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AHHOTAIIUA K PABOYEN IPOT'PAMME

Ha ©0a3e 1menTpa 00pa3oBaHMs €CTECTBEHHO-HAYYHONW M TEXHOJIOTMYECKOU
HampaBieHHOCTH «Touka pocTta» oOecrneyuBaeTcsi peanu3anusi 00pa30BaTEbHBIX
porpaMmm €CTECTBEHHOHAYYHOU 151 TEXHOJIOTUYECKOU HAIPaBJICHHOCTEN,
pa3pabOTaHHBIX B COOTBETCTBMM C TpeOOBaHUSMH 3aKOHOJATEIbCTBA B cdepe
oOpa3oBaHus U ¢ yu€toM pexomenaanuii denepanbHoro oneparopa yueOHOro npeameTa
«XUMUD.

PabGouas mnporpamma paspaborana Ha ocHoBe OI'OC BTOpOro mnokojIeHUs,
IPUMEPHOU MPOTpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs MO XUMUU (0a30BBIM YPOBEHB)
u aBropckoit mporpammbl [.E. Pymsutuc, ®.I'. ®enpaman (I'.E. Pynsutuc, ®.I.
®enpaman mporpamMma kKypca xumuu st 10-11 kmaccoB 061mieo0pa3oBaTebHBIX

yupexaenuid 1: [Ipocsemenne,2015r).
1. MECTO YYEBHOTI' O IIPEJIMETA

denepanbHbIi Oa3WCHBIM y4eOHBIH TUIAH 711 0Opa30BaTENbHBIX YUPEKICHHUI
Poccuiickoit denepanuu OTBOIUT Ha dTane OCHOBHOTO oOmiero odpazoBanusa /0 yacoB
JUIL  00s3aTeNIBHOTO HW3Y4YeHHsl 0O0pa3oBaTeabHOM oOnactu «Xumus». Pabouas
nporpamma paccuntana Ha 70 gacoB (1 wac B Henento, 35 yueOHbIX Heaenb B 10 knacce,
35 yueOHbIX Henmenb B 11 kimacce). JlaHHas mporpamMma KOHKPETH3UPYET COJEpKaHUE
cTaHjapTa, Ja€T paclpelelieHhe Y4YeOHbIX 4YacoB MO  pasleinaMm  Kypca,
MOCJIE0BATENIbHOCTh HM3YYEHHUS TEM U PAa3lieIoB € YYETOM MEXIPEAMETHBIX H
MPEIMETHBIX CBS3€H, JIOTUKM Y4YeOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH

y4aumuxcs.

2. HEJU U 3AJJAYUN U3YUEHUSA YYEBHOTI'O ITIPEJIMETA

HGHI/I HW3YYCHHA XMMHH !

" (OCBOCHHME 3HAHUN O XMMHUYECKON COCTABIISIIOLIECH €CTECTBEHHO-HAYYHOU KapTHHBI

MHpa, Ba)XKHEHIIINX XUMHUUYECKUX IMOHATHAX, 3dKOHAX U TCOPHUAX,



OBJIAJICHUE YMEHUSMHM NPUMEHATh [OJIYYEHHBbIE 3HAaHUS Uil OOBICHEHHUS
pa3HOO0Opa3HbIX XUMUYECKHX SIBJICHUW U CBOMCTB BEILIECTB, OLIEHKU POJIM XUMUH B
Pa3BUTHH COBPEMEHHBIX TEXHOJOTUM U MOTYYEHUN HOBBIX MAaTEPUAJIOB;

pa3BUTHE I[O3HABATEIbHBIX HMHTEPECOB M HMHTEIJIEKTyaJbHBIX CIOCOOHOCTEH B
MpOLIECCE  CAMOCTOSITEILHOTO  NPUOOPETEHHs]  XMMHUYECKUMX  3HAHMM  C
UCIIOJIb30BAaHUEM  PA3JIMYHBIX HMCTOYHUKOB HMHPOPMALMK, B TOM YHCIE
KOMIIBIOTEPHBIX;

BOCHUTaHUE yOEKIECHHOCTH B TIO3UTUBHON POJIM XUMHUHU B KU3HU COBPEMEHHOIO
oOmecTBa, HEOOXOJUMOCTH XUMUYECKH TPaMOTHOIO OTHOLIEHUSI K CBOEMY
3JI0pPOBBIO M OKpYKalouel cpene;

NpUMEHEHHE TOJYYEeHHBIX 3HAHWUW U YMEHHUH Jyisi 6e30MacHOro HCHOJIb30BaHUS
BEIIECTB U MAaTEPHUAJIOB B OBITY, CETLCKOM XO3SMCTBE U Ha MMPOU3BOJICTBE, PEIICHHUS
NPAKTUYECKUX 3a7a4 B TOBCEAHEBHOM KU3HHU, MPEAYNPEKICHUS SBICHUH,

HaHOCAIIUX BPCA 3A0POBbIO YCIIOBCKA U Opr}I(aIOIHGﬁ cpeac.

3ajaum:

1.
2.
3.

CdopmupoBarh 3HaHUE TOHITUI U 3aKOHOB XUMUWU;
BocnuTteiBaTh 00111€4€II0BEYECKYIO KYIBTYPY;

VYuuth HaOMI0JaTh, IPUMEHSTH ITOJIyYEHHbIE 3HAHUS Ha NPaKTHKE.
3. CTPYKTYPA YUEBHOI'O IIPEJIMETA

Mertoabl NO3HAHUS B XUMUHU.
TeopeTnyeckre OCHOBBI XUMHH
Heoprannueckas xumus
Opranuueckast XuMus
DKCIEepUMEHTAIbHbIE OCHOBBI XUMUH

XUMUA U )KU3Hb



4. OCHOBHBIE OBPA3OBATEJIBHBIE TEXHOJIOI'NA

Peanmsaunﬂ I[aHHOﬁ nporpaMmsl paCCirMTaHa Ha MCIIOJb30BAaHHUC TPAAUTTHOHHLIX

TEXHOJOTUH, a TakXKe METOJO0B COBPEMEHHBbIX 00pa3oBaTeIbHBIX TexHosoruil. [lpu

MPOBEJICHUH YPOKOB HCIOJIB3YIOTCS clieytomue (Gopmbl paboThl: jekuus, Oecena,

pacckas, UHCTPYKTaX, IEMOHCTpaIlUs, YIIPaXXHEeHUsI, pEeIIeHHE 3a/1a4, paboTa ¢ KHUTOM.

Metonpl, TpUMEHSEMble NpPU HM3YUYEHUU XUMHUU: MPOOJEMHBIN, NPOEKTHBIM,

Pa3BUBAOIICC O6y‘ICHI/Ie, I/IH(bOpMaL[I/IOHHO-KOMMyHI/IKaTI/IBHBIC, OOBSICHUTEIILHO-

HHHIOCTpaTHBHBIﬁ, peHPOﬂYKTHBHBIﬁ, IIaCTI/I‘IHO-HOI/ICKOBBII\/'I, HCCHGHOB&T@HBCKHﬁ.

B peanuzarnuu qaHHON MPOTrpaMMBbI HCIIOIB3YIOTCS CIEAYIOIINE CPEACTRA:
obopynoBaHue nieHTpa «Touka pocTtay

ydeOHO-1a00paTopHOE 000PY/I0BAHNUE;

y4eOHO-TPOU3BOICTBEHHOE 000PYI0BaHHE;

TUIAKTHYCCKAs TEXHUKA;

y4eOHO-HarJIsJHbIE TTOCOOHS;

TEXHUYECKUE CPEICTBA 0OYUEHMsI U aBTOMATU3UPOBAHHBIE CUCTEMBI OO yUEHUSI.
5. TPEBOBAHMA K YPOBHIO IIOJAT'OTOBKH

B pezynomame usyuenus xumuu Ha 06a30860M YpOGHe YUeHUK O0JIHCEeH 3HAMb /

NOHUMANb.

BAKHEHIINE XUMHYECKUE TOHATHS: BEIIECTBO, XMUMUYECKHW BJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIBHBIE aTOMHAasA U MOJIEKYJIIPHAS. MACChl, MOH, aJUIOTPOIIHS,
U30TOIIbI, XUMHUYECKAsI CBSA3b, JJIEKTPOOTPULIATEIBLHOCTD, BaJICHTHOCTb, CTEIIEHb
OKUCJICHHSI, MOJIb, MOJISIPHAS MAacca, MOJISIPHBIN 00bEM, BEIIECTBA MOJIEKYIISIPHOTO
U HEMOJICKYJISIDHOTO CTPOCHMS, PACTBOPBI, JJIEKTPOIUT W HE BJIEKTPOJIUT,
AJEKTPOJUTHYECKAS AUCCOUMANMSA, OKUCIUTEIb U BOCCTAHOBUTEINb, OKUCICHUE U
BOCCTaHOBIICHHE, TETUIOBON 3((DEKT peakiuu, CKOPOCTh XUMHUYECKOW pPEeaKIluH,
KaTaJiu3, XHWMHYECKOE PABHOBECHUE, YIJIEPOJHBIA CKEJIeT, (PYHKIMOHATIbHAS

rpynna, u3oMepus, TOMOJIOT U,



OCHOBHBIE€ 3aKOHbI XMMHU: COXPAHECHHUS MACChl BELIECTB, MOCTOSIHCTBA COCTAaBa,
MIEPUOANYECKUI 3aKOH;

OCHOBHBIE  TEOPUM  XMMHHU: XHMHUYECKOM  CBSI3U,  DICKTPOJIUTHYECKOMN
JIMCCOLIMAIIAN, CTPOCHUSI OPraHUYECKUX COCIMHEHUI;

BAKHEHIINE BEIIECTBA M MaT€pUANIbl: OCHOBHBIC METAUIbl U CIUIABBI; CEpHAas,
COJIsiHAsl, a30THAs M YKCYCHas KHCIJOTHI, IIEJIOYH, aMMHAaK, MUHEpPAJIbHbBIC
ynoOpeHus, METaH, dTUJICH, alleTUJIeH, OE€H30JI, 3TaHOJ, XKUPBI, MblJIa, TJIOKO34,
caxaposa, KpaxMal, KJeT4yaTKa, O€JIKM, HMCKYCCTBEHHbIE M CHHTETHYECKUE
BOJIOKHA, KAyYyKH, TJIaCTMACCHI;

