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Pabowas mporpamma mo mpenmery «XuMmus» B 8-9 KjaccaX COCTaBJ€HAa Ha OCHOBE
@denepanbHOTO TOCYJApCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro o0pa3oBaHHUA C  Y4ETOM
aBTopckoii mporpammsl H.H. Tapbsi(ABropckas mnporpamma: Xwumus. Pabouume nporpammsl.
[Mpenmernas muaus yueOunkoB I'. E. Pymsutuca, @. I'. ®denpamana. 8—9 kmaccel )

HopmaTuBHBIE IpaBOBbIE JOKYMEHTBI, HA2 OCHOBAHUM KOTOPbIX pa3padoTana padoyasi
nporpamma:

B mporpamme ydreHel TpeOOBaHHMS OCHOBHBIX HOPMATHUBHBIX JOKYMEHTOB, KOTOPBIMHU
JIOJIKEH PYKOBOJICTBOBAThCS yunuTesnb Xumuu npu peanuzanuu GI'OC, a umeHHo:

1. OdenepanbHOoro 3akoHa Poccuiickoit deneparuu «O6 oOpaszoBanuu B Poccuiickoii
Oenepanumn» (Ne 273-d3 ot 29.12.2012).
2.  Ilpuxa3 MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @eneparun ot 31.03.2014

Ne253 «O06 yTBepxkaeHUM (enepalbHOrO MepeuHsi Y4eOHMKOB, PEKOMEHIYEMBIX K
WCTIONB30BAHUIO TP  pPEAIM3alUU  HMMEIOIUX TOCYJAAPCTBEHHYIO  aKKpEIUTAIUIO
00pa3zoBaTeNIbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeAHETo 00IIero
00pazoBaHuM» (C UBMEHEHUSIMU).

3. TocynmapcrBennas mporpamma Poccuiickoit @enepannn «Pazputne oOpaszoBanus» (yTB.
[TocranoBnenuem IlpaBurensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKACHUM TOCYAapCTBEHHOM mnporpammsel Poccuiickoit ®Penepaunun  «Pa3zButne
00pazoBaHUM.

4, denepanbHbIl  TOCYIApCTBEHHBIH 00pa3oBaTeNbHBIA CTaHIAPT OCHOBHOTO OOIIEro
oOpazoBanusi (yTB. TpHKazoM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoit
Oenepannn ot 17.12.2010 Ne 1897) (pen. 21.12.2020).

5.  Meroauueckue  peKOMEHJAUMHW MO  CO3/JaHHI0 M (YHKUIHOHUPOBAHHUIO B
0011e00pa3oBaTeNbHBIX OPraHU3alMIX, PACIIONI0KEHHBIX B CEIbCKON MECTHOCTH U MaJbIX
ropojiax, IEHTPOB  OOpa30BaHUS  €CTECTBEHHO-HAYYHOW M  TEXHOJOTHYECKOU
HanpasieHHocTel («Touka poctay) (YTBepkaeHbl pacnopsbkeHrneM MuHHCTEPCTBA
npocseinenus Poccuiickoit @enepannu ot 12 stuBapst 2021 r. Ne P-6).

6. l'apa H.H. , «Xumusa. PaGoume mnporpammbel. IlpeamerHas nauHHS YYCOHHKOB
I'.E.Pym3utuca, ®.I'. ®enpamana 8-9 kmaccel: yded. mocobuwe s oOmeoOpazoBar.
opranuzaruii/ H.H Tapa. - 3-e uszn.,nepepa6.-M.: IIpocsemienue, 2019. -48c. — ISBN
987-5-09-065302-2»

PaGouas mporpamma peanusyercs B yueOHHKaX

YueOnukXumus. 8 kiacc:yued. g obmieoOpazaBat. opranuzauuit/ I'.E. Pymsutuc,®.I.
®denpaman. — 6—¢ uza.,crepuorun. — M.:Ilpocsemenne, 2022. — 207 c.

VYuebuukXumus. 9knacc:yued. s oduieoOpazaBat. opranuzauuit/ I.E. Pymsutuc,®.I.
®enpaman. — 6—e uz ., crepuoruil. — M.:Ilpocsemenue, 2022. — 207 c.

ConepmaHHe nporpamMmmbel UMCCT OCO6CHHOCTI/I, O6YCJ'IOBJ'ICHHI>IC, BO-TICPBLIX, 3aJavaMU
pa3BuTHA, O6yquHH N BOCIIMTAHUA YHalIUXCA, CONUAIIbHBIMU Tpe60BaHI/I$IMI/I K YPOBHIO PA3BUTHA
HUX JIMYHOCTHBIX W MO3HABATCIIBHBIX KAa4CCTB; BO-BTOPLIX, NPCIAMCTHBIM COACPKAHUCM CUCTCMBI
OCHOBHOTO O6H_ICFO 06p8.30BaHI/ISI; B-TPCTbUX, ICUXOJIOITMYCCKNUMU BO3PACTHBIMU 0COOCHHOCTSIMH

yyaluxcsl.
[Iporpamma paccuutana Ha 68 4acoB(2 yaca B Heelnto) B8 - 9 kiaccax.



Iesan uzydeHust XuMUH B OCHOBHOM IIKOJIE CJICTYIOIIHE:

* Ha OCBOCHHE BAKHEHINX 3HAHMH 00 OCHOBHEBIX ITIOHATHAX U 3aKOHAX XUMHHU, XUMHUYECKOH
CHMBOJIHKE;

* Ha OBJIaJIecHHEe YMEHHSAIMHM HaOJI0[aTh XWMHUYECKHE SIBJICHHS, MPOBOJAUTH XUMUYECKUN
IKCIIEPUMEHT, MPOU3BOJUTH PACUYETHl HA OCHOBE XHMHUYECKHX (DOPMYJ BEIISCTB W ypaBHEHUU
XUMHUYECKHUX PEAKIIUH;

+ Ha pa3BUTHE I03HABATEIbHBIX HHTEPECOB U MHTEUICKTYaIbHBIX CIIOCOOHOCTEH B IIpoIiecce
MPOBEJICHUSI XMMHYECKOTO OKCIICPUMEHTa, CaMOCTOSTEIBHOIO TMPUOOPETCHUsS 3HAHUK B
COOTBETCTBUH C BO3HHUKAIOIUMU KHU3HCHHBIMH ITOTPEOHOCTIMU;

* HA BOCHUTAHME OTHOIICHUS K XMMHUHU KaK K OJHOMY U3 (yHJIaMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY 00IIeUeJIOBEYECCKON KYJIbTYPHI;

* HA TPUMeHEHUE TOJIYYeHHBIX 3HAHMH M yMEHHWil 1 Oe30MacHOTO HCIOJIb30BaHMS
BEIIIECTB U MaTEPHAJIOB B OBITY, CETLCKOM XO3SHUCTBE M HA TIPOU3BOJICTBE, PEIICHUS MTPAKTUICCKHUX
3a7a4 B MTOBCEAHEBHOM KU3HU, PETYNPEKACHUS SIBIICHUIN, HAHOCAIIINX BPEJl 3J0POBbIO YETIOBEKA U
OKpYKarolleu cpere.

