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I. ITossicHUTEIbHAA 3alIMCKA

Pabouasg nporpamma yueOHOro Kypca mo XUMHHM Mg 9 Kjacca COCTaBI€HA B COOTBETCTBUM C HOPMATHUBHO-TPABOBBIMH

JOKYMEHTAMM:
1. 3akon Poccuiickoit ®enepanuu ot 29.12.2012 Ne273 - @3 «O6 obpazoBanuu B Poccuiickoin denepanuny;

2. @enepaibHbli TOCYJAPCTBEHHBIM 00pa3oBaTENbHBIA CTaHIAPT OCHOBHOI'O OOIIEro 0Opa3OBaHMsI, YTBEPKACHHBIA MPUKA3ZOM
MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit @enepauun ot «17» nexkadps 2010 r. Ne 1897;

3.®enepanbHblii TOCYJAapCTBEHHBINM 00pa3oBaTeNbHBIA CTAaHAAPT HayalbHOro o0mIero oOpa3oBaHus (B peld. NPUKa30B
Muno6puayku Poccuu ot 26.11.2010 Ne 1241, ot 22.09.2011 Ne 2357);

3.Ilpuka3 MunoopaszoBanust P® ot 5 mapra 2004 r. N 1089 "O06 yrBepxkaeHuu (enepaibHOr0O KOMIIOHEHTA TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAaHAAPTOB HAYAJIBLHOT'O OOIIETr0, OCHOBHOI'O OOIIEro U cpeHero (IoJIHoro) odiiero oopasoBanus"” (C U3MEHECHUSIMU
U JIOTIOJTHEHUSIMHU ),

4. OcHoBHas o0pasoBartelibHas mporpaMma ocHoBHOro odiero odpazoanusi ' bOY COIILl um. B.B.Epemeesa c¢. HmwxneaBepkuHo,

5. IlpuMepHbie TIpOrpaMMbl 10 OCHOBHOTO 0011ero o0pa3oBaHusi Mo XUMUM (06a30BbI ypoBeHb) U aBTOpcKOi mporpammel O.C.
INabpuensna (I'adpuensu O.C. nporpamma kypca xumuu Juis 8-11 kiaccoB o01ieodpazoBaTenbHbIX yupexaeauit M: JIpoda,2010r),

6.YMK «Xumus. 9 kinacc. I'abpuessa O.C.,. (Ipoda)», 2010r.

[Iporpamma paccuutana Ha 68 4dacoB (2 yaca B Hejenmo). [laHHas mporpamMma KOHKPETH3UPYET COAepKaHue cTaHaapra, JaéT
pacnpeneneHrue y4eOHBIX 4acoB IO pasziesiaM Kypca, MOCIeI0BaTeIbHOCTh U3YUYEHHUSI TEM U PA3eNiOB C YYETOM MEXKIPEAMETHBIX U
MPEIMETHBIX CBSI3€H, TOTUKH Y4EOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN yUalTuxcs.

XuMus, Kak OJHAa W3 OCHOBOIIOJIATAIOIIUX O0O0JIacTell eCTeCTBO3HAHUS, SBJISETCS HEOTHEMJIEMOM YacThlo 0OO0pa3oBaHUs
MIKOJIBHUKOB. Kak/plii 4eloBeK >KMBET B MUPE BEIIECTB, MOATOMY OH JIOJKEH UMETh OCHOBBI (DyHIaMEHTAIbHBIX 3HAHUHN M0 XUMUU
(XuMUYecKass CUMBOJIMKA, XUMUYECKHE TOHATUSA, (aKThl, OCHOBHBIE 3aKOHBI M TEOPUH), MO3BOJISIONINE BHIPAOOTATh MPEICTABICHUS O
COCTaBE BEIECTB, UX CTPOCHUU, MPEBPAIICHUSX, MPAKTHUYECKOM HCIOJIB30BAHUH, a TaKXKe 00 OMAacCHOCTH, KOTOPYI) OHH MOTYT
MpeAcTaBATh. M3yyas XxuMuio, ydamuecs: y3HalOT 0 MaTepUaIbHOM €IMHCTBE BCEX BEILIECTB OKPYKAIOLIETO MUpPa, 00YCIOBIECHHOCTHU
CBOWCTB BELIECTB UX COCTABOM U CTPOECHHUEM, ITI03HABAEMOCTHU U IIPEACKA3YEMOCTH XMMHUYECKUX SBICHUN. V3yueHne CBOMCTB BEIECTB U
WX TIPEBPAIICHUN CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIJICHUS, a TTpaKkTUdecKas padboTa ¢ BemiecTBaMu (Ja00paTOPHBIE OMBITHI) —
TPYIOIIOOHI0, aKKypaTHOCTH W coOpaHHOCTH. Ha mpumepe XuMUM ydamiuecs MOJNYYarOT MPEACTaBICHUS O METOoAaxX IO3HAHMS,
XapaKTEPHBIX JIJISl €CTECTBEHHBIX HAYK (IKCIEPUMEHTAIIBHOM U TEOPETHUYECKOM).



I1. JIuuHOCTHBIE, MeTaNIpeIMeTHbIE U MPeAMeTHbIE Pe3yJabTAaThl 00y4eHHs
IIpeameTHbIe pe3yJibTaThI:

B no3naeamenwnoit cghepe

3nanue (nonumanue):

— XMMHMYECKON CHMBOJIMKH: 3HAKOB XUMUUYECKUX 3JIEMEHTOB, (POPMYJI XMMHUYECKHX BEIIECTB, YPABHECHUU XUMUUYECKUX
pEeaKLHnii;

— BWOXKHEUIIMX XMMHUYECKUX MOHSATHUI: BEIIECTBO, XUMUYECKUN AJIEMEHT, aTOM, MOJEKYJa, OTHOCUTEIbHBIE aTOMHAas U
MOJIEKYJIIpHAsi MacChbl, MOH, KATUOH, aHUOH, XMMUUYECKAs CBS3b, DJICKTPOOTPUILIATEIIbHOCTh, BAJICHTHOCTb, CTEIEHb OKUCIICHHUS,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIM O0BEM, PacCTBOPHI, IJIEKTPOIUTHI U HEDJICKTPOJUTHI, ICKTPOJUTHUUECKAS TUCCOIUAIINS,
OKHCITUTEIb ¥ BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTAHOBJIEHHE, TEIUIOBOM 3(P(EKT peakiuv, OCHOBHBIE THUIIBI pEaKkIuil B
HEOPraHUYECKON XUMUM;

— (GOpMyYITUPOBOK OCHOBHBIX 3aKOHOB U TEOPHUN XUMHUU: aATOM-

AJEKTPOTUTUYECKON AUCCOLMAIMU U YUYEHHUS O XUMUUYECKOW pPEaKlUM HEMOJEKYJISIPHOIO YUEHHS, 3aKOHOB COXpPaHCHUS
Macchl BEILIECTB, MOCTOSIHCTBA COCTaBa BeulecTB, ABoraiapo; Ilepuogunueckoro 3akona [[. M. MenneneeBa; Teopuu CTPOCHHS
aToMa M yYEHHs O CTPOEHUU BEILIECTBA; TEOPUU

Ymenue nazvieams:

— XUMHYECKUE DJIEMEHTBHI;

— COEIMHEHUS N3YUYEHHBIX KJIACCOB HEOPIraHUYECKUX BEIIECTB;

— OpraHMyecKHe BellecTBa Mo uX (opmyine: MeTaH, dTaH, THIEH, alleTUICH, METaHOJ, 3TAHOJ, TJIUIEPHH, YKCYCHas
KHCJIOTA, TJIF0K03a, caxapo3a.

ObvscHenue:

— (usmyeckoro cmpicia aTOMHOTO (TIOPSIAKOBOTO) HOMEPA XUMHUYECKOTO JJIEMEHTAa, HOMEPOB TPYMIBI W TEpHoaa B
[Tepuonnueckou cucreme /1. 1. MenneneeBa, K KOTOPbIM 3JEMEHT IIPUHAUJICIKUT;

— 3aKOHOMEPHOCTEN U3MEHEHUSI CTPOEHUSI ATOMOB, CBOMCTB 3JIEMEHTOB B IIPE/IeNIaX MaJIbIX IEPUOJIOB U A TpyIII, a TaKKe
CBOMCTB 00pa3yeMbIX MU BBICIITNX OKCHUIOB U THIPOKCHUJIOB;

— CYIIHOCTH MpoLecca MEKTPOIUTHIECKON TUCCOLUALNU U pe-

aKI1il MFOHHOTO OOMEHa.

Ymenue xapaxmepuzosamo:



— XUMHUYECKHUE JIEMEHTHI (0T BOJAOPOAA 10 KalbIUs) HA OCHOBE UX MoyiokeHus B [lepuoauyeckoi cucteMe XUMUYECKUX
sanemeHToB [I. 1. MenneneeBa u 0COOEHHOCTEN CTPOCHHS UX AaTOMOB;

— B3aMMOCBS3b MEXY COCTABOM, CTPOCHUEM U CBOMCTBAMHU HEOPraHUYECKUX BEIIECTB;

— XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB, KHUCIOT, OCHOBAaHUM, aM(OTEpHBIX
COCIMHECHUH U COJIeH).

Onpedenenue:

— COCTaBa BEIECTB MO Ux hopMmynam;

— BAJICHTHOCTH U CTENIEHHU OKUCIICHUS PJIEMEHTOB B COCAMHECHUU ;-

— BUJIOB XUMUYECKOM CBSI3U B COCTMHEHUSX;

— THUIIOB KPUCTAINIMYECKUX PEIIETOK TBEPAbIX BEIIECTB;

— MPUHAJIC)KHOCTH BEIIECTB K OMPEAEICHHOMY KJIACCy COCIMHEHU;

— THUIIOB XUMHUYECKUX PEAKIIUIA;

— BO3MOYXHOCTH MIPOTEKAHMS PEaKIMii HOHHOTO OOMEHa.

Cocmasenenue:

— cXeM cTpoeHus aToMoB nepBoiX 20 snemenToB [lepuonnueckoit cucremsl . 1. Menaeneena;

— (opMyIT HEOPraHUYECKUX COCTMHEHUN N3YUEHHBIX KIIACCOB;

— YpPaBHEHUN XUMHUYECKUX PEAKIIUH.

bezonacnoe obpawenue ¢ XaMU4eCcKON OCYI0M U 1TaOOpaTOPHBIM 000PYIOBaHUEM.

IIposedenue xumuueckoeo IKCnepuMenma.

— MOJTBEPKIAIOIIETO XUMUYECKUE CBOMCTBA U3YYEHHBIX KJIACCOB HEOPTAHUYECKUX BEILIECTB;

— MOJTBEPKIAIOIIET0 XUMUYECKUI COCTaB HEOPTAaHUYECKUX COEANHEHUI;

— TO TOJYYEHUI0, COOMPAHHUIO W PACMO3HABAHUIO Ta3000pa3HBIX BEMIECTB (KHUCIOpPOAa, BOAOPOJA, YIIEKUCIOTO Tasa,
aMMUaKa);

— T10 OTIPEJICIICHHUIO XJIOPUI-, CyIh(haT-, KapOOHAT-MOHOB U MOHA AaMMOHHUSI C TTIOMOIIBI0 KAYECTBEHHBIX PEAKITUH.

Buviuucnenue:

— MAacCOBOH JOJM XUMHYECKOTO dJIEMEHTA M0 POpMYJie COSTMHECHHUS;

— MAacCOBOM JOJIM BEIIECTBA B PACTBOPE;

— MacChl OCHOBHOI'O BEIIECTBA 10 U3BECTHOM MACCOBOM JI0JIE TPUMECEN;

— 00BEMHOM 10JIM KOMITOHEHTA ra30BOi CMECH;



— KOJIMYECTBA BEIIECTBA, 0OBEMa WJIM MAaCChl BEIIECTBA MO KOJHWYECTBY BEIIECTBA, OOBEMY WM MAacce€ pPearcHTOB WIIH
MPOAYKTOB pPEAKIINU.

Hcnonvzosanue npuoopemennvix 3HAHUL U YMEHU 8 NPAKMUYECKOU 0esimelbHOCHU U NOBCEOHEBHOU HCUZHU!

— 1151 6e30macHOro oOpalleHusl ¢ BEIIECTBAMHU U MaTeprajaMy B TTOBCEHEBHOM KWU3HU M IPAMOTHOTO OKa3aHUsI MEPBOM
MIOMOIIHU MPH 0KOraxX KUCIOTAMHU U IIEI0YAMU;

— 1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U MPUPOJIHBIX SIBJICHU;

— JJI KPUTHYECKOM OIIEHKH MH(GOPMAIIUU O BEIIECTBAX, UCIIOJIb3yEMBbIX B OBITY.

