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|. IosicHUTEJbHAA 3AMNCKA

Pabouas nporpamma paspaboTaHa Ha OCHOBE:

- OOIl [onomHUTETHHOro 00pa3oBaHMs €CTeCTBEHHOHAy4YHOH HampasieHHoctd MBOY «I'yceneroBckas
COIL nmenu I'epost Coserckoro Coroza B.U. 3axapoay;

- [lonoxxenust o LlenTpe 0Opa3oBaHUs €CTECTBEHHO-HAYYHOM M TEXHOJIOIMYECKOM HampaBiieHHOCTel « Touka
pocta» Ha 6aze «MBOY «I'ycenerosckas COLL numenu I'epost CoBerckoro Coro3za B.M. 3axapoBay

- [onoxxenust o paboueit mporpamme y4eOHBIX KypCOB, IPEAMETOB, TUCHMILINH (Moayneir) MBOY
«I'yceneroBckas COIII umenu I'epost Coserckoro Coro3a B.U. 3axapoay;

- [Tonokenus o TexkyuieM U npoMekyrouHoM koutposie MBOVY «I'yceneroBckas COLI umenu ['epost
Cogerckoro Coro3a B.U. 3axaposa»

- Ionoxenus o kpurepusix onenuBanust MbOY «I'ycenerosckas COILL umenu ['epost Coetrckoro Coroza
B.U. 3axapoBa»

O6ocHoBanue: [Iporpamma «B XxuMuu Bce HHTEPECHO» AETAM3UPYET COACPKAHUE Kypca BHEYPOUHOM
JeSITEIbHOCTH, JaeT M0ApOOHOE paclpeiesieHue YacoB U M0CJIE0BATEIbHOCTD U3YUEHHS TEM U Pa3zelioB.

JlanHast mporpaMMma npeaHa3zHaueHa JIjs yJammxces 8- 9 kiacca, mo3BOoJsieT PacliupUTh U YIIIyOUTh y
ydaluxcs MpakTU4ecKoe MPUMEHEHHE MTOJIyYEHHBIX TEOPETUUECKUX 3HAHUN TTOXUMUH.

[Iporpamma paccuntana Ha 68 yueOHBIX yaca (2 Yac B HEJEN0), ODUCHTUPOBaHA HA YIIyOJieHHE U
paciivpeHye 3HaHui, Ha pa3BUTHE JTI0003HATENLHOCTH UMHTEPECAa K XUMHUU, Ha COBEPILIEHCTBOBAHUE YMEHUN
y4anuxcs o0paaThCs C BeEeCTBAMHU.

JlaHHBIII KypC BHEYPOYHOM JEATEIBHOCTH MPEAYyCMAaTPUBAET DSKOJOTMYECKYH) HaIPaBICHHOCTb
XMMHUYECKOro o00pa3oBaHus, MNpeaycMaTpuUBaeT O3HAKOMJICHHE YYalIUXCS € XUMHYECKHMMM AacleKTaMH
COBPEMEHHOM 3KOJIOTMM M 3KOJIOTHYECKUX MpolieM (rnodajibHOE MOTEIUIEHHE KJIMMaTa, O30HOBBIE JBIPHI,
KHUCJIOTHBIE JIOKIH, 3arpsI3HEHNE OKPYKAIOIIEeH cpe/ibl, HCTOIEHUE TPUPOTHBIX PECYPCOB).

[leHHOCTH MpOrpaMMBbI 3aKI0YaeTCAd B TOM, YTO ydallhecs ¢ MOMOIIbIO KEeHC — TEXHOJIOTHH MoJTydaT
BO3MOKHOCTh [TOCMOTPETh Ha Pa3JIM4HbIe MPOOIEMbl C MO3UIMH YUEHBIX, OLIYTHTh BECh CHEKTp TpeOOBaHUM
K HAyYHOMY HCCIJIEIOBaHHUIO.

AKTyaJlbHOCTb IIPOrpaMMBbl B TOM, YTO OHA CO3JAE€T YCJIOBHA JUISl COLUAIBHOIO, KYJIbTYPHOIO M
po(hecCHOHABHOTO CaMOOIIpeIETICHHsI, TBOPUECKON camopealn3aluy JUYHOCTH peOEHKa, popMUpOBaHUS
XMMHUYECKOH TpaMOTHOCTH. 3HaHMSA M YMEHMs, HEOOXOAMMBIE JUIs OpraHu3alMM MHCCIIE0BaTENIbCKOM
NesITeIbHOCTH, B OyAyIIeM CTaHyT OCHOBOH JJisi OpraHM3allui Hay4YHO-HCCIIEOBATEIbCKON JESITEIbHOCTH B
BYy3ax, KOJUIEJDKAX, TEXHUKYMax U T.J.

Bce vHHOBallMOHHBIE TMEJArOrMYECKWe TEXHOJOTHMU H3HAYaIbHO CTPOATCS Ha KOMIETEHTHOCTHOM
MOJIX0/I€ M HalleJeHbl B pe3yibTare OOydeHus Ha OyaylIyro NpoQecCHOHANbHYIO NesITeIbHOCTh. JlaHHOe
YTBEPKICHHUE U OMNpeJeNsieT akTyalbHOCTh puMeHeHus «Keiic — metona» B npaktuke oOpasoBanus. Kelic —
TEXHOJIOTUHU MPEJCTABISAIOT co00i rpymniy oOpa30BaTeNbHBIX TEXHOJOTHM, METOIOB U MPUEMOB 0OyUeHUS,
OCHOBAaHHBIX Ha pEUIEHWM KOHKPETHBIX MpoOieM, 3a7ady, I[O3BOJSIOT B3aUMOJIEHCTBOBAaTh BCEM
00yyJaroImumMcsi, BKJIoYast pernoaaBaTes.

[Ipn pa3pa®oTke mporpamMmbl akIEHT JeNajcsi Ha BOMNPOCHl, KOTOpble B 0a30BOM Kypce XHUMHUU
OCHOBHOM IIKOJIBI pacCMAaTpPUBAIOTCS HENOCTATOYHO IOJHO WJIM HE pPAacCMAaTPUBAIOTCA COBCEM. 3aJauu U
YOpa)KHEHUS MOJOOPaHbI TaK, YTO 3aHATHUS MO UX OCMBICIICHUIO U PELIEHUI0 MPOXOJAT JIMOO mapajuieabHo ¢
M3y4aeMbIM Ha ypoKax MaTepHuajoM, MO0 KaK MOBTOPEHHE yKe MOTyYEeHHBIX 3HAHUH.

[IpakTnueckass 3HAUMMOCTH IPOTPaMMBbl 3AKJIKOYAETCS B TOM, YTO C ITOMOIIBIO KEHC- TEXHOJOTHUH
ylaeTcsl aKTHUBU3UPOBATh pa3iuyHble (DAKTOPBI: TEOPETHYECKHE 3HAHMS 10 TOMY WJIM HHOMY Kypcy,
MPAKTUYECKHUM OMBIT 00y4aeMbIX, UX CIIOCOOHOCTh BBICKA3bIBATh CBOU MBICIH, UACH, MPEUIOKECHUS, YMEHNE
BBICIIyIIaTh AIbTEPHATUBHYIO TOUKY 3PEHHUS, U apTYMEHTUPOBAHO BBICKA3aTh CBOIO

Ha 6a3e nientpa «Touka poctay MBOVY «I'yceneroBckas COILL umenu ['epost Coserckoro Coroza B.1.
3axapoBa» o0ecrieunBaeTcsi peaiu3anus 00pa30BaTEIbHBIX MPOTrpamMm €CTECTBEHHOHAYYHOU u
TEXHOJOTUYECKOU HAIPABJIEHHOCTEN



pa3paboTaHHBIX B COOTBETCTBUHM C TpeOOBAaHHMSIMM 3aKOHOJATENILCTBA B cdepe 0o0pa3oBaHMs U C
y4éToM pexomeHaanuii @enepaibHOTO oneparopa yueOHOro npeamera « XUMHUs».
OO6pazoBatenbHas MporpaMMa Mo3BOJIIET UHTETPUPOBATh PeaTU3yeMble MOAXOMAbI, CTPYKTYPY
U coiepXaHHe NpU OpraHu3aluu oO0ydeHuss XuMuM B 8—9 Kkiaccax, BBICTPOGHHOM Ha 0aze
T000T0 U3 IOCTYIMHBIX Y4eOHO-METOANYECKUX KoMIUIeKcoB (YMK).
Hcnons3zoBanne obopymoBanus «Todka poctay npu peanuszanuu ganHoir OIl mo3BossieT
CO3/1aTh yCIJIOBUSL:

