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AHHOTAIIUSA K PABOUYEM TIPOT'PAMME

Ha 6a3e menTpa oOpa3oBaHUSI €CTECTBEHHO-HAYYHOW HampaBieHHOCTH «Todka
pocTa» oOecrieynBaeTcs peanuzanus o0pa3oBaTeIbHBIX nporpaMmm
€CTECTBEHHOHAYYHOM W TEXHOJIOTMYECKOW HANpPaBJICHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHH C TPEOOBAHMSIMHU 3aKOHOAATENIbCTBA B cepe 0O0pa3oBaHUS U C yUETOM
pexomenaanuit denepanbHOro oneparopa yd4eOHOro rnpeamera
«XuMUA.

PaGouass mporpamma pazpaborana Ha ocHoBe DI'OC BTOporo mnokoneHus,
MIPUMEPHOM MpOorpaMMbl OCHOBHOTO 001IIEr0 00pa3oBaHusl 10 XUMUU (0a30BbIN YPOBEHbD)
n astropckoil mnporpammel I'.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pymsutuc, O.I.
@®enbamaH nporpamma kypca xumuu qis 10-11 kimaccoB 001ieoOpa3oBaTelIbHBIX

yupexaennit U: [Ipocsemenune,2015r).
1. MECTO YYEBHOTI'O ITPE/IMETA

@®enepanbHblii 0a3UCHBIM Y4eOHBIM MIIaH A1 00pa30BaTEIbHBIX YUPEKICHUM
Poccuiickoit denepaniu OTBOJUT Ha dTame cpelHero oodiero oopaszoBanus 70 dacos
Ui 00s13aTeNIbHOTO  M3y4eHUsi oOpaszoBaTenbHOM oOnactu «Xumusi». Pabouas
nporpamma paccuntana Ha 102 yaca B 10 knacce (mpo¢unbHbI ypoBEeHb) U 68 4acoB B
11 xmacce (6a3oBblii ypoBeHb) JlaHHas mporpaMma KOHKPETU3UPYET COJEpKaHue
CTaHJIapTa, JacT  pachpelelieHne  ydyeOHbIX 4YacoB IO  pasfelaM  Kypca,
IIOCJIEIOBATENIBHOCTh H3YYEHUS TEM W pPA3JeloB € YYETOM MEXIPEAMETHBIX MU

MPEIMETHBIX CBSI3€W, JIOTMKKM Yy4eOHOro TMpoIlecca, BO3PACTHBIX OCOOEHHOCTEM

yYdaluuxcs.

2. IEJU U 3AJJAYU U3YUEHUSA YYEBHOI'O IPEJIMETA

HCHI/I HN3Y4YCHUA XUMHUHN!

" (OCBOCHHME 3HAHHMMN O XUMHYECKOU COCTABIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI

MHpa, Ba)KHEHUIIINX XUMUUYCCKUX IMOHATHAX, 3aKOHAX N TCOPUAX;



OBJIQZICHUE YMEHHUSIMH TPUMEHATH [OJy4YEHHbIE 3HAHUA Ui OOBACHEHHS
pa3HOO00pa3HBIX XUMUYECKHUX SIBJIEHUI 1 CBOMCTB BEUIECTB, OLIEHKU POJIM XUMUU B
Pa3BUTUU COBPEMEHHBIX TEXHOJOTUH U MOJYYEHUH HOBBIX MaTEpUAIIOB;

pa3BUTHE I1O3HABATEIIBHBIX HMHTEPECOB M MHTEJUIEKTYaJbHBIX CIIOCOOHOCTEN B
OpOLECCE  CAMOCTOSITENBHOTO  MPUOOpPETEHUs  XMMUYECKUX  3HAHUU ¢
HCIIOJIb30BAHUEM  PA3JIMYHBIX HUCTOYHUKOB HH(OpMaALMM, B TOM YHUCIE
KOMIBIOTEPHBIX;

BOCIIUTaHUE YOEXKIEHHOCTH B MO3UTHUBHOW POJIM XMUMHHU B JKU3HH COBPEMEHHOTO
o0miecTBa, HEOOXOAMMOCTHM XHUMHUYECKHM TIpPaMOTHOTO OTHOUIEHHS K CBOEMY
3JI0POBBIO M OKpYXKaroLEel Cpelie;

[PUMEHEHUE TOJYyYEHHBIX 3HAHUH M YMEHUU JUIsi 0€30I1aCHOr0 MCIIOJIb30BAHMS
BEIIECTB U MAaTEPHAJIOB B OBITY, CEILCKOM XO031UCTBE U HAa MPOU3BOACTBE, PELICHUS
NPAKTUYECKUX 3aJlad B T[OBCEIHEBHOW JKU3HHU, NPEIYyNPEXICHUS SBICHUI,

HAHOCSIIUX BPEJl 3I0POBBIO YEIIOBEKA M OKPYKAIOIICH cpeie.

3agaun:

w e

CdopmupoBaTh 3HaHHE TOHATUHN U 3aKOHOB XUMUMU;
BocrutbiBath 00111€UEIOBEUECKYIO KYIBTYPY;

Yuure Ha6JHOI[aTI>, IMPUMCHATD ITOJTYYCHHBIC 3HAHUA HA ITPAKTHUKC.

3. CTPYKTYPA YUEBHOI'O IIPEJMETA

MeTobl TO3HAHUS B XUMHUH.
TeopeTrnueckrue OCHOBBI XUMHUU
Heoprannueckas xumus
Opranuyeckast XuMust
DKCHepUMEHTAIbHBIE OCHOBBI XUMHHU

XUMUA U )KU3Hb



4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'MN

Peanmaunﬂ I[aHHOf/'I IIporpaMMmsbl pacCiruTaHa Ha KMCIIOJIb30BAHUC TPaIUIIHMOHHBIX

TEXHOJIOTUM, a TaKKe METOJIOB COBPEMEHHBIX 00pa3oBaTenbHbIX TexHonorui. [lpu

MIPOBEJICHUH YPOKOB HCITONB3YIOTCS cieayromme GopMbl padOTHI: JIeKIus, Oecena,

pacckas, HHCTPYKTax, J€MOHCTpaIlus, yIpaxXHEHUs, pelIeHne 3a1a4, paboTa ¢ KHUTOM.

Meronpl, NpUMEHSIEMblE MPU HW3YYEHUU XUMHUHU: MPOOJIEMHBIN, MPOECKTHBIM,

pa3BuBaroliee oOydeHue, UHOOPMAIIMOHHO-KOMMYHUKATUBHbIC, OOBSICHUTEILHO-

WJUTKOCTPATHUBHBIN, PENPOAYKTUBHBIN, YACTHYHO-TIOMCKOBBIN, HCCIIEIOBATEIbCKAM.

B peanuzanuu 1aHHOMN MPOTrpaMMBbI UCITOJIB3YIOTCS CIISAYIOIINE CPEICTBA:
obopynoBaHue 1eaTpa «Todka pocTay

yueOHO-1abopaTopHoe 000PYIOBaHUE,

y4eOHO-TIPOM3BOJCTBEHHOE 000PYI0BAHUE;

JTUIAKTUYECKAs TEXHUKA,

y4eOHO-HaIJISAIHBIe TTOCOOuS;

TCXHHUYCCKUC CPCACTBA 06yquH>1 N aBTOMAaTU3HUPOBAHHBIC CUCTCMBI O6y‘-IeHI/I${.

5. TPEBOBAHMS K YPOBHIO ITIOATI'OTOBKHA

B pezynomame usyuenus xumuu Ha 0a3080M YpPOGHE YUEHUK OOJNCEH 3HAMb /

NOHUMAMDb .

BAXHEUILINE XWMHUYECKUE IIOHATHUSA: BEUIECTBO, XHUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHASI U MOJIEKYJISIPHAsE MACChl, HOH, aJIJIOTPOIINS,
M30TOMbI, XUMUYECKAsI CBS3b, AJIEKTPOOTPULIATEILHOCTh, BAJICHTHOCTh, CTEIICHb
OKHCJICHUSI, MOJIb, MOJISIpPHAsl Macca, MOJISIPHBIN 00BhEM, BEIIECTBA MOJICKYJISIPHOTO
U HEMOJIEKYJSIPHOTO CTPOEHHUS, PACTBOPBI, JJIEKTPOIUT U HE DIIEKTPOJIUT,
AIEKTPOJIUTHYECKAST JUCCOLMALNSI, OKUCIIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIIOBOW 3(PEKT peakimu, CKOPOCTh XMUMHYECKOW PEaKIIHH,
KaTajin3, XUMHYECKOEC pPABHOBECHE, YTIECPOIHBIN CKeNeT, (QyHKIMOHAIbHAS

rpyInna, u30Mepus, FOMOJIOTHS;



OCHOBHBIE 3aKOHbI XMMHUU: COXPAHCHHSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa,
MEPUOANYECKHI 3aKOH;

OCHOBHBIE  TEOPUM XHMHH: XUMHUYECKOM  CBS3H, DIJIEKTPOJIUTHYECKOMN
JIMCCOLIMAIIAN, CTPOCHUSI OPraHUYECKUX COCTMHEHUI;

BAXHEHUIIINE BEIIECTBA U MATEPUAIbl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHas,
COJIsIHAs, a30THAasT M YKCYCHAas KHCJOTBHI, IIEJIIOYH, aMMHAK, MUHEPAIbHbIE
yI00peHusi, MeTaH, STUJICH, alleTHUJIeH, OCH30J1, STaHOJI, KUPBI, MbLIA, TIIIOK03a,
caxapos3a, Kpaxmaj, KieTdaTka, O€JlKH, HCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, [JIACTMACCHI;

B pezynomame usyuenus xumuu Ha 6a3080M yposHe YUeHUK 00JIHCEeH YMemb.
HAa3bIBATh HW3YYECHHBIC BEIIECTBA [0 «TPUBHAIBHOW» WA MEXKIYHAPOIHOU
HOMEHKJIATypE;

