOT CBECHUS, aHATIM3UPYIOT. J{enarT cooOIeHus!.
3HAKOMSATCS ¢ MOHATHSAMHU «XHMHYCCKHH JIEMEHT», «XUMUYeckas popMyiiay; paborta
6. | Xumudeckre 3HaKu ¥ GOpMyITBI 1 ¢ IIC B cOOTBETCTBUH C YPOBHEM NPECTaBICHUN 00 OKpYKaIoIIeM MHUpE;
MOJICITMPOBAHNE; 3aII0JTHEHNE CXEMBI; BBITOJHEHUE XHMHICCKON IH(DPOBKH.
DopMUpOBaHHE Yy YUHAIIUXCS YMEHUM MTOCTPOEHUS U pean3allii HOBBIX 3HAHUI
7. | Xunus u pusuxa 1 (TIOHATHH, cTIOCOOOB JICHCTBHIA); YIaCTBYIOT B TMIAKTHYCCKUX UTPaxX; 3al0JHCHHE
' TaOJIMIBI ¥ MOJACTHUPOBAHKE; COCTABICHNE PA3BEPHYTOTO TUTAHA C MOCIIETYIOIIAM
O6CY>K[[€HI/ICM; HaImMCaHUEC CUHThI BeHleCTBy.
8. | ArperaTHbie COCTOSIHUS BEIIECTB. 1 3amonHA0T TabJIMIly; UTPa C 00CYKICHUEM PE3YJIbTATOB.
Cocrasienye BU3UTHON KapTOYKH; COCTAaBJICHUE TuarpaMMEbI U pacckasa; IIpoBoasr
9. | Xumus u reorpadus. 1 P ’ AHarp p » 1 POBOAL

HUCCIICAOBAHUC, O(l)OpMJ'ISIIOT 1 aHAJIU3UPYIOT PE3YyJIbTAThI.




Pabota co cxemoii; [IpoBoasT uccienoBanue , 0GOPMIISIOT U aHATU3UPYIOT

10. | Xumus u Onuosorusi.
pe3yNbTaThl, paboTa ¢ pa3IMIHBIMUA UCTOYHUKAMH HH(POPMAIHN
DopMUpPOBAHUE Y YUAITUXCS YMEHUH MOCTPOCHUS U peallu3alliy HOBBIX 3HAHHUI
TOHATHUH, CIOCO00B AeicTBHiN); BenyT HaydHOe HAOMIOACHUE U OPOPMITSIIOT
11. | KadecTBeHHBIC pEaKIINU B XHMUH. ( ’ ); YT Hayd $op
pe3yabTaThl (aHAN3. 00BSICHEHHUE, BEIBOJT) ,COCTABJISIOT IIETIOYKY
MIOCJIENOBATENILHOCTH JIEHCTBU.
I'napa II. MaTtemaTnka B XuMuH. (9 4)
®dopmupoBaHue aIUXCsl YMEHUH MMOCTPOCHUS M PEANTU3AIIMH HOBBIX 3HAHUM
12.| OtHOCHTENbHAS aTOMHAs U MOJICKYJIspHAs Macca. PMHPS Y yHat M P Aup o
(ToHsATHH, criocoOO0B NIeHCTBHIA); paboTa ¢ cXeMoii; paboTa ¢ nHpOpMaIuei;
DopMUpPOBAHUE Y YUAITUXCS YMEHUH MOCTPOCHUS U pealTu3alliy HOBBIX 3HAHHUN
13. | MaccoBast 10715 3JIeMEHTa B CJIO)KHOM BEIIECTRBE. (TIOHATHH, cTIOCOOOB JIEHCTBHIA); pa3BUTHE JIOTHYESCKOTO MBIIIICHHS CPEIICTBAMH
pacyYeTHBIX 3aj1a4 10 XHUMHH.
®dopmupoBaHHe aIUXCsl YMEHHU TIOCTPOCHHS U pEAIM3allii HOBBIX 3HAHWMA
14.| Yucrele BemecTBa U CMeCH. PMHPC Y yHaty b P P 5
(noHsATHH, cIOCOOOB JIEHCTBHIA); COBEPILIEHCTBOBAHUE YMEHUS PAOOTHI C TEKCTOM.
®dopMHUpOBaHHE y yYaAIIUXCS YMEHUAN TIOCTPOCHHS W pPeaIM3allii HOBBIX 3HAHHH
15. | O6bemHas 05 ra3a B CMECH. (noHATHH, cIocOOOB IEHCTBHIA); pa3BUTHE JIOTUYECKOTO MBIIIICHHS CPEICTBAMH
pacyeTHBIX 337124 M0 XUMUH
®opMHUpOBaHHE Yy YUAIIUXCS YMEHUM MMOCTPOEHUS U pealn3allii HOBBIX 3HAHUI
16. | MaccoBast 10715 BelleCTBa B pacTBOpE. (noHATHH, cIOCOOOB JIEHCTBHIA); pa3BUTHE JIOTUYECKOTO MBIIIICHHS CPENICTBAMH
pacUeTHBIX 33J1a4 M0 XHMHH.
DopMUpPOBaTh OpPraHU3aIMOHHbIC YMEHHS (TITIAHUPOBAHUE PAOOTHI, OpraHU3aIMs
17 IIpakTuueckas padora Ne3 «IIpuroTosiaeHue pacTBopa ¢ pabouero Mecrta, BeJICHUE 3alucel, pallHOHATLHOE UCITOIb30BaHue paboyuero
" | 3amaHHOW MacCOBOM J0JIeH PaCTBOPEHHOTO BEIESCTBA.» BpPEMEHH, COTPYIHUYECTBO). BeayT HayuHoe HaOIroAeHNE ¥ O(OPMIISIOT PE3YJIbTaThI
(ananu3. o0bACHEHNE, BHIBOM) ,COCTABIISIOT IIETIOYKY MOCIEI0BATEILHOCTH JEHCTBUH.
N CoBepIIeHCTBOBAHUE YMEHHS PEIIaTh pacyeTHBIE 3a/1a9H; Pa3BUTHE MBICTHTEILHBIX
18. | MaccoBas nons npumeceii. p o ™ P P P
CMOCOOHOCTEH CpeICTBaMU PacUeTHBIX 3a]1a4 MO XUMHUHU.
19 Pemenue 3amay u ynpakaeHuit o reMe «MaTteMaTHKa B CoBepIIIeHCTBOBAHUE YMEHHS BECT MATEMATHIECKUE PACUETHI; POPMUPOBAHUE
| XUMHH crocoOHoCTeH K pedIeKCrH.
MPUMEHSIOT TTOTyICHHBIC 3HAHUS U C(POPMUPOBAHHBIC YMECHUS IS PEIICHHST
20. | KontponbHas padora Nel «MaremaTuka B XUMUID» p i (opwp y AP