- AJIA paCHIMPCHUA COACPIKAHUS IKOJIBHOI'O XUMHYECKOTI'O O6p330BaHI/I$I;

- IJIA TIOBBILICHUA HO3HaBaTeJ’IBHOI>1 AKTHUBHOCTHU 06yan0H1ch;1 B eCTeCTBeHHOHay‘-IHOﬁ
o0Jacty;

— I pa3BUTHS JIMYHOCTH peOEHKa B mporecce OOyYeHHs XHMMHHU, €ro CIOCOOHOCTEH,
(dbopMHpPOBaHUS U YIOBIETBOPEHUS COIIMAIBHO 3HAUUMBIX [ | HHTEPECOB U MOTPEOHOCTEH;

— i paboThl ¢ OMApEHHBIMU IIKOJBHUKAMH, OpPTaHU3AIMH WX PAa3BUTUSA B Pa3IUYHBIX
obJacTsax oOpa3oBaTeIbHOM, TBOPUYECKON ACATEIHHOCTH. []
Iean u 3agaun

1. Peanusanmus OCHOBHBIX 00LIEOOPA30BATENBHBIX HPOTPAMM IO YYeOHBIM IpPEAMETAM
GCTGCTBGHHOHaquOﬁ HarpaBJICHHOCTU, B TOM YHCJIC B paMKax BHGypO‘-IHOfI
JeSTEIbHOCTH 00yYaroIIuXcsi;

2. BBCACHHUEC COBPECMCHHLIX CPCIACTB 06yqu1/1;1 " BOCIIMTAHUSA AJIA U3YUYCHUS (B TOM YHCIIC
AKCIIEPUMEHTAJIBLHOT0) AUCHMILINH (MOAYJE) €CTEeCTBEHHOHAYYHOW HalpaBlIEHHOCTU
IIpH pean3ali OCHOBHBIX 0011e00pa30oBaTeIbHbIX IpOrpaMM 1
JIONIOJTHUTENBHBIX 00I111€00pa30BaTeNbHbIX MPOrpaMM, B TOM 4YHCJIE JUIsl pacIIMpeHus
cojiepKaHusl yueOHOro mpeamera « XuMus».

3. BOBIEYECHHE yUAIUXCS B IPOEKTHYIO JIEATEIBHOCTD.

[IpodunpHenii kommiuekt obopyaoBanust 1eHTpa «Touka pocray obecrneunBaer
3¢ (deKTUBHOE AOCTHKEHHE 00pa30oBaTENbHBIX PE3YJIbTAaTOB OOYyYarOIIMMHUCA MO MPOrpaMMam
€CTECTBEHHOHAYyYHOW HamnpaBiIe€HHOCTH, BO3MOKHOCTh YINIyOJEHHOIO H3y4Y€HHUs OTAENIbHBIX
MIPEeIMETOB, B TOM 4Mciie Il POPMUPOBAHUS U300PETATEIBCKOT0, KPEaTUBHOTO, KPUTHUECKOTO
MBIIUICHUS, Pa3BUTHS (YHKIMOHAIBHOM TPaMOTHOCTH Y O0OydYaromuxcs, B TOM 4YHCIIE
€CTECTBEHHOHAYYHOW U MaTEMAaTUUYECKOM.

SKCHepI/IMeHT SBIAETCSI WCTOYHUKOM 3HAHUH M KPpUTEpUEM HX HCTUHHOCTH B HAYKCE.
Konnenmust coBpeMeHHOro o00pa3oBaHHs MOJPa3yMEBaeT, 4YTO B Y4YEOHOM SKCIIEPUMEHTe
BEAYILIYIO pOJb JOJDKEH 3aHATh CaMOCTOSITEJIbHBIA — HCCIIEIOBATENIbCKUN  YUCHUYECKHI
SKCIIEPUMEHT.



CoBpeMeHHBIE YKCIIEPUMEHTATbHBIC HCCISIOBAHUS 110 XUMHH YK€ TPYIHO MPEACTaBUTH 0€3 MCIOIh30BaAHUS
HE TOJIBKO aHAJIOTOBBIX, HO M HU(POBBIX M3MEPUTENBHBIX MpuOopoB. B DenepanpraoM ['ocynapcTBeHHOM
Oo6pazoBarenpHom Cranmapre (PI'OC) mpomucaHo, YTO OJHMM W3 YHUBEPCAIbHBIX YUYCOHBIX JICHCTBHIA,
MpPUOOpPETAEMBIX YYAIIUMUCS, JOJKHO CTaTh YMEHHUE «IPOBEACHHS OIBITOB, MPOCTBIX IKCIHEPUMEHTATbHBIX
UCCIIEIOBAaHUM, TPAMBIX M KOCBEHHBIX M3MEPEHUH C UCIHOJIb30BAHUEM aHAJOTOBBIX M LU(POBBIX
U3MEPUTENIbHBIX TPUOOPOBY.
VY4eOHbIi SKCIIEPUMEHT MO0 XUMHH, MPOBOJMMBIN Ha TPAJAMIIMOHHOM OOOpYJI0BaHUH,
0e3 nmpuMeHeHHs TUGPOBBIX Ta0OPATOPHIA, HE MOXKET MTO3BOJIUTH B TIOJTHOW Mepe PEIINTh BCE
3a/la4 B COBPEMEHHOM IIKOJIe. DTO CBSA3aHO C PSAIAOM IIPUUUH:

® TpaJNULHOHHOE LIKOJIBHOE 000PYI0BAaHUE U3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEN HE
[I03BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0OBAHMS;

° OJIUTCIIBHOCTE IMPOBCACHUA XHUMHUUYCCKHX HCCICNOBAaHUM HE BCeraa Corjacyerca ¢
JINTCIIbHOCTBIO y‘IC6HBIX 38.HHTPII>1;

®  BO3MOKHOCTBH IPOBEIEHHS] MHOTUX HCCIICOBAHUHA OrpaHHMYUBACTCS TPEOOBAHMSIMH TEXHUKU
0€3011aCHOCTH U JIp.

[MudpoBas  maboparopusi  IMOJHOCTBIO  MEHSET  METOJMKY M COJep)KaHue
SKCIIEPUMEHTAJILHON JIEATENbHOCTH U pellaeT BblllenepeunciacHHble npooiemsl. upoxuit
CHEKTp JaT4YMKOB TIIO3BOJISIET Y4YALIUMCS 3HAKOMHUTBCS C IapaMeTpaMu XUMHUYECKOTO
HKCHEPUMEHTa HE TOJbKO Ha KaYyeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. L{udposas
nabopaTopust TMO3BOJISET BECTH JUIMTENBHBIA  SKCIEPUMEHT JaXke B  OTCYTCTBHE
JKCIIEPUMEHTATOPA, @ YaCTOTA UX U3MEPEHUI HETIOABIIACTHA YEI0BEYECKOMY BOCIIPUATHIO.

B nmponecce ¢QopmupoBaHUS AIKCHEPUMEHTAIbHBIX YMEHUH YyUe€HUK o0ydaercs
NPECTaBIATh HH(OPMAIMIO 00 UCCIIETOBAaHUM B YETHIPEX BUIAX:

® B Bep6aJ'II>HOMI OIMKUCBIBATHL JKCICPUMCHT, CO3JaBaTb CJIOBCCHYIO MOJCIIb SKCICPUMCHTA,
(I)I/IKCI/IpOBaTB BHUMAaHHEC Ha U3MCPACMBIX BCIIMYHMHAX, TCPMHUHOJIOTHH;

® B TaOJMYHOM: 3aMOJHITH TAOJIUIbI JaHHBIX, JEXKALIUX B OCHOBE MOCTPOEHUs rpadukoB (Tipu
3TOM y yYallluXCsl BOSHUKAET NepBUYHOE ] MpejcTaBieHue 0 Maciitadax BEIUUHH);

® B rpau4ecKoM: CTPOUTH rpaUKU 1O TAOIMYHBIM JTaHHBIM, YTO J1a€T BO3MOXKHOCTh IIEpExo/ia
K BBIABM)KEHHIO THUIIOTE3 O XapaKTepe 3aBUCHUMOCTU MEXIY BETMYMHAMHU (IIPU ITOM yUHUTENb
[IOKA3bIBACT IPEUMYLIECTBO B BHU3yaJIM3allUM 3aBUCHMOCTEH MEXAy BeEIUYMHAMU,
HarJIsITHOCTh U MHOTOMEPHOCTB);



® B BHJEC MaTEeMaTHYECCKUX ypaBHeHHﬁ: JaBaTb MATCMAaTHU4YCCKOC OIIMCAHHUC B3aMMOCBA3U
BEJIMYKMH, MAaTEMaTHYECKOE 0000IIEeHHE.