B 11eHHOCTHO-OpUEeHTALIMOHHOM cepe

Ananuz u oyenxa TOCHEACTBUM JJIsi OKpYXKaromied cpeabl OBITOBOM W TMPOU3BOJCTBEHHON JESATEIHLHOCTH YEJIOBEKa,
CBSI3aHHOM C MOJYyYE€HHUEM U TIepepabOoTKOM BEIIECTB.

B Tpynosoii cepe

IIposedenue onepayuti ¢ WMCHOJB30BAHHUEM HArpeBaHUs, OTCTAaWBaHUsS, (QUIBTPOBAHUS, BBIMAPUBAHUS; IOTyUYCHHUS,
coOupaHus, pacrio3HaBaHUs BEIIECTB; U3TOTOBJICHUS MOJIENICH MOJISKYI.

B cdepe 6e3o0nacHoCTH KU3HEAEATEIHHOCTH

— CoOurofieHre MPpaBWJI TEXHUKU O€30MTaCHOCTH MPHU MPOBEICHUH XUMHYECKOTO SKCIIEPUMEHTA,

— OKa3aHME MEePBOM MOMOIIM IIPU 0XKOTaX, MOPe3ax U XUMHUUECKUX TPaBMaX.

MeTanpeaMeTHbie pe3yabTaThl:

— UCIIOJIb30BaHUE PA3JIMYHBIX MCTOYHUKOB XUMHYECKOW HH(pOpMAIUW; TOJyYeHHE Takod WH(oOpMaruu, ee aHajaus,
MIOJITOTOBKA Ha OCHOBE ATOT'0 aHAIM3a HH(POPMAIIMOHHOTO MPOIYKTAa U €ro MPe3eHTAIIHS;

— MPUMEHEHHUE OCHOBHBIX METOJOB TMO3HAaHHS (HAOIIOMCHUS, IKCIIEPUMEHTA, MOJCIUPOBAHUS, U3MEPEHUS U T. 1.) JJIS
U3YUYEHUS XUMHYECKUX OOBEKTOB;

— HCIOJIb30BAHHE OCHOBHBIX JIOTMYECKHX OINepauuil (aHalin3a, CHUHTE3a, CpPaBHEHHS, OOOOIIEHHUs, 10Ka3aTelbCTBa,
CUCTeMaTH3alliH, KJIACCU(DUKAIIUU U AP.) IPU U3YUYECHUU XUMHUYECKUX OOHEKTOB;

— (opmynupoBaHuE BBHIBOJIOB U YMO3AKIIOUCHUN U3 HAOTIOEHUN U N3YYCHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH;

— IPOTHO3MPOBAHUE CBOMCTB BEILIECTB HA OCHOBE 3HAHUS UX COCTaBa U CTPOECHUSI, @ TAK)KE YCTAHOBIICHUS AHAJIOTHH;

— (opmynupoBaHue ueH, TUIIOTE3 U MyTEH MPOBEPKU UX UCTUHHOCTH;

— ompejeseHue 1ese U 3a1ad y4eOHOM U HCCIIeI0BATEIbCKON eI TEIbHOCTH U UX TOCTHKEHUSI;

— PacKpbITHE TPUYNHHO-CIICICTBEHHBIX CBA3€M MEXKy COCTABOM, CTPOEHUEM, CBOMCTBAMU, IPUMEHEHUEM, HAXOKICHUEM
B MPUPOJIEC U MOJIYYEHHEM BAXKHEUIINX XUMUYECKUX BEIIECTB;



— aprymMeHTanusi COOCTBEHHOW IMO3UIIMM U €€ KOPPEKTHUPOBKA B XOAE€ AUCKYCCHU MO MaTepHaliaM XHUMHYECKOTO
COJIEP/KAHMUSL.

— YMEHHE OpraHU30BBIBATh Y4EOHOE COTPYAHUYECTBO U COBMECTHYIO JAEATEILHOCTh C YUUTEJIEM U CBEPCTHUKAMU,

— paboTaTh UHIUBUAYAJIBHO U B TPYIIIE: HAXOAUTH 0O0IIEe PEIIeHHEe U pa3periaTh KOHPIUKTHI HA OCHOBE COTJIACOBaHUS
MO3UIINI U yuyeTa UHTepecoB; (OPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBO€ MHEHUE;

— NPUHUMATH TMO3UIMI0 COOECeIHUKA, MOHMMAs MO3UILIMIO JPYroro, pazjinyath B €ro peud: MHEHHE (TOYKY 3pEHUS),
JI0Ka3aTeNbCTBO (apryMeHThI), GaKThl; TUIIOTE3bl, AKCHOMBI, TEOPHUU;

— CTPOUTH NMO3UTUBHBIC OTHOIICHUS B Mpollecce yueOHOM U TO3HABATEILHON JIEATEIbHOCTH,

— KOPPEKTHO M apryMEHTHUPOBAHHO OTCTAWBATh CBOIO TOYKY 3PEHMS, B JUCKYCCUU YMETh BbIJBUTaTh KOHTPAPTYMEHTHI,
nepedpa3zupoBaTh CBOIO MBICIb (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IPU3HABATh OINIMOOYHOCTH CBOETO MHEHHUsI (E€CIIH
OHO TaKOBO) U KOPPEKTUPOBATH €r0;

— TpeajiaraTh aJbTEPHATUBHOE pEllIeHUE B KOH(DJIUKTHON CUTYyaIUU;

— BBIJENATH OOIYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBapUBATHCA O MPABWIIAX U BOIPOCAX JJisi 00CYXICHHs B COOTBETCTBUHU C IMOCTABICHHOM Mepel IpyNoi 3a1adeii;

— OpraHMU30BBIBATH YYEOHOE B3aUMOJECHCTBHUE B TpyIMIe (ONpeAesaTh 00IIre eI, paclpeaessaTh poiiv, JOroBapUBaThCS
IpYT C APYTOM H T. [1.);

— OTOMpATh M UCIOJIB30BaTh PEUEBBIC CPEJCTBA B MPOIECCE KOMMYHHUKAIIMH C IPYTUMU JIObMU (UAJIOT B Mape, B MaJIOH
rpymnmne u T. 1.);

— TIPEJICTABIIATH B YCTHOM WMJIM MUCbMEHHOM (hopMe pa3BepHYTHIN I1aH COOCTBEHHOM JEATeIbHOCTH;

— BBICKa3bIBaTh U 00OCHOBBIBATH MHEHHE (CYXKICHHUE) U 3alpallliBaTh MHEHHUE MMApTHEPA B paMKaXxX JUajora;

— MPUHUMATH PEIICHHUE B XOJI€ INAJIoTa U COTIACOBBIBATh €0 C COOECETHUKOM.

JInYHOCTHBIE pe3yJbTAThl 00y4YeHUS:

— 3HAHUE W MOHUMAHUE: OCHOBHBIX HCTOPHUYECKUX COOBITHH, CBSI3aHHBIX C PAa3BUTHEM XHMHH; JOCTHKCHHH B 00yacTu
XUMUU U KYJbTYPHBIX TpPaAuIMi CBOEW CTpaHbl (B TOM YHCIE HAY4YHBIX); OOIIEMUPOBBIX JOCTHKEHUW B 00JaCTH XHUMUHU;
OCHOBHBIX TPWHIMIIOB W TIPaBWJ OTHONIICHUS K TMPHUPOJE; OCHOB 3J0POBOTO o0Opa3a JKM3HH M 370pOBbecOEperaroimx
TEXHOJIOTHI; MPaBWJI MOBEICHUS B UYPE3BBIYAWHBIX CUTyalUsX, CBSI3AHHBIX C BO3JICMCTBHEM PA3JIUYHBIX BEIIECTB; OCHOBHBIX



mpaB U OOS3aHHOCTEW TpakIaHWHA (B TOM uYHcle OOydYarolerocsi), CBSI3aHHBIX C JIMYHOCTHBIM, NPO(PECCHOHATBHBIM H
KU3HEHHBIM CaMOOTIPEICIICHUEM; COIIMaIbHONM 3HAYMMOCTH U COJACPKaHUs TPOQECCUid, CBI3aHHBIX C XUMUEH;

— YyBCTBO TOPJOCTH 32 POCCHUHUCKYI0 XMMHYECKYI0O HAyKy U JOCTHXKCHHS YUEHBIX; YBOKCHHE U MPUHSITUE TOCTUKEHUM
XUMUU; JIIOOOBh U OEPEKHOE OTHOIIEHHWE K MPUPOJE; YBAKECHHE W YYET MHEHUN OKPYXKAIOUIUX K JIMYHBIM JOCTHXKEHHUSIM B
W3YUYECHUU XUMHU;

— TNpU3HAHHUE IIEHHOCTH COOCTBEHHOTO 3/IOPOBBSI U 370POBbS OKPYXKAIOUIUX JIOJEH; HEOOXOIMMOCTH CaMOBBIpaKEHUS,
camopeanu3allii, COIMaIbHOTO MPU3HAHMUS;

— OCO3HAHUE CTETEHU TOTOBHOCTU K CAMOCTOSITEIbHBIM MTOCTYIKAM M JICUCTBUSM, OTBETCTBEHHOCTH 33 X PE3YJIbTAThI;

— TPOSBJICHUE SKOJOTUUYECKOTO CO3HAHMS, JOOPOKEIATEIHLHOCTH, JOBEPUS U BHUMATEILHOCTH K JIIOJISIM, TOTOBHOCTH K
COTPYJHUYECTBY; MHUIIMATUBLI U JI0O03HATEILHOCTH B M3YUYEHHUM BEILECTB U MPOIIECCOB; YOSKICHHOCTH B HEOOXOIUMOCTHU
Pa3yMHOT0 MCIOJIb30BaHUS JOCTHIKEHUN HAYKH U TEXHOJOTHIA;

— YMEHHME YCTAHABJIMBATH CBSI3M MEXIY IIEJIbI0 U3YUYEHUsS] XUMHUM U TEM, JUISI Yero 3TO HYKHO; CTPOUTH KU3HCHHBIC U
npodeccroHaIbHbIE TJIAHBI C YIETOM YCTIEITHOCTH U3YYCHUS XUMUH U COOCTBEHHBIX TPHOPUTETOB.



I11. Conepxanne

Tema 1.

Beenenne. O0masi XapaKTepUCTHKA XHUMHMYECKHMX 3JJIEMEHTOB M XUMHYeCKMX peakuuil. Ilepumoamveckmii 3akoH H
Iepuognueckasi cucrema xumuieckux 3jgaemMeHToB /I. M. Menpgeseena (11 4.)

XapakTepucTuka 3JeMEHTa Mo ero noJjioxkenuto B llepmoamueckoit cucreme . M. Menaeneea. CBoiicTBa OKCUAOB, KUCIOT,
OCHOBAaHMN M COJIEM B CBETE TEOPHUM DIICKTPOJIUTUUYECKON AUCCOLMAIMUA U OKHUCJIEHUS-BOCCTaHOBICHUs [loHsATHE O TNEepexoaHbIX
anemeHnTax. AmdorepHOCTh. ['eHeTHueckuil psj mnepexogHoro »nemeHTa. llepuonnueckuit 3akoH u Ilepuoguueckas cucrema
xuMuyeckux diemeHToB [[. M. MenaeneeBa. XuMuyeckass OopraHu3alusl )KMBOW M HEXKUBOU NPUPOJbI. XUMHYECKHM COCTaB f1pa,
MaHTHH U 36MHOM KOpbl. XMMUYECKHE JIEMEHThI B KJIETKaX JKUBBIX OPraHU3MOB. Makpo- U MUKpodJieMeHThl. O000IIeHNEe CBEICHUI O
XUMUYECKUX peakiuax. Kiaccudukanus XuMHYECKUX Peakinil 0 pa3IMuHbIM OCHOBAHUSIM:

— M0 COCTaBY U YUCJTy PEarupyroux u o0pa3yronuxcsi Be1ecCTB;

— 110 TeTI0BOMY 3 dexTy;

— 110 HaIPaBJICHUIO;

— 10 U3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00Pa3yIOIINX pearupyroIue BelecTna;

— o dase;

— 110 UCIIOJIBb30BaHUIO KaTAJIU3aTOopPa.

IToHATHE O CKOPOCTH XUMHUYECKOHN peakuuu. PaKTOphl, BIUAIOIIME HA CKOPOCTh XUMUYECKUX peakiui. Karanu3atopel 1 katanus.
Nurubutopsl. AHTHUOKCHUAHTHI.

