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AHHOTAILIMSA K PABOUYEN NIPOTPAMME

Ha ©0a3e menTpa 00pa3oBaHHs €CTECTBEHHO-HAYYHOH H TEXHOJIOTHYECKOM
HampaBieHHOCcTH «Touka pocra» oOeclieuuBaeTcs peanu3aius o0pa30BaTeIbHBIX
nporpamm €CTECTBCHHOHAYYHOU 51 TEXHOJIOTUYECKON HaIPABJIECHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBHMM C TpeOOBAHMSIMHU 3aKOHOJATeNbcTBA B cdepe
o0Opa3oBaHus U ¢ yu€ToM pekoMeH1auuii denepanbHOro oneparopa yueOHOro npeaMera
«XUMUD.

PabGouast mporpamma pazpaborana Ha ocHoBe PI'OC BTOpOrO MOKOJICHUS,
IPUMEPHOM MPOTPaMMbl OCHOBHOTO O0IIET0 00pa3oBaHus 110 XUMUH (6a30BbI YPOBEHb)
n astopckod mnporpammel I'.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pyasutuc, @.I.
@®enpaman nporpamma kypca xumuu Uit 10-11 kmaccoB oOrieoOpa3zoBaTeIbHBIX

yupexaenuit U: [Ipocsemenne,2015r).
1. MECTO YYEBHOI'O ITIPEJIMETA

@®enepanbHblii 0a3WCHBIA y4eOHBIM IUIAH 711 OOpPa30BATENbHBIX YUPEKICHHIM
Poccuiickoit @enepaiuyu OTBOAUT Ha 3TAre OCHOBHOrO oO1ero oopazoBanusi 70 yacon
Uit 00sA3aTENIbHOTO M3y4eHHs oOpa3oBarenbHON obOnacth «Xumus». Pabouas
nporpamma paccuntana Ha 70 yacoB (1 yac B Henento, 35 yueOHbIX Henenb B 10 kiacce,
35 yuebHbIx Henmenb B 11 kimacce). JlanHast mporpamMma KOHKPETHU3UPYET COACpPIKAHUE
cTaHjapra, Ja€T pachnpeleieHue y4dyeOHbIX 4acoB IO pa3denaMm  Kypea,
MOCJIEIOBATEIbHOCTh M3YyUYEHHUS]I TEM U Pa3[eloB C YYETOM MEXKIPEAMETHBIX MU
OpEeIMETHBIX CBSA3€H, JIOTMKM Yy4eOHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH

ydanmxcs.

2. HEJU U 3AJAYUN U3YUEHUSA YYEBHOI'O ITPE/IMETA

HeJII/I HN3Y4YCHUA XMMHWH.

" (OCBOCHHE 3HAHUM O XMMHUYECKOM COCTABIISIOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI

MHpa, BaXXHEUIINX XUMHUYECKUX IMOHATHAX, 3dKOHAX U TCOPUAX;



OBJIAJICHUE YMEHUSMU MPUMEHATh IOJYYEHHbIE 3HaHWsS JJs OOBSCHEHUS
Pa3HOOOPA3HBIX XUMUYECKHUX SBICHUI 1 CBOMCTB BEIIECTB, OLICHKH POJIM XUMUHU B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTUN U IMOJTYYEHUN HOBBIX MATEPHUAIIOB;

pa3BUTHE II03HABATEIIBHBIX HMHTEPECOB M HHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH B
IPOLECCE  CAMOCTOATEIBHOTO  NPUOOPETEHHsS]  XMMHUYECKMX  3HaHUM ¢
WCIIOJIb30BAHUEM  PA3JIMYHBIX HWCTOYHHUKOB HH(OpManuMyd, B TOM YHUCIE
KOMITBIOTEPHBIX;

BOCIUTAHHUE YOEKICHHOCTH B MO3UTHUBHOW POJIM XUMHUU B KU3HU COBPEMEHHOTO
oOuiecTBa, HEOOXOAMMOCTH XHUMHUYECKHM TI'PAMOTHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO M OKPYKAIOLIEN CPELE;

MIPUMEHEHUE TOJIYYEHHBIX 3HAHMM M YMEHHMU Ji1 O€30MacCHOr0 HMCIOJIb30BAHUS
BEIIECTB U MaTEPUAJIOB B OBITY, CEJIBCKOM XO3sIIICTBE U Ha MPOU3BOICTBE, PELICHHUS
MIPAKTUYECKUX 330a4 B TIOBCEAHEBHOW JKW3HHM, NPEAYNPEKICHUS SBICHUMH,

HaHOCAIIHUX BPCA 3J0POBBIO YCIIOBCKA U OKpY)KaIOHIGﬁ cpeac.

3ajauu:

1.
2.
3.

CdopmupoBaTh 3HaHUE TOHITHI U 3aKOHOB XUMUU;
BocnuteiBaTh 001I€4€I0BEYECKYIO KYIbTYPY;

VYuuTh Ha0II0JaTh, NPUMEHSTH IMOTYYEHHBIE 3HAHUS HAa MMPAKTHKE.
3. CTPYKTYPA YUEBHOI'O IIPEJIMETA

Metobl MO3HAHUS B XUMUHU.
TeopeTnueckne OCHOBbI XUMUAU
Heoprannueckas xumus
Opranuyeckasi XuMus
DKCIepUMEHTaIbHbIE OCHOBBI XUMUU

XUMUA U )KU3Hb



4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NHN

Peanuzanust 1aHHOW MPOTpaMMbl pacCUMTaHa HA UCIIOIb30BaHUE TPAAUIIMOHHBIX
TEXHOJIOTUM, a TaKXKe€ METOJIOB COBPEMEHHBIX 00pa3oBaTeNIbHbIX TexHoJorui. [lpu
MPOBEJCHIUN YPOKOB HCIONB3YIOTCS cienyromme (opMbl paboOThl: JeKIus, Oecena,
pacckas, HHCTPYKTax, IEMOHCTpaIus, YIpaXKHEHUs, peleHue 3aaad, pabora ¢ KHUTOH.

Meronapl, TpUMEHSIEMbIE MPU HU3YYCHUU XUMHUHU: MPOOJEMHBIN, MNPOEKTHBIH,
pa3BuBaromiee oOydeHue, HHPOPMAIUOHHO-KOMMYHUKATUBHbBIE, OOBSICHUTEIBHO-
WUTFOCTPATUBHBIN, PENPOAYKTUBHBINA, YACTUYHO-TIOMCKOBBIM, NCCIIEI0BATEIbCKUM.

B peanuzanuu 1aHHO# nporpaMMBbl HCIOJIb3YIOTCS CIIEIYIOIINE CPENICTBA!

* oOopynoBanue neHTpa « Touka poctay

* y4eOHO-1abopaTOpHOE 000PYAOBAHUE;

* y4yeOHO-NPOU3BOJICTBEHHOE 000PYA0BAHNUE;
"  UIAKTHUYECKas TEXHUKA;

" y4eOHO-HArJSIHbIE TOCOOuS;

"  TCXHHYCCKHC CPEACTBa O6y‘IeHI/IH N aBTOMAaTHU3HUPOBAHHBIC CUCTCMbI 06y‘—ICHI/I$I.

5. TPEBOBAHMUA K YPOBHIO IOJAT'OTOBKH

B pesynomame uzyuenus xumuu Ha 6a3080M YpOBHE YUEHUK OOJHCeH 3HaAmMb /
NOHUMAMD.

" BAXKHEHIIME XUMHYECKHUE TMOHSATHS: BEIIECTBO, XMMHYECKHUW HJIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIC aTOMHAsl U MOJIEKYJISIpHAs MacChl, UOH, aJJIOTPOIUS,
M30TOIbI, XUMUYECKasi CBSI3b, DJEKTPOOTPUIIATEILHOCTh, BAJICHTHOCTh, CTEICHb
OKHUCJICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, BEIIECTBA MOJIEKYJISIPHOTO
U HEMOJIEKYJISIPHOTO CTPOCHHS, PACTBOPHBI, JJICKTPOJUT W HE IJICKTPOJIUT,
ANEKTPOIUTUYECKAS] TUCCOLUMAIINS, OKUCIUTEIh U BOCCTAHOBUTENb, OKUCIIEHUE U
BOCCTAaHOBJICHHE, TEIJIOBOU A(PPEeKT peakiuu, CKOPOCTh XUMUYECKON pPEeaKInw,
KaTajin3, XHMHYECKOE paBHOBECHE, YIJCPOJHBIA CKelleT, (yHKIIMOHAIbHAs

rpyiuiia, n30MCpHs1, TOMOJIOT U,



OCHOBHBIE€ 3aKOHBI XMMHUH: COXPAHEHHUS MACChl BEUIECTB, MOCTOSHCTBA COCTABa,
MEPUOINYECKUI 3aKOH;

OCHOBHBIE  TCOPUM  XHUMHHU: XUMHUYECKOM  CBSA3H,  DIIEKTPOJIUTHUECKOM
JUCCOIUAIINY, CTPOCHUSI OPTAHUUYECKUX COCIMHEHUN;

BOKHEHIIINE BEIIECTBA W MAaTEpHasbl: OCHOBHBIE METAJUIbl U CIUIaBbI; CEpHas,
COJIsIHAsl, a30THAas W YKCYCHas KHUCJIOTHI, WIEJIOYM, aMMHAK, MUHEpaJIbHbIE
yno0peHusi, MeTaH, 3THJICH, alleTUJIeH, OCH30JI, 3TaHOJI, JKUPbI, MbLJa, TJIFOK03a,
caxaposa, Kpaxmay, KJIeT4yaTkKa, O€JKH, MCKYCCTBEHHbIE U CHHTETUYECKHUE
BOJIOKHA, Kay4yKH, TJIaCTMACCHI;

B pezynomame uzyuenus xumuu Ha 6a3080M yposHe YUeHUK 00IHCEeH YMemb.
Ha3bIBaTh HW3YUYECHHBIE BEIIECTBA 110 «TPUBHAIBHOW» WM MEXIYHAPOIHOM
HOMEHKJIATYpE;