[Tepexon OT KaXI0T0 3Taa NpeACTaBICHNs HHOOPMALIUH 3aHUMAET JJOBOJIBHO OOJIBIION
IPOMEXYTOK BpeMeHH. B 7—8 kiaccax 3TOT mpormecc HeoOXOAMM, HO B CTapIIMX Kiaccax
MOXHO OBUIO OBI 3TO BpeMs IOTPATUTh Ha pelIeHHe Oojiee BaXHBIX 33j7a4. B 3TOM IutaHe
QpoBbIe J1TA0OPaTOPUH CYIIECTBEHHO SKOHOMST BpeMs. DTO BPEeMS MOXKHO IOTPATUThH
cormaciko ®I'OC Ha QopMHUpOBaHUE HCCIEIOBATEILCKAX YMEHHMH yYalluxcs, KOTOpbIE
BBIPAXKAKOTCA B CJICAYIOIIUX I[eﬁCTBHfIXZ

- onpeeneHue NpoodIeMsl,

— IIOCTaHOBKa HCCHCHOB&TCHBCKOﬁ 3aJa4u;

— INIAHUPOBAHUEC PCIICHUWA 3a/1a4H,

— IIOCTPOCHUC MO,Z[GJICI;'I;

— BBIABHKCHHEC I'IIIOTC3, l OKCIICPUMCHTAJIbHAs IIPOBEPKA 'MIIOTES;
— AdHAaJIU3 JAHHBIX SKCIICPUMCHTOB NI Ha6JIIo,Z[eHPII>i;

— (dopMyIHpOBaHNE BHIBOJIOB.



1. MJIAHUPYEMBIE PE3YJILTATBI OCBOEHUSI TIPOI' PAMMBbBI
BHEYPOUYHOIi 1esiTeIbHOCTU «B XuMHH Bce MHTepecHO » 111 8-9 Ki1accoB ¢
HCNO0Jb30BaHNEM 000pya10BaHus HeHTpa «Touka pocTay ¢ onucaHueM YHHBEPCAIbHBIX
Y4eOHBIX J1efiCTBUi, JOCTUTAeMbIX 00y4aI0IIUMHUCS

JInyHOCTHBIE pPe3yJIbTAThI

OO0yuaromuiics MOIYYUT BO3MOKHOCTD TSl JOPMUPOBAHUS CIACAYIOMMX THIHOCTHRIX Y'Y /1
— OmpeJesieHne MOTHBAIMH U3yYeHHUs Y4eOHOTO MaTepHaa;

— OIICHMBAaHHME YCBAMBAEMOTO YYEOHOTrO Marepualia, HCXOJsl M3 COLUAIBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;

— IIOBBIICHHUE CBOCTO 06p330BaT€JII)HOFO YpPOBHA MW YPOBHA TOTOBHOCTH K H3YYCHUIO
OCHOBHBIX UCTOPHYCCKHUX CO6LITHﬁ, CBs3aHHBIX C Pa3BUTUEM XUMHUH U O6H.[€CTBa;

— 3HaHWE IPABWJI IIOBEJCHUS B UPE3BbIYAHBIX CUTYALUAX;
— OILICHUBAHUE COLIMAIBHON 3HAUMMOCTH NPOQECCHiL, CBI3aHHBIX C XUMUEH;

— BJAJICHUE TpaBUIaMH OE30MacHOTO OOpameHuss C XUMHUYCCKHMMH BCIISCTBAMHU H
000pyI0BaHUEM, MIPOSBIICHHE IKOJIOTHUECKON KYJIbTYPHI.

MeranpeamMeTHble pe3yJibTaThbl

Pecyiamusnvie

OOyyaromuiics MOJIy4uT BO3MOKHOCTH /1711 (POPMUPOBAHUS CIEIYIOMIUX PEryISTUBHBIX Y Y /I

— IeNenojaraHyve, BKIIIOYas IOCTAHOBKY HOBBIX Lieled, IpeoOpa3oBaHUE NPAaKTUYECKON
3a/1a4d B ITO3HABATEIIbHYIO, CAMOCTOATEIbHBIA aHAJIN3 YCIOBUM JOCTHIKEHHUS LEJIM HA OCHOBE
y4éTa BBIICJEHHBIX YUYUTEIIEM OpPUEHTHUPOB JACHCTBHSI B HOBOM Y4eOHOM MaTepuale;
IIJIAHUPOBAHUE MMYTH JOCTHKECHHUS LIEIICH;

— YCTaHOBJICHHE LIEJIEBBIX MPUOPUTETOB, BBIIEICHUE abTEPHATUBHBIX CHOCOOOB TOCTHKEHUS
1eJn ¥ BbIOOp Haunbosee 3¢ (heKTUBHOIrO crnocoba;

— yMEHHUE CaMOCTOSATEIbHO KOHTPOJIIMPOBATH CBOE BPEMS U YIIPABIIATD UM;
— YMEHHE IPUHUMATh PEeIIeHUs B IPOOJIEMHOM CUTYyalllu;

— TMOCTaHOBKa  y4YeOHBIX 3ajad, COCTaBIICHUE IUIaHA MW IIOCICHOBATECILHOCTH
JICVICTBUIL;

— opraHuzaius pabodero Mecrta MpH BHIIOTHEHUH XUMUYECKOTO IKCIIEPUMEHTA;

— TPOTHO3MPOBAHHE PE3YJIbTATOB OOYYCHHS, OICHHMBAHHE YCBOCHHOI'O MaTepuana, OIleHKa

KayecTBa M YPOBHS TIOJIYYCHHBIX 3HAHUH, KOPPEKIUS IUIaHa W CIoco0a JCHCTBUS TIpU
HEe0OXOOUMOCTH.



IloznasamenvHble

O6y‘1310H1HﬁCH IMOJIYYHUT BO3MOXHOCTb MJIA (bOpMI/IpOBaHI/IH CICOAYIOIUX I103HABATCIIbHBIX
VYI:

— IIOUCK U BBIJACICHUC I/IH(bOpMaHI/II/I;

— aHaJllu3 YCJ'IOBI/Iﬁ u Tp€6OBaHHﬁ 3aJa4u, BBI60p, COIIOCTaBJIEHHE U O00OCHOBaHHE CIOCO0a
PELICHUS 3aJa4H;

- BbI60p Hauboee 3(1)(1)CKTI/IBHBIX croco0oB pE€UICHUA 3aJa4r B 3aBUCUMOCTHU OT KOHKPETHBIX
YCIIOBUU;

— BBIABHKCHHC U 000CHOBaHHE THIIOTE3hI, BBI60p crocoda eé IIPOBCPKU;

— CaAMOCTOATCIBbHOC CO3JaHHC aJirOpUTMa ACATCIIbHOCTU IIPpHU PCIICHUHA npo6neM TBOPYCCKOI'O
" IIOUCKOBOI'O XapaKTepa,

— YMCHHA XapaKTCPU30BaATh BCIICCTBA I10 COCTaBYy, CTPOCHUIO U CBOﬁCTBaM;

— OIIMCHIBAHHUE CBOMCTB: TBépI[LIX, KUIKHX, F83006p83HbIX BCIICCTB, BBIACIICHHUC HX
CYIICCTBCHHBIX ITPU3HAKOB,

- I/1306pa)KeHI/Ie cocCTaBa HpOCTCﬁIlIPIX BCHICCTB C IOMOINIBIO XUMHUYCCKUX (bOpMy'J'I " CYHIHOCTHU
XUMHNYCCKHUX peaKI_[I/Iﬁ C IIOMOLIBIO XUMHNYCCKHNX ypaBHeHHﬁ;