Obobwenue u cucmemamuzayusi sHanuti no meme Beedenue Obwasn xapaxmepucmuka XUMUYECKUX INEeMEHMO8 U XUMUYECKUX
peaxyuti. Ilepuoouyeckuti 3axon u Ilepuoouueckas cucmema xumuieckux snemenmos. /. U. Menoeneesa.

Koumponvuas paboma 1. no meme «Bgeoenue. Obwas xapakmepucmuxa XUMu4eckux 31eMeHmOo8 U XUMUYECKUX pPearyuil.
Ilepuoouueckuti 3akon u Ilepuoouueckas cucmema xumuyeckux snemenmos /. M. Menoeneesa.

Jlemoncmpayuu. Paznuansie popmbl Tabmmin I[lepuogumueckoit cuctembl. Mopaenn aromoB anemeHToB [—III mepuomos.
3aBUCUMOCTh CKOPOCTH XMMHYECKON PeaklUu OT MPUPOAbl PEATUPYIOMINX BEIIECTB. 3ABUCUMOCTh CKOPOCTH XUMHUYECKOW pEakluu OT
KOHIICHTPALIMU PEArupyrolnNX BEHIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakluHH OT IIIOHIAAU CONPUKOCHOBEHHS Pearupyrommx
BEILIECTB («KUISILIUNA CI0i»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEeaklMH OT TEMIIEPATyphbl pearupyromux BemecTs. ['oMoreHHslii u
reTepOTCeHHBIN KaTaau3bl. DepMeHTaTUBHBIN KaTanu3. Hrubuposanue.

Jlabopamopnvie onvimsi. [lomydeHwe TUAPOKCHIA IMHKA W WCCIEIOBAaHUE €ro CBOWCTB. MOAENIUpPOBaHUE IMOCTPOCHHUS
MEPUOINIECKON TabIUITBI. 3aMeleHue )KeJIe30M MeIH B pacTBope cyibdara meau (I1). 3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEAKIIH OT
MIPUPOJIBI PEAruPYIONINX BEIIECTB HA IPUMEPE B3aUMOJICUCTBUS PA3IUYHBIX KUCTIOT C Pa3IMYHBIMU METAJJIAMU. 3aBUCUMOCTh CKOPOCTH
XUMHYECKOW PEAKIMH OT KOHLECHTPALUH PEAarupyrolNX BEIIECTB HA MPUMEPE B3AUMOAECHUCTBUS IUHKA C COJISTHOM KHUCJIOTOW Pa3IMYHOMN
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KOHIIEHTpALlMU. 3aBHUCUMOCTh CKOPOCTM XUMHMYECKOM peakuuu OT I[UIOIIAJAN CONPUKOCHOBEHHS PEATHMPYIONIMX BEIIECTB.
MoenupoBaHue «KHUMSLIETO CJIOSA». 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW PEaKUUM OT TEMIIEPaTypbl PEAarupyrollnX BEIIECTB Ha
npuMepe B3aumozeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI MPHU Pa3IUYHBIX TemIepaTypax. PasznoxkeHue mnepokcuaa
BOJIOpOJia C MOMOIIBIO JUOKCHIAa MapraHiia u kataiasbel. OOHapyXeHHe KaTaia3dbl B HEKOTOPBIX MUILEBBIX MPoayKTax. MTHrubupoanue
B3aUMOJICHCTBUS COJITHOM KHUCJIOTHI C IIMHKOM ypoTponuHoMm. KoHTponbHasi pabora mo teme «Bpeaenue. OOmiasi xapakTepuUCTHKa
XUMHUYECKUX DJIEMEHTOB U XUMHUUYECKMX peakuui. Ilepmonmuecknii 3akoH u Ilepuoguueckas cucrteMa XxumMudeckux siaemeHToB [l M.
Meunneneesay.

Tema 2. Metauisl (144.)

Bex mennbIii, OpoH30BbIN, XKene3Hbld. MeTtamibl B uctopun uenoedectBa. [lonoxkenune metawioB B [lepuoanueckoit cucteme /1.
N. Menneneea. Mertamnuyeckas KpUCTAJIMYECKash pelIeTKa M MeTajuIMueckas XuMuueckas cBsizb. OOmue (u3udeckue CBONCTBA
METaJUIOB. XUMUUYECKHE CBOMCTBA METANIJIOB KaK BOCCTAHOBHUTEJEH, a TAKXKE€ B CBETE€ MX TOJIOKEHUSA B AJIEKTPOXHUMHUYECKOM PSIY
HanpspDKeHud MetauioB. Koppo3us metaminoB U criocoObl 00ps0Obl ¢ Hel. CruiaBbl, UX CBOWCTBA U 3HaueHue. OO0Ias XapaKTepHUCTHKA
MICJIOYHBIX MeTauioB. Mertamibel B npupoje. Obmue crocodsl ux monaydeHus. CtpoeHue aromoB. [llemounsie mMeTamuibl - MPOCTHIE
BelllecTBa. BaxkHelre coeIMHEHUS MEeTOYHBIX METAJIOB - OKCH/JIBI, TUAPOKCHUIBI M COJIHM (XJIOPHJIbI, KapOOHATHI, CyIb(aThl, HUTPATHI),
UX CBOMCTBA U MIPUMEHEHHE B HApOAHOM Xo3siicTBe. Kanmitabie ynoopenns. O01as XxapakTepruCcTHKa dJIEMEHTOB TJIaBHOM noarpymis 11
rpynmnbl. CtpoeHue atoMoB. lllenoyHo3emenbHbIE METaIbl — MPOCTHIE BELIECTBA. BakHeillne COeNMHEHUS HIEI0YHO3EMEIbHBIX
METAJJIOB — OKCH[IbI, TUJIPOKCHUIBI U CONU (XJIOpUIbI, KapOOHAThI, HUTPATHI, Cyabdartsl, (ocdarel), UX CBOWCTBA U NMPUMEHEHHE B
HapoJHOM xo3siiicTBe. AmtomuHuil. CTpoeHue aroma, (U3MYECKME U XMMHYECKHE CBOMCTBAa MpocToro BemectBa. CoeanmHeHUs
ATIOMUHUSL — OKCHJ M THUAPOKCHI, MX aM@oTepHbId xapakTep. Baxueimue conu amomunHus. [IpuMeHeHHne aalOMUHUS U €O
coequHenuid. XKeneszo. CtpoeHue aToma, puU3nUecKue ¥ XMMHUECKHE CBOMCTBA MPOCTOro BemiecTBa. I'enetnueckue psanbl Fe2+ u Fe3+.
Baxueiliue comm jkene3a. 3HAUCHHE JKEJI€3a M €ro COCNMHEHUM Uisi NPUPOABl M HAPOJIHOIO XO3SMCTBA. YPOK-YHPAKHEHUE C
MCITIOJIb30BAaHUEM CAMOCTOATEIBLHON pabOTHI MO BHIMOJTHEHHUIO TPOBEPOUYHBIX TECTOB, 33IaHUN U YIPAKHEHUIA.

Oboowenue 3uanuil no meme «Memannory. Koumponvuas paboma 2. no meme «Memanoly.

Hemoncmpayuu. OOpa3nbl METOYHBIX U MEI0YHO3EMENbHBIX MeTalioB. OOpa3isl criaBoB. B3anMoseicTBue HAaTpus, TUTUS U
KaJgpliUsl C BOJOW. B3ammopelcTBUE HATpusi U MarHus C KUCJIOPOJIOM. BiammopencTBHe MeTauioB ¢ Hemetauiamu. [lomyuenue
ruapokcuaos xenesa (I1) u (III). KauectBennsle peakiuu Ha noHbl Fe2+ u Fe3+.

JlabopamopHvle onvimel. B3ammonencTBHe pacTBOPOB KHUCIOT W colied ¢ Merayuiamu. O3HAKOMJICHHE C pyAaMHu jKelesa.
OxkpallliBaHue MJIAMEHU COJSIMH IIEJIOYHBIX METaJIoB. B3aumoneiictBue kanbiusi ¢ BojoM. [lomydenuwe ruapokcuia KajabUus U
WCCJIEIOBAaHUE €r0o CBOMCTB. [losydeHrne ruapokcuja aJllOMUHHUS U HCCIEIOBAaHME €ro CBOMCTB. B3amMojeincTBue xenne3a C COJSTHON
kuciotol. [lomyuenue rugpoxcunon xenesa (II) u (III) u uccnenoBanue nux CBONCTB.

Ilpaxmuueckas paboma. Penienne SKCIEPUMEHTAIBHBIX 3a/1a4 HA PACTIO3HABAHUE U TIOTYYCHUE COSAMHEHUI METAIIIOB.



Tema 3. Hemeranasl (244.)

OOmiast xapakTepucTUKa HEMETauioB: TnojiokeHne B llepuoanueckoil cucrtemMe, OCOOCHHOCTHM CTPOEHHSI aTOMOB,
aneKTpooTpuuareabHocTh (D0) Kak Mepa «HeMeTauMuHOoCTH», psag 0. Kpucramimyeckoe CTpPOEHHUE HEMETAIIOB — MPOCTHIX
BemecTB. Aymortponus. dusnyeckue cBOMCTBA HEMETAUIOB. OTHOCHUTENBHOCTh MOHATHN «METAI» — «HemeTau». Bopopon. Bopa.
Ilonoxenne Bomoponma B llepumoamueckod cucteme xumudeckux 3yemeHToB [[. M. MenneneeBa. CTpoeHME aTOMa U MOJIEKYJIBL.
Pu3nyecKkrue U XMMUYECKHE CBOMCTBA BOJOPOA, €ro nojiyueHue u npumenenue. Boga. Ctpoenne monexkynsl. Bonoponnas xumuueckas
cBs3b. Du3nyeckue CBOMCTBAa BOJbl. AHOMaluu CBOMCTB BoAbl. ['mapodunbHbie U ruapodoOHbIe BelecTBa. XUMHUYECKHE CBOMCTBA
BoAbl. Kpyrosopor Boasl B mpupone. Bogoouuctka. Aspainus Boabl. beitoBeie QuuiibTpel. MuHepanabHbie BOAbL. JIUCTHIITUpOBAHHAS
BOJa, ee mojydyeHue M mnpumenenue. OOmas xapakrtepuctuka rajgoreHoB. Ctpoenue atoMoB. IIpocTeie BemiecTBa U OCHOBHBIE
COEJIMHEHHU TaJIOTeHOB, UX cBoicTBa. KpaTtkue cBenenus o xjiope, Opome, ¢prope u noze. [IpumeHenue rajioreHoB U UX COSAMHEHUH B
HapoaHoM xo3siicTBe. Cepa. CTpoeHue aToMa, aJlJIOTPOIUs, CBOMCTBA U MpuMeHeHue pomOuueckoi cepbl. Oxcunbl cepsl (IV) u (VI), ux
NOJIyYEHUE, CBOMCTBA M NpuMeHeHue. CepHas KUCJIOTa U €€ COJM, UX MPUMEHEHUE B HApOAHOM Xo3sicTBe. IIpon3BOACTBO cepHOM
KUCIOThL. A30T. CTpoeHuMe aTromMa W MOJIEKYJIbl, CBOMCTBA MPOCTOTO BellecTBAa. AMMHMAK, CTPOCHHE, CBOMCTBA, IMOJYYEHUE U
npuMmeHenune. Conu aMMOHUS, UX cBoicTBa U nmpuMmeHeHue. Oxcuapl azora (I1) u (IV). A3oTHas kucnora, ee CBOWMCTBA U MPUMEHEHHE.
Hutparsl u HUTpUTHI, TIpobsieMa UX COJAEP)KAHMSI B CEIIbCKOXO3IMCTBEHHOW MpPOAYKIMHU. A30THbIE ynoopenus. Docgop. CtpoeHue
aToMa, aJuIOTpomnusi, CBoMcTBa Oenoro M KpacHoro ¢ocdopa, ux npumeHeHue. OcHOBHblE coefauHeHus: okcup (ochopa (V) u
oprodochopuas kucimora, pocdarel. DochopHbie ymodopeHus. Verepoo. CTpoeHHE aToMa, ajUIOTPOIHMs, CBOWCTBA MOIU(DUKAIINA,
npumenenue. Oxcunasl yriepona (1) u (IV), ux coiictBa u npumenenne. KapOoHaThl: KaldbIUT, COJA, MOTAIll, UX 3HAYEHHUE B MIPUPOJIE U
*W3HU yenoBeka. Kpemuuid. CTpoeHue aToMa, KpUCTAUIMYECKU KpeMHUM, ero cBoiicTBa U npuMeHeHue. Oxcun kpemuusa (IV), ero
MPUPOJIHbIE Pa3HOBUIHOCTU. CHIMKAThl. 3HAaYEHUE COEAUHEHUM KPEMHUS B KUBOW U HEXUBOM mpupoze. lloHsTme o cuiamkaTtHOU
MPOMBITINIEHHOCTH. Ob60o6wenue no meme «Hememannviy. Ypox ynpadsichenue c ucnonv3oganue camocmosmenbHot pabomvl HO
8LINOIHEHUIO NPOBEPOYHBIX MECMO8, 3a0AHUL U YAPAHCHEHUU.