B pezynomame uzyuenus xumuu Ha 6a3060M YpoGHe YUEHUK QOAHNCEH YMEMD
Ha3bIBaTh M3YUYCHHBIC BEIIECTBA MO «TPUBHUAIBHON» WIM MEXKIYHAPOIHOU
HOMEHKJIATYPE;

ONpPEAEsATh: BAICHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX AJIEMEHTOB, THUI
XUMHUYECKOW CBS3U B COCIAMHEHMSX, 3apsiJi MOHA, XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCIUHEHUN, OKHCIUTENIb W BOCCTAaHOBUTEID,
MPUHAIJICKHOCTD BEIIECTB K PA3JIMYHBIM KJIaCCaM OPTraHUYE€CKUX COCIMHEHMUIA;
XapakTepU30BaTh: JJIEMEHTHl MajbIX TNEPUOAOB IO MX TMOJOXKECHUIO B
nepuoandeckoit cucteme J[.M.MenaeneeBa; oOmme XUMHUYECKHE CBOMCTBa
METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPraHWYECKHMX U OPTraHUYECKHUX
COCJIMHECHUMN; CTPOCHHE M XHWMHUYECKHUE CBOMCTBA M3YYEHHBIX OPTraHUYECKUX
COCJIMHCHU;

OOBSICHATBH: 3aBUCUMOCTHh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; MIPUPOTY
XUMHUYECKOU CBs3M (MOHHOM, KOBAJICHTHOW, METAUTMYECKOM), 3aBUCHMOCTH
CKOPOCTM XHMHUYECKOW pEaKIMU M MOJIOKEHHS XUMHYECKOrO PAaBHOBECHUS OT
pasTUYHBIX (PAKTOPOB;

BBIMOJIHATh XHUMHUYECKUWA HKCIIEPUMEHT IO PACMHO3HABAHUIO BaXHEUIIUX
HEOPraHWYECKWX W OPTraHWYECKHWX BEIIECTB C MCIOJIb30BaHUEM HHUGPOBOM
naboparopuu B pamkax npoekrta “Touka pocta”;

MPOBOJUTh  CAMOCTOSITENIbHBIM ~ MOMCK  XHMHYECKOM  HHPOpMALMU  C

WCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX UW3IaHUH,
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KOMIBIOTEPHBIX  0a3  JaHHBIX, pecypcoB  HWHTepHeTa); UCHOJIB30BATH
KOMITBIOTEPHBIE TEXHOJIOTHMH 11 OOpaOOTKM ¥ Tepefadyd XUMHYCCKOU
uH(pOpMAaIK U €€ MPEJCTaBICHUS B pa3IMYHbIX (popMmax;

B pesynbmame uszyuenus xumuu Ha 0A3060M YpPOGHE VYEHUK OOJIHCEH
UCNONIb308aMb NPUOOpEemenHble 3HAHUA U YMEeHUs 8 NPAKmMudecKol OesmeabHOCmuU U
NOBCEOHEBHOU HCUSHU ONIAL:

" OOBSCHCHHUS XUMHUYECKHUX SIBJICHUW, MPOUCXOMAIINX B MPHUPOJAE, OBITY M Ha

IPOU3BOJICTBE;

" ONpejeNCHUs] BO3MOKHOCTH TIPOTEKAHHMS XUMUYECKHX TIPEBpAIICHUNA B

Pa3TUYHBIX YCIOBHUSAX M OIEHKH UX MOCJIC/ICTBHIA;

"  3KOJIOTHYECKH IPaMOTHOTO MOBEJACHUS B OKPYXKAIOIICH cpeJie;
" OIICHKHU BJIUSHHUS XMMHUYECKOTO 3arps3HCHHSI OKPYIKAIOMIeH Cpeabl Ha OpraHu3M

YeJIOBEKA M JIPYTHE KUBBIC OPTaHU3MBI,

= Oe3omacHOro oOOpalieHuss C TOPIOYUMHU U TOKCHUYHBIMH  BELIECTBAMH,
71a00paTOPHBIM 000PYI0BAHUEM;

" [PUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHILIEHTPAIMU B OBITY M HAa MPOU3BOJICTBE;

"  KPUTHUYECKOUW OIIEHKU JOCTOBEPHOCTH XUMHUECKOW MH(POPMAIINH, TOCTYIAOIIEH

U3 Pa3HbIX UCTOYHHKOB;

" [IOHMMaHHS B3aUMOCBSI3U YYEOHOro mIpeamera ¢ OCOOCHHOCTSIMHU Tpodeccuii u
npodeccuoHaIbHOM AesTETPHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS 110 TAHHOMY

yu4eOHOMY TIPEAMETY.
6. ®OPMbI KOHTPOJIA

OcHoBHbIMH (hOpMaMH W BUJAMU KOHTPOJISI 3HAHUWA, YMEHUH K HaBBIKOB
SBIITFOTCS: TEKYIIUHA KOHTPOJIb B (popMe yCTHOTO ()POHTATBLHOTO OMPOCa, KOHTPOJIBHBIX
paboT, XUMHYECKUX NUKTAHTOB, TECTOB, MPOBEPOUYHBIX PabOT, 1abopaTopHBIX PaboT;

UTOTOBBI KOHTPOJIb — UTOTOBAsi KOHTPOJIbHAs padoTa.



/. ACIIOJIbB3OBAHHUE DJJIEMEHTOB JUCTAHIMUOHHOIO H
JIEKTPOHHOI'O OBYYEHUA

JUis peanuzanuu JTaHHOM MpOrpaMMbl MOTYT MNPUMEHSATHCA AUCTAHIIMOHHBIE
o0Opa3oBaTeiabHbIE  TEXHOJOTMM M IEKTpOHHOe  oOyuenue. Mcnomezyemble

oOpazoBatenbHble TIaTdopmbl (caiitol): AKnace, Perry OI'D, POIII.

8. PABOYASA IIPOT'PAMMA 110 «XUMHUHN» HA BA3E LEHTPA
OBPA3OBAHUSA «TOYKA POCTA»

Coznanue 1nentpa «Todka pocTa» mpeiamnoyiaraeT pa3BUTHE 00pa3oBaTEIbHOM
UHOPaCTPYKTYphl 00IIe00pa30BaTEILHON OpraHu3allud, B TOM 4YHCJE OCHAIEHUE
0011e00pa3oBaTeIbHON OpraHU3aIuu:

= 00OpynoBaHUEM, CpEJCTBaMH OOYYECHHS W BOCHUTAHUS JJI U3y4eHUs (B TOM

YUCJE€ SKCHEPUMEHTAJIbHOI0) NPEAMETOB, KYypCOB, AUCUUIUIMH (MOIYJEH)

€CTECTBEHHO-HAYYHONW  HANpaBICHHOCTM  NIpPU  peaju3ald  OCHOBHBIX

0011e00pazoBaTeIbHBIX MPOrPaMM U JIOMOJHUTEIBHBIX 00I1e00pa30BaTeIbHbIX
nporpaMM, B TOM YHCJE JUIsl PACIIUPEHUs] COAEp)KaHUsA Y4eOHOro mpeaMeTra

«XUMU»;

= o0oOpyAOBaHHEM, CpeAcTBaMH OOYyYEeHHs W BOCIHUTAaHUSA MJis peaju3aluu
nporpamm JOTOJIHUTEIBHOTO oOpa3oBaHus €CTECTBEHHO-HAYYHOM

HaIPaBJIE€HHOCTH;

" KOMIIBIOTEPHBIM U UHBIM 00OPYAOBAaHUEM.

CoBpeMeHHBIE SKCHEPUMEHTAJIbHBIE MCCIEAOBaHUS 10 XHUMHUHU YK€ TPYIHO
MPEACTaBUTh 0€3 WCIONB30BAaHUSA HE TOJHKO AaHAJIOTOBBIX, HO H IH(PPOBBIX
U3MepUTeNbHBIX MpuoopoB. B denepansnom ['ocymapctBenHom OO6pa3oBaTeabHOM
Crangapre (®PI'OC) mponucaHo, 4TO OJHUM U3 YHHBEPCAJIBbHBIX YUEOHBIX JECUCTBHUU,
MPUOOPETAEMBIX YYAIIUMHUCS, TIOJDKHO CTaTh YMEHHE «IPOBEJEHUS OIMBITOB, MPOCTHIX
AKCHEPUMEHTAIbHBIX  HMCCJIEAOBAaHUN, TMPSAMBIX W  KOCBEHHBIX U3MEPEHUH ¢

HCIIOJIB30BAHHUECM aHAJIOI'OBBIX U HI/I(l)pOBI)IX HN3MCPHUTCIIBHBIX HpI/I60pOB».



Y4eOHBI AKCHEPUMEHT MO XUMHUH, TMPOBOAUMBIA Ha  TPaAUIMOHHOM
o0opyoBaHuu, 06e3 MpuUMEeHEHUs HUPPOBBIX JTA0OpaTOpPUM, HE MOXKET IMO3BOJIUTH B
MIOJTHOM Mepe PEIINTh BCE 33/1a4l B COBPEMEHHOM ITKOJIEC. DTO CBSA3aHO C PSAIOM IMPUIHH:

"  TPagUIMOHHOE IIKOJIbHOEC OOOPYMOBAaHHWE W3-3a OTPAHMYCHUS TEXHUYCCKUX

BO3MOXXHOCTEH  HE  IO3BOJIACT  MPOBOJAWTH  MHOTHE  KOJMYECCTBCHHBIC

UCCJICIOBAHNS,

" JUIMTEIBHOCTH MPOBECHUS XUMHUUYECKHX MCCIICIOBAHUIN HE BCET/Ia COTIACYETCS C

JUTMTEITLHOCTHIO YICOHBIX 3aHATHH;

" BO3MOXXHOCTH  TPOBEACHUS  MHOTHX  HWCCJICJIOBAaHWA  OTPAHHYMBACTCS

TpeOOBaHUSAMH TCXHUKH 0€30MTaCHOCTH U JIp.