OTIPENICIIATh: BAJICHTHOCTh M CTENEHb OKHUCJICHUS XUMHYECKUX DJIEMEHTOB, THUI
XMMHUYECKOM CBSI3M B COCAMHEHMSIX, 3aps]l MOHA, XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCAUMHEHUM, OKHUCIHMTEIh M BOCCTAHOBUTEIIb,
MPUHAICKHOCTD BEIIECTB K Pa3JIMUHBIM KJIacCaM OpPraHUYECKUX COCMHECHUM;
XapaKTEepU30BaTh: JJEMEHThl MaJIbIX IIEPUOJIOB MO UX TOJO0XKEHUIO B
nepuoandeckor cucreme J[.M.MenneneeBa; oOume XUMHUYECKHE CBOMCTBA
METaJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMYECKUX U OPraHUYECKUX
COCMHEHUN;, CTPOCHUE W XHUMHYECKHUE CBOWCTBA HM3YYEHHBIX OPTaHUYECKUX
COCJIMHCHMUI;

O0OBSICHSTH: 3aBUCHMOCTh CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHHMS; TIPUPOTY
XUMUYECKON CBs3U (MOHHOM, KOBAJEHTHOM, METaUIMYECKOMN), 3aBHCUMOCTH
CKOPOCTH XHMHYECKON pEakiuyd W TOJIOKEHUS XHWMHYECKOTO PaBHOBECHUS OT
pa3nTu4HBIX (aKTOPOB;

BBITIOJTHATh ~XMMHMYECKUNW OKCIIEPUMEHT 1O PACMO3HABAHUIO BaXHEUIIIUX
HEOPTaHMYECKMX W OPraHMYEeCKHUX BEIISCTB C HKCIOJB30BaHHEM IM(PpoBOM
nabopaTtopuu B paMKax npoekra “Todka pocrta”;

MPOBOAUTh  CAMOCTOSITCIBHBIM ~ IMOMCK  XUMHYECKOW  uHpopMaruu ¢

HCIIOJIBb30BAaHUCM PA3JIMYHBIX MCTOYHHKOB (Hay‘-IHO-HOHy.]'I}IpHBIX HSﬂaHHﬁ,

6



KOMIIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); UCIOIB30BaTh
KOMIIBIOTEPHBIE TEXHOJOTHUH Ui OOpaOOTKHM W Mepefadyd XUMHUYECKOU
uH(GOpPMaIIMU U €€ MPEACTABICHUS B Pa3InYHbIX (popmax;

B pezynomame uzyuenmus xumuu Ha 0A3080M YpOGHE VUEHUK OONHCEH
UCNOIL308AMb NPUOOPEmMeHHble 3HAHUS U YMEHUS 8 NPAKMUYeCKOU O0esimelbHOCU U
NOBCEOHEGHOU HCUSHU OJIAL:

" OOBSICHCHHS XUMHUYECKHUX SBICHHUH, MPOUCXOAIINX B MPHUPOE, OBITY U Ha

MIPOM3BO/ICTBE;

" OmpeneyicHWsl BO3MOXXHOCTH TPOTEKAaHWsS XHMHYECKUX TIPEBpAICHUA B

Pa3IMYHBIX YCIOBHUSAX U OLIEHKH UX MOCIEACTBUIA;

" 3KOJOTHYECKH IPaMOTHOTO MOBEICHHUS B OKPY KaIOIIEeH cpee;
" OLEHKU BIUSHUS XMMHUYECKOIO 3arpsi3HEHUS OKpPYKaoIlel Cpellbl Ha OpraHu3M

YeJIOBEKa U IPYTue KUBbIE OPTraHU3MBI;

" (e30MacHOro OOpallleHusi ¢ TOPIOUYMMH W  TOKCHYHBIMU  BEIIECTBAMH,
71a00paTOPHBIM 000PYAOBAHUEM;

" [PUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHIIEHTPAIMH B OBITY U Ha IIPOU3BOJICTBE;

"  KPUTUYECKOH OIIEHKH JOCTOBEPHOCTH XUMHUYECKOW MH(POPMAIIUH, TTOCTYMAIOIICH

U3 Pa3HbIX HICTOYHUKOB;

" [IOHMMaHHUS B3aMMOCBSI3M y4ye€OHOTrO IMpenMera ¢ 0COOEHHOCTAMHU mpodeccuit u
po(heCCUOHATBLHON AESITENLHOCTH, B OCHOBE KOTOPBIX JIeXKaT 3HaHUS 110 TaHHOMY

y4eOHOMY MPEIMETY.
6. ®OPMbI KOHTPOJIA

OcHoBHbIMU (opMaMu U BUAAMU KOHTPOJIS 3HAHUW, YMEHUW UM HABBIKOB
ABIIIOTCS: TEKYIIUN KOHTPOJIb B (hOpME YCTHOTO (PPOHTAIBHOTO OMPOCa, KOHTPOIbHBIX
paboT, XMMUYECKUX JUKTAHTOB, TECTOB, MPOBEPOUYHBIX pabOT, 1abOpaTOPHBIX PadoT;

UTOTOBBIM KOHTPOJIb — UTOTOBasi KOHTPOJIbHAs padoTa.



/. AICIIOJIb3OBAHUE JJIEMEHTOB JUCTAHIIMOHHOIO ¢
JJEKTPOHHOI'O OBYUYEHUA

JUig peanu3anuu JaHHOM MPOTpaMMbl MOTYT HPUMEHSTHCS JUCTAHLMOHHBIC
oOpa3oBaTe/lbHbIE  TEXHOJOTMH W JJEKTpOHHOe  oOydeHue. Mcmomnb3yemsle

oOpazoBarenbsHble aTdopmsr (caiTel): AKnacc, Perry OI'3, POIII.

8. PABOYASA INPOTPAMMA IIO «XUMHUHN» HA BA3E IEHTPA
OBPA30BAHUSA «TOYKA POCTA»

Coznanmne nentpa «Touka pocTay mHpeanojiaraeT pas3BUTHE 00pa30BaTENIbHOM
MH(DpacTPyKTyphl 001Ie00pa30BaTEIbHON OpraHU3alyyd, B TOM YHCIE OCHAILECHUE
00111e00pa3oBaTebHON OpraHU3alluN:

* 000pyJOBaHUEM, CPEJICTBAMH OOY4YEHUsS W BOCHHUTAHUS I U3y4deHUs (B TOM
YUCJE OSKCIEPUMEHTAIBHOTO) MPEIMETOB, KYpPCOB, JIUCIHUIUIMH (MOJIYJIEH)
€CTECTBEHHO-HAyYHOW  HAIpPABICHHOCTH  MPU  pEAM3aldd  OCHOBHBIX
00111e00pa30BaTENbHBIX MPOTPaMM M JOMOJHUTENBHBIX 00IIe00pa30BaTEIbHBIX
Mporpamm, B TOM YHCJIE JUJISl PACIIMPEHUs COepKaHUsl y4eOHOro mpeamMera
«XUMUY;

* 00OpyJIOBaHUEM, CpEACTBAMU OOy4YeHHsS ¢ BOCHUTAHUS [UJIs peanu3aluu
nporpaMmm JOTIOJIHUTEIIBHOTO o0Opa3oBaHUs €CTECTBEHHO-HAYYHOU
HaIpaBJIECHHOCTH;

" KOMITBIOTEPHBIM U UHBIM 000PYOBaHUEM.

CoBpeMEHHbIE SKCIEPUMEHTAIIbHBIE HCCIEAOBAHUS 10 XUMHUHU YXKE TPYIHO
NpEeNCTaBUTh 0€3 WCIOJIb30BaHMS HE TOJIBKO AaHAJIOTOBBIX, HO H IHUQPPOBBIX
U3MepUTENbHBIX npubopoB. B ®denepansHom [ocynapctBeHHOM OO0pa3zoBaTeIbHOM
Cranpapre (O®I'OC) npomnucaHo, 4TO OJHUM M3 YHUBEPCAIBHBIX YU4EOHBIX JCHCTBUM,
MPUOOPETAEMBIX YUYAIIUMUCS, OJDKHO CTaTh YMEHUE IIPOBEACHHS OIMBITOB, MPOCTHIX
AKCIIEPUMEHTAJIBHBIX ~ WCCIEOBaHUM, MNPAMBIX M  KOCBEHHBIX M3MEpPEHUH C

HUCIIOJIB30BaHHUECM aHAJIOT'OBBIX U I_II/I(prBBIX HN3MCPHUTCIIBHBIX HpI/I60pOB».



Y4eOHBId OSKCIEPUMEHT 1O XHMHH, MPOBOAMMBIA HA  TPAIUIIMOHHOM
obopynoBanuu, 6e3 mpuUMeHeHUsT IUGPOBBIX JabopaTopuii, HE MOXKET IO3BOJUTH B
MTOJTHOM MEPE PEIINTh BCE 3a7a9H B COBPEMEHHOM MIKOJIE. DTO CBA3AHO C PSIOM ITPUIHH:

" TPaIWIMOHHOE IIKOJHLHOE OOOpYJAOBaHWE W3-3a OTPAHWYCHUS TEXHHUYECKUX

BO3MOXKHOCTEH  HE  TO3BOJIIET MPOBOAWTH MHOTHE  KOJMYECTBEHHBIC

WCCIICTOBaHMS;

" TUTEILHOCTH MPOBEACHUS XUMHUICCKUX MCCIIEIOBAHUN HE BCET/Ia COTJIACYETCS C

JUTATEITEHOCTBIO YICOHBIX 3aHSATHH;

" BO3MOXKHOCTh  TPOBEJIEHUS  MHOTHX  HMCCIICJJOBAaHWA  OTPaHHYHUBACTCS

TpeOOBAHUSIMU TEXHUKHU O€30MaCHOCTHU U JIP.

[udpoBas maboparopusi TMOTHOCTHIO MEHSIET METOAUKY U  COJEpP)KaHHE
AKCIIEPUMEHTAJILHON JIESITEIBHOCTH U PEIIAeT BBIIICTIEPEUUCICHHBIE MPOOJIEMBI.
[IIupokuii CHEKTp MATYNKOB ITO3BOJISICT YyYAIIUMCS 3HAKOMHUTBCS C IapaMeTpaMu
XUMHUYECKOTO KCIEPUMEHTa HE TOJBKO Ha KAYECTBEHHOM, HO U HAa KOJIMYECTBEHHOM
ypoBHe. [{udpoBas nadbopaTopusi MO3BOJSIET BECTH JJIUTEIIbHBIA IKCIIEPUMEHT JaXKe B
OTCYTCTBHE SKCIEPHUMEHTATOpa, a 4acTOTa WX HM3MEPEHHH HEMOJBIACTHA UYEIOBEYECKOMY
BOCIIPHUSITHIO.