— TIpoBeleHHE HAOJIOJCHUH, ONUCAHHWE IPU3HAKOB M YCIOBUH TEUEHHS XUMHMUYECKHX
peaxkuuii, BBIOJIHEHNE XUMUYECKOT0 3KCIIEPUMEHTA, BHIBO/IBI HA OCHOBE aHaiM3a HaOIIOJCHUM
3a JKCHEPUMEHTOM, pPELICHHE 3aJad, MOJyYeHHEe XMUMHUYECKOH HMH(OpPMAalUKU M3 pa3IUdHbIX
HMCTOYHUKOB;

— yMEHHUE OPTaHU30BbIBATh UCCIIEIOBAHUE C LENbIO IPOBEPKH THIIOTES;
— YMEHHE JIeJIaTh YMO3aK/II0UeHUs (MHIyKTUBHOE U [0 aHAJIOTMH) U BBIBO/IBI;

— yMeHHe OOBEKTHBHO OIIEHMBaThb WH(OPMAlLMI0O O BEIIECTBAX M XMUMHUYECKHUX Ipolieccax,
KPUTHUYECKH OTHOCUTBCS K IICEBJOHAYYHON HHPOPMAIIIH.

Kommynuxamuenvie

OOyyaromuiics MOTYYUT BO3MOXKHOCTH JUIsl (DOPMUPOBAHUS CIIEAYIOINX KOMMYHHKATHBHBIX
YV
— TIOJIHOE U TOYHOE BBIPAKEHHME CBOMX MBICIIEH B COOTBETCTBUHU C 3aJjayaMU U YCIOBUSIMHU

KOMMYHHKAIUU;

—  QJIeKBAaTHOE WCITOJIb30BAHHME PEYEBBIX CPEJCTB IS yUACTHS B JWCKYCCHU W apTyMCHTAIHU
CBOCH TIO3WIIMW, YMEHHE IPEICTABISATh KOHKPETHOE COJEpKaHHE C COOOIIEHWEM ero B
MUCbMEHHOW U YCTHOU (popme,

— OIpeiesieHne CIIoCOO0B B3aUMOJICHCTBHSA, COTPYIHUYECTBO B OUCKE U cOOpe MH(pOpMaIUH;



— OIpeneseHre Croco00B B3aUMOACHUCTBUS, COTPYAHUYECTBO B MOUCKE U cOOpe MHPOpMAaLIUH,
ydJacTHe B JAMaiore, IUIAHUPOBAaHHE OOIIMX CIIOCOOOB palOThI, NPOSBIECHHE YBAXHUTEIBHOIO
OTHOLICHMS K JAPYIMM Y4YallMMCS; ONMCAaHUE COAEP)KaHUS BBIIOJHSAEMBIX JIEHCTBUH C IIEIbIO
OPUEHTUPOBKHU B MIPEIMETHO- MPAKTHUECKON NEATEIbHOCTH; YMEHHS YUUTHIBATh PAa3HbIE MHEHUS
U CTPEMUTHCS K KOOPJUHALMY Pa3IMUHBIX TO3ULIMN B COTPYIHUYECTBE;

—  (dopmynupoBaTh COOCTBEHHOE MHEHHWE W TO3HIIMIO, apTYMEHTHPOBATh M KOOPAUHUPOBATH
e€ ¢ MO3UIUsAMU MAPTHEPOB B COTPYAHUUYECTBE IIPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM
JEATEIIbHOCTH;

—  OCYIIECTBJISITh B3aWMHBIH KOHTPOJIb M OKa3blBaThb B COTPYJAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb;

— IUIAHUPOBaTh 0O0LIME CHOCOObI PabOThI; OCYIIECTBIATh KOHTPOJIb, KOPPEKLHIO, OLEHKY
neicTBuil mapTHEpa, yMeTh yOex1ath;

—  HCHOJB30BaTh aJ€KBATHBIEC S3BIKOBBIE CPEICTBA JIJISI OTOOPAXKEHUSI CBOUX YYBCTB, MBICTICH,
MOTHBOB M IOTpeOHOCTEH; oOToOpakaTb B peun (omucaHwe, OOBICHEHHE) COJepP)KaHUE
COBEpIIIaeMbIX JEUCTBUU, KaKk B (popMe rpOMKON COIUAIM3UPOBAHHOW peud, Tak U B (opme
BHYTpPEHHEH peul;

— pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIHIO, UCIOJB3Ys CPEACTBA YCTHOW U MUCbMEHHOMN
KOMMYHHMKAllUM Ipu paboTe ¢ TEeKCTaMu Y4YeOHMKAa U JIONOJHUTENIbHOM JHUTEepaTypou,
CIPAaBOYHBIMU TaOJUI[AMHU, TPOSBIATH TOTOBHOCTh K YBRKECHUIO HMHOM TOYKH 3pEHHS MpU
00CYX/IEHUH PE3yJIbTaTOB BHITIOJHEHHOW PabOTHI.

HpedMeIngle pes3yibnanivbl

OOyyaromuiicss HAy4YMTCS:

CImpUMeHATh OCHOBHBIE METOBI MO3HAHHUSA: HaluoIeHue, U3MEpPEHHUE,
AKCIEPUMEHT;

— OIHCHIBaTh CBOMCTBA TBépI[LIX, KHUAKHX, Fa3006pa3HBIX BCIICCTB, BBLIACIIAA HUX
CYHICCTBCHHBIC ITPU3HAKH,

— PAaCKpPbIBATb CMBICJI 3dKOHA COXPaHCHHA MAaCChl BCUICCTB, aTOMHO-MOHeKyH}IpHOﬁ TCOPUH,
DpastanL XUMHWYECCKUEC U (1)I/I3I/I'-IGCKI/Ie SBJICHHA,
— HAa3bIBATh IPHU3HAKU U YCIOBUA IIPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ;

[lcoOronath mpaBuiia 6e30nacHoi paboThI TP MPOBEICHUH OIBITOB;
[Imonp30BaThes J1aOOPaTOPHBIM 000PYIOBAaHUEM U ITOCYI0M;



[roJyyaTs, cobuparb ra3zoo0pazHbie BEIIIECTBA U pPacno3HaBaTh ux;
[IxapakTepn3oBaTh (U3NYECKHE M XUMHYECKHE CBOMCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX COCTUHEHUH,

[ImpoOBOAMTH  OMBITHI,  TOATBEPXKIAIOIINE XUMHUYECKHE CBOMCTBa  HM3YYEHHBIX
KJIaCCOB HEOPTaHUYECKUX BEIIECTB;

[IpackpbIBaTh CMBICTT  TIOHATHSA «pacTBoOp», BBIYUCIISITH MaccCOBYIO TIOJTIO
pacTBOPEHHOTO BELIECTBA B PACTBOPE,

[JTOTOBUTH pacTBOPBI C ONPENCIEHHON MaCCOBOM J10JIEW PAaCTBOPEHHOIO BEILIECTBA,;
[IxapakTepru3oBaTh 3aBUCHMOCTh (bu3nIecKux CBOMCTB  BEIIECTB  OT THUIA
KPHCTAJUIMYECKOH PEHIETKH,

[lonpenensTh BUJ XMMUYECKOHN CBS3U B HEOPTaHMYECKUX COCAMHECHUSX;

[IpackpbIBaTh OCHOBHBIC ITOJIOKCHHS TECOPHU SJIEKTPOJUTHYECKOW JUCCOIMAIMH, COCTABISATH
ypaBHEHUsI 3JEKTPOJIMTHYECKON TUCCOLMAIMN KUCIIOT, IIENIOYeH, CoJeld M peakiuid MOHHOTO
oOMeHa;

[lpacKkpeiBaTh  CYIIHOCTb  OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH,  ONpeneNirTh
OKHCIIUTENb U BOCCTAHOBUTEIIb,

[lcocTaBIIsATh YpaBHEHUsI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEaKIuii;

[IHa3bIBaTh (PAKTOPHI, BIHUSAIOUINE HA CKOPOCTh XUMUYECKOH PEaKIIIH;

[IxapakTepru30oBaTh B3aUMOCBS3b MEXIy COCTAaBOM, CTPOCHHEM M CBOWCTBAMH HEMETAJUIOB U
METaJUIOB,;

[IMpOBOANTH OMBITHI 110 MOJIYUYEHUIO U U3YUEHUIO XUMUUYECKMX CBOMCTB PAa3JIMYHbIX BEILECTB;

— TpaMOTHO 00paIlaThCs C BEIIECTBAMHU B [TIOBCEAHEBHOM KU3HHU.

