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IHosicuuTe/IbHAA 3aIIUCKA.

Mopepuuzamusi 0o0pa3oBaHHsI 3aTparuBaeT B IMEPBYI0 ouepelb y4yeOHBbIE JHCHUIUIMHBI
€CTeCTBEHHOTO LIMKJIA, M 3TO, K COXKAJICHBIO, HE MAET Ha MOJb3Y MOcieAHUM. Hampumep, mpoucxoaut
HEYKJIOHHOE COKpAIICHHE YHCIIa YacOB, BBIJCIAEMBIX HA U3yYCHHE XHUMUH, HO, TEM HE MEHEee, XUMHS I10 -
NpexxHeMy ocTaeTcsi (M JOJDKHA OCTaBaThCs) TMOJHOIICHHBIM Y4eOHbIM mnpeameTroMm. M TpebGoBanust K
3HAHUSM 10 XHMHH OCTAIOTCS JOCTAaTOYHO CEPbE3HbIe, 0COOCHHO KAacaeTcsi 3TO 00YJaroIuXcsi, KOTOPhIe
BbIOMparoT cragy EI'D mo xumum.

Pabowas mporpamMma MpomeneBTHYECKOTO0 Kypca XHMUHM [ Kjacca pa3paboTaHa Ha OCHOBE
[IpumepHOil mporpaMMbl OCHOBHOTO 0011ero oopazoBanus no xumuu u [Iporpammsl Kypca xumuu i 7
KJ1accoB 0011eoOpa3oBaTenbHbIX yupexaeHui aptopos O. C. 'abpuensna u M.I'. OctpoymoBa «CrapT B
XUMUIO.

[Ipu pazpaboTke TpOrpaMMbl OpPHEHTAIMS CTAaBWIAChH HA TO, YTO MPOMENEBTUYECKUH Kypc HE
npeaycMoTpeH (enaepanbHbIM 0a30BBIM YI€OHBIM TJIAHOM, M HAllla WHALIMATHBA BECTH €r0 Yy HAC B IIKOJIE
MO/IEPKUBAETCS pPYKOBOJICTBOM M OCYIIIECTBIISIETCS 3@ CUET IIKOJIBHOTO KOMIIOHEHTA.

[IponeneBTHYECKHIA Kypc XUMUH «A30yKa XUMUI SBIISIETCS HECHCTEMATHIECKAM KypCOM. ABTOPEI
Kypca Ipy KOHCTPYHPOBAHMH CBOETO Kypca He BKIIFOYAIH B HETO CHCTEMHBIE 3HAHUSI OCHOBHOTO Kypca XHMUH,
MPETYCMOTPEHHOTO CTaHIAPTOM XHMHYECKOTO 00pa30BaHUs JJIsi OCHOBHOHM mIKOJIBL [loaTomy yuammmecs,
KOTOpBIE TMPUCTYIAIOT K 00s3aTeIFHOMY M3yYCHUIO XHMHHU B 8-M KJlacce, He OKa3bIBAIOTCS B HEPAaBHBIX
YCIIOBHSX: OJ[HH BOOOIIE HE N3yJalli MTPOTIEICBTUYECKUI Kype, APYrue n3ydain ero 1 4 B HeJlemto, TpeTbr — 2
Y B HEJIEITIO, TAKOE MOJI0KEHHUE ObIII0 ObI HEKOPPEKTHO B CBETE 3aKOHA O 3aIIUTE MTPaB peOeHKA.

Paccunrana nporpamma Ha 34 vaca

KoHTponbHBIX paboT — 2; mpakTuuecKux padboT — 6.

OcHoenvie yenu u 3a0auu Kypca:

* TOJrOTOBUTH YUYAIIMXCS K U3yYEHHUIO CEPbE3HOTr0 yUeOHOTO IPEeIMETa;

* pasrpy3uTh, HACKOJIBKO 3TO BO3MOKHO, KypC XUMHH OCHOBHOI IIIKOJIBI,

* c(hopMHUpOBaATh YCTOMYUBBIN IMO3HABATEIHHBIA HHTEPEC K XUMUH,

* 0TpaboTaTh TE€ MPEIMETHbIE 3HAHUS U YMEHUS (B MIEPBYIO OYepE/Ib IKCIIEPUMEHTAIIbHbIE YMEHUS, a
TaKKe YMEHHS PellaTh pacyeTHbIC 3a/1aui), Ha (JOPMHUPOBAHUE KOTOPHIX HE XBaTAeT BPEMEHU IPH U3YYEHUU
XUMUHU B 8-M 1 9-M Kiaccax;

* pacckasarhb O SIPKUX, 3aHUMaTENIbHbIX, SMOIIMOHATBHO HACBIIIEHHBIX 3MM30/1aX CTAHOBJICHHUS U Pa3BUTHUS
XUMHH, YeTO YIUTENb, HAXO/ICh B BEYHOM LIEUTHOTE, IOYTH HE MOKET ceOe O3BOJIUTH;

* UHTErpUpOBaTh 3HAHUA IO IpPEIMETaM E€CTECTBEHHOrO IMKJIa OCHOBHOW HIKOJIBI Ha OCHOBE
Y4eOHOU TUCIUTUTHHBI « X UMHSI.

Conep:xxanue Kypca

HpOHe,Z[eBTI/I‘IeCKI/Iﬁ KypC XUMHUH ((CTapT B XUMHIO» KYPC COCTOUT U3 YCTBIPEX TCM:

HepBaﬂ TeMa «Xumus 6 Uenmpe ecmecmeo3Hanus) akKTyaln3npyCeT XUMUYCCKNUC 3HAHUA YIalllUuXCs,
MIOJTy4eHHBIE TIPU U3YYEHUH TIPUPOJIOBEICHNUS, OHOJIOTHH, reorpaduu, PU3KKU U IPyrux HayK O MpHpoje. ITO
YMCHBIIACT IICUXOJIOTHYCCKYHO HAIrpy3Ky, BO3ZHUKAIOIIYIO C IIOABJICHUCM B 8-M Kj1acce HOBOT'O npeameTa,
IO3BOJIICT 3aMCHUTDL CBA3AHHBIC C OTHUM TPCBOXKHBLIC OXXHMAAHUS HaA ITOJIOKUTCIBbHBIC OMOLIMU BCTPCUU CO
CTapbIM 3HAKOMBIM. Hapaﬂneano IMMPOBOAUTCS MBICIIb 00 I/IHTGI‘pI/Ip}/'I-OH_Ieﬁ PO XUMHH B CUCTEMEC CCTCCTBCHHBIX
HayK, 3HAYUMOCTH 3TOTO IpeaAMETa I YCIICHIHOT'O OCBOCHUA CMEKHBIX ITPEIAMETOB. Takas MCXKIPCAMCTHAA
MHTErpalys crocoocTByeT (JOpMHUPOBAHUIO €IMHON €CTECTBEHHOHAYYHOM KapTHHBI MUpA y)K€ Ha HaYaIbHOM
oTallC U3YYCHU XUMUH.

B cootBeTrcTBUM C Tpe6OBaHI/I$[MI/I TOoCyaAapCTBCHHOT'O 06pa30BaTean0r0 CTaHOapTa B KYpCE
NMOUYCPKUBACTCA, UYTO XUMHUS — HAYKa 3KCIICPUMCHTAJIbHAS, IIO3TOMY pACCMATPUBAIOTCA TAKHUEC ITIOHATHSA, KaK
OKCIICPUMCHT, Ha6HIO,£[CHI/IC, HU3MCPCHUC, ONMUCAHUC, MOJACIIMPOBAHUC, TUIIOTC3a, BBIBO.

