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AHHOTAIIUA K PABOYEN TIPOT'PAMME

Ha ©0a3e mnentpa oO0Opa3oBaHHsi €CTECTBEHHO-HAyYHOW M TEXHOJIOTHYECKOU
HampaBieHHOCcTH «Touka pocTa» oOecreyuBaeTcs peanu3auus o0pa30BaTEIbHBIX
porpaMmm €CTECTBEHHOHAYYHOU 151 TEXHOJIOTUYECKOMN HAIPaBIEHHOCTEN,
pa3pabOTaHHBIX B COOTBETCTBMU C TpeOOBaHUAMM 3aKOHOJATEILCTBA B cdepe
oOpa3oBaHus U ¢ yuéTtoMm pekomenaanuil denepanbHOro oneparopa yueOHOTo npeamera
«XUMUD.

PaGouas mnporpamma paspaborana Ha ocHoBe DPI'OC BTOpPOro MOKOJECHHUS,
IPUMEPHOU MPOTrpaMMbl OCHOBHOT'O 00111eT0 00pa3oBaHusi 10 XUuMuHU (6a30BbI YPOBEHB)
u aBropckoil mporpammbl [.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pyasutuc, @.I.
®enpaman mporpamMma Kypca xumuu Jus 10-11 kmaccoB o6mieoOpazoBaTenbHBIX

yupexaennit U: [Ipoceemenne,2021r).
1. MECTO YYEBHOT O IPE/IMETA

denepanbHbI 0a3WCHBIM Y4EOHBIM TIAH IS 00pa30BaTEIbHBIX YUPEIKICHUM
Poccuiickoit denepanuin OTBOJAWT HA dTalle OCHOBHOIO 0011ero odpasopanus 70 yacos
JUISL  00s3aTEIBbHOTO HM3Yy4eHHUs oOpa3oBaTelibHOM oOsacth  «XuMmus». Pabodas
nporpamma paccuntana Ha 70 dacoB (1 yac B Hexenro, 35 yaeOHbIX Heqenb B 10 kiacce,
35 yueOHbIX Henmenb B 11 kimacce). /laHHas mporpamMma KOHKPETH3UPYET COJIepKaHUE
cTaHmapra, Ja€T pacmpeneneHue  ydeOHBIX YacoB MO  pas3jieliaM  Kypcea,
MOCJIEI0BATENIbHOCTh HM3YYEHHUSI TEM U PA3ACIIOB C YYETOM MEXIPEAMETHBIX U
MPEIMETHBIX CBSI3€d, JIOTMKKM Y4YeOHOro TMpoIecca, BO3PACTHBIX OCOOCHHOCTEM

y4aumuxcs.

2. HEJIX U 3AJJAYU U3YUEHUSA YYEBHOI'O IIPE/IMETA

HGHI/I HN3YYCHUA XUMHUH.

" (OCBOCHHME 3HAHUU O XMMHYECKOU COCTABISIONIEN €CTECTBEHHO-HAYYHON KapTHUHBI

MHpa, BAKHEUIIINX XUMHYECKHUX IMOHATHAX, 3aKOHAX U TCOPUAX;



OBJIAJICHUE YMEHHUAMHM TPUMEHATH MOJYyYEHHbIE 3HAHUS [JJs OOBSICHEHUS
pa3HO00pa3HbIX XUMUYECKHUX SIBIIEHUN U CBOMCTB BEUIECTB, OLICHKU POJIU XUMHH B
Pa3BUTHH COBPEMEHHBIX TEXHOJIOTHM U MOTYYEHUU HOBBIX MAaTEPHAJIOB;

pa3BUTHE I[I03HABATENIbHBIX WHTEPECOB M HHTEJIEKTYaJbHBIX CHOCOOHOCTEH B
OpOLECCe  CAMOCTOSITENIBHOTO  MPUOOpPETEeHUS  XMMUYECKMX  3HaHUM ¢
UCIIOJIb30BAaHUEM  Pa3IUYHBIX HMCTOYHUKOB HMH(POpMAIMK, B TOM YHCIE
KOMIIBIOTEPHBIX;

BOCIIUTaHUE yOEKJEHHOCTH B MO3UTUBHOW POJIM XMMHUU B KU3HU COBPEMEHHOTO
oO1ecTBa, HEOOXOJUMOCTH XHWMHUUYECKH TIPaMOTHOIO OTHOLIEHUS K CBOEMY
3JI0POBBIO U OKpYXalolle cpese;

NpUMEHEHHE TOJYYEeHHBIX 3HAHUW U YMEHUU JJIsi 6€30MacHOr0 MCHOJb30BAHUS
BEIIECTB U MATEPHUATIOB B OBITY, CEIbCKOM XO35IMCTBE U HA MPOU3BOJICTBE, PEIICHUS
NPAKTUYECKUX 3a7ad B T[IOBCEIHEBHOM JKWU3HH, MNPEIyNPEKICHUS SBICHUM,

HaHOCAIMUX BPCA 3J0POBBIO YCIIOBCKA U Opr}I(aIOIHGﬁ cpeac.

3ajaum:

1.
2.
3.

CdopmupoBarh 3HAaHUE MOHATHIA U 3aKOHOB XUMUWU;
BocnuTeiBaTh 00111€4€TI0BEYECKYIO KYIBTYPY;

VYuute HaOIIOAATH, IPUMEHATD NOJIyUYEHHbIEC 3HAHUS Ha NIPaKTHKE.
3. CTPYKTYPA YYEBHOI'O IIPEJIMETA

Mertobl NO3HAHUS B XUMHHU.
TeopeTnyeckre OCHOBBI XUMUH
Heoprannueckas xumus
Opranuueckasi XuMusi
DKCIEepUMEHTAJIbHbIE OCHOBBI XUMUU

XUMUS U )KU3Hb



4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NA

Peanmaunﬂ I[B.HHOfI nporpaMmsbl pacCiruTaHa Ha MCIIOJIB30BAHHUC TPpAAUIIMOHHBIX

TEXHOJOTUH, a Takke METOJOB COBPEMEHHBbIX O0Opa3oBaTeibHBIX TexHosoruil. Ilpu

MPOBEJICHUH YPOKOB HCIIOJIB3YIOTCS cieaytouue ¢GopMbl paboThl: JeKuus, Oecena,

pacckas, HHCTPYKTaX, IEMOHCTPALMs, YIPaKHEHUs, pelIeHue 3aa4, padoTa ¢ KHUTOH.

Meronpl, TpUMEHSeMble TPU HM3YYEHUH XUMHH: NPOOJEMHBIM, MNpPOEKTHBIH,

pasBuBaroiiee oOydyeHue, HWHGOPMAIMOHHO-KOMMYHUKATUBHBIE, OOBSICHUTEIBHO-

HHHIOCTpaTHBHBIﬁ, perOﬂyKTHBHBIﬁ, ‘IaCTI/I‘{HO-HOI/ICKOBBII\/’I, HCCHGHOB&TGHBCKHﬁ.

B peanuzaruu 1aHHON IPOTpaMMBbI UCITOJIB3YFOTCS CJICTYIOIIUE CPEICTBA:
obopynoBanue neHTpa «Toduka poctar

yueOHOo-1abopaTopHOE 000PYI0BAHHUE;

y4eOHO-TPOU3BOICTBEHHOE 000PY/I0BaHHCE;

JTUIaKTUYCCKasT TCXHHKA,;

y4eOHO-HaIJISIAHBIC TOCOOUS;

TEXHUYECKUE CPEACTBA 00YUYEHHUSI M aBTOMAaTU3UPOBAHHBIE CUCTEMBI O0yUECHHUS.
5. TPEBOBAHMS K YPOBHIO IIOJI'OTOBKH

B pezynomame usyuenus xumuu Ha 6a3080M YpO8He YUEHUK OOJIHCEH 3HAMb /

NOHUMANb.

BAKHEHIINE XUMHYECKUE TNOHATHS: BELIECTBO, XUMHUYECKHH DSIJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE ATOMHAs U MOJIEKYJIIPHAs MAacChl, MOH, aJJIOTPOIIHS,
U30TOIbI, XUMHUYECKAsI CBA3b, JIECKTPOOTPULATEIBHOCTD, BAJICHTHOCTh, CTEIICHb
OKUCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00bEeM, BEIIeCTBA MOJICKYJISIPHOTO
U HEMOJICKYJISIDHOTO CTPOCHHS, PAaCTBOPBI, DSJECKTPOJHUT M HE IJIEKTPOJIHUT,
3JEKTPOJIUTHYECKAS JUCCOLMALNS, OKUCIUTENIb U BOCCTAHOBUTEND, OKUCIIEHUE U
BOCCTaHOBIICHHE, TEIUIOBOM AP (EKT peakiuu, CKOPOCTh XUMHUYECKOW peaKIlnd,
KaTaJiu3, XHMHYECKOE paBHOBECHE, YIJIEPOJHBIA CKeleT, (YyHKIHMOHAIbHAs

rpyImmna, u30Mepusi, TOMOJIOTHs;



OCHOBHBIE€ 3aKOHBI XMMHU: COXPAaHEHHSI MAacChl BEHIECTB, MOCTOSIHCTBA COCTAaBa,
MIEPUOJNYECKUI 3aKOH;

OCHOBHBICE  TEOPUM  XHMHUHU: XHUMHUYECKOW  CBA3U, DIIEKTPOIUTUYECKOU
JCCOLIMAIIAN, CTPOCHUSI OPraHUYECKUX COECIUHEHMUI;

BAKHEHIINE BEIIECTBA M MATEpUANIbl: OCHOBHBIE METAJUIbl U CIUIABBI; CEpHas,
COJISTHAsl, a30THAs M YKCYCHAs KHCJOTHI; IIEJIOYHM, AMMHUAK, MHUHEpaJIbHbIC
ynoOpeHus, METaH, dTUJICH, alleTUJIeH, O€H30J1, 3TaHOJ, XKUPBI, MbLJIA, TJIOKO34,
caxapo3a, Kpaxmal, KJeTdaTka, O€JIKM, HCKYCCTBEHHBbIE U CHUHTETHUYCCKUE
BOJIOKHA, Kay4yyKH, IJIACTMACCHI;

