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AHHOTAIMS K PABOYE MPOTPAMME IO K¥PCYVXHMIEA-8-9 KIAC(.

BE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npenacraBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YUETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMmMa o XMMHUU Ha YpOBHE OCHOBHOTO 001IIeT0 00p

[IporpamMa 1mo XuMmMuM [Ja€T NpeACTaBICHHE O IesiX, oOmed crpareruu oOy4deHHMs,
BOCIIUTaHUSI U Pa3BUTHUA OOYYAIOIIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, YCTaHaBJIMBAET
00s13aTeNIbHOE MPEAMETHOE COJEpKaHKe, MIPEelyCMaTPUBAET PACHpPEEIICHUE €ro o KjaccaM U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpamMMbl 110 XUMHH, OIPEJEISIET KOJINYECTBEHHbIE
Y Ka4eCTBEHHbIE XaPaKTEPUCTUKH COAEPIKAHUS, PEKOMEHIyEMYIO I0CJIE0BATEIbHOCTh U3YYEHUS
XUMHHU C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3el, JOIMKH yuyeOHOTro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YUYaIOIINXCS, OMPEAEIIIeT BO3SMOXKHOCTH IMPEAMETA IS peaTn3auu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOM IMPOrpaMMbl Ha YPOBHE
OCHOBHOro 0011ero obpa3oBaHus, a Takke TpeOOBaHUI K pe3yinbTaTaM OOY4YEeHHsS XUMHMU Ha
YPOBHE LieJIel M3y4eHUs IIpeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATENbHOM JEATEIbHOCTH
00y4aromIerocst o OCBOCHUIO Y4€OHOTO COAEPIKaHMUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpeCTaBICHUI O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pelieHus TI00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKOM 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET peau3alii BO3MOKHOCTEH JUIsl CaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB ~HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HM, TaKk U B
npodeccuoHaIbHON 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMHM XMMHH 00ECHEeuMBAIOTCS CIEeUU(UKON comep kaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIH ABISETCS MeJarorniecky a1alTHPOBAaHHBIM OTpaskeHHeM 06a30Boii
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4aromKUMHUCs CUCTEMbI NTePBOHAYATBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUI OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH Cc(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxona k e€ msydeHuro. ColepiaHue CKIAAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYecKod peakuuu. OOe 3TU CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUY€HUS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIE0OBATEIBHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GYHKIIUY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl O XHUMHUHU CIIOCOOCTBYET (HDOPMHUPOBAHHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3ydyenue xumuu
MIPOUCXOIUT C TIPUBIICUCHUEM 3HAHUI U3 PAaHEE U3YUCHHBIX YIEOHBIX MpeaMeToB: «OKpyKarouit
Mup», «buonorus. 5-7 kinacce» u «dusnka. 7 Kiacey.

Heab n3ydyeHus: Kypca XUMHUHM IPOUCXOIUT

- (opmupoBaHue 3HaHUM OCHOB XHMHMUYECKOW HAyKd KaK OOJaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEILHOCTH YEJIOBEKA U KaK OJIHOT'O U3 KOMIIOHEHTOB MUPOBOM
KYJIbTYpHI.

3agauu yueOHOTO mpeaMeTa COCTOUT B JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN —
BOXHEHIINX (DAKTOB, MOHATHIA, 3aKOHOB U TEOPETUYECKHUX IMOJIOKEHHIA, TOCTYIMHBIX 0000IIeHni
MHPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAyKH, B IPUOOIIEHUU K HAYIHBIM METOJIaM TIO3HAHWUS
[IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKkiuil, B JOPMUPOBAHUU M PA3BUTUU MTO3HABATEILHBIX
YMEHHMH M UX T[PUMEHEHWH B Yy4yeOHO-TIO3HABATENbHOM U y4eOHO-HMCCIIeI0BATEIbCKON
JESTCIIbHOCTH, OCBOCHHH IPABWJI OE30MAcHOrO OOpalleHusi C BEIIECTBAMHU B ITOBCEIHEBHOMU
JKU3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
MPUOOpPENN TaKKe 117U, KaK:

— (popMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATHUIO PEUICHUH, CIMOCOOHON aJanTHpOBATHCS K
OBICTPO MEHSIOIINMCS YCIOBUSM KU3HU;

— HAaNpaBJICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCcKoe MpUOoOIeHHe O00ydJarmuxcs K
CaMOCTOSITEIbHOW ~ TO3HABATEIbHOW  JESATENBHOCTH, HAay4YHBIM  METOJaM  IO3HAHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— o0ecrnieueHre YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOY4YalOIIMMHUCS OIIbITa
pa3HoO0pa3HON AEATEeTHbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOmeH GyHKIIMOHATFHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHUS U OTIBIT,
MOJTy4YEHHBIC TIPH M3YyYEHUU XUMHUU, MPUMEHSITh UX MPH PEIICHUH TpoOJieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JCSITEIHHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIOIMINXCS TYMAaHUCTHUECKUX OTHOIICHUN, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKU SKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMS] CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpensl;

— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduis 1 HaIIPaBJICHHOCTU AaJbHEUIIero 00yueHHs.