Oo0yuarouuiicsi OJYYUT BO3MOKHOCTH HAYYUTHCS:

[JBBIIABUIATh U NIPOBEPATH HKCIIEPUMEHTAIILHO TUIIOTE3bl O XUMUUECKUX CBOMCTBAX BEILECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYIAaTh B XUMHUECKUE PEaKIUH, O XapaKTepe
U IMIPOAYKTAX PA3IMYHBIX XUMHUYECKUX PEaKLUM;

[JXapakTepu30BaTh BEILECTBA 110 COCTABY, CTPOCHUIO U CBOWCTBAM, YCTaHABIUBATH IPUYMHHO-
CJIEICTBEHHBIE CBSI3U MEKy JaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA;

[JCOCTaBIATh MOJIEKYJSIDHBIE M IIOJHBIE HMOHHBIE YPAaBHEHMS IO COKpPAIIEHHBIM HOHHBIM
YpPaBHEHUSIM;

[JMpOrHO3UpOBaTh CIOCOOHOCTH BEUIECTBA MPOSIBIISITh OKUCIUTENIbHbBIE UM BOCCTAHOBUTEIIbHbBIE
CBOMCTBA C YYETOM CTEIICHEN OKUCIICHUS JJIEMEHTOB, BXOAIIUX B €70 COCTAB;



[/BBIABUIATh M TMPOBEPSITH JKCHEPUMEHTAJIBHO THMIOTE3bl O pe3yjibTaTax BO3ACHCTBUSA
pa3nuyHbIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMUYECKON peaKIuu;

[lucnonp3oBaTh NPUOOPETEHHbIE 3HAHMS M HKOJOTMYECKM TIPAMOTHOTO IIOBEACHMS B
OKpYKarollen cpene;

[lucnonp30BaTh NPUOOPETEHHbIE KIIFOYEBbIE KOMIIETEHIIMM IIPU BBIIOJIHEHUH IPOEKTOB U
peleHny y4eOHO-UCCIe10BaTeNbCKUX 3a4ad M0 M3YyYEHHIO CBOMCTB, CIIOCOOOB MOJSYUYEHHS U
pacro3HaBaHUs BELIECTB;

— 00BEKTUBHO OLICHUBATh HH(OPMALIMIO O BEIIECTBAX U XUMHUYECKHUX MPOLEcCcax;

[Joco3HaBaTh 3HAYEHHE TEOPETUUYECKUX 3HAHUU 0 XMMMHU ISl IPAKTHUYECKON AESTEIbHOCTU
YEJI0BEKA;

— CO3J1aBaTh MOJIEIM U CXEMbI Ui PELICHUsl YUeOHBIX M M03HaBaTEIbHbBIX 337aY;

[ImoHMMaTh HEOOXOAMMOCTb COOJIIOJICHHs IMPEeNIUCAHUl, MpelaraéMblX B HHCTPYKLUSAX IO
HCII0JIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.



2. COAEP)KXAHUE NPOI'PAMMBI
BHEYPOUYHOM JesiTeJIbHOCTH «B Xumuu Bce uHTEpecHO» 1Iis 8-9 Kiaccos (68 yacoB) ¢
HCNOJIb30BaHNeM 00opynoBaHus uudposoii 1adopaTopuu «Touka pocra»

Pasnen 1 Xumunueckas 1adoparopusi(4 yaca)

[IpaBmia TexHUKH O€30MACHOCTH MPHU MPOBEIACHUHM MCCIEIOBAHUMN, MEIULMHCKHUE allTeUYKH
MepBOIi MOMOIIH B KabuHeTe XUMUU. THCTpyKTaX 10 TeXHUKE OE30MaCHOCTH.
3HAKOMCTBO € JIa0OpaTOPHBIM 00OPYOBAaHUEM

XpaHeHue MaTepralioB U PEaKTUBOB B XUMUYECKOH JTabopaTtopun

Pa3nen 2. BemecTBa, KOTOpbIe HAC OKPY:KAKWOT 24 yaca(9 Yaco)

IIpocTble U C0XKHBIE BeIeCTBa. XUMUYECKHUE 3JIEMEHTBI.

JlabopaTopublii onbIiTNel. O3HakoMIIEHHE C 00pa3llaMy IMPOCTBIX U CIOXHBIX BELIECTB.

CocraB atmocdepsl. Kucinopon kak BaXHEHUIH KOMIIOHEHT aTMocdepsl. JIabopaTopHbIii
onbITNe2 «[lonyuyenue KHCIIOpOAa U3 IEPEeKUcH  BOAOPOJA,

JI0Ka3aTeIbCTBO €r0 HATMYUSD).

Bopa B macmrabe ninanersl. @u3nueckue cBOMCTBA, MapaoKChl BOJbI, CTPOSHHE BOJIBI.

IToka3zarenu kauecTBa Bojbl. MccienoBanue Bo/ibl U3 pa3HbIX HCTOYHUKOB JIaGopaTopHbIii

onbITNe3«OrnpeienieHue BOAOIPOBOIHON U JUCTUILIMPOBAHHOM BOIBD»

JlabopaTopHblii onbITNe4«OKpacka HHIUKATOPOB B HEUTPAILHON Cpefie»

Paznen 3. SIBJieHusi, npoucxojsiniue ¢ Bemecrsamu ( 4 yaca)

Yuctele BemectBa U cMecu. Kiaccuduxanus cmeceit. CiocoObl pasjieneHus: cMeceil: neiictsue
MarHuToM, OTCTanuBaHue, (GUIBTPOBAHUE, BHITIAPUBAHNE, KPUCTAIUTH3AIMS, TUCTHILIISIUS
IIpakTnueckas padora Nel «Hucrole BemecTBa U CMECH»

IIpakTHyeckasi pabora Ne2 « ounMCTKa BOJIBI U BO3/lyXa OT TBEPbIX YaCTHUII

Pasnen 4. OcHoBbI JKCIepUMeHTANbHOH XuMun(19 yacoB)

IIpakTnyeckas padora Ne3 M3yueHue cBONCTB BELIECTB: HArPEBAHNUE BOJIbI, HATPEBAHUE OKCUAA
kpemuus (IV).

IpakTuyeckas padora Ned«lI3mepenue Temneparypbl KUIIEHHUS BOJIBI C TIOMOIIBIO JaTUUKa
TEeMIIepaTypbl 1 TEPMOMETPAY

IMpakTuyeckas padora NeS«Onpenenenre TeMepaTypbl KpUCTAIUIM3ALMKI BEIIECTBA»



duzndyeckue 1 XMMUUYECKHUE SIBICHU. BplieIeHNe U MOTJIOIIEHUE TeIla — IPU3HAK XUMUYECKON
peaxuuu.

IIpakTnueckas padora Ne6 «Ox30TepMUYECKas peakLms»

IIpakTuyeckas padora Ne7 «HIoTepMUUYECKask PEAKIHD)

CKOpOCTh XMMMUYECKUX peaKLUi. XUMUUECKHUE TPEBPALIECHUS. XUMUUYECKUE PEAKIIUH.
XHUMHYECKUE YPaBHEHMS. BhINOIHEHNE TPEHUPOBOYHBIX YIIPAKHEHHUH 110 COCTABICHHUIO
ypaBHEHUH XUMUYECKUX peakiuid. Tunbl xumuyeckux peakiuii. [lpakruyeckasi padora

Ne8» Tunbl XUMUYECKUX pEaAKIU

Pa3znen 5. OcHoBbl pacueTHoii xumnu(10 yacon)

Monps — equHMIA KOJTMYECTBA BellecTBa. MossipHast Macca. Beruucienus no XuMru4ecKum
ypaBHEHUAM. 3aKOH ABOraapo. MoJsipHbIil 00beM ra3os.