HOCTI/DKGHI/IG ITHUX IeNIeH oOecrneunBaeTcs PEIICHUCM CJICAYIOIIUX 3aaa4:

e opMHUPOBAHUE y YYAIIUXCS 3HAHUSA OCHOB XMMUYECKOW HAayKH: BaXKHEUIIUX (PaKTOPOB,
MOHATHH, XMMHUYECKHUX 3aKOHOB U TEOPUH, sI3bIKa HAYKH, IOCTYIHBIX 0000ICHHI
MHPOBO33PEHUYECKOTO XapaKTePaA.

e Pa3BuTne ymeHuit Ha0mo1aTh U OOBSACHATH XUMUYECKHE SBJICHUS, IPOUCXOASIINE B
pUpoJe, 1a00paTopuu, B IOBCETHEBHOM JKU3HH.

e ©OopMHpOBaHUE CIIELUATBHBIX YMEHUI: 00paIaThCs ¢ BELIECTBAMH, BBIINOIHATh
HECJI0’KHBIE HKCIIEPUMEHTBI, COOJI0As TPaBUiIa TEXHUKU 0€30I1aCHOCTH; I'PaMOTHO IPUMEHSTh
XUMUYECKHE 3HAaHUS B OOLIEHUHU C IPUPOJON U B TOBCETHEBHOM JKU3HU.

e PackpbITHE r'YMaHUCTUYECKOW HANTPABIECHHOCTH XUMUH, €€ BO3PACTAIOIIECH POJIU B PEIICHUH
IJIABHBIX MPOOJIEM, CTOSIIUX TepeJl YETI0BEUECTBOM, U BKJIaa B HAYYHYIO KapTUHY MUDA.

e PazpuTHe TMYHOCTH 00YYAIOIIMXCS: UX MHTEIJIEKTYaJIbHOE U HPAaBCTBEHHOE
COBEpILEHCTBOBaHMUE, (POPMUPOBAHHUE Y HUX T'YMAaHUCTHUUECKUX OTHOLICHUN U 3KOJIOTMYECKU
11€J1ec000pa3HOro NOBECHUS B OBITY U B IIpOLiecce TPYIOBOH €STENbHOCTH.

ba3oBblil KOMILIEKT 000pyA0BaHus HeHTpa «Touka pocTa) o XumMuu

HUDPPOBASA TABOPATOPUSA YYEHUYECKAS

e IludpoBbie TaTYUKH SIEKTPONPOBOAHOCTH, pH,
MOJIOKEHHUSI, TEMIIEPATyphl, AOCOTIOTHOTO JIaBICHMS,

o Iudposoii ocummorpadpuIeCKuii TaTIHK;

e Bechl anekrponnsie yueOnsle 200 T

e Muxkpockomn: Hu(ppoBOi WM ONTHYECKUH C YBETHUEHHEM OT
80 X;

e Habop 1 n3roToBIeHUS MUKPOIIPENapaToB;

e  Muxponpemnapatsl (Habop);

o CoeauHuUTENBHBIE TPOBOA, IPOrPAMMHOE OOECIIEUeHHUE,
METOIUYECKUE YKA3AHMUS;

e  KOMIUIEKT COIYTCTBYIOLMX IEMEHTOB ISl OTIBITOB 110
MeXaHUKe, MOJIEKYJISIpPHOH (U3UKeE, FINEKTPOIUHAMUKE,
OTITHKE.



KOMILVIEKT HOCYJAbl MW OBOPYAOBAHUA JIA
YYEHUYECKUX OIIBITOB

e IltaTuB mabopaTOPHBIN XUMHYECKHIA:

o HaOop vamek Ilerpu:

o Halop nHCTpYMEHTOB NpenapoBaIbHbIX:

o JloxKa 7151 COKUraHUS BEILECTB:

e Crymnka daphopoBas ¢ IECTHKOM:

e HabGop 0aHOK, CKISHOK, (PTaKOHOB AJISi XpPaHEHUS TBEPIBIX
pEaKTUBOB;

e Hab6op npubopox (I1X-14, [1X-16);

o Ilpubop ans nosydeHus ra3os;

e CnupTroBKa U roprouee /i HeE;

o  @OunbsTpoBanbHas Oymara (50 miT.);

o Koiba xoHndeckas;

o Ilanmouka crekisiHHas (C pe3MHOBBIM HAKOHEUHUKOM );

e Yameuka /i BbIIapUBaHUs (BbIMapUTENIbHAS YallleuKa);

e MepHblii HUAMH]P (TTACTUKOBBIN);

e Boponka crexisiHHas (Manasi);

e Crakan crexisaubIi (100 mi);

e ['a3zootBOmHas TpyOKa.

JAEMOHCTPAIIMOHHOE OBOPY/JIOBAHHUE

e  CTOIMK NOIHEMHBINH;

e IllTaTuB AEMOHCTpAIIMOHHBIA XUMUYECKHU;

e Amnmapat Ajig OpOBEJACHUS] XUMUYECKUX PEAKIIN;

e Habop mist anekTponu3a JeMOHCTPAIIMOHHBIH;

o KoMIuiekT MepHBIX KOJIO Majoro oobema;

e Habop dnakonos (250 — 300 mu s XpaHEHUsS PacCTBOPOB

PEaKTHUBOB);

e [Ipubop misi ONBITOB MO XMMHU C AIEKTPHUYECKUM TOKOM
(JrabopaTopHBIii);

e [lpubop mis wIOCTpalMM 3aKOHA COXPAHEHUS MacChl
BEIIICCTB;

e JlenutenpHas BOPOHKA;

e YcTaHOBKA Ui IEPETOHKYU BEIIECTB;

e [lpubop ans nomydeHus ra3os;

e bans xomOuHHpOBaHHAs TabopaTOpHAas;
e ®dapdopoBas CTynKa ¢ IECTUKOM.

KoMIuleKT XuMH4eCKHX pP€aKTHBOB

e Habop «Kucnots»;

e Hab6op «I'uapoxcuap»;

e Habop «Oxcuapl METALIOBY;

e Habop «lllenouyHble 1 MIETOYHO3EMENbHbBIE METAIUIbIY;
e Habop «Metamnbi»;

e Habop «lllenouyHsble 1 MIETOYHO3EMENbHbBIE METAIUIbIY;
e Habop «OrneomnacHsle BeLECTBaY;

e Habop «l"anorens»;



e Habop «l"anoreHumb;

e Habop "Kap6onats!";

e Hab6op "®ocdarer. Cunukatsr";

e Habop "Auneratsl. Pogaannsl. CoequaeHus xenesa';
e Habop "Coenunenus maprasmna"

KoMIIeKT KoJUIeKIUA U3 CIIUCKA

o Komreknus "BoyokHa";

o Komneknus "KameHHbli yroab U HOPOAYKTBl  €ro
niepepaboTku";

o Komreknus "MeTamisl ¥ CILIaBEI'";

o Kouneknus "Munepaisl 1 ropHble Iopoibl" (49 BUIOB);

o Kounekuus "Munepanbhble ynoopenus";

o Koumnexnus "Hed1h 1 npoaykTsl ee nepepadoTku';

o Komrexnus "Ilmactmaccer";

o Komnekmusa "Tommuso";

o Komneknusa "UyryH u crans";

o Komneknusa "Kayayk";

o Komneknus "I[lkana tBepaoctu';

e HaOopbsl g MoJenupoBaHUS CTPOEHUS OPraHHMYECKUX
BeIeCTB (YUCHHUECKHE) HE MeHee 4 TIIT.