B mporecce dhopmupoBaHHs SKCIEPUMEHTANBHBIX YMEHHH YYEHUK OOydaeTcs
IPECTaBIATh HH(POPMAIHIO 00 UCCIIEIOBAHUN B YETHIPEX BUIAX:

" B B€D6EUII>HOM: OIIMCBIBATHL OJOKCIICPUMCHT, CO3daBaTb CJIIOBCCHYIO MOJICIIb

OKCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHHUMAaHHC Ha HU3MEPACMBIX BCINYHWHAX,
TCPMHUHOJIOTHH,

" B TAOJUYHOM: 3aITOJHSATH Ta6J'II/II_[I>I JAaHHBIX, JICKAIIKUX B OCHOBC IIOCTPOCHUA

rpa@ukoB (IpH 3TOM Yy YYAIIUXCA BO3HHUKAET NEPBUYHOE MPEACTABICHHUE O
MacitTabax BeJIMYnH);

" B rpauyecKkoM: CTpPOUTh Tpadukd MO TaOIMYHBIM JaHHBIM, YTO JaéT

BO3MOKHOCTh II€CPEXOAa K BBIIBMXCHHIO THIIOTEC3 O XapaKTCpEC 3aBUCUMOCTHU
MCKAY BCIIMYMHAMU (HpI/I O9TOM YUYHUTCJIb IIOKa3bIBACT IIPCHUMYIICCTBO B
BHU3YyaJIN3alluH 3aBUCUMOCTEH MCKIY BCINYHNHaAMU, HarjsiiHOCThb u

MHOTOMEPHOCTH);



" B BHJEC MATEMAaTUYCCKMX VPABHCHUIM! JaBaTb MaTEMAaTUYCCKOC OIIMCaHHC

B3aMMOCBS3H BEIMYMH, MaTeMaTHUEeCKOe 0000IIIcCHHE.

[lepexon OT KaxkaOro 3Tama MpeACTaBICHUsS WH(GOPMALMK 3aHUMAET JOBOJIBHO
OonpIION MpoMexyTOK BpemeHHU. L{udpoBbie madopatopuu CymecTBEHHO KOHOMST
BpemMsi. OTo Bpems MOxHO morpatuth cormacHo @PI'OC Ha ¢opmupoBaHue
HCCJIEIOBATENIbCKUX YMEHHMI y4YalllUXCsl, KOTOPbIE BBIPAXKAIOTCSI B  CIEIYIOIIUX
JICUCTBUIX:

" ompeaesieHUE NPOOIEMBI;

" [I0CTaHOBKA MCCIIEIOBATEIbCKOM 3a1a4u;

" [UIAHUPOBaHUE PELICHUS 3a]1aUH;

" [IOCTPOCHUE MOJICIIEH;

" BBIIBM)KCHUE TUTIOTE3,;

" S3KCIEepUMEHTaJIbHAs POBEPKa FMIOTE3;

"  aHaJW3 JAHHBIX SKCIIEPUMEHTOB WM HAOIIOACHUH;
* (OopMyIUPOBAHHUE BHIBOJOB.

[Tocneqnue ronmpl y ydalmuxcss HaAOMIOAAETCS HU3KAs MOTHBALMS HM3Yy4YCHUS
€CTECTBEHHO-HAYYHBIX AUCIUIUIMH U KaK CJIEJCTBUE NMAaJ€HUE KauyecTBa 00pa30BaHMUs.

[TocTaBnsieMble B IIKOJIBI COBPEMEHHBIE CPECTBA 00YUYEHUs, B paMKaX MPOEKTa
«Touka pocra» coaepkaT NPUHUUIIMAIBHO HOBOE O0OpyAOBaHHME. IDTO LUPPOBHIE
naboparopud U JATYUKOBBIE CHCTEMBbl. B OCHOBY o0Opa3oBaTenbHOM MNporpamMmbl
3aJI0)KEHO ~ MpUMEHeHHe Uu@poBeIX Jaboparopuil. Temarnka MNpeaIoOKEHHBIX
HKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType MPUMEPHOM
oOpa3oBaTeNbHOM  mporpaMmbl O  XUMHUH,  coAepxaHuio  DenepalbHOTO
rocyJiapcTBeHHOTO 006pazoBarenbHOro crangapta (PI'OC) cpennero (MOJHOTO) OOIIETO
o0Opa3oBaHUs.

PaccmoTpenHble B OCOOMH OMBITH MPOIUIX IIUPOKYIO0 ampobanuto. MHOTONeTHAA
MpaKTHUKa HCIOJIb30BaHUsI XuUMHUYeckux mnpuodopos, L[JI B mkone mnokaszama, d4TO
COBPEMEHHBIE TEXHHYECKHE CpeACTBa OOy4YEHHUS HOBOTO TIOKOJEHHS IO3BOJISIOT
NOOUTHCS BBICOKOTO YpPOBHS YCBOEHHUS Y4YEOHOro MaTepualia, YCTOMYMBOrO pOCTa

IIO3HABATCJIbHOI'O HHTCPCCA IIKOJIBbHUKOB, T.C. IIPCOAO0JICTD TC HpO6JIeMBI, O KOTOPBIX TaK
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MHOTO TOBOpAT, KOraa pc€dyb 3aXOAUT O COBPEMCHHOM MIIKOJbHOM XHMHYCCKOM

00pa30oBaHUU.
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OIIUCAHUE MATEPUAJIBHO-TEXHUUYECKOM BA3bI IEHTPA «TOUYKA
POCTA», UICIIOJIb3YEMOTI'O JJISI PEAJTM3AIIMUA OBPA3OBATEJIBHOM
HNPOI'PAMMBI B PAMKAX ITPEIIOJJABAHUSA XUMHUHN

MartepuanbHo-TexHu4yeckass 0a3a nentpa «Touka pocra» BkIO4aeT B cels
COBpEMEHHBIE U Kiaccuueckue mpubopsl. [locmegHue mTPONUIM MHOTOJETHIOK
anpoOaIuio B IIKOJIE U MOJYYIINA TPU3HAHUE Y yuuTene xumuu. K HuM oTHOCSTCS:

* pubop sl JEMOHCTPAIIMHA 3aBUCUMOCTH CKOPOCTH PEAKIUU OT Pa3IUUHbIX
bakTOpOB;
" anmapar Juisi TPOBEACHUS XUMHUUYECKUX peakiui, npubop Mg OIBITOB C

AIEKTPUUECKUM TOKOM;

* mpubop JUIsl U3yUEHUS COCTaBa BO3/lyXa U MHOTHUE JPyTHE.

VYuuThIBasi MPaKTUYECKUI OMBIT TPUMEHEHHS TAHHOTO 000pY0BaHUS Ha YPOKax
XUMUH, Mbl JIaJIMM JIMIIb KpPAaTKOe omnucaHue npuoopoB. OCHOBHOM aKIIEHT CJelaeM Ha
onucaHuy MUGPOBBIX JIAOOPATOPHUM U UX BOZMOKHOCTSIX.

Hudposas (yuenumueckasi)) gadoparopus (IIJI), nmporpammHo-anmapaTHBII
KOMILJIEKC, JaTYUKOBAsi CUCTEMa — KOMIUIEKT Y4eOHOro o00py0BaHusl, BKIIOYAIOINN
M3MEpPUTENbHBIN OJIOK, HHTepdelc KOTOpPOro MO3BOJISIET OOECneYruBaTh CBSI3b C
NEPCOHATBHBIM KOMITBIOTEPOM, W HA0Op JaTYUKOB, PETUCTPUPYIOUIUX 3HAYCHUS
pa3IMYHbIX (U3UYECKUX BEJIIMUUH.

HMatunk pH npennasHadeHn st uaMepeHusi BoaopoaHoro mnokasarens (pH). B
HACTOSIIIIEEe BPEMS B IIKOJY MOCTYIAaIOT KOMOMHUPOBAHHBIE JATYUKHU, COBMEIIAONINE B
ce0e CTeKJIIHHBIM BJEKTPOJ C JJIEKTPOJOM CpaBHEHHUsA, 4YTO Jenaer padoTy Mo
M3MEPEHHUIO BOJIOPOAHOTO MOKa3aTes Oosee kompopTHoil. [lnanazon usmepenuii pH ot
0 no 14. Ucnonb3yercs uisi U3BMEPEHUs BOJOPOIHOTO MMOKA3aTeNsl BOJHBIX PACTBOPOB B
Pa3IMYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH Cpe/ibl.

JaTtuuk Temmeparypbl IUIATHHOBBIM — TMPOCTOM W HAAEKHBIM JaTYHK,
npeaHa3HauYeH JJi1 U3MEPEHUs TEMITEpaTyphbl B BOJHBIX PACTBOPAX U B Ta30BBIX Cpelax.
Nmeer pazmuunbiii guanazon wusmepenudt or — 40 go +180 °C. Texnuueckwue

XApPaKTCPUCTUKHU AaTUMKa YKa3aHbl B MHCTPYKIHWH 110 OKCILTyaTaluu.

12



JlaTunk TemmepaTrypbl TepPMONAPHBIA TMpeAHa3HAYeH [JIsi U3MEPEHUS
temmepatyp 10 900 °C. Hcnonb3yercs npu BBITOJHEHUU PAadOT, CBA3aHHBIX C M3MEPEHHE
TeMIrepaTyp IJIaMEHH, MIABJICHUS U PA3JIOAKEHHUS BEIIECTB.

JaTuuKk ONTHYECKON IJIOTHOCTH (KOJOPUMETP) — MNpPEAHA3HAYEH JUIA
U3MEpPEHUs OINTUYECKOM IIJIOTHOCTH OKpalIEHHBIX pacTBOpoB. lcmonb3yercs mnpu
myueHnn TeMm «PacTtBopb», «CKOPOCTh XHUMHYECKUX pEAKIUW», OINpEAeICHUU
KOHIIEHTPAI[MU OKPAILIEHHBIX HOHOB WJIH COSIUHEHUH.