B pe3ynomame usyuenus xumuu Ha 6a3080Mm yposHe YUeHUK OOAHCEH YMEemb.
Ha3bIBaTh M3YYCHHBIE BEIECTBA MO «TPUBHAIBHON» WA MEXIYHAPOIHOMN
HOMEHKJIATYPE;

ONpPEAEsATh: BAICHTHOCTh M CTENEHb OKUCICHUS XUMHYECKUX DJIEMEHTOB, THUII
XUMHUYECKOW CBS3U B COCJAMHEHMSX, 3apsiJi MOHA, XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCIMHEHUM, OKHUCIHUTEIh W BOCCTAHOBUTEIb,
MPUHAJICKHOCTH BEILIECTB K Pa3JIMUHBIM KJlacCaM OPraHUYECKUX COCIUHECHUM;
XapakTepU30BaTh: JJIEMEHThl MajblX IIEPUOJOB IO HX TOJOXKEHUIO B
nepuoandeckoit cucreme JI.JM.MenneneeBa; oOIMe XWMHYECKHE CBOWCTBA
METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX W OPraHUYECKUX
COCJIMHCHUM; CTPOCHHE M XHMHUYECKHE CBONCTBA HM3YUYECHHBIX OPraHUYECKUX
COCJIMHCHUI;

OOBSICHATBH: 3aBUCHMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MIPHUPOIY
XUMHUYECKOW CBA3M (MOHHOM, KOBAJICHTHOM, METAJUIMYECKOM), 3aBUCHUMOCTH
CKOPOCTM XHMHYECKOW pPEAKIUH M TOJIOKEHHUS XHMHUYECKOrO PABHOBECHS OT
pa3TUYHBIX (PAKTOPOB;

BBITIOJIHATh XMUMHUYECKUHA HKCIEPUMEHT IO PACIO3HABAHUIO BAKHEHIIMX
HEOPraHWYECKWX M OPraHUYEeCKHX BEHIECTB C MHCIOJb30BaHUEM LHU(PPOBOMH
nabopatropuu B paMkax npoekrta “Touka pocta’;

MPOBOJUTh  CAMOCTOSITEJIbHBIM ~ TOMCK  XMMHUYECKOM  uHpopmamuu ¢

WCIIOJIb30BAaHUEM PA3JIMYHBIX UCTOYHUKOB (HAYUYHO-MOMYJISIPHBIX U3/IaHUIMA,

6



KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB VHTepHeTa); UCIOIL30BaTh
KOMITBIOTEPHBIE TEXHOJIOTHMH [T  OOpaOOTKM W TMepefaydl  XUMHYECKOM
MH(pOpMAIH U €€ MPEICTAaBICHUS B Pa3INUYHbIX (popMax;

B pesynbmame u3zyuenus xumuu Ha 0A3060M YpOGHE YUEHUK  OOJICEH
UCNONIb308aMb NPUOOpemeHHble 3HAHUA U YMEHUs 6 NPAKMu4ecKol O0esmenbHOCmu U
NOBCEOHEBHOU HCUHU OJIAL.

" OOBSACHCHHS] XUMHUYECKHX SIBIICHUU, MMPOUCXOSIINX B MPUPOJIE, OBITY M Ha

IPOU3BOJICTBE;

" OmpeaeiCHUS BO3MOXKHOCTH TPOTEKAHWS XWMHYCCKHX TMPEBPAIICHUNA B

Pa3TUYHBIX YCIOBUSAX M OIEHKH WX MOCJIC/ICTBHIA;

"  JKOJIOTUYECKH IPAaMOTHOTO TTOBEJICHUS B OKPYIKaIOIIEH cpeie;
" OIICHKM BJIUSHUS XHUMHUYECKOTO 3arpsi3HECHUS OKPY)KAIOIICH Cpe/ibl Ha OpraHUu3M

YeJIOBEKA M JIPYTUE KUBBIC OPTaHU3MBI;

* (Oe3zomacHOro oOOpalieHuss ¢ TOPIOYUMHU M TOKCHUYHBIMH  BEIIECTBAMH,
1a60paTOpPHBIM 000PYI0BAaHUEM;

" [PUTOTOBJICHUS PACTBOPOB 33JIaHHON KOHIEHTPAIIMH B OBITY U Ha MMPOU3BOJICTBE;

" KPUTHUYECKOH OIEHKH JOCTOBEPHOCTH XMMHUYECKOU MH(GOPMAIINH, TOCTYIAIOIIEH

U3 Pa3HbIX HCTOYHHUKOB,;

" [IOHMMAaHHS B3aMMOCBS3HM Y4e€OHOTO IpeaMeTa ¢ OCOOCHHOCTSMH Mpodeccuil u
npodeccuoHaIbHOM NeATeTLHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUS 0 JaHHOMY

yueOHOMY TIPEAMETY.
6. ®OPMbI KOHTPOJIA

OcHoBHBIMH (OpMaMU ¥ BHUJAAMH KOHTPOJIS 3HAHWWA, YMEHUW ¥ HABBIKOB
SBIITFOTCS: TEKYIIUHA KOHTPOIIb B (popmMe yCTHOTO ()POHTATBLHOTO OMPOCa, KOHTPOJIBHBIX
paboT, XUMHYECKUX IUKTAHTOB, TECTOB, MPOBEPOUYHBIX PAOOT, JTaOOPAaTOPHBIX PadoT;

UTOTOBBIM KOHTPOJIb — UTOTOBAsi KOHTPOJIbHASA padoTa.



7. AICHOJb3OBAHHUE DJJIEMEHTOB JUCTAHLHUOHHOI'O H
JIEKTPOHHOI'O OBYYEHUA

Jist peanuzanuu J1aHHOM NPOTPaMMbl MOTYT NPUMEHSTHCS JIUCTAaHLUOHHBIE
oOpa3oBaTeiapHbIE  TEXHOJOTMH M  JJEKTpOHHOe  oOydeHue. lcnonb3yemble

oOpazoBatenbHble T1aThopmel (caiTel): AKnace, Perry OI'D, POIII.

8. PABOYASA IITPOT'PAMMA 110 «XUMHWHN» HA BA3E LHEHTPA
OBPA3OBAHUA «TOYKA POCTA»

Coznanue nentpa «Touka pocTta» mpesarnonaraeT pa3BUTHE 00pPa30BATEIbHOM
UHOPaCTPYKTYphl 00Ie00pa30BaTEIbHONW OpraHu3alliid, B TOM 4YHCJIE OCHAIEHHE
0011e00pa3oBaTeIbHON OpraHU3aIuu:

* 00O0pyJOBaHUEM, CpPEJICTBAaMU OOYYCHUS W BOCHHUTAHUS Il U3y4YCHHS (B TOM
YUCJI€ AKCIEPUMEHTAILHOT0) TMPEAMETOB, KYPCOB, IUCHUIUIMH (MOIYJICH)
€CTECTBEHHO-HAYYHOM  HANpaBJIE€HHOCTH  MPU  pealu3alud  OCHOBHBIX
0011e00pazoBaTeabHbIX MPOrPaMM M JIOMOJHUTEIBHBIX 00IIe00pa30BaTEIbHBIX
IporpaMm, B TOM YHCIIE JIJISl PaCIIMPEHUsl COJEep KaHus yueOHOTO MpeaMeTa
«XUMU»;

* o0opyJZoBaHUEM, CpEACTBAMU OOYy4YeHUS ¥ BOCHUTAHUS [JIs pealu3aluu
nporpamm JOTIOJIHUTEIIBHOTO oOpazoBaHus €CTECTBEHHO-HAYyYHOU
HAIPaBJIE€HHOCTH;

" KOMITBIOTEPHBIM U UHBIM 000PYIOBAaHUEM.

CoBpeMeHHBIE SKCIEPUMEHTAJIbHBIE HWCCIEIOBAHUS 10 XUMHUHU YK€ TPYIHO
MpeACTaBUTh 0€3 WCIOJAB30BaHUS HE TOJBKO AaHAJOTOBBIX, HO ¥ MHQPPOBBIX
U3MepUTENbHBIX TpubopoB. B ®denepansHom [ocymapcrBenHoM OOpa3oBaTeIbHOM
Crangapre (®PI'OC) mpomnucaHo, 4TO OJHUM M3 YHHUBEPCAJIbHBIX YYEOHBIX ICHCTBUU,
MPUOOPETAEMBIX YYAIIMMHUCS, TOJDKHO CTaTh YMEHHE «IIPOBEICHHS OMBITOB, MPOCTHIX
AKCHEPUMEHTAIbHBIX  UCCIEAOBAHUM, TPSIMBIX M  KOCBEHHBIX M3MEPEHHN ¢

HCIIOJIB30BAHUECM aHAJIOT'OBBIX U I_[I/I(l)pOBBIX HN3MCPHUTCIBbHBIX HpI/I60p0B>).



Y4eOHBI AKCHEPUMEHT 1O XHMHUHU, MPOBOJUMBIA Ha TPagUIMOHHOM
o0opyoBaHuu, 0e€3 MPUMEHEHUs HUPPOBBIX J1A0OPATOPU, HE MOXKET IO3BOJHUThH B
MIOJTHOM Mepe PeIInTh BCE 3a1a41 B COBPEMEHHOMH MIKOJIE. DTO CBA3aHO C PSAIOM IMIPHUMH:

" TPaJUIMOHHOE IIKOJBRHOE OOOpPYIOBAaHWE W3-32 OTPAHWYCHHUS TEXHHUUCCKHUX

BO3MOXXHOCTEH  HE  TO3BOJSICT  NPOBOJUTH  MHOTHE  KOJIMYECCTBCHHBIC

UCCJICIOBAHUS,

" JUIMTEIHLHOCTH NIPOBEICHUS XMMHUCCKHX MCCIICIOBAHUIN HE BCETIa COTIACYETCS C

JUTATEITLHOCTHIO YUCOHBIX 3aHATHH;

" BO3MOXHOCTh  TPOBEJACHUS  MHOTMX  HCCICJOBAaHWUN  OTrpaHUYHBACTCS

TpeOOBaHUSIMH TEXHUKH 0€30MMaCHOCTH U JIP.