KomnbrorepHoe 000pyaoBaHue

o HoyrOykwu;
e MOV (npunTep, CKaHep, KOTHUD)

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JINYHOCTHBIMM pe3yJIbTaTaMU U3y4eHUS IpeaMeTa « XUMUs» ABISIOTCS CAeIyIOIIHe
YMEHHS:

- Bocniuranue poccuiickoi rpaxaaHCcKONd HACHTUYHOCTHU: TAaTPUOTU3MA, JIIOOBU U YBa)KEHUE
k OTeyecTBy, 4yBCTBO rOPJOCTHU 3a CBOIO Po/inHy, 32 pOCCUNCKYIO XUMHUYECKYIO HAYKY

- ®opMupoBaHKE 11EJIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKH, a TAKXKE COLIMATILHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U
JTyXOBHOMY MHOT000pPa3UI0 COBPEMEHHOTO MUpPa

- ®opMupoBaHKE OTBETCTBEHHOI'O OTHOIICHUS K YUEHHUIO, TOTOBHOCTH M CIIOCOOHOCTH K
CaMOPa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBAIIMH K 00YYEHHUIO U MO3HAHUIO, BRIOOPY
poQHILHOTO0 00pa30BaHus HA OCHOBE HH(POPMAIIMH O CYIIECTBYIOMINX MPO(ecCusx U TUIHBIX
npodeccuoHaNbHbIX MpeanoyTeHnid. OCO3HaHHOMY ITOCTPOECHUIO UHIUBUAYATbHBIX
00pa30BaTeNIbHBIX TPAEKTOPUN C YUETOM YCTONUYMBBIX TO3HABATEIBHBIX HHTEPECOB

- (popMupoBaHNE KOMMYHMKATHBHON KOMIETEHIIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO
MI0JIE3HOU, YUeOHO — UCCIIeI0BATENILCKOM, TBOPUECKOM U IPYTUX BUJAX AEATEIbHOCTU

- GopMupoBaHUE U MOHUMAHHUE IEHHOCTH 3JI0POBOTO U O€37101acTHOro 00pasa KU3HHU,
YCBOEHHE MPAaBUJ WHAMBUIYAIHOTO U KOJUIEKTUBHOTO 0€30MacHOI0O MOBEJCHUS B UpE3BbIYAHBIX
CUTYaLUAX, YTOKJAIOUIUX KU3HU U 3J0POBbIO JIIOJEH

- @opMHUpoOBaHKE TIO3HABATEILHOW HHPOPMATMOHHOM KyAbTYphI. B TOM uncne pa3Butue
HAaBBIKOB CaMOCTOSATENILHONW PabOThI ¢ y4eOHBIMHU MOCOOMSIMH, KHUTAMH, TOCTYIHBIMU
WHCTPYMEHTAMH M TEXHUYECKUMU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTUN



- ®opMupoBaHKE OCHOB SKOJIOITMUECKOT0 CO3HAHUS HA OCHOBE MPU3HAHUS LIEHHOCTHU XKU3HU
BO BCEX €€ MPOSBICHUAX U HEOOXOAMMOCTH OTBETCTBEHHOTO , OEPEKHOT0 O THOIICHUS K
OKpYKalollen cpene

-Pa3BuTHE rOTOBHOCTH K PELIEHUIO TBOPUYECKUX 3a/a4, YMEHNUE HAXOAUTh aJICKBATHbIE
criocoObl OBEJICHHUS U B3aUMOJICHCTBUE C TApTHEPAMH BO BpeMs yueOHOW U BHEY4eOHOM
JESITEIbHOCTH, CIOCOOHOCTH OLIEHUBATh IIPOOJIEMHBIE CUTYAL[UU

MeTanpeaMeTHBIMHUPE3YJIbTaTaAMU U3Y4EHUS Kypca «XUMUs» ABIseTCS POPMUPOBAHKE
YHHUBEpCAIbHbIX YueOHBIX neicTBuil (YVY /).

Tloznasamenvhvie YVJI:

- CaMOCTOSITEIIEHO OOHAPY)KUBATH U (POPMYITUPOBATH YUEOHYIO MTPOOIEMY, ONPEACIATh 1eITh
y4eOHOM 1eATeNbHOCTH, BHIOMPATh TEMY pabOThI

- BriiBurars Bepcuu peuieHus npoOiaeMbl, 0CO3HAaBAaTh KOHEUHBIH pe3yabTaT, BBIOUPATh U3
MPEI0KEHHBIX U UCKaTh CAMOCTOSITENIBHO CPEJCTBA TOCTHKEHUS 1IEIH.

- CocTaBusATh (MHIMBUYaIbHO WM B IPYIIE) IUIaH PEIICHUs TPOOIeMbI (BBIIOJTHEHUS
MIPOEKTA).

- PabGoTas no muiany, cBepsATh CBOU JEMCTBUS C LIETBIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKHU CaMOCTOSITENBHO.

- B nuanore ¢ yuuteneM coBEpIIEHCTBOBATh CAMOCTOSTEIHHO BEIpaOOTaHHbIE KPUTEPUN
OIICHKH.

Kommynuxamuenvie YV/I:

- CaMOCTOSITENIbHO OPraHNU30BbIBaTh Y4€OHOE B3aUMO/IEHCTBUE B TpYIIIE (OMpeneisTh 00mue
LEJIH, paclpeeNaTh POJH, JOrOBapyuBaThCs APYT C APYroM U T.1.).

CpenctBoM (hopMupoBaHUS KOMMYHUKATUBHBIX Y Y ][ ciy’KaT TEXHOJIOTHS MPOOIEMHOTO
nuanora (moOyKIaromui | TTOABOISIINKA TUAIoT) U paboTa B MAJIBIX TPYIIIAX, a TAKKE
UCIOJIb30BAHUE HA YPOKAX IEMEHTOB TEXHOJOTUH NMPOTYKTUBHOTO YTECHUS.