[Hudposass naboparopusi TMOJHOCTBIO MEHAET METOJUKY M  COJepKaHHUe
OKCIICPUMEHTAIBHOW JICATCILHOCTH M pEIIacT BBINICTICPCUNUCICHHBIC MPOOJIEMBI.
[IIupoKuii CHEKTp JaTYMKOB IO3BOJISICT YYaIIMMCS 3HAKOMHUTHCA C TapaMeTpaMu
XUMHYECKOTO JKCIEPUMEHTAa HE TOJHKO Ha KAYeCTBEHHOM, HO U HA KOJUYECTBEHHOM
ypoBHe. Lludposas naboparopusi mO3BOISET BECTU IIUTENbHBIA IKCIIEPUMEHT JaXKe B
OTCYTCTBHUE SKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHHI HEIO/IBIACTHA YEJIOBEYECKOMY
BOCTIPUATHIO.

B mporecce ¢opMupoBaHusS SKCIEPUMEHTAIBHBIX YMEHHA YYEHUK 0O0y4daeTcs

IPEACTaBIATh HHPOPMAITUIO 00 UCCIISIOBAHUM B YETHIPEX BUIAX:

= B BGD6&HBHOMI OIIMCBIBATL OJSKCIICPUMCHT, CO34aBaTb CJIOBCCHYIO MOICIIb
OKCIICPUMCHTA, (bHKCHpOBaTI) BHHMAHUC Ha HU3MCPACMBIX BCJINMYNHAX,
TCPMHUHOJIOI'NH;

" B TaOJMYHOM. 3aIOJIHATH Ta6J'II/IHI>I JaHHBIX, JICKAIIUX B OCHOBC IIOCTPOCHHUA

rpa@ukoB (MpU ATOM Yy YyYaIIUXCS BO3HUKACT TMEPBHYHOE MPEICTaBICHUE O
MaciTadax BEJIUYMH);

* B rpaduueckoM: CTpOUTh Tpaduku 1O TAOTUYHBIM [AHHBIM, 4YTO Ja€T

BO3MOJXHOCTb IICPCXOJa K BBIABHMKCHHIO THIIOTC3 O XapaKTCPC 3aBUCHMOCTH
MCXKAY BCIMYHMHAMUA (HpI/I 9TOM YUYHUTCIIb IIOKA3bIBACT IPCHUMYLICCTBO B
BU3yaJInU3allun 3aBUCUMOCTEH MCXKOY BCJINYHNHAMU, HarjisiAHOCTb "

MHOT'OMEPHOCTH);



" B BHJC MATEMAaTHYCCKUMX YpPAaBHCHUM:. JaBaTh MATEMAaTHYECKOE OIHMCAHUE

B3aMMOCBSI3U BEJINYHMH, MaTeMaTHIECKOE 0000IICHHE.

[lepexon OT Kaxkaoro 3Tama MpeicTaBieHUs MHGOpMAlUU 3aHUMAET JOBOJIBHO
OoJbIIoN MpomMexyTok BpemeHHU. LludpoBsie mabopaTopuu CyIIECTBEHHO 3KOHOMSIT
BpeMsi. OTO BpemMss MOXHO noTpatuTh corjacHo @OI'OC nHa dopmupoBanue
HCCIIEIOBATEILCKUX YMEHHUM ydYalluXcsl, KOTOPBhI€ BBIPAXKAIOTCS B  CICAYIOIMINX
JIEUCTBUSX:

" ompejesieHUe IPOOIEMBbI;

" [IOCTAaHOBKA UCCJIE0BATEIHLCKON 3aa4H;

" [JIJAHUPOBAHUE pPElICHUS 3a]a4H;

"  [IOCTPOCHHE MOJICIICH;

" BBIABIDKCHHUE THIIOTE3;

" JHKCHEpPUMEHTaIbHAs MPOBEPKA THUIIOTE3;

"  QHaJM3 JaHHBIX YKCIIEPUMEHTOB WU HAOIIOICHUIA;
"  (hopMyJIHpPOBaHUE BHIBOJIOB.

[Tocnennue TOABI y ydammxcs HAOMIOJAETCS HU3KAsT MOTHBAILUS HM3YYCHUS
€CTEeCTBEHHO-HAYYHBIX JUCITUIUIMH U KaK CJEJCTBUE MMaJICHUE KauecTBa 00pa3oBaHUsI.

[TocTaBnssemMbie B IIKOJIBI COBPEMEHHBIC CpPEJCTBAa OOYYECHUS, B paMKaX MpPOEKTa
«Touka pocta» comepkaT NPUHIUIHAIBHO HOBOE OOOpyAoBaHHE. ITO IHU(pPOBBIC
7a00paTOpuu M JaTYMKOBBIE CHCTEMBI. B OCHOBY 00pa3oBaTeIbHON IPOTPaMMBI
3QJI0KEHO NpUMEeHeHHne I1M@dpoBBIX Jabopatopuil. TemaTuka MpeaI0KEHHBIX
AKCIIEPUMEHTOB, KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType IPUMEPHOM
oOpa3oBaTeIbHON  MpPOrpaMMbl 10  XHMHH,  cojepkaHuto  DemepaibHOTO
rocynapcTBeHHoro odpaszosarensHoro cragaapra (PI'OC) cpeanero (moaHOr0) 0011I€TO
o0Opa3oBaHUsI.

PaccmoTpeHHBIC B TOCOOMH OIBITHI MPOIILIH ITUPOKYIO anmpoOaIriito. MHOT OIS THSIS
MpaKkTHKa MCIOJIB30BaHUSA XUMHUYEeCKUX mpudopos, I[JI B mikone mokasama, dTO
COBPEMEHHBIE TEXHHUUYECKHE Cpe/icTBa OOY4YEHHMS HOBOTO IIOKOJICHUS ITO3BOJISIOT
TOOUTHCSI BBICOKOTO YPOBHS YCBOGHMS Y4eOHOrO MaTepualia, YCTOWYHMBOTO pPOCTa

IIO3HAaBATCJIBHOI'O MHTCPCCAa MIKOJIBbHUKOB, T.C. IIPCOAOJICTD TC Hp06HeMI)I, O KOTOPBIX TaK
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MHOTO TOBOpAT, KOIrJda pc€4db 3axOJUT O COBPCMCHHOM HIKOJBHOM XHMHYCCKOM

00pa3oBaHUMU.
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OIMMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3BI IEHTPA «TOUKA
POCTA», ACHOJb3YEMOTI'O JJI51 PEAJIU3AIIUA OBPA3OBATEJIBHOM
MNPOI'PAMMBI B PAMKAX INTPEINIOJABAHUA XUMHUU

MarepuansHo-TexHudeckass 60a3za neHtpa «Touka pocta» BKIOYaeT B ceOs
COBpPEMEHHbIE U KJjaccuueckue mpuOopsl. [locnenHue MOpouuIiM MHOTOJIETHIOO
anpoOaIyio B IIKOJIE U MOJTYYUIIU IPU3HaAHUE y yuuTenen xumund. K HUM oTHOCATCS:

" [pubop ISl IEMOHCTPAIMM 3aBUCHUMOCTH CKOPOCTU PEAKIMU OT Pa3IUYHBIX

(dakTopoB;

" anmapar JUIsi TPOBEACHUS XUMHUUYECKUX peakiuii, mpuOop s OMNBITOB C

AIEKTPUUYECKUM TOKOM;

"  [puOOp JJI U3YUYEHHUS COCTaBa BO3/lyXa M MHOTHE JAPYTHE.

YyuThIBas NMPaKTHYECKUNA OMBIT MPUMEHEHHUS JAHHOTO 00OpYJAOBaHUS Ha ypoOKax
XUMHUHU, MBI TIaJIUM JIMIIb KpaTKoe onucanue mpudopoB. OCHOBHOM aKIIEHT cliejlaeM Ha
OMHMCAHUK IUPPOBHIX TAOOPATOPUIA U UX BO3MOKHOCTSX.

Hudpoas (yuenmueckas) gadoparopus (IIJI), nmporpamMMmHO-ammapaTHBIN
KOMIUIEKC, TaTYUKOBas CUCTEMA — KOMIUIEKT yueOHOTO 000pYyI0BaHHUs, BKIIOUAIOIIHIMA
U3MEPHUTEIIBHBIM OJIOK, HHTEepderc KOTOpPOro IO3BOJSIET oOO0eclmeunBaTh CBS3h C
NEPCOHATBHBIM KOMIIBIOTEPOM, M HA0Op JaTYUKOB, PETUCTPUPYIONIUX 3HAUCHUS
Pa3TUYHBIX PU3NYECKUX BETUYHH.

HaTunk pH npeanasHaueH miisi u3MepeHus BojopoaHoro mokaszarens (PpH). B
HAaCTOsIIEe BpeMs B IIKOJIY NMOCTYyNal0T KOMOMHUPOBAHHBIE TaTYUKH, COBMEIIAIOIINE B
cebe CTEKISHHBIN AJIEKTPOJ C DOJIEKTPOJOM CpPaBHEHHs, 4YTO JeiaeT padoTy To
M3MEPEHUIO BOJIOPOIHOTO MoKa3aTesst Oonee koMmpopTHoii. Jlnanazon uamepenuit pH ot
0 no 14. Ucnonb3yercs g u3MepeHus: BOJOPOJIHOrO MOKa3aTessl BOJHBIX pacTBOPOB B
Pa3IMYHBIX UCCIEIOBAHUAX 00OBEKTOB OKPYIKAIOIIEH CPEIbl.

JaTuyuk TemmepaTrypbl IUIATHHOBBIM — TMPOCTOM W HAAEKHBIA JATUUK,
MpeAHa3HAueH JJIsl U3BMEPEHUSI TEMIIEPATYPhl B BOJHBIX PACTBOPaX U B ra30BBIX Cpeax.
Nmeer pasnuunbiii awmanazoH wm3mepernii ot — 40 mo +180 °C. Texaudeckue

XAPaKTCPUCTHUKH JaTUMKA YKa3aHbl B MHCTPYKIMHU 110 SKCILIyaTallH.
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JlaTyuKk TeMmepaTypbl TePMONAPHbIM TMpeIHAa3HAYEH MJI1 HU3MEPEHUs
temnepatyp 10 900 °C. Mcnonp3yercs npy BBIMOIHEHUU PaOOT, CBSI3aHHBIX C U3MEPEHUE
TEMIIEpaTyp MIAMEHH, TJIABJICHUS U Pa3JI0KEHUS BEIECTB.