Hudposass mabopartopusi TMOJTHOCTbIO MEHSET METOAMKY U COJEp)KaHHE
OKCIIEPUMEHTAILHOM JICATCILHOCTH M PEIIAeT BBIMICIICPEYUCICHHBIE TTPOOJICMBI.
[IIupoKuii CHEKTp MAaTYMKOB IIO3BOJISET YYaIIMMCS 3HAKOMHTBCS C IapaMeTpamu
XUMHYECKOTO JKCIEPUMEHTa HE TOJbKO Ha KAYeCTBEHHOM, HO U HA KOJIUYECTBEHHOM
ypoBHe. Lludposas naboparopusi mO3BOISET BECTU IIUTENbHBIA IKCIIEPUMEHT JaKe B
OTCYTCTBHE JKCIEPUMEHTATOPa, & YacTOTAa MUX M3MEPEHUI HEMOJBIACTHA YEIOBEYECKOMY
BOCTIPUATHIO.

B mpomecce dopMupoBaHUsS SKCIEPUMEHTAIBHBIX YMEHHMA YYEHUK 00y4aeTcs
NPENICTaBIATh UH(POpMAIUIO 00 HCCIIeIOBAHNHU B YETHIPEX BUAAX:

= B B€D6aJ'II>HOM: OIIMCBIBATL O3KCIICPUMCHT, CO3JaBaTb CJIIOBCCHYIO MOJCIIb

OKCIICPUMCHTA, (1)I/II(CI/IpOBaTI> BHHMAHUC Ha HU3MCPACMBIX BCJINYNHAX,
TCPMHUHOJIOI'H;

" B TAaOJMYHOM. 3aIlOJHATH Ta6J'II/II_II>I JaHHBIX, JICKAIINX B OCHOBC IIOCTPOCHHA

rpa@ukoB (MpU STOM Yy y4YalIuXcCsl BO3HUKACT IMEPBUYHOE TMPEICTABICHUE O
MaciTadax BEIUYHH);

* B rpaguYecKOM: CTPOUTh TpaPuKA 1O TaOJMMYHBIM JaHHBIM, YTO JaéT

BO3MOJXHOCTb IICPCXOJa K BbIABHIKCHHIO THMIIOTC3 O XdPaKTCPC 3aBHCHMOCTHU
MCXKAY BCIMYNHAMHA (HpI/I 9TOM YUYMUTCJ/Ib IIOKA3bIBACT IIPCUMYIIICCTBO B
BHU3yaJInM3allun 3aBUCUMOCTEH MCIKOY BCJINYHNHAMU, HarjsiAHOCTb u

MHOTOMEPHOCTH);



" B BHAC MATEMAaTHYCCKUX VYPABHCHMI: JaBaTb MATCMAaTHYCCKOEC OIIMCAaHHC

B3aMMOCBSI3U BEJIMYMH, MaTEMaTHUYECKOE 0000IIEHHE.

[lepexon oT Kaxkaoro 3Tama MpeicTaBiIeHUs] MH(OPMALMK 3aHUMAET JOBOJIBHO
OoJbIION MpOMEXYTOK BpemeHU. [ludpoBbie mabopatopuu CyIECTBEHHO SKOHOMST
BpeMs. OTO BpemMsi MOXHO moTpatuth coracHo @PI'OC wa dopmupoBaHue
HCCIIEIOBATEILCKUX YMEHHMM yYalluxcs, KOTOpbIE BBIPAXKAIOTCS B  CIEIYIOUIUX
JIEUCTBUAX:

" ompeaesieHUe MPOoOIEMBbI;

" [IOCTAHOBKA MCCJIE0BATEILCKON 3a/1a4H;

" [JIJAHUPOBAHUE PELICHUS 3a]a4H;

" [IOCTPOCHHUE MOJIETIEH;

"  BBIJBIJKCHHE TUIIOTE3;

" JKCIEpPUMEHTabHas MPOBEpPKa TUIOTE3;

"  aHaJIU3 JaHHBIX YKCIIEPUMEHTOB WJIM HAOJIOICHU;
" (opMynupoBaHUE BHIBOJIOB.

[Tocnennue roapl y ydammxcsh HAOMIOJAETCs HU3KAas MOTHBAIUS HM3Y4YCHUS
€CTEeCTBEHHO-HAYYHBIX JUCIMIUINH U KaK CJICJICTBUE MaJeHHe KauecTBa 00pa3oBaHUS.

ITocTaBnsemMbie B IIKOJIBI COBPEMEHHBIC CPEJICTBAa 00YUYEHHUs, B paMKaxX MPOEKTa
«Touka poctay» comepxaT NPUHIMIHAILHO HOBOE 000pyJaoBaHHE. ITO IHU(POBBIC
7a00paTopuu M JATYMKOBBIE CHCTEMBl. B 0OCHOBY 00pa3oBaTelbHON MPOrpaMMBbI
3QJI0)KEHO NpuMeHeHne I1MdpoBeIX Jabopatopuil. TeMaThka IIPEIIOKEHHBIX
SKCIIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpe MPUMEpPHOU
oOpa3oBaTeIbHON  MpOrpaMMbl MO0  XHMHH,  cojepxaHuro  denepaabHOTO
rocyaapcTBeHHOro obpaszosarenbHoro ctaggapta (OI'OC) cpennero (MoIHOT0) OOIIETO
o0pa3oBaHUsI.

PaccMoTpeHHbIC B TTOCOOMH OIBITHI IPONUIA MIHPOKYIO ampobarmio. MHOTOJIeTHSA
MpaKkTHKa WCIIOJIB30BaHUSA XHMHUYeCKuX mpuoopos, IIJI B mkome mokaszana, dTo
COBPEMEHHBIE TEXHHUUYECKUE CpPEICTBA OOYUYECHHS HOBOTO TOKOJEHHS TO3BOJISIIOT
JTOOUTHCSI BBICOKOTO YPOBHS YCBOGHHS Yy4eOHOro Marepuana, YCTOMYMBOIO pPOCTa

IIO3HAaBATCJIbHOI'O HHTEPECA IIKOJIBHUKOB, T.C. IIPCOAOJICTD TC Hp06HeMI)I, 0 KOTOPBIX TaK
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MHOT'O TOBOPAT, KOraa pc€db 3axoaAuT O COBPECMCHHOM MIKOJBHOM XHWMHUYCCKOM

00pa3oBaHUMU.
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OIMMCAHUE MATEPUAJBHO-TEXHUYECKOM BA3BI IIEHTPA «TOUKA
POCTA», ACHIOJb3YEMOTI'O JJI51 PEAJIU3AIIUUA OBPA30OBATEJIBHOM
MNPOT'PAMMBI B PAMKAX ITPEITIOJABAHUS XUMHUHAN

MarepuanbHo-TexHUYeCKass 0a3za 1eHTpa «Touka pocTay BKJIOYaeT B ceOs
COBpPEMEHHbIE U Kiaccudeckue mnpubopsl. [locineaHue mpoLIIM MHOTOJIETHIOKO
anmpoOaIuio B IIKOJIE U MOJYYWIN MPU3HAaHUE Y yuuTeneil xumuu. K HuM oTHOCSTCS:

"  npubop I AEMOHCTPAIIMU 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT Pa3IMUHbIX
bakTopoB;
" anmapar JUIsi TPOBEACHUS XUMUUECKUX peakiuii, mpuOop s ONBITOB C

AIEKTPUUECKUM TOKOM;

"  npubop JJIS U3YUYEHHUs COCTaBa BO3/yXa U MHOTUE JIpyTHe.

YuuTheIBasg NPakKTHYECKUA OMBIT MPUMEHEHHUS IAHHOTO 00OpPY0BaHUS Ha ypOoKax
XUMUHU, MBI TQJIUM JIUIIIb KPAaTKOE OnucaHue mpuoopoB. OCHOBHOM aKIIEHT CAelaeM Ha
OMMCAHUH LIUPPOBHIX TAOOPATOPUIA U UX BOZMOKHOCTSIX.

Hudppoas (yuenumueckasi) Jadoparopus (IIJI), mporpamMmmHo-anmapaTHbIN
KOMIUIEKC, TaTYMKOBas CUCTEMA — KOMILUIEKT y4eOHOTro 000pyAOBaHMs, BKIIOYAIOITUN
U3MEPHUTEIIBHBIM OJIOK, WHTEepdErc KOTOPOro IO3BOJIIET OOeCreYynBaTh CBS3b C
NEPCOHATIBLHBIM KOMITBIOTEPOM, U HA0Op JaTYMKOB, PETUCTPHUPYIOUIUX 3HAYCHUS
Pa3TUYHBIX PU3NYECKUX BEITUUHH.

HaTunk pH npegnasHaueH sl u3MepeHusi BojopoaHoro mokazarens (pH). B
HACTOSIIIIEEe BPEMS B IIKOJY MOCTYMAIOT KOMOMHUPOBAHHBIE NATYMKH, COBMEIIAIONINE B
cebe CTEKISTHHBIM JJIEKTPOJ C DJJIEKTPOJOM CpaBHEHHUS, UYTO JelaeT paboTy IO
M3MEPEHUIO BOJOPOAHOTO MOKa3aTesst Ooee kompopTHOi. J{nama3on nsmepennii pH ot
0 no 14. Ucnonb3yetcs 1 ©3MEpEeHUs: BOAOPOJIHOTO MOKa3aTeNsl BOJHBIX PaCTBOPOB B
Pa3IMYHBIX UCCIEAOBAHUSAX 0OBEKTOB OKPYKAIOIIEH CPEeIbl.

JaTyuk TeMmepaTrypbl IUIATHHOBBIA — TMPOCTOM W HAAEXKHBIM JaT4MK,
MpeaHa3HaueH JJIsl U3BMEPEHUSI TEMIEPATYPhl B BOJHBIX PACTBOPAX U B Ta30BbIX Cpeaax.
Nmeer pasmuunbiii aumanazon m3mepenuit ot — 40 mo +180 °C. Texuudeckue

XAPaKTCPUCTHUKH AAaTUYHMKA YKAa3aHbl B MHCTPYKIHWHU 110 3KCILIyaTalluu.
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JlaTyuKk TeMmepaTypbl TepPMONAPHBIA MpeIHA3HAYEH ISl U3MEpPEHUS
temneparyp 10 900 °C. Hcnonb3yercs npu BHIIONHEHUU PadOT, CBS3AHHBIX C M3MEPEHHE
TEeMIEepaTyp IIaMEHH, IJIABJICHUS U Pa3NIOKEHHUS BEIIECTB.