Koumponvuas 3. paboma no meme «Hememannvly

Hemoncmpayuu. O6pa3Ipl raJOreHOB — MPOCTHIX BEHIECTB. B3ammoelicTBre rajJoreHoB ¢ HATpUEM, aTlOMUHUEM. BeiTecHeHMe
XJIOpOM OpoMa Wi HojJa U3 pacTBOPOB UX colieid. B3anmoseiicTBue ceprl ¢ MeTalllaMu, BOJOPOJAOM U KHUCIOpoJioM. B3anMonelicteue
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI ¢ MeApt0. OOyrinBaHWE KOHUEHTPUPOBAHHOW CEPHOW KUCIOTOW OPraHUYECKUX COETUHEHH.
Pa3z0aBnenue cepHoil KHCIOTHI. B3anMoieiicTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI ¢ Menbto. [lornoiienne yrieM pacTBOPEHHBIX
BEIIECTB WK ra3oB. BoccTtanoBnenue mMeau u3 ee okcuna yriaem. O6pasibl MpUPOIHBIX COEIUHEHUN XJiopa, cepsl, Gpochopa, yraepoaa,
kpeMHus. OOpa3ibl BaKHEHIIHX SISl HAPOAHOTO XO3UCTBA CYIh(haToOB, HUTPATOB, KapOoHATOB, pocharoB. OOpa3iisl cTEKIA, KEPAMUKH,
LIEMEHTA.
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Jlabopamopnvie onvimel. 1lonydenue, coOupanue u pacrno3HaBaHue Bojopoja. MccienoBanyue moBepXHOCTHOTO HATSAKEHUS BOJIBI.
PacTtBopenune nmepmaHraHara Kajausi WJId MEIHOro Kymopoca B Boje. ['mapartanusi o6e3BoxkeHHoro cynbgarta meau (II). M3roroBnenue
TUIICOBOTO oTmnevaTka. O3HAaKOMJIGHHE C KOJUIEKIMEH OBITOBBIX (PUIBTPOB M U3yUYEHHE MHCTPYKIIMU JOMAIIHEro OBITOBOrO (PUiIbTpa.
O3HakoMJIEHHE ¢ COCTaBOM MUHEpaTbHOM BOjbl. KauecTBeHHas peakiiysl Ha rajioreHu 1-uoHsl. [lonyueHnue, coOupanue U pacrio3HaBaHHE
kuciopona. ['openne cepbl Ha Bo3ayxe M kuciopoje. CBoilcTBa pa30aBieHHOW CEpPHOM KHUCIOTHL. M3yueHue CBOWCTB amMMUaka.
PacnioznaBanue coseir ammonusi. CBolicTBa pa30aBiIeHHOM a30THOM KUCIOTHI. B3anMoeicTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI
c Mmennto. PacnosnaBanue - ¢ocdaro. ['openue yris B kucinopoje. I[lonmydenue, coOupaHue W pacro3HaBaHUE YTIEKHUCIIOrO rasa.
[TomyueHue yroabHON KUCIOTHI U U3yueHue ee cBoUCTB. [lepexon kapboHara B ruapokapOoHar. Pasnoxkenue rugpokapOboHaTa HaTpus.
[TonyyeHnne KpeMHEBOW KUCIIOTHI U U3YUYEHUE €€ CBOWCTB.

Tema 5. IIpakTukym 2 «CBOHCTBA COeIMHEHUH HEMETALJIOBY (3 4.)

Ilpakmuueckas paboma. PenieHue sKciepuMeHTaIbHbIX 3a7a4 o TeMme «lloarpyrmnma rajioreHoB.

Ilpakxmuueckas paboma. PenieHue skcnepuMeHTaIbHbIX 3a7a4 1o TeMme «lloarpynmna Kkuciopoaay.

IIpaxmuueckas paboma. Ilonyuenue, coOupaHue U pacro3HaBaHUE ra30B.

Tema 6. KpaTkue cBeieHusi 00 OpraHuyecKux coeJuHeHnsIX (44.)

Yraesogopoasl. Heopranumdeckue W OpraHMYecKUE BEIIECTBA. YTJIEBOAOPOAbl. MeTaH, 5TaH, MOpPOMaH Kak MpeeibHbIC
yII€BOAOPOJIbl. DTUIICH W alleTUIIEH KakK HemnpeiesibHble (HEHACHIIIEHHbIE) YriieBojopoasl. ['openue yrieBogopoaos. KauecTBeHHbIe
peakiuu Ha HempenelibHble coequHeHus. Peakuust aeruapupoBanus. Kucioponaconaep:kamme opraHMueCcKUe COECIUHEHHS. DTHUIIOBBIN
CIUPT, €ro MOoJy4YeHue, MPUMEHEHHEe W (U3HO JIOTHYecKoe AeiicTBUe. TpexaToMHbIN cnupT riaunepuH. KadecTBeHHas peakius Ha
MHOTOaTOMHBIE CIIUPTHI. YKCYCHasl, CTEApUHOBAsI U OJIEMHOBAsI KUCIOTHl — IMPEACTABUTENHN Ki1acca KapOOHOBBIX KUCIOT. XKupbl. MbLia.
AzoTcoaepKale OpraHM4YecKUe COCAMHEHMS. AMUHOrpymnmna. AMHHOKHUCIOTH.. AMHHOYKCYCHasi KUCJIOTa. benku (mpoTeuHbl), HUX
(GyHKIMU B )KUBBIX opranu3max. KauecTBeHHbIC peakiiny Ha OEKu.

Jlemoncmpayuu. Moaenu MOJIEKyJ METaHa, dTaHa, MpOIaHa, dTWICHA U alleTWiIeHa. B3aumoselicTBue 3TriIeHa ¢ OpOMHON BOJ0#
¥ pacTBOpOM mepMmaHranara kaiaus. OOIue XuMUYecKre CBOMCTBA KUCIOT Ha MpUMEpe YKCYCHOM KHCIIOThl. KauecTBeHHas peakius Ha
MHOT'0aTOMHBIE€ CIIUPTHI.

Jlabopamopnule onvimei. KauecTBeHHBIC peakliuy Ha OENKH.

Tema 7. O0001IeHHEe 3HAHUI 10 XUMHHU 32 KYPC OCHOBHOM mKoJbl. [logroroska k OI'D (11 4.)

[lepuonnueckuit 3akoH u llepmonmyeckass cucrtema xumudeckux osieMmeHToB JI. M. MenaeneeBa. Du3MYECKHl CMBICI
MOPSIAKOBOIO HOMEpPA AJIEMEHTa, HOMEPOB MEpUOoa U TPYMIbl. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB AJIEMEHTOB M UX COCAUHEHHU B
Nepuojiax M Tpymnmnax B CBETE MPEJCTABICHHUN O CTPOCHUU aTOMOB 3JeMeHTOB. 3HaueHue [lepuoguueckoro 3akoHa. Buabl XuMuueckux
CBS3€l M TUIBI KPUCTANIMYECKUX pelIeToK. B3anMocBsi3b cTpoeHust U cBOMCTB BemlecTB. Knaccupukanus XuMHUECKUX peakluidl 1o
Pa3TUYHBIM MMPU3HAKAM (YHCIIO U COCTaB PEarupyronInX U 00pa3yroNInXcs BEMEeCTB; HAIMYUE TPAaHUIIBI pa3zaena ¢a3z; TermnoBoi 3G dexT;
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M3MEHEHHE CTEIEHEW OKHMCIIEHHsI aTOMOB; UCIIOJNIB30BAHUE KAaTaIU3aTopa; HAIPABIECHUE NPOTEKaHUs peakuuu. CKOpOCTh XUMUYECKHUX
peakuuid U (axTopsl, Biusromue Ha Hee. OOpaTUMOCTb XMMUYECKHX PEaKUUid W CIOCOObI CMEIICHHS XUMHUYECKOTO PABHOBECHS.
IIpocTeie U ClnOXKHBIE BemecTBa. MeTaiuibl 1 HEMETaJUIbl. | eHeTHYecKue psiibl METaJlIa, HEMETAJUIA U IEPEXOAHOT0 MeTaiia. OKCHIIBI U
TUAPOKCUIBI (OCHOBAHUS, KUCIOTHI, aM(oTepHble TUAPOKCHUIBI), conu. X cocTaB, kiaccuukanus U oOIIMe XMMUYECKHE CBOMCTBA B
CBETE TEOPUU IEKTPOJIUTUUECKON JUCCOLHUALMH. 3aINATA IPOEKTOB.
Ilepeyenb npakTHYecKUX padoT B 9 Kiacce

IIpaxmuueckas paboma 1. Pemenue 3KcriepuMEHTANIbHBIX 33]a4 Ha PACIIO3HABAHUE U MOJIYYEHHE COSJUHEHUN METaIIOB.

IIpaxmuueckas paboma 2.Pemienue sKcriepuMeHTalbHBIX 3a1a4 1o TeMe «[loarpyrrna raioreHoBy.

IIpaxmuueckasa paboma3.Pemenue sxcriepuMeHTalbHBIX 3a/1a4 1o TeMe «lloarpynna kucimopoaay.

lIpakxmuueckas paboma 4.1lonyuenue, coOupaHnve U pacrio3HaBaHUE ra30B

IlepeyeHb KOHTPOJIBHBIX PadoT B 9 Ki1acce

Koumponvuas paboma 1. no teme «BBenenue. OOmias XapakTepUCTHKAa XMMHUYECKHX DJIEMEHTOB M XHMUYECKHUX PEaKLUU.
[Tepunoanueckuit 3aK0H U

[Tepuonnueckas cucrema xumuueckux aneMmeHToB /1. . Menneneena.

Koumponvuas paboma 2. no teme «MeTtanibiy.

Konmponvuas paboma 3.mo reme «HemeTtamisiy.

KontponsHnas padota Ne 4 «O6001enne 3Hanmii 3a Kypc xumuu 8-9 kiacc o tumy OI'D»

IIpoexTHBIE padoTHI B 9 Ki1acce

l.«Bona B opraHu3me 4eioBeKay.

2.«KucoThl B IPUPOJIE U JOMAY.

3. «Conu B HEXXMBOU MPUPOJIEN.

4.«Mertaipl B HalllEM OPTaHU3MEY.

5. «B Mupe BKYCOB U 3al1aXxOBY.

Onucanue MecTa Kypca B IJIaHE YPOYHOH AesITeJIbHOCTH.