ONPENENATh: BaJEHTHOCTh M CTENEHb OKUCJIEHUS XUMHYECKHX 3JIEMEHTOB, THUII
XUMHUYECKOW CBSI3M B COEAMHEHMSX, 3aps] MOHA, XApAaKTEp Cpeabl B BOIHBIX
pacTBOpax HEOPraHWYECKUX COCIUHEHHM, OKHUCJIUTEIb M BOCCTAaHOBUTEID,
MPUHAICKHOCTD BEHIECTB K PA3JIMYHBIM KJIACCAM OPraHUYECKUX COCAUHECHUN;
XapaKTEPU30BaTh: JJIEMEHTHl MaJbIX IEPUOJOB IO HX TMOJOXKEHUIO B
nepuoandeckoir cucreme JI.M.MeHnneneeBa; oOIMe XHWMHYECKHE CBOMCTBA
METAJUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX U OPTraHUYECKUX
COCIMHEHUMN; CTPOCHHE U XHMMHUYECKHE CBOMCTBA H3YYECHHBIX OPraHUYECKHUX
COCJIMHCHM;

OOBSICHATH: 3aBUCUMOCThH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; IPUPOIY
XUMUYECKON CBSI3M (MOHHOM, KOBAJEHTHOM, METaJUIMYeCKOM), 3aBUCHUMOCTH
CKOPOCTH XHMHYECKON PEAKIMU W TOJOKEHUS XHMMHUYECKOTO PABHOBECHUSI OT
pa3nuYHbIX (AKTOPOB;

BBIMOJIHATh XMUMUYECKAM OKCIEPUMEHT IO PACIO3HABAHUIO BaKHEUIIINX
HEOPTaHUYECKUX ¥ OPraHWYeCKMX BEMIECTB C WCIOJIb30BAHUEM MH(PPOBOU
nabopaTopuu B pamKkax npoekra — Todka pocral,

MPOBOJUTh  CAMOCTOSITENIbHBIA ~ TMOWUCK  XMMHYECKOW  uHpopManmumu ¢

HCIIOJIB30BAHHUCM Pa3JIMYHBIX HCTOYHHKOB (HayT-IHO-HOHy.TIHpHBIX HSI[aHI/Iﬁ,



KOMITBIOTEPHBIX ~ 0a3  JIaHHBIX, pecypcoB MHTepHeTa);  HMCIOJIb30BaTh
KOMIIBIOTEPHBIC TEXHOJIOTUH JUIsi OO0paOOTKM W Tepedayd XUMHYCCKOU
uH(OPMAITUH U €€ MPEJCTABICHUS B Pa3INIHBIX (hOpMaXx;

B pesynemame usyuenus xumuu Ha 0a30860M YpOBHE VUEHUK OOINCEH
UCNONIb308aMb NPUOOPEMEHHble 3HAHUSL U YMEHUs 8 NPAKMUYECKOU OesimelbHOCmU U
NOBCEOHEBHOU HCUZHU OIS

" OOBSCHEHUS XUMHYECKUX SIBIICHUN, MIPOUCXOJANINX B MPHUPOJE, OBITY W Ha

IIPOU3BOJICTRE;

" ONpeaeiieHUusT BO3MOXKHOCTH TPOTCKAaHWS XWMHUYECKHUX TPEBpAIlCHHA B

Pa3TUYHBIX YCIOBUSX M OIEHKH WX MOCIJIC/ICTBHIA;

" 3KOJIOT'MYECKHU FPaMOTHOTO MOBEIEHUS B OKpPYXKAIOIIEeH Cpeae;

"  OLEHKU BIMSHHS XUMUYECKOT0 3arpsi3HEHUS] OKPY’KaIoIel Cpeibl Ha OpraHu3M
4eJI0BEKa U JIPYTrue KUBbIE OPraHU3MBL;

" (Oe30macHOro OOpalleHuss ¢ TOPIOYMMHU U TOKCHYHBIMH  BEIIECTBaMHU,
71a00paTOPHBIM 000PYAOBAHUEM;

" [IPUTOTOBJICHUS PACTBOPOB 33JaHHOM KOHIIEHTPALMH B ObITY U Ha IPOU3BO/ICTBE;

"  KPHUTUYECKOW OLIEHKH JOCTOBEPHOCTH XMMHYECKON WH(POpMAIIMH, MOCTYHAIOIICH
U3 Pa3HBIX UICTOYHHUKOB;

" [OHMUMaHHUs B3aWMOCBSI3U y4€OHOrO MpeAMETa ¢ OCOOCHHOCTSIMH MpOQeccHil u
npo(heCCUOHATLHON ACSITENHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 110 TAHHOMY

yueOHOMY MPEMETY.
6. ®OPMbI KOHTPOJIA

OcHoBHBIMM (OpMaMU U BUJAMU KOHTPOJIA 3HAHWUM, YMEHHUM M HaBBIKOB
ABJISIOTCS: TEKYIIUUA KOHTPOJIb B (hOpME YCTHOTO (PPOHTAIBHOT'O OMPOCa, KOHTPOIBHBIX
paboT, XMMUYECKUX JUKTAHTOB, TECTOB, MPOBEPOUYHBIX PadOT, JabOpaTOpHBIX PabdoT;

UTOTOBBIA KOHTPOJIb — UTOTOBAsi KOHTPOJIbHAsS paboTa.



7. ACITIOJIB3OBAHHUE JJJIEMEHTOB JUCTAHIIMOHHOI'O M
IJIEKTPOHHOI'O OBYYEHUA

Jnsg peanuszauuu J1aHHOM NOPOTrpaMMbl MOT'YT HPUMEHSTHCS JAUCTAHIMOHHBIC

oOpa3oBaTelbHBIE  TEXHOJIOTMM M  DJJEKTpOHHOoe  oOyuenue. Mcmonb3yembie

oOpa3zoBatenbHbIe maThopmsl (caiitel): S Knacc, Perry OI'3, POIII.

8. PABOYAS IIPOITPAMMA IIO «XUMHMU» HA BA3E IEHTPA
OBPA30OBAHUA «TOYKA POCTA»

Coznanue nentpa «Touka pocTa» MperonaraeT pa3BUTHE 00pPa30BATEIbHOU

MH(PACTPYKTYphl 00I1€00pa30BaTENIbHON OpraHu3aliyd, B TOM YHCJIE OCHAILECHUE

00111e00pa30BaTENbHON OPTaHU3AINN:

000OpyOBaHUEM, CPEJACTBaMU OOYUYEHUS W BOCHUTAHUS I HU3ydeHUs (B TOM
YHUCIIE€ JKCIEPUMEHTAIBHOI0) TPEIMETOB, KYypCOB, JUCHUUIUIUH (MOIYJIeh)
€CTECTBEHHO-HAYYHOM  HANpPaBJIEHHOCTH  MpU  peaju3alud  OCHOBHBIX
0011e00pa3oBaTeNbHBIX MPOTPAMM U JOMOJHUTEIBHBIX O00IIe00pa30BaTEIbHBIX
nporpaMM, B TOM YHCIE [UJISl PACIIMPEHUs] COJEpKaHWs Yy4eOHOro MpeaMera
«XUMUSI»;

o0Opy/lOBaHMEM, CpeICTBaMU OOYyYEHUsST W BOCHUTAHUS Uil pealu3aluu
IIpOrpaMm JOTIOJIHUTEIIBHOTO o0Opa3oBaHus €CTECTBEHHO-HAYYHOU
HaMpaBJICHHOCTH;

KOMITBIOTEPHBIM B UHBIM 000pPYI0BaHUEM.

COBpGMCHHBIG OKCIICPUMCHTAJIBHBIC HCCICAOBAHHUA II0 XHMHHU VYXKC TpPYAHO

MpcaCTaBUTb 0e3 WCHONB30BaHUS HE TOJIBKO dAHAJIOT'OBBIX, HO H I_[I/I(i)pOBBIX

U3MepuUTenbHbIX npubopoB. B ®denepanbHoM ['ocynapctBenHoM OOpa3zoBaTeinbHOM

Cranpapre (PI'OC) npornucaHo, 4TO OJHUM M3 YHHMBEPCAJIbHBIX YYEOHBIX JEUCTBHIA,

NpPUOOPETAEMBIX YYAIIUMUCS, JOJHKHO CTaTh YMEHUE «IPOBEIEHUS OMBITOB, MPOCTHIX

9KCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/II\/'I, MPAMBIX u KOCBCHHBIX H3MepeHI/Iﬁ C

HCTIOJIb30BaHNEM aHAJIOTOBBIX M LIU(PPOBBIX H3MEPUTETHHBIX IPUOOPOBY.



Y4eOHBI  JKCHEPUMEHT 10 XUMHH, MPOBOAUMBIA HA  TPATUIIMOHHOM

o0opynoBaHuu, 06e3 NpUMEHEHHS IUGPOBBIX TabopaTopuii, HE MOXET IO3BOJIUTH B

MOJTHOM MCPC PCIUINTDL BCC 3a/la4U B COBpeMCHHOﬁ IIKOJIE€. DTO CBSI3aHO C PAOIOM IIPUYHNH!

TPaAUIMOHHOE IIKOJbHOE OOOpYJOBaHUE H3-3a OrPAHUYEHUS TEXHUYECKUX
BO3MOXXHOCTE  HE  MO3BOJSET  MPOBOJUTH  MHOTME  KOJMYECTBEHHbBIE
UCCIICIOBaHMS,

JUIMTEIBHOCTh MPOBEICHMSI XUMUYECKUX MCCIIEIOBAHUI HE BCETJa COrjacyercs ¢
JUIATENBHOCTBIO YUEOHBIX 3aHATHI;

BO3MOXHOCTb  TPOBEJIEHHUS  MHOTHMX  MCCIENOBAaHMN  OTrpaHUYMBAETCSA
TpeOOBaHUSIMHU TEXHUKHU OE€30MACHOCTH U .

[MudpoBast mabopaTopusi TMOJHOCTHIO MEHSET METOAUKY M  COJEp)KaHue

BKCHepI/IMeHTaJIBHOﬁ ACATCIBHOCTH M PCIIACT BbBIICIICPCUNCICHHBIC HpO6JI€MBI.