OTtHocuTeNbHAS TUIOTHOCTH ra30B. PelieHne skcrepruMeHTaIbHbIX 33a71a4 10 TEME

«IIpakTHKyM MO U3YYEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUH »

Pa3nen 6. OcHOBBI dj1eKTpoOJMTHYECKOi aucconuanuu(11 yacos)

IIpakTnueckas padora Ne9 «OuucTtka Bo/bl OT paCTBOPUMBIX IIPUMECEH». DNEKTPOIUTHYECKAS
JUccoLuanys — IIIaBHOE yCIOBUE IPOTEKAHUS PEAKIIMM B PACTBOPAX. DJINEKTPOIIMTUYECKAS
JUCCOLMALUS KUCIIOT , IEJIOYEN U COJIEH.

IpakTuyeckasi padora Nel( «DnekTponuTHUeCKas TUCCOLMALIASDY

IIpakTnueckas padoraNell «CusbHble U ci1a0ble IEKTPOITUTHD

IIpakTnueckas paéoraNel2» Biusuue remneparypsl Ha nucconuanuio». lIpakTudeckas
padora Nel3 «BnusiHue KOHIIEHTpAIlUK PaCTBOPA HA TUCCOLIUAITUION

Pemenue sxcriepMMeHTaNbHBIX 3314 110 TEME « DJIEKTPOJIUTUYECKAs! TUCCOLIUALIHSD.

Paznen 7. [IpakTKyM 110 M3y4eHHIO CBOMCTB BellleCTB OCHOBHBIX KJIACCOB HEOPTaHMYeCKHX
coenuHenuii.(11 yacon)

Oxcunpl:  kiaccupuKalMs, HOMEHKJIAaTypa, CBOMCTBa, IOJy4YeHHE, MpPUMEHEHHUE.
JlabopaTopublii onbiT NeS. HaOmioeHue pacTBOPUMOCTH OKCUIOB aJIOMUHUS, HATpus,
KaJIbIUsl U MEJIU B BOJIE.

IMaapoxcunpl. OcHOBaHUS: KiaccupUKAIHs, HOMEHKIIATYpa, MOTyYCHHE.

IIpakTnyeckas padora Nel4 « Onpenenenue PH pacTBopoB»

IIpakTHyeckas padora NelS «Peakuus HelTpanu3annu BzanMoaeiicTBue THAPOKCHIAa HATPHS C
COJITHOM KHCIIOTON»

Amdorepnbie okeuabl v ruapokcubl. Kucnotel. CocraB. Knaccnpukanus. Homenknatypa.
ITonyuyenue KucCioT.

XMMHUYECKHE CBOMCTBA KUCIIOT

JlabopaTopHblii onbIT Ne6. «B3aumonelicTBue MeTaioB (MarHus, IUHKA, JKEJI€3a, MEJIN) C
pacTBOpaMu KUCIIOT.»
Comu. Kimaccudukamms. Homenknarypa. Crioco6s! momydenust coseir. CBoricTBa coyeit



YyeOHO-TeMAaTHYECKUH IJIaH

No | Tema ypoka Kon- | ®opma OcHOBHBIC YUCOHBIC ICHCTBUS YUAITUXCS
/n BO 3aHATHS
4acoB
Pa3znen 1 Xumuueckas jgadoparopusi(4 yaca)

1-2 | TlpaBuia TeXHUKH 2 becena, 3HaTh NpaBHUJIa TEXHUKU O€30TACHOCTH TIPH
0€30MacHOCTH NPU pacckas. MIPOBEJICHUH HCCIIEI0BaHUN. 3HATh COCTaB
MIPOBEICHUHN WucTpykTax. MEAWIIMHCKOW aNTe4YK! U yMETh 0Ka3aTh
HCCIIeIOBaHUIA, MEPBYIO METUIIUHCKYIO TIOMOIIIb
MEIUIIUTHCKUE alITeIKU
MEepPBOM MOMOIIIH B
KaOMHEeTe XHMHH.

WNHcTpyKTax mo TeXHUKE
0€30MacHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO C | YMeTh paboTaTh CO CHUPTOBKOM, BecaMu, ,
nabopaTOPHBIM XUMHYECKOU MEpHO nocyaou
000pyI0BaHUEM naboparopuei.

becena

4 XpaHeHUe MaTEePHUATIOB U 1 3HAKOMCTBO C | 3HATh KJacCHU(PHUKAIIUIO PEAKTUBOB I10 TPyTIaM
PEaKTUBOB B XUMHUYECKOMN XUMUYECKON XpaHEHUs U UX JIeWCTBHE HA OPTaHU3M.
naboparopuu naboparopueii. | [IpaBuiabHO 0OPMIIATE XUMUYECKHUH

becena SKCIIEPUMEHT
Pazgen 2. BemecTBa, KoTOpble Hac Okpy:xkalT 24 yaca(9 Yacos)

5-6 | IIpocThie U CIOXKHBIE 2 Jlexrust JlomKHBI 3HATh: OINIpeieTICHHE aTOMa, POCTOTO
BELIECTBA. JlabopatopHast | U CJIOXKHOTO BEUIECTBA, OTIIMYNE CMECH U
XUMHUYECKUE dTIEMEHTHI. pabota Ne 1 CJIOHOTO BelecTBa J{OMKHBI YMETh:

JI/O Nel. O3nakomiieHue ¢ pasnuyaTh MPOCTHIE U CIIOKHBIC BEIECTBA,
oOpa3amu MpoCThIX U CMECH U CJIOKHBIE BElIeCTBa
CJIOKHBIX BEIIIECTB.

7 CoctaB atmocheps. 1 CemuHap. 3HaTh 00BEMHYIO JIOJTI0 COCTABHBIX YacTei
Kucnopon kax BO3/IyXa
BAKHEUIIINA KOMIIOHEHT
aTMocdepsl.

8 JlaGoparopHnas 1 JL/p. DKCHepUMEHTAIBHO OMPEACTUTh COJIeP KaHNe
pabota Ne 2 KHCII0pOJa
«[Tomyuenue kucmopoaa
U3 MEePEeKUCH BOI0poa,

JI0Ka3aTeNbCTBO €r0
HATAYHSD.

9 Boga B macuitade ruianersl. | 1 Kpyraslii cron | YMeHue XxapakTepru30BaTh CBOMCTBA BOJIBI
dwu3nYecKre CBOKCTBA, (XMMUYecKHue CBOMCTBA OCHOBHBIX KJIACCOB
napaioKChl HEOPraHWYECKUX BEIIECTB),

BOJIbI, CTPOCHHE

BOJIBI
10- | Ilokazarenu 4 Jlaboparopnas | YMeHue XapakTepu30BaTh CBONCTBA BOJIBI
13 | xayecTBa BOJEI. pabota (XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB




Wccnenosanue Bogbl
U3 pa3HbIX
HMCTOYHUKOB
JIabopaTtopHas
paborta Ne3
«Ormpenenenue
BOJONPOBOAHON U
JUCTUJUTMPOBAHHOM
BOJBI»
JIabopaTtopHas
pabota Ne4
«Oxpacka
HUHMKAaTOPOB B
HEUTpaIbHOU cpene»

HEOPraHUYECKHUX BEIIECTB),

Pazgen 3. SIBienus, npoucxoasimmue ¢ Bemecrsamu ( 4 yaca)

14

YucThle BElecTBa U
CMECH.
Knaccudukanus
CMECeH.

1

Jlexius.

C(I)OpMI/IpOBaTB IIOHATHA O YUCTOM BCILICCTBE U
CME€CH BCIICCTB

15

Crioco6b1
pa3aeneHust CMecei:
JICMCTBUE MarHUTOM,
OTCTauBaHHE,
¢upTpOBaHUE,
BEIIAPUBAHHE,
KpUCTaJIU3aIus,
JACTHIUISITHSL.

Ob6cyxnenue,
«MO3TOBOU
HITYPM.