JaT4yuK ONTHYECKOM IUIOTHOCTH (KOJIOPMMETP) — TMpPEIHA3HAYEeH JJIs
M3MEPEHUsT ONTUYECKON IIJIOTHOCTH OKpAIllEHHBIX pacTBOpoB. Mcmonb3yercs mpu
m3yueHun TeM «PacTBopbl»y, «CKOpPOCTh XUMHUYECKHX PEAKIUN», OIpeeiIeHUU
KOHIICHTPAIIMK OKPAIIEHHBIX HOHOB WJIA COCIMHCHUH.

B KOMIUIEKT BXOIST JATYMKHU C PA3TUYHON JUIMHOW BOJH MOJYIPOBOJHUKOBBIX
MCTOYHHMKOB cBeTa: 465 n 525 uMm. OO0BbeM KIOBETHI COCTABIICT 4MJ1, JIMHA ONITUYECKOIO
nytd — 10 mm.

JlaT4uK 3JIeKTPONPOBOJAHOCTH TPEIHA3HAYEH [IJI1 WM3MEPEHUs yJeIbHOU
AIEKTPOTPOBOIUMOCTH KUAKOCTEH, B TOM YHCIE€ W BOJHBIX PACTBOPOB BEIICCTB.
[IpumensieTcss TpU  W3YYEHUHU  TEOPUH  DJICKTPOJUTUYECKOW  JHCCOIMAIUH,
XapaKTEPUCTUK BOJHBIX PACTBOPOB.

JIaTYUK XJOPHUA-HOHOB HCIOJB3YETCA I KOJMYECTBEHHOI'O OIpEICICHUS
COJIepKaHMsI HOHOB XJIOpa B BOJHBIX pacTBOpax, MOYBE, MPOAYKTax nutaHus. K natuuky
MOJIKJIIOYaeTcs HMOHOCENEeKTUBHBIN anekTpos (MCD) (paGoumii s1nekTpo), MOTEHIIMAI
KOTOPOr0 3aBHUCUT OT KOHIIEHTpAlUUW OMNPEAEISIEMOr0 HOHA, B JAaHHOM CIlydae OT
koHueHTpauuu annoHoB CI'. Tlorenuuan MCD onpenensitoT OTHOCUTEIBHO JIEKTPOJIa
CpaBHEHUS, KaK MPaBUIIO, XJIOPCEPEOPSHOTO.

Muxpockon uudpoBoii mpenHazHaYeH s WM3Y4YeHHS (HOPMBI KPUCTAJUIOB U
HaOJIIOICHUS 32 POCTOM KPUCTAIIOB.

IIpuGop i moJiydeHUsl ra3oB UCIONB3YETCA MJIA MOJYYECHHS HEOOJbIINX

KOJIMYECTB ra30B: BOAOPOA, KUCIOPOoAa (U3 IEPOKCUIA BOJOPOA), YIIIEKUCIOrO rasa.
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KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHMUE 10 KJIACC

(1 u B Hemem0, Bcero 34 u)

Ne Koa-Bo XapakTepucTHKAa OCHOBHBIX BH/10B
aarTa Pa3nen, Tema ypoka Tun ypoka
n/n 4acoB NAeATEeJbHOCTH
TEMA 1. TEOPETHYECKHE OCHOBBbI OPTAHUYECKOU XUMMUMU (2 yaca)
c(hopMHUpOBATh MPEACTABICHUS O MPEIMETE
W3Y4YEHUSI OPraHUueCKOU XUMUH, O
CTaHOBJICHUU OPTAaHUYECKON XUMHUU KaK HayKH.
| Henesst [Ipeamer opr. xumnun. PopMHUPOBAHNE OPT. XUMHUH KaK VoK H3VICHIS PackpbITh CyIIHOCTH OCHOBHBIX NOJIOKEHUHN
1 Haykd. OCHOBHBIE MOJIOKEHUS TEOPUH XUM. CTPOCHUS 1 p YACHIL | rx . CdopmupoBaTh IepBOHAYATIHLHOE
CeHTSIOpst HOBBIX 3HAHUI
opr. BewecTs. M3omepus MOHSTHE O MOPSAKE COSMHEHNS aTOMOB B
MOJIEKYJIE, O 3aBUCUMOCTHU CBOMCTB BEILIECTB OT
UX XMMHUYECKOTO CTPOEHUS, O B3AUMHOM
BJIUSTHUU aTOMOB
. YrnyOuTh 3HaHus 00 AIIEKTPOHHOM MPUPOIEe
DneKTpOHHas IPUPOJIa XUMUYECKUX CBSI3Ei B 9
2 Henens VYpok uzydenust | xumuueckux cpsizeid. ChopmMupoBaTh MOHATHUS
2 opranuyeckux coenuHeHusx. Kimaccudukanus 1 N N
CeHTSIOps . HOBBIX 3HAHUM | 0 coco0ax pa3phiBa KOBAJIEHTHOU CBSA3H U
OpraHMYECKUX COEAMHEHUN
CBOOOJTHBIX pajKajgax
TEMA 2. IPEJIEJILHBIE YTJIEBOJOPO/bI (AJIKAHBI) (4 uaca)
3akpenuTh 1 pa3BuTh 3HaHUs 0 TXC
OpraHMYeCKUX COCIUHEHHI Ha IpUMepe
MpeleNbHbIX YTIeBoA0poa0B. ChopMupoBaTh
3 Henens | DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE alTKaHOB. Ypok u3ydeHus peal yr AOPOR (bopmmp
3 1 . | TOHATUS O MPOCTPAHCTBEHHOM CTPOEHUH
ceHtsi0ps | HomenknaTypa ankaHoB HOBBIX 3HAHUI .
OpraHUYeCcKUX COCIUHEHH, TOMOJIOTax, sp3-
rUOpUAU3AIIH, TETPAdAPUIECKOM CTPOCHUU
MOJIEKYJIbI METaHa.
Hayuutb paznuuaTs roMOJIOTH U U30MEPBHI,
4 Henens . Ypok usydeHus .
4 du3nuecKkrue 1 XMMUUYECKHE CBOMCTBA aIKaHOB 1 . | Ha3bIBaTh UX, MOJb3YIACh MEXIYHAPOIHOM
CeHTS0ps HOBBIX 3HaHUI N
HOMEHKJIaTypOi
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PaccMmoTpeTs pu3nueckue 1 XUMHYECKHUe
CBO¥CTBa akaHOB. PacKpbITh 0COOEHHOCTH U
MEXaHU3M peaKly 3aMEelEHUs B

S Henensd Ypok usydeHus .
[Tony4yenue u mpuMEHEHNE ATKAHOB . | opraamueckoit xumuu. ChopMupoBaTh
CEHTSOps HOBBIX 3HAHUI
MOHATHE O peakiuu nzomepusanuu. [lokaszars,
YTO 00JIaCTU MPUMEHEHHUSI BEIIECTB
OIPEIEISAIOTCS UX CBOWCTBAMHU
Vpox CdopmupoBath 001111€ TPEACTABICHUS O
1 nenens | Pemenue 3a1a4 Ha HaXOXKIEHHUE MOJICKYISIPHOM KJIacCU(PUKAIIMY OPraHUYECKUX COCTUHECHHU,
OKTAOps | (hopMYIIBI Ta3000pa3HBIX YIIIEBOJOPOJIOB 3AKpETLICHHA PacCMOTPETh OCHOBHBIE TTPU3HAKH UX
Hatmn KJaccuuranuu
TEMA 3. HEIIPEAEJIBHBIE YI'JIEBOJOPO/bI (AJIKEHBI U AJIKUHDbBI) (4 yacoB)
3akpenuTs U paciiupuTh 3HaHUA 0 TXC
OpraHWYeCcKUX COCTMHEHHUI Ha puMepe
ankeHoB. ChopMHUpOBATH MIPEACTABICHHUE O
MIPOCTPAHCTBEHHOM CTPOCHHHU AIKEHOB, Sp2-
2 Henens DIJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHE AJKEHOB. Vpok usydeHs ruOpuIU3aInY, L[BoﬁHuoﬁ cBs3u. Pactmputh
XUMHYECKUE CBOWCTBA, OJYyYEHHE U TPUMEHEHNE .. | 3HaHUA O CTPYKTYpPHOI H30MEPUH.
OKTSIOps HOBBIX 3HAHUN
AJIKEHOB PaccmoTpeTs dpuznueckue 1 XuMu4ecKkue
CBOMCTBA aJIKEHOB. PacKpbITh 0COOEHHOCTH
peaxuii NprucoeIMHEHus 1 MOJIMMepHU3aluu.
N3y4uthb criocoObl MOJy4EHUs AIKEHOB U
00J1aCTH UX PUMEHEHHUSL.
VYpok [TpumeHsisi KaueCTBEHHbIE PEaKIIUU HAyYUThCS
3 Henens IIpakTnyeckas pvaﬁom Ne 1. [Tonyuenue STUIIEHA 1 KOMIUIEKCHOTO | OTPE/IEIAT KIACChl OPraHHieckux
OKTAODA W3YYEHUE ero CBOMCTB ¢ npuMeHeHuem yugposoi MPHMEHEHUSA | COCMHCHHUH. CoBepieHCTBOBATh YMEHHS
nabopamopuu ¢ pamkax npoekma «Touka pocmay 3HaHUU U BBITIOJTHEHUS] XUMUYECKOTO SKCIIEPUMEHTA C
yYMEHUH cobmonennem npasuia Th.
1 negens | [lonsiTHe 0 AMEHOBBIX yriaeBoaopoaax. [IpupoansbIii VYpox uzyuenus CopMupOBaTE, 0OIINE NPE/ICTABICHHA O
. | IMEHOBBIX YIIE€BOJOPOAAX, PACCMOTPETH
HOSIOpsL | KaydyK HOBBIX 3HaHUI

OCHOBHBIC TTPU3HAKU UX KJ'IaCCI/I(I)I/IKaI_[I/II/I.
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10

2 Henens
HOSIOPS

AneruieH, NoJIydeHHE U IPUMEHEHUE alleTUIICHA

Ypok u3ydueHus
HOBBIX 3HAHUN

3aKpenuTh 3HAaHUE TEOPUU CTPOCHHUS
OpraHNYeCKUX COCIMHEHUH Ha IpuMepe
ankuHOB. CHOPMHUPOBATH MPEICTABICHUS O
IIPOCTPAHCTBEHHOM CTPOCHHH allCTHIICHA, SP-
rudpuan3anuu, TpoiiHou cBsa3u. PaccMoTperh
¢uznyecKkue 1 XMuMUYECKHE CBOMCTBA AJIKHOB.
Hayuutb 00BACHATH 3aBUCUMOCTD CBOMCTB
AJIKMHOB OT BUJIa XUMHYECKOU CBS3H.
PaccmoTpeTs ciocoObl MoTy4eHus adlKuHOB U
VX IPUMEHEHUE