I[JIH OTpa6OTKI/I TIPAKTUICCKUX YMCHI/Iﬁ ydalmmxcs OTO6paHBI HCCJIOXKHBIC U TICUXOJIOTHYICCKU JOCTYITHBIC
JJ11 CEMHUKIIACCHUKOB J'Ia60paT0pHBIe H MMPAKTUYCCKUC pa60TBI, KOTOPBIC 3HAKOMBI UM 110 HAYAJIbHOMY KYpPCY
C€CTCCTBO3HAHUA U APYTUM C€CTCCTBCHHBIM AUCHUIIIMHAM: O3HAKOMIICHUC C HCCIIOKHBIM J'IaGopaTopHBIM
O60py,Z[OBaHI/ICM (YCTpOﬁCTBO IITaTHUBa, HAarpe€BaTCIIbHbIX HpI/I60pOB, XUMHYECKOH MOCyAbl, KOTOPYIO OHU



IIPUMEHSUIM paHee), NPOBEACHUE MPOCTEMIINX olepalnuii ¢ o0OpyIOBaHMEM M BElleCTBAMHU (IpaBuia
HarpeBaHus, (UKCAlMs pe3ylTbTaTOB HAONIOJCHHMS M UX aHANU3 W T. A.). DTOM LeIH CHocoOCTBYeT
MPEyCMOTPEHHBIN B Kypc€ AOMAIIHUN XUMUYECKUN SKCHEPUMEHT, KOTOPBIA MOJHOCTBE) COOTBETCTBYET
TpeOOBaHMAM 0E30MAaCHOCTH MPH €0 BBHITIOJHEHUHN U BKIIFOYACT YIIEIINE HBIHE U3 TPAKTUKU O0YUSHUS XUMHUU
AKCIIEPUMEHTAJIbHBIE PabOThI JIOHTHTIOAHOTO (TIPOJIODKUTENHFHOTO 110 BPEMEHH) XapakTepa (BbIpalliBaHue
KPHUCTAJJIOB, HAOIIOICHNE 32 KOPPO3UEH METAILIOB).

Bropas tema kypca «Mamemamuueckue pacuemsl ¢ Xumuu 1M03BOJIAET 0TPadOTATh pacUETHHIE
YMEHHUS, CTOJIb HEOOXOIMMBIE TIPH PEIICHUN XUMUYECKUX 33/1a4, B IEPBYIO OU€pe/Ib Ha HAX0XK/ICHHE YaCTH
LIEJIOro (MaccoBast JI0JIs AJIEMEHTA B CJI0KHOM BELIECTBE, MaccoBast M 00bEMHast JI0JIM KOMIIOHEHTOB B CMECH, B
TOM YHCIIe U a0y npuMeceii). Kak BHIHO, BHUMaHue 0Opamiaercsi He CTOJIBKO Ha XMMUIO, CKOJIBKO Ha
MaTeMaTHKY.

Tperbs TeMa «fenenusn, npoucxooawjue ¢ eeuwyecmeamu) AKTyaaIu3upyeT 3HAHUSA yHALIUXCS O
(U3MUECKUX U XMMUYECKUX SIBJICHUSIX, TOJTyY€HHbIE HAa YPOKaXx M0 JPYrUM MpeaIMeTaM, FOTOBUT UX K U3Y4EHHIO
XMMMUYECKOTO MPOoIIecca Ha CIeIyIoIIel CTyIeH! 00y4eHusl.

UYertBepras TeMa «Pacckazvl no Xxumuuy BKIOYAET HHTEPECHBIE CBEICHUS O PYCCKUX XMMHKaX, 00
OTJIEIbHBIX BEIIECTBAX U HEKOTOPBIX XUMHUUYECKUX PEAKLIUAX.

N3yuenune npeanmaraeMoro Kypca InpeyCMaTpUBaeT MOBBIIICHUE YAEIBHOTO BECA CaMOCTOSTEILHOU
paboThl yJaImxcs, HapuUMep, Mpy MPOBEAECHUN JOMALTHETO XUMUYECKOTO SKCIIEPUMEHTA U OOCYKJEHUU €T0
PE3yNbTaTOB, MOArOTOBKE COOOIIEHUH /TSl yUeHHUECKUX KOH(PEPEHIINH, 3alllUTe MPOEKTOB, BEIOOPE 00bEKTa
JUIs TIOATOTOBKH COOOIIEHUs WK poekTa u Ap. Kypc HanpaBiieH Ha pa3BUTHE TaKUX JIOTHUECKUX OTepaliui
MBIIIIJICHHS], KaK aHAJIU3 U CUHTE3, CPAaBHEHUE HA OCHOBE aHallM3a U CHHTE3a, 000011eHIe, BBIIBUKEHNE U
ITOATBEPKIEHUE WIN OTIPOBEPKEHUE TUIIOTES U T. [I.

B 3aximroueHne MO’KHO OTMETHUTB, YTO B Kypce TIOUTH He 3aTPOHYTHI TpeOOBaHMS CTaHIapTa XUMHUYECKOTO
00pa3oBaHUs i1 OCHOBHOW IIKOJIBI, HAIIPUMEP CHUMBOJIbI XUMHUYECKHUX 3JIEMEHTOB M (POPMYIIBI BEIIECTB
CEMHKJIACCHUKH y4aT TOJIbKO IO JKEJIaHUIO, HE NIPETYCMOTPEHO COCTaBJIEHUE (POPMYJT BELIECTB M ypaBHEHUI
XUMHYECKHUX PEAKIIMI, KOTOPBIE ABIIIFOTCS MaTEPHAIOM JUISl U3Y4EHUsI B 00513aTEIIbHOM Kypce XUMUH.

B pe3yabTare ndydyeHus XMMHUH YUYCHUK H0JIKEH:
3HATh/TIOHUMATh
XUMUYECKYIO CUMBOIUKY. 3HAKA HEKOTOPBIX XUMUYCCKHUX JICMCHTOB,
BadiCHelUe XumMuiecKue NoOHsmusl; XAMAYSCKUH IIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEIIbHAS aTOMHAs U
MOJICKYJISIpHAsI MacChl, arperaTHoe COCTOSIHHUE BEIECTRA.
YMETh
HA3b16aMb. HEKOTOPHIC XUMHYECKHE 3JICMEHTBI M COSTMHCHHUS N3YUCHHBIX KJIaCCOB;
00bACHAMb. OTINYNSA PU3NICCKHX SIBJICHUH OT XUMHUCCKHUX;
xapaxkmepuz06ams. CIIOCOOBI Pa3AeICHHUS CMeCeH, MPU3HAKA XUMHYCCKUX PEAKIIHIA,
cocmasnsims. pacckasbl 00 YUCHBIX, 00 JICMEHTAX U BEIICCTBAX;
0bpawamvcsi ¢ XAMUYECKOU MOCYI0M U 1Ta00paTOpHBIM 000PYIOBAHUEM;
PACNO3HABAMb ONBIMHBIM NYyMeM. KACIOPO/I, YTICKUCIBIN a3, U3BECTKOBYIO BOJIY U HEKOTOPBIC IPYTHe
BEIIECTBA IPH ITOMOIIM KaYeCTBEHHBIX PEAKIIMIA,
BbIYUC/IAMb. MACCOBYIO JIOJFO XUMHYECKOTO AJIEMEHTa 10 (hopMyJie COSAMHEHHUsI, 00BEMHYIO JIOJIIO Ta3a B
CMECH, MacCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MACCOBYIO JIOJIIO TIPUMECEH;
VICTIOJIB30BaTh IIPUOOPETEHHBIC 3HAHKS U YMEHHS B IPAKTUUCCKOH JCSITEIIbHOCTH M TIOBCETHEBHOM YKU3HU IS
e 0e30MacHOro o6pallleHHs C BellleCTBaMU U MaTepUaiaMy;
3KO0JIOTMYECKH IPaMOTHOTO NIOBe/IEHHS B OKpY»Kalollel cpe/ie;
OILIEHKHU BJIMSTHUSI XUMHUYECKOTO0 3arpsi3HeHUs OKPY»Karolllel cpe/ibl HA OpraHUu3M YeJI0BeKa;
KPUTHYECKOH OI[eHKU MHPOPMAI[MU O BellleCTBaX, UCIO0JIb3YeMbIX B ObITY;
NPUTOTOBJIEHUS PAaCTBOPOB 33JJaHHOM KOHI[eHTPAI[UH.