JaTyuKk ONTHYECKOH IUIOTHOCTH (KOJOPMMETP) — TMpPEIHA3HA4YEeH JIs
U3MEPEHUsI ONTUYECKON TUIOTHOCTH OKpalIeHHBIX pacTBOpoB. Hcmonb3dyercs mpu
m3yueHun TeM «PacTBophl», «CKOpPOCTh XUMUUECKUX pEaKIUu», OMNpPEACIICHUU
KOHIICHTPAIIMK OKPAIIIEHHBIX MOHOB WJIA COCTUHECHUH.

B koMImiekT BXOAST JATYMKHU C PA3IUYHOMN JIJTMHOW BOJIH TOJIYNPOBOJHUKOBBIX
MCTOYHMKOB cBeTa: 465 u 525 aM. O0BEM KIOBETBI COCTaBIISIET 4MJI, JIMHA ONTHYECKOTO
nytu — 10 mm.

JlaT4uK 3JIEKTPONPOBOJAHOCTU TIPEIHA3HAYCH I M3MEPECHUS YACIbHOU
AIIEKTPOTIPOBOJIUMOCTH KHUJKOCTEH, B TOM YKCJI€ U BOJHBIX PACTBOPOB BEIIECTB.
[IpumensieTcss TpU  U3YYEHUH  TEOPUU  DJICKTPOJMTHYCCKONW  JUCCOIMAIINM,
XapaKTEPUCTUK BOJIHBIX PACTBOPOB.

JaTuyuK XJOPUA-MOHOB UCIOJB3YETCS [JI1 KOJWYECTBEHHOTO OIpEeIeIICHUS
cojep KaHUsI MOHOB XJIOpa B BOAHBIX pacTBOpax, MoYBe, NPoAyKTax nutaHusd. K gatuuky
MOJIKII0YaeTCs MOHOCENeKTUBHBIN 3ekTpon (MCD) (paboumii 351eKTpoT), MOTEHIIHAI
KOTOPOTO 3aBUCUT OT KOHILEHTpAaIMU OMNPEACIsIeMOro HOHA, B JAHHOM Ciydae OT
koHneHTpauuu annoHoB CI'. TTorenuuan MCO onpenensioT OTHOCUTEIBHO 3JIEKTPOJa

CpaBHEHUSI, KaK MPABUIIO, XJIOPCEPEOPSTHOTO.
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KAJIEHIAPHO-TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

(1 u B Hexemro, Bcero 34 u)

Ne Koa-Bo XapakTepucTHKAa OCHOBHBIX BU/I0B
aara Pa3nen, Tema ypoka Tun ypoka
n/n 4acoB NeATeJbHOCTH
TEMA 1. TEOPETHYECKHUE OCHOBBbI OPTAHUYECKOU XUMMMU (2 yaca)
c(hopMHUpOBATh NPEACTABICHUS O IPEIMETE
M3Y4YEHUSI OPraHUueCKOM XUMUH, O
CTAHOBJIEHUW OPTAHUYECKOW XUMHUHU KaK HAYKH.
| Henesst [Ipenmer opr. xumun. @OpMUPOBAHKUE OPT. XUMUH KaK VDOK H3VICHIS PackphITh CYIIIHOCTH OCHOBHBIX MOJIOKEHHI
1 Hayku. OCHOBHBIE MTOJIOKEHUS TEOPUN XUM. CTPOEHUS 1 p YICHW | X C. CdopmupoBaTh nepBoHavaIbHOE
CeHTSIOpst HOBBIX 3HAHUI
opr. BeuiecTB. M3omepus MIOHSTHE O TMOPSIKE COSAMHEHHS aTOMOB B
MOJIEKYJIE, O 3aBUCUMOCTHU CBOMCTB BEILIECTB OT
MX XUMHUYECKOT'O CTPOEHUS, O B3aUMHOM
BJIMSIHUM aTOMOB
. YrnyOuTh 3HaHus 00 AIIEKTPOHHOM MPUPOIEe
DNeKTpOHHAas IPUPOJAa XUMUYECKUX CBI3EH B .
2 Hepens Ypok uzydenust | xumuueckux cBsizeil. CopMupoBaTh NOHATHS
2 oprannyeckux coenunenmsx. Kimaccudukanuys 1 N N
CeHTSIOps . HOBBIX 3HAaHUM | O crlocoOax pa3pbiBa KOBAJIEHTHOU CBSI3U U
OPraHUYECKUX COCTMHEHUN
CBOOOHBIX pajiiKaiax
TEMA 2. IPEJAEJIBHBIE YTJIEBOAOPO/bI (AJIKAHBI) (4 uaca)
3akpenuTh 1 pa3BuTh 3HaHUs 0 TXC
OpraHWYeCcKUX COEIMHEHUI Ha mpuMepe
MpeAeNbHbIX yriaeBoaopoaoB. ChopMHupoBaTh
3 "Henenst | DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE AJIKAaHOB. VYpox uzyduenus peal T FOPO (Gopmup
3 1 . | MOHATHS O MPOCTPAHCTBEHHOM CTPOCHHUU
ceHts10ps | HomenknaTypa ankaHoB HOBBIX 3HaHUI »
OpraHWYecKUX COEIMHEHHH, TOMOJIOTaX, Sp3-
TUOPUAU3AIIH, TETPAIAPUIECKOM CTPOSHUU
MOJIEKYJIbI METaHa.
Hayuutb paznuuaTs roMOJIOTH U U30MEPBI,
4 nepens . VYpox uzyuenus -
4 Pu3nuecKre 1 XMMUYECKHUE CBOMCTBA AJIKAHOB 1 . | Ha3pIBaTh UX, NOJIb3YACh MEKIYHAPOTHOMN
CeHTSIOps HOBBIX 3HaHUI N
HOMEHKJIaTypoi
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PaccMmoTpeTs pu3ndeckue 1 XUMHYECKHUe
CBO¥CTBa akaHOB. PacKpbITh 0COOEHHOCTH U
MEXaHH3M peaKliy 3aMelleHus B

S Henens Ypox nzydenus .
[Tony4yeHnue u npUMEHEHUE AIKAHOB .. | oprannueckoi xumuu. CpopMupoBarthb
CEHTSIOps HOBBIX 3HaAHUI
MOHTHE O peakuuu usomepusauuu. Ilokasats,
4T0 001aCTU NPUMEHEHNUS BELIECTB
OIPEJEISAIOTCS UX CBOMCTBAMHU
Vpok CdopmupoBath 001111€ TPEACTABICHUS O
1 Henens | PemeHue 3a1a4 Ha HAXOXKICHUE MOJIEKYJIIPHOM B KJIacCU(PUKAIIMY OPTaHUYECKUX COSAMHEHUH,
OKTAOpst | (hopMyIbI Ta3000pa3HBIX YIIIEBOJOPOIOB SHAHII PaccMOTpPETh OCHOBHBIC MPU3HAKU UX
KJaccuuranum
TEMA 3. HEIIPEJIEJBbHBIE YT'JIEBOAOPO/IbI (AJIKEHbI U AJIKUHBI) (4 yacoB)
3akpenuTs U paciiuputh 3HaHUA 0 TXC
OpraHUYeCcKUX COCIUHEHHUI Ha IpUMepe
ankeHoB. CpopMupoBaTh NPEICTABICHUE O
MIPOCTPAHCTBEHHOM CTPOCHHHU AJKEHOB, Sp2-
2 Hexens DIJIEKTPOHHOE U TNPOCTPAHCTBEHHOE CTPOCHHE AIIKEHOB. VpoK usydeHns ruOpuIU3aIny, L[BoﬁHvoﬁ cBsA3U. Pacimputs
XUMHYECKHE CBOWCTBA, OJYyYEHHE U TPUMEHEHNE .. | 3HaHUA O CTPYKTYpHOI U30MEpUH.
OKTSIOps HOBBIX 3HAHUI
AJIKCHOB PaccmoTpets dpusnueckue 1 XuMu4eckue
CBOMCTBA aJIKEHOB. PacKpbITh 0COOEHHOCTH
peaxuii NpucoeIMHEHUS U MOJIUMEPU3ALIUH.
N3y4uthb criocoObl MOJy4EHUs AIKEHOB U
00J1aCTH UX IPUMEHEHHUSL.
Ypok [TpumeHsist KaueCTBEHHBIE PEaKIIMU HAyIUThCS
3 Henens IIpakTnyeckas pvaﬁom Ne 1. [Tonyuenue STWJIEHA U KOMIIICKCHOTO | ONIPE/IEIATH KIIACCH! OPraHHIECKHX
OKTAODA W3YYEHUE ero CBOMCTB ¢ npuMeHeHuem yugpoeoi npuMeHeHus | coeauHeHuid. CoBEpIIEHCTBOBATh YMEHUS
naoopamopuu ¢ pamkax npoexkma « Touka pocmay 3HaHWUW U BBITIOJTHEHUS] XUMHUECKOTO IKCIIEPUMEHTA C
yMEHUHI coOmoienreM npasuia Th.
1 menena | Ilonarue o nueHOBBIX yraeBoaopoaax. IlpupoaHsrit Ypok usydeHus CopMupoBaTs, 0OLIHE NPe/ICTABACHIL O
.. | JMEHOBBIX YIJIEBOJIOPO/AX, PACCMOTPETH
HOSIOpSL | KaydyK HOBBIX 3HaHUI

OCHOBHBLIC ITPU3HAKU UX KJIaCCI/I(I)I/IKaI_II/II/I.
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2 "Henenas
HOSIOPS

AneTuineH, NoJIydeHHE U IPUMEHEHHE alleTUIIeHa

Ypox uzydenus
HOBBIX 3HAHUMN

3aKpenuTh 3HAaHUE TEOPUU CTPOCHHUS
OpraHNYeCKUX COCIMHEHUH Ha IpuMepe
ankuHOB. CHOPMHUPOBATH MPEICTABICHUS O
IIPOCTPAHCTBEHHOM CTPOCHHH al|CTHIICHA, SP-
rudpuan3anuu, TpoitHou cBsa3u. PaccMoTperh
¢uznyecKkue 1 XMMUYECKHE CBOMCTBA AJIKUHOB.
HayuuTb 00BSACHATH 3aBUCUMOCTD CBOMCTB
AJIKWHOB OT BUJIa XUMHUYECKOMN CBSI3U.
PaccmoTpeTs ciocoObl MOTy4eHus alKuHOB U
UX IPUMEHEHHE