B KoMIIEKT BXOAST NAaTYMKHU C PA3IMYHON JIJIMHON BOJIH TMOIYNPOBOJHUKOBBIX
MCTOYHHUKOB cBeTa: 465 u 525 uM. O0bEM KIOBETBI COCTABISAET 4MJI, IJIMHA OIITHYECKOTO
nytd — 10 MMm.

JlaT4yuK 3JIeKTPONPOBOAHOCTH TIPEJAHA3HAUCH JJISI M3MEPEHUSl YIEIbHOMN
AIEKTPONPOBOJANUMOCTH KUJIKOCTEM, B TOM YHCIE€ M BOJHBIX PAacTBOPOB BEIIECTB.
[Ipumensiercs Npu  W3YYEHUM  TEOPUM  DJIEKTPOJUTUUYECKOM  JIUCCOLMAIIUH,
XapaKTEPUCTHUK BOJHBIX PaCTBOPOB.

JaT4YuK XJIOPUA-HOHOB WCIIOJB3YETCS ISl KOJMWYECTBEHHOTO OIpEACIEHUs
COJIep>KaHMsI MOHOB XJIOpa B BOJHBIX PaCTBOPAX, MOYBE, MPOAyKTax nmutanus. K gaTunky
MOJIKJIFOYaeTCsl MOHOCENeKTUBHBINA 3iekTposl (MC3) (pabouuii 37€KTpojT), MOTSHIHAI
KOTOPOTO 3aBUCUT OT KOHLEHTpAlUMU OINpPEAENsieMOro HMOHA, B JaHHOM Clydyae OT
koHleHTpauu aHuoHoB CI'. TTorennman MCD onpenensitor OTHOCUTENIBHO 3JIEKTPOJIa
CpaBHEHUSI, KaK IPABUIIO, XJIOPCEPEOPSHOTO.

Muxpockon uugpoBoil npeaHazHAYEH A U3ydeHUs (POPMBbI KPUCTALIIOB H
HaOII0ACHUS 32 POCTOM KPHUCTAJIIOB.

IIpubGop Ansi moJy4eHHsl Tra30B HCHOJIb3YETCSA JUIsl MOJYy4YEHHsS HEOOJbIINX

KOJIMYECTB ra30B: BOJIOPO/Ia, KKCIopoaa (M3 MepoKCHIa BOJOPO/Ia), YIICKHUCIOro rasa.
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KAJIEHJAPHO-TEMATUYECKOE IINTAHUPOBAHHUE 10 KJIACC

(1 u B HEmETIO, BCEero 34 )

Ne Koua-Bo XapakTepucTHKA OCHOBHBIX BU/10B
aara Pa3nen, Tema ypoka Tun ypoka
n/n JacoB IeATeJILHOCTH
TEMA 1. TEOPETUYECKHUE OCHOBBI OPTAHUYECKOU XUMMUMU (2 yaca)
c(opMUpOBATh MPEICTABICHUS O TIPEIMETE
W3Y4EHHUs OpraHM4eCKON XUMHUH, O
CTaHOBJIEHUHU OPraHMYECKON XUMHUU KaK HAyKH.
| Hexens [Ipenmer opr. xumun. PopMUpOBaHUE OPT. XUMHH KaK L —— PacKpeITh CyIIHOCTH OCHOBHBIX ITOJIOKEHUN
1 Hayku. OCHOBHbIE MOJIOKEHUSI TEOPUU XUM. CTPOCHUS 1 p YICHL | X C. CdopmupoBaTh nepBoOHauaIbHOE
CeHTAA0ps HOBBIX 3HAHUU
opr. BeniecTs. M3omepus IIOHSTHE O MOPSIIKE COEANHEHNS aTOMOB B
MOJIEKYJIE, O 3aBUCUMOCTHU CBOMCTB BEILIECTB OT
UX XMMHYECKOI'O CTPOEHUS, O B3AUMHOM
BIIUSTHUM aTOMOB
. VYrayOouTh 3HaHUS 00 NEKTPOHHON MPUpPOIe
DneKTpOHHas IPUPOJIa XUMUYECKUX CBSI3eH B 9
2 Henens Ypok usyyenus | xummuueckux cpsizeid. ChopMupoBarh MOHATHS
2 opraHudeckux coenunenusx. Kimaccuduxanms 1 . N
CeHTsA0ps . HOBBIX 3HAHUM | 0 croco0ax pa3pbiBa KOBAJIEHTHOMN CBSI3U U
OpPraHUYECKUX COEANHEHUN
CBOOOJIHBIX paJiuKaiax
TEMA 2. IPEJEJBbHBIE YTJIEBOAOPOIBI (AJTKAHBI) (4 yaca)
3akpenuts U pa3BuTh 3HaHUs 0 TXC
OpraHUYECKHUX COETUHEHHUH Ha mpuMepe
IpeliebHbIX yrieBo1opoaoB. ChopMupoBarth
3 Hexens | DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE AJIKAHOB. VYpok nzydeHus peAl Y FIOPOZL (opmrp
3 1 . | IOHATHSI O IPOCTPAHCTBEHHOM CTPOEHUU
ceHTs10psi | Homenkiatypa ainkaHoB HOBBIX 3HAHUU .
OpPraHMYECKUX COEIUHEHHM, TOMOJIOTax, Sp3-
ruOpuAn3aIH, TETPAIAPUIECKOM CTPOCHUH
MOJIEKYJIbI METaHa.
HayuuTp pa3nuyaTs rOMOJIOTH U U30MEPHI,
4 nenens . Ypok usydeHus .
4 du3nyecKknue U XUMUUYECKNE CBOMCTBA AJIKaHOB 1 .. | Ha3bIBaTh UX, MOJIb3YACh MEXYHAPOIHOMN
CeHTS0ps HOBBIX 3HAHUU

HOMEHKJIaTypOiu
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PaccmoTpeTh pusnueckue U XuMH4YeCKHe
CBOICTBA aJIKaHOB. PacKpbITh 0COOEHHOCTH U
MEXaHU3M PEaKLUH 3aMELeHUs B

5 Hepenst Ypok nzyuenus o
[TosyueHue u npuMEHEHNE aIKaHOB .. | oprannueckoii xumuu. CHopMHUpOBATH
CeHTSIOps HOBBIX 3HAaHUI
MOHATHE O peakuuu udomepusanuu. [lokasars,
4TO 00J1aCTH IPUMEHEHHUS BEILIECTB
ONPEIEIISIOTCS UX CBOMCTBAMU
Vpox CdhopmupoBaTh 00IIHE TPEICTABICHHS O
1 Henens | Pemenue 3a1a4 Ha HAXOXKACHUE MOJIEKYJISIPHON saK G?I.HCHI/I?I KJIacCU(UKALIUN OPTAaHUYECKUX COSTUHEHHH,
OKTSIOpsi | hopMyIibl ra3000pa3HBIX YIIIEBOJOPOIOB SI;-IaHI/Iﬁ paccMOTPETh OCHOBHBIE TPU3HAKU UX
KJIaCCU(UKAIUN
TEMA 3. HENNPEJEJIBHBIE YI'JIEBOAOPO/bI (AJIKEHBI U AJIKHUHBI) (4 yacos)
3akpenuThb U pacupuTh 3HaHusg 0 TXC
OpraHMYEeCKUX COEIMHEHHI Ha MpuMepe
ankeHoB. CpopMUpoBaTh MpeCTaBICHUE O
IIPOCTPAHCTBEHHOM CTPOEHHUH AJIKEHOB, Sp2-
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AJIKEHOB. ruOpuan3auu, JBOMHON cBs3u. Pacimputh
2 Henens . VYpok nzydeHus .
XuMHYecKre CBOMCTBA, MOJyYeHHE U TPUMEHEHNE . | 3HaHUA O CTPYKTYPHON U30MEPHUH.
OKTS0pA HOBBIX 3HAHUU
AJIKCHOB PaccmoTtpeTs pusnueckue 1 XuMHU4ECKHe
CBOMCTBA aJIKEHOB. PackpbITh 0COOEHHOCTH
peaxkiuil NpUcoeIMHEHHS U MOJIMMEPU3ALINN.
N3yuuTh cr10COOBI MOJTyUEHHS aJIKEHOB U
00J1aCTH MX IPUMEHEHUSI.
Ypox IIpuMeHsIst KaueCTBEHHBIE PEAKIIUHA HAYYUThCS
3 Hextens IIpakTnyeckas padora Ne 1. [Tonydyenue sTmiieHa u KOMIUIEKCHOTO | ONPEAEIATh KIAcChl OPraHUUECKUX
oKTABpR W3Yy4YEHUE €ro CBOUCTB € HpUMEHEHUEM YUPPOBOi NpUMEHEHUsI | coenuHeHuid. COBEpIIEHCTBOBATh YMEHHUS
naoopamopuu ¢ pamkax npoexkma « Touxa pocmay 3HAaHUU U BBITIOJTHEHUS] XUMUYECKOTO DKCIIEPUMEHTA C
yMEHUHI cobmoienreM npasui Th.
. CcdopmupoBath 0o011IHE PEACTABIECHUS O
1 Henensa | IlonsaTue o 1MeHOBBIX yriaeBoxopoaax. [Ipupoausiii VYpok nzydeHus
.. | JUEHOBBIX YIJIEBOJOPO/IaX, PACCMOTPETh
HOSOpS | Kayuyyk HOBBIX 3HAHUU

OCHOBHBIC ITPU3HAKHU UX KJ'IaCCI/I(l)I/IKaHI/H/I.