TEMA 4. APOMATUYECKHUE YIVIEBOAOPO/AbI (APEHBI) (2 yaca)

11

3 Hexens
HOSIOps

DJIeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE OCH301a.

du3nyeckne U XUMUYECKHE CBOMCTBA OeH30I1a

Ypok n3ydueHus
HOBBIX 3HAHUN

CdopmupoBaTh NpeACTaBICHUE O CTPOCHUH
MOJIEKYJIbI O€H30J1a: T-2JIEKTPOHHOM 00JIaKe,
oanHaKOBEIX C—C —CBS3AX, INIOCKOM
CTPOCHHUH MOJIEKYJBI. YTIIyOUTh 3HaHUS 00
M30MEpPHUH U HOMEHKJIaType YIJIeBOJAOPOJIOB

12

1 Henensa
nexaopst

I'omonoru 6enzona. CroiictBa. [Ipumenenue

Ypok uzydueHus
HOBBIX 3HAHUU

O3HAaKOMUTH CO CBOMCTBaMHM O€H30J1a,
00YCJIOBJICHHBIMH CTPOCHHEM €T0 MOJICKYJIBI.
OO0BACHUTE 0COOEHHOCTH XMMHYECKUX CBOMCTB
TOMOJIOTOB O€H30J1a KaK Pe3y/IbTaT B3AMMHOTO
BIIMSIHHSI aTOMOB B MOJIEKYJIS

TEMA 5. IPUPOJHBIE HCTOYHHUKHA YTJIEBOJOPOJOB (3 uaca)

13

2 "Henens
nexaops

Hedts u HedTenpoayktsl. [leperonka nedru

Ypok uzyuenus
HOBBIX 3HAHHUI

O3HAaKOMHTB yJalTUXCs C IPUPOTHBIMU
UCTOYHHUKAMU YTIIEBOJIOPOJIOB, MTOKA3aTh, YTO
NPUPOIHBIN ra3 ¥ MOMYTHbIC HEQTIHBIE Ta3bl
SIBJISTOTCS HE TOJIBKO TOIUTMBOM, HO U
UCTOYHUKOM CBIPbS JJIsi XUMUYECKOM
MPOMBIIIICHHOCTH. 3aKPEIUTh 3HAHUS O
TCHETHUYECKOU CBSI3H YIIIEBOJIOPOIOB

14

3 Hexens
nexaops

Kpexunr Hedgu. Kokcoxumudeckoe npou3BoACTBO

Ypok uzydyeHus
HOBBLIX 3HAaHHUN

O3HAaKOMHUTH y4aIlIUXCs C COCTAaBOM H
cBoiicTBaMu He(ITH, a TaKKe C PU3MUECKUMH U
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XAUMUYECKUMU CIIOCcO0aMu NepepadoTKu HeTh
— IIEPETOHKOM U KPEKUHIOM

Ypok KOHTpoOJI,

IIpoBepuTh 3HaHUS yHAIIUXCS 110 TEME

4 "enens OIIEHKH U «YTIeBOAOPOAB»
15 KonTtponsnas padora Ne 1 mo Teme: YTi1eBOAOPOIbI p
nexaops KOPPEKINH
3HAHMI
TEMA 6. CIIUPTBI U ®EHOJIBI (3 yaca)
VYriyOuTh 3HaHHS yYaIIUXCS O CTPOCHUH
MOJIEKYJT OPTaHUYECKHX BEIECTB HA MIPUMEPE
MpeACTbHBIX OJTHOATOMHBIX CITUPTOB.
. CdopmMupoBaTh NOHSATHE O KIMOHAJIbHOM
2 mepenst | OmHoaTtoMHbIe ciupThl. CBolicTBa. [lomydeHne Ypox n3yueHus popmup (ymxn
16 .. | rpynme. PacimupuTh 3HaHUS O TOMOJIOTHH,
sHBaps | cnuptoB. [I[puMenenue HOBBIX 3HAHUI
n3oMmepuu 1 HomeHkiarype. ChopmupoBath
MOHSTHE O BOJIOPOIHOM CcBsi3H. PaccmoTpeTh
XUMHUYECKHE CBOMCTBA MPEIETbHBIX
OJIHOOCHOBHBIX CIIUPTOB
Vpox uzydenus: | ChopMupoBaTh MOHATHE O MHOTOATOMHBIX
HOBBIX 3HaHUM | cnupTax. PaccMOTpeTh CBOICTBA, MOJyYEHHUE U
3 Henens | MHOroaTOMHbIE CIIUPTHL. DTUIICHIIIUKOIb, TIIULIEPHH.
17 . MPUMEHEHHE ATUIJICHTJIMKOJIS U TJIULEPHHA.
sHBapsa | CoiictBa. [Ipumenenue. N
CpaBHUTH CBOMCTBA OJHOATOMHBIX U
MHOTOaTOMHBIX CIIUPTOB
VYpoxk u3yuenusi | U3yunth cocraB, CTpOCHHUE, CBOMCTBA U
4 nenens HOBBIX 3HaHUI | mpuMeHeHue Genomna. PaccMoTpeTs B3auMHOE
18 AHBADS Ctpoenue, CBOICTBA, MpUMEHEHHE (eHOJIa BIIMSIHHE aTOMOB B MOJICKYJie (peHoJa.
P OOpaTuTh BHUMaHUE YJalIuxcs Ha
TOKCUYHOCTH (eHoIIa
TEMA 7. AJIBAETITIbI 1 KETOHBI (2 uaca)
1 Hexens Vpox uzyuenuss | O3HAKOMHUTH C TOMOJIOTHYECKUM PSIIOM
19 (bepans Anbaerunel. [lonyuenue u cBoiCTBa allbJIETUI0B HOBBIX 3HAHUI | alBJETUIOB, UX CTPOCHUEM, (HYHKIIMOHATHHON

IPYIION, H30MEPUEN U HOMEHKIIATYPOH.
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Ypok uzydueHus

PaccmoTpeTs dpusznueckue 1 XUMUIECKHE

2 Henens M o
20 (benpans AlIETOH — MpeICTaBUTENb KETOHOB. [Iprmenenue HOBBIX 3HAHUH | CBOMCTBA U MOJYYCHHE aIbJACTUAOB, 00JIaCTH
npuMeHeHus. JlaTh npeacTaBieHue 0 KeTOHAaX
TEMA 8. KAPBOHOBBIE KUCJIOTHI (2 yaca)
O3HaKOMHUTB ¢ 0COOEHHOCTSIMU CTPOCHUS
KapOOHOBBIX KUCIIOT, HX KIacCU(DUKAIIMCH,
HOMEHKJaTypoil. Ha ocHOBe cTpoeHus
OHOOCHOBHBIE TIpE/IeNIbHBIE KAPOOHOBHIE KUCIOTHI.
21 3 nenens Crpoenue moiekyin. CBolicTBa KApOOHOBBIX KHCIIOT. YpoK HByHIeHuA Kapg()HOBHX KHCIIOT paceMOTpeTh Hx
(deBpans HOBBIX 3HaHUM | cBolicTBa. [Toka3aTh CXOJCTBO U pa3IHyune
[Tony4yenue u npumeHeHne
HEOPraHUYECKUX U OPTaHUYECKUX KUCTIOT,
PaccMOTpPETh 0COOBIE CBOMCTBA MYPaBbUHOMN
KHCIIOTBI.
Ypox BBITTOTHATE XUMUYECKUI SKCIIEPUMEHT I10
4 nenens IIpakTuyeckas padora Ne 2. [Tonydyenue u CBOfIC"fBa KOMILUIEKCHOTO | MOJIyYEHHUIO U BBISBJICHUIO CBOWCTB
22 (benpans KapOOHOBBIX KHCIIOT € UCHONb306AHUEM UUPPOEOI MPUMEHEHUSI | KapOOHOBBIX KUCIIOT C UCTIOJIb30BAHUEM
nabopamopuu 6 pamkax npoekma «Touka pocmay 3HaHUU U u(ppoBoi 1ad0paTOPUU B paMKax MPOEKTa
YMEHHI «Touka poctay
TEMA 9. CJIOXKHBIE D®UPbI. ’KUPbBI (1 uyac)
Jatb npeacrasienue o0 3pupax U peakimu
srepupukanuu. O3HAKOMUTH C COCTaBOM,
CTPOCHHUEM U CBOMCTBaMU KUPOB, UX
23 1 negens | CtpoeHue U CBOMCTBA CIOXKHBIX 3(PUPOB, UX VYpok u3ydeHus | 6uojoruueckum 3HaueHueM. O3HaKOMHTD
Mapta | npuMeHenue. XKupsl. [lonsarue o CMC HOBBIX 3HAHUHN | yYalIUXCs C MOHITHEM «CUHTETUYECKUE
MoloLIMe cpeacTBay. PaccMoTpeTs npaBuia
0e30MmacHOT0 00paleHHs CO CPEeCTBAMU
OBITOBOW XMUMHH
TEMA 10. YTJIEBO/JIBI (4 uaca)
Cdopmuposats o01iee MOHATHE 00 YriaeBoaax
24 2 venens | I'moko3a. CTpoeHue MOJEKyIbl. XUMUYECKHE CBONCTBA Ypox 3YM€HH | H HX knaccudukanuu. O60CHOBATH CTPOEHUE
MapTa | [JIFOKO3bI HOBBIX 3HAHUH | MOJIEKYJIbI TJIFOKO3bI, ONUPAsCh HA 3HAHUS O

(GYHKIMOHAIBHBIX Ipynnax. M3yuuts
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XHMHUYECKHE CBOMCTBA I'IIOKO3EL,
00YyCIJIOBJIEHHBIE €€ COCTABOM U CTPOEHUEM,
110Ka3aTh 00J1acTH €€ IPUMEHEHUSI.
PaccmoTpeTs OMOI0rMUECKyIO POJIb TITFOKO3BI.
PaccmoTpeTs cBoiicTBa 1 001acT IPUMEHEHHUS
caxapo3sl