YMeTh XapaKTCpU30oBaTh CYITHOCTDb MOHSITHH
YHUCTBIC BEIICCTBA U CMECHU U CITOCOOBI
pa3saciICHUs cMmeceit

16

[IpakTnueckas
pabota Nel «HucTtsie
BELIECTBA U CMECU»

[TpakTrueckas
pabota

3aKp€HI/ITB IIOHATHSA O YUCTOM B€IICCTBEC U
CMECH BCIICCTB

17

[IpakTnueckas
pabota Ne2 «
OYHCTKA BOJIbI U
BO3/IyXa OT TBEPIBIX
JaCTHUID)

IIpakTnueckas
pabota

3aerHI/ITL 3HaHHUA 0 METOJaX OYUCTKH
BCIICCTB OT TBCPAbIX YaCTUI]

Pasnen 4. OcHoBBI JKCIEpUMeHTANbHONH XumMun(19 yacos)

18

[IpakTnueckas
pabota Ne3
N3ydenue cBoiiCcTB
BEILIECTB: HArPEBAHUE
BO/Ibl, HArPEBaHUE
OKCHJa KPEMHUS

(IV).

1

IIpakTnueckas
pabota

19

[IpakTnueckas
pabora
Ned«3mepenue
TEMIIEpaTypbl
KHUIIEHHS BOJBI C
ITOMOUIBIO JaTYNKA
TEMIEPATYPHI U
TEPMOMETPA»

IIpakTnueckas
pabora

Hcnons30BaHNe NMPAKTUYECKUX U
7a00paTOPHBIX pabOT, HECTOXKHBIX
HKCHEPUMEHTOB JUISl 10Ka3aTeIbCTBa
BBIJIBUTAEMBIX TIPEATIOI0KEHHU; OTTMCaHHe
pe3yJabTaTOB 3TUX PadOT

20

IIpakTnueckas

IIpakTiueckas

Vcnionb30BaHue MPAaKTUYECKUX PAOOT IS




pabora pabora MO3HAHUS OKPY>KAOIIEro MUPa pPa3IuYHbIX
NoS«Ompenenenue METOJIOB (HA0JII0/IeHNEe, H3MEPEHHE, OIIBIT,
TeMIepaTypbl HKCIIEPUMEHT, MOJICTIMPOBAHHE U JP.)
KPUCTALTU3AIUT
BEIICCTBAY
21 | dusuyeckue u 1 Jlexums [103HAaKOMUTBCS C BaXKHEUIIUMU XUM.
XUMHUYECKHE MOHITHSIMI: (PU3HUECKUE U XUMUICCKHEC
sBiieHus. Boigenenue SIBJICHUS, XUMHUECKasl PEaKIIHsl; yMEHHE
Y TIOTJIONICHUE TETIa OTJINYATh XUMHYECKHE PEAKIIUU OT
— IpU3HAK buznyecKux sIBICHUN
XUMHYECKOU
peaxum
22 | IpakTuyeckast 1 [Tpaktuyeckas | Mcnonb30BaHUE MPAKTHUECKUX H
pabota Ne6 pabora 71a00paTOPHBIX PadOT, HECIOKHBIX
«DK30TepMHUYECKas HKCIIEPUMEHTOB JJIs J0Ka3aTelIbCTBA
peaKIusDy BBIIBUTAEMBIX ITPEIITOJIOKCHUI; ONTUCAHKEC
23 | [IpakTrueckas 1 [TpakTryeckas | pe3yJIbTaTOB 3TUX paboT
pabota Ne7 pabora
«OHI0TepMUYECKas
peaKIyshy
24- | CxopocTh 2 KomnextuBHas | 3HaTh onpeneaeHrue CKOPOCTH XUMUYECKOM
25 | XUMHYECKUX pabota peaxkuuu 1 €€ 3aBUCUMOCTb OT YCJIOBHM
peaxiuii npoTekanus peakuuu. [lonnmartes 3HaueHue
TEPMHUHOB «KaTaJIU3aTOPy», KHHTHOUTOD,
«(hepMeHTBD».
26- | XuMuuecKkue 2 KonnexktuBHas | YMeHUe XapakTepru30BaTh OCHOBHBIE
27 | mpeBpalleHus. pabota MOJIOKEHHUSI aTOMHO -MOJIEKYJIIPHOTO YUCHHUS,
XuMHUecKue MOHUMATh €r0 3HAYCHHE
peaKum.
28- | XuMuueckue 4 KonnekTrBHas | YMEHUE COCTABJIATh YPABHCHUS XMM. PEAKIIHHA.
31 | ypaBHeHHsI. pabota
Brimonnenue
TPEHUPOBOYHBIX
YIIPA)KHEHUM 110
COCTaBJICHUIO
YPaBHEHUU
XUMHAYESCKIX
peakimit
32- | Tunbl XUMHYECKIX 4 YMeHue onpeAensiTh peareHThl U MPOTyKThI
35 | peakumii peaxkuu; paccTaBiIsATh KO3()PUIIMEHTHI B
36 | Ilpaxkruueckas 1 [TpakTrdeckas | ypaBHEHHUSX pPEaKLMii HA OCHOBE 3aKOHA
pabota No@» Turmsr pabota COXpaHEHHUS MacChl BEIIECTB
XUMHAYESCKIX
peaKImin
Pa3nen 5. OcHoBbl pacuerHoi xumuu(10 yacon)
37- | Monp — enuHANA 2 Pemenune VYMeHNe BEIUYUCIATE: KOJIMYECTBO BEIECTBA
38 | xommuecTBa 3a1a4 WJIM MAcCy 0 KOJIMYECTBY BEIIECTBA UITU
BeliecTBa. MossipHas Macce peareHTOB WX MPOAYKTOB PeaKIu1
Macca.
39- | Beruncnenus mo 4 YMeHune BIYUCIATH MOJIIPHYIO MaccCy 1o
42 | XUMUYECKIM dbopMyIie coeTMHEHNUs, KOJIMYECTBO BEIIECTBA,
ypaBHEHHSIM. 00BeM MK Maccy M0 KOJIUYECTBY BEIIECTBa,




00BeMy MIJIM Macce PeareHTOB U MPOTYyKTOB
peakuuu

43- | 3akoH ABOrajapo. 2 VYMeHue BEIYHUCIATE: KOJIMYECTBO BEIIECTBA,

44 | MomnsipHbIii 00beM 00BEM HITU MacCy 0 KOJTHMYECTBY BEIIIECTBA,
ra3oB. 00BeMy UJIM Macce PeareHTOB U MPOJYKTOB
OtHocutenbHast peakiuu; (HaxXoIuTh 00BEM ra3a 1o
IJIOTHOCTD ra30B. M3BECTHOMY KOJIMYECTBY BeIlleCTBa (U

MIPOM3BOUTH OOPATHBIE BEIYHCIICHHUS))

45- | Pemienue 2 Pemienue YMeHue: xapakTepu3oBaTh XUMUUYECKUE

46 | oKCIIEpUMEHTAIBHBIX 3a1au CBOICTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
3a/1a4 1o TemMe BEIIECTB; ONPEIEATh MPUHAIIICHKHOCTh
«IIpakTuKyM 110 BEULIECTB K OIPENEICHHOMY KJIaccy
W3YYECHHIO CBOMCTB COEIMHEHUI COCTaBIATH (POPMYJIBI
BELIECTB OCHOBHBIX HEOPraHMYECKUX COEAMHEHNUN N3YUYEHHBIX
KIIacCOB KJIacCOB
HEOPraHUYeCKuX
COCJIMHEHM »

Pa3nen 6. OcHoBBI dJieKTpoauTHYecKOi qucconuannu(11 yacon)

47 | IlpakTHyeckas 1 [Tpaktuyeckas | MccnenoBaTh 31eKTPONPOBOAHOCTH BOJIBI B
pabota Ne9 pabota 3aBUCHUMOCTH OT CI0c00a €€ OUMCTKHU
«OuucTKa BOABI OT
PacTBOPUMBIX
IIpUMeECE»

48 | Dnektponurnyeckas | 1 Jlexmust 3HaTh ONPEENICHUs TOHATUHN «AJIEKTPOIUTY,
JUCCOLIUAIUS — «HEINEKTPOIUTY, «3JEKTPOIUTHYECKAS
IJIABHOE YCJIOBHE JTUCCOIHALINS)

MIPOTEKAHUS PEAKIUI
B pacTBOpax.