[IIupoknii CHEKTpP MATYMKOB IIO3BOJSET YYallMMCA 3HAKOMHUTBCA C IapaMeTpaMu

XUMHYCCKOI'O 3KCIICPUMCHTA HC TOJIBKO Ha KAaYCCTBCHHOM, HO M HAd KOJIHMYCCTBCHHOM

ypoBHe. Lludpoas naboparopusi Mo3BOJSIE€T BECTH JUIUTEIbHBINA SKCIEPUMEHT K€ B

OTCYTCTBHC OKCIICPUMECHTATOPA, a HaCTOTA UX I/IBMCPCHI/Iﬁ HCIIOABJIACTHA YCJIOBCUCCKOMY

BOCIIPUATHIO.

B nponecce ¢opmupoBaHHsS 3KCIEPUMEHTAIBHBIX YMEHHH Y4YEHUK oOydaercs

MpcaACTaBJIATh I/IH(i)OpMaHHIO 00 HCCJIICOIOBaHNHU B lIGTI)IpéX BUJax:

B BGD63J'II>HOMI OIIKMCBIBATb OJKCIICPUMCHT, CO34aBaTb CJIOBCCHYIO MOJICIIb

OKCIICPUMCHTA, (1)I/IKCI/Ip0BaTI> BHUMAaHUC Ha N3MCPACMBIX BCJINYHNHAX,
TCPMHUHOJIOTHH,

B_TaOJMYHOM: 3aIlOJHSITH Ta6HI/IHBI JaHHBIX, JIC)KAIIUX B OCHOBC ITOCTPOCHUA

rpa@ukoB (MpU 3TOM Yy Yy4YallUXCS BO3HUKAET MEPBUYHOE MPEACTABICHHE O

MaciTabax BeJIUYrH);

B rpadUYecKOM: CTPOUTHh TpaduKu TO TaOJUYHBIM JaHHBIM, YTO JacT
BO3MOXHOCTh TEpeXojla K BBIJIBIDKCHUIO TUIOTE3 O XapaKTepe 3aBHCHUMOCTHU
MEXAy BeIWudyuHaMu (TP ITOM YYHUTENh IIOKAa3bIBAE€T MPEUMYIIECTBO B
BU3yalu3allMl  3aBUCUMOCTEH  MEXIy  BEJIMYMHAMH,  HATJAIHOCTH |

MHOT'OMEPHOCTb);



" B BHIC MATEMATHUYCCKUX VDaBHeHHﬁI JaBaTb MATCMAaTH4YCCKOC OIIMCAaHHC

B3aMMOCBSI3U BEJIMYUH, MaTeMaTHYeCKoe 0000IIeHNE.

[lepexon oT Kaxaoro srana MNpeAcTaBiIeHUs MHPOPMAIMK 3aHUMAET JOBOJIBHO
OonbiIol MmpoMexxyTok BpeMeHu. [{udpoBbie mabopaTopuu CyIIECTBEHHO 3KOHOMSIT
BpeMs. OTO BpeMmMs MOxHO mnorpatuth corimacHo @PI'OC Ha QopmupoBanue
UCCJIEIOBAaTENbCKUX YMEHHMM y4allluXcsl, KOTOpbIE BBIPAXKAIOTCSI B  CIEIYIOLIUX
JNEUCTBUSIX:

" ompeeraeHue npooIeMbl;

" [I0CTAHOBKA MCCIIEOBATEILCKOM 3a/1a4u;

" [UIAHUPOBAHME PELICHUS 3aa4H;

"  [OCTPOCHUE MOJICIICH;

"  BBIJBI)KEHUE TUIIOTE3;

" JKCHEpUMEHTAIbHAs MPOBEPKA TUIIOTE3;

"  aHaJIM3 JAaHHBIX SKCIEPUMEHTOB WK HAOIIOACHHIA;
* (dopMyJIMpOBaHUE BBHIBOOB.

[locnennue roipl y ydalmimxcs HaOMIOAAaeTcsl HHU3Kas MOTHUBALUS H3y4YEHUs
€CTECTBEHHO-HAYYHBIX JUCIUIUIMH U KaK CJIEICTBHE M1a/ICHUE KaueCTBa 00pa30BaHUSI.

[TocTaBnsiembie B IIKOJIBI COBPEMEHHBIE CPEICTBA O0yUYEHUsI, B paMKax MPOEKTa
«Touka pocta» coaep)kaT NPHUHLUIIMAILHO HOBOE 00OpyJqoBaHHE. OTO LUGPOBHIE
nabopaTopud U JIaTYUKOBBIE CHUCTEMBl. B OCHOBY 00pa3oBaTenbHON MPOrpaMMBbI
3aJI0)KEHO  TMpuMeHeHne 1udpoBbIX saboparopuil. TemaTuka TPENIOKEHHBIX
HKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OMNBITOB COOTBETCTBYET CTPYKTYype MPUMEPHOM
o0pa3oBaTelbHOM  TporpaMmbl O  XUMHUH,  cojepxkanuio  DeaepanbHOroO
rocyaapcTBeHHoro oopazonarenbHoro cranaapra (PI'OC) cpeanero (moaHOro) o0IIero
oOpa3oBaHMs.

PaccMmoTpeHHbie B TOCOOMH ONBITHI MPOILLIY IKUPOKYIO anpodaiuio. MHOrojaeTHss
IIPaKTUKAa HCIHOJb30BaHUS XUMHUYECKHX mpuOopoB, IJI B mkome mnokazama, 4ToO
COBPEMEHHBIE TEXHHUYECKHE CpEACTBa OOy4YEHHS] HOBOIO TOKOJCHHS TO3BOJSIOT
JOOUTHCSI BBICOKOT'O YPOBHSI YCBOEHHUSI Y4eOHOro Marepuajia, yCTOHYHMBOIO pocTa

IMIO3HABATCIIbHOI'O MHTCPCCAa KOJIbHHUKOB, T.C. IIPCOTOJICTE TC HpO6J'IeMI>I, O KOTOPLBIX TaK



MHOI'O TIO0BOpPAT, KOrga pe€db 3axO0AUT O COBPCMCHHOM IKOJIBHOM XHWMHYCCKOM

o0pa3oBaHUM.



OIMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bI IEHTPA «TOUKA
POCTA», UICITIOJIB3YEMOTI'O JIISI PEAJIM3AIIMUA OBPA3OBATEJIbHOM
IHPOI'PAMMDBbI B PAMKAX ITPEIIOJABAHUA XUMHUU

MarepuanbHo-TexHHuecKkass 0a3a 1eHTpa «Touka pocra» BKIOUaeT B ce0s
COBpEMEHHbIE U Kjaccuueckue npuOopbl. IlocmeaHue nOponuid MHOTOJETHIOKO
anpoOaIyio B IIKOJIE U MOTYYUIIU NIPU3HAHUE Yy yunuTenend xumMun. K HUM OoTHOCSTCS:

" mpubop A AEMOHCTpAIMU 3aBUCUMOCTH CKOPOCTH PEAKIMU OT Pa3IMUHbIX

(hakTopoB;

" anmapaT JUis TPOBENCHWS XUMHUYECKUX peakiuid, NpuOop HJs OIBITOB C

ANEKTPUYECKUM TOKOM;

" mpuOOp AJIS U3YyYEHHUS COCTaBa BO3AyXa U MHOTHE JPYTHE.

VYuuThIBasi MPaKTUYECKUIN OMBIT MPUMEHEHHSI TAHHOTO O0OPY/IOBaHUS Ha ypOKax
XUMUHU, MBI JaJIUM JIMIIIb KpaTKoe onucaHue mpuOopoB. OCHOBHOM aKIIEHT ClieIaeM Ha
ONHMCAHUH MUPPOBHIX JTAOOPATOPHIA I UX BO3ZMOKHOCTSIX.

Mudposas (yyenudeckasi) Jadoparopusi (IIJI), mporpamMHo-anmapaTHbIN
KOMIJIEKC, JaTYMKOBAsI CUCTEMa — KOMIUIEKT y4eOHOro 000py1I0BaHHUs, BKIFOYAIOIIHIMA
W3MEPUTENBHBIN 00K, HHTEep(]eiic KOTOpOro Mmo3BOISET oOOecreuynuBaTh CBSI3b C
MEePCOHAIBHBIM KOMIBIOTEPOM, U Ha0Op JaTYMKOB, PETUCTPUPYIOUIUX 3HAUYCHUS
pPa3IMYHBIX (U3UUYECKUX BEJIUYUH.

JaTtuuk pH npennaszHaueH ajisi u3MepeHus BojopojaHoro mnokasarens (pH). B
HACTOSIIEE BpEeMsl B IIKOJY MOCTYMAOT KOMOWMHUPOBAHHBIE JATYUKHU, COBMEIIAIONINE B
cebe CTEKISHHBIN DJEKTPOJ C OJIEKTPOJAOM CpaBHEHUS, UYTO Jenaer padoTy To
M3MEPEHUIO BOJIOPOHOTO MoKa3arens 6onee kompoptHoii. Jlnanazon nzmepenuit pH ot
0 no 14. Ucnonb3yercs Ajisl U3MEPEHUS BOJOPOJHOTO MTOKA3aTeNsl BOJIHBIX PACTBOPOB B
Pa3UYHBIX UCCIIEIOBAHUAX O0BEKTOB OKPYKAIOIIEH CPEIbI.

JaTtuuk Temmeparypbl IUIATHHOBBIM — TMPOCTOM M HAACKHBIA JaTUHK,
MpeaHa3HaueH ISl U3MEPEHUsl TEMIIEpaTypbl B BOJHBIX PAacTBOpaxX M B Ta30BbIX Cpeax.
Nmeer paznmuusbiii auana3zoH wusmepeHuit or — 40 go +180 °C. TexHuueckue

XapaKTCPUCTHUKHN JaTUMKA YKa3aHbl B MHCTPYKIHU 110 SKCIIITyaTallu.



JaTyuk TemmepaTypbl TEePMONAPHBIN TMpeAHA3HAYEH [JI1 U3MEPEHUSs
temriepatyp 110 900 °C. Ucnonb3yeTcs nmpu BHIMOIHEHUU Pa0OT, CBA3AHHBIX C M3MEPEHUE
TeMIlepaTyp IUIaMEHH, TUIABJICHUS U PA3JIOKEHHSI BEIIECTB.