TEMA 4. APOMATHYECKHUE YTI'JIEBOAOPO/bI (APEHBI) (2 uaca)

11

3 "Henens
HOSIOPst

DJEeKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOCHHE OSH301a.

dusnyeckie 1 XUMHUUECKHAE CBOIICTBA OeH301a

VYpox uzydenus
HOBBIX 3HAaHUU

CdopmupoBaTh npecTaBIeHUE O CTPOSHUH
MOJIEKYJIbI O€H30J1a: T-3JIEKTPOHHOM 00JI1aKe,
oanHaKOBEIX C—C —CBS3AX, INIOCKOM
CTPOCHHUH MOJICKYJIBI. YTIIYOUTh 3HaHHS 00
M30MEPHH U HOMEHKJIAType YIIIeBOJOPOI0B

12

1 Henens
nexaops

I'omonoru 6en3ona. CroiicTBa. [Ipumenenune

Ypok u3ydeHus
HOBBIX 3HAHUN

O3HaKOMUTH CO CBOMCTBaMHU O€H30I14,
00YCJIOBJICHHBIMH CTPOCHHEM €T0 MOJICKYJIBI.
OOBSICHUTE 0COOEHHOCTH XHUMHUYECKHUX CBOMCTB
TrOMOJIOTOB O€H30J1a KaK pe3yJbTaT B3aUMHOTO
BJIMSIHHSI aTOMOB B MOJICKYJIE

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

13

2 Hemensa
nexaops

Hedts 1 Heprenponyktsl. [leperonka nedru

Ypok usyueHus
HOBBIX 3HAHUH

O3HAaKOMHTP y4alUXCs C PUPOTHBIMU
UCTOYHUKAMU YTIICBOJIOPOJIOB, TIOKA3aTh, YTO
NPUPOIHBIN ra3 ¥ MOMYTHBIC HEQTIHBIE Ta3bl
SIBJISTFOTCSI HE TOJIBKO TOILJIMBOM, HO M
UCTOYHUKOM CBIPbS JJIsi XHMUYECKOM
MPOMBIIIICHHOCTH. 3aKPEIUTh 3HAHHS O
TCHETHUYECKO CBS3H YTIICBOIOPOJIOB

14

3 Henens
nexaops

Kpexunr nHedgtu. Kokcoxumuueckoe mpor3BoICTBO

Ypox uzydeHnus
HOBLIX 3HAHUHN

O3HAaKOMHUTH y4aIlIUXCs C COCTaBOM U
cBOiicTBaMu He(TH, a TaKkKe C PUNIECKUMU U
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XHUMUYECKUMU crioco0amu repepadoTku HedTu
— [IEPETOHKOU U KPEKMHIOM

Ypok KOHTpoOJIS,

IIpoBepuTh 3HaHMS ydaUXCs 110 TEME

4 nepens OIIEHKH U «YTIeBOAOPOAB»
15 A Kontponbnas padota Ne 1 mo Teme: YT1i1eBoa10poabl 1 H HOPO
nexaops KOPPEKINH
3HAHUU
TEMA 6. CIIMPTBI U ®EHOJIbI (3 uyaca)
VYriyOuTh 3HaHUA y4YalIUXCS O CTPOCHHUU
MOJIEKYJI OPraHUYeCKUX BEUIECTB HA IPUMeEpe
MpeiebHBIX OJHOATOMHBIX CITUPTOB.
. CdopmupoBath NOHATHUE O KITMOHATHHOU
2 vepensa | OgoaroMHuble ciupThl. CBoiicTBa. [lomyuenue VYpox uzydenus (bopwmp ymxn
16 1 . | rpymnme. PaciimpuTh 3HaHUSA O TOMOJIOTHH,
sHBaps | cnupToB. [IpumeHeHue HOBBIX 3HAHUI
nzoMepuu U HomeHnkiarype. ChopMupoBarthb
MOHSTHE O BOJIOPOJIHOM cBsi3u. PaccMoTpeTh
XUMHUYECKHE CBOMCTBA MPEIEIbHBIX
OJHOOCHOBHBIX CITUPTOB
VYpoxk u3ydenus | ChopmMupoBaTh NOHATHE O MHOTOATOMHBIX
HOBBIX 3HaHWH | cupTax. PaccMOTpeTs CBOMCTBA, MOIyYEHUE U
3 "Henenss | MHOroaTOMHbIE CIUPTHI. DTUIICHIIUKOJIb, TJIMLIEPUH.
17 . 1 MIPUMEHEHHE STUJICHIJIMKOJIS U [IULEpUHA.
suBaps | CoiictBa. [Ipumenenue. N
CpaBHUTH CBOICTBA OJJHOATOMHBIX U
MHOT'OATOMHBIX CIIUPTOB
VYpoxk uzyuenusi | U3yuuth cocraB, CTpOCHHE, CBOMCTBA U
4 nexens HOBBIX 3HaHUM | mpuMeHeHue genomna. PaccMoTpeTs B3auMHOE
18 . CrtpoeHnue, cBOiicTBa, MpUMEHEHHE GeHoIa 1 BIIUSIHUE aTOMOB B MOJIEKYJe (peHOa.
P OOpaTuTh BHUMaHHE y4alluXcs Ha
TOKCUYHOCTH (eHOTIa
TEMA 7. AJIBJAETUAbI U KETOHBI (2 uaca)
| Henens Ypok n3ydyenus | O3HAKOMHUTH C TOMOJIOTHUECKUM PSJIOM
19 (berpans Anbperunel. [lonyuenue u cBolicTBa albAETUIOB 1 HOBBIX 3HAHUM | albJETUIOB, UX CTPOEHUEM, (DYHKITMOHATEHOM

IPYIION, U30MEPUEN U HOMEHKIIATYPOX.
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VYpox uzydeHus

PaccmoTpeTs pu3ndeckue U XUMHIECKUE

2 Hepens . o
20 AUETOH — MpeIcTaBUTEh KETOHOB. [IpuMenenue HOBBLIX 3HAHHWI | CBOWMCTBA U MOJYYCHHE aIbJACTHI0B, 001acTH
(epans npuMeHeHHs. JlaTh mpeacTaBieHNE O KETOHAX
TEMA 8. KAPBOHOBBIE KUCJIOTHI (2 uaca)
O3HAKOMHUTH C 0COOCHHOCTSIMH CTPOCHUS
KapOOHOBBIX KUCIIOT, UX KJIacCU(pUKAIUEH,
HOMEHKJIaTypoii. Ha ocHOBe cTpoeHus
OnHOOCHOBHEIE TIPE/ICIIbHBIC KAPOOHOBBIE KHCIIOTHI.
21 3 Hepens Crtpoenue mosekyn. CBoiicTBa KapOOHOBBIX KUCIIOT. YpoK HYHCHIT Kapg()HOBHX KHCIIOT pACCMOTPETD X
heBpans TostydeH e H MpHMEHCHHE HOBBIX 3HaHUM | cBoiicTBa. [loKka3aTh CXOJ/ICTBO U pa3IuIHe
HEOPraHMYECKUX W OPTaHUIECKHX KUCIIOT,
PaccMOTpPETh 0COOBIE CBOMICTBA MypaBbHUHOM
KHCJIOTHI.
Ypox BBITTOTHATE XUMUYECKUI IKCIIEPUMEHT 10
4 nenens IIpakTuyeckas padora Ne 2. [lonyuenue u CBOfIC"fBa KOMIUJIEKCHOTO | MOJTYYE€HHIO U BBISIBICHUIO CBOMCTB
22 (epans KapOOHOBBIX KUCIOT € UCROIb306AHUEM UUPPOBOIL NPUMEHEHUSI | KapOOHOBBIX KHUCJIOT C UCIOIb30BaHUEM
nabopamopuu ¢ pamkax npoexma « Touka pocmay 3HAaHUU U uppoBoi 1adopaTOpUu B paMKax MPOEKTa
YMEHHI «Touka pocta»
TEMA 9. CJIOKHBIE D®UPLI. )KUPHI (1 uac)
Jatb npencrasnenue 06 3upax u peakuuu
srepupukanuu. O3HAKOMUTH C COCTaBOM,
CTPOEHHUEM U CBOWCTBAMU KHPOB, UX
23 1 venens | CTpoeHue U CBOICTBA CIIOKHBIX APUPOB, UX Ypok u3ydeHus | 6uosorudeckuM 3HaueHueM. O3HaKOMUTh
Mapta | npumeHenue. XKupsl. [loustue o CMC HOBBIX 3HAHUM | y4al[uXcs C MOHSATHEM «CHHTETUYECKUE
MOIOIINE cpecTBa». PaccMoTpeTs mpaBuia
0e30MmacHOT0 0OpaIIeHHsI CO CPeACTBAMHU
OBITOBOW XUMHH
TEMA 10. YI'JIEBOJBbI (4 uaca)
CdopmupoBats ob111ee TOHATHE 00 YriIeBoaAax
24 2 menens | I'mroko3a. CTpoeHUe MOJIEKYIbl. XUMUYECKHE CBOMCTBA Ypok U3Y4CHUS | M HX knaccudukanuu. O60CHOBATH CTPOEHUE
MapTa | TJIFOKO3BI HOBBIX 3HAHUM | MOJIEKYJIbI TJIFOKO3bI, OTIHPAsCh Ha 3HAHUS O

(byHKIIMOHANBHBIX Tpynnax. M3ydnTh
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XHMHUYECKHE CBOMCTBA I'IIOKO3EL,
00YyCIJIOBJIEHHBIE €€ COCTABOM U CTPOEHUEM,
MI0Ka3aTh 00JIACTU €€ MPUMEHEHHUS.
PaccmoTpeTs OMOIOrMUECKyIO POJIb TITFOKO3BI.
PaccmoTpeTs cBolicTBa U 00J1aCTH IPUMEHEHUS
caxapo3sl

N3yunth cBOMCTBa Kpaxmala, 00yCIOBIEHHBIE
ero crpoeHreM. Pacimputh npezacraBieHus o0