OO61iee yuCio YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kimacce — 68



yacoB (2 yaca B Henemto). [IpoMexyTouHas aTTecTamusi MpOBOAUTHCS B KOHIIE y4eOHOTO roja B
dbopMe TecToBOM paboThl. YacTh y4EOHBIX MPEAMETOB MOXKET MPOBOIUTHLCS TUCTAHIMOHHO.

COJEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/bHbIE XMMHYECKHE TOHSTUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YeJlOBeKa. XHMMHS B CUCTEME HayK. Tema u
BelecTBa. Gusnyeckre CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BelecTs. [lonsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3/ieieHusi cMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[Ipoctble u cinoXxHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
coctaBa BemiecTB. OTHocuTenbHas aTomHass Macca. OTHOCUTENIbHAs MOJEKYJSIpHAs Macca.
MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BeniectBa. Monib. MossipHas macca. B3auMocBsi3b KOJIM4YECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacu€Tol o hopMynaM XUMHUYECKHX COSTUHEHHI.

dusznueckue M XHMHUYECKHE SIBJICHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKue ypaBHeHus. Knaccudpukanus XMMUYECKUX PEaKIui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYI0i, MpaBUiIaMHu pabOThI B JTAOOPATOpPHH M NMPUEMAMH
oOpareHusi ¢ J1abopaTOpHBIM O0OpPYJAOBaHUEM, M3YYEHHE M ONMUCAHUE (DU3UYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIINS BOJbI) U XUMHUYECKHUX (TOpEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKU, B3aMMOICUCTBUE MeJIa C KUCIIOTON) sSIBJICHUH, HAOJI0IeHHE U
OTHMCaHue MPU3HAKOB MPOTEKAHUS XUMHYECKUX PeaKIuii (pa3iokeHne caxapa, B3auMOJICHCTBIE
CEpHOI KHUCIOTBHI C XJOpuaAoM Oapus, pasioxkeHue ruapokcuna menu (ll) mpu nHarpeBanum,
B3aMMOJIeIcTBHE Keme3a ¢ pacTBopoM conu Meau (l1), uzydenue cnocoOoB pazaeneHus: cMeceil:
C TIOMOIIBI0 MarHuTa, QWIbTPOBaHMWE, BHIMAPUBAHUE, MUCTWUIAIMS, XpomaTtorpadusi,
MPOBE/ICHUE OYMCTKU TOBApPEHHOM COJIM, HAONIOJCHUE W OMUCAHUE PE3YJIbTATOB MPOBEICHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(I1apocTepKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoze, Gpusnueckue U XMMHUECKHUe CBOMCTBA (peaKiuu TOPSHHS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MpPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKaAIAs
KHCIIOpO/Ia.

TermoBoit >(PekT XUMHUYECKOW peakiuu, TEPMOXHUMHYECKHE YpPaBHEHHUS, JK30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M MeETaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenue Boiopoaa B mpupoe, husnueckue
U XUMHUYECKHE CBOMCTBA, MIPUMEHEHHUE, CIIOCOOBI MoTydeHus. KuciaoTer u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBoprMOCTh BemecTB B Boje. MaccoBas 0 BELIECTBA B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHennid. Oxcupnel. Kitaccupukanus OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XUMHUYECKUE CBOWCTBA OCHOBaHUMU. [lomyudenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenknarypa coneil. ®@uznueckue U XxuMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnueckas CBA3b MEXKIY KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpPE/IENICHUE COACpKaHUs KUCIOPOa B BO3JyXe, MOJIydeHHE, cCOOMpaHue,
pacro3HaBaHHe M HM3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOJeHHE B3aMMOJCWUCTBUS BEILECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3iiaMi OKCHIOB M OINUCAHWE HMX CBOWCTB, TOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom meau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOJeHIEe 00pa3loB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3JIUYHOW pPaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPa3I[0OB HEOPTaHUYECKUX BEUIECTB PA3THUYHBIX KJIACCOB,
HaOI0/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPACTBOpax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAIU3allUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHI, BBITECHEHUE OJTHOTO METaJIa APYTrUM
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCHPHUKAITUN XUMUYIECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETBHBIE METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anuHHomnepuonHas ¢opmbl [leprogudeckoil cHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
obosouek aromMoB mepBbiXx 20 XuUMHUYeCKUX dJieMeHTOB llepuoamueckoit cucremsr . U.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEepUOaaM.

3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIi U TpakIaHKH.