JaTuMk ONTHYECKON IJIOTHOCTH (KOJOPUMETP) — TPEIHA3HAYECH IS
M3MEPEHUsl ONTHYECKOM TUIOTHOCTU OKpAaIleHHBIX pacTBOpoB. Mcmonb3yeTcss mpu
m3ydyeHun TeM «PacTBophl», «CKOpPOCTh XHUMHUYECKUX PpEaKIUW», ONpeAcTIeHUun
KOHIICHTPAIIMU OKPAIIEHHBIX HOHOB WJIH COCIUHEHUM.

B KOMIUTIEKT BXOIAT JAaTUMKUA C PA3JIMYHOWU JJIMHOW BOJIH IOJIYIPOBOJHUKOBBIX
HCTOYHHUKOB cBeTa: 465 n 525 uM. O0BeM KIOBETHI COCTaBIISIET 4MJI, JJIMHA OINTHYECKOTO
nytd — 10 MM.

JlaTuMK 3JIeKTPONPOBOJHOCTH TIPEAHA3HAYEH IS M3MEPEHUs yAelbHON
AIIEKTPONPOBOJIUMOCTH KHUIKOCTEH, B TOM YKCJI€ M BOJHBIX PACTBOPOB BEIECTB.
[IpumensieTcss TNpU  W3YYEHUM  TEOPUU  DJIEKTPOIUTUYECKOW  JIUCCOLMAIINH,
XapaKTEePUCTUK BOAHBIX PACTBOPOB.

JJaT4uK XJIOPUA-HOHOB HCIOJB3YETCS [JIs KOJMYECTBEHHOI'O OINpPEeTICHUs
COJIepKaHMsI MOHOB XJIOpa B BOJHBIX PaCTBOpPAX, MOYBE, MPOyKTax nutanus. K natuuky
MOJKJII0YaeTcsi noHoceneKTUuBHbIN 3ektpon (MCI) (pabouunii 351€KTpoJ1), MOTEHIIHAI
KOTOPOr0 33aBUCUT OT KOHILIEHTPAIMU OMPEIENIeMOro MOHa, B JTAHHOM CIlydae OT
KoHIeHTpauu annoHoB CI'. ITorenmuman MCD onpeaensitoT OTHOCUTEIBHO 3JIEKTPOA
CpaBHEHUS, KaK MPaBUIIO, XJIOPCEPEOPSIHOTO.

Muxpockon ungpoBoil mnpeaHazHayeH A W3y4deHUss (GOpMbI KPHUCTALJIOB U
HaOJII0IEHHS 32 POCTOM KPUCTAILJIOB.

IIpuGop s moydyeHUs] ra30B HCIOJb3YETCS ISl TMOJYYEHUs] HEeOOJbIINX

KOJIMYCCTB I'a3oB: BOAOpPOAA, KHUCIIOPOdad (1/13 IMCPOKCHUIa BO,Z[OpOI[a), YTJICKHUCJIOTO Ira3a.






KAJIEHIAPHO-TEMATHYECKOE IINIAHUPOBAHHUE 10 KJIACC

(1 4 B Hemento, Bcero 34 )

Ne Koua-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B
aara Pasnen, Tema ypoka Tun ypoxa
n/n JacoB IeATEJLHOCTH
TEMA 1. TEOPETUYECKHUE OCHOBBbI OPTAHUYECKOU XUMMNMU (2 gaca)
c(OpMHpPOBATH MTPECTABIEHUS O IPEIMETE
U3YUYEHHs OPraHMYECKOW XUMUH, O
CTaHOBJICHUHM OPTaHUYECKOM XUMHUH KaK HayKH.
1 Henens [Tpeamer opr. xumuu. GopMUpPOBAHUE OPT. XUMUH KaK VpoK usyucHms PacKphITh CyIIHOCTH OCHOBHBIX MOJIOKEHUN
1 Haykd. OCHOBHBIE TOJIOKEHUSI TEOPUU XUM. CTPOCHHUS 1 . | TXC. ChopmupoBaTh nepBoHaAYIbHOE
CEeHTSIOps HOBBIX 3HAHUH
opr. BemecTB. 3omepus MOHATHUE O TIOPSJIKE COSAMHEHUS aTOMOB B
MOJIEKYJIE, O 3aBUCUMOCTHU CBOICTB BEILIECTB OT
UX XUMHUYECKOTO CTPOCHUS, O B3AUMHOM
BJIIMSIHUU aTOMOB
. VYrayOouts 3HaHUsI 00 IEKTPOHHON NpUpPOIe
DJeKTpOHHas MPUPOJAa XMMUYECKHX CBA3EH B 9
2 Hepens Ypok usydeHust | xumuueckux cBs3eit. ChopMHUpOBaTH MOHATHUS
2 OpraHu4eckux coenuHeHuUsX. Kimaccudukarms 1 N N
CEHTAOPA . HOBBIX 3HAHHH | 0 crioco0ax pa3pbiBa KOBAJIEHTHON CBSI3H U
OpPraHWYECKHUX COeIMHEHUN
CBOOOJIHBIX pajiuKaiax
TEMA 2. IPEJIEJILHBIE YTJIEBOJAOPO/IbI (AJTKAHBI) (4 uaca)
3akpenutsb U pa3BUTh 3HaHUA 0 TXC
OpPTaHWYECKHUX COCTUHEHHUI Ha TIPIMEpe
npesenbHbIX yrieBonopoaoB. ChopmupoBars
3 Heaens | DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE AJIKAHOB. VYpok uzyueHus el T AIOPOI (bopmmp
3 1 . | TIOHATHS O IPOCTPAHCTBEHHOM CTPOECHUU
ceHtTsi0ps | HomenknaTypa ankaHoB HOBBIX 3HAHUH .
OpPraHMYeCKHUX COeTUHEHUH, roMotorax, Sp3-
rUOpUIN3aLIH, TETPAdIPUUECKOM CTPOCHUN
MOJIEKYJIbl METaHA.
Hayuutb pasnuyaTh rOMOJIOTH U U30MEPHI,
4 nenens . VYpok u3ydeHus .
4 dusnuecKkue 1 XUMHUUYECKUE CBOMCTBA aJIKaHOB 1 . | Ha3bIBaTh X, IOJIB3YSICh MEKAYHAPOAHOM
CeHTS0ps HOBBIX 3HAHUH

HOMEHKJIATYPOH




PaccMoTpeTs dpuznyeckue 1 XuMU4YEeCKUe
CBOMCTBA aJIKaHOB. PacKpbITh 0COOCHHOCTH U
MCXaHU3M PCAKIINU 3aMCUICHUS B

S Henens Ypok nzyueHus .
[TonyueHue v MpUMEHEHNE aJTKAaHOB .. | oprannveckoi xumun. CHopMupoBaTh
CEHTSIOpst HOBBIX 3HAHHUI
MOHSITHE O peakuu n3omepusanuu. [lokazars,
YTO 00JIACTH PUMEHEHHSI BEIIECTB
ONPEAEIISIIOTCS UX CBOMCTBAMU
Vpox CdhopmupoBaTh 001IHE TIPEICTABICHUS O
luenens | Pemrenue 3a1a4 Ha HAXOXKIACHUE MOJICKYIAPHON S — KJIAaCCU(UKAIIMHA OPraHUYECKUX COCAMHCHHUM,
OKTA0pst | hopMyIibl ra3000pa3HbIX YIIIEBOAOPOIOB ilaﬁm"l paccMOTPETh OCHOBHBIE MMPU3HAKH UX
KiaccuuKauu
TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPOAbI (AJIKEHBI U AJIKUHBI) (4 yacoB)
3akpenuTh U paciuputh 3HaHUs 0 TXC
OpPraHWYECKHUX COSAMHECHHIA HA IPUMEpPE
ankeHoB. ChopMHupoBaTh MpeACTaBICHUE O
MIPOCTPAHCTBEHHOM CTPOSHUH aJIKEHOB, SP2-
DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHUE AJTKEHOB. rudpuan3aImy, 1BOHHON cBsi3u. Paciiputh
2 HeieTs P POCTb p VYpok uzydeHus PHIAH3AIHL, 1 . p
XUMUYEeCKHE CBOMCTBA, OMyYEHHE U IPUMEHEHHE . | 3HAHHS O CTPYKTYPHON U30MEPHUHU.
OKTSAOpS HOBBIX 3HAHUHN
AJIKCHOB PaccMoTpeTs dpusnyeckue 1 XuMU4ecKue
CBOWCTBA aJIKEHOB. PacKkpbITh 0COOEHHOCTH
peaKIyii IPUCOSTUHEHUS U TOTUMEPU3AIUH.
N3y4auth ciocoObl MOTyUYSHUS aTKEHOB H
00JIaCTH UX MPUMEHEHHUSI.
Ypox [TpuMeHsis KaueCTBEHHbIE PEAKIIMY HAYYUTHCS
3 Hesens IIpakTuyeckas padora Ne 1. [lonyuenue sTiieHa u KOMILJIEKCHOTO | OIpPENENATh KJIacChl OPraHNYeCKUX
OKTAGS M3YYEHHUE €r0 CBOMCTB ¢ npumeHeHuem yugpoesoi npuMeHeHus: | coequHeHui. COBEpIIEHCTBOBATh YMEHUS
nabopamopuu ¢ pamkax npoekma « Touka pocma 3HAaHUU U BBITIOJTHEHHSI XUMUYECKOT0 SKCIIEPUMEHTA C
YMEHUI coOmonenuem npasui Th.
. CdopmupoBaTh 001IHE TPEACTABICHUS O
luenens | Ilonstue o AMEeHOBBIX yriaeBoaopoaax. [IpupoaHsrit Ypox nzyueHus (bopmrp He Tpest
. | JMEHOBBIX YIJIEBOJOPOAAX, PACCMOTPETH
HOSIOpST | KaydyK HOBBIX 3HAHHI

OCHOBHBIC IIPU3HAKHU UX KJ'IaCCI/I(bI/IKaHI/II/I.