W3yuuth cBOICTBa Kpaxmaiia, 00yCIOBJICHHBIC
ero crpoerureM. Pacimputs npeacrasienus o0

3 menens | Caxapo3sa. Kpaxmair, 1iesumono3a, cTpoeHue Ypox uzydeHus .
25 A P paxmal, I - CTP ’ 1 P YHCHID yrieBojiax. M3yunuTh CBOMCTBA IEILTIONO3HI,
MapTa | XMMHUYECKHE CBOWCTBA, IPUMEHECHHE HOBBIX 3HAHUI
00ycioBIeHHBIE €€ cTpoeHneM. Paccmorpers
00J1aCTH IPUMEHEHUS [IEIUTIOJIO3bI
CoBeplHIEHCTBOBATh YMEHHE PEIIATh
IIpakTHyeckas padora Ne 3. Perenne Ypox P M P
KaueCTBEHHBIC XUMUYECKUE 3a/1aUH, TPUMEHSIS
AKCIIEPUMEHTAJIbHBIX 3a71a4 Ha MOJTyYCHUE U KOMIIJIEKCHOTO .
4 genens 3HAHUS OPTraHUIECKON XUMHH B COOTFOAast
26 pacrno3HaBaHUE OPraHUIECKUX BEIIECTB ¢ 1 MPUMCHCHHUS
MapTa N . MpaBujia TEXHUKU O€30TIaCHOCTH MpU padboTe ¢
npumenenuem yugpoesoil nabopamopuu 8 pamKkax 3HAaHUU U
. HarpeBaTeIbHBIMH MPUOOPAMH U
npoexkma «Touka pocmay YMEHHH
KOHIIEHTPUPOBAHHBIMU KUCIOTaMH.
Ypok koHTpos, | [IpoBepuTh 3HaHMS 1 yMEHUS y4aIIUXCs O
27 1 venens | KorrponpHas padota Ne 2 o Teme: 1 OLICHKHU U W3yYECHHBIM TEMaM
anpens | Kucnopozaconepxaiiye coeTuHeHUS KOPPEKLHH
3HAHUU
TEMA 11. AMUHBI U AMUHOKHUCJIOTBI (2 yaca)
CdopmupoBath o0111€€ MTPEACTABICHUE 00
aMHUHaX KaK a30TCOAEp KallUX OPraHUuYeCKUX
2 Henens Awmunbl. CTpOeHHE U CBOMCTBA aMUHOB MPEAEIBLHOTO Vpok iavaerg | COCAHCHHAX. PaccmoTperts knaccuduxamnmo
28 psga. AHWIMH — IPEICTaBUTENb apOMATHYECKUX 1 p YACHEA | o MHHOB. N3yduTth aMuHBI IpeAETBHOTO psiAa U
anpers HOBBIX 3HAHUI
aMUHOB aHwMH. Ha mpuMepe aHuUIMHA pacIIupUTh
MIPEJICTaBJICHUS O B3AUMHOM BJIMSIHUHA aTOMOB
B MOJIEKYJIE
N3yunTh cTpOEHHE U CBOWCTBA AMUHOKHUCIIOT
3 Henens . YpoK u3yueHust | Kak COEAMHEHUN C IBOMCTBEHHOU KIUEH.
29 & AMHHOKHUCIOTHI, UX CTPOCHHUE NU30MEPHUSI U CBOKCTBA 1 p YACHH A g (byli 1
amnperst HOBBIX 3HaHUH | ChopMUpOBATH MOHATHE O MENTUIHON I'PYIIIe

U IEeONTUIHON CBSI3HU
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TEMA 12. BEJIKHA (2 gyaca)

Jatb noHsATHE 0 OENKax Kak IPUPOIHBIX
HOJIMMEPaxX, O CTPYKTYpe OCJIKOBON MOJIEKYJIBL,
0 MHOT000pa3HbIX pyHKIHAX OenkoB. M3yunTth

4 nenens | Cocras u crpoeHue 0enkoB. CBoiicTBa O€NKOB. Ypok usydeHus .
30 . | cBO¥icTBa OEJIKOB, 0OYCIIOBICHHBIE HX
anpens | HykiienHOBBIE KHUCIOTHI HOBBIX 3HAHUI
ctpoerreM. O3HaKOMUTH C TIPEBPAILICHUEM
0enkoB B opranu3Mme. Pacckazate 00 ycnexax B
M3YYEHUU U CUHTE3€ OENKOB
[TpoBepuTh 3HAHUS U YMEHHS YUAIIUXCS IO
Ypok KOHTpoOJI, POBEp M yi
n3ydeHHbIM TeMaM «Kucnopoacoaepxanme
1 venens OILICHKHU U
31 Mast Urorosas koHTposbHas padota Ne 3 KOPPEKIIHH OPraHUYECKUE COCAUHEHUS,
pp N «A30TcoiepxKale OpraHndecKue
3HAHUH
COCTITHECHUSD)
TEMA 13. CHAHTETHYECKHE ITIOJIUMEPBI (3 uaca)
YTayOuTh 1 CHCTEMaTU3UPOBATh 3HAHUS O
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX Ha
[Tonsitue 0 BMC, CuHreTnueckre KaydykKy U BOJIOKHA. YIAP A N
. OCHOBE paHee MOJIyYeHHBIX CBEICHUH.
3aBUCHUMOCTb UX CBOMCTB OT cTpoeHHs. OCHOBHbBIE
2 Henens Vpox uzydenus: | PaccMoTpeTs kinaccuduKamuio miacTMacc.
32 METO/IbI CUHTE3a noJiuMepoB. Kimaccudukanms N .
Masi . HOBBIX 3HaHUI | O3HAKOMUTH CO CBOMCTBAMHU U MIPUMEHEHUEM
mwactMace. CTpoeHue, CBOWCTBA, MOJTYYeHHUE U
MOJIMATHUIICHA U MoJunponuieHa. /{ath
MIPUMEHEHHE
npecTaBieHue o GeHoahopMatbaeruaHbIX
CMOJIax
Ypox N
BBINOHATE XUMUYECKUH KCTIEPUMEHT
IIpakTnuyeckas padora Ne 4. «Pacno3naBanue KOMIIJIEKCHOTO
3 Henens . «Pacno3HaBaHue M1acTMacc U BOJIOKOH C
33 IJIACTMACC U BOJIOKOHY € RpUMEHEeHUemM Uupposoii MPUMEHEHUS .
Mast . npuUMeHeHneM UG PoBOil 1abopaTopuu B
nabopamopuu ¢ pamkax npoekma «Touka pocmay 3HaHUH u
. pamkax npoekTa «Touka pocray
YMEHHH
34 4 nenens | O0oOLIEHNE 3HAHUH IO KypCy OpPraHUYeCKON XUMMH. VYpoxk uzyyenus | OOOOMIMTE U CUCTEMAaTU3UPOBATh 3HAHUS
Masi Opranuyeckasi XuMusl, YeJIOBEK U MPUPOIa HOBBIX 3HAHUH | ydaluxcs 1o Kypcy OpraHu4eCKOl XUMHH




BHU/IbI KOHTPOJIA 10 KJIACC

Ne
ypoka Hara Tema Bua konTpoJst Oob6opynoBanue
C IPUMEHEHUEM
nPpoBoit
3 "Henens [Tony4yenue sTusieHa u ungp
8 . [Ipaktuueckas padorta Ne 1 nabopaTopud B
OKTSIOps U3YYCHHUE €r0 CBOMCTB
paMKax MmpoeKTa
«Touka pocra»
4 nenens
15 ¢ VYrieBoaopo bt KonTtponsnas padota Ne 1
nexaopst
C IPUMEHEHUEM
. nppoBoit
4 nenens | IlomydeHue u cBoMCTBA unhp
22 [IpakTuueckast pabora Ne 2 nabopaTtopuu B
(beBpains KapOOHOBBIX KHUCIOT
pamMKax MpoeKTa
«Touka pocray
Pemenue C IPUMEHEHUEM
p
SKCIIEPUMEHTAIBHBIX uudpoBoi
4 yenens
26 MaDTa 3a/1a4 Ha TOJIYYCHHE U [TpakTruueckast pabota Ne 3 nabopaTopu B
P pacro3HaBaHuE pamKax MmpoexTa
OpraHUYECKUX BEILECTB «Touka pocta»
1 wenens | Kucnopoaconepsxariue
27 & POACONEPAIL KontpospHast pabota Ne 2
anpes COeIMHEHUSs
1 nenens HToroBasi KOHTpOJIbHAS
31 A benku P
Mast paborta Ne 3
C IPUMEHEHUEM
nupposoit
3 Henens Pacnio3naBanue wapp
33 [IpakTnueckas padora Ne 4 naboparopuu B
Masi IJIACTMACC ¥ BOJIOKOH

paMKax IIPOCKTa
«Touka pocTa»
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KAJIEHIAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE 11 KJIACC

(1 g B HEAETIO, BCero 34 u)