MeToabl KOHTPOJISI H OCHOBHBIE ()OPMBI KOHTPOJIS

MeToApl KOHTDOJIA:

Ilo mecmy xowmpons Ha 3manax oOyueHus: TIPEIBAPUTENBHBIN (BXOIHOW), TEKyIuil (OmepaTuBHBIN),
WUTOTOBBIN (BBIXOIHOM).

Ilo cnocoby oyenusanus: «OTMETOUYHAs» TEXHOJIOTHS (TpaAMIIMOHHAS), «PEUTUHTOBasH TEXHOJOTHUS



(OanpbHO-HAKOMUTENbHAS), «KaYeCTBEHHAN» TEXHOJIOTHA (COYETaHUE METO/1a HAOMIOACHUS C SKCIIEPTHOM
OLICHKOI, T.€. YCBOWJI — HE YCBOMUJI, OBJIaZIE — HE OBJIAZICH).

Ilo cnocoby opeanuzayuu KoHmposs: aBTOMATHYECKUH (KOMIIBIOTEPHBIH), B3aHMOKOHTPOJIb, KOHTPOJIIb
YUYUTENs, CAMOKOHTPOJIb.

1o éedywum ynkyusm: THATHOCTUYECKHUHA, CTUMYIHPYIOIIUH, KOHCTATUPYIOIIUH.

Ilo cnocoby nonyuenus ungopmayuu 6 xo0e KOHMPOAA. YCTHBIH METOHA (BKIIOYACT OIPOCH,
co0eceJOBaHuUs, 3a4€Thl), MMCbMEHHBI METOJ (MCHOJB3yeT KOHTPOJBHBIC, PAa3JIMYHbIC MPOBEPOYHBIC
paboThI), MPaKTUYECKUH METOHA (COCTOMT B HAOIIOJEHUE 3a XOJIOM BBIMOJHEHUS TMPAKTHUYECKUX |
1a00paTOPHBIX padoT, a TAKKE IPOEKTOB).

DopMbI KOHTDPOJIH:
- cobecedosarnue (ACTIONB3YETCS HA BCEX 3Tanax OOYyYeHUs, MOMOTAET BBISICHUTH TIOHUMAHHE OCHOBHBIX

MIPUHIIUIIOB, 3aKOHOB, TEOPHI);

- onpocwl, dKcnpecc-onpocyl (UCTIONB3YIOTCS U OTIEPATHBHOM MPOBEPKH YPOBHS TOTOBHOCTH K
BOCTIPUSTHIO HOBOTO MaTepuana);

- 3auem (BBITAETCS TIEPEYCHb BOMIPOCOB, OTJIAIIAIOTCS TPEOOBAHMS K YPOBHIO MOJITOTOBKH), MOXKHO
npeJyIarath IPOAYMaHHYIO CHCTEMY 3a4E€TOB C YIETOM CIIEIH(HUKH KIIacca;

- ycmuwlil 9k3amen (Kak TpaauloHHast opMa HTOTOBOH aTTeCTaIlN);

- camocmoamenvHas paboma (SBISETCS THMAYHON (GOPMOIN KOHTPOIIS, TOApPA3yMEBACT BHITIOJHEHUE
CaMOCTOSITENIbHBIX 3aJJaHUI 0€3 BMEIIaTeIbCTBA YUUTEN);

- NUCbMeHHAas KOHmpOJbHas paboma (TepeueHb 3aJaHWK WM 3a7ad, KOTOPHIE BBITIOIHIIOTCS B
IMMCbMCHHOM BUC, TCXHOJIOTUSA OUCHUBAHUA — OTMETOYHAsA, 110 OpraHru3aliiii — KOHTPOJIb y‘—II/ITeJ'ISI);

- mecmuposanue (WUCTONB3yeTCS Ul OINEPATUBHOW TPOBEPKM KadecTBa 3HAHWN ydalIUXcs C
BO3MOXXHOCTBIO MAIIIMHHOI'O BBOJAA JAaHHBIX U aBTOMaTI/I?)I/IpOBaHHOI\/’I O6pa6OTKI/I PE3YILTATOB, TCXHOJIOTUSA
OIICHUBAHMSI — PEUTUHTOBas UM OTMETOYHAs);

- Ouckyccuss (MOXeT OBITb OpPraHM30BaHAa KAaK B NMUCHMEHHOW, TaK M B YCTHOW (hopMme, HCHOJB3YeT
COYETaHHE METOJOB OIPOca U coOeceI0BaHMS);

- Habnooenue (MIPUMEHSETCS HA YPOKE-TIPAKTHKE W TIOJpa3yMeBaeT OTCIECKHBaHWUE (OPMHPOBAHUS
YMEHH, HABBIKOM U MPUEMOB MPUMEHEHUS MPAKTUUECKUX 3HAHUM).

INPOI'PAMMA KYPCA

Tema 1. Xumus B nueHTpe ecrecrsoznanus (10 u)

Xumus kax yacmv ecmecmeosnarust. Ilpeomem xumuu. EctecTBO3HaHNE — KOMITIEKC HayK O mpupoe. Hayku
o npupoze: puzmka, Xxumusi, buonorus u reorpadus. [lonoxuTenbHOe U OTpULIATEIbHOE BO3/ICHCTBHE YETIOBEKa Ha
MIPUPOY.

[Ipenmer xumun. Tena u BemecTBa. CBOMCTBA BEILIECTB KAK X UHAMBUAYaIbHbIE pu3HaKu. CBOMCTBA
BEIECTB KaK OCHOBA UX IIPUMEHEHHUSI.

Memoowt uzyuenus ecmecmeosnanus. HabnrogeHne kak OCHOBHOM METO/1 IO3HAHUS OKPYKAIOIIEro
Mupa. YcrnoBus poBeeHus HabmoeHus. [ unoTe3a kak npeArnonokeHne, 00bSCHSIOIIEE WK MPeICKa3bIBAOIIee
MpoTeKaHue HaOII0AaeMOro sBleHUsA. DkcrnepumeHT. JlabopaTopusi. DKcHepuMeHT J1a00paTOpHBIA |
noMamHuid. CriocoObl PUKCHUpPOBaHUS PE3yNIbTaTOB dKcrepruMenTa. CTpoeHHe IUIAMEHH CBEYH, CyXOTO
rOpIOYEro, CIUPTOBKH.

Mooenuposanue. Monienu kak abCTpakTHbIE KOITUHM H3y4aeMbIX OOBEKTOB U MpoleccoB. Mojenu B
¢busuke. DnekTpodopHas MalrHa Kak abCcTpakTHas MOJAeIh MOTHUU. Moenu B 6uonoruu. buonoruueckue
MyJsDKA. MoIeny B XUMUH: MaTepualibHbIE (MOJIENI aTOMOB, MOJIEKYJI, KPUCTAJIJIOB, alapaToB U YCTAHOBOK) U
3HAKOBBIE (XUMUYECKHE CUMBOJIBI, XUMHUYECKUE (POPMYIIBI i YPABHEHHS).

Xumuueckas cumgonuxka. XUMAYECKHe CUMBOJIBL. VX HamucaHue, TpOU3HOILIEHHEe U HHPOpMaIIHs,
KOTOPYIO OHH HecyT. Xumuueckue Gopmynbl. VX Hanucanue, Mpou3HoIIeHne 1 nHpopMalius, KOTOPYIO OHH
HecyT. IHIeKCBI ¥ KOO PHUIIMEHTHI.