49 | Dnekrponmutuueckas | 1 «Mo3roBoii 3HaTh ONpeeNeHus TOHATUI «KUCIIOTay,
JUCCOLUAIUS KUCIIOT ITYpM, «OCHOBAHME», «COJIbY» C TOUKU 3PEHUS TEOPUH
, IIEJIOYEH U COJIEN. OOcyxneHue JIIEKTPOJINTUYECKON JUCCOLMAUH. Y METh

0O0BSACHATH OOIIME CBOMCTBA KUCIOTHBIX U
I1E€JI0YHBIX PACTBOPOB HAJIMYUEM B HUX HOHOB
BOJIOPOJIa U THAPOKCHJ - HOHOB
COOTBETCTBEHHO, a TAK)KE COCTABIIATh
YpaBHEHHUS SJIEKTPOIUTUYECKON AUCCOIAIINH
KHCJIOT, OCHOBAaHHH 1 COJICH.

50 | IpakTuyeckast 1 ITpaktnyeckas | [IponsurocTpupoBaTh SKCIEPUMEHTOM
pabota NelO pabota KJIAaCCU(UKALIMIO BEIIECTB Ha AIEKTPOJIUTHI U
«ONEeKTpoNIUTHIECKAs HE3JIEKTPOJIUTHI
JICCOLIUAITUS

51 | [pakTHyeckas 1 3aKpenuTh MOHATHS «CUIBHBII» U «cIalblii»
pabortaNel 1 JJIEKTPOJIUT.

«CunbHble U ci1abbie
AIIEKTPOIUTHDY

52 | IpakTuyeckast 1 HMmeTs nnpeacTaBiIeHUE O POJIM TEMIIEPATYPhI B
pabotalNel2y» AIEKTPOJIUTAYECKON AUCCOLMALINUI
Brnusinue
TEeMIIEpaTyphl HA
JIMICCOLIMAITUION

53 | IIpakTnueckas 1 IIpaktnueckass | MmeTs npencraBiieHUE O BIUSHUU
pabota Nel3 pabora KOHLIEHTPALUU PAcTBOPA IEKTPOJIUTA HA ETO




«Bnusaue

SJICKTPOJIUTHYICCKYIO JUCCOLUALIUTIO

KOHLIEHTPALIUU
pacTtBopa Ha
JICCOLIMAITAIO
54- | Pemrenne 4 Pemenne YMeTh OCYIIECTBISATh XUMUYECKHUE OTBITHI Ha
57 | PKCIEPUMEHTAIBHBIX 3a7a4 3HaHUE KAYECTBEHHBIX PEaKIIMii; COCTABIATh
3aJ1a4 110 TeME MOJIHBIE U COKpAIIEHHBIC HOHHBIC YPaBHEHUS
«INEeKTPOIUTHYECKAS HEOOpaTHMBIX PEAKIIUi U Pa3bICHATH UX
JICCOITAAITHS CYIIHOCTh. XapaKTepu30BaTh YCIOBUS TCUCHUS

peaKIuii, UIYIHMX 0 KOHIIA, B pACTBOPAX
AJIEKTPOJIUTOB

Paspnen 7. [IpakTHKYM 10 U3y4YeHHIO CBO

coequHenuii(11 yacon)

HCTB BellleCTB OCHOBHBIX KJIACCOB HECOPraHnIeCKUX

58- | Okcupr: 2 Kpyraslii cron, | YMeHue Ha3pIBaTh COEIMHEHUS NU3YUEHHBIX

59 | knaccudukanys, J/p. KJIaCCOB (OKCHJIOB); OTIPEICISTh
HOMEHKJIATypa, MIPUHA/IJICKHOCTD BEIIECTB K OMPEICICHHOMY
CBOICTBa, KJIaCCy COCIMHEHUM (OKCUIaM);

MOJTyYeHHE, XapaKkTepu30BaTh XUMUYECKHE CBONCTBA
MIPUMCHCHHE. OCHOBHBIX KJIACCOB HEOPTaHNYECKHX BEIIECTB
JlabopaTopHBIil OIBIT (OKCHUIOB); COCTABIATH (POPMYIIBI

Ne5. Habmronenue HEOPraHWYECKUX COCTMHEHUN U3y4ECHHBIX
pPacTBOPUMOCTH KJIaCCOB (OKCHJIOB)

OKCHJIOB aJIIOMUHUS,

HATpPHSI, KATBIUS 1

MEJIM B BOJIE.

60 | T'mapoxcumpL. 1 Jlexkumst YMeHue Ha3bIBaTh COETMHEHUS N3YYEHHBIX
OcHoBaHus: KJIacCOB (OCHOBaHUM), ONIPEENSTh
Kknaccudukanus, MIPUHA/IJIEKHOCTD BEIIECTB K ONPEIEIICHHOMY
HOMEHKJIATypa, KJIacCy CO€IMHEHUI (OCHOBAHUSM)
TIOJTyYCHHE.

61 | IpakTuyeckast 1 [Tpaktuyeckas | ChopmupoBats npejacraBieHue o PH kak o
pabota Nel4 « pabota XapaKTEPUCTUKE CPET
Omnpenenenne PH
pPacTBOPOBY

62 | [pakTuyeckast 1 W3y9nTh CyIIHOCTH peaKuy HEHTpaIH3auu
pabora Nel5
«Peakmusg
HEUTpaIu3aluu
B3aumoneiictue
THIPOKCHUIA HATPUS C
COJITHOW KHCIIOTON»

63 | AmdorepHbie 1 Jokmazpt YMeHune xapakTepru30BaTh XUMHUECKUE
OKCHJIBI ¥ CBOICTBA OCHOBHBIX KJIACCOB HEOPTAHUMYECKHIX
THJIPOKCHIBI. coenuHeHUH (aM()OTEPHBIX HEOPTAHUYECKUX

COCITMHEHUT)

64 | Kucnorsl. Cocras. 1 KonnexktuBHast | YMeHue Ha3bIBATh COCUHEHUS U3YUEHHBIX
Knaccudukanus. pabora KJIaCCOB (KUCJIOT); ONPENEsATh
Howmenknarypa. MIPUHAJICKHOCTD BEIIECTB K ONPEICIICHHOMY
[Tonyuenue KuCIoT. KJIaCCy COCTMHEHUM (KHUCIIOT); YMEHHE

COCTaBIATH (POPMYJIBI HEOPraHMUYECKUX
COEJIMHEHUI H3yUYEHHBIX KJIacCOB
65 | Xumudeckue 1 KomnnektuBHast | YMeHUE COCTaBIATh YPaBHEHUS XUMHUYCCKUX




CBOWCTBA KUCJIOT
JlaGopaTopHBI OIIBIT
Nob6.
B3aumopeiictue
METaJJIOB (MarHus,
LIMHKa, JKeJe3a,
Me/IN) C pacTBOpaMu
KHCIIOT

pabora

peaxkui, XapakTepru3yIoIUX XUMHUUECKHIE
CBOMCTBA KUCJIOT; YMEHHUE PACIIO3HABATH
OTIBITHBIM ITyTE€M PacTBOPHI KHCIIOT U LIeJIouen

66 | Comm. KomnnektuBHas | YMeHue cocTaBisTh (OPMYIIBI
Knaccuduxanus. pabota HEOPraHMYECKUX COSAMHEHUN N3YUECHHBIX
Howmenxknarypa. KJIacCOB (coJieit); yMeHue Ha3bIBaTh
CriocoOblI moy4YeHust COEIMHEHUS N3yUEHHBIX KJIaccoB (coeil);
coei OTIPEeNeNATh MPUHAIICKHOCTD BEIIECTB K

OTIpeieIEeHHOMY KJIaCCy COSIMHEHHI (Ccoteii);
YMEHHE COCTABIIATH (POPMYIIbI
HEOPTraHMYECKUX COCTMHEHUH

67 | CaoiicTBa comneit KomnextuBHasg | YMeHue xapakTepus3oBaTh CBONCTBA

pabora M3YYECHHBIX KJIACCOB HEOPTaHUUECKUX BEIIECTB

(coneit); yMEHHE COCTaBIIATh YpaBHEHUS
XUMHUYECKUX PEAKI[HIl, XapaKTepU3YIOLIIX
XMUMHUYECKHE CBOICTBA COei

68 | Ypok o6o6mieHue [ToxBenenue UTOroB
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