Ne KoJui-Bo XapakTepuCTHKA OCHOBHBIX BH/IOB
aarta Pa3znen, Tema ypoka Tun ypoka
n/n 4acoB AeSITeIbHOCTH
TEOPETHYECKHUE OCHOBBbI XUMHNHA
TEMA 1. Baxkneillnue Xumu4eckne nNoHsiTusi 1 akoHsl (1 yac)
[TpuMeHSTh 3aKOH COXpAaHEHUST MACCHI
3aKOH COXpaHEHHUsI MacChl BENIECTB, 3aKOH COXPaHEHHS .
BEIIIECTB TPY COCTABIICHHH YPaBHEHUN
1 Hexenst | ¥ MpeBpaIIeHUs SHEPTHH MTPH XUMUYECKUX PEAKIIHSIX. Ypoxk uzydeHus .,
1 1 . XUMHUYECKUX peakuuid. Onpenenarsb
ceHTsI0ps1 | BemecTBa MOJIEKYIISIPHOTO W HEMOJICKYIISIPHOTO HOBBIX 3HAHUH
MaKCUMAaJIbHO BO3MOXKHOE YHCIIO
CTPOCHUS
HIIEKTPOHOB HA SHEPTETHYECKOM YPOBHE
TEMA 2. [lepuoanyeckuii 3aK0H 1 NePUOIMYECKAsI CUCTEMAa XUMHYECKUX 3J1eMEHTOB
JA.W. MenjiejieeBa HA OCHOBE YY€HHsI 0 CTPOEHNH aToMa (2 yaca)
CrtpoeHue JIeKTPOHHBIX 000I0YeK aTOMOB Oco0eHHOCTH pa3MeIIeHHs SIEKTPOHOB I10
2 2 Henensl | XUMUYECKHUX JIeMeHTOB. [losioskeHre B IEproIuIecKoi 1 Ypok uzydueHus opOuTansM B aroMax. YMETh: 1aBaTh
ceHTsiOps | ¢/c BOAOpO/ia, TaHTAHOUOB, aKTUHOUIOB U HOBBIX 3HAHUI XapaKTEepUCTHUKY dyieMeHTa Ha OCHOBaHUU
HCKYCCTBEHHO MOJYYEHHBIX JIEMEHTOB ero nosioxenus B [ICX0O
BanenTtasie Bo3moxxuaoctr. CBOOOIHEBIE
[TonoxeHue B nmepuoauueckoi c/c Bogopoa opOuTaiu, I10HOp, akientop. JlonopHo-
3 Henens PHOA Aopoaa, Ypok uzydenus p - IOTOD, Akl p- Howop
3 JAHTAHOUJIOB, aKTUHOUIOB U MCKYCCTBEHHO 1 . AKLENITOPHBIN MeXaHU3M 00pa30BaHUsI BO
CeHTSIOps HOBBIX 3HAHUI .
MOJIy4YE€HHBIX 3JIEMEHTOB JOpoIHOI cBsi3u. MI3MeHeHus: TOMHOTO
paanyca, Yucia SHEPreTHIeCKUX
TEMA 3. Ctpoenue BemecTBa (4 yaca)
OOBACHATH MEXaHU3M 00pa30BaHUs MOHHOU
4 4 mwenenst | Buapl u MexaHU3MbI 00pa30BaHMsI XUMUYECKON CBS3H. 1 VYpok uzydeHuss | U KOBaJEHTHO CBSA3M U OCOOCHHOCTH
ceHTsI0ps | XapaKkTepucTuKa XMMHUECKOHN CBS3H HOBBIX 3HAHUI (bu3NYECKUX CBOWCTB HOHHBIX U

KOBAJICHTHBIX COCIMHECHUM.
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CocCTaBsATh 3IEKTPOHHBIE (HOPMYITBI
MOJIEKYJ KOBAJIEHTHBIX COCIMHEHHUI.
OOBsACHATH MEXaHU3M 00pa30BaHUs
BOJIOPOJIHOM M METAJUIMYECKOU CBS3EH U
3aBHCHMOCTb CBOMCTB BELIECTBA OT BU/A
XUMHYECKOW CBSI3H.

OOBACHATH MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT OPTaHMYECKUX U HEOPraHUYECKUX
COEIMHEHUH C MOMOIIBIO IPEJICTABICHUN O

S Henensd . Ypok usydeHus
5 TuIbI KPUCTATUIMYECKUX PEMIETOK U CBOMCTBA BEUIECTB . rubpunuzanuu. OObICHATH 3aBUCUMOCTD
CEHTSOPs HOBBIX 3HAHUU o
CBOMCTB BEIIECTBA OT TUIIA €TI0
KpUCTAJTMYecKON peméTku. OOBACHATh
MIPUYHHBI MHOTOOOpa3us BEUIECTB
CocCTaBysITh YypaBHEHUST XUMUYECKUX
1 nenens | [Ipuunnbl MHOrooOpa3us BemiecTs. Pemenue VYpox 3akperuieHus . N
6 . PEeaKIHii, OTHOCSIINXCS K OTPEACTIEHHOMY
OKTSIOpS | pacueTHBIX 3a/1a4 3HAHUI
TUITY
YPpox KOHTpOJIA
7 2 nepens | Konrponbsnas padora Ne 1 mo teme: «CtpoeHue p OHeHK:IpH > | [IpoBepuTh 3HAHUSA ¥ YMEHUS yHALIUXCS 110
OKTSIOpsl | BELIECTBa» ., | NU3YYEHHBIM TEMam
KOPPEKIUU 3HAHUN
TEMA 4. Xumnueckue peakunu (8 4acoB)
[lepeuucnars Npu3HaKU, MO KOTOPHIM
KJIACCU(PUIUPYIOT XUMUYECKUE PEAKLIUU.
3 Henens . VYpok uzydenus | OOBSCHATH CYIIHOCTh XUMHUYECKOM
8 CymHoCTh U Ki1accu(UKalusg XUMUYECKUX peaklnii .
OKTSIOps HOBBIX 3HAHUI peakuu. OOBSACHATH BIUSHHE
KOHIIEHTPALIM{ PeareHTOB Ha CKOPOCTh
TOMOTEHHBIX U T€TePOTeHHBIX PEaKIUil.
3HaTh: OMpeieieHne XUMUUECKOH CBSI3H,
1 negens Ypok u3ydeHus
9 OKHUCIUTENHEHO-BOCCTAHOBUTEILHBIC PEAKIIHH . MEXaHU3M HX 00pa30oBaHUs. YMETh:
HOSIOps HOBBIX 3HAHUI .
OCTAaBJIATH CXEMbI 00pa30BaHMUsI CBSI3EH
OOBACHATH BIUSHUE PA3IUYHBIX (DAKTOPOB
2 Henens . . VYpok u3ydeHus: | Ha CKOPOCTb XMMHYECKOH peaKInu, a TAKXKe
10 CKOopOoCTh XMM. peakiuil. 3aKOH JIEHCTBYIOLIUX MacC .
HOSIOpst HOBBIX 3HaHUI 3HaUYE€HHE MPUMEHEHHS KaTalu3aTOpOB U

I/IHFI/I6I/ITOpOB Ha ITPAaKTUKC.
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OOBICHITH BIUSHIE N3MEHEHUS

3 Henens Ypox uzydeHus: | KOHIEHTpAIMHU OJTHOTO U3 pearu 170'¢
11 Xumnueckoe papHosecue. [Ipunnun Jle Hlarense P YACHHS HeHTpall A P Pyrorit
HOSIOpst HOBBIX 3HAHUI BEILIECTB, TEMIIEPATYPHI U JIaBJIICHUS HA
CMEIIEHNE XMMUYECKOTO PaBHOBECHUS
OnexTponuTnueckas auccouuanus. CuibHbIe U caalble OOBSACHATDH € MO3ULUI TEOPUU
12 1 Henena | anextpoauTsl. Cpena BOAHBIX pacTBOpPOB. BogopoaHsiii YPpox 3aKperuieHus | 3ICKTPOJUTUUECKOU TUCCOIAIIUN
nekabpst | mokasarens (pH) pacrBopa. Ilpumenenue uughposoi 3HAHUU CYIIHOCTh XUMUYECKUX PEAKIINH,
aadopamopuu 6 pamkax npoekma «Touka pocmay IIPOTEKAIONIMX B BOJHOU CpEJIE. .
CoCTaBJISITh MOJHBIE U COKPAIIEHHBIE
WOHHBIC YPaBHEHUS PEAKIINM,
2 Henes Ypok uzydueHus XapakTepus X OCHOBHBIE€ CBOMCTBA
13 Peaxiiun nonHoro oomeHa P YACHI PAKTEPUSYIOTIL
nexaops HOBBIX 3HAHUI BOKHEUIIINX KIACCOB HEOPTraHUIECKUX
coequHeHn. OnpenensiTh peakuio Cpeabl
pacTBopa COJIM B BOJIE
14 3 Henens | ['uaposn3 opraHuvecKuX ¥ HEOPraHUIECKIX Ypok uzydueHus CocCTaBiATh YpaBHEHUS pEeaKUid THAPOJIN3A
neKaopst | coeqMHEHUMN HOBBIX 3HAHUI OPraHWYeCKUX U HEOPTraHWYECKUX BEIIECTB
YPpox KOHTpOJIA
15 4 nenens | Kontponpenas padota Ne 2 o Teme: «XUMHYECKUE p OHeHK:IpH > | [IpoBepuTh 3HAHUSA ¥ YMEHUSI yHALTUXCS 110
nexadps | peaxkium» ., | UI3y4EHHBIM TEMaM
KOPPEKLNH 3HAHUI
HEOPI'AHNYECKAS XUMUS
TEMA 5. Metanabl (9 yacoB)
Xapaktepu3oBaTh 00IITHE CBOMCTBA
METAJUIOB U Pa3bsCHATh UX Ha OCHOBE
MIPEACTABICHUI O CTPOCHUH aTOMOB
METaJUIOB, METAJUIMYECKOU CBSI3U U
2 menens | OOmiast XapaKTepUCTHKA METAJIOB. XUMUYECKHE VYpok uzyuenus . . N
16 . . METaJUIMYECKON KPUCTAINTNYECKOHN PEIETKE.
SIHBapsl | CBOMCTBA METAJUIOB HOBBIX 3HaHUI .
OOBSACHATDH, KaK U3MEHSIOTCS CBOICTBA
OKCHJIOB U THIPOKCUJIOB METAJJIOB 10
nepuoaaM U A-rpynmnam rnepuoandecKou
TaOJIUIIBI.
3 Henens Ypok m3ydenust | nmoctpupoBaTh IpuMepaMu CIioCOOBI
17 DIEKTPOIN3 PACIIaBOB U PACTBOPOB BEIIECTB .
STHBapsl HOBBIX 3HAaHUI MOJYYEHHS] METaNIOB. XapaKTepU30BaTh
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XUMUYECKUe cBoricTBa MetauioB JA—IIA
TPYII U aJTIOMUHHUS, COCTABIIATh
COOTBETCTBYIOIINE YPABHEHHS PEAKIUH.

18

4 uenensa
STHBapS

[TonsiTre o koppo3uu MeramioB. CocoObl 3alUTHI OT
KOppO3uu

Ypox uzydeHus
HOBBIX 3HAHUN

OO0BACHATH 0COOEHHOCTH CTPOEHMS AaTOMOB
XUMHUYECKUX 3JIEMEHTOB b-rpynn
nepuoanydeckou cucremsl . 1.
Menneneesa

19

1 venens
(beBpains

Merauibl TJIaBHBIX HOATPYIIT

Ypox u3ydeHus
HOBBIX 3HAHUN

OOBACHATH, KaK U3MEHSIIOTCS CBOICTBA
OKCHJIOB Y THJIPOKCUJIOB XUMHUECKOTO
2JIEMEHTA C IOBBIIICHUEM CTEIICHH
OKHCJICHHUS €T0 aToMa.