Xumus u gpuzuxka. YHUBEPCATBHBIN XapaKTep MOJI0KEHUI MOJIEKYIAPHO-KUHETHYeCKO# Teopun. [ToHsTHs
«aTOM», «MOJIEKYyJIa», «oH». Kpucramimieckoe cocTosHue BemiecTBa. Kpucrammueckie pemeTky TBEpIbIX
BeniectB. uddysus. BpoyHoBckoe nBUXKEHHUE.

ArperatHoe cocTosiHUe BeliecTBa. ['a3000pa3Hble, )KUIKUE U TBEpAbIE BemecTBa. Kpucrammdeckue u
amopdHbIe TBepable BellecTBa. DU3NUECKUE U XUMUYECKUE SIBIICHUSI.



Xumuss u eeoepaghus. T'eonormdeckoe CTpOEHHUE IUIAHETHI 3eMIIS: SIPO, MaHTHUs, JUTochepa.
DJEeMEHTHBIH COCTaB T'€OJIOTMYECKUX COCTAaBHBIX YacTed IIaHeThl. MHHEpalnbl U TOPHBIE IOPOJIBI.
Marmaruueckue 1 0caIouHble (OpraHu4ecKUue U HEOPraHUUECKHE, B TOM YMCIIE U TOPIOYHE) TOPOIbI.

Xumust u buonocus. XUMUUECKUN COCTAB JKUBOM KIIETKU: HEOpraHWYEeCcKHe (BoJa M MHUHEpaJIbHbIC
COJIM) U OpraHnyeckue (OeKH, )KUPBI, YIIIEBO/IbI, BATAMUHBI) BellecTBa. [IpoCThie U CII0KHBIE BEIIECTBA, HX
POJIb B KU3HEAEATEIBHOCTH OPraHU3MOB. brosioruueckast poJib BOJIbl B )KMBOM KileTke. PoTocunTe3. Poiib
xjnopoduiuta B mpouecce (HoTocHMHTE3a. buojormueckoe 3HAYEHHE JKUPOB, OENKOB, 3(pUpHBIX Maced,
YIJIEBOJIOB M BUTAMUHOB IS ’KU3HEIEATETLHOCTH OPraHU3MOB.

Kauecmeennvie peaxyuu 6 xumuu. IloHATHE O KauyeCTBEHHBIX pEaKLUUAX KaK O peaKuusx,
BOCIIPUHUMAEMBIX OPTaHOJENTHYCCKU: C TIOMOIIBIO 3pEHUS, CITyXa, OOOHSHUS. AHATMTHYCCKUN YPPEKT.
OnpenernsiemMoe BEIIECTBO U PEaKTUB Ha HEro. Bo3aMOKHOCTh M3MEHEHUSI MX POJIM Ha IPOTHUBOIIOJIOKHYIO.

Hemonctparmu. 1. Kosuekuus pasHbpIX Tead M3 OJHOTO BEUIECTBa WIM MaTepuana (Hampumep,
nmabopartopHas nocyaa u3 crekia). 2. Komnekuus pa3nuyHbix Tei win Gororpaduil Ten U3 amoMuHus 1S
WUTIOCTPALIMU UCU «CBOMCTBA — MPUMEHEHUeEY. 3- YueOHoe 000pyI0BaHIE, UCIIONB3YEMOE TTPH U3YUEeHUHN
¢uzuku, Ouosioruu, reorpadpuu u xumuu. 4. JnekrpodopHas MalMHa B JedcTBUU. 5. ['eorpadpuueckue
Mojenu (rinolyc, kapra). 6. buonorudyeckue mMozienu (MyJIsDKM OPraHOB M CHUCTEM OPraHOB PACTEHUM,
KUBOTHBIX M YenoBeka).7. dusznyeckue M XUMHYECKHE MOJEIU aTOMOB, MOJIEKYJ BEIIECTB U HX
KPUCTAJUTMUECKUX penieTok. 8. OObeMHbIE U IIAapOCTEPKHEBBIE MOJIEIM MOJIEKY BOJbI, YIIIEKUCIOrO U
CEpHHUCTOrO ra3oB, MeTaHa. 9- PacrpocTpanenue 3amaxa oJIeK0JIOHA, JyXOB WM JI€3010paHTa KaK MpoIece
mudpdy3un. 10. O6pa3ibl TBEpAbIX BEIIECTB KPUCTATUIMYECKOTO cTpoeHus. 11. Moaenu KkpucTayuinueckux
pemrerok. 12. Tpu arperatHsix coctossHus Boabl. 13. IlepenmmBaHWe YIJIIEKUCIIOTO ra3a B CTaKaH,
ypaBHOBEIICHHBIN Ha Becax. 14. KoyeKus KpucTaIMIecKuX U aMOophHBIX BEIIECTB U U3/IEUN U3 HUX. 15.
Koexnus MuHepanoB (J1a3ypuT, KOPYHI, XaJdbKOMUPHUT, (Garoopur, ranut). 16. Kostekuus ropHbIX mopoa
(rpanurt, pa3nuyHble GOPMBI KaJIbLIUTA - MEJI, MpaMmop, U3BeCTHAK). 17. Kosekius roprounx nCKOMaeMbIX
(HedTh, KAaMEHHBIN yroJb, cnaniel, Topd). 18. CriuproBas 3KcTpakius XJI0poduia U3 3eIEHbIX JUCThEB. 19.
[IpokanuBanue Cyxoii 3eJieHH pacTeHUi B My(eIbHOH IeuH 15l KOTMUECTBEHHOTO OMPE/ICIICHHSI MUHEPAIbHbBIX
BemiectB B HUX. 20. KauecTBeHHas peakius Ha kuciopo. 21. KadecTBeHHas peakiiyst Ha YIIIeKUCIbINA ra3. 22.
KauecTtBeHHas peakiysi Ha U3BECTKOBYIO BOJTY.

JlaGoparopHblie onbIThbl. 1. OnMcaHne CBOMCTB KHUCIOPOAA, YKCYCHOW KHUCIOTBHI, aTFOMUHUSA. 2.
Crtpoenue miamMeHu CBe4H (CIUPTOBKH, CyXoro roprouero). 3. HabmroneHue OpOyHOBCKOTO ABMKEHUS
YacTUYeK YepHOU TYILHU M0JT MUKpOCcKoroM. 4. M3ydueHne rpaHuTa ¢ HOMOIIBIO YBETUYUTEIBHOTO CTEKIA. O.
OO6HapyxeHHue Kupa B CeMEeHax MOJICOJIHEYHHKA U TPeIKoro opexa. 6. ObHapyxeHue 3(hUpHBIX Macen B
aneIsLCHHOBOM Kopke. 7. OOHapyXeHre Kpaxmaia 1 0ejka (KJICHKOBHUHBI) B MIIICHUYHOHN MyKe. 8. OOHapykeHne
YIIIEKUCIIOTO Ta3a B BBIABIXaEMOM BO3/IyX€E C TOMOIIBIO H3BECTKOBOI BOIBL.

Jomammuii sxcriepuMenT. 1. M3roToBieHre Mojenel MoJieKynn U3 miactiwinHa. 2. uddysus noHos
nepMaHranara kainus B Bojie.3. M3yuenue ckopoctu muddy3un asposoneit. 4. Jluddysus caxapa B Boje. S.
OMnBITHI ¢ MYCTO 3aKPBITOMN IIIACTUKOBOM OyThUIKOH. 6. KonmuecTBeHHOE OTpe/ieNieHHe CoIepKaHus BOJIbI B
cBexelt 3eneHu. 7. BzaumoselicTBue ackopOMHOBOM KUCIIOTHI € o0M. 8. I3yueHue coctaBa MOJIMBUTAMUHOB U3
nomaiHel antedku. 9- OOHapykeHHe KpaxMaia B POyKTaxX MUTaHUsL.