IIpeaMeTHBIMHU pe3ylIbTaTAMU U3YUEHUSI TPEIMETA «XUMUS) ABIISIOTCS:

- GopMHUpOBaHKE IEPBOHAYATIBHBIX CUCTEMATH3UPOBAHHBIX MPEICTABIECHUHN O BEIIECTBAX, UX
IIPEBPAILEHUAX U IPAKTUUECKOM IPUMEHEHNN; OBJIaJICHHE TOHATUIHBIM alapaToM 1
CHUMBOJIMYECKUM SI3IKOM XUMMUU;

- Oco3HaHHE 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMUUYECKOH HAyKH KakK 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, XUMUYECKUX [IPEBPAILEHUI OpraHNYeCKUX U HEOPraHUUECKUX
BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUH *HMBON M HEKUBOM MPUPOIbI; YriyOsIeHUE NPeICTaBIECHUH O
MaTepUaIbHOM €IMHCTBE MUPA;

- OBnasieHre OCHOBaMM XMMHUYECKON TPaMOTHOCTHU: CIIOCOOHOCTBIO aHAJIU3UPOBATh U
00BEKTUBHO OLICHUBATH )KU3HEHHBIEC CUTYAIH, CBA3aHHbIE C XMMHEH, HABbIKAMH O€3011aCHOTIO
oOpaleHus ¢ BeleCTBAMHU, UCIIOJIb3yEMbIMU B IOBCEAHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH U
IUTAHUPOBATh SKOJIOTUYECKU O€30I1acCHOE MOBEICHHUE B LIENIAX COEPEKEHUS 310POBbS U
OKpY>Karolle cpeibl;

- GopMHUpOBaHKUE YMEHUH yCTaHABIMBATh CBSI3U MEX]ly pealbHO HaOII01aeMbIMU
XUMUYECKUMU SIBJICHUSAMH U MIPOLIECCAMH, TPOUCXOIAIIUMHU B MUKPOMUPE, OOBSICHATH IPUUMHBI
MHOT000pa3us BEIECTB, 3aBUCUMOCTb UX CBOICTB OT COCTaBa U CTPOEHUS, a TAK)KE 3aBUCUMOCTb
IIPUMEHEHMSI BELLIECTB OT UX CBOICTB;

- [IprnoOpeTenus omnpITa UCIOJIb30BaHMsI PA3IMYHBIX METOJ0B U3YUEHHUs BEIIECTB;
HaOJI0/IeHUS 32 UX MPEBPALLIEHUSIMH P MPOBEJCHUN HECTOKHBIX XUMUYECKUX SKCIIEPUMEHTOB C
HCIOJIb30BaHUEM JTAOOPATOPHOTO 000PYIOBAHHS U IPUOOPOB;

- YMeHue 0Ka3bIBaTh MEPBYIO MOMOIIIb MTPU OTPABICHUSAX, 0)KOTaX U APYTUX TpaBMax,
CBSI3aHHBIX C BEILIECTBAMH U JJAOOPATOPHBIM 000PYI0BaHUEM;

- OBnasieHue nprueMamu paboThl ¢ HHPOpPMaLUel XMMUYECKOTO COJIepKaHu,
MIPEJCTAaBICHHOM B pa3Ho ¢opMe (B BUAE TEKCTa, GOpMYIl, TpapHKOB, TAOTMYHBIX JAHHBIX, CXEM,
¢doTtorpaduii u np.)

- Co3ntanrie OCHOBBI JJIs1 POPMHUPOBAHUS MHTEpEca K PaCIIUPEHUIO U YIITyOJISHUIO
XUMUYECKUX 3HAaHUN U BBIOOPA XUMUH KaK MPOQUIBHOTO MpeaAMeTa MPH Mepexoie Ha CTyIeHb



cpenHero (moHOro) o01ero 00pa3oBaHus, a B JAIBHEUIIIEM U B Ka4eCTBe CEphl CBOE
podecCHOHAIBHON IeATETHbHOCTH;

.- DopMHUpOBaHUE ITPEACTABICHUI O 3HAUEHUH XUMUYECKON HAyKU B PELICHUU COBPEMEHHBIX
HKOJIOTUYECKUX MPOOJIEM, B TOM YHCIIE B IPEIOTBPAILICHUN TEXHOTCHHBIX U HKOJIOTHYECKUX
Karactpod.

COAEPKAHUE YYEBHOT'O ITPEJIMETA 8 KJTIACC

Pasznen 1. OcHOBHbIe NMOHATHS XUMHHU (YPOBEHb AaTOMHO- MOJIEKYJISIPHBIX NPeICTABJIEHUI)
(54 4)

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HAHU. BellecTBa u nux ceorictBa. MeTo bl
TO3HAHMS B XUMHUH: HAOIIO/IeHNE, dKciepuMeHT. [IpueMbr 6e3o0macHoOM paboThl ¢ 000pyI0BaHUEM U
BemecTBamMu. CTpoeHHE IIaMEHU

YucTteie BemecTBa 1 cMecu. CriocoObl OYMCTKU BEIIECTB: OTCTanBaHueE, GUIHTPOBAHKE,
BBITTAPUBAHUE, KpUCMALIUZAYUS, OUucmuiisayus. Du3ndeckrue 1 XUMHUUECKHUE SBJICHUSI. X UMUUECKHE
peakuuu. [Ipu3HakK XUMAYECKUX PEAKIIUN U YCITIOBUSI BOSHUKHOBEHHS M TEUCHHSI XUMUY €CKUX
peaKuui.

ATOMBI , MOJIEKYJIBI M MOHBI. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHS.
Kpucrannmaeckue u amopdusie BemecTBa. Kpuctamimdeckue pemeTki: HoHHas, aTOMHAas 1
MOJIEKYJIApHasA. 3aBUCUMOCTh CBOWCTB BEIIECTB OT TUIA KPUCTAIUIMYECKON pemieTku. [IpocTeie n
CJIO’KHBIE BEIIECTBA. XUMHUUECKUN 3JIEMEHT. MeTasuibl 1 HeMeTalulbl. ATOMHAsl €IMHULIA MACCHI.
OTtHOcuTeNnbHAs aTOMHAs Macca. S3bIK XUMHH. 3HAKH XUMUYECKHUX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA COCTaBa BeulecTBa. XuMuueckue popmyisl. OTHOCUTETbHAS MOJIEKYJIsIpHAs Macca.
KadecTBeHHBIN ¥ KOJIMYECTBEHHBIN COCTAB BEIIECTBA. BBIYMCIICHNE 110 XUMHYECKIM (HOpMYyIiaMm.
MaccoBast 107151 XMMHUYECKHUX JIEMEHTOB B CII0KHOM BEIIECTBE

BanenTHOCTh XUMHUYECKUX 371€MEHTOB. Onpe/ienieHrne BaJIeHTHOCTH 3JIEMEHTOB 1o (popmyram
OouHapHbIX coeauHeHui. CocTaBlieHne XUMUYECKUX (DOPMYIT MO BaJIEHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH COXpaHEHHUs Macchl BemecTB. JKu3Hb u
nesarebHocTeM. B. JIomoHOcoBa. XuMuueckue ypaBHEHUS. THITBI XUMUYECKUX PEaAKIUA
IIpakTuyeckue padoTbi:

o [IpaBuia TexHuKH 06€30MACHOCTU MU paboTe B XUMUYECKOM KaOuHeTe. 3HAKOMCTBO €

J1a00paTOPHBIM 000PYTIOBAHUEM.

e OuncrkKa 3arpsi3HEHHON MOBAPEHHOMW COJIM.
PacuerHble 3aa4u. BoruncieHue OTHOCUTENHHON MOJIEKYISIPHOM MacChl BELECTBA MO (opMyIe.
Briuncnenue MaccoBoil 1011 3J1IEMEHTa B XUMUYECKOM COEIMHEHUH. Y CTAHOBJIEHUE NIPOCTENIIEH
(hopMyITbl BEIIECTBA [0 MACCOBBIM JIOJISIM AJIEMEHTOB. BhIuncIieHUs IO XUMUYECKUM ypaBHEHUSIM
MacChl WM KOJIMYECTBA BEILIECTBA 10 U3BECTHOM MacCe UM KOJIUYECTBY OJHOTO U3 BCTYMAKOUIUX
WJIY TIOJIYYAIOIINXCSA B PEAKIUU BELECTB.