15




10

2 Henensd
HOSIOPS

AHGTI/IJ'ICH, IMOJIY4YCHHE U ITPUMCHCHHUEC allCTUICHA

Ypok uzyuenus
HOBBIX 3HAHUN

3aKpenuTh 3HaHUE TEOPUH CTPOCHUS
OpraHWYEeCKUX COCJMHEHHI Ha mpuMepe
ankuHOB. CPopMUpPOBATH NPEICTABICHUS O
MIPOCTPAHCTBEHHOM CTPOCHUHU alleTHIICHA, SP-
rUOpUIM3aIiK, TPOMHOM cBsi3u. PaccMoTpeTh
(bu3HYECKHEe M XUMUYECKHE CBOMCTBA AIKUHOB.
HayuuTh 00BSACHATH 3aBUCUMOCTH CBOMCTB
QJIKUHOB OT BHJIa XUMUYECKOH CBSI3H.
PaccmoTpeTh criocoObl MoTy4eHus aJKuHOB U
WX MIPUMEHEHHE

TEMA 4. APOMATUYECKHUE YTJIEBOJAOPO/bI (APEHBI) (2 yaca)

11

3 Henens
HOSIOPS

DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE OCH30Ia.

dusnueckre 1 XUMHUYECKHE CBOIMCTBA OeH30J1a

VYpok u3zydeHus
HOBBIX 3HAHUN

CdopMupoBaTh IpeCTaBICHHE O CTPOCHUH
MOJICKYJTBI O€H30J1a: T-3JIEKTPOHHOM 00JIaKe,
oanHaKoBEIX C—C —CBS3SX, INIOCKOM
CTPOCHUH MOJIEKYJbI. YTIIyOUTh 3HAHUS 00
M30MEpUHU U HOMEHKJIAType yriIeBOA0POI0B

12

1 Henens
nexaops

I'omosnoru 6ensona. Cpoiictsa. [Ipumenenue

VYpok uzydeHus
HOBBIX 3HAHUHI

O3HaKOMUTH CO CBOICTBamMH O€H30I1a,
00YyCIIOBIIEHHBIMU CTPOEHHEM €I0 MOJIEKYJIBI.
OOBACHUTH 0COOEHHOCTH XMMHUYECKUX CBOMCTB
rOMOJIOTOB O€H30J1a KaK pe3yibTaT B3aMMHOIO
BIIMSIHMSI aTOMOB B MOJIEKYJIE

TEMA 5. MIPUPOJJHBIE HICTOYHUKU YI'JIEBOJOPOJAOB (3 uaca)

13

2 Henend
nexaops

Hedtb u Hegrenponyktsel. [leperonka nedru

Ypok usydeHus
HOBBIX 3HAaHUH

O3HaKOMHUTH YYalTUXCS C IPUPOTHBIMU
MCTOYHUKAMU YTJIEBOJOPOJIOB, TOKA3aTh, UTO
IPUPOJIHBII ra3 ¥ MOMyTHbIE HePTSIHBIE ra3bl
SBIIIOTCS HE TOJIBKO TOIUTMBOM, HO U
VCTOYHUKOM CBIPbS 1151 XUMUYECKOU
MIPOMBIIIJIEHHOCTH. 3aKpENUTh 3HAHUS O
TeHETUYECKOM CBSI3U YIIIEBOJAOPOJIOB

14

3 "Henens
nexaopst

Kpekunr nedgtu. Kokcoxnmuueckoe npou3BoJCTBO

Ypok u3ydeHus
HOBBIX 3HAHUU

O3HaKOMUTEH ydqamuxcs ¢ COCTaBOM U
cBoMCcTBaMH HE(PTH, a TaKKe ¢ GU3UICCKUMHU U
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XUMUYECKHMHU CIIOCO0aMHU IiepepaboTKu He(hTH
— IIEPETOHKOU U KPEKMHIOM

YPOK KOHTpPOJIA,

HpOBepI/ITB 3HaHUA y4YallluXxcs 1o TEME

4 nepens OLICHKHU U «YTIIeBOAOPOIBDY
15 A Kontponbnas padota Ne 1 o Teme: YriaeBoaopoabl H AOPOA
nexaopst KOPPEKIUH
3HAHUUI
TEMA 6. CIITUPTBI 1 ®EHOJIbI (3 uaca)
VYTrayOuTh 3HaHUS YYalIUXCs O CTPOCHUU
MOJIEKYJI OPTaHUYECKHUX BEIIECTB HA IPUMEPE
IIpeeIbHBIX OJHOATOMHBIX CIIUPTOB.
. CdopmupoBaTh MOHATHE O KIIMOHAJIBHON
2 epena | OnHoatoMHble cnupThl. CBolicTBa. [lonydenne VYpok nzydeHus (bopmup ymxu
16 . | rpynne. PacoiypuTs 3HaHUS O TOMOJIOTHH,
aHBaps | cnuptoB. [Ipumenenue HOBBIX 3HAHUU
n3oMepun u HomeHkinarype. ChopmupoBath
IIOHATHE O BOJOPOIHOM CBsi3U. PaccMoTpeTh
XUMHUYECKHE CBOMCTBA MPEICIIBHBIX
OJTHOOCHOBHBIX CIIUPTOB
VYpoxk u3ydenus: | ChopmMupoBaTh HOHATHE O MHOTOATOMHBIX
HOBBIX 3HaHUH | criupTax. PaccMOTpeTs CBOMCTBA, TOyYEHUE U
3 Hexens | MHOTOaTOMHBIE CIUPTHIL. DTUJIEHTIIUKOJIb, TJIULIEPUH.
17 . IIPUMEHEHNE YTUIICHTIIMKOJIA U TIIMLEPHHA.
auBapsi | CoiicTBa. [Ipumenenue. .
CpaBHUTH CBOWMCTBA OJTHOATOMHBIX U
MHOT0OaTOMHBIX CIIMPTOB
Ypok n3ydenus | M3yuurts cocTtas, CTpOE€HUE, CBOMCTBA U
4 nenens HOBBIX 3HAHMM | mpuMeHeHue GeHomna. PaccMoTpeTs B3auMHoe
18 sHBaps Crpoenue, cBOICTBa, MpUMEHEHHUE (peHoa BJIMSIHUE aTOMOB B MOJIEKYJIe (heHoJIa.
OOpaTuTh BHUMAaHHE y4YaIIUXCs Ha
TOKCHYHOCTH (peHOoIIa
TEMA 7. AJIBJAETU1bl U KETOHBI (2 uaca)
| Henens VYpok usydennst | O3HaKOMHUTb C TOMOJIOTHYECKUM PSIOM
19 deppans Anpnerunsl. [lomydeHne n cBONCTBA aJIbIETHIOB HOBBIX 3HAHUH | AJIBJETUIOB, UX CTPOCHUEM, (DYHKIIMOHAILHON

IPyINIION, N30MEPUEN U HOMEHKIIATYypPOH.
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Ypok uzyuenus

PaccmotpeTs pusnveckre U XUMUYECKUE

2 Henens . o
20 (benpans ALETOH — Npe/IcCTaBUTENb KETOHOB. [IpumeHenune HOBBIX 3HAHMI | CBOWCTBA M MOJYYCHUE ANIbJCTHI0B, 00JIaCTH
npuMeHeHus. JlaTh npeacTaBieHUe O KETOHAX
TEMA 8. KAPBOHOBBIE KUCJIOTbDI (2 uaca)
O3HaKOMHUTB C OCOOCHHOCTSIMU CTPOCHUS
KapOOHOBBIX KUCIIOT, UX KJIacCU(pHUKAIUEH,
HOMeHKJIaTypoii. Ha ocHOBe cTpoeHus
OaHOOCHOBHBIE Mpe/eNIbHbIE KAPOOHOBBIE KUCIIOTHI.
21 3 Hepens Crpoenue monekyi. CBoHCTBa KapOOHOBBIX KHCIIOT. YpoK VSYHACHIBL | Kap (EOHOBHX KHCTIOT paceMOTpeTD X
beBpans HOBBIX 3HAHMK | cBoiicTBa. [loka3aTh CXOJCTBO M pa3nuyue
[Tony4yenue u npumMeHeHue
HEOPraHMYECKUX U OPraHUYeCKUX KUCIIOT,
paccMoTpeTh 0coObIe CBOWCTBA MYPaBbUHOM
KHCJIOTBHI.
Ypok BBITTONHATE XMMUYECKUI DKCIIEPUMEHT 110
4 nexens IIpakTnueckas padora Ne 2. [Tonydenue u CBOfIC”fBa KOMIIJIEKCHOTO | MOJIyY€HHIO U BBISIBJICHUIO CBOWCTB
22 (epans KapOOHOBBIX KUCIIOT € UCHONb306AHUEM YUPPOBOIL IPUMEHEHUS | KapOOHOBBIX KUCJIOT C UCIOIb30BAHUEM
naboopamopuu ¢ pamkax npoexkma « Touka pocmay 3HaHUH 1 1 poBOIi 1a0OPaTOPUH B paMKax MPOEKTa
yMEHUH «Touka pocra»
TEMA 9. CJIOKHBIE D®UPBHBI. )KUPHI (1 uac)
[atb npeacrasnenue 06 3¢upax u peakuuu
srepudukanuu. O3HAKOMUTH C COCTaBOM,
CTPOEHHEM U CBONCTBAMU >KUPOB, UX
23 1 Henenst | CTpoeHue U CBOMCTBA CIIOKHBIX 3(DUPOB, UX VYpok u3ydyeHus | OuojoruueckuM 3HaueHrueM. O3HaKOMUTh
Maprta | npumeHeHue. XKupsl. [lonsatne o CMC HOBBIX 3HAHUM | YYaIIUXCsl C TOHSITHEM «CHHTETHYCCKUE
MOIOIIME cpelcTBa». PaccMoTpeTs npaBuia
0e301acHOro 0OpalIeH s co CpeACTBaMU
OBITOBOM XMMHUU
TEMA 10. YI'VIEBO/IbI (4 yaca)
CdopmupoBats o0111e€ TTOHITHE 00 YIIIEBOIAX
24 2 menens | I'mokoza. CTpoeHne MosIeKysIbl. XUMHUECKHUE CBOIICTBA VYpok U3YdEHHA | M HX kiaccuukanu. O60CHOBATh CTPOCHHE
Mapra | IJIIOKO3BbI HOBBIX 3HAHWM | MOJIEKYJIBI TJIIOKO3bI, OMUPAsCh Ha 3HAHUS O

GyHKIIMOHAIBHBIX rpynnax. M3yunts
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XMMUYECKHE CBOWCTBA IIIOKO3BI,
00YCIJIOBJICHHBIE €€ COCTAaBOM M CTPOCHHEM,
I0Ka3aTh 00JIACTH €€ MPUMEHEHUS.
PaccMmoTpeTs OMOIOrHUYECKYIO POib INIIOKO3bI.
PaccmoTpeTs cBoiicTBa M 00J1aCTH IPUMEHEHUS
caxapo3bl