IIpakTuyeckas padora 1. 3HakoMcTBO ¢ 1abopaTopHBIM 00OpyAoBanueM. [IpaBuia GezonacHOCTH
pu paboTe B XUMHYECKOM KaOuHeTe (J1abopaTopun).

IIpakTuueckasi padora 2. HaGmoaeHue 3a ropsiiieid CBe4oid. Y CTpoicTBO criupToBKU. [IpaBriia paGoTsr
C HarpeBaTeJIbHBIMU MPUOOPAMH.

Tema 2.
Maremarnyeckue pacuyerbl B xumuu (10 )

Omnocumenvuvie amomMHas U MOIEKYIIAPHASL MACCHL. IlonsaTue 06 OTHOCHUTEJIBHBIX aTOMHOM M
MOJIEKYIIIPHOM Maccax Ha OCHOBE BOJAOPOAHON eanHuIbl. OmnpeiesaeHne OTHOCUTETbHOM aTOMHON Macchl
XUMHYECKUX DIEMEHTOB MO0 TNepuoandecko tabmuie. Haxoxnenue mo ¢dopMyne BeliecTBa
OTHOCHUTEIILHON MOJIEKYJISIPHOM MacChl Kak CyMMBI OTHOCHUTEIBHBIX ATOMHBIX MacC COCTaBISIOIINX
BEII[ECTBO XUMHUECKUX JIEMEHTOB.

Maccosas dons xumuueckozo snemeHma 6 ciodcHom eeujecmee. IlonsTHE 0 MaccoBoi oie -(W)
XMUMHUYECKOTO DJIEMEHTA B CIIOKHOM BEIIECTBE U € pacdeT no (Gopmyne BemectBa. Haxoxaenue hopmyrsi



BEILIECTBA 10 3HAYEHHSM MACCOBBIX JI0J1ei 00pa3yIoIIuX ero 3JIeMEeHTOB (U1 2-9aCOBOTO MU3y4EHHS Kypca).

Yucmoie gewjecmsa u cmecu. IlonsaTre o 4ucTom Bemectse U cmecu. CMmecH ra3oo0pasHbie (BO3AYX,
TIPUPOIHBIN Ta3), xKuakue (HeTh) U TBEpbIe (TOPHbIE TOPOIBL, KYJIMHAPHBIE CMECH, CHHTETUYECKUE MOIOIIHE
cpenctBa). CMecu rOMOT€HHbBIE U T€TEPOT HHBIE.

Obvemnas dons komnonenma 2azoeou cmecu. Ilousitiue 06 00beMHOM f0J1e () KOMIIOHEHTA ra30BOM
cmecu. CocTaB BO3/1yXa M IIPUPOJHOTO Ta3a. Pacuer 00beMa KOMIIOHEHTA ra30BOi CMECH 10 €ro 00eMHOH 1071e,
1 Ha00O0POT.

Maccosas oons eewecmea ¢ pacmeope. Ilonstue o maccoBoit jgosie (W) BeliecTBa B pacTBOpE.
PacTBOpuTENh U paCTBOPEHHOE BEIIECTBO. PacueT Macchl paCTBOPEHHOTO BEILIECTBA 10 Macce pacTBopa U
MaccoBOI1 JI0J1€ PAaCTBOPEHHOTO BEIIECTBA U JJPYTUE PACUETHI C UCIIOJIb30BAHUEM 3THX MOHATHH.

Maccosas 0onst npumeceii. ITIoHATHE O YMCTOM BELIECTBE U npuMecH. MaccoBast 10Jist (W) mpruMecH
B o0pasie McxXoqHoro BeniecTBa. OCHOBHOE BEIIECTBO. PacueT macchl OCHOBHOTO BEHIECTBA IO Macce
BEIIECTBA, COJEPXKAILLEro ONPEICICHHYI0 MAacCOBYIO [OJII0 TpUMeced, M JApyrue pacueTbl ¢
HCIIOJIb30BAHUEM ITHX ITOHATHM.

Jdemoncrpanumn. 1. Munepanst Kynput u TeHopuT. 2. Oxcua prytu(1l). 3. Komnekuuu paznuusbix
BUJIOB Mpamopa 1 U3Jeiui (WM WITICTpauui n3nenuii) us Hero. 4. CMech peyHOTo M caXxapHOTIo Iecka
n ux paznmenenue. 5. Kommekmus «Hedtes m nHedrempomykte». 6. Kommekmust OBITOBBIX cMmecei
(KyTuHaApHbBIE CMECH, CHUHTETHYECKHE MOIOIIME CpEeACTBA, IIaMIyHH, HallUTKU W Ap.). 7. Jluarpamma
00BEeMHOr0 cocTaBa Bo3ayxa, 8. /[narpamma o0beMHOro coctaBa mpHpoaHOTO Tasza. 9- Ilpurotosnenue
pacTBopa C 3aJlaHHBIMH MacCOW M MacCOBOH J0Jiell pacTBOpeHHOro BemecTBa. 10. OOpa3isl BEMeCTB U
MaTepHajoB, COAEPKAIIUX OMPENEICHHYIO JI0JII0 TPUMECEH.

Jomamnuii 3xcnepuMenT. 1. M3ydeHue cocraBa OBITOBBIX KYJIMHApPHBIX M XO3AHCTBEHHBIX
cMeceil 1Mo ATWKeTKaM. 2. [IpuUroToBieHHME pacTBOpa COJHM, pacdyeT MacCOBOW JIOJM PacTBOPEHHOTO
BEIIECTBA M OMNBITHI C MOJYYEHHBIM pacTBopoM. 3- M3ydeHme cocTaBa HEKOTOPBIX OBITOBBIX W
(bapMaleBTUUECKHX MPEnapaToB, COJEpKalUX OMPEIEIEHHYIO J0II0 IPUMECeH, 0 UX ITHUKETKAM.

IIpakTuyeckasi padora 3- IlpurortoBrmeHue pacTBOopa ¢ 3aJaHHOM MacCOBOW  JIOJICH
PacTBOPEHHOIO BEILIECTBA.

Tema 3.

SIBJjenusi, mpoucxoasume ¢ Bemecrsamu (14 )

Pazoenenue cmecen. TloHsTHe 0 pasne’leHUHd CMeced W OYHMCTKE BelmecTB. HekoTopbie
MpOoCTENIINe COCOObI pa3/ieIeHns CMECeH: MpoceuBaHue, pa3elieHne cMeceid MarHuTOM, OTCTauBaHUE,
JeKaHTalusl, eHTpUu(yrupoBaHue, pa3aeleHue ¢ IOMOUIbIO IeTUTEIbHOW BOPOHKH.

Qunbmposanue. unbTpoBanue B 1aboparopuu, ObITY U Ha pou3BoAcTBe. OunpTpar.

Aocopoyus. Tlonarue o0 amcopOuuu u aacopOeHTaX. AKTUBUPOBAHHBIN yrojib KaK BayKHCHIIHIA
agcopOeHT, ero HucCmojb30BaHuE B ObITY, Ha NPOM3BOACTBE M B BOCHHOM jJeje. YCTpPOMCTBO
MIPOTUBOTa3a.

Jucmunnayus, xpucmaniuzayus u evinapuéanue. JUCTUIALMA KaK TPOIECC BBIACICHUS
BEIECTBA U3 JKUIKOM cMmecH. JucTminmupoBanHas Boja u oOnactu ee npumeHeHus. Ileperonka nHedru.
Hedrenponykrel. ®pakiuoHHas NEperoHKa XUAKOTo Bo3ayxa. Kpucrammmsanus U BbIIapuBaHUE B
naboparopun (KpucTamiu3atopsl U GpaphopoBbie YalIKK ISl BHIIAPUBAHKS) U PUPOJE.