yueOHBIX 3a1a4. OCYIIECTBISIOT HTOTOBBII M MOIIArOBBIIl KOHTPOJIb MO Pe3yIbTaTy




I'nagpa II1. SIBnenus, npoucxoasiiue ¢ Bemecreamu. (11 u)

Paznenenne cmeceii. CriocoObI pa3ieicHus CMECEH.

Benyr HayuHOE HaOoeHIEe U 0OPMIISIOT pe3yabTathl (aHamn3. OOBsCHEHHE,

21. | mpaktudeckas pabora Ned «BripanirBanue KpUCTaILIOB BBIBOJI) ,COCTABIIAIOT LIEMOYKY [TOCIIEIOBATENFHOCTU AekicTBUil. CTposT rpaduk
COMU.»(IOMAIIHUH 3KCIIEPEMEHT) 3aBUCHMOCTH
29 | dumsrposae BenyT Hay4yHOe HabOiroeHUe 1 0OPMIIIOT pe3yabTaThl (aHanu3. OObICHeHNe,
' P ' BBIBOJI) ,COCTABJISIOT LIEITOYKY ITOCIIeJ0BATEIbHOCTH JeHCTBHH.
BenyT Hay4yHOe HabOroneHUe M 0OPMIIIOT pe3ynbTaThl (aHanu3. OObICHEHHe,
BBIBOJ) ,COCTABJISIOT LIETIOYKY ITOCIIE0BAaTEIbHOCTH AeHCTBIH. ['0TOBAT coolimeHne
23. | AncopOrwst. 0 TEME U PEIIEH3UPYIOT €ro I0 IIany. Pa3Butne uHTEpeca K mpeaMeTy Ipu
oOpareHuH K COOCTBEHHOMY JKU3HEHHOMY OIIBITY, PACKPBITHE MPAKTHYECKOTO
3HAYeHUS N3y4aeMOro MaTepHana.
Benyt Hay4HOe HaOmoaeHe U 0hOPMIISIFOT pe3yibTatThl (aHamu3. OObsICHEeHueE,
24. | Juctmuisiaus. BBIBO/JT) ,COCTABJISIFOT LIEMIOYKY MOCIIEA0BATEILHOCTH IEHCTBHIA. paboTa ¢
WHINBUIYaTbHBIMHU 32 JaHHUSIMI.
. Pacmmpenue kpyrosopa yugammxcs, chOpMHUPOBaHNE U COBEPLIEHCTBOBAHHE HABBIKOB
OO0cyxIIeHue pe3yabTaToOB MPaKTUIECKOi paboThl Nod p pyrosopa yHait > chopmnp p
25. N CaMOCTOSTEIBHON pabOTHI; pa3BUTHE YMEHHSI ITyOIMIHOTO BEICTYILICHNUS, paboTa ¢
«BrIpamuBane KPUCTAIIOB CONI) (IOMAIIHUI SKCTIEPEMEHT)
Pa3IMIHBIMU HCTOYHUKAMH HH(POpPMAIIHH.
[lpaxrueckas pabora NeS «OQuncTka NOBapeHHOMH COMM. Pa3BuTHe 1 3aKperIeHre 3HaHUE O CIoco0ax pasjeneHus cMeceil; popMupoBaHue
26. ITpaxTHueckas pabota Ne6 «3yuenne npomecca KOPPOSHH OCHOBHBIX JIJA0OPATOPHBIX MMPHEMOB M SKCIICPUMEHTAIBHBIX YMEHUH(pacTBOpPEHNE,
JKele3a» (JIOMATIHHI OITBIT) (GUIBTPOBaHUE, TPUTOTOBIICHHE (DHUIbTPa, BEITAPUBAHIE)
BOCHpI/IHTI/Ie 1 OCMBICJICHUEC TTOHATUS «XUMUYCCKasA pEaKluss», OCO3HAHUC