W3yuuth cBOiicTBa Kpaxmaia, 00yCIOBICHHbIC
ero cTpoeHueM. PacimpuTs npencraBieHus 00

3 "enens | Caxaposa. Kpaxmail, nemitososa, CTpoeHue, VYpok u3ydenus .
25 N . | yrneBojax. M3yunTs CBOMCTBA LEILTIOIO3HI,
Mapra XMMHYECKHUE CBOMCTBA, MPUMEHEHUE HOBBIX 3HAHUN
00ycioBiIeHHBIE ee cTpoeHreM. Paccmorpers
00J1aCTH TPUMEHEHHUS [EIUTFOJI03bI
CoBepIIeHCTBOBATh YMEHUE PEIIATh
IIpakTuyeckas padora Ne 3. Pemenue Ypok p y p
KaueCTBEHHBIC XUMUYECKUE 3a]]a4UH, IPUMEHSIS
SKCIEPUMEHTAIBHBIX 337]a4 Ha MOJYYECHHUE U KOMILJIEKCHOT'O o
4 yenens 3HAHHUS OPTraHUYCCKON XUMHH B COOTIOAas
26 pacro3HaBaHUE OPTraHMYECKUX BEIIECTB € MIPUMEHEHUS
MapTa N . MpaBHJIa TEXHUKH 0€30TIACHOCTH IPH padoTe ¢
npumeHeHuem yughpoesoil nadbopamopuu 8 pamKax 3HAHUNI U
o HarpeBaTeJIbHBIMU MPUOOpaMU 1
npoexma «Touka pocmay yMEHUM
KOHILIEHTPUPOBAaHHBIMH KHCIOTaMHU.
Ypok koHTpons, | [IpoBepuTh 3HaHUS U YMEHHUS ydalIuxcs 1o
27 1 nenenst | KontponwsHas pabora Ne 2 o teme: OILIEHKHU U M3y4YEHHBIM TEMaM
anpens | Kucnoponcoaepxaniue coeauHeHUs KOPpPEKLUU
3HAHUH
TEMA 11. AMUHBI U AMUHOKUCJIOTHI (2 uaca)
CdopmupoBats ob1Iee npeacTaBieHne 0o
aMUHaX KakK a30TCOAEpKaIINX OPraHUuYECKUX
2 Henens Awmunbl. CTpO€HHE U CBOKMCTBA aMUHOB MPEIEIBHOTO VDOK H3VICHHUS coenuHeHUsX. PaccMoTpeTh kinaccuduxarmio
28 psana. AHUIMH — IPEACTABUTENb ApOMAaTHYECKUX P yd . | amuHOB. I3yunTh aMUHBI IPEETHLHOTO Psija U
anpens HOBLIX 3HAHUI
aMUHOB anwinH. Ha npumMepe anminHa pacuimpuThb
MPEACTABJICHUS O B3aMMHOM BJIMSIHUH aTOMOB
B MOJIEKYJIE
N3yuuTh CTpOECHME U CBOWCTBA AMUHOKHUCIIOT
3 Henensa o VoK u3yueHnus | Kak COSIMHEHUN C IBOHCTBEHHOMN KIIUEH.
29 & AMHWHOKHUCIIOTHI, UX CTPOCHHE U30MEpHs U CBOMCTBA P v . A A (byli 5
amnpes HOBBIX 3HaHUM | ChopMHUpPOBATH TOHATHE O IENTUIHOU TPYIITIS

U NENTUIHOHN CBSI3U
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TEMA 12. BEJIKH (2 4yaca)

JaTb noHsATHE 0 OENKaX KaK MPUPOIHBIX
MOJIMMEPAX, O CTPYKTYpe OEIKOBOU MOJIEKYJIbI,
0 MHOT000pa3HbIX PyHKIHIX OeaxoB. 3ydunTh

4 nenens | CocraB u ctpoenue 0enkoB. CBOMCTBA OCIIKOB. VYpok u3ydenus .
30 1 . | cBOicTBa OEIKOB, 00YCIOBICHHBIC X
anpenst | HykienHoOBbIe KUCIOTHI HOBBIX 3HAHHM
ctpoeHrueM. O3HaKOMUTD € IPEBPALLICHUEM
6enkoB B opranusme. Pacckaszath 00 ycrexax B
W3YYECHUU U CHHTE3€ OEJIKOB
[TpoBepuTh 3HAHUSA ¥ YMEHUS Y4alUXCsl MO
YPpOoK KOHTpOJI, POBEP M yHai
n3ydeHHbIM TeMaM «Kucnopoaconepxaniue
1 Henmena OLICHKU U
31 Nrorosas koHTpoONbHAs pabota Ne 3 1 OpraHUYEeCKHE COSTUHEHUS,
Masi KOPPEKIHH
. «A30TCcOo/IepKale OPraHnYeCcKue
3HaHUU
COEJIMHEHUSI)
TEMA 13. CUHTETUYECKHE ITOJIUMEPBI (3 uaca)
VYTrayOuTh U CUCTEMAaTU3UPOBATh 3HAHUS O
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX Ha
ITonsatne o BMC, CuHTeTnueckue KaydykH U BOJIOKHA. yp A o
. OCHOBE paHee MOJYyYEHHBIX CBEICHUN.
3aBUCHUMOCTh X CBOICTB OT cTpoeHHsl. OCHOBHBIE
2 Henens Ypok n3ydenus | PaccMoTpeTs Kiaccu(pUKaIUio miacTMacc.
32 METO/Ibl CHHTE3a onuMepoB. Knaccudukarus 1 N o
Mast . HOBBIX 3HaHUK | O3HAKOMUTH CO CBOMCTBAMU U MIPUMEHEHUEM
mwactMacce. CTpoeHue, CBOWCTBa, MOJIyYeHUE U
MOJIMATUIIEHA U MounponuieHa. Jlats
IIPUMEHEHNE
npeJcTaBieHne o (eHoIPOPMATbAECTHIHBIX
cMoJiax
Ypox N
BBINOMHATE XUMHUYECKUHN SKCTIEPUMEHT
IIpakTnyeckas padora Ne 4. «Pacnio3HaBanue KOMILJIEKCHOTO
3 Hepens . «Pacno3HaBaHMe IJIaCTMACC ¥ BOJIOKOH» C
33 IJIACTMACC ¥ BOJIOKOHY € RPUMEHEHUEM UUPPOEOTi 1 MIPUMEHEHHUSI .
Mas . puMeHeHneM U poBoil 1abopaTopuu B
nabopamopuu ¢ pamkax npoexkma « Touxka pocmay 3HAHUU U
. pamkax npoekta «Touka pocta»
YMEHUH
34 4 nenenst | O0oOIIEHNE 3HAHUH 110 KYpCY OpraHUYeCKONH XUMUH. 1 VYpoxk u3yuenus: | OGOOIIUTE U CUCTEMATU3UPOBATh 3HAHUS
Mas Opranuydeckasi XuMus, 4€JI0BEK U IPUPOIa HOBBIX 3HAHMM | ydaluxcsl 110 Kypcy OpraHM4ecKod XUMUU
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BUJIbI KOHTPOJIA 10 KJIACC

Ne
ypoKa Mara Tema Bua xonTpoas O6opynoBanue
C MPUMEHEHUEM
nppoBoit
3 Henens [Tonyuyenue sTriieHa 1 i pp
8 . [TpaxTrueckas padora Ne 1 nabopaTopuu B
OKTSIOpst M3Y4YE€HHE €TI0 CBOWCTB
paMKax mpoeKTa
«Touka pocta»
4 nenens
15 A VYTI1eBOIOPOIBI Kontponbnas padota Ne 1
nexaops
C IPUMEHEHUEM
. n@ppoBoit
4 uenenst | Ilomydenue u cBoiicTBa undp
22 [TpakTuueckas padora Ne 2 nabopaTopuu B
dheBpans KapOOHOBBIX KHUCIIOT
paMKax IpoeKTa
«Touka pocra»
Pemenue C IPUMEHEHUEM
IKCIIEPUMEHTAITBHBIX udpoBoi
4 yenensa
26 MaDTa 3a/1a4y Ha MOJy4YeHUE U [IpakTuueckas pabora Ne 3 naboparopuu B
p pacrio3HaBaHHe paMKax IpoeKTa
OpPTaHUYECKUX BEIIECTB «Touka poctay
1 Henena | Kucnopoxncoaepxaiue
27 A POACOACHIAIl KonTtposnbHast padora Ne 2
anpens COCTUHEHUS
1 Henens Hrorosas KOHTpoOJIbHAS
31 A benku P
Mast pabora Ne 3
C MPUMEHEHUEM
n@ppoBoit
3 Henens Pacnio3naBanue i pp
33 [Ipaktuyeckas pabora Ne 4 nabopaTopuu B
Mast TUTACTMACC M BOJIOKOH
paMKax IpoeKTa

«Touka pocTta»
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KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 11 KJIACC

(1 u B HEmemio, Bcero 34 )