20

2 Henens
dheBpans

CoenuHeHne MeTauIoB IJIaBHBIX MOATPYIIIT

Ypox n3ydueHus
HOBBIX 3HAHUU

OO0mue crnocoObl MOTyIeHUST METaJIIOB:
BOCCTAHOBJICHHUE YTJIEM M OKCHJIOM
yriepo/ia, aTlOMUHHEM, BOJIOPOIOM.
BzanmMmoelicTBre ITMHKA U JKeJie3a C
pacTBOpamMu KUCJIOT U IIeJ0Yeil. 3HATh:
001mue crrocoObl OJIYYeHUSI METAILIOB.
YMeTh: 3aNuchIBaTh XUMHUECKHE
YpaBHEHUS, XapaKTepU3yIOIlle OCHOBHbIE
CIoCOObI NOJYYEHHS] METAJIOB

21

3 Henens
dheBpans

Mertasibl TOOOYHBIX TOATPYIII

Ypok uzydenus
HOBBIX 3HAHUU

CocCTaBJATh YpaBHEHUS PEAKIUA,
XapaKTepU3YIONINX CBONCTBA MeJU, [IMHKA,
TUTaHa, XpoMa, kenesa. [Ipeacka3piBaTh
CBOICTBA CIIJIaBa, 3HAsl €r0 COCTaB

22

4 yenens
dheBpans

COGI[I/IHSHI/IH METAJIJIOB MOOOYHBIX MOATPYIIII

Ypok uzyuenus
HOBBIX 3HAHHUI

CocCTaBJATh YpaBHEHUS PEAKIUT,
XapaKTEepPHU3YIOIIUX CBOMCTBA MEH, LINHKA,
TUTaHa, XpoMa, kenesa. [Ipeacka3piBaTh
CBOICTBA CILJIaBa, 3HAsl €r0 COCTaB

23

1 wenens
Mapra

CnnaBel MeTauioB. Pemenue PaCUYCTHBIX 3a1a4

Ypok uzydyeHus
HOBBLIX 3HAaHUN

3anuceIBaTh B MOJICKYJIIPHOM U HOHHOM
BUJIC YPABHCHUSA XUMHUYCCKUX peaKHHﬁ,
XapaKTCpU3yromux KUCJIOTHO-OCHOBHBIC
CBOMCTBA OKCHIOB U TUAPOKCHUIOB
MCTAJJIOB, a TAKKEC SKCIICPUMCHTAJILHO
JOKa3bIBaTh HAJTUYHE ITHUX CBOMCTB
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Pacmio3naBaTh KaTHOHBI COJICH C TIOMOIILIO
KaueCTBEHHBIX PEAKIUI

24

2 Henens
MapTa

KonTtponsHas padora Ne 3 mo Teme: «MeTauibi»

Ypok KOHTpoOJIS,
OLICHKU U
KOPPEKLNH 3HAaHUN

HpOBCpI/ITB SHAaHUA U YMCHUA yHalllUXCs 11O
HN3YUCHHBIM TEMaM

TEMA 6. HemeTtaJjiibl (6 4acoB)

25

3 Hexens
Mapra

XUMHUYECKHUE JIEMEHTHI — HeMeTauibl. CTpoeHue u
CBOICTBA MPOCTHIX BEUIECTB — HEMETAJIIIOB

Ypox u3ydeHus
HOBBIX 3HAHUN

XapakTepu3oBaTh 00111€ CBOWCTBA
HEMETAJIJIOB U Pa3bsCHATh UX HAa OCHOBE
IIPEACTABIIEHUI O CTPOCHHUH aTOMa.
HazpiBaTh 00OnacTu npuMeHeHus
BAKHEWMININX HEMETAJIOB

26

4 wenens
MapTa

Bonoponnbie coequHeHNs HEMETAIIOB

Ypox n3ydueHus
HOBBIX 3HAHUU

XapakTepru30BaTh CBOMCTBA BBICIIUX
OKCHIOB HEMETAIIJIOB U
KHUCJIOPOJICOACPIKAIIUX KHCIIOT, COCTABIIATh
YPaBHEHUS COOTBETCTBYIOIINX PEAKIINI 1
OOBSICHATH UX B CBETE MPEICTABIICHU 00
OKHMCIIUTEIHLHO-BOCCTAHOBUTEIBHBIX
PCaKIUAX U ATEKTPOJTUTHICCKOM
JIACCOLIMAIIAN

27

1 Henens
anpess

OKCI/II[BI HEMCTAJIJIOB

Ypok uzydenus
HOBBIX 3HAHUUI

CocCTaBJATh YpaBHEHUS PEAKIUT,
XapaKTEePU3YIOIINX OKUCIUTEIbHbIC
CBOIICTBA CEpHOU U a30THOM KHUCIIOT.
XapakTepu30BaTh U3MEHEHUE CBOMCTB
JETYYUX BOJAOPOIHBIX COCAMHEHUMN
HEMETAJIJIOB 110 TIepUoay U A- TpyImam
MEePUOINIECKON CUCTEMBI. Jloka3bIBaTh
B3aMMOCBSI3b HEOPraHUYECKUX U
OpPraHMYeCKHUX COCTMHEHHI.

28

2 "Henensd
anpens

Kucnotsl. OkuciautenbHBIC CBOHCTBA cepH0171 M a30THOM
KHUCJIOT

Ypok uzydyeHus
HOBBLIX 3HAaHUN

Knaccudukarus HeopraHuueckux
coequHeHuH. B3anMoaencTBue
KOHLEHTPUPOBAHHOW CEPHOU KUCIIOTHI C
MeTajlJlaMH M HeEMeTajlJlaMH; XUMHUUYECKHE
CBOICTBA a30THOM KHUCIIOTHI
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Ypok 3amaun: «PacyeTsl M0 XUMUYECKUM
3 Henens KOMIIJIEKCHOTO YPaBHEHUSM, CBSI3aHHBIE C MAaCCOBOM J10J1ei
29 Perrenne kauecTBEHHBIX U PAaCUETHBIX 3aa4
anpenst MIPUMEHEHUS BBIXO0/Ia TIPOJIyKTa PEAKIIUU OT
3HAHUU U YMEHHUH | TEOPETUYECKU BO3ZMOKHOTO
CocTaBysITh ypaBHEHUSI XUMUYECKUX
IIpakTnueckas padora Ne 1. Pemienue VoK peaKLnii, OTPaKAIOIINX B3aUMOCBS3b
AKCIIEPUMEHTAJIbHBIX 33714 Ha MOJTYyYCHUE U P HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB,
4 "enens KOMILIEKCHOTO
30 ey | PACTIO3HABAHHE HEOPTaHHIECKHX BEIIECTB ¢ DHMEHCHILS OOBSICHSITH UX Ha OCHOBE TEOPUU
P npumeHnenuem yugpoeoil nabopamopuu 6 pamkax sHa II{) - AIIEKTPOJINTUYECKON JUCCOLUAIINU U
npoexkma «Touka pocmay ™ MpeJICTaBICHUNH 00 OKUCIUTEIBHO-
BOCCTaHOBUTEJBHBIX MPOIIECCaX
1 wenens YPOK KOHTpOIIA, IIpoBepuTEL 3HaHUI U YMEHUS YYAIIIUXCS 110
31 Kontponsnas padota Ne 4 o teme: «Hemeramip»y OTIEHKH U pOBEp ™ yi
Mas . | I3yYEHHBIM TEeMaM
KOPPEKIIUU 3HAHUI
TEMA 7. I'eHeTH4ecKasi CBAI3b HEOPTAHNYECKUX M OPraHuYecKuX BemiecTs (3 yaca)
3HaTh: CBOMCTBA BEIECTB U CIIOCOOBI NX
30 2 Henens | I'eHeTnueckas CBSI3b HEOPraHUYECKUX U OPraHMUECKUX Vpox n3ydeHus: | MOJIydeHHUs. Y METh: 3alUCHIBATh YPABHEHUS
Mas BEILIECTB HOBBIX 3HaHUI XUMHUYECKUX PEAKLIUN B MOJIEKYISIPHOM
BHJIE
Ypok KOHTpOJIA,
3 Henens [IpoBepuTh 3HaHUS U YMEHUS ydalIUXCs 110
33 3auert: «l'eHeTHUECKas CBSA3b MEXKY BEILIECTBAMMN OLIEHKH U
Mas .. | UI3y4YEHHBIM TEMaM
KOPPEKUNH 3HAHUI
IIpakTuyeckas padora Ne 2. ['eHeTHuecKas CBsI3b Ypox Pelienue skcnepuMeHTAIbHBIX 3a/1a4 110
34 4 Henens | HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB € KOMILJIEKCHOTO oprannyeckou xumuu. OCyniecTBiIeHue
Mas npuMeHeHHeM HU(POBOii 1a0opaTOpuu B paMKax MIPUMEHEHUS MIpEBpaIICHUI OPraHMYEeCKUX BEILIECTB

npoekTa «Touka pocray»

3HAHUU U YMEHUU
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BHU/IbI KOHTPOJIA 11 KJTACC

Ne
ypoka [Mara Tema Bua xkoHTpOJIA Oo6opynoBanue
2 Hepgens
7 0KT£6p$I Crtpoenue BemecTa Kontponsnas padorta Ne 1
4 nepens
15 JIeKaIl6p51 XUMHUYECKUE PEeaKIINU Kontponbnas padora Ne 2
2 Henens
24 MaII)[Ta Meramibl KonTtponbnas padora Ne 3
Pemenne C IPUMEHEHUEM
4 Henens DKCIIEPUMEHTAIIbHBIX uppoBOH
30 arl );M 3ayaq Ha mosrydeHue U | [Ipaktudeckas padora Ne 1 naboparopuu B
P pacrio3HaBaHHe paMKax MpoeKTa
HEOPraHUYeCKUX BEIICCTB «Touka pocTta»
1 nenens
31 M;ISI Hemeranmsl KontponsHnas padota Ne 4
C IPUMEHEHUEM
4 enens I'enetnueckas cBs3b udpoBoi
34 Mas HEOPraHUYECKHUX U [TpakTrueckas pabota No 2 nabopaTopu B

OpraHu4Y€CKuUX BCIICCTB

pamKax MmpoexTa
«Touka poctay
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