Xumuueckue peaxyuu. TloHATHE O XUMHUYECKOM peakIMU Kak Mpoliecce MPEeBpaIIeHUs] OIHHUX
BEIIECTB B JIpyrue. YCIOBUS TEUCHUS U MPEKPAIICHUS] XUMUYECKUX PEaKIni.

Ipusnaxku xumuueckux peaxyui. VI3MeHeHHME 1IBETa, BBIMAJCHHE OCaJKa,  PACTBOPEHUE
ocaJika, BbIIETICHHUE Ta3a.

Hemoncrpanun. 1. IlpocemBanume cmecn Mykd W caxapHoro mecka. 2. Pasnmenenue cmecu
MOPOIIKOB Cephl U kene3a. 3. PazgeneHne cMecu MOPOIIKOB cephl U necka. 4. Paznenenue cMecu BOJIBI
M PACTUTENBHOTO Maclia C T[OMOIIbI0 JeNUTeNbHOH BOpoHKU. 5. LlenTpudyrupoBanue. 6.
OunbTpoBaHue. 7. PecnupaTopHble Mackd W MapieBble MOBS3KUA. 8. AJICOpOIIMOHHBIE CBOMCTBA
aKTUBUPOBAHHOTO yrisl. 9. CuiHKarenb M ero NMpuMeHeHHe B ObITY M JIETKOW MpOoMBINIIeHHOCTH. 10.
[IpotuBoraz u ero ycrpoiictBo. 11. [lonyueHne TUCTHIITMPOBAHHOW BOJABI ¢ TIOMOIIBIO JTaOOPATOPHOI
yCTaHOBKH JUTsl meperonku xuakocreid. 12. Komnekuus «Hedts u HedTenmpoaykte». 13. Pa3nenenue
CMECH TepMaHraHaTa U JUXpoMara Kaius crocoOoMm kpucrtamnusanuu. 14. BzaumopelicTBue



IIOPOILKOB JKejie3a W cepbl Npu HarpeBaHuu. 15. IlomydeHue yriekucioro rasa B3auMMOAECHCTBHEM
MpaMopa C KUCIOTOH M OOHapyXeHHe ero ¢ IOMOIIbI0 HM3BECTKOBOHM Boabl. 16. Karamutmueckoe
pasio)keHue Iepokcuja Bojopoja (KaTalu3aTop — AUOKCHA Mapranua). 17. depMmMeHTaTUBHOE
pa3noKeHUe TIEePOKCUAA BOJAOPOJA C TOMOIIbIO KaTanm a3bl. 18. KucioTHBIM OTHETYMIMTENh, €ro
yCTpOHCTBO ¥ mpuHIMN jeiictBug. 19. Peakuust HelTpanu3auumu OKpamieHHOTO (eHOI(TaIeuHOM
pacTtBopa 1ienouyu kuciotoid. 20. B3aumoneiicTBue pacTBOpPOB NEpMaHraHaTta M JuUXpomara Kajus C
pactBopoMm cynbbputa HaTpus. 21. Ilomydenme ocaaka ruapokcuga meau (I1) wnmm  ruapoxcuaa
xene3a(lll) peaknueit obmena. 22. PacTBopeHHE TOTYYCHHBIX OCAIKOB THAPOKCUIOB METaNIOB B
kucinore. 23. IlomydeHue YrieKucioro ra3a B3aMMOJCHCTBHEM pacTBOpa KapOOHaTa HATpHA C
KHMCJIOTOM.

Jlaboparopubie omnbIThl. 1. M3rotoBnenne ¢uiabTpa U3 QUIBTPOBAIBHOM Oymaru wWiu
OymaxkHOM canderku. 2. M3ydeHue ycTpoucTBa 3aKHUTAIKH U €€ TIaMEHH.

Jomamnuii ’xcnepumeHT. 1. PasneneHne cMecu Cyxoro MOJIOKa M PEYHOTO Iecka. 2.
N3roToBnenne MapiieBOM MOBSA3KM Kak CpeACTBa WHAMBUAYAJIBHOM 3alUThl B MEPHOJ SHUAEMUU
rpumrmna. 3. OTcTauBaHue B3BECH MOPOIIKA JJIs YUCTKU MOCY/AbI B BOJE U €€ JeKaHTauus. 4. Ancopouus
aKTUBHPOBAHHBIM YIJIEM KpacsIUX BEIIECTB MENCH-KOJBL. 5. AncopOuus KyKypy3HBIMH IajJOyKaMu
nmapoB TMaxy4ywx BemiecTB. 6. M3ydeHwe cocTaBa W NPUMEHEHHS CHHTETHYECKHX MOIOIIUX CPEJCTB,
coJiep’KalluX 3H3UMBIL. 7. PaznojkeHue cMecu MUTHEBOM COJbI M CaxapHOM MyJpbl MPH HarpeBaHuu. 8.
PactBopenue B Boje TabnmeTkn acniupuaa YIICA. 9. IlpuroroBieHre H3BECTKOBOW BOJIBI M OIBITHI C HEH.
10. B3aumojieiicTBHEe pacTBOpa MepMaHraHaTa KaJius ¢ aCKOPOMHOBOH KHCJIOTOM.

IpakTuyeckas padora 4 (moManHU SKCHIEpUMEHT). BhipaiuBanie KpUCTAIOB COJIH.

IIpakTnueckas padora 5. OdyncTka MOBapEHHOH COJU.

[Mpaktrueckas padora 6 (momamrHuii SkcriepuMent). Koppo3us mMeTamios

YYEBHO-TEMATHUYECKUM TJIAH

No Tema B ToMm umnciie

IPaKTHYCCKUX
pador
KOHTPOJIbHBIX
pador

ITo pabGoueii
IporpaMme

1. | Xumus B IEHTPE €CTECTBO3HAHUS 10 1
2. | MaremaTtnueckuie pacdeTbl B XUMUU 10 1
3. | SIBaeHUA, IPOUCXOAAIINE C 14 2
BEII[ECTBAMU
HToro 34 3 1




K&HGHI[apHO-TeMaTquCKOG IIJTAaHUPOBAHUC YPOKOB XUMHH B 7 xnacce.

CocraBuna Ha ocHoBe nporpamMmbl O.C. IN'abpuenstHa u .I'. OctpoymoBa «CTapT B XUMHIO»

(1 gac B Henemto, Bcero 34 yaca)

Ne Ioaro-
Hara | n/ | Tema ypoka BBoaumblie nonsiTusi JlemoncTpaui, ToBka k | J1.3.
JlabopaTopHblie ONbITHI
1 I'mA
Tema 1. Xumus 6 yeumpe ecmecmeosnanusi. I Quacos)

1 XuMHs KaK 4acTh ecTecTBO3HaHus. | EcrectBo3Hanme npeamMer xumun. Bemecrsa. | J.1. Komnekuust pa3HbIX Tl U3 OJJHOTO BELIECTBA. 81,
IIpenmer xumnu. BBoaHbIii Tena. . 2. Konnexuus pa3inuvHbIX TEJ. ymp.4-6
HHCTPYKTAXK IO THG. JI.O.1 Onucanue coiictB O3
MeToas! n3ydyenus ecrectso3Hanus. | HaOmoneHue, rumoresa, SKCIIEpHMEHT, . 3. YuebHoe 060pynoBaHue, UCTIONB3YEMOE IIPU 82, ymp.

nabopartopusi. DKCIEpUMEHT J1a00paTOpHbIH, | W3Yy4eHWH (PU3UKH, XUMHUH, OUOIIOTHH, reorpadum. 1-4
nomarraui. CrocoOb! puKcanuu JI.O. 2 CtpoeHue TIaMeHH CBEYH.
Pe3yabTaToB.

2 ILI.P. Ne 1. 3naKkoMcTBO ¢ Al17 (1.5, 81, 2,
JIaGOpaTOpPHLIM 000PY/10BaHHEM. 4.15.15.2) | ctp.14-22
IIpaBuia Th npu padoTe B
XHMHUYecKoi 1abopaTopuu.