B cootBercTBUUM c tuianom ydeOnoi aestensHoctd ['BOY COIIl um B.B.EpemeeBa c. HuxHeaBepkuHO mpeaMeT «XUMHUS»

u3ydaetcs B 9 kiacce B oo0beme 68 4., 2 yac B Henento. [IpogomkuTenbHOCTh 3aHITHil 40 MUHYT.
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1V. Y4yeOHO-TEMATHYECKHHA TJIAH

Ne Tema pa3znena KoanuectBo
n/n 4acoB
1 Beenenue. O0mias xapakTepUCTUKAa XUMUUECKUX JIEMEHTOB U XUMUYECKUX PEaKIUi. 11
" | Ileproanueckuii 3akoH 1 Ilepuoguueckas CuCTEMa XUMHYECKUX d1eMeHToB J[. Y. Menaeneesa
2. |Tema 1. Metaiinl 14
3. |Tema 2. IIpaktukym 1 «CBoiicTBa METAIJIOB U UX COCTMHEHUIN 1
4. |Tema 3. HemeTaiuinl 24
5. |Tewma 4. IIpaktukym 2 «CBOMCTBA COEAUHEHUN HEMETAIIIIOBY 3
6. |Tema 5. Kparkue cBeneHust 00 OpraHM4eCKUX COeTMHEHHUIX 4
7. |Tema 6. O6001ICHNE 3HAHUI IO XUMUH 32 KypC OCHOBHOM 11K0JIbI. [Toaroroska k OI'D 11
Htoro: 68
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V. KAJIEHJIAPHO - TEMATUYECKOE IIJIAHUPOBAHUE C YKA3AHUEM BUJIOB JEATEJbHOCTHU YUYALIUXCS

Ne Tema Kou-Bo Buabl 1esiTeJIbHOCTH y4aIMXCH
4acoB

1. | Tema 1. Beenenue. O0masi XapakTepucTuka 11 DopMUPYIOT  yMEHUE  OOBSICHATH  (PU3UYCCKHA  CMBICII  aTOMHOTO
XHMHUYECKHX JIEMEHTOB M XMMHYECKUX (OpsAIKOBOTO) HOMEpa XMMHUUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIBI U MIEPHOIa
peaxkuuii. [lepuoanyeckuii 3aKoH u B niepuouyeckoit cucreme J[.M. MenneneeBa; oObsCHEHHE 3aKOHOMEPHOCTH
Ilepuoauyeckasi cucTeMa XUMHYECKUX W3MEHEHUsI CTPOCHUS aTOMOB, CBOWCTB DJJIEMEHTOB B Tpelerax MajbixX
ssemeHToB /[. U. MenpaesieeBa MEPUOJIOB U TJIABHBIX NOATPYII; pacKphITUE cMbIcia [lepnoauyueckoro 3akoHa
BBonubiii uHcTpykTaxk no Th mpu pabore B J.1. Menneneesa.
kaOunetre xuMuu. [IepBUYHBIN WHCTPYKTAX Ha XapakTepu3yloT XUMUYECKHE DJJIEMEHThI Ha OCHOBE HX TOJIOKECHHUS B
paboueM MecTe. XapaKTepUCTUKA nepuoanueckor cucreme /.M. MenneneeBa U 0COOCHHOCTEM CTPOCHUS HX
XUMHUYECKOTO dJIEMEHTa Ha aTOMOB.
OCHOBAHUH €T0 TIOJIOKEHUS B OnpeaensroT BU XUMHUYECKOUN CBS3H B HEOPTraHUIECKUX COCTUHEHUSX.
[Tepuonnueckort cucreme . 1. Menaeneena OnpenensoT CTENEeHb OKUCICHHST aToMa »JJIEMEHTa B  COCJIMHEHUU.
AmboTepHbIe OKCUBI U THUIPOKCH/IBI. Cocrasisitor ypaBHeHust OBP; onpenensroT OKuciauTenb 1 BOCCTAHOBUTEII.
[Tepuonnueckuii  3akoH U Ilepuommueckas CocCTaBIISIIOT TOJTHBIC W COKpAIleHHbIC MOHHBIC YPAaBHEHHS peakinu OOMEHa,
cucrema JI. 1. MenzeneeBa B CBETE y4E€HHS O OTIPENETIATh BO3MOXKHOCTD MTPOTEKAHUS PEaKINii HOHHOTO OOMEHa.
CTPOECHHMH aTOMA. DopMUPYIOT yMEHHUE KJIacCU(PUIIMPOBATH XUMUUYECKUE PEAKIIUHU T10
XUMHUYEecKasi OpraHu3aiusl *XUBOM M HEKUBOU pa3IMYHBIM IIPU3HAKAM.
MIPUPOJIBI.
Knaccudukanus XuMuaeckux peakiuii mo
Pa3InYHBIM OCHOBAHUSIM
[ToHATHE O CKOPOCTH XMMUYECKON pEAKIUN
KaranusaTtops! u katanus
O060061IeHre 1 cucTeMaTrU3alys 3HaHU 110 TeMe
«BBenenue.
Kontponsnas pabora 1. mo teme «BBeneHue.
Obmas XapaKTepUCTHUKA XUMHUYECKUX
3JIEMEHTOB u XUMHUYECKUX peakuuii.
Ilepuomnueckuit 3akoH u Ileproamyeckas
cucteMa xuMuueckux snemenro . .
Menneneesa.

2. | Tema 2. MeTa/L1bl 14 OnucelBarOT CBOWMCTBAa  TBEPJIBIX, JKUIKUX, Ta3000pa3HBIX  BEIIECTB;

Bek menHbIi, OpOH30BBIH, Kele3HbII
Ilonoxxenue 3JIEMEHTOB- METaJIOB B

CocCTaBisoT YpaBHCHHUA XUMHUUYCCKUX peaKHHﬁ; BBIABJIAKOT  IIPU3HAKH,
CBHUJACTCIILCTBYIOIIUX O MPOTCKAHUU XUMHUYECKOMN pCaKM NIPU BBINTOJIHCHHUU
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IIepuoguueckoit cucreme I. M. Menneneesa u
O0COOCHHOCTH CTpOEHUS ux aTOMOB.
®dusnueckue croiictBa. CriiaBbl

XUMHUYECKHE CBOMCTBA METAJIIOB.

Koppo3sus meramios

IllenoyHbIe METAJIIIBI.

CoenuHeHus meI09YH03EMEeNIbHBIX METAIIJIOB.
bepwumii, MarHuii W IIEIOYHO3EMEJbHBIE
METaJUTbI

Coenunenus oepusuus,
IIEI0YHO3EMENTbHBIX METAJIJIOB.
AJOMUHHI U €r0 COCTUHEHUS
Kene3o u ero coefMHESHUS
[IpakTueckas padora Ne 1: «OcyiecTBienue
[ETIOYKHA XUMUYECKUX MPEBPAIICHUID)
O6o00menne 3HaHu# M0 TeMe «MeTaTbI».
KonTposnsnas pabora 2. o teme «MeTasibiy.

Mar”Hus n

XUMUYECKOI'0 OIILITA.
CocCTaBiISIIOT ypaBHEHUM OKHUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIUH;
ONPENETSAI0T OKUCIUTENST UM BoccraHoBUTeNsl. COCTaBISIOT TOJIHBIE |
COKpallCHHbIE HOHHBICE YpPAaBHEHHS pEAKIHM OOMEHA; OIpeIeesaoT
BO3MOYXHOCTH IPOTEKAHMSI pEaKIInii MOHHOTO OOMEHa.

XapakTepu3arT B3aUMOCBS3M MEXKAY COCTaBOM, CTPOCHHEM U CBOWCTBAMH
METaJIJIOB.

CobumoatoT npasuiia 6e301MacHoi paboThI TP MPOBEIEHUU OIIBITOB.
DopMHUPYIOT YMEHHE T0JI30BATHCS TA00OPATOPHBIM 000PYJIOBAaHUEM U
MOCY/IOM.

Tema 3. [Ipaktukym 1 «CBoiicTBa MeTa/LIOB
U UX COeIMHEeHUI»

[TpakTuueckas pabora. Pemenune
SKCIEPUMEHTAJIbHBIX 3a/lad Ha pacro3HaBaHHE

" IIOJTYUCHHUEC COCI[I/IHCHI/Iﬁ MCETAJIJIOB.

DKCHEPUMEHTAIBHO HCCIEAYIOT CBOWCTBA METAVIOB M WX COCIUHCHHUS,
pemaT S3KCIepUMEHTaNbHBIE 3amaun 1o Teme «Metamne». PabortaroT ¢
7abopaTOpPHBIM ~ O0OpPY/IIOBAaHMEM W  HarpeBaTeIbHBIMH — IpuOopamMu B
COOTBETCTBUHU C TpaBWJIAMH TEXHHKH Oe3omacHocTu. Habmomaror cBoiicTBa
METAJJIOB U UX COCMHEHUIN U SBJICHUN, TPOUCXOIANINX ¢ HUMU. ONUCHIBAIOT
XUMUYECKANA JKCIEPUMEHT C TMOMOIIBI0 PYCCKOTO SI3bIKA M S3bIKA XHMHH.
DopMyIHpPYIOT BBIBOABI IO peE3yJIbTaTaM IPOBEACHHOTO HKCIIEPUMEHTA.
OnpenensaroT (Mcxoas U3 yueOHOH 3ajadd) HEOOXOJMMOCTh HMCIOJIb30BaHUS
HAOJIFOICHHS WJIH SKCTIICPUMEHTA.

Tema 4. HemeTaLiibl

OO61rast XxapaKTepUCTUKAa HEMETAILIIOB.
Kucnopon. o30H, Bo3ayX.

Bomopon.

Bona.

Bopa B »ku3HH yea0oBeKa

I"anorensr.

CoenuHeHHNs TaJIOre€HOB.

[Tosmyuenue ranoreHoB. buosornueckoe
3HAYEHUE U IPUMEHEHHE FAJION€HOB U UX

24

XapakTepusyroT (pu3ndeckue U XMMHYECKHUe CBOMCTBA MPOCTHIX BEUIECTB U UX
COEIMHEHUH; N3y4yaloT MOJyuYeHUue U COOMpaHne KUCIOPoa U BOJOPO/Ia,
YIJIEKUCIIOTO Ta3a ¥ aMMHaKa; criocoObl paclio3HaBaHUS OIBITHBIM ITyTEM
ra3000pa3HbIX BEIIECTB.

XapakTepusyroT (pu3nuecKue U XUMHYECKUEe CBOMCTBA BOIBL.

DOopMUPYIOT yMEHHUE BBIUUCISTH KOJIMYECTBO, 00BEM UITU MacCy BEIIeCTBa MO
KOJIMYECTBY, 00bEMY, MAaCCEe PEareHTOB WIH MPOIYKTOB PEAKIIHH.
OnpeaensoT NpUHAAIEKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACcCy
COCIMHEHUI; YMEIOT Ha3bIBATh COCUHEHHUS N3YYEHHBIX KJIAaCCOB
HEOPraHMYECKUX BEIIECTB; XapaKTEPUCTUKY (PU3HMUECKUX U XUMUYECKUX
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COCIMHECHU.

Cepa, ee puznyeckre 1 XUMUYECKUE CBOMCTBA.
Coenunenus cepsl. Oxcuapl ceprl (IV u VI), nx
II0JIyY€HUE, CBOWCTBA U IPUMEHEHHUE.

A30T 1 ero cBONCTBa.

Conu amMOHUsI. AMMHUAK.

Kucnopoanbie coeaquHenus a3ora.

dochop. Coequrenust ocdopa.

Yraepoa. YriaeBo1opoabl.

Oxcupst yraepoaa (I1) u (IV), ux coiictBa u
MIPUMEHEHHE.

Kpemnunii u ero coenunenusi. CoeiMHEHUS
KPEMHHSI.

CunukaTHasi IPOMBIIUIEHHOCTbD.

O600menne marepuana o teme «HemeTtamiby.

KonTponsnas padora Ne 3 «Hemeramiby.

CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMUECKHUX BEILIECTB: OKCUIOB, KUCIIOT,
OCHOBaHMI, COJICH.

N3yuaroT B3aMMOCBSI3M MEXTy KJIaCCAMU HEOPraHUYECKUX COCTUHEHUN.
[IpoBOAAT OMBITHI, MOATBEPKIAIOIINX XUMUYECKUE CBOMCTBA N3YYEHHBIX
KJIACCOB HEOPraHUYECKHUX BEIIECTB; PACIIO3HABAHUE OMBITHBHIM ITyTEM
OCHOBHBIX KJIACCOB COEMHEHHUI; peaKlMil, HOATBEPKAAOIINE KAYECTBEHHbBIN
COCTaB Pa3JIMYHBIX BEIICCTB.

Cocrasmustor ypasHenust OBP; yuarcs onpenensiTe OKUCIUTENb U
BOCCTAHOBUTEITb.

DOopMHUPYIOT YMEHHE COCTABJISATH TIOJIHBIE M COKPAIllEHHbIE HOHHBIE YPAaBHEHUS
PUO; onpenensitor Bo3mMokHOCTh nipoTtekanus PUO.

CobmoatoT npasuiia 6e30MacHoi paboThl TP MPOBEIEHUH OIIBITOB.
GOpMUPYIOT YMEHHUE TIOJIH30BATHCS TA0OPATOPHBIM 000PYJIOBAaHUEM U
MOCYAOM.

DopMupyIOT yMEeHHE (OPMYITUPOBATH BBIBOJIBI TIO PE3YJITaTaM MPOBEICHHON
paboTHL.

CoTpynHUYAIOT B MpoIecce y4eOHOTO B3aUMOICUCTBUS TP padoTe B
rpynmnax.

[TpoBOAT O1IEHKY COOCTBEHHBIX JOCTUXKEHHUM B YCBOCHUU TEMBI.
DopMUPYIOT yMEHUE paboTaTh C Pa3IMYHBIMU UCTOYHUKAMU HHGOpMAITIHL.

Tema 5. [IpakTukym 2 «CBoiicTBa
coeMHEeHUIl HeMeTaLI0B»

[Ip.p. Ne 2 «Pemienue skciepruMeHTATbHBIX
3a/1a4 10 TeMe rajoreHbI».

I1.P. Ne 3 Penienue skciepuMeHTAIbHBIX 3a7a4
10 TeMe MOJrPYIINa KUCIOPOAa».