10

2 Heneist
HOSIOpst

AI_IGTI/IJ'IGH, MOJIYYCHHUEC U IPUMCHCHHUC alICTUJICHA

Ypok usyueHus
HOBBIX 3HaHUU

3aKpenuTh 3HaHUE TEOPUU CTPOCHUS
OpPraHMYECKHUX COCAMHEHUN Ha IIPUMEpPE
ankuHoB. CPopMUPOBATH MPEICTABICHUS O
IIPOCTPAHCTBEHHOM CTPOEHUH all€THIICHA, SP-
rudpuan3anum, TpoitHo! cBsi3u. PaccMoTpeTh
¢bu3nyeckre 1 XMMUYECKHE CBOMCTBA aKUHOB.
HayuuTp 00bACHATH 3aBUCUMOCTb CBOWCTB
QJIKUHOB OT BHJIa XMMHUYECKOH CBSI3H.
PaccmoTpeTs crioco0bI oTy4eHHs aTKHHOB U
UX IPUMEHEHUE

TEMA 4. APOMATUYECKHUE YI'JIEBOJAOPO/bI (APEHBI) (2 yaca)

11

3 Henenst
HOSIOpst

DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE OeH301a.

Dusnyeckie 1 XUMHUUYECKHUE CBOIicTBa OeH30i1a

Ypok usyueHus
HOBBIX 3HaHUH

CdopmupoBaTh npeICTaBICHUE O CTPOCHHUH
MOJIEKYJTBI O€H30J1a: T-JICKTPOHHOM 00JIaKe,
oanHaKOBEIX C—C —CBA3SX, INTOCKOM
CTPOCHHUH MOJIEKYJIbl. YTIyOUTh 3HaHUS 00
M30MEpPUU U HOMEHKJIATYpe YTJIEBOIOPOIOB

12

1 nenens
JeKaops

I"'omonoru 6en3ona. Cpolictsa. [Ipumenenue

Ypok nzydeHus
HOBBIX 3HaHUHU

O3HaKOMHTE CO CBOIICTBAaMH O€H307a,
00YCIIOBJICHHBIMH CTPOCHHUEM €I'0 MOJICKYJIBI.
OOBACHUTE OCOOEHHOCTH XUMHYECKUX CBOMCTB
TOMOJIOTOB O€H30J1a KaK pe3yJIbTaT B3aHMHOTO
BIIUSTHUSL aTOMOB B MOJICKYJIE

TEMA 5. IPUPOJAHBIE UICTOYHUKHU YTJEBOJAOPOJIOB (3 uaca)

13

2 Henenst
JeKaops

Hed1s 1 HedTenponykTsl. [leperonka nedtu

Ypok usyueHus
HOBBIX 3HaHUHU

O3HaKOMHUTH y4allluxcs ¢ MPUPOJHBIMU
UCTOYHHUKAMH YIIIEBOJOPOJOB, MIOKA3aTh, YTO
MIPUPOJIHBIN a3 U MOMYTHbIE HE(QTAHBIE ra3bl
SBJISIIOTCS HE TOJIBKO TOIIMBOM, HO U
HMCTOYHHMKOM CBIPBS JUIsI XUMUYECKOU
IIPOMBIIIIIEHHOCTH. 3aKPENUTh 3HAaHUS O
TEHETUYECKOH CBSA3H YIIIEBOJOPOIOB

14

3 Henens
nexabpst

Kpekunr nedru. Kokcoxummuyeckoe npou3BoJCTBO

VYpok n3zydeHus
HOBBIX 3HAaHUN

O3HAKOMHTH y4aIUXCs C COCTAaBOM U
CBOWCTBaMH He(TH, a TAKKe C (PU3NIECKUMU H




XMUMHUYECKHMHU CII0c00aMu epepaboTKu HeTH
— MEPErOHKON M KPEKUHTOM

VYpok koutpoisi, | [IpoBepuTh 3HaHUS ydaluxcs 1o Teme
4 menens OILICHKH U «YTIeBOI0pOaBD»
15 A Konrponbnas pabora Ne 1 o teme: YriaeBonoposs ! FOPO
JeKaops KOPPEKITUH
3HAaHUU
TEMA 6. CIIUPTBI U ®EHOVJIbI (3 yaca)
VYrayOuTh 3HaHHUS yYaIIUXCs O CTPOCHUH
MOJIEKYJI OPTraHUYECKUX BEIIECTB HA PUMEpE
MIPEEIBHBIX OJHOATOMHBIX CITUPTOB.
. CdhopmupoBaTh MOHATHUE O KIIMOHATILHON
2uenens | OgHoaTtoMHble ciiupThl. CBocTBa. [TomydeHne Ypok uzyuenus (popmup pynku
16 . | rpynne. Paciuputh 3HaHUS O TOMOJIOTHH,
sHBapsi | cupToB. [Ipumenenue HOBBIX 3HAHHUHN
n3omMepun 1 HoMeHkiarype. ChpopmMupoBath
TIOHATHE O BOJOPOIHOM CBsi3u. PaccmoTpers
XUMHYECKHE CBONCTBA MpeeIbHBIX
OJTHOOCHOBHBIX CITUPTOB
Vpok uzyuenus | ChopmMupoBaTh MOHATHE O MHOTOATOMHBIX
HOBBIX 3HaHUK | criUpTax. PaccMoTpeTs CBOICTBa, MOTYUYEHHE U
3Henens | MHOroaTOMHbIE CIUPTHL. DTHIICHTIIUKOIb, TIUICPUH.
17 . NPUMEHEHHE STUIICHTIMKOJIS U TIIHIIEPHHA.
sHBapst | CpoiictBa. [Ipumenenue. .
CpaBHUTH CBOICTBA OJHOATOMHBIX U
MHOTOA2TOMHBIX CIIUPTOB
VYpok uzyuenust | M3yuutsb cocTaB, CTPOCHHE, CBOWCTBA U
4 nenens HOBBIX 3HAHMH | mpuMeHeHue GeHona. PaccMoTpeTs B3auMHoe
18 AnBaps Crtpoenue, CBOICTBa, TpUMEHEHUE (eHoa BIIMSIHME aTOMOB B MOJIEKyJie (peHora.
OOpaTuTh BHUMaHHUE yUYaIIuXcs Ha
TOKCUYHOCTbH (peHomna
TEMA 7. AJIbAET'A/Ibl U KETOHBI (2 uaca)
1 Henens Ypoxk u3yuenusi | O3HAKOMUTH C TOMOJIOTUYECKUM PSIOM
19 (beBpans Anpneruasl. [TomyueHue 1 cBOCTBa ajibeTHIOB HOBBIX 3HAHWH | AJIB/IETUOB, UX CTPOCHHEM, (DYHKIIMOHAIBHON

TPYIINON, U30MEpPUE 1 HOMEHKIIATYPOil.




2 Hexens VYpok nzyueHus PaCSMOTpeTB buznyeckrue 1 XUMUYECKUEe
20 (benpans AIIETOH — IIpe/ICTaBUTENb KeTOHOB. [IpuMeneHue HOBBIX 3HAHHWH | CBOMCTBA U MOJIYYEHHE aJIbJIETH]I0B, 00JIacTu
npuMeHeHus. JlaTh MpeicTaBIeHe O KeTOHAX
TEMA 8. KAPBOHOBBIE KUCJIOTHI (2 yaca)
O3HaKOMUTH C OCOOCHHOCTSIMHU CTPOCHUS
KapOOHOBBIX KHCIIOT, UX KJIacCU(PUKAIIUEH,
OnHOOCHOBHBIE Mpe/iebHbIE KAPOOHOBBIE KUCIIOTHI. HOMEHKIATYPOH. Ha ocHoBe cTpocHHs
21 3 nenens Crpoenue mosekysn. CBolicTBa KapOOHOBBIX KUCIIOT. YpoK MBYHCHI KapOOHOBLIX KHCIIOT PACCMOTPETS HX
|y Y. 1Y "
q)eBpaHH I HOBBIX 3HAHUHN cBoricTBa. Iloka3aTh CXOACTBO U pasnu4ue
OJly4eHHUE U PUMEHEHHE
HEOPraHMYECKUX U OPraHU4YEeCKUX KHUCIIOT,
paccMOTpeTh 0COOBIE CBOMCTBA MYPaBbUHOMN
KHCJIOTHI.
Ypok BbINONHATE XUMUUECKUI SKCIIEPUMEHT T10
4 nenens IIpakTuyeckasi padora Ne 2. [TonyueHnue u cBoHCTBa KOMIUIEKCHOTO | TIOJIYYEHHUIO U BBIABIECHUIO CBOKCTB
22 (bepas KapOOHOBBIX KUCIIOT € UCHOIb308AHUEM UUPPOCOIL NpUMEHEeHUsI | KapOOHOBBIX KHCIIOT C UCIIOJIb30BaHUEM
nadopamopuu é pamkax npoexma « Touka pocmay 3HaHUU U uudpoBoit m1abopaTopun B paMKax MPoOeKTa
YMEHHUU «Touka pocTta»
TEMA 9. CJIOXHBIE D®UPBI. ) KUPBI (1 uac)
Hatb npeacTasienue 06 3pupax v peakuuu
stepudukanmi. O3HAKOMHUTH C COCTABOM,
CTPOEHHEM U CBOHCTBaMH JKHUPOB, UX
23 luenenst | CtpoeHHE U CBOKMCTBA CIOXKHBIX dPUPOB, UX VYpok uzyuenus | Guosoruueckum 3HadeHueM. O3HAKOMUTH
Mapta | npumeHenue. XXupsl. [Honstue o CMC HOBBIX 3HAHMH | y4aIluXcs ¢ TIOHATHEM «CHHTETHYECKHE
MOIOIIME cpeicTBay. PaccMoTpeTs mpaBuia
6e301acHOro oOpaleHus co CpeicTBaMu
OBITOBON XUMHUU
TEMA 10. YI'JIEBO/IbI (4 yaca)
CdopmupoBaTs 00111€€ TOHATHE 00 YTIIEBOIAX
24 2uenens | ['moko3a. CTpoeHHE MOJIEKYIbI. XUMHUYECKHE CBOMCTBA VYpox W3YUCHI | U HX knaccudukanuu. O60CHOBATH CTPOSHUE
Mapra | TJIFOKO3BI HOBBIX 3HAHMM | MOJICKYJIbI [JIFOKO3bI, OIUPASICh HA 3HAHUS O