Ne Koua-Bo XapakTepucTHKA OCHOBHBIX BU/I0B
aara Pa3nen, Tema ypoka Tun ypoka
n/n JacoB IeATeJILHOCTH
TEOPETUYECKHUE OCHOBBI XUMHUH
TEMA 1. BaxHeilimme XaMu4yecKHe MOHATHA H aKoHbI (1 yac)
[TpuMeHATHh 3aKOH COXpPaHEHUSI MacChl
3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS .
BEIIIECTB IPU COCTABIICHUH YPaBHEHH
1 Hexenst | W MpeBpaILEHUs SHEPTHH IPU XUMHUYECKUX PEAKIHAIX. VYpok u3ydeHus .
1 1 N XUMHUYECKUX peakiuil. Onpenensith
ceHTs0ps | BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO HOBBIX 3HaHUH
MaKCUMaJIbHO  BO3MOXKHOE  YHCJIO
CTPOCHUS
HJIEKTPOHOB HAa SHEPTETUYECKOM YPOBHE
TEMA 2. Ilepuoanyeckuii 3aK0H U MEPUOTUYECKAS CHCTEMA XUMHYECKUX 3JIEMEHTOB
JI.A. MeHiejieeBa Ha OCHOBE YUY€HHs 0 CTPOeHHH aToMa (2 yaca)
CTtpoeHue 3IeKTPOHHBIX 000JI0UeK aTOMOB Oco6eHHOCTH pa3MelIeHuUs 3JIEKTPOHOB I10
2 2 Helens | XUMHYECKHX dJIeMEeHTOB. [1o/10)KeHue B MepruoIuuecKoi 1 Ypok usydeHus opOuTassIM B aTOMax. YMETh: JaBaTh
CEHTAOpA | ¢/c BOIOPOAa, TaHTaHOMI0B, AKTHHOHIOB U HOBBIX 3HaHUH XapaKTepUCTUKY 1eMeHTa Ha OCHOBaHUU
HCKYCCTBEHHO MOJIYYE€HHBIX SJIEMEHTOB ero nosioxkeHust B [ICXD
BanenTtHble Bo3MoxxHOCTH. CBOOOIHBIE
[TonoxxeHue B mepuoInYecKoi ¢/c Bo1opoaa opbuTanu, 10HOp, akuentop. JloHopHo-
3 Hepens PHOA FOPOa, Ypok usydeHus p » JIOHOP, akl p- Jlorop
3 JAHTAHOWJIOB, aKTHHOMJIOB M UCKYCCTBEHHO 1 M aKIEeNTOPHBIA MEXaHU3M 00pa30BaHUs BO
CeHTS0ps HOBBIX 3HaHUH .
MOJTyYEHHBIX 3JIEMEHTOB JOPOIHOM CBsI3U. VI3MEHEeHHsI TOMHOTO
panuyca, 9ucliia SHEPreTHYECKIX
TEMA 3. Ctpoenue BemecTBa (4 yaca)
OOBACHATH MEXaHU3M 00pa30BaHUs HOHHOMN
4 4 menens | Buapl u MexaHn3Mbl 00pa30BaHUs XUMUYECKOM CBS3H. 1 VPpok u3ydeHuss | U KOBaJCHTHOM CBS3HM U OCOOCHHOCTH
CeHTs0ps | XapakTepUCTUKAa XUMUYECKOH CBSI3U HOBBIX 3HaHUH (bu3nUecKrUX CBOMCTB HOHHBIX U

KOBAJICHTHBIX CO@HI/IHGHHﬁ.
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CocTaBIATh ANEKTPOHHBIE (POPMYIIBI
MOJIEKYJI KOBJIEHTHBIX COCIMHEHUN.
OOBACHATH MEXaHHU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJUIMYECKOMN CBS3EM U
3aBUCUMOCTb CBOMCTB BELIECTBA OT BU/1A
XUMHUYECKOH CBA3U.

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI OPTaHUYECKUX U HEOPTaHUUECKHUX
COCIMHCHUH C TIOMOIIBIO MPEACTABICHUH O

5 Henens . Ypok u3zydeHus
5 Turbl KPUCTATUTMIECKUX PEIIETOK M CBOMCTBA BEIIECTB . ruopuau3ai. OOBSICHITH 3aBUCUMOCTb
CEHTSIOps HOBBIX 3HaHUH .
CBOIICTB BeI[ECTBA OT THIIA €r0
KPUCTATUIECKOHN pemeTku. OOBACHATH
IIPUYMHBI MHOTOOOpa3usl BEIIECTB
CocTaBisTh ypaBHEHUS XUMUYECKUX
1 nenens | Ilpuynnasl MHOrooOpa3us BemiecTs. Pernienue Yok 3aKperieHus . N
6 . peaxiuii, OTHOCAIIUXCS K ONPEAeIEHHOMY
OKTSIOpsl | pacueTHBIX 3a/1a4 3HAaHUH’
TUITY
. YPok KOHTpoIS,
7 2 wenens | Kontponwshas padora Ne 1 o teme: «CtpoeHue OLEHKH 1 [IpoBepuTh 3HAHUS U YMEHUS YHaIIUXCS IO
OKTSIOpsl | BellecTBa» . | N3yYEHHBIM TEeMaM
KOPPEKIIMH 3HAHUH
TEMA 4. Xumuueckue peakuuu (8 yacoB)
[TepeuncasTb MpU3HAKH, IO KOTOPBIM
KJIaCCU(DUITUPYIOT XUMUYECKHE PEAKITHH.
3 Hexens N Ypok u3ydueHus OOBACHATDH CYITHOCTh XUMHUECKOM
8 Cy1HocTh 1 KiIaccu(uKaus XUMHUUECKUX peakui .
OKTS0pA HOBBIX 3HaHUH peakun. OOBSCHATH BIIHSIHAC
KOHIIGHTPALUil peareHTOB Ha CKOPOCTh
TOMOT'€HHBIX M T€T€POr€HHBIX PEaKIIHH.
3HaTh: ONpeesieHne XUMUYECKOM CBSI3H,
1 nenens VYpok uzydeHus
9 OKHUCIUTENEHO-BOCCTAHOBUTEITLHBIC PEaKITUH . MEXaHU3M HX 00pa3oBaHUs. Y METh:
HOSIOPs HOBBIX 3HAHUH .
OCTaBJIATh CXEMbI 00pa30BaHUs CBs3EH
OOBACHATH BIUSHUE PA3TUYHBIX (PAKTOPOB
2 Henens . . VYpoKk u3ydyeHus | Ha CKOPOCTh XUMHUYECKOHM PEAKITH, a TAKKE
10 CKOpOCTh XMM. peakiuii. 3aK0H IEUCTBYIOIINX Macc .
HOSIOps HOBBIX 3HAHUU 3HaYeHHE MPUMEHEHHsI KaTalu3aToOpOB U

MHTHOUTOPOB Ha MPaKTUKE.
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OOBACHATH BIUSHUE H3MEHEHUS

3 Henensa Vpok n3yuenus KOHIIEHTPANU OJHOT'O U3 pearu ux
11 A Xumnueckoe pasHosecue. [Ipunnun Jle [larense 1 p YO HerTpart g p PYIOH
HOSIOpst HOBLIX 3HAHUI BEILIECTB, TEMIIEPATYPhl U JIABJICHHS HA
CMEIIIEHUE XMMUYECKOTO PaBHOBECHS
DnekrponuTryeckas aucconnanus. CunbHbIC U caadbie OOBACHATD C TTO3UIIUNA TEOPHUH
12 1 Henena | anextponuTsl. Cpelia BOAHBIX pacTBOPOB. BogopomHbrii 1 VYPOK 3aKpeIIieHus | AIEKTPOUTHICCKON TUCCOITUAIIUN
nexaOpst | mokaszarens (pH) pacrBopa. Ilpumenenue uugposoi 3HAaHUH CYIIHOCTh XUMHUYECKUX PEAKIIHH,
nabopamopuu 6 pamkax npoekma « Touka pocmay MPOTEKAIOIIUX B BOJIHOU CpeEIE. .
CocTaBisTh MOJHBIEC U COKPALLIEHHBIC
HMOHHBIC YpaBHEHUS PEaKIIHi,
2 Henens Yok u3yueHus XapakTepu3 UX OCHOBHBIEC CBOMCTBA
13 A Peakiuu noHHOrO0 0OMeHa 1 P yd o p - e
nekaops HOBBIX 3HaHUI BOKHEUIIINX KJIACCOB HEOPTAHMUECKHUX
coeuHeHn. OnpenensaTh Peakiuio Cpebl
pacTBOpa COJIM B BOJIEC
14 3uenens | ['maponns opraHMYECKUX U HEOPTAaHHIECKUX 1 VYpok uzydenus CocTaBnsiTh ypaBHEHHS PEAKIIUN THAPOJIN3A
NeKadpst | coemuHeHUN HOBBIX 3HAHUI OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB
YPpok KOHTpOJIS,
15 4 menenst | KontponbHas padota Ne 2 o Teme: «XuMHIecKne 1 OLICHKI 1 [IpoBepuTh 3HAHUS U YMEHUS yHaIIUXCS IO
JeKadps | peaxkium» I ., | UI3y4EHHBIM TEMaM
KOPPEKLUHU 3HAaHUN
HEOPTAHUNYECKASA XUMUS
TEMA 5. Metasuibi (9 yacoB)
XapakTepu3oBaTh 00111e CBOWCTBA
METaJIOB U Pa3bACHITh UX Ha OCHOBE
MPEACTABICHUI O CTPOCHUH aTOMOB
METAJUIOB, METAJUTMYECKOMN CBSI3U U
2 menens | OOmas XxapakTepUCTUKA METAIIOB. XUMHUYECKHE VYpok uzydenus N N i
16 . 1 . METaJUTMYECKON KPUCTAJUTMIECKON pEeIIETKE.
STHBapsl | CBOMCTBA METAJNIOB HOBBIX 3HAHUHI o
OOBIACHATD, KaK U3MEHSIIOTCS CBOMCTBA
OKCHJIOB ¥ THAPOKCHIOB METAIIJIOB TIO
nepuoiaM U A-rpynmnam nepuoandecKon
TaOIUILBL.
3 Henens Ypok nzyueHus NnnrocTpupoBath nmpuMepamMu CrioCoObI
17 DNEeKTPOJIH3 PaCILIaBOB U PACTBOPOB BEUIECTB 1 .
STHBApS HOBBIX 3HAaHUI MOJYyYEHHS] METAIIJIOB. XapaKTepHU30BaTh
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XUMHAYECKUE cBOUCTBA MeTaToB |A—IIA
TPYII U aJTIOMUHUS, COCTABIIATD
COOTBETCTBYIOIINE YPAaBHEHUSI PEAKIIUMA.

18

4 uenens
STHBapS

[TonsiTre o kKoppo3uu MeTauioB. CrIocoOb! 3alIUTHI OT
KOppO3uu

Ypok u3zydeHus
HOBBIX 3HAHUN

OOBACHATH 0COOEHHOCTH CTPOCHHS ATOMOB
XMMHYECKHX 3JIEMEHTOB b-rpynn
nepuoanueckon cucreMst 1. 1.
Menpeneesa

19

1 Henena
dheBpans

MeTaibl TIaBHBIX MOATPYIIL

Ypok usydeHus
HOBBIX 3HAHUM

OOBACHATH, KaK U3MEHSIOTCS CBOMCTBA
OKCHJIOB U THUJIPOKCHJIOB XUMHUYECKOTO
3JIEMCHTA C IIOBBIIICHUEM CTCIICHHU
OKHUCJICHUS €T0 aroMa.