I1. P.Ne 4 «IToydenue, coOupanue u
pacrno3HaBaHKe ra30B»

DKCIEPUMEHTAIIBHO MCCIIEI0BAaTh CBOMCTBA HEMETAILUIOB M X COECIMHEHUH.
Pemrates sxcniepumenTanbHbIe 3a1auu 1o TeMe «Iloarpyrmma rajoreHoBy.
OO6parenue ¢ 1a00paTOpPHBIM 000PYJOBAHUEM U HArPEeBATCIbHBIMU
puOOpaMu B COOTBETCTBUU C TIPABUJIAMHU TEXHUKH O€30TIaCHOCTH.
Pacno3naBanne HEKOTOPBIX aHUOHOB M KaTHOHOB. HabmroneHue cBoiCcTB
BEIIIECTB U MPOUCXOISIINX C HUMU sIBJICHUH. ONMCaHne XUMHUYECKOTO
AKCIIEPUMEHTA C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) sI3bIKa 1
si3pIKa XuMuu. GopMynupoBaHue BHIBOAOB MO pe3ylbTaTaM MPOBEICHHOTO
IKCIIEPUMEHTA.

CoTpyaHuuaTh B mpoliecce yueOHOro B3auMOICHCTBUS MPU paboTe B TPyIIax
[Tonyuats, coOupath U pacrno3HaBaTh BOJOPOI, KUCIOPOI, aMMHUAK U
yraekucnbii ra3. O6pamaThes ¢ 1abopaTopHBEIM 000PYIOBAHUEM H
HarpeBaTeIbHBIMU MPUOOPAMHU B COOTBETCTBHHU C MIPAaBUIIAMU TEXHUKU
6e3omacHocTH. HabmonaTh M ONMUCHIBATh XUMHUYECKUN SKCIIEPUMEHT C
MOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XHUMUHU.

Tema 6. KpaTkue cBeienusi 06

I/I3yqa10T B3aMOCBA3U MCXKAY COCTaBOM, CTPOCHHCM H CBOMCTBaMH
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OPraHMYecKuX CoeTUHEeHUsIX
Yraesonopoasl. Kucnopoacoaepxamue
OpPraHUYECKUE COCTUHEHUSI.
AzoTcozeprKale OpraHn4eckie COeqMHEHMUSI.

METaJIJIOB.

DopMUPYIOT YMEHHE Ha3blBaTh OPraHMYECKHE BeEIIeCTBa MO WX (opMmylie:
METaH, 93TaH, JTWIEH, METAHOJI, 3TAaHOJ, TIJMIEPUH, YKCYCHas KHCIIOTa,
aMUHOYKCYCHasl KHCJIOTa, CTE€apuHOBas KHCJIOTa, OJICMHOBas KHUCIOTA,
TJII0KO3a.

OnpenensoT BO3MOKHOCTH MPOTEKAHUS peakiuit HEKOTOPBIX
MPEACTaBUTENIC OPraHUYecKUX BEHIECTB C KHCIOPOJOM, BOJIOPOIOM,
MeTaJulaMH, OCHOBAHMSIMH, TaJIOT€HAMHU.

DopMHUPYIOT YMEHHE TPAMOTHOTO OOpaIieHusl C BEIIECTBAMHU B MMOBCEIHEBHOM
YKW3HU; TOHUMaHue He0OX0IUMOCTU COOJIIOICHUSI PETUCAHUN,
npeiaraéMbIX B MHCTPYKIUAX IO UCTIOJIb30BaHUIO JIEKAPCTB, CPEJICTB
OBITOBOW XMMUU U JIP.

Tema 6. O0001IeHNEe 3HAHMIT IO XUMHH 32
Kypc ocHOBHOIi mKkoJbl. [logroroska k OI'J
I13 u TIC JI.1.MenneneeBa u CTpOEHUE aTOMA.
DNeKTpOoOTpUIIATeIbHOCTL. CTETeHb
okucieHus. CTpoeHue BEleCTBa.
Knaccudukarus XuMAYeCKUX peaKIiuu.
CKOpOCTh XMMUYECKUX PEAKIIH.
Jucconmanus 3I€KTPOJUTOB B BOJHBIX
pactBopax. loHHBIE ypaBHEHMUSI.
OKUCIUTENbHO-BOCCTAHOBUTEIIHHBIE PEAKIIUH.
Heopranunueckue BemiecTa, UX HOMEHKJIATypa
U KJ1accuukanus.

XapakTepHble XUMUYECKHE CBOMCTBA
HEOpPraHUYECKUX BEIIECTB.

[ToBTOpEeHME M 0000IIIEHNE 3HAHUH TI0 TEME.
Hrtoropas koHTpOJIbHAS padoTa.

3amnuTa NpoeKToB.

11

OOBACHAIOT  (GU3MYECKUH  CMBICI  aTOMHOTO  (TIOPSIKOBOTO)  HOMEpaA
XUMHUYECKOTO D3JIEMEHTa, HOMEPOB TPYMNIBI M TEpPHOJAa B TEPHUOIUYECKOU
cucreme J[.M. MenzaeneeBa; OOBICHSIOT 3aKOHOMEPHOCTH HW3MEHEHUs
CTPOCHHS aTOMOB, CBOWMCTB DJIEMEHTOB B TMpeJeiiaX MaJbIX IEPUOJOB U
IJIaBHBIX NOArPYNI; packpeiThe cMmbicna I[lepmogumueckoro 3akona JI.H.
Menneneena.

JlaroT XapakTepUCTUKY XUMHUUYECKHM 3JIEMEHTaM Ha OCHOBE WX IOJIOKEHUS B
nepuoanueckor cucreme [[.M. MennmeneeBa m 0COOCHHOCTEH CTPOCHHUS HX
aTOMOB.

DOopMHUPYIOT YMEHUE OTIPEACIATh BUJ XUMHYECKOH CBS3M B HEOPTaHHMUECKHX
COEIMHEHUAX.

OnpenensoT CTENeHb OKHCJICHHS aTroMa JJIEMEHTa B  COCAMHCHHM.
CocraBinsatot ypasHenust OBP, onpenensitoT OKUCIUTENb U BOCCTAHOBUTE!Ib.
CoCTaBJISIIOT TMOJIHBIC M COKPAIICHHBIC MOHHBIE YpaBHEHUH peakiuu 0OMEHa;
OTIPENICTISAIOT BO3MOYKHOCTH MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa.
QopMUPYIOT yYMEHHE KIAcCCUPUIMPOBATh XUMUYECKHE PEaKIUu 10
Pa3IMYHBIM MPU3HAKAM.

@opMUPYIOT YMEHHE BBINONHATH TecThl B Gopmare OI'D 3a Kypc OCHOBHOM
IIKOJIbI. AJIGKBaTHO OLIEHHWBAaTh CBOU YCIEXW B OCBOCHHHM Kypca OCHOBHOM
IIKOJIBI. APTYyMEHTHPOBAHO BBIOMPATh BO3MOKHOCTH caun OI'D mo Xumum.
[IpoeunpoBath COOCTBEHHYIO 00pa30BATENbHYIO TPACKTOPUIO MO H3YUEHUIO
XUMUU B CPEAHEN HIKOJIE.

PesepBHoe Bpemsi— 1 4
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V1. TpeOoBaHus K YPOBHIO NOATOTOBKH y4alIUXCH
B pesyabTaTe u3yuyeHusi XMMHUHU HA 02a30BOM YPOBHE YUYEHHK JT0JIKEH

3HATh / IOHUMATh:

* XUMHYECKYIO CUMBOJIMKY: 3HAKH XUMUYECKHUX JIEMEHTOB, (POPMYIJIbl XUMUUECKUX BEIIECTB U YPABHEHUSI XUMUUECKUX PEAKIIUIA;

* BAKHEHUIIINE XMMHUYECKUE MOHIATHUS: XUMAUYECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbLHBIE ATOMHASI U MOJICKYJISIpHAS MacCChl,
HMOH, XMMHUYECKas CBs3b, BEIIECTBO, KiacCHU(UKalMs BEIIECTB, MOJb, MOJSpHas Macca, MOJSIPHBIM OObEeM, XHMHUYECKas pPEaKIus,
KJaccuduKaius peakinii, OKUCIUTEb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, KUCIOTHBIE U OCHOBHBIE CBOMCTBA, CKOPOCTh
XUMUYECKOU peakIuu, KaTalan3, XUMUYECKOe paBHOBECHE, YTJIEPOHBIN CKeleT, PYHKIIMOHATbHAS TPYIIa, H30MEpHUsl, TOMOJIOTHS;

*OCHOBHBIE€ TEOPUM XUMUH: XUMUUECKOU CBS3U, JICKTPOJIUTUYECKON AUCCOLMAINH,

CTpoeHust OpraHuyeCKUX COCIMHEHUM, TEOPUIO CTPOCHUSI OPraHUYECKUX BEIIECTB;

* OCHOBHBIE 3aKOHBI XMMHUHU: COXPAHEHHUSI MACCHI BEILIECTB, TOCTOSIHCTBA COCTaBa, NEPUOANYECKUIN 3aKOH,;

*BA)KHEHIIIME BEIIECTBA M MAaTEPHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI; CEpHAasi, COJIsIHAsL, a30THAsl, YKCYCHAasl KUCJIOTHI; LIEIOYHU
,AMMHUAaK, MUHEpAJIbHBIC YI00OpEHUsI, METaH, dTUJICH, alleTuiieH, OCH30J1, ITaHOJI, JKUPbI, MbIJIa, TII0KO3a, caxapo3a, Kpaxmal, KieTJaTka,
OCJIKU, NCKYCCTBEHHBIE U CHHTETUUECKHE BOJIOKHA, Kay4yKH, IIJIaCTMACCHI;

YMmeth

* Ha3bIBaTh: XMMUYECKUE DJIEMEHTHI, COCIMHEHNS U3YUYEHHBIX KJIACCOB;

* O0BSACHATh: (GU3NUYECKUN CMBICII aTOMHOTO (IOPSIKOBOI0) HOMEpa XHMHUYECKOTO JJIEMEHTa, HOMEpPOB TPYIIBI U TEpHoJa, K
KOTOPBIM 3JIEMEHT NMPUHAIJICKUT B nepuoaunueckor cucreme .M. MeHneneeBa; 3aKOHOMEPHOCTH MU3MEHEHHSI CBOMCTB 3JIEMEHTOB B
mpeaesax MajibIX MEPUOJI0B U TJIABHBIX MOJATPYIIN; CYIIIHOCTh PEeaKIIuii HOHHOT'O0 OOMEHa,

* XapaKTEepU30BaTh: XUMUYECKUE DJIEMEHTHI (OT BOJOPOJA /10 KajbllMsi) Ha OCHOBE MX MOJIOKEHHUS B MEPUOJMYECKOM CHUCTEME
JI.I.MeHnneneeBa u 0COOEHHOCTEH CTPOCHUS MX aTOMOB; CBSI3b MEXKIY COCTaBOM, CTPOCHHEM M CBOWCTBAMH BEIECTB; XUMHUUECKHUE
CBOIMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB;

* OTPEEIATh: COCTAB BEIIECTB MO HMX (GopmysaM, MPUHAIEKHOCTh BEIIECTB K OMPEICICHHOMY KJIACCy COCIWHCHHH, THIIbI
XUMHUYECKUX PEAKIM, BAJCHTHOCTh W CTEIECHb OKHUCICHUS 3JIEMEHTA B COCIMHEHUSAX, THUI XHUMHYECKOM CBSI3U B COCIMHCHMSX,
BO3MOKHOCTh MPOTEKAHUS PEaKIIUii HOHHOT'0 OOMEHa;

* COCTABJISATE: (POPMYIIBI HEOPraHMYECKUX COCIMHCHUN HM3YYCHHBIX KJIACCOB; CXEMBI CTPOSHHS aTOMOB MEpBBIX 20 3JIEMEHTOB
nepuoanueckon cucteMsl [[.M1.MenneneeBa; ypaBHEHNUSI XUMAYECKUX PEAKIIUM;

* o0paIaThCs ¢ XUMHUYSCKOH TIOCYI0M 1 1a00paTOPHBIM 000PYI0BAHHEM;

* PacCro3HaBATh ONBITHBIM MYTEM KHUCJIOPO, BOJOPOJ, YIJIEKUCIBIM Ta3, aMMHAK;, PAacTBOPbl KHCJIOT W IIEJIOYEH, XJIOPHU.I-,
cynbdar-, KapOOHAT-UOHBI,
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* BBIUUCIIATH: MAaCCOBYIO JIOJII0 XMMHUYECKOro 3JeMEHTa Mo (opMyse COeAMHEHHs; MacCOBYIO JOJIIO BEIIECTBAa B PAaCTBOPE;
KOJINYECTBO BELIECTBA, 00bEM WJIM Maccy M0 KOJIMYECTBY BEIIECTBA, 00BEMY HIIM MacCe PEareHTOB WM MPOAYKTOB PEAKIINH;