Xumuueckas CBA3b. KoBanentnas (monsipHas " HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenb  okucienusi. OKUCIUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IMHKAa C pacTBOpaMHu KUCIOT M IIEJ0uYed, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpEHUE, PEaKIIUU Pa3JI0KEeHUS, COSTUHEHHUS).

Meoscnpeomemnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIacCe€ OCYILECTBIISIETCS
Yyepes UCIOIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TAK U MOHSATHH, SBIISIOIIIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO01ure ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, KIaccu(UKanus, MNEPUOTUIHOCTb, HAOIIOJCHHE, HKCIIEPUMEHT, MOJCIUPOBAHHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSIHME BEIEeCTBa, ra3, (PU3WYECKUE BEITUUYUHBI, €AMHUIBI W3MEPEHHS, KOCMOC, TUIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMH4YECKas peaKknus

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanueckoi cucteMe u CTpPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKON CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHUMHYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COECIMHEHMM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUuMHYECKUX PEaKIUi MO Pa3InIHBIM MpHU3HAKaM (TI0 YHUCTy B COCTaBYy
YYaCTBYIOIINX B PEAKIIHH BEIIECTB, 110 TEIIIOBOMY 3P HEKTy, 110 N3MEHEHUIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, [0 YyYacTHIO Karajau3atopa). OK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUUYECKHE YPABHEHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsaTtwe o
karanuse. [lonarue o xumMuueckoM paBHOBecUU. PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeaKLMH U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUM, JJICKTPOHHBIN OajaHC OKHUCIHTEIbHO-
BOCCTAHOBUTEIbHON peakunu. CocTaBlE€HHWE YPaBHEHHHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIOIb30BaHUEM METO/Ia IIEKTPOHHOTO OanaHca.

Teopust 3AEKTPOIUTUUECKON JUCCOLMAIMU. DIEKTPOIUTHI U HEANEKTPOJIuThl. KaTHoHsI,
aHMOHBI. MexaHn3M JUCCOLMAIIMK BEIIECTB C Pa3JIMYHbIMU BUAAMHU XUMHUYECKOU CBA3U. CTEneHb
muccouranuu. CUbHbIE U c1a0ble 3JeKTPOIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUid MOHHOTO OOMEHa, MOJIHBIC U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpeACTaBICHUNA 00 SJICKTPOIUTHUECKONW ucconuanuu. KadecTBeHHBbIE pEaKlIMW Ha HOHBI.
[TonsiTe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIIECTB (XJOpHAa HaTpus),
WCCIICOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM PEAKLUH OT BO3ACUCTBHS DPA3IUYHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BELIECTB, IpOLECcCa AUCCOLMALUN
KHCJIOT, 1EJ0Y€eH U cosiel (BO3MOKHO UCII0JIb30BAHNUE BUE0 MAaTEpUAIIOB), IPOBEICHUE ONIBITOB,
WUTIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHUsS pPEeaKUuii MOHHOro oOMmeHa (oOpa3oBaHuE OcCalKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB, WILTIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAaueCTBEHHBIX pEaKkUUd Ha HOHBI, pElIeHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (PU3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYEeCKHE CBOMCTBA Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMH, HEMETaJlulaMu,
menoyamu).  XsopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJa Ha OPraHU3M 4elloBeKa. BaykHenmme Xi1opuabl
U X HaXO0XJIEHUE B IPUPO/IE.

O6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XHUMHUYECKHEe CBOMCTBa. OKCHIBI Cephl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oO1e Kak MpeaCcTaBUTEINs Kacca KUCIOT U crieruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIJICHHOT0 Crloco0a NoIy4YeHUs cCepHOI KUCIoThI. [[puMeHenne cepHoi KUCTOTHI.
Conu cepHOM KHCIOTHI, KauecTBEHHas peakuusi Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COEIMHEHUHN B IPHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCIUHEHUSIMU CEPBI
(KMCTIOTHBIE 10K, 3arps3HEHUE BO3/IyXa U BOJIOEMOB), CLIOCOOBI €ro Mpe0TBPaIIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpUpoje, (Qusmdeckue u
XuMHueckue cpoiictBa. Kpyrosopot azora B mpupoje. AMMHUAK, €ro pu3n4eckue u XMMHUECKHe
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOMCTRa,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HeHUE OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docdopa, dpuznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u pocdopnas kuciora,
bu3nvecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonwp3oBanume ¢ocdaToB B KauecTBe
MHUHEPaAJIbHBIX YI00pEHUH.

Obmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHUs. YTIepo]], alFIOTPONHbIE MOIU(DUKALINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMHUIEeCKrue cBoicTBa. AncopOiusa. KpyroBopot yriepoa B mpupo/ie.
Oxcuapl yriaepona, UX pU3NYECKue U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBBIE OPTaHU