27 XuUMHYECKHE PEaKkIui. Y CIIOBUS MPOTEKAHNS XUMHUIECKIAX MPaKTUIECKOH 3HAYMMOCTH 3HAHUH 0 XUMHUECKUX SIBIICHUSX TIOCPEACTBOM
" | peakmmii 03HAKOMIICHHS C 00TaCTsIMA TIPIMEHECHHS 3TUX 3HaHWH. Pa3BuTns ymenuns
AHAJIU3UPOBATDH PE3YJIbTAThbl JEMOHCTPAIIMOHHBIX OIIBITOB.
Co3manue yCIOBHMA IS Pa3BUTHS YMEHUS aHAIN3UPOBATEH PE3YIIBTATHI 1a00paTOPHBIX
28. | Tlpu3HaKu XUMHYECKUX PEaKIni. OTIBITOB, IPAKTUYECKUX YMEHHI PaboTaTh C peaKTUBaMHU, 000PYAOBaHUEM B
COOTBETCTBUU C NpaBuiiamu Th.
29 OO6cyxeHne pe3yabTaToB MPAaKTHUECKOH paboThr Ne6 3HaKOMCTBO C MPOIIECCOM KOPPO3HUHU B CIIOCOOAMH 3alUTHI OT Heé; (popMupoBaHue

«M3ydyeHune nporiecca KOPPO3nH xese3ay (JJOMalTHHNA OTIbIT)

HaBBIKOB yCTHOI>‘I peUHn, MOJOKUTECIbHYIO MOTHBAIUIO K U3YUCHUIO ITPECIMETA.




O600111eH1e U aKTyanu3anus 3HaHUM 1o TeMe «SIBnenus

HOBTOpeHI/IC, 3aKpCIJICHUEC U CUCTEMATU3alluA 3HaHUH O SABJICHUAX, TPOUCXOJAIINX C

30.
MPOUCXOJSAIINE C BEIICCTBAMHU. BEIIECTBAMHU.
31 Konrtponbnas pabora Ne2 «SIBneHuUs MPOUCXOISIIHE C MPUMEHSIOT IOJTyYCHHBIC 3HAHUS U C(OPMUPOBAHHBIC YMECHUS IS PEIICHHSI
" | BemecTBaMu yueOHBIX 3a7a4. OCYIIECTBISIOT UTOTOBBIN M MOIIATOBBIN KOHTPOJIb MO PE3yIbTaTy.
I'nasa IV. Paccka3bl mo xumuu (3 4)
[Momymnsipu3anys IMEH BEIMKHUX YUCHBIX, aKTUBU3AIMS HHTEpeca K ICTOPHH POIUHEL,
3 Yuennueckas koHdepeHms «Beinaromuecs pyccKue yaeHble- K JIFOJISIM, BIIMICABIIIKE B HEE 0COOBIC CTPAHUIIBI, Pa3BUTHE YMEHHS PaboTaTh C
" | XHUMUKH» HAYYHO-TIOMYJIIPHOM TUTEPaTypOi, CHCTEMAaTH3HPOBATh MAaTEPHAI, BRICTYIATh MEPe]T
ayIUTOPHEH.
. Pacmupenue kpyro3opa yqanmxcsi, ChopMUPOBAHUE U COBEPIIICHCTBOBAHNE HABHIKOB
KoHkypc coobmiennii yqamuxcs «Moe TrI00MMOoe XUMHYECKOe p pyrosopa yHait > chopmnp p
33. BEIIECTEOY CaMOCTOSITeIILHOM paboThl; pa3BUTHE YMEHHUSI ITyOIMYHOTO BBICTYIIIICHHSI, padoTa C
Pa3IMYHBIMU UCTOYHUKAMK UH(POpMAIHU
Pacmpenwne xpyro3opa yqammxcsi, CpOpMHUPOBAHUE U COBEPIICHCTBOBAHNE HABHIKOB
34, paboThI B TpyIIax, KOMMYHHUKATUBHBIC HABBIKW; PA3BUTHS YMEHHN TT0JIb30BATHCS