MCTIOJB30BaTh MPUOOPETCHHBIE 3HAHUS ¥ YMEHUS B MPAKTUIECKOM NESTEIbHOCTH U TOBCETHEBHOM JKU3HH IS

* 0e30MacHOro oOpanieHus ¢ BEIECTBAMU U MaTepUallaMu;

* HKOJIOTUYECKH TPaMOTHOT'O TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

* OIICHKY BJIUSHHUS XUMHUYECKOTO 3arpS3HEHUS OKPY’KaIOIIEH cpeibl Ha OPTaHU3M YEJIOBEKa;

* KpUTHUYECKON OIIEHKH MH(OpPMAIMK O BEIIECTBAX, UCIIOIB3YEMBIX B OBITY;

VIl. Cucrema ouneHku poctTu:kenuii yuamuxcs/ Konrposis 3Hanmii, yMenuii, HABHIKOB

Ha ypokax XUMuM OIIEHUBATh MPEXKEC BCETO:

- IPEAMETHYIO KOMIIETEHTHOCTh (CIIOCOOHOCTD peraTh MPo0IeMbl CPEICTBAMH MPEAMETA);

- KJIFOUEBBIC KOMITIETCHTHOCTH (KOMMYHHUKATHBHBIC, y4eOHO-TI03HABATCIIHHBIC);

- 001Iey4eOHbIC W WHTEUICKTyallbHbIE YMEHHS (yMeHUs padoTaTh C pa3IWYHBIMM HMCTOYHMKAMU HWH(GOPMAIIMH, TEKCTaMH,
TabnHIaMu, cxemaMu, THTEpHET cTpaHUIlaMHU U T.1.);

- yMeHHEe padoTaTh B Mapax (B KOJJIEKTHBE, B TPYIIIE), a TAKKE CAMOCTOATEIBHO.

[IpunepxuBaroch MpUOpUTETAa MUCHbMEHHON (DOPMBI OLICHKU 3HAHUM HaJl YCTHOU. Mcmonb3yro KilacCuuecKyro 5-0aTbHYIO MKy
B KauecTBE OCHOBBI. [IpH OlleHKe YYUTHIBAIOTCS CIEAYIONINE KaueCTBEHHbBIE MTOKA3aTeNI OTBETOB:

- rIyOrHA (COOTBETCTBUE M3YyUYEHHBIM TEOPETUUECKUM 0000IIEHUSIM);

- OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBbIM B IPOrpaMMe YMEHHUSAM NMPUMEHATH MOTYyYEHHYI0 HH(OPMAIIHIO);

- MOJTHOTA (COOTBETCTBHE 00BEMY MPOrpaMMbI U HH(POpMAIMK yueOHHKA).

IIpu oyenxe yuumsieaemcs 4ucio u XapaxKmep CyujeCmeeHHbiX U HeCyueCmeeHHbIX OUUOOK.

Cywecmeennvie OUUOKU C8A3AHBL C HEOOCMAMOYHOU 2/1YOUHOU U OCOZHAHHOCMbIO OMBEMA.:

-HETIPaBUJILHO YKa3aHbl OCHOBHBIC IPU3HAKH MTOHSATHH, SIBICHUHN, XapaKTepHBIE CBOWCTBA BEIIECTB;

-HeTIPaBUWILHO CHOPMYITHPOBAH 3aKOH, MPABUJIO;

-TEOpPETUYECKHE  3HAHUS  HE  MNPUMEHEHbl s OOBSICHEHHS W TpEACKa3aHusi  SBICHUM,  YCTAaHOBJICHUS
MIPUYUHHO-CJICICTBEHHBIX CBSI3€H, CPABHEHUS M KJIIACCHU(UKALINN SBICHUA.

HecymecTBeHnHble OIMOKH ONPEENAIOTCS HEMOIHOTON OTBETA!

- YIyIIeHrne KaKoro-1mdo HeXapakTepHoro ¢akTa Mpu ONMKMCAHWH BEIIEeCTBA WU Ipoliecca:

-OrOBOPKH, OTIMCKH, JOMYIICHHBIC TT0 HEBHUMATEILHOCTH
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OueHka TeopeTHYeCKUX 3HAHU I
OueHka yCTHOr0 0TBeTA.

OtmeTka «S5»:

OTBET [OJIHBIA U IIPAaBUWJIbHBIN Ha OCHOBAaHUU U3YUYECHHBIX TEOPHUIL;

MaTepuail U3JI0KEH B ONMPEAEIECHHOM JIOTUUECKOM MOCIE€I0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

OTBET CaMOCTOSTEIIbHBIN.

OtmeTka «4»:

OTBET MOJIHBIA Y IPAaBWJIbHBIA Ha OCHOBAaHUM U3YUYECHHBIX TEOPHUIL;

MaTtepuai U3JI0KeH B ONPEACICHHOM JIOTHYECKON MOCIE0BATEILHOCTH, IIPU ITOM JIOMYIIEHBI IBE-TPU HECYIIECTBEHHBIE OIUOKH,
WCIIPaBJICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

OtmeTka «3»:

OTBeT MOJHBIN, HO MPU STOM JOMYIICHBI CYIIIECTBEHHAs OITMOKA, UJT OTBET HEIOJTHBIN, HECBS3aHHBIN.

OtMmeTka «2»:

[Ipu oTBeTe O0OHAPY)KEHO HEMOHWMAHWE YYalIUMHUCS OCHOBHOTO COJIEp)KaHMs ydyeOHOrOo Marepualia Wid JOMYIIEeHBI
CYIIIECTBEHHBIE OIMMOKHU, KOTOPBIC YUAITUHCI HE MOXKET UCTIPABUTH MTPU HABOIAIINUX BOIIPOCAX YUUTEIS.

OueHka IKCIEePUMEHTAJbHBIX YMEHHIA.

Or1ieHKa CTaBUTCS HA OCHOBAHUM HAOJIOICHUS 32 YUAlTUMUCS U TUCBMEHHOTO OTBETA 3a paboTy.

Otmetka «5»:

paboTa BBITIOJHEHA MOJTHOCTHIO, IPABUJILHO; C/IeJaHbl IPABUIbLHBIC HAOIIOACHUS U BBIBOJIBL;

AKCTIEPUMEHT OCYIIECTRIICH 110 IUIaHY, C YY€TOM TEXHHKH 0€30MacHOCTH M IIPaBUiI pabOTHI C BEIECTBAMHU U 000PYI0BaHUEM;

IIPOSIBJIICHBI OPTaHU3AIMOHHO-TPYAOBBIC YMEHUS(TIOAICPKUBACTCS YUCTOTA pabodyero MecTa W IMOPSAAO0K Ha CTOJIe, YKOHOMHO
HCTIOJIb3YIOTCSl PEAKTHUBBI).

OtMmeTKa «4»:

paboTa BBINOJHEHA MTPAaBUIIBHO, CACIAHBI MPABUIbHBIC HAOIIOJACHUS U BBIBOJBI, IIPH 3TOM IKCIIEPUMEHT MPOBEJICH HETOJHOCTHIO
WJIU JOIMYIIIEHBI HECYIIECTBEHHBIC OITMOKH B paboTe ¢ BeIecTBAMHU 000PYI0BAHUEM.

OtMmeTKa «3»:

Pabora BEITIOTHEHA TIPaBUJIBHO HE MEHEE YeM Ha IOJIOBHHY MJIM JONYIICHA CYIMISCTBEHHAs ONMIMOKA B XOJ€ AKCICPHMEHTA, B
00BsIcHEHNH, B 0)OPMIICHUN pabOThI, B COONIFOACHUN MPABHIJI TEXHUKH OC30IMACHOCTH, IIPH padoTe C BEIIeCTBAMU M 00OPYIOBAHHUEM,
KOTOpasi UCIPABIIICTCS 1O TPEOOBAHUIO YIUTEIS.

OtMmeTKa «2»:
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JOIyIIEHBI ABE (U 00Jiee) CYIIECTBEHHbIE OIIMOKU B XOJ/I€ IKCIIEPUMEHT, B O0BSICHEHUHU, B OPOpMIIEHUH PaOOThI, B COOIIOEHUN
MpaBUJI TEXHUKH O€30MaCHOCTH, MpU paboTe C BEIIeCTBAMH M OOOpPYIOBaHHMEM, KOTOPHIE YUYAUIUIICS HE MOXKET UCHPAaBUTh AAXKE I10
TpeOOBAHUIO YUUTES.

OuneHka yMeHHil pemiaTh 3KCNIePUMEHTATbHbIE 3aa4H.

OTMmeTKanS»:

IJIaH PEeLIEHUsI COCTABIICH NMPABUIIBHO;

MPaBUJIBHO OCYILECTBIIEH MOA00P XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS;

JIAHO TIOJTHOE OOBSICHEHHUE U ClIeTIaHbl BHIBOJIBI.

Otmetka «4»:

IUTaH PElIeHUs] COCTABIICH MPaBUIIBHO;

NPaBWJIBHO OCYIIECTBIEH MOJ00p XMMHUYECKHMX PEAKTUBOB M 00OpYIOBaHUs, MPU 3TOM JIONYIIEHO He Ooinee He Oosee ABYX
HECYIIECTBEHHBIX OMIMOOK B O0BSICHEHUHU U BBIBO/IAX.

Otmetka «3»:

IUTaH PEIeHUs] COCTABIICH MPaBUIILHO;

NPAaBWJIBHO OCYIIECTBICH MOAOOP XMMHUYECKHUX PEAKTUBOB M 00OpYIOBaHUS, MPHU 3TOM JOIYIIEHO CYIIECTBEHHAas OIIMOKa B
OOBSICHEHUH U BBIBOJAX.

OtMmetka «2»:

JOIyIIEeHo JBe (1 Ooiiee) omMOKM B IUIaHE PELIEHUs, B MOAOOpPE XMMHUYECKUX PEaKTUBOB U OOOPYAOBaHUSA, B OOBSICHEHUH U
BBIBOJAX.

OueHka yMeHMH pelIaTh pacyeTHbIE 3a1a4M.
OTMeTKa»S»:
B JIOTHYECKOM PACCYKJICHHH M PEIICHUH HET OIMMMOO0K, 3a7a4ya pelIeHa parioHAIBHBIM CIIOCOOOM.
OtMmeTKa «4»:
B JIOTHYECKOM PACCYKJICHHH M PEIICHUH HET OIMMOOK, 3a/1a4a pelieHa parioHAIbHBIM CIIOCOO0M,
HO 3aJ1aya pericHa HepalioHaIbHBIM CITOCOOOM, W JIOMYIIIEHO He 0oJiee IBYX HECYIIECTBCHHBIX.
OtMmeTka «3»:
B JIOTHYECKOM PACCYXKJICHUHU HET CYIIECTBEHHBIX OIMUOOK, HO JOMYCKAETCs CYIIECTBEHHAs OIIMOKAa B MATEMAaTHUYECKUX pacueTax.
OTMmeTKa «2»:
MMEIOTCS CYIICCTBEHHBIC OITUOKH B JIOTHYCCKOM PACCYXIACHUN U PEIICHUU.
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OueHka NMCbMEHHBIX KOHTPOJIBHBIX padoT

.OT™MeTKa»S»:

OTBET MOJIHBINA U NMPABWIHHBIN, HA OCHOBE U3YYEHHBIX TEOPUH, ITPU ITOM BO3MO>KHA HECYIIIECTBEHHAs OITHUOKA.

OtMmeTKa «4»:

OTBET HEIOJIHBIM WK TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

OtMmeTKa «3»:

paboTa BBITIOJIHEHA HE MEHEee, YeM Ha MOJIOBUHY, JIOMYIIeHa OJIHA CYIECTBEHHAs OITMOKA U MPU STOM JBE-TPU HECYIIIECTBEHHBIE.

OTMmeTka «2»:

paboTa BBIMIOJHEHA MEHBIIIE YeM Ha MOJIOBUHY WJIM COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX OMMO0K. OTMeTKa «1»:

paboTa He BBIMIOJIHEHA.

[Ipu orieHKe BHITOJHEHUSI TUCBMEHHOW KOHTPOJIBHON pabOThl HEOOXOIMMO YUYUTHIBATH TPEOOBAHUS €TUHOTO opdorpaduieckoro
pexxuma.

OTMETKH 3a UTOTOBYIO KOHTPOJIbHYIO Pa0OTy KOPPEKTHPYIOT MPEIIICCTBYIONIUE TPHU BBICTABICHUU OTMETKH 3a YETBEPTh,
MOJIYyTroaue, To/.