Kucnopoa. Haxoxnenue B mpupoe. [lonydyenue kucinopoaa B 1abopaTtopuu u
MPOMBILITIEHHOCTH. PU3NYECKHE U XUMHUECKHE CBOMCTBA KUcopoa.. [[pumMenenne kuciopoa.
KpyrosopoT kucnopoaa B npupoje. O30H , alnoTponus kuciiopoaa. Bo3ayx u ero cocras. 3amura
aTMoc(epHOTo BO3/yXa OT 3arpsi3HEHU.

Bonopon. Haxoxnenue B mpupose. [lomyuenue Bogoposaa B 1a00paTOpuu U
MPOMBIIITIEHHOCTH. PU3NYECKHE U XUMUUECKUE CBOMCTBA BOJOPOaAa. BoIopos — BOCCTAHOBUTEI.
Meps! 6e30macHocTH IpH paboTe ¢ BogopoaoM. [Ipumenenue Bogopoa.

Bopna . MeTtoibl onpeziesieHHs cCOCTaBa BOJIbl — aHAINU3 U CUHTE3. PU3HUECKUE U XUMUUYECKHE
CBO¥CTBa BOJIbl. Boa B mpupoe u crocoObl ee 04nCTKU. Adparus BoAbl. XUMUYECKUE CBOMCTBA
BoJibl. [IpuMenenue Bosibl. Bosna — pactBopurens. PacTBopuMocTs BemiecTB B Boje. Omnpesenenne
MAacCOBOM JI0JIM PACTBOPEHHOIO BEILIECTBA.



KonnuectBennsie oTHOLIEHKS B xuMun. KonnuecTBo BemecTBa. MoJib. MosisipHast macca.
3akoH ABorajapo. MoJsipHbiii 00beM ra3zoB. OTHOCUTENbHAS TIOTHOCTH Ta30B. OObeMHbBIE
OTHOILIEHHUS Ta30B MPU XUMUYECKUX PEAKIIMSIX.

Baxneiimue kiraccel HEOpPraHMYECKUX coequHEeHMH. OKCHUIBI: COCTaB, KJIACCHU(UKAIIHS.
OcHoBHBIE U KUCTOTHBIE OKCUIbI. HoMeHnkaTypa okcuaoB. Ousnyeckrue U XUMUYECKHUE CBOMCTBA,
MOJIy4€HHE, TPUMEHEHUE OKCHJIOB.

Iunpoxcunet .Kitaccudpukanus ruapokcunoB. OcHoBanus. Coctas. lllenoun n
HepacTBOpuMbIe OCHOBaHUsA. HomeHkiatypa. @u3ndeckue 1 XUMHUYECKUE CBOMCTBA OCHOBaHUH.
Peakuus neditpanuzauuu. [lomyyenue. [Ipumenenue. AMdoTepHbie OKCHUIbI U THIPOKCHIBI

KucnoTsl: cocraB, kinaccudukamnus ¥ HOMEHKIAaTypa. Ou3nveckne U XUMHYECKUE CBOMCTBA
KHUCJIOT. BBITECHUTENBHBIN PsiJi METAIIIIOB

Comu.: cocraB, knaccudukamus 1 HOMeHKIaTypa. Ousnyeckue u XUMUYECKHUE CBOMCTBA
couieil. PacTBopuMOCTSh coJield B BoJie. XUMUUYECKHUE CBOMCTBA COJIEH CIIOCOOBI MOTYYEHUS COJICH.
[Ipumenenue conen

I'eneTnueckas cBsI3b MEK1Yy OCHOBHBIMH KJIACCAMH HEOPTAaHUYECKUX COCTUHECHUM.

Paznea 2.Ilepuoguyeckuii 3aKOH U MEPUOANYECKAS] CHCTEMAa XMMUYECKHUX 3JIEMEHTOB
JA.N.Menneneesa. Ctpoenue aroma (7 4)

[TepBbie MOMBITKHM KIAaCCU(UKAITMN XUMHUIECKUX 371eMeHTOB. [[IoHATHE O Tpynmax cXo HBIX
aMeMeHTOB. ECTeCTBEHHBIE CEMEICTRA MIETIOYHBIX METAIIOB U TAJIOT€HOB. biiaropoaabie ra3bl.

[Tepuonnueckuii 3akon JI. 1. MenaeneeBa. [lepuoanyeckas cucrema Kak €CTECTBEHHO-
Hay4dHas KiaccUUKAIUs XUMUISCKUX 3JIEMEHTOB. TabimnuHas Gpopma mpeacTaBICHHs
Kiaccudukanus xumuueckuxienemeHToB. CTpykrypa tabnuusl «[lepuoanueckas cucrema
xumudeckux anmeMenToB J[. Y. MenzaeneeBa» (kopotkas opma): A- u b- rpymimsl, neprobI.
Ou3nyecKuil CMbICI MOPAIKOBOTO 3JIEMEHTa, HOMepa Mepruoia, HoMepa rpyminbl (A5 2IeMEHTOB A-
rpymm).

Crpoenue aToMa: apo U 3J1eKTpoHHas 00oouka. CoCcTaB aTOMHBIX SiA€p: IPOTOHBI U
HeUTpoHbl. M30TOMBI. 3apsi aTOMHOTO s/1pa, MAaCCOBOE YK CIJIO, OTHOCUTEIbHASI aTOMHAs Macca.
CoBpemenHast QOpMYIUPOBKA MOHATHS «XUMUYECKUN IIEMEHT.

DneKTpoHHas 000JI04Ka aTOMa: MOHATHE 00 SHEPreTUYECKOM YPOBHE , €F0 EMKOCTH.
3anoJIHEHNE NEKTPOHHBIX CIIOEB Y aTOMA 3JIEMEHTOB IIEPBOT0 — TPETHErO MEPUOOB.
CoBpemenHast QOpMYIHPOBKAa MEPUOAUUECKOTO 3aKOHA.

3HayeHue neproauueckoro 3akona. Hayuneie noctsixenns/l.M.Meneneena : ucrpapjieHue
OTHOCHTEJIbHBIX aTOMHBIX MACC, IEPECTAHOBKH XUMUYECKUX 3JIEMEHTOB B IEPUOJUUECKOMN
cucteMe. Ku3np u gesareabHocTs [. . Menaeneena.

Crtpoenue atoma. CoctaB aTOMHBIX sifiep. DJIeKTpoHbl. M30T0Mnbl. CTpOoeHHUE 3JIEKTPOHHBIX
000J104ek aToMOB mepBbIX 20 3neMeHToB nepuoauueckoit cuctemsl Jl. M. Menneneesa.