3 menens | Caxaposa. Kpaxwman, nemitosno3a, CTpoeHre VYpox uzydenus .
25 P PaxMalL, Il » C1P ’ 1 P YHCH yrieBojiax. M3yunuTh CBOMCTBA IEJUTIONIOBHI,
MapTa | XMMHUYECKHE CBOMCTBA, MPUMEHEHHUE HOBBIX 3HAHHUH
00yCIIOBJICHHBIE €€ CTpOoeHHEeM. PaccMoTpeTh
00J1aCTH MPUMEHEHHUSI IEIUTFOIO03BI
CoBeplHIEHCTBOBATh YMEHHE PEIIATh
IIpakTuueckas padora Ne 3. Pemenune Ypox p ™ P
KaueCTBCHHBIC XUMUYECKUE 3a/1a4H, TIPUMECHSIS
AKCIIEPUMEHTAJIbHBIX 33714 Ha MOJTyYCHUE 1 KOMIIJIEKCHOTO .
4 nenens 3HAHUS OPraHUIECKON XUMHH B COOITFOAast
26 pacro3HaBaHUE OPraHUYECKHUX BEIIECTB € 1 MIPUMCHCHHUS
MapTa . . MpaBUjia TEXHUKU O€30TIaCHOCTH MpHU paboTe ¢
npumeHenuem YUPpPoesoil 1abopamopuu 6 pamKax 3HaHUU U
. HarpeBaTeIbHBIMU IPUOOpaMH U
npoexkma «Touka pocmay YMEHHH
KOHIIEHTPUPOBAHHBIMU KHCIOTAMH.
VYpok koHTposid, | [IpoBepUTh 3HaHUS U YMEHUS y4aIIUXCs 10
27 1 nenens | Kontposbnas padota Ne 2 no teme: 1 OLICHKHU U W3y4YEHHBIM T€Mam
anpens | Kucnopoaconepxaiuye coeAMHEHUS KOPPEKLHH
3HAHUU
TEMA 11. AMUHBI U AMUHOKHUCJIOTHI (2 yaca)
Cdopmuposats ol1iee npeacTaBieHue 06
aMUHaX KaK a30TCOAEpKAIIUX OPraHUYECKUX
2 Henens Awmunbl. CTpoeHHE U CBONCTBA aMHHOB IIPEEIIBHOTO Vpok wavaery | COSAHEHHAX. PaccmoTpets knaccuduxamnmo
28 psiga. AHWIMH — IPEICTaBUTENb apOMaTHIECKIX 1 p YACHI | o \MuHOB. N3yunTh aMUHBI IPEEIBHOTO psiia U
anpers HOBBIX 3HAHUM
aMUHOB aHwMH. Ha mpumepe aHWIMHA PacIiupUTh
MIPEJICTaBJICHUS O B3AUMHOM BIIUSTHUHM aTOMOB
B MOJIEKYJIE
N3yunTh cTpOEHHNE U CBOWCTBA AMUHOKHUCIIOT
3 Henens . YpoK u3yyeHust | Kak COeIUHEHUN ¢ JBOMCTBEHHOM KIUEH.
29 & AMHHOKHUCIOTBI, UX CTPOCHHUE U30MEpHs U CBOICTBA 1 p YACHH A A (by}f "
amnperns HOBBIX 3HaHUK | ChopMUpPOBATH MOHATHE O MENTUAHOMN rpyIIe

U IeNTUAHOM CBS3HU
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TEMA 12. BEJIKH (2 yaca)

Jatb noHsATHE 0 OeNKax Kak MPUPOIHBIX
HOJIIMEpPax, O CTPYKType OEIIKOBOM MOJIEKYIIbI,
0 MHOTO00pa3HbIX PYHKIHAX OenkoB. M3yunTth

4 uenens | Cocras u crpoeHue 0enkoB. CBoiicTBa O€NKOB. Ypok usydenus .
30 1 .. | cBOMCTBa O€IKOB, 00YCIIOBIICHHBIC UX
anpens | HykiienHOBBIE KHUCTIOTHI HOBBIX 3HAHUM
ctpoerreM. O3HaKOMUTH C TIPEBPAIICHUEM
OenkoB B opranusme. Pacckaszath 00 ycriexax B
M3YYEHUU U CUHTE3€ OEJIKOB
[TpoBepuTh 3HAHUS ¥ YMEHUS YUAITUXCS TI0
YPpOK KOHTpOJIA, pOBEp ™ yHam
n3ydeHHBIM TeMaM «Kuciopoacoaepkanime
1 Henens OILIEHKHU U
31 vas Hroroas koHTpoIpHast pabota Ne 3 1 P — OpraHN4YecKHUe COETUHEHUSY,
< «A30TcoiepxKale OpraHndecKue
3HAHUU
COCTTHEHUSD)
TEMA 13. CUHTETUUYECKHUE IMOJIUMEPBI (3 uaca)
YTnyOuTh U CUCTEMaTU3UPOBATH 3HAHUS O
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX Ha
[Tonsitue o BMC, CunTeTnueckue Kaydykd U BOJOKHA. yip A N
. OCHOBE paHee MOJYyYCHHBIX CBEJICHUI.
3aBUCHUMOCTb UX CBOMCTB OT cTpoeHHs. OCHOBHbBIE
2 "Henens VYpox usydenust | Paccmotpers Kiaccu(uKaImio miacTMacc.
32 METO/IbI CUHTE3a noJiuMepoB. Kimaccudukanms 1 o .
Mast . HOBBIX 3HaHMH | O3HAKOMHTH CO CBOMCTBAMHU M IPUMEHEHUEM
mwactmace. CTpoeHue, CBOMCTBA, MOTyYeHUE U
MOJIMATHUIICHA U MojunponuieHa. Jlatp
MIPUMEHEHHE
npeJcTaBieHue o GeHoahopMatbaeruaHbIX
CMoJIax
Ypox N
BBINOJIHATE XUMUYECKUH SKCTIEPUMEHT
IIpakTuyeckas padora Ne 4. «Pacno3HaBanue KOMILJIEKCHOTO
3 Henens . «Pacno3HaBaHue miacTMacc ¥ BOJOKOH» €
33 IJIaCTMACC U BOJIOKOHY ¢ RpUMEHeHUem yupposoii 1 MPUMEHEHUS .
Mast o npuMeHeHneM uGpoBoil 1abopaTopuu B
nadopamopuu ¢ pamkax npoexma «Touxa pocmay 3HaHUU U
. pamkax mpoekta «Touka pocray
YMEHHH
34 4 menens | O0oOIeHNE 3HAHUH 110 KypCy OpraHMYECKOW XUMUH. 1 Ypok uzydenus | O600MUTE U CHCTEMAaTU3UPOBATH 3HAHUS
Mast Opranudeckasi XuMusi, 4€JIOBEK U IPUPOJIa HOBBIX 3HAHUM | ydalIuxcs Mo Kypcy OpraHM4ecKod XUuMUu
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BU/IbI KOHTPOJIA 10 KJIACC

Ne
ypoka Hara Tema Bua xontpoJis Oo6opynoBanue
C IPUMEHECHUEM
nPpoBoit
3 "Henenst [Tonyyenue sTusieHa u wadp
8 . [IpakTuueckas padota Ne 1 nabopaTopud B
OKTSIOps W3Y4YCHHUE €r0 CBONCTB
paMKax IpoeKTa
«Touka pocra»
4 nepnens
15 A VYrieBoaopo bt KonTtponrnas padora Ne 1
nexaopst
C IPUMEHEHUEM
. nPppoBoit
4 wenens | Ilomydyenue u cBoMcCTBa unbp
22 [IpakTuyeckas padora Ne 2 nabopaTtopuu B
(beBpans KapOOHOBBIX KUCIOT
paMKax mpoeKTa
«Touka pocTay
Pemenne C IPUMEHEHUEM
SKCIIEPUMEHTAIBHBIX uudpoBoi
4 nepens
26 MaDTA 3a/1a4 Ha IOJIy4CHHE U [TpakTuueckas padorta Ne 3 nabopaTopuu B
P pacro3HaBaHuE pamKax MpoeKTa
OpraHUYECKHX BEIIECTB «Touka pocta»
1 menens | Kucnopoaconepxamue
27 6 POACONEPAIL Kontposprast padoTa Ne 2
anpes COeIMHEHUS
1 Henens Hrtorosast KOHTpOJIbHAS
31 A benku P
Mast paborta Ne 3
C IPUMEHEHUEM
nupposoit
3 Henens PacnioznaBanue wap
33 [IpakTrueckas padora Ne 4 naboparopuu B
Masi IJIACTMACC ¥ BOJIOKOH
paMKax MmpoeKTa

«Touka pocTa»
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KAJIEHAAPHO-TEMATHYECKOE IIJNTIAHUPOBAHMUE 11 KJIACC

(1 u B Hexemro, Becero 34 u)