(GyHKUMOHANBHBIX Ipynmnax. M3yuuTsb




XUMHUYECKHE CBOMCTBA TTIFOKO3BI,
00yCIIOBJICHHBIE €€ COCTAaBOM U CTPOCHHUEM,
[10Ka3aTh 00JIaCTH €€ IPUMEHEHUS.
PaccMoTpeTs 6MOTOTrHYECKYIO POJIb TITFOKO3BI.
Paccmotpets cBoiicTBa 1 00J1aCTH MPUMEHEHUS
caxapo3bl

N3yunTh cBOMCTBA Kpaxmaia, 00yCIOBICHHBIC
€ro CTpoeHHeM. PacimpuTh mpencraBaeHus 00

3uenens | Caxaposa. Kpaxman, nemonosa, CTpoeHue, Ypox nzyueHus .
25 . . | yrmeBojaax. M3yuuTs cBOWCTBA LEIUTIONO3BI,
MapTa | XMMHYECKHE CBOWMCTBA, IPUMECHEHHUE HOBBIX 3HAHUH
00ycJ0OBJIEHHBIE €€ cTpoeHreM. PaccmoTpeTh
00J1aCTH IPUMEHEHHS LIEIUTIOJIO3bI
CoBepIilieHCTBOBaTh YMEHHUE peliaTh
IIpakTnyeckas padora Ne 3. Pemenne Ypoxk P yM P
KayeCTBEHHbIE XUMUYECKUE 3a/1a4H, TIPUMEHSIS
HKCIEPUMEHTAJIBHBIX 3a/1a4 Ha MTOJIy4YCHHE U KOMIUIEKCHOTO .
4 menens 3HAHUS OPraHMYECKOW XUMUU U COOTIOIast
26 pacro3HaBaHUE OPraHUYECKUX BEIIECTB € MIPUMECHECHHS
Mapra . . MpaBUjIa TEXHUKH O€301IaCHOCTH MPHU padoTe ¢
npumeHeHuem yugpoesoil 1adbopamopuu 6 pamkax 3HAaHUU U
o HarpeBaTeIbHBIMH IPUOOpaMH U
npoexkma «Touka pocmay YMEHUU
KOHLIEHTPHUPOBAHHBIMHU KUCIOTAMH.
VYpok koHTposisi, | [IpoBepuTh 3HaHNS M yMEHUS yUaIUXCA 1O
27 luenens | Konrponbhas pabota Ne 2 mo teme: OIIEHKH U W3YYECHHBIM TEMAM
anpens | Kucnoponconep:xamue coeIMHEHNs KOppEKLIUHN
3HAHUU
TEMA 11. AMUHBI U AMUHOKHUCJIOTHI (2 yaca)
CdopmuposaTs ob1Iee mpeacTaBiIeHe 00
aMUHaX KaK a30TCO/IepKAIIUX OPraHUIEeCKUX
Amunbl. CTpO€HHE 1 CBOWCTBAa aMUHOB MTPEIEITHLHOTO coenHeHusX. PaccMoTpeTs knaccudukanuio
2 Henens VYpoxk u3ydenus
28 psiaa. AHWIMH — MPEICTABUTENb apPOMAaTHISCKIX .. | aMHHOB. VI3y4nuTh aMUHBI IPEJEIBHOTO psifa U
anpeis HOBBIX 3HAHUHN
aMHHOB anmiuH. Ha mpuMepe aHwIMHA pacIupUTh
MIpeICTaBICHUs O B3AUMHOM BJIMSIHUU aTOMOB
B MOJICKYJIe
N3yunTh CTpOECHHE U CBOMCTBA AMHHOKHCIIOT
3 Henens . VYpoKk u3y4eHus | Kak COCIUHEHHU C ABOHCTBEHHOM KITUCH.
29 A AMUHOKHUCIIOTBI, KX CTPOCHHE H30MEPHS M CBOMCTBA P YHCHH A A (b}:H H
anper HOBBIX 3HaHMH | CpopMUPOBATH MOHATHE O IENITUIHOMN TPyTIIe

U HENTUIHOMN CBA3U




TEMA 12. BEJIKH (2 gaca)

JlaTh oHATHE 0 OeNKaxX Kak MPUPOIHBIX
HOJMMEPax, O CTPYKType OEIKOBON MOJIEKYIIbI,
0 MHOT000pa3HbIX QyHKIUAX OenaKkoB. M3yunTh

4uenens | CocraB u ctpoeHue 6enkoB. CBoicTBa OETKOB. Ypok u3ydenus .
30 . | cBOMCTBa OEIKOB, O0YCIIOBICHHBIC UX
anpens | HykJIeMHOBBIE KHCIIOTHI HOBBIX 3HAHHUUI
cTpoeHreM. O3HAKOMHUTSH C MPEBPAIICHUEM
0enkoB B opranusMe. Pacckazatpb 00 ycriexax B
W3YYEHHUH U CHHTE3€ OEIIKOB
[IpoBepuTh 3HAHUSA ¥ YMEHUS yJaIIUXCs IO
Ypox KOHTpOJIA, POBEP yM yHai
u3y4eHHbIM TeMaM «Kucnopoacoaepxaniue
1 nenens OLIEHKHU U
31 vas HroroBas KoHTpoIbHAs padoTta Ne 3 T — OpPraHUYECKHUE COCTUHEHUS,
o «A30TCoIepKalUe OpraHUYeCKHe
3HAHUH
COCIMHEHUS
TEMA 13. CUHTETUYECKHUE NIOJUMEPBI (3 uaca)
YriyOuTh U CHCTEMATU3UPOBATH 3HAHHSI O
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSX Ha
[Tonsarue o BMC, CunTeTnueckue Kayqdyky U BOJIOKHA. yIAp A .
. OCHOBE PaHEe MOIyYCHHBIX CBEICHUA.
3aBUCUMOCTB UX CBOMCTB OT CTpoeHwHs. OCHOBHBIC
2 Henens VYpok usydenus | PaccMoTpeTh KiacCH()UKAIMIO IIACTMACC.
32 MeTO/bI CHHTEe3a nojuMepoB. Kimaccudukamms N N
Mast . HOBBIX 3HAHUH | O3HAKOMHTH CO CBOMCTBAMH U IPUMEHEHUEM
ractMacc. CTpoeHue, CBONMCTBA, TTOJTyUYeHUE U
MOJIMATUIICHA U TounponuieHa. J{ate
MpUMEHEHNE
npescTaBlIeHHe 0 PeHON(POPMATHICTUIHBIX
cMOJIax
Ypok N
BhINOTHATE XUMUYECKUI AKCIIEPUMEHT
IIpakTuueckas padora Ne 4. «PacrioznaBanue KOMILIEKCHOTO
3 Henens . «Pacro3HaBaHue MIACTMACC U BOJIOKOHY C
33 IJIACTMACC ¥ BOJIOKOHY» € BPUMEHEHUeM YUPpoeoii MPUMCHEHUSI .
Mast o MpUMeHeHneM udpoBoi 1adopaTopuu B
nabopamopuu ¢ pamkax npoekma « Touxka pocmay 3HaHUU U
N pamMkax npoekrta «Touka pocta»
YMEHUN
34 4uenens | OO0OIICHUE 3HAHUH IO KYpCY OPTaHUYECKOM XUMUH. Ypok m3yuenuss | OOOOIMIUTH U CHCTEMAaTU3UPOBATH 3HAHUS
Mast Opranuyeckasi XMMHUs, YEJIOBEK U MPUPOJa HOBBIX 3HAHUM | y4dalIuXcs I10 Kypcy OpraHM4ecKol XUuMUN

10




BUAbI KOHTPOJIA 10 KJIACC

Ne
ypoKa Mara Tema Bua xonTpost Oo6opynoBanme
C IPUMEHEHUEM
nppoBoi
3 Henens [Tony4enue aTUICHA U P
8 . [Mpaktuueckas pabora Ne 1 nabopaTopuu B
OKTSIOpS M3yYeHHE ero CBOMCTB
paMKax MpoeKTa
«Touka pocTta»
4 nenens
15 A VYrieBonoposl Kontponbhas pabora Ne 1
nexabps
C IPUMEHEHUEM
4 genens [Tosryaenue u cBo¥icTBa Lupposoit
22 [Tpaktrueckas padota No 2 naboparopuu B
tbespans KapOOHOBBIX KUCIIOT
paMKax MpoeKTa
«Touka pocTta»
Pemienne C MPUMEHEHHUEM
IKCTIEPUMEHTAITbHBIX 1 poBoi
4 genens
26 MADTA 3a/1a4 Ha MOJIy4YECHHE U [Tpaktuueckas pabora Ne 3 nabopaTopuu B
p pacro3HaBaHHe paMKax MpoeKTa
OpPraHMYeCKHX BEIICCTB «Touka pocta»
luenens | Kucnoponaconepxariue
27 A POACOLCPXAIL KonTtponrHast pabota Ne 2
anperns COETMHECHUS
1 Henens HToroBast KOHTPOJIbHAS
31 A benku b
Mast pabota Ne 3
C IPUMCHEHUEM
nppoBoi
3 Henest PacniosnaBanue undp
33 [TpakTrueckas padora Ne 4 nabopaTtopuu B
Mast TIACTMACC W BOJIOKOH

paMKax IIpoOCKTa
«Touka pocTay»
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KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHUME 11 KUIACC

(1 g B Hepemto, Bcero 34 u)

Ne Koua-Bo XapakTepucTHKA OCHOBHBIX BU/I0B
aaTa Pa3nen, Tema ypoka Tun ypoxa
n/n 4acoB AeATEeJbHOCTH
TEOPETUYECKHMWE OCHOBbI XUMHUHU
TEMA 1. Baxkneiiiue xumMuueckue NOHATHsI M aKoHbI (1 yac)
[IprMeHATh 3aKOH COXPaHEHUSI MAaCChI
3aKOH COXpaHEHHSI MaCChI BELIECTB, 3aKOH COXPAaHEHHS .
BCIICCTB ITPHU COCTABJICHUN YPABHCHUU
07. U TIPEBPAIICHUS YHEPTUHU TIPU XUMHUECKUX PEaAKIIUAX. VYpok u3ydeHus .
1 1 . XMMHUYECKUX peakiuid. OnpenensTs
09 BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO HOBBIX 3HAaHUU
MaKCUMaJIbHO ~ BO3MOXKHOE  YHUCIIO
CTPOCHUS
9JIEKTPOHOB HAa YPHEPTETUYECKOM YPOBHE
TEMA 2. [lepuoguyeckuii 3aK0H U epHOIUYECKASI CHCTEMA XUMUYECKUX 3JIEMEHTOB
JI.. MeH/1e/ieeBa HA OCHOBE YY€HHSI 0 CTPOEHMH aToMa (2 yaca)
CtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB Oco0eHHOCTH pa3MeLIEHHS AIEKTPOHOB I10
2 14. XUMHUUYECKHX 3JIEMEHTOB. [o105)KeHne B IEPHOINIECKOM 1 VYpOK u3ydeHus opOuTaIsiM B aTOMax. YMeTh: 1aBaTh
09 c¢/c BOZIOpO/1a, TAHTAaHOUIOB, aKTHHOUIOB U HOBBIX 3HAHHUH XapaKTEPUCTHKY dieMeHTa Ha OCHOBaHHU
HWCKYCCTBEHHO IMOJIyYEHHBIX 3JIEMEHTOB ero nonoxxenus B [ICXD
21. BanenTHbie Bo3MoxkHOCTH. CBOOOTHBIE
09 [TonmoskeHue B mepruoIMIECKOM ¢/C BOJIOPOa, VpOK H3yuCHHs opOuTanu, 1oHOp, akienTop. JJoHopHO-
3 JAHTaHOMJOB, aKTHHOU/IOB U ICKYCCTBEHHO 1 HOBBIX SHAHM AKIIENTOPHBIA MEXaHM3M 00pPa30BaHUs BO
IIOJIy4EHHBIX JJIEMEHTOB JIOPOIHOM cBsi3U. MI3MEHEeHNs TOMHOTO
paanyca, Yuciia SHEPreTHUECKUX
TEMA 3. Ctpoenne BemecTBa (4 yaca)
OOBSCHITH MEXaHNU3M 00pa30BaHMS NOHHOM
4 28. Bunpl 1 Mexanu3Mbl 00pa30BaHUs XUMUYECKOM CBSI3U. 1 VYpok u3yuenus Y KOBAJICHTHOM CBSI3U U OCOOEHHOCTH
09 XapakTepucTUKa XUMUYECKOH CBSI3U HOBBIX 3HaHUH (U3HMYECKUX CBOMCTB MOHHBIX U
KOBAJICHTHBIX COCIMHCHUII.
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CocTaBisITh 2IEKTPOHHBIE (POPMYITBI
MOJIEKYJT KOBAJICHTHBIX COECMHEHUN.
OOBsACHATH MEXaHU3M 00pa30BaHUS
BOJIOPOJIHOM M METAJITMYECKOM CBSI3EH 1
3aBHCHMOCTH CBOMCTB BEIIICCTBA OT BHA
XUMHYECKOU CBSI3H.

05. OOBSCHATH MPOCTPAHCTBEHHOE CTPOCHHE
10 MOJIEKYJI OPraHUYECKUX M HEOPraHUYECKUX
COEMHEHUH C TOMOIIIBIO MTPEACTABICHUH O
. VYpok u3yueHuns - m pen
5 TuMbI KPUCTAIITMYECKUX PEIIETOK U CBOMCTBA BEILIECTB HOBBIX SHAHI rubpuan3anuu. OObICHITH 3aBUCUMOCTh
CBOICTB BeIIECTBA OT THIA €ro
KPUCTAJUINYECKON peiieTKH. OOBACHATDH
PUYUHBI MHOTOOOpa3usi BENIECTB
CocTaBisITh ypaBHEHUS] XUMUIECKUX
12. [TpuunHbI MHOTOOOpa3us BemecTB. Perenne Yok 3aKkperieHus . \
6 . pEaKIMi, OTHOCALIMXCS K ONPEACTICHHOMY
10 pacYeTHBIX 3a7a9 3HAHUI
TUITY
YPOK KOHTPOJISt
7 19. Kontponbhas pa6ora Ne 1 o reme: «CtpoeHue p . POIA, [IpoBepuTh 3HAHUS U YMEHUS YUAIIUXCS 110
OLICHKH U
10 BEILIECTBAY 1 .. | U3yYCHHBIM TEMaM
KOPPEKINH 3HAHUN
TEMA 4. Xumnueckue peaknuu (8 yacoB)
26. [lepeuncnsaTe NpU3HAKU, IO KOTOPHIM
10 KIacCU(PULIUPYIOT XUMUYECKUE PEAKLIUH.
. VYpok u3yuenus OOBSACHATH CYIITHOCTh XUMHYECKOM
8 CyIHoCTh 1 KJIacCU(PHUKAINA XUMUYECKUX PeaKIui .
HOBBIX 3HAHHUUN peakuuu. OOBSCHATD BIHSHIE
KOHIIEHTPAIMI peareHTOB Ha CKOPOCTh
TOMOT'€HHBIX U T€TePOT€HHBIX PEaKIIH.
3HaTh: oNpeieJIeHe XUMHUECKOM CBSI3H,
09. Ypox n3ydeHus
9 OKHCIUTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUN . MEXaHHU3M UX 00pa30BaHUA. YMETh:
11 HOBBIX 3HaHUN .
OCTaBJIATH CXEMbI 00pa30BaHMsI CBA3EH
OOBSICHATH BIUSHUE PA3IUYHBIX (PaKTOPOB
16. . . YPpox nzydenust Ha CKOPOCTh XUMUYECKOM PEAKINH, a TAKKE
10 CKOpOCTb XUM. peakluid. 3aKOH JACHCTBYIOLIUX MAcC .
11 HOBBIX 3HAHUI

3Ha4YeHUE MPUMEHEHUS KaTalu3aToOpPOB U
MHTHUOUTOPOB Ha MPAKTHUKE.
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OOBSICHATH BIUSHUE U3MEHEHUS

23. VYpoxk n3ydenus KOHIIEHTPALlMU OJTHOTO U3 pearu 170:¢
11 Xumnueckoe pasHosecue. [Ipunnun Jle [larense P YACHI HeHTpal A p pyIotll
11 HOBBIX 3HAHUI BELIECTB, TEMIIEPATYpPhl U AaBJICHUS HA
CMEIIEHNE XUMUYECKOTO PaBHOBECHUS
DnekTponuTHdeckas aucconnanus. CHIbHbBIE U clla0bie OOBSCHATD C TTO3UIMHA TEOPHUH
12 30. anekTpoiuThl. Cpesia BOJHBIX pacTBOpPOB. Bomopoanslit VPOK 3aKpEeIUIEHHs] | 3IEKTPOIMTHYCCKOM UCCOITUAIINN
11 noka3zarens (pH) pactBopa. Ilpumenenue yugposoi 3HAHUI CYITHOCTh XUMUYECKHUX PEaKlni,
nabdopamopuu ¢ pamkax npoekma « Touka pocmay MPOTEKAOIIUX B BOAHOU Cpelie..
07. CocTaBisITh OJIHBIE U COKPAILICHHBIE
12 MOHHBIC YPaBHEHUS PEAKIIHM,
VYpok usydenus XapakTepus X OCHOBHBIE CBOMCTBA
13 Peaknuu nonHoro oomMeHa P YHCHID PaKTEpH3YIOTiL
HOBBIX 3HAHHMI BaXHEHIIINX KJIACCOB HEOPTaHUYECKUX
coeanHeHui. OnpeaensaTb peakuio Cpebl
pacTBOpa CoJIM B BOJIE
14 14.12 ['uaponu3 opraHu4ecKUX U HEOPraHUUECKUX VYpox nzydeHus CocTaBnsTh ypaBHEHHS peaKIUii THAPOIIH3A
COCIMHEHU N HOBBIX 3HAHUHN OpPraHUYECKHUX ¥ HEOPTaHMYECKHX BEIIECTB
YPOK KOHTpOJIA
15 21. KonTponbHas pabora Ne 2 mo Teme: « XMMUYECKHE p olLe TPOTIA, IIpoBepuTh 3HAHUA M YMEHHUS YHAIIUXCS 110
HKU U
12 peaxKum» B .. | N3Y4EHHBIM TEeMam
KOPPEKIHUU 3HAHUH
HEOPT'AHUYECKAS XUMUSA
TEMA 5. Metaani (9 yacoB)
28. XapakTepu3oBaTh 0011E CBOMCTBA
12 METAJIJIOB U Pa3bsACHATH UX Ha OCHOBE
MpEeJICTaBICHUI O CTPOCHUN aTOMOB
METaJIJIOB, METANINYECKOU CBA3U U
OO01as xapakTeprUCTUKa METANIOB. XUMUYECKHE VYpok u3ydenus . . .
16 N . METAJUNINYECKON KPUCTATMYECKON PEeIIeTKeE.
CBOIICTBa METaJJIOB HOBBIX 3HAHUHN .
OOBSCHSTH, KAK U3MEHSIOTCSI CBOMCTBA
OKCHJIOB ¥ TUJIPOKCUIOB METAILIIOB 110
nepuoaam u A-rpymnmnam nepruogudeckon
TaOJUIIBI.
11. Ypok uzyueHus WnnroctpupoBaTh npuMepamMu CrocoObl
17 DNEeKTPOIU3 PacIllaBOB U PACTBOPOB BEILIECTB o
01 HOBBIX 3HAHHUHN MOJIyYEHHUSI METAJJIOB. XapaKTepru30BaTh
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XUMHUYecKHe cBoricTBa MeTaiioB IA—IIA
TPYII U QJTFOMUHUS, COCTABIISTh
COOTBETCTBYIOIIUE YPABHCHUS PEAKIIHIA.

18

18.

01

[TonsTre o kKoppo3uu MeTauioB. CriocoOBI 3aIUTHI OT
KOppO3uu

Ypok usyueHus
HOBBIX 3HAHUH

OOBSICHATH OCOOEHHOCTH CTPOCHHUS AaTOMOB
XMMHYECKHX DJIEMEHTOB b-rpymm
nepuoauyeckon cucreMst /1. M.
Menpeneesa

19

25.

01

MeTtannsl rIaBHBIX MOATrpYyIIL

Y POk usyueHus
HOBBIX 3HAaHUI

OOBSICHATH, KAK N3MEHSIIOTCS CBOMCTBA
OKCHUAOB U TUAPOKCHUIOB XUMHUYCCKOI'O
3JIEMEHTA C TTOBBIIIICHUEM CTCIICHH
OKHCJICHHUS €r0 aToMa.

20

01.

02

CoennHeHne METAJUIOB TJIaBHBIX MOAIPYIII

Y POk usyueHus
HOBBIX 3HAHUU

OO61me criocoObl MOTYYSHHS] METAJUIOB:
BOCCTAaHOBJICHUE YIJIEM U OKCUAOM
yriiepo/ia, aTlOMUHUEM, BOJOPOIOM.
B3aumoneicTBue uHKa U xkejes3a ¢
pacTBOpamMu KUCJIOT U IMIEJI0YEH. 3HATh:
o0111e crocoOb! MOyYeHHs] METaJUIOB.
YMeTh: 3anUChIBaTh XUMUYIECKUE
YpaBHEHHUS, XapaKTEPU3YIOIIHEe OCHOBHbBIE
CIOCOOBI TOMYYSHHS] METAIIOB

21

08.

02

MerTasmibl TOOOYHBIX MOATPYIIIT

Ypok uzyueHus
HOBBIX 3HAHUI

CocTaBisaTh ypaBHEHHUS peaKLHi,
XapaKTEePU3YIOIIMX CBONCTBA MEH, LIMHKA,
TUTaHa, XpoMa, xeie3a. [IpeackazpiBaTh
CBOICTBA CIIJIaBa, 3Hasl €r0 COCTaB

22

15.

02

CoennHeHust METaJIIOB TOOOYHBIX TOATPYIIT

Ypok usyuenus
HOBBIX 3HAHUH

CocTaBisTh ypaBHEHUS peaKkiyii,
XapaKTEePU3YIOIMX CBONCTBA MEH, IIMHKA,
THTaHa, XpoMa, xeJiesa. [Ipenckas3pBaTh
CBOICTBA CIIJIaBa, 3Hasl €T0 COCTAB

23

22.

02

CrutaBel MeTannoB. Pemenne PAaCUYCTHLBIX 3a/1a4

Ypok u3yueHus
HOBBIX 3HAaHUN

3anuceIBaTh B MOJICKYJIAPHOM U HOHHOM
BUAC YPAaBHCHUSA XUMHUYCCKUX peaKuHﬁ,
XapaKTCPU3YIOMINX KUCIOTHO-OCHOBHLIC
CBOMCTBA OKCHAOB U THAPOKCHUIOB
MCTAJJIOB, 4 TAKXKC S3KCIICPUMCHTAJIBHO
JOKa3bIBaTh HAJIUYHEC 3TUX CBOICTB
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Pacno3HaBaTh KaTHOHBI COJIEH C IIOMOIIBIO
Ka4CCTBCHHBIX peaKL[I/Iﬁ

24

29.

02

KonTponbHas padota Ne 3 mo Teme: «MeTamibby 1

Ypox KOHTpOJIA,
OLCHKHU U
KOPPEKIIMU 3HAHU N

[IpoBepuTh 3HaHNS U yMEHUS YHaLIUXCS 11O
U3Y4YCHHBIM TEMaM

TEMA 6. HemeTtauisl (

6 yacoB)

25

07.

03

XUMHUYECKHE PJIEMEHTHI — HEMETaJLJIbI. CTpOCHI/IC u
CBOMCTBa IMPOCTBIX BEIIECTB — HEMETAJIJIOB

Ypok usyueHus
HOBBIX 3HaHUHU

XapakTepu3oBaTh 00IITHE CBONCTBA
HEMCTAJUUIOB U pa3bACHATH UX HA OCHOBC
IpeJICTaBICHUH O CTPOCHUHU aTOMa.
Ha3biBath 0OnacT npuMeHeHUs
BaXHEHMIIINX HEMETAJJIOB

26

14.

03

Bonopoansie coeiMHEHUST HEMETAILIIOB 1

Ypok nzydeHus
HOBBIX 3HAHUU

XapakTepHu30BaTh CBOMCTBA BBICIINX
OKCHJIOB HEMETAJUIOB U
KHACJIOPOJCOAEPKALUX KUCIIOT, COCTABIIATh
YPaBHEHUS COOTBETCTBYIOIINX PEAKIIMN U
OOBSICHATB UX B CBETE NPEACTABICHUN 00
OKHCIIUTEIBbHO-BOCCTAHOBUTENBHBIX
PEAKLMAX U AIEKTPOIUTUYECKON
JUCCOLHAINU

27

21.

03

OKCcUObI HEMETAJUIOB 1

Ypok usyueHus
HOBBIX 3HAHUU

CocTaBiATh YpaBHEHUS PEAKIIMIA,
XapaKTEePU3YIOLUX OKUCIUTEIbHBIE
CBOICTBA CEPHOU U A30THOM KUCIIOT.
XapakTepu3oBaTb U3MEHEHHUE CBOMCTB
JETY4YUX BOJOPOAHBIX COCAUHECHUN
HEMETAJIJIOB 110 IEPUOAY U A- Tpynnam
NEPUOJUYECKOM CUCTEMBI. JlOKa3bIBaTh
B3aUMOCBS3b HEOPraHUYECKUX U
OpPraHUYECKUX COCMHECHUN.

28

04.

04

Kucnotel. OkucnutenbHbIe CBOMCTBA CEPHOM U a30THOM
KHCJIOT

Ypok nzyueHus
HOBBIX 3HaHUN

Knaccudukanust HeopraHn4eckux
coeqnHeHnyl. BzanMmoaencTeue
KOHLICHTPUPOBAHHOW CEPHOM KHUCIIOTHI C
METaJUIaMH 1 HEMETAJUIAMH ; XUMHYECKHE
CBOMCTBA a30THOM KHUCJIOTBI
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VYpoxk 3anaun: «PacyeTsl 1O XUMUYECKUM
11. KOMILJIEKCHOT'O YPaBHEHUSIM, CBA3aHHBIE C MACCOBOU J10JIEH
29 Penienne kaueCTBEHHBIX U paCUETHBIX 337124
04 [PUMEHEHUS BBIX0/1a ITPOJYKTA PEaKLUU OT
3HAaHUU M YMEHUH | TEOPETUYECKH BO3MOKHOTO
18. CocTaBnsTh ypaBHEHUS XUMHUYECKUX
04 IIpakTnyeckas padora Ne 1. Pemenue Vpox peakuuii, OTpayKaroIUX B3aUMOCBA3b
HKCIEPUMEHTAIBHBIX 3a/1a4 Ha TIOTy4eHUE U KOMILICKCHOTO HEOPraHNYECKHX U OPraHWYECKUX BEIECTB,
30 pacro3HaBaHHe HEOPraHMYECKUX BEIIECTB € OHMEHOHIS OOBSICHATH MX HA OCHOBE TEOPUU
npumenenuem yuppoeoit nabopamopuu ¢ pamkax 3HaII:I)HfI 1 yMeHi JEKTPOIUTUYECKOHN TUCCOLUAIMN U
npoexkma «Touka pocma Ipe/ICTaBIeHUI 00 OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX MpoLIEccax
Ypox KOHTpoOJIA,
26. [TpoBepuTh 3HAHUS M YMEHUS YIAIIUXCS IT0
31 Konrponsnas pa6ora Ne 4 o teme: «HemeTamib»y OLICHKH U
04 . | U3YYEHHBIM TeMaM
KOPPEKIMH 3HAHUH
TEMA 7. T'eHeTH4ecKas CBsI3b HEOPTaHNYECKUX U OPraHuYecKuX BemecTs (3 yaca)
3HaTh: CBOICTBA BEIIECTB U CIIOCOOBI UX
30 02. ['eHeTHuecKas CBSA3b HEOPraHUYECKUX M OPraHMUECKUX Vpok usydeHus NOJTyYeHHs. YMETh: 3aUChIBATh YPAaBHEHUS
05 BEIIIECTB HOBBIX 3HAHUHI XUMHUYECKHX PEaKLUH B MOJIEKYJIIPHOM
BUJIE
YPOK KOHTpOJIA
16. p TPOJI, [TpoBepuTh 3HAHUS M YMEHUS YIAIIUXCS IT0
33 3auet: «I'eHeTHUECKas CBSI3b MEKAY BEILIECTBAMID) OLICHKU H
05 . | U3YYEHHBIM TeMaM
KOPPEKIMH 3HAHUH
IIpakTnyeckas padora Ne 2. ['eHeTnueckas cBs3b VYpoxk Perenue sxcniepuMeHTaIbHBIX 3a/1a4 110
34 23. HEOPTraHUYECKUX U OPTaHMYECKUX BEIIECTB € KOMILJIEKCHOTO oprann4eckoil xumun. OcyIecTBIeHHE
05 NpuMeHeHHeM HH(POBOii 1a00paATOPUH B pAMKax PUMEHEHHUS IpeBpalleHH OPraHNYEeCKUX BEIECTB
npoexkra «Touka pocra» 3HaAHUU U yMEHUU
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BUAbI KOHTPOJIA 11 KJIACC

Ne
ypoKa Mara Tema Bua xonTpost Oo6opynoBanme
19.10
7 CrpoeHue BelecTna Kontponsnas padora Ne 1
21.12
15 XHUMHYECKUE PEAKLINH KonTtponsHas pabota Ne 2
24 29.02 Mertast Konrtponsaas padora Ne 3
18.04 Pewienne C IPUMEHEHUEM
HKCIIEPUMEHTAIIbHBIX dpoBoit
30 3a/1a4 Ha MOJyYCHUE U [Tpaktrueckas padora Ne 1 nabopaTtopuu B
pacro3HaBaHue paMKax MpoeKTa
HEOPTaHUYECKUX BEIIECTB «Touxka pocta»
31 25.04 Hemeramsr KonTtponbHas padora Ne 4
23.05 C IPUMEHEHUEM
['eneTnueckas cBs3b 1 poBoit
34 HEOPraHUYECKUX U [Ipaktuyeckas padora Ne 2 nabopaTtopuu B

OpPraHn4eCKux BCHICCTB

paMKax IIpOCKTa
«Touka pocTay
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