3 I1.P. Ne2 Ha6.iroieHue 3a ropsinieii Al17 (1.5, Crp.22-
cBeYoii. YCTPOHCTBO CIMPTOBKH. 415152) |23
IIpaBuna pa6otsl ¢
HarpeBaTeJIbHBIMHM NPUOOPaAMH.

4 MopnenupoBanue. MonenupoBaHue, MOJENH, AIeKTpodopHast . 4. DnexrpodopHasi MallIMHA B JCHCTBUH. 83, ymp.
MamHa (a0CTpaKTHAsE MOAETHh MOJTHHUH). . 5. l'eorpadmyeckue Monenu — riodyc, Kapra. 1-4
buonoruueckue Mmynsku. Mogenu B XUMUM: J1. 6. bruonornieckue MoJiely — MyJISKH OpPTaHoOB,

MaTepHajbHbIe (MOAEIH ATOMOB, MOJIEKYJI, CHCTEM OpPraHOB PacTEHHH, )KUBOTHBIX, YEJIOBEKA
KpPHUCTAJIOB; anapaThl) K 3HAKOBBIE . 7. ©Ousuueckre U1 XMMHYECKHE MOAEITH aTOMOB,
(XMMHUYECK1e CUMBOJIBI, (YOPMYIIBL, MOJIEKYT KPUCTAJIIMIECKas peleTKa.
YpaBHEHHS] XUMHUYECKHUX PEAKIHHN).
XuMnueckasi CHMBOJIMKA. XUMHUYECKUE 3HAKH, XUMHYECKHE (POPMYIIBL, J. 8. O6bemHBIe U mapocTepkHeBbie Moaenu HoO, 84,
HHIEKCHI, KO3 (HUIMEHTEI. CO, SO, CHa. yiip.4-6
Jomarmmanii skcniepuMenT 1. M3rotoBneHwne Moaemei
MOJIEKYH U3 TUIACTHIINHA.
Xumus n pusuka. YHUBepcaabHbIH . 9. PacipoctpaHeHue 3amnaxa oJeKOI0HA, TyXOB 81,
XapaKTep MOJIeKYJ — KHHeTHYeCKOii WM JIe30/10paHTa, Kak nporecc muddysun. ymp.1-6

Teopuu.

. 10. O6pa3mp! TBEPIBIX BEIIECTB,
KPHUCTAJLUTIIECKOTO CTPOCHHUS.
. 11. Monenyu KpUCTaJUTMIECKUX PEIIETOK.
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JI1.O. 3 Habmonenne OpOyHOBCKOTO JBHKECHHS
YacTHYEK YEPHOU TYIIH 110]] MUKPOCKOIIOM.
Jomaninuii akcniepument 2 Mzyuenue ckopoctu
mddy3un asposoneii. JloManinuii skcriepuMenT 3
Juddysus caxapa B Boze.

Xumus 1 pu3uKa. ArperatHoie ArperatHoe COCTOSIHHE BEILIECTB: TBEP/BIX, J.12. Tpm arperatubix cocrostaus H,O. 86,
COCTOSTHHSI BelllecTBA. JKUJIKHX, Ta3000pa3HbIX, TUIA3MEL. J.13. TlepenuBanue CO2 B cTakaH ypaBHOBEILIMBAHUE ymp.6-8

Ha Becax.

J.14. Komtexiyst KpUCTaITMYECKUX U aMOP(HBIX

BEILIECTB ¥ U3/IEIHUH U3 HUX.

Jlomaniauii skcriepuMeHT 5. OTBITHI ¢ MyCTOM

3aKpBITOH IIACTUKOBOM OYTHIIKOM.
Xumus u reorpadus. . 15. Konneknusi MHHEpaIOB. 87,

J1.16. Komtekiust TOpHBIX MOPOJ. ymp.1-7
Xumust 1 6UoJIOTHs. . 17. CripToBas 3KCTPaKIHs XJIOpohHIIIa. 88,

M. 18. IlpokanuBaHue Cyxoii 3eJIeHH pacTeHUI B ymp.4-6

My(]enbHOH Ieuu A7t N3Y4eHHUsI KOMUYECTBEHHOT O [1.9.6-8

COCTOSIHHSA MUHEPAJIbHBIX BEHICCTB.

JI.O. 5 O6HapyxeHHe KHpa B MOJCOTHEIHUKE U

TPELIKNX Opexax.

J1.O. 6. O6HapyxeHHe d3pUPHBIX Macel B KOPKe

aIreNbCHHA.

JI.O. 7. ObHapyxeHue 6enka KISHKOBHHBI 1

KpaxmaJla B IIILIEHUYHON MYKE.

Jomannuii sxcriepument 6. Konndectsennoe

conepxxanne HoO B cBexeil 3eneHu.

Jomainuii 3xciepument 7. Bzaumozenicteue

acKOpOMHOBOI KHCIIOTHI C Ja.

Jomarnrauii sxcriepument 8. MzyueHne coctaBa

HOJTMBUTAMHIHOB JOMAIIHEH alTeuyKH.

Tema 2. Mamemamuuecxkue pacuemst 6 xumuu. (10 uacos)
OTHOCUTeNBHAA ATOMHAS U Ar, Mr. 810,
MOJIEKYJIAPHAsE MACChL. ymp.4-6
MaccoBas 10J51 XHMHYECKHX . 1. MuHepaJIsl KylpuT, TSCHOPHT. A19 (4.4.1) | 811,
3JIEMEHTOB B CJI0;KHOM BeIIlECTBE. . 2. Oxcun pryru (I1) C2 (4.4.2) ymp.2-3
Yucrele BelecTBa H CMECH. Uwcreie BemecTBa U cMecu. CmecH: J. 3. Konneknus pa3inu9IHBIX BUIOB MpaMopa 1 812,
ra3000pas3Hble, )KUIKNE, TBEP/BIC; W3JICUN U3 HETO. ymp.4-6
TOMOI'€HHBIE, TE€TEPOT €HHBIE. J. 4. Pa3nenenue cMecu mecka U caxapa. A0.1

[. 5. Llenrpudyruposanue.
J1. 6.®unpTpoBanue.

Jomanianii skcniepument 1. M3yuenne coctaBa
OBITOBBIX KYJIMHAPHBIX, XO3IHCTBEHHBIX CMECEH I10
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ITHUKCTKaM.