KoHkypc ydeHn4ecKiux mpoeKTOB, TIOCBAIICHHBIH
HCCIICIOBAHUSAM B 00JIACTH XUMHUYCCKUX PEAKIIHH.

HCCIIeI0BATENLCKIMU METOJaMu (coOMpaTh HE0OX0ANMYIO HH(pOpMaLHIO, (PaKThI;
YMEHHS UX aHAIN3UPOBATH C Pa3HBIX TOUCK 3PEHUS, BBIABUTATh TUIIOTE3HI, JE€TaTh
BBIBOJIBI 1 3aKJIFOUCHHS ); COBEPIICHCTBOBAHNE SKCIIEPUMEHTANBHBIX YMEHHH.




HpnMeprle TEMbI JOKJIA10B yYallluXCs

1.
2.

w

w N PEs

4.

VYue6a M.B.Jlomonocosa B Mockse (1731— 1735).

Bxnag M. B. JIomoHOCOBa B pa3BUTHE XUMUU.

(IIpusoxeHue2)

[TepeBoa Ha COBpeMEHHBIH PyCCKUit s3bIK Jokiaaaa M.B.JlomoHocoBa «CIIOBO O MOJIb3€ XUMHWY, B IIYOJIMIHOM coOpaHuu ViMIiepaTopcKoi akaJieMuu HayK

ceHTs10ps 6 qust 1751 r., roBopeHHOE MuxauiaoM JIOMOHOCOBBIMY.

M. B. JIoMOHOCOB 0 10JIb3€ CTEKIIA.

M. B. JIoMoHOCOB — OCHOBaTeNb NEPBOH XUMHUECKoil 1aboparopuu B Poccun.
Kpyr nayunsix uarepecoB M. B. JlomoHOCOBa.

J. . MenzeneeB — y4eHblil ¢ MUPDOBBIMU 3aCIyIaMHU.

. V1. MengeneeB — opranu3arop 1 NMEpBBIA AUPEKTOp [ TaBHOM manaTel Mep U BECOB.

. V1. MengeneeB — nccienoBaTelb BO3AyXOIIaBaHUsl.

10. JI. . MenneneeB — co3aareib 0€3IMHOTO TIOPOXA.

11 Idpy3bs u kosneru Jl. 1. MenneneeBa B cepe HAyKH, TEXHUKH U KYJIbTYPHIL.

1.

2
3
4.
5
6

Me:xtyHapoHble KOHTaKThl ¥ pu3Hanue 3aciayr 1. . Menneneesa.
Veaeuenus 1. 1. Menaeneena.

HNmenem J1. . MenpeneeBa Ha3BaHHI...

Anexcannp MuxaitnoBuy byTtnepoB — 3aMedaTenbHBINA PYCCKAN XUMUK.
A. M. BytiepoB — BbIaromuiics 61osor.

Hpy3bst u komiern A. M. bytiepoga.

IIpumepnbie TeMbI c0001eHNT «M0€ TH00UMOe BEneCTBOY.

1.
2.

Anmas.

AMMHaK.



Bopuas xucnora.
['mayGepoBa couib.
WueptHBIE ra3sl.
Von.

Manaxur.

Mpawmop.

ITepexucs Bonopona.
Ilepmanranar kanus.
IIutneBas coma.
IToBapeHHas coub.
Caxapoza.
Yriekucnelii ras.

YKcycHas KHCIIOTA.

N o a s~ wdhd P o 0o N o g koW

OTHIIOBBINA CIUPT

IIpumepHbIe TEMBI POEKTOB MOCBSIIIEHHBIX MCCIEI0BAHUSAM B 00J1aCTH XMMHYECKHX PeaKIIMii:
W3zydenue conepkaHusi COSAMHEHUI jKelie3a B pa3JInuHbIX TPOIYKTaX.

N3yueHue conepikaHus INIFOKO3bI B Pa3IMYHBIX MPOAYKTAX.

TaunHCTBEHHBIC MEMOpPAHBL

A w0 o

W3BepxeHue ByaKaHa.