JlabopaTopHble onbIThbl. B3aumoaelicTBue ruIpOKCHIA IMHKA C PACTBOPAMHU KUCIIOT U
IeJI0YEen.

Pazgen 3 Crpoenue Bemects (7 4)

DNEeKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIeMEHTOB. OCHOBHBIE BU/Ibl XUMUUECKOM CBS3H:
KOBaJICHTHAas HENOJISIpHAs, KOBAJIEHTHAs MOJIsIpHAs, HOHHAs. BaJleHTHOCTH 271EMEHTOB B CBETE
3NIeKTpoHHOU Teopuu. CteneHs okucnenus. [IpaBuina onpeeneHus CTENEeHN OKUCICHUs
3JIEMEHTOB.



TEMATHYECKOEIVIAHUPOBAHMUE 110 YYEBHOMY NINPEIMETY «XUMMUSA»

8 ki1ace
Ne Tembl pasgeia Koimunyecrso | KosmnyecTrBo KoimuecTBo
n/n 4acoB KOHTPOJIbHBIX | MPAKTHYECKHX
padoT padoTt
1 OcHoBHbIC IOHATHS XUMHH (YpoBeHb | 54 (51 + 3 5 6
aTOMHO — MOJIEKYJIIPHBIX yaca
MIpE/ICTaBICHUI) pe3epBHOTO
BPEMCHH)
2 [leproauueckuii 3aKoH 1 7 - -
MepHoIUUEcKas cucTeMa
XUMHUYECKnX 3iemMentoB [[. 1.
MenneneeBa. CtpoeHue atoma
3 CrpoeHue BemecTBa. XUMUICCKast 7 1 -
CBSI3b
UTOTO 68 6 6

COIAEP KXAHUE YYEBHOI'O ITPEJIMETA 9 KJIACC

Pa3nen 1. MHorooOpasue xumuyeckux peaxmuii (17 u)

Knaccudukanus XuMuueckuxX peakiuii: peakiiuu COeTUHECHHS,
pasnokeHus, 3aMenieHus, oOMeHa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu. OKHCIUTENb,
BOCCTAHOBUTEJIb, MPOILIECCHI  OKUCIECHHUS W  BoccTaHOBIeHUs. (CocTaBieHUE  ypaBHEHMI
OKHCITUTEIHFHO-BOCCTAHOBUTEIILHBIX PEAKIIMMA C IIOMOIIBI0 METOa SJIEKTPOHHOTO OaJlaHca.
TennoBeie AhGHEKTH XUMHUYECKUX PEaKIUA. DK30TEPMUUYECKHE M SHIOTCPMHYECKHE PEaKIIHH.
TepMmoxumuueckue ypaBHeHUs. PacU€Thl 10 TEPMOXUMUYECKUM YPABHECHHSIM.
CkopoCTh XMMHYECKUX peakiui. DakTophl, BIMSAIONIME HA CKOPOCTh XUMHUUYECKUX pPEaKIIHi.
[TepBoHayanpHOE IPEACTABICHHUE O KaTalu3e.
Oo6parumsie peakuun. [IoHATHE O XUMHUYECKOM PaBHOBECHH.
XUMHUYECKUE PEaKlMU B BOJAHBIX PAaCTBOpax. DIEKTPOIUTHI U HEINEKTpoJauThl. Monsl. KaTnonsl u
aQHUOHBI. [ uopamuasmeopus
pacmeopos. DIEKTPOJIUTHUECKAS TUCCOIUALIMS KUCIOT, OCHOBAHMI
u cosiei. Citabble ¥ CHIIbHBIC AJIEKTPOIUThL. CTETICHb JUCCOLUAIINH.
Peakiiuyn nonHOro oOMeHa. Y cIoBHS TCUCHHS pEaKIIMii HOHHOTO
oOMeHa 110 KOHIA. XMMHYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCAMHCHUN B
CBETE MpeICTaBICHUN 00 AIEKTPOJIUTUUECKOMN JIMCCOIAIINHT n OKHCIIUTEIBLHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUSX.
Iousmue o eudponusze conetl.
JdeMoHcTpanum:
[Ipumepsl 3K30- U SHIOTEPMUUYECKUX peaKLnii. B3auMoielicTBuEe IMHKA C COJISTHOM U YKCYCHOM
KUCJIOTOU. B3auMoaencTBue rpanyIupoOBaHHOTO IMHKA U IUHKOBOU IBLUIN C COJISIHOM KUCIIOTOM.
B3aumogeiictBue okcuna meau (II) ¢ cepHoit kMca0TON pa3HOIl KOHIIEHTPALMU MPH pa3HbIX
TeMneparypax.
['openue yris B KOHLEHTPUPOBAHHOM a30THOW KUCIIOTE. ['OpeHne cepbl B pacIUIaBIECHHOM CEIUTPE.
HcnpiTanue pacTBOPOB BEIIECTB HA DJIEKTPUYECKYIO IIPOBOJAUMOCTS. JIBUKEHUE HOHOB B
JIEKTPUYECKOM II0JIE.
IIpakTnuyeckune padoThbI:
N3ydenue BIUsHUA YCIOBUM MPOBEACHUS XUMUUYECKON PEAKIIMU HA €€ CKOPOCTb.
Pemrenne skcniepuMeHTANIBHBIX 3a7a4 110 TeMe «CBOMCTBA KUCIIOT, COJIEH M OCHOBAHUM Kak
3IEKTPOIIUTOB)
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JlaGopaTopHble onbIThI: Peakiinu oOMeHa MEeXIy pacTBOPaMHU dIEKTPOJIUTOB
Pacyernble 3a1a4u: BeruuciaeHus 110 TEPMOXMMUYECKUM YPABHEHUSAM PEAKIIMM.

Paznen 2. Muoroo6pasue BerecTs (434)

Hewmeramnel. T'anorensl. IlonoxeHue B NEpUOIMYECKOM CHCTEME XUMHUYECKHX 3JIEMEHTOB,
cTpoeHue ux aromMoB. HaxoxaeHnue

B nnpupoae. Pu3ndecKue 1 XUMHYECKHE CBOMCTBA T'AJIOT€HOB.

CpaBHuTENbHAs XapakTepucTuka rajoreHoB. IloilyueHMe W mNpuUMEHEHHE TaJoreHoB. XJop.
dusnyeckue U xuMHueckue cBoiictBa xiopa.llpumenenne xyopa. XiaopoBoaopona. Pusmyeckue
cBoiictBa. [lomydyenue. ConsiHas kuciora U e€ cosnu. KauecTBeHHasl peakuus Ha XJIOPHA-HOHBI.
PacnioznaBanue xnopuaoB, OpoMUI0B, HOIUIOB.

Kucnopon u cepa. Ilonoxenue B nepuoguveckoi CUCTEME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE UX
atoMmoB. Cepa. AIIIOTPONHSI CEPBI.

dusnueckue U xumudeckue cBorctra. Haxoxaenue B mpupoe. [Ipumenenue cepsl. CepoBOIOpOI.
CepoBo10po/iHask KUCIOTA U €€ COJIU.