Ne KoJui-Bo XapakTepuCcTHKA OCHOBHBIX BH/IOB
aarTa Pa3znen, Tema ypoka Tun ypoka
n/n 4acoB AeSITeIbHOCTH
TEOPETHYECKHUE OCHOBbI XUMHUUA
TEMA 1. Baxneiimne XuMu4ecKue NOHATHsI U akoHbI (1 yac)
[TpuMeHSTh 3aKOH COXpPaHEHUS] MacChl
3aKOH COXpaHEHUS] MAaCChI BEIIECTB, 3aKOH COXPAHEHUS .
BEIIIECTB TPU COCTABIICHUH YPaBHEHHI
1 Hexenst | ¥ MPEeBpAIEHUS SHEPTHH MTPH XUMUYECKUX PEAKIIHSIX. Ypoxk u3ydeHus .
1 1 . XUMHUYECKUX peakiui. Onpenenarsb
ceHTsI0ps1 | BemecTBa MOJIEKYIISIPHOTO W HEMOJICKYIISIPHOTO HOBBIX 3HAHHH
MaKCUMaJlbHO ~ BO3MOXKHO€  YHCJIO
CTPOCHUS
AIIEKTPOHOB Ha YHEPTeTUYECKOM YPOBHE
TEMA 2. Ilepuoguveckuii 3aKoH U NepHOANYECKasi CHCTEeMAa XMMUYECKHUX 3J1eMEeHTOB
J.W. Mene/ieeBa HA OCHOBE Y4Y€HHsI 0 CTPOEHUM aToMa (2 yaca)
CtpoeHue 3IEeKTPOHHBIX 000I04E€K aTOMOB OcoOeHHOCTH pa3MelIeHUs 3JIEKTPOHOB I10
2 2 Henens | XUMUYeCKUX 3JieMeHTOB. [looxkeHne B mepruoanyecKoi 1 VYpok usydeHuss | opObuTansM B aToMax. YMeTh: J1aBaTh
CeHTs0ps | c/c BOJIOpO/Ia, TAHTAHOUIOB, aKTHHOUJIOB H HOBBIX 3HAHUU XapaKTepUCTHUKY r1eMeHTa Ha OCHOBaHUU
HCKYCCTBEHHO IOJIYYEHHBIX JJIEMEHTOB ero nosoxeHus B [ICXO
BanenTtasie Bo3moxxaoctr. CBOOOIHEBIE
[TonoxeHue B mepuoJMUECKO ¢/c BO1opoa opburtanu, 10HOp, akuentop. JJoHopHo-
3 "Hepenst PHOA AOPOAd, Ypoxk uzyuenus p » OHOD, aKil p- Hlonop
3 JAHTAHOUJIOB, aKTUHOU/I0B U HUCKYCCTBEHHO 1 . aKLENTOPHBIM MeXaHU3M 00pa30BaHUs BO
CEeHTAA0ps HOBBIX 3HaHUH 9
MIOJIy4EHHBIX 3JIEMEHTOB JOPOJHOM cBsi3U. VI3MeHEeHHsI TOMHOTO
pajuyca, Yuciia S3HepreTHYeCKIX
TEMA 3. Ctpoenne BemectBa (4 yaca)
OOBACHATH MEXaHU3M 00pa30BaHMsI HOHHON
4 4 Henens | Buabl 1 MexaHU3MbI 00pa30BaHUS XUMHUYECKON CBSI3U. 1 VYpok u3ydeHuss | U KOBAJIGHTHOH CBS3U U OCOOEHHOCTH
CeHTsI0ps | XapaKTepuCcTUKAa XUMUUECKOM CBSI3U HOBBIX 3HAHUH (bu3nUecKuX CBOMCTB HOHHBIX U

KOBAJICHTHBIX COCIUHCHUM.
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CocCTaBsATh 31EKTPOHHBIE (HOPMYITBI
MOJIEKYJI KOBAJIEHTHBIX COCIMHEHHUIA.
OOBsACHATH MEXaHU3M 00pa30BaHUs
BOJIOPOJIHOM M METAJUIMYECKOU CBS3EH U
3aBHCHMOCTb CBOWCTB BELIECTBA OT BUJIA
XUMHYECKOW CBS3H.

OOBICHATH MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJT OPTaHUYECKUX U HEOPTaHUUECKHUX
COCMHEHUN C TIOMOIIIBIO MPEACTABICHUH O

S Henens . Ypox uzydenus
) THUIBI KPUCTAININYECKUX PELIETOK M CBOMCTBA BEIIECTB . rubpuauzanuu. OObICHATH 3aBUCUMOCTD
CEHTSOPs HOBBIX 3HAHUH o
CBOMCTB BEIIECTBA OT THUIA €TI0
KpUCTaJTMYecKor peméTku. OObACHATH
IIPUYMHBI MHOTOOOpa3usi BEIIECTB
CocTaBisaTh ypaBHEHUS XUMHUECKUX
1 nenens | Ilpuunnasl MHOrOOOpa3us BeulecTs. Pemenue VYpox 3akperuieHus . N
6 . peaxiuii, OTHOCAIIUXCS K ONPeeIEHHOMY
OKTSIOpsl | pacyeTHBIX 3a]a4 3HAaHUU
TUITY
YPOK KOHTpOJIA
7 2 wenens | Kontponbenas padora Ne 1 mo teme: «Ctpoenue p o CHK:IpH > | [IpoBepUTh 3HAHUS U YMEHHS yUAIIUXCS 110
OKTSIOpsl | BEIIeCTBa» 1 ., | N3Y4EHHBIM TEMaM
KOPPEKLIMH 3HAaHUI
TEMA 4. Xumuueckue peaknuu (8 yacoB)
IlepeuncnaTs NpU3HAKU, IO KOTOPHIM
KJIacCU(PUIUPYIOT XUMUYECKUE PEAKIIUH.
3 Henens . Vpok usydenuss | OOBACHATH CYLIHOCTh XUMHUECKOM
8 CymHocTh 1 Ki1accu(UKaus XUMHUYECKUX peaKiui .
OKTSIOps HOBBIX 3HAHUU peakuuu. OOBACHATH BIMSHUE
KOHLIEHTPALIUI PEarecHTOB Ha CKOPOCTb
TOMOT€HHBIX U F€TEPOTr€HHBIX PEaKLUN.
3HAaTh: ONPEIEIICHNE XUMUUYECKOH CBSI3H,
1 Henensa Ypok usydeHus
9 OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH . MeXaHHU3M HX 00pa3oBaHMs. YMETh:
HOSIOpA HOBBIX 3HAHUU .
OCTaBJISITh CXEMbl 00pa30BaHUs CBSA3EH
OOBACHATH BIUSHHUE PA3JINYHBIX (GAKTOPOB
2 Henens . . YPOK u3ydyeHHs | Ha CKOPOCTb XUMHUYECKOU peaKklny, a TAKKe
10 CKOpOCTh XMM. peakiuil. 3aKOH JEUCTBYIOIIMX Macc .
HOSIOpA HOBBIX 3HAHUU 3HaYEHHUE IPUMEHEHMSI KaTaJIUu3aTOPOB U

I/IHI‘I/I6I/ITOpOB Ha MMPAaKTUKC.
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OOBICHITH BIUSHAE U3MEHEHUS

3 Henend YPOK U3y4eHHA | KOHIICHTPAIMH OJHOTO U3 Pearupyromux
11 Xumnueckoe papHosecue. [Ipunnun Jle Ilatense p YHCHID HenTpa A P pyroit
HOSIOpst HOBBIX 3HAHUU BEILIECTB, TEMIIEPATYPhI U IaBJICHUS HA
CMEIIEeHHE XUMHUYECKOT0 PaBHOBECHUS
OnexTponuTnyueckas auccouuanus. CuibHbIe U ciaalble OOBSACHATDH € MO3ULUI TEOPUU
12 1 Hepensa | snexrposuThl. Cpeaa BOAHBIX pacTBOPOB. BomopoaubIit VYPOK 3aKpeIUIeHHs | AICKTPOJUTUUECKOU TUCCOIAIIUN
nexabps | mokasarens (pH) pactBopa. Ilpumenenue uugpposoii 3HAHUH CYIIHOCTh XUMUYECKUX PEAKIIHH,
aadopamopuu ¢ pamkax npoexkma «Touxa pocmay MIPOTEKAIOIIKX B BOJHOU CpeJe..
CocTaBisTh NOJHBIE U COKPAILIEHHBIE
HWOHHBIE YpaBHEHUS PEaKIIHi,
2 Henens Ypok u3ydeHus XapakTepus X OCHOBHBIE€ CBOMCTBA
13 A Peakuun nonnoro ooMena p yi N p . PH3YIO
nexaops HOBBIX 3HAHUI BOKHEUIIINX KJIACCOB HEOPTAaHMUECKHX
coenuHeHn. OnpenensaTe peakIuio Cpeibl
pacTBopa COJIM B BOJIE
14 3Henens | ['maponu3 opraHMYeCKUX U HEOPraHMIECKIX VYpox uzydenus CocTaBisTh ypaBHEHUS PEAKIIUN THAPOIN3A
nexadps | coelMHEHUM HOBBIX 3HaHUI OPraHNYeCKUX U HEOPraHUYECKUX BEIIECTB
YpoK KOHTpOJIA,
15 4 nenens | KontponpHas padora Ne 2 o teme: «XuUMUYECKHE OLICHKY 1 [IpoBepuTh 3HAHUS U YMEHHS YYAIIUXCS 1O
nexadps | peaxkium» .. | UI3y4EHHBIM TEMam
KOPPEKLNY 3HAHUN
HEOPI'AHNYECKAS XUMUSA
TEMA 5. Merta/uibl (9 yacoB)
XapakTepu3oBaTh 0011e CBOWCTBA
METaJUIOB U Pa3bsICHATh UX Ha OCHOBE
MIPEACTABICHUI O CTPOEHUH aTOMOB
METaJUIOB, METAJUIMYECKOU CBS3U U
2 menens | OOmias xapakTepUCTHKA METAJIOB. XUMHUYECKUE VYpox uzyuenus . o N
16 N M METaJUIMYECKON KPUCTAIIIMYECKOM pereTKe.
SIHBapsl | CBOMCTBA METAJUIOB HOBBIX 3HaHUI .
OOBACHATD, KaK U3MEHSIOTCSI CBOICTBA
OKCHJIOB U THIPOKCUJIOB METAJJIOB 10
nepuoaaM U A-rpynmnam nepuoandecKou
TaOIUIIBI.
3 Henens Ypok u3yuenus | UnmrocTpupoBaTh puMeEpaMu CocoObl
17 DIEKTPOIN3 PACIIABOB U PACTBOPOB BEILIECTB .
STHBaps HOBBIX 3HaHUI MOJTY4YEHHS] METAJUIOB. XapaKTeprU30BaTh
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XuMHuYeckue csorcrea metawios |A—I1A
TPYII U aJTIOMUHHUS, COCTABJIATD
COOTBETCTBYIOIINE YPABHEHUS PEAKIIHIA.

18

4 uenensa
STHBapS

[TonsiTie o koppo3uu MeramioB. CocoObl 3alUTHI OT
KOppO3uu

VYpox uzydenus
HOBBIX 3HAHUMN

OO0BACHATH 0COOEHHOCTH CTPOEHMS AaTOMOB
XUMHYECKUX 31eMeHTOB b-rpynn
nepuoanydeckon cucremsl 1. H.
MenpeneeBa

19

1 Henens
(beBpais

Merauibl TJIaBHBIX MOAIPYIIIT

Ypox uzydenus
HOBBIX 3HAHUMN

OOBACHATDH, KaK U3MEHSIIOTCS CBOICTBA
OKCHJIOB M THAPOKCHJIOB XUMHUECKOTO
2JIEMEHTA C IOBBIIICHUEM CTEIICHU
OKHCJICHHUS €r0 aToMa.