O0bemMHast 10151 KOMIIOHEHTa OOBEMHast oIS . 7. lnarpaMma 00bEMHOTO cOCTaBa BO3/IyXa. A19 (4.4.1) | 813,
ra3oBoii CMecH. J. 8. lnarpaMma 00beMHOT0 cocTaBa IPHUPOTHOTO C2(4.4.2) ymp.2-4
rasa.
MaccoBasi 10,11 pACTBOPEHHOI'0 MaccoBast 1omsl. . 9. [lpurorosieHue pacTBopa ¢ 3aaHHOi Maccod u | A19 (4.4.1) | 814,
BeIeCTBA B PacTBOpe. MacCCOBOH JIOJICH pacCTBOPEHHOT'O BEIIICCTBA. C2(4.4.2) ymp.2-4,
Jomaninuii a3xcniepument 2 [Ipurorosnenue ctp.77,
pacTBopa COJH, pacieT MacCOBOM JIONU P. B. U OMBITHI J1.3.2
C TOJTYYEHHBIM PaCTBOPOM.
IL.P. Ne.3 «IIpuroroBJieHne
pacTBOpa ¢ 3aJ1aHHOIi MaccoBOit
J0J1eli pAaCTBOPEHHOI0 BELECTBA)
MaccoBasi 10,1 mpuMeceii. [Ipumecw. J1. 10. O0pa31ipl BEMIeCTB U MaTEPUAIOB Al19 (4.4.1) | 815,
COZIEpIKAINX ONPEENICHHYIO J0IT0 IPUMECeH. ymp.3-4,
Jomamnuit axcniepument 3. M3yueHue coctaBa J1.9.2
HEKOTOPBIX OBITOBBIX U (papMaKOIOrHUECKIX
NpernaparoB, COJEPKAIINX ONPEIEICHHYIO 00
MMPUMECH 110 UX ITUKETKaAM.
PelieHue 3a1a4 U ynpaskHeHuii no 816,
TeMme «MaTteMaTHiecKHe pacyeThbl B ymp.3-4
XHMUW
O0o0meHue U cucTeMaTu3anus, 810-16
KOppeKIus 3HAHMIA 110 TeMe
«MaremaTnyeckue pacyersl B
XHMUN
K.P. Nel «MaTtemaTnueckue
pacuyeTbl B XUMHH.
i,
# o Tema 3. Aenenus, npoucxooswue c eewecmeamu. 14 yacos)
Paszgenenue cMeceid. CwMmecwH; mpocenBaHNe, OTCTAaUBaHHE, . 1. IIpocenBaHue 4epe3 CUTO MYKH U caxapa. A6 (2.1) 817,
JeKaHTaLusl, EHTpU(yrupoBaxue, I. 2. Paznenenne Si Fe. A.9.5
JIeNUTeNbHAs BOPOHKA, pa3ciIeHNe M. 3. Paznmenenre S u mecka.
MAarHUTOM. . 4. Paznenenre BOABI M pACTHTENFHOTO Maciia
JIENUTENbHOW BOPOHKOM.
. 5. Lenrpudyruposanue.
Jomarmmanii sxcniepumenT 1 Paznenenne cmecn
CYXOT'0 MOJIOKA U PEYHOT'0 TIECKa.
PuUIbLTPOBAHHUE. OuneTpart, GUIBT. . 6. dunsTpoBaHue. A6 (2.1) 817,
. 7. PecnupaTopHbIe MaCKH M MapJeBbIE MOBSI3KU. 193.2,3

JI.O. 1. U3roroBnenne puibTpa u3 GUIbTPOBATHHON
Oymarn mim OyMakHOU candeTku.

Jomananii sxciepumenT 2. MzrotoBnenne
MapIIeBOH MOBS3KH KaK CPEACTBA NHIMBHIYAJILHOH
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3aIIUTHI B IEPUOJ TPHUIIIIA.
Jomarrnuii sxcriepument 3. OTcTanBaHue cMecH
TOPOIIKA [T YHCTKHU NOCYABI U €€ TeKaHTalHs.

Ancopouusi. Ancop6mwsi, cCOpOeHTEI. Y CTpOWCTBO J1. 8. AncopOumoHHBIE CBOIICTBAa aKTUBUPOBAHHOTO A6 (2.1) §17, 1.0.
MIPOTUBOra3a, aKTHBUPOBAHHBIH YT OJIb. YIS, 4,5
. 9. Cenukarens u ero npuMeHeHne B OBITY U
JIETKOHN TPOMBIIILIEHHOCTH.
. 10. IIpotuBoras u ero ycTpoicTso.
Jomanrnuii sxciepuMenT 4. AncopOrus
KYKYpY3HBIMH TTI0YaTKaM¥ [1apoOB IaXy4HX BEIIECTB.
JlomanrHuii SKCriepuMeHT 5. AicopOuus Kpacsimmx
BEILIECTB KOKa-KOJIbI aKTHBUPOBAHHBIM YIJIEM.
JucTnnnsums, KpUCTAIM3ALNA, Juctunnsanms, TUCTHUIATOP, . 11. Ilonyuenune AUCTUIIIMPOBAHHON BOJBI. A6 (2.1) 817,
BbINIAPUBAHHE. JUCTWIUIMpOBaHHAas Boda. Kpucrannusamms, . 12. Konnekuust HehTh ¥ HEPTENPOAYKTHI. I1.P.Ne4,
KPHUCTAJLTU3aTOPHIL. J. 13. Pa3enenue nepMaHraHaTa u TuxpomMara cTp.96-97
KaJIMsl CIOCOOOM KPHCTaJLTU3AIINH.
IL.P. .Ne.4 (mnomamHuii IT.P.Ne5
IKCIEPUMEHT).
« BeipamuBanue KpuCTaIJI0B
coam». Oocy:xknenue padorsl. Utorn
KOHKYpca Ha Jy4IUnii KpucTaJLIL.
IL.P. NeS «OuuncTrka noBapeHHOI
CoIH»
XuMuyeckue peakuuu. XMMHUYECKUE pEaKMU. Y CIOBUS TEUEHUS U . 14. Bzanmoneiicteue S u Fe npu t. A6 (2.1) 818,
MpEKpaIeHNs] PeakLnii. . 15. Ionyuenne CO; B3auMoAeHCTBHEM MpaMopa 11.2.6
KHCIIOTON 1 00HapyXEHHE ero H3BECTKOBOU BOJIOM.
M. 16. Katanutuaeckoe pasnoxerne H02 (MnOy) .
17. ®epmenratuBHOe paznoxenue HyOo.
J. 18. KucioTHbIi OrHETYIINTENb, €r0 YCTPOHCTBO,
MIPUHLIMII JEUCTBHUSL.
Jomarnrauii sxcriepuMenT 6. Vzyuenne coctaBa u
npumerennss CMC, comepkamux. SH3UMBL
Ipu3HaKky XUMUYECKUX PeaKIuii. . 19. Peakuyu HeliTpanuzanuu ¢ peHondraaenHoM. | A6 (2.1) 819,
. 20. Bzaumogeticteue pactBopoB KMnOs u J1.9.7-10,
K2Cr,07 ¢ pactBopom NaySOs. IT.P.Ne:6

M. 21. Tonyuenne ocagka Cu(OH), u Fe(OH);
peaxmmii oOMeHa.

. 22. Tlonyyenue CO, u3 kapOoHATA HATPHUS C
KHCIIOTOM.

JI.O. 2. N3y4enune ycTporcTBa 3a)KUTAIKA U €&
TUTAMEHH.

Jlomanranii sxcriepuMenT 7. Pasnoxenue mTbeBon
COZIBI ¥ CaxapHOW IMyIpbI IIPY HarPEBAHUH.
Jomananii skcriepuMenT 83 PacTBopenne TabneTku
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VIICA B H;0.

Jomaninuii axcniepument 9. Ilpurorosnenue
U3BECTKOBOM BOJIBI U OIBITHI C HEM.
Homamnuit sxciepument 10. Bzaumoneiicteue
pactBopa KMnO: ¢ ackopOUHOBOI KHCITOTOH.

IL.P. Ne6 (nomamHuii IKCIIepUMEHT) 817-19

Koppo3ust metasiioB. O6cysxaeHnue

HTOr 0B, KOHKYPC HA JIyqIImii

IKCIIEPUMEHT.

O06o0meHne cucTeMaTH3anus, 817-19

KOPPEKIUs 3HAHMIA 110 TeMe.

K.P. No2. «SIBieHus, npoucxoasinue IToaroro

¢ BelleCTBAMM». BKa K
KoH(epe
HII.
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Yyeono-meronnuecknii KOMILICKC:

I'a6puensn O.C. BBomuslii Kypc B xumuio 7 kiacc. Ilponenesruueckuii kype. M.: Ipoda,
2007-2010rr.

INabpuensn O.C., [Hunapesa I'.A. Xumun: Meronndyeckoe nocodue K nporneieBTuIECKOMy
Kypey 7 xnacc. M.: [Ipoda, 2007-2010rr.

labpuensa O.C., Hlunapesa I''A. Xumus. Pabouas terpanp 7 xiacc. M.: JIpoda, 2007-
2010rr.
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