[Ipu Hammcanuu KOHTPOJIBHBIX paboT u3 cOopHukoB ['abpuensH O.C. «KoHTpoJbHBIE W TPOBEPOUHBIE pabOTH» 9 Kiacca
I0JIb30BAThCS IIKAJION TIepeBoia OAIOB B MATHOAIBHYIO CUCTEMY.

OueHka 3a NpoBepOYHbIE TECTHI

Yyutens MOMKEH MPOBECTH WHCTPYKIMIO IS TecTupyembix OHa MObKHA OBITh KOPOTKOM, TMOHSATHOMW M OOIIeW s BceX
UCIIBITYeMbIX. MHCTpYKIMSA MaéT pa3bsICHEHHUS, KaK HEOOXOJIMMO OTBEYaTh HA 3aJaHUs TecTa. B MHCTpyKUIHMHM COOOIIaeTcs BpeMs, B
TEUEHHE KOTOPOTO CIAYIIATEIIIM HEOOXO0IUMO BBIITOJIHUTD TECT, THIT KB OICHUBAHUS.

B nporieHTHOM COOTHOIICHUH OIICHKH (T10 ISITHOAIUIBHOW CHCTEME) PEKOMEHTYETCSI BBICTABIISITH B CISAYIONINX JHANa30HAX:

«2» - menee 50%

«3» - 50%-65%

«4» - 65%-85%

«5» - 85%-100%
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Buabl u gopmbl koHTpOJIs yeBoenus 3Y H:
* IPEIBapUTEIILHBIN KOHTPOJIb
* TCKYLLIUW KOHTPOJIb
* TEMAaTUYECKUI KOHTPOJIb
* UTOrOBBIM KOHTPOJIb

Buabl KoHTpOJIA:

* CAMOCTOSITENIbHbIE PAOOTHI
* POBEPOYHBIE PAOOTHI
* TECTBI
* XUMHYECKUWA TUKTAHT
* MMCbMEHHBIE U YCTHBIE JJOMAIIHUE 3aaHUS
* nupepeHrpoBaHHbIC 3adaHUS
* UHAUBUyaJIbHbIE TUCbMEHHBIE 3aIaHUS
* KOHTPOJIbHBIE PAOOTHI 110 U3YUEHHBIM TEMaM, CPE30BbIE, HTOTOBHIE
* KOMITBIOTEPHBIN KOHTPOJIb
* aHAJIM3 TBOPYECKUX PadOT
* AHAJIU3 BBINIOJIHEHUS TUATHOCTUYECKUX 3aJaHUN
* JIOMAILIHUN SKCIIEPUMEHT
* 1a0OPATOPHBIN SIKCIIEPUMEHT
* IPYNIIOBBIC 3a1aHUS
* HCCIeI0BaTENbCKUE PabOThl yUaIuXcsl 0 XMMHH, CO3JaHHUE U 3allUTa IPOEKTOB
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VIII. YueGHo-MeTOAMUECKHE CPEACTBA 00yUEeHUS
Y4yeOHO-MeTOAMYEeCKNIT KOMILIEKT

1.IlpumepHas nporpamMma OCHOBHOTO 0011ero 00pa3oBaHus 10 XUMHUH (0a30BbIi YPOBEHb);

2.ABtopckas mporpamma O.C.'abpuensna, cooTBercTByiomas dDenepaibHOMy KOMIIOHEHTY ['OCyaapCTBEHHOIO CTaHJapTa
oOmiero oOpa3oBaHus W JAomnylleHHas MuHuctepcTBoM oOpa3oBanus u Hayku Poccuiickoit ®enepanuu (O.C.I'abpuensu [Iporpamma
Kypca xumuu s 8-11 kmaccoB oOmieobpazoBatenbubix yupexaeHut / O.C.l'abpuensH. — 8-e wuzmaHue, nepepabOTaHHOE U
nonosHenHoe — M.: IIlpoda, 2011r.).

3. - @enepanbHblii 0a3ucHBIA y4eOHBIM IaH AJig cpeaHero (mosHoro) oOmiero odbpaszoBanus. M.: [poda, 2008. (cOopHuUK
HOPMAaTUBHBIX JOKYMEHTOB)

4. Xumus. 9 k n1.: KontponsHsie U npoBepouyHbie pabotsl k yueOHuky O. C. IN'abpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H.
bepeskun, A. A. Ymakosa u 1p. — M.: [poda, 2010r.

5.T'abpuensa O. C., OctpoymoB U. I'. M3yuaem xumuto B 9 k i1.: JIunaktudeckue matepuaibl. — M.: brnuk mtroc, 2010r.

6.I'a6puensa O. C., AmykoBa A. B. Pabouas terpans. 9 x 1. K yuebnuky O. C. I'abpuensina «Xumus. 9». — M.: [Ipoda, 2011r.

7.T'abpuensiu O. C., Bockob6oiinukoBa H. I1. Xumus B Tectax, 3amauax, ynpaxkaenuax. 8— 9 k. — M.: [Ipoda, 2010r.

8 l'abpuenssu O.C, SAmyxoBa A.B. Terpans nnsi 1abopaTOpHBIX ONBITOB W MpakTHYeCKUx pabor. 9 k. k yuyeObnuky O.C.
INabpuensna «Xumus. 9 kimace». — M.: Jlpoda.

9. Xumusa. 9 kmacc: Jlumaktuueckue KapToyku — 3anaHud nmo xumuu K ydeOHuky O.C.I'aOpuensna «Xumusa. 9 kmacc»
H.C.ITaBnoBa /M.: [Ipoda, uznarensctBo «Ik3ameH» Mocksa 2011.- 126¢.

10.Xumus. 9 kitacc: KOHTPOJIbHBIE U TTpoBepoUHbIe padoThl K yueOHuKy O.C. ['abpuensna «Xumus. 9 kiaccey /W.I.IlpucsrunaM.:
Hpoda, nznarensctBo «Ix3ameH» Mocksa 2004.-127c.

Ileyamnvle nocoous

- Cepust crpaBouyHbIX TaOiui, 1o xumuu («Ilepmommueckass cucrema xuMmuueckux odjaeMeHtoB J[.M. MenneneeBay,
«PacTBOPUMOCTD COJIEH, KHCIIOT U OCHOBAHHU B BOAE», « DJEKTPOXUMUUYECKUHN Psi/i HAMIPSKEHU MEeTaIIoBY», «OKpacka MHIUKATOPOB B
Pa3IUYHBIX CPEIax»).

- PykoBojcTBa A1 1TaOOpaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUMN 110 XuMuH (8-11 Ki1.)

- COOpHUKH TECTOBBIX 3a/IaHUM JJI1 TEMAaTUYECKOTO U UTOTOBOTO KOHTPOJISL.

Yyebno-nabopamoproe obopyoosanue

- HaGop Mopeneii kprucTauimueckux peméTok: anmMasa, rpadura, TOBapeHHOHN COJIH.

- Komnexuuu: «Metamisl u criiaBbDy, «MUHEpasbl 1 TOpHBIE TOPOABDY, «HemeTrannby.

Yuebno-npaxmuuecrxoe obopyoosanue

- . Habop «Kucnotemy.
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- HaGop «I'uapokcuabi».

- Habop «Oxcuasr MeTamnoBy.

- HaGop «Metamibry.

- Habop «lllenounble U 11eI104YHO3EMETbHBIE METAILITBD.

- Ha6op «Cynbdatel. Cynbhursl. CynbPuabn».

- Habop «KapOonatbiy.

- Habop «®ocdatel. Cunukatsi.

- Habop «CoennHeHus MapraHia.

- Habop «CoennaeHus xpomay.

- HaGop «Hwutpatb».

- Habop «naukaTopb».

- Habop mocyel v mpuHAIE)KHOCTEH I YISHUIECKOTO SKCIIEPUMEHTa, HarpeBaTeIbHBIE IIPUOOPHI.

Humepuem pecypcuol:

http://www.fipi.ru TTopran ®UIN — deaepanbHbiii HHCTUTYT MEIATOTMYSCKUX H3MEPEHUI

http://www.ege.edu.ru I[Mopran EI'D (nnpopmarmonHoit noaaepxkku EI'D)

http://www.probaege.edu.ru ITopran Enunblii sx3amen

http://edu.ru/index.php ®enepanbubiii mopran «Poccuiickoe 0OpazoBaHHE»

http://www.infomarker.ru/top8.html RUSTEST.RU - deaepaibHblii IIEHTP TECTUPOBAHHS.

http://www.pedsovet.org Beepoccuiickuit atepuet-IleacoBer.

http://www.mon.gov.ru MuarcTepcTBO 00pa3oBaHUs M HAYKH

Jlutepatypa nis yunreJis

IMa6puensa O.C, OctpoymoB W.I'. HactonbHas kaura yuurens. Xumus. 9 ki1.: Metogudeckoe nmocoobue. - M.: [Ipoda.

Xumus. 9 xi.; Konrponbheie n mpoBepounbie paboTel k yuebnuky O.C. Iabpuensna «Xumus. 9» / O.C. IN'abpuensn, [1.H.
bepeskun, A.A. Ymakosa u np. - M.: JIpoda. 2010r

Xumus. 9 knace: Aunaktuyeckue kapTouku — 3aaanus no xumuu K yueonuky O.C.I'abpuensna «Xumus. 9 xkinace» H.C.IlaBnosa
/M.: Ipoda, n3narenpcTBo «IK3aMeH» Mocksa 2011.- 126¢.

Jlutepatypa s yyammxest

OcHoBHas nuTeparypa

INabpuensa O.C. Xumus. 9xnacc: yued. s oomeodpa3oBat. Yupexaenuid. — 14-e u3a., ucnp. — M.: Jlpoda, 2008

INabpuensa O.C., SAmykoBa A.B.. Xumus. 9 kmacc. Tetpanp mist 1a00paTOpHBIX OMBITOB M MPAKTHYECKUX padoOT. - 7- u3m — M.:
Hpoda, 2011r
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https://infourok.ru/go.html?href=http%3A%2F%2Fwww.fipi.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fedu.ru%2Findex.php
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.infomarker.ru%2Ftop8.html
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww%2F

INa6puensn O. C., SmykoBa A. B. Pabouas tetpans. 9 k 1. K yuebnuky O. C. 'abpuensna «Xumus. 9». — M.: [Ipoda, 2011r.
T.C., Ha3aposa, JIaBposa B.H. KapTel-nHCTpyKIIMUM U151 TpaKTHYECKUX 3aHATUN 110 Xumuu 8-11 kir.-Mocksa.: Bianoc,2009.

JJonmosHuTENABHAS JJUTEPATYPA

*AxmetoB H.C. Heopranuueckas xumusi. YueOHoe 1mocodue s ydammxcs 8-9 k. mK. ¢ yrayoi. uzyd. XuMuu. — 3-¢ u3a. — M.:

IIpocsemenue, 1992. 191 c.

*Xumusi: CrpaBounble marepuansl: Ku. mus ywamuxcs/ FO.Jl. Tperbaxo, H.H. Oneiinukos, JI.A. Keciaep u ap. — 2-e usn.

nepepad. — M.: [Ipoceemenune, 1988. — 223 c.
«.Epemun B.B, H.E.Ky3pmenko COopHUK 3a1a4 U ynpakHeHui no xumuu 8-11 kmacc. M.: Ilpoda,2008.

*CutnukoBa JI.H.,Tapacoa JL.LFO. CGopHuk 3amau 9 — 11 kmacca ¥ MOCTYMAIONIUX B BY3bl JJISI CAMOCTOATEIBHOU PabOTHI.

N3parenscTBO «YunTensy» Boarorpan
CnpaBouyHasi JuTepaTypa:
Xumus. CipaBOYHUK IIKOJIBHUKA U CTyAEHTA - 368 C.
Xumus B popmynax. 8-11 kmaccsl. (aBT. B.B.Epemun) - 64 c.
Xumus B Tabnunax. 8-11 kmaccel. (aBT. A.E.Haconosa) — 96c¢.
Hnmepnuem — pecypcoi:
1. Alhimik www.alhimik.ru
2. KoHCIIEKTHI 110 XUMHH JJIS IIKOJIbHUKOB
3. Xumus g scex Www.informika.ru
4, Xumus mis Bac www.chem4you.boom.ru
5. Xumus. O0pa3oBaTeabHbIN CAalT IS IKOJIBHIUKOB WWW. hemi.wallst.ru

26


https://infourok.ru/go.html?href=http%3A%2F%2Fwww.informika.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.chem4you.boom.ru%2F
https://infourok.ru/go.html?href=http%3A%2F%2Fwww.hemi.wallst.ru%2F