KauectBennass peaxkiuss Ha cyiabdua-uonsl. Oxcupg cepbi(1V). ®dusznuecknue M XUMHUYECKUE
cBorictBa. [Ipumenenne. CepHuCTast KUCIOTA U

e€ comu. KauectBennas peakuust Ha cynbQuT-HoHbI. Oxcun cepbi(VI).

Cepnas xucnora. XMMHYECKHE CBOMCTBA pa30aBIeHHON M KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI.
KauecTtBenHas peakuust Ha cyiab(GaTHOHBI. XUMHUYECKUE PEaKIUH, JIeXKAIIHe B OCHOBE MOTYyYEHUS
CEPHOM KUCJIOTHI B IPOMBIIUICHHOCTH. [ [pMeHeHne CepHON KUCIIOTHI.

Azot u docdop. IlomoxxeHne B NEPHUOTUIECKON CHCTEME XUMHUYECKUX AJIEMEHTOB, CTPOCHUE MX
aToMOB. A30T, (U3NYECKHE U XUMHUYECKHE CBOWCTBA, MOJydeHHUE W TpuMeHeHue. Kpyrosopor
azoTra B

npupoae. AMMuak. PU3nyecknue 1 XMMUYECKHUE CBOMCTBA aMMHaKa,

noiaydyeHue, npumeHenue. Conn aMMOHHUsL. A30THasI KUCJIOTA U €€

cBoiicTBa. OKUCTUTENbHBIE CBOMCTBA a30THOM KUCIOTHI. [lomyuenue

a30THOW KHUCJIOTHI B TAOOpaTOpuu. XUMUUECKHE PEaKIUH, JIekKallre

B OCHOBE IOJYYEHHUs a30THOM KHUCIIOTHI B IPOMBINUIEHHOCTU. [IprMeHeHue a30THON KHUCIOTHI.
Conu a30THOM KHCIOTHI ¥ UX MPUMEHEHUE. A30THBIE yI00pEHUSI.

®docdop. Amtorponust pocdopa. PuU3NUECKUE U XUMUUECKHAE

cBorictBa pochopa. Oxcun pochopa(V). PochopHas kucinora u e

cosm. DocdopHbIe yIoOpeHus.

VYrnepon u kpemuuil. [lonoxxenue B nepuoauueckoil cucreme

XUMHUYECKUX 3JIEMEHTOB, CTPOCHUE UX aTOMOB. YTJIepo. AJIOTpONus

yraepoaa. dusndeckue U XUMUUYECKUE CBOMCTBA yriaepoaa. AncopOuus. YrapHsblil ra3, CBoOCTBa U
¢usnonoruyeckoe AeWCTBUE Ha OpraHu3M. YTJEKHCIBbIM ra3. YroyibHas KHCIOTa U €€ COJU.
KauecTtBenHas peakuus Ha kapboHaT-HOHBL. KpyroBopot yriepojaa B npupoe.

Oprannyeckue COeIMHEHUS YIIIepoaa.

Kpemunii. Oxcun kpemuusi(I1V). Kpemuauesas kucnora u e€ comu. Cmexno. Llemenm.

Mertannsl. [lonoxeHnne METAIIOB B MEPUOJUYECKON CUCTEME XUMHUYECKUX DJIEMEHTOB, CTPOCHUE
UX aTOMOB. Meramndeckas cBs3b. PU3NUECKUE CBONMCTBA METAUIOB. Psii aKTMBHOCTH METaJIOB
(37EKTPOXUMHUECKUI D]l HANpsHKeHUH MeTayuloB). XHMMHUYECKHE CBoMcTBa MeTayuioB. OOuue
crocoObl moy4yeHus: MeTauioB. CIijlaBbl METAJUIOB.

[Ilenounsie Metauibl. [1os10’keHNE 1IETOYHBIX METAJIOB B MIEPUOINYECKON CUCTEME, CTPOCHUE UX
atoMmoB. Haxosxienue B npupoJe.

Du3nyecKnue U XUMHUUYECKUE CBOWCTBA IIEJIOYHBIX METAIOB. [I[puMEeHEHNE IETOYHBIX METAIOB U
HUX COCMHECHUM.

[IlenouHo3emenbHble MeTalIbl. [l00XKEHNE IIETOYHO3EMENBHBIX METAJUIOB B IEPUOINYECKON
CUCTEME, CTpPOCHHME HUX aTtoMoB. Haxoxxnenue B mpupoje. MarHuid ¥ KajnbLMi, UX BaKHEUIIUE
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coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Antomunuil. IlonoxeHue amOMUHHA B TEPUOJUYECKONM CUCTEME, CTPOECHHE €ro aToMa.
Haxoxnenune B mnpupone. dusnueckue MW XUMHUYECKHME CBOMCTBA ailtoMHUHMSA. [IpuMeHeHue
ATIOMUHUS. AM(POTEPHOCTh OKCH/IA ¥ THAPOKCHA AITIOMUHUSI.

Kenezo. [lonoxkenne xeneza B NEPUOJUYECKON CUCTEME, CTpOeHHe ero aroma. HaxoxxneHue B
npuposae. dusuueckre MW XUMHUYECKHME CBOWMCTBa keie3a. BaxHeilline coenuHeHHs »kenesa:
okcubl, ruapokcuabl U conu xenesa(ll) u sxenesa(lll). KauectBennsie peakuun Ha uoHbl Fe2+ u
Fe3+.

JdemoHncTpaumnu:

duznyeckue cBoiicTBa rajoreHoB. [lomydyeHne Xa0poBoI0poaa U PACTBOPEHHE €r0 B BOJIE.
AnnotponHsie Moupukanuu cepbl. OOpasibl IPUPOAHBIX CyIb(UI0B U cyabdaroB. [lomyuenue
aMMuaKa U ero pactTBopeHue B Bojie. O3HakoOMIIEHHE ¢ 00pa3liaMu MPUPOAHBIX HUTPATOB,
tdocdaros
Monenu KpuCTaNIMYeCKUX PelETOK anMasa U rpaduta. 3HaKOMCTBO ¢ 0Opa3laMu NPUPOTHBIX
KapOOHATOB M CUJIMKAaTOB 3HAKOMCTBO ¢ 0Opa3laMy Ba)KHEUIINX COETMHEHUI HATpHs, Kalus,
MPUPOIHBIX COETMHEHUN KalbLIMs, PyAaMH XkKeJje3a, COeIMHEHUIMU antoMUHUsL. B3aumoneiicteue
LIEJIOYHBIX, [IEIOYHO3EMENBHBIX METAIJIOB U aJTIOMUHUS ¢ BOJIOW. Cxkuranue xeiesa B KUCIOpO/ie
U XJIOpe.

IIpakTHyeckue padoThI:
[Tony4yenue COJISTHONM KUCIOTHI U U3yYEHUE €€ CBOMCTB.