20

2 Henens
dbeBpans

COG,I[I/IHCHI/IG MCTAJJIOB T'JIABHBIX MMOATPYIIIL

Ypok usydeHus
HOBBIX 3HAHUH

OO0mue croco0bI MOTYyIeHHUS METAJIOB:
BOCCTAHOBJICHUE YTJIEM H OKCHIIOM
yriepoja, aTFlOMHUHUAEM, BOJOPOIOM.
BzaumopeiicTBue nuHKa 1 jkenesa C
pacTBOpaMH KHCIIOT U Iesioueii. 3HaTh:
o011Me crnoco0b! NOTYYEHUsI METAIJIOB.
YMeTh: 3aIMchIBaTh XUMHYECKHUE
ypaBHEHUSI, XapaKTEPU3YIOLIHE OCHOBHBIC
CIOCOOBI MOJTYYEHHS METAJIIOB

21

3 memend
dbeBpans

Mertasibl TOOOYHBIX MOATPYIIT

VYpok uzydeHus
HOBBIX 3HAHUH

CocTaBiATh ypaBHEHUS PEAKIUiA,
XapaKTEepU3YIOIINX CBOWCTBA ME/IU, IIMHKA,
TUTaHa, XpoMa, kenesa. [IpenckaspiBaTh
CBOIICTBa CIlJIaBa, 3Hasi €T0 COCTAB

22

4 nenens
dbeBpans

COCI[I/IHCHI/ISI METAaJIJIOB ITOOOYHBIX MOATPYIIIL

Ypok usydeHus
HOBBIX 3HAaHUH

CocTaBisiTh ypaBHEHUS PEAKIU,
XapaKTEPU3YIOUIUX CBOWCTBA MEIU, ITUHKA,
TUTaHa, XpoMa, xeine3a. [IpenckassiBaTh
CBOIICTBa CIlJIaBa, 3Hasi €ro COCTaB

23

1 Hemensa
MapTa

CmraBel MeTaioB. Pemenne PACUCTHBIX 3a1a4

Ypok usydeHnus
HOBBIX 3HAHUH

3anuceIBaTh B MOJIEKYJIIPHOM U HOHHOM
BHJIE€ YPABHEHUSI XUMUYECKUX PEAKIIHM,
XapaKTEePU3YIOLIHUX KUCIOTHO-OCHOBHBIE
CBOICTBa OKCHJIOB M THIPOKCHUI0OB
METAJJIOB, a TAKKE IKCIIEPUMEHTAIILHO
JIOKa3bIBaTh HAJIMUHME DTHUX CBONCTB
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Pacmio3naBaTh KaTHOHBI COJIEH C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIUI

24

2 Henend
MapTa

Kontponbras padota Ne 3 mo teme: «MeTaibiy

Ypok KOHTpOJIA,
OLICHKH U
KOPPEKLIMH 3HAHUU

[TpoBepuTh 3HAHMS U YMEHUS yYaIIUXCS 110
M3YYEHHBIM TeMaM

TEMA 6. Hemertauibl (6 yacoB)

25

3 Henens
MapTa

XHUMHYECKHE 3JIEMEHTBI — HEMETAJJIbI. CTpOGHI/Ie n
CBOMCTBa IMPOCTBIX BCUICCTB — HCMETAJLJIOB

Ypok usydeHus
HOBBIX 3HAHUM

XapakTepHu30BaTh 00IIKE CBOICTBA
HEMETAJJIOB U Pa3bsACHATh X HA OCHOBE
IPEJCTaBICHUN O CTPOCHUU aToMa.
HaspiBath 00s1acTH IpUMEHEHUS
BO)KHEHIINX HEMETAJUIOB

26

4 yenens
MapTa

BOI[OpO,I[HLIC COCOAMHCHUSA HEMETAJIJIIOB

Ypok usydeHus
HOBBIX 3HAHUH

XapakTepu3oBaTh CBONCTBA BBICIINX
OKCHIOB HEMETAJIJIOB U
KHCJIOPOJICOACPKAIINX KUCIIOT, COCTABIISATh
YpaBHEHHUS COOTBETCTBYIOIIMNX PEAKIMA U
OOBSICHATH UX B CBETE MPECTABICHUN 00
OKHCJIUTENHFHO-BOCCTAHOBUTEIILHBIX
PeaKIHAIX U DJEKTPOITUTUIECKON
JICCOIHAIIN

27

1 Henmensa
anpens

OKCI/IIH:I HEMCTAJIJIOB

Ypok usydeHus
HOBBIX 3HAHUH

CocTaBnsATh ypaBHEHUS PEaKIIUi,
XapaKTEPU3YIOIINX OKUCIUTEIbHBIE
CBOMCTBA CEPHOM M a30THOU KHUCIIOT.
XapakTepHu30BaTh U3MEHEHNE CBOMCTB
JETYYHX BOJOPOIHBIX COEAMHEHUN
HEMETAJIJIOB 110 IEpUoay U A- rpynnam
MEPUOINYECKON cucTeMbl. Jloka3pIBaTh
B3alMOCBS3b HEOPTAaHUYECKUX U
OpPraHMYECKHUX COEANHEHUH.

28

2 Henend
ampens

Kucnotel. OkucauTenbHbIE CBOMCTBA cepHoﬁ U a30THOM
KHCJIOT

Ypok uzydeHus
HOBBIX 3HAHUH

Knaccudukanmss HeopraHU4eCKnux
coequHeHuii. B3aumopaeicTeue
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIIOTHI C
MeTaJUIaMHM ¥ HEMETAJIJIAMH; XUMHUYECKHUE
CBOMCTBA a30THOM KHMCJIOTHI
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Ypok 3anaun: «PacyeTsl 10 XUMHUYECKUM
3 Henens KOMILJIEKCHOTO YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM 0JIEHN
29 Perrenne kauecTBEHHBIX U PACUETHBIX 3a/1a4
anpens pPUMEHEHUs BBIXOZA TPOJIyKTa PEAKLIUU OT
3HAHUW U YMEHUHN | TEOPETUYECKH BO3MOXKHOIO
CocTaBiATh ypaBHEHUS XUMHUYECKUX
IIpakTuyeckas padora Ne 1. Pemenue VoK peaKkuuii, OTpa)arlNX B3aUMOCBS3b
JKCIIEPUMEHTAJIbHBIX 33/1a4 Ha I10JIYy4eHHUE U P HEOPraHMYECKUX U OpPraHUYEeCKHUX BEIECTB,
4 nenens KOMILIEKCHOT'O
30 ey | PACTIO3HABAHHME HEOPraHUYECKHX BELLECTB ¢ DHMEHEHIS OOBSICHATH MX HA OCHOBE TEOPUH
P npumenenuem yu@poesoi 1adbopamopuu 6 pamKax 3Ha£ I — ANEKTPOJINTUYECKON JUCCOLMALUU U
npoexma «Touka pocma» ™ NpEeICTaBICHUN 00 OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX MTpOLIECCaxX
1 Henens ¥POK KOHTPOIIA, ITpoBepuTh 3HaHMS U YMEHUS y4aIUXCS 110
31 Kontposnbnas padora Ne 4 o teme: «Hemeranab» OILICHKH U POBEp ™ i
Mas . | N3y4ECHHBIM TEMaM
KOPPEKLIUY 3HAHUI
TEMA 7. I'eHeTn4ecKasi CBSI3b HEOPTaHNYECKHX M OPraHUYecKHUX BemecTs (3 yaca)
3HaTh: CBOMCTBA BEIIECTB U CIIOCOOBI UX
32 2 Henena | I'eneTndeckast CBA3b HEOPraHUYECKUX M OPraHUYECKHUX YPOK u3ydyeHHs | MOJIY4YEHHs. Y METh: 3alIMChIBATh YPABHEHMS
Mas BELIECTB HOBBIX 3HAHUU XUMHUYECKHUX PEAKIIMHA B MOJIEKYIISIPHOM
BUJIE
YPOoK KOHTpOJIA,
3 Henens [TpoBepuTh 3HaAHUS U YMEHUS y4JaIIUXCs 110
33 3auer: «['eHeTHUECKas CBA3b MEXKY BEIIECTBAMU» OLICHKH U
Mast ., | U3Y4EHHBIM TEMaM
KOPPEKIMH 3HaHUN
IIpakTnueckas padora Ne 2. ['eHeTnueckas cBs3b Ypok Pemenne skcriepuMeHTaIbHBIX 33]1a4 110
34 4 Henens | HEOPraHMYECKUX U OPTaHHMUYECKUX BEIIECTB € KOMILJIEKCHOTO opraHuueckoi xuMuu. OcymiecTBiIeHNE
Mas npuMeHeHueM HU(POBOIi 1adopaTOpUN B paMKax MIPUMEHEHHUSI MpEeBpaIIeHU OpraHMYECKHX BEIECTB

npoexkra «Touka pocra»

3HAaHUU U YMEHUU
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BUJIbI KOHTPOJIA 11 KJIACC

Ne
ypoKa Mara Tema Bua xonTpoas O6opynoBanue
2 "Henens
7 OKT§6p}I Crpoenue BeriecTBa KonTponpHas padora Ne 1
4 nenens
15 HGK§6p${ XHUMHUYECKUE PEaKITUU Kontponbnas padota Ne 2
2 "Henens
24 Ma[I)[Ta Mertamibl Kontponbnas padota Ne 3
Pemenue C IPUMEHEHUEM
A Henenns SKCIIEPUMEHTAIBHBIX uudpoBoi
30 anl Ze[ns[ 3a/1a4 Ha MOJIYYCHHE U [IpakTuueckas padbora Ne 1 naboparopuu B
P pacrno3HaBaHHe paMKax MpoeKTa
HEOPTaHUYECKUX BEIIECTB «Touka pocta»
1 Henens
31 M:’fﬂ Hewmerannsl KonTpomnbnas padora Ne 4
C IPUMEHEHUEM
4 nenens I'eneTnyeckas cBs3b uudpoBoi
34 Mast HEOPraHMYECKUX U [IpakTuyeckas padora Ne 2 n1abopaTopuu B
OpPTaHUYECKUX BEIIECTB pamMKax MpoeKTa

«Touka pocra»
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