20

2 Hemensa
deBpans

COG,Z[I/IHCHI/IG MCTAJUIOB I''TaBHBIX ITOATPYIIIL

Ypok u3ydeHus
HOBBIX 3HAaHUN

OO0mue cmocoObl MOJTYYSHUSI METAIIIOB:
BOCCTAHOBJICHHUE YTJIEM M OKCHIOM
yriepo/ia, aTlOMHHUEM, BOJIOPOIOM.
B3anMonelicTBue IIMHKA U JKeje3a ¢
pacTBOpamMu KUCJOT U LIeJ0Yeil. 3HATh:
o01mue crocoObl TOJTYyIeHHsI METAJIOB.
YMeTh: 3anuchIBaTh XMMHUECKHE
YpaBHEHUS, XapaKTepU3yIOIe OCHOBHBIE
CIoCOObI MOJTYYCHHSI METAJUIOB

21

3 Henens
dheBpans

Mertaiibl T0OOYHBIX TOATPYIIIT

Ypoxk uzyuenus
HOBBIX 3HAHUN

CocCTaBJATh YpaBHEHUS PEAKIUA,
XapaKTepU3YIOIINX CBOMCTBA MEIU, IIMHKA,
TUTaHa, XpoMa, kese3a. [Ipeacka3piBaTh
CBOICTBA CIIJIaBa, 3Hasi €r0 COCTaB

22

4 yenensa
dheBpans

COGI[I/IHSHI/IH METAJIOB ITOO0YHBIX TMOATPYIIII

Ypok usyueHus
HOBBIX 3HAHHUH

CocTaBiAaThb YpaBHCHUA peaKHHﬁ,
XapaKTCpU3yromux CBOMCTBA MCAH, IMHKA,
THUTaHa, XpoMa, KCJIC3a. HpeI[CKaSBIBaTB
CBOMCTBa CIlJiIaBa, 3Has €ro CoCTraB

23

1 Henens
MapTa

CnnaBel MeTauioB. Pemenue paCYCTHBIX 3a1a4

Ypox uzydeHus
HOBLIX 3HAHUHN

3anuceIBaTh B MOJICKYJIIPHOM U HOHHOM
BUJIC YPABHCHUSA XUMHUYCCKUX peaKHHﬁ,
XapaKTCpU3yromux KUCIOTHO-OCHOBHBIC
CBOMCTBA OKCHIOB U THAPOKCHUIOB
MCTAJJIOB, @ TAKKC SKCIICPUMCHTAJILHO
JOKa3bIBaTh HAJUUHME dTUX CBOMCTB

25




Pacmio3naBaTh KaTHOHBI COJICH C TTOMOIIBLIO
KaueCTBEHHBIX PEaKLIMI

24

2 Henxens
MapTa

KonTpomnsHas padora Ne 3 o teme: «MeTallibby

YPox KOHTpPOJIA,
OLICHKU U
KOPPEKLUHUH 3HAHUU

HpOBCpI/ITB 3HaHUWA U YMCHU ydallluXCA 110
HN3YUCHHBIM TCMaM

TEMA 6. Hemerainbi (6 yacoB)

25

3 Henens
MapTa

XUMHYECKHUE DJIEMEHTHI — HeMeTaJlTbl. CTpoeHue U
CBOMCTBA MPOCTHIX BEIIECTB — HEMETAIIJIOB

Ypox uzydenus
HOBBIX 3HAHUMN

XapakTepu3oBaTh 0011€ CBOWCTBA
HEMETAJIJIOB U Pa3bsCHATh UX HAa OCHOBE
MPEJICTaBICHUM O CTPOCHUU aToMa.
HaszpiBaTh 00nacTv npuMeHeHUs
BAKHEWIIINX HEMETAJIOB

26

4 yenensa
MapTa

Bonoponnbie coeqmHeHNs HEMETAIOB

Ypok u3ydeHus
HOBBIX 3HAaHUN

XapakTepru30BaTh CBOMCTBA BBICIIUX
OKCHJIOB HEMETAIJIOB U
KHCJIOPOJICOACPIKAIIUX KUCIIOT, COCTABIISITh
YpaBHEHHUS COOTBETCTBYIOIINX PEAKIIUN 1
OOBSICHATH UX B CBETE MPEICTABIICHU 00
OKHMCIITUTEILHO-BOCCTAHOBUTEIBHBIX
PCAKIUAX U IJICKTPOTUTHICCKON
JIACCOLIMAIIAN

27

1 Henensa
anpens

OKCI/II[LI HEMCTAJIJIOB

Ypok usyueHus
HOBBIX 3HAHHUH

CocCTaBJATh YpaBHEHUS PEAKIUA,
XapaKTEepPU3YIOUINX OKUCIUTEIbHbIE
CBOIICTBA CEpHOU U a30THOM KUCIIOT.
XapakTepu30BaTh U3MEHEHHUE CBOMCTB
JETYYUX BOAOPOIHBIX COSAMHEHUN
HEMETAJIJIOB 110 epruoay U A- rpynmnam
MEePUOINIECKON CUCTEMBI. Jloka3bIBaTh
B3alMOCBSI3b HEOPraHUYECKUX U
OPraHWYeCKUX COEIMHEHUI.

28

2 "Henensd
anpens

Kucnotsl. OkuciuTenbHBIC CBOHCTBA cepH0171 1 a30THOH
KHUCJIOT

Ypox uzydeHus
HOBLIX 3HAHUHN

Knaccudukarus HeopraHU4ecKux
coenquHeHui. B3aumoaencTeue
KOHLEHTPUPOBAHHOW CEPHOM KHUCIIOTHI C
MeTaJlJlaMH U HeMeTaJIaM1; XUMHUYECKHe
CBOIiCTBA a30THOM KHMCIIOTHI
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Ypox 3amaun: «PacueTsl 10 XUMUYECKUM
3 Henens KOMIIJIGKCHOTO YPaBHEHUSIM, CBSA3aHHbBIE C MACCOBOM JI0JIEN
29 Perienne kauecTBEHHBIX M PACUETHBIX 3a/1a4
ampens IPUMCHCHHUS BBIXO0/Ia TIPOJIyKTa PEAKIIUU OT
3HAHUU M YMEHUH | TEOPETHYECKH BO3MOKHOTO
CocTaBisaTh YpaBHCHUS XUMHYCCKHUX
IIpakTnueckas padora Ne 1. Pemienue VoK peaKkLnii, OTpaKAOIIUX B3aNMOCBS3b
AKCIIEPUMEHTAJIbHBIX 33714 Ha MOJTyYCHUE U P HEOPraHMYECKUX U OPTAaHUYECKUX BEIIECTB,
4 nenens KOMIIJIEKCHOT'O
30 N pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB ¢ DHMEHCHILS 0O0BSCHATH UX HA OCHOBE TCOPHH
p npumenenHuem yugppoesoit nadbopamopuu 8 pamKax 3Ha11{) it T VMeH ANEKTPOIUTUYECKON AUCCOIHAIIIH 1
npoexma «Touxka pocmay ™ MIPEICTABICHUIN 00 OKUCITUTENHHO-
BOCCTAHOBUTEIBHBIX MTPOIIECCAX
1 Henens YPOK KOHTpOIIA, [TpoBepuTh 3HAHUS U YMEHHS YYAIIUXCS 110
31 KonTtponsnas padota Ne 4 mo teme: «HemeTamnb» OTIEHKH H ™ i
Mas .. | MI3YYCHHBIM TeMaM
KOPPEKIINH 3HAHUH
TEMA 7. I'eneTndeckasi CBA3b HEOPTraHUYECKHX M OPraHHYecKHX BemlecTs (3 yaca)
3HaATh: CBOMCTBA BEIIECTB U CIIOCOOBI X
30 2 Hepens | 'eHeTnueckas CBsI3b HEOPTAaHMYECKUX M OPTaHUIECKUX VYpok u3ydeHus MOJTYYCHHS. YMETh: 3alUChIBATh YPaBHECHUS
Mast BEILECTB HOBBIX 3HAHHM XUMUYECKUX PEAKIIUN B MOJIEKYJISIPHOM
BUJIE
Ypoxk KoHTpoI,
3 Hexens [IpoBepuTh 3HAHUS U YMEHUS YYAIIUXCS 10
33 3auert: «I'eHeTHUECKAs CBSA3b MEXKY BEIICCTBAMMU OILICHKH U
Mast . | I3yYCHHBIM TEMaM
KOPPEKIIUU 3HAHHUIA
IpakTHyeckasi padora Ne 2. ['eHeTHUeCKas CBsI3b Ypok Pemenue sxcriepuMeHTAIBHBIX 33/1a4 110
34 4 Henens | HEOPraHMYECKUX M OPraHMYCCKUX BEIIECTB € KOMILIEKCHOTO opranndeckoi xumuu. OcyliecTBieHNe
Mas npuMeHeHueM uudpoBoii JadopaTopruu B paMKax MIPUMEHEHUS MIpEeBpaICHUN OPraHMYEeCKUX BEIIECTB

npoekTa «Touka pocra»

3HAHUN U YMEHUHN
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BU/JIbI

KOHTPOJIA 11
KJIACC
Ne
ypoka [Mara Tema Buja koHTpOIH Oo6opynoBanue
2 Hepens
7 0KT5?6p$I Crtpoenue BelecTBa KonTtponsnas padorta Ne 1
4 nenens
15 JIeKafl6p51 XHWMHUYECKUE PEAKIUN KonTponeHas padora Ne 2
2 Hepens
24 MaII)[Ta MeTamist KonTtponsHas padora Ne 3
Pemrenne C IPUMEHEHUEM
4 Heners SKCIIEPUMEHTAIBHBIX uudpoBoit
30 ADEIS 3ayaq Ha mosrydenue u | [IpakTudeckas padorta Ne 1 naboparopuu B
P pacrio3HaBaHHe paMKax IpoeKTa
HEOPraHUYeCKUX BEIIECTB «Touka pocTa»
1 Henens
31 M;[;I Hemeranms Kontposbnas padora Ne 4
C IPUMEHEHUEM
4 Hexers I'eneTnueckas cBs3b uppoBOH
34 Mgﬂ HEOPraHUYECKUX U [IpakTruueckas padota Ne 2 nabopaTopuu B
OpraHUYeCKUX BEIIECTB paMKax mpoeKTa

«Touxka pocTa»
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