Pemenue sxcriepumMeHTaNIbHBIX 3a7a4 10 TeMe «Kucnopos u cepa»

[Tonyuenue amMmmuaka u U3y4eHHe ero CBOMCTB.

[Tonygyenue oxcuaa yriepona (I1V) u uzydenne ero cBoicTB. PacrioznaBanue kapOOHATOB.

Pemenue skcriepuMeHTaNBHBIX 3a7a4 10 TeMe «MeTalibl U UX COSIUHEHUS.

JlaGopaTopHble ONBITHI:

BriTecHeHue ranorenaMu Apyr Apyra U3 pacTBOPOB UX COEAMHEHUH.

KauectBennsie peaknuu cyiabhu-, CyabGUT- U CyibdaT- HOHOB B pacTBOPE.

O3zHakomJieHHe ¢ 00pa3laMu cepbl U €€ MPUPOTHBIMU COCTUHEHUSIMHU.

BsauMmonelicTBue cojieii aMMOHHUS CO IIIETOYaMHU.

KauecTBeHHbIe peakiiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

KauecTBeHHas peakiiys Ha yrJIEKUCIBIH ra3.

N3yuenune 00pa3ioB MeTaioB. BzauMoaeicTBHE METAIIIOB C PACTBOPAMHU COJICH.

O3HakoMJIEHHE CO CBOWCTBAMU U MpEBpaIlleHUsIMU KapOOHATOB U THAPOKapOOHATOB.

[Tonyuenue rupoKcHia ATFOMUHUS U B3aUMO/JICHCTBHE €r0 ¢ KUCIOTaMU U IIEI0YaMH.
KauecTBennsie peakunu Ha noHbl Fe2+ u Fe3+
PacuerHbIe 3amaun:

Borurcnenus mo XuMHYECKUM ypaBHEHUSIM MacChl, 00bEMa MM KOJMYECTBA BEIIECTBA OJHOTO U3
MIPOJIYKTOB PEAKIIUU TI0 MACCE UCXOIHOTO BEIIECTBA, 00BEMY MIIM KOJHMUECTBY BEIECTBA,
COJIEPIKaIEr0 OMPENEIEHHYIO 00 pUMeceH.

Paznen 3. Kpatkuii 0630p BaXHEHITUX OpraHUYeCcKUX BeliecTs (8 1)

[Ipeamer opranuueckoil xumuu. Heopranmueckue M OpraHUyecKHe COEAUHEHUS. YTJIEpon —

OCHOBA *U3HU Ha 3emiie. OCOOEHHOCTH CTPOCHHSI aTOMa YTiepoa B OPraHUuYECKIX COSTUHEHUSX.

VYraeBogoposl. [IpenenbHble (HachIEHHbIE) YIIIEBOAOPOIBI.

MeraH, 3TaH, NponaH — MPOCTENIINE MPEACTABUTENH MPEIETbHBIX

yraeBoaopoaoB. CTpyKTypHbie (GOPMYIBl YTIE€BOAOPOIOB. [oMoJOrMYeckuii psia MpeaeabHbIX

yriaeBonopoaos. 'omonoru. dusnueckue n

XUMUYECKHE CBOMCTBA MPEEIbHBIX YIIIeBOAOPOA0B. Peakiiuu ropenus u 3amenienus. Haxoxnenue

B MPUPOJIE NTPEACTBbHBIX YIIIeBOA0POI0B. [IpMeHeHne meTaHa.

HenpenenbHbie (HeHACHIIIEHHBIE) YIIIE€BOAOPOIbl. DTUICHOBBIN

Pl HENpeNeNbHBIX YIJIeBOAOPOAOB. JTuiieH. DU3MYECKHEe M XUMUYECKHE CBOWCTBA ASTUJICHA.
11
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Peakuus npucoenuuenus. KauecrBeHHbie
peakuuu Ha 3tuieH. Peakuus nonumepusanuu. [lonuatunes. [Ipumenenne stunexa.

ANETHIICHOBBIN Psii HENIPENENIbHBIX YIIIEBOI0POIOB. ALIETHIIEH.

CaoiicTBa aneruiena. [I[pumenenue ameTusiieHa.

[IpousBoubie yriieBoaopoaoB. Kpatkuii 0630p opraHuyecKux
COEJIMHEHUI: OJJHOATOMHbIE CIIUPTHI (METAHOJI, ITAHOJI), MHOTOATOMHbIE€ CIUPTHI (ITHJICHIJIUKOJIb,
TIIMIEPUH), KApOOHOBBIE KUCIIOTHI
(MypaBbUHas, YKCYCHasl), CIIOKHbIE S(HPBI, KHUPBI, YIIeBOIbl (TIIOKO3a, caxaposa, Kpaxmad,
LIEJUTIOJI03a), AMUHOKHUCIIOTHI, Oenku. Posib
O€EJIKOB B OpraHU3Me.

[lonsiTHE O BBICOKOMOJIEKYJSAPHBIX BemiecTBaX. CTpyKTypa MOJUMEPOB: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, CTENEeHb NMoMMepu3aluu. [lonusTuieH, noaunponieH, HOJTUBUHUIXIIOPUL.
JdemoHncTpaumnu:

Monenu MOJIeKya OpraHuYecKuX COeAMHEHU. ["'openue yrieBogopoIoB U 0OHapyKEeHHE
MIPOJIyKTOB UX ropenus. Kauecrsennas peakuus Ha atuieH. [lonyuenue stunena. PactBopenue
3TUJIOBOTO CIMpTa B Boje. PacTBopenue rimuepuHa B Boje. [lonydeHue u CBOMCTBA yKCyCHOU
KHUCTOTHI. VccnenoBanre CBOMCTB )KUPOB: PaCTBOPUMOCTH B BOJIE M OPraHUYECKUX PACTBOPUTEISAX.
KauecTBeHHbIE peakIMy Ha INII0KO3Yy U Kpaxmai. O3HaKkoMIIeHHE ¢ 00pa3liaMu U3 u3
MOJIMATHIIEHA, TTOJIUIPOTIHIIEHA, TOJTMBUHWIXIIOPU/A.

[IpakTrueckue pabOThI CrPyNIUPOBAHBI B OJIOKH — XUMHUYECKUE TMPAKTUKYMBbI, KOTOPBIE CITyXKaT
HE TOJIBKO CPEJCTBOM 3aKpEIJICHHs] YMEHHUM U HaBBIKOB, HO TaKXKe M CPEJICTBOM KOHTPOJIS 32
KayecTBOM UX CPOPMUPOBAHHOCTH.

TEMATHYECKOEIVIAHUPOBAHHUE 110 YYEBHOMY IIPEIMETY «XUMMUWA»

9 kaacc
Ne Tembl pazgena KoanuyectBo | KosmuecTBo KounuecTBo
n/n 4yacos KOHTPOJIbHBIX | IPAKTHYECKUX
padoTt padoTt

1 MHoroo6pa3ne XUMHIECKUX 17 2 2

peakuui
2 MHuoroo6pa3ue BeniecTn 43 3 5
3 Kpatkwuit 0630p BakHEHITUX 8 1

OpraHMYECKUX BEIIECTB
HUTOTO 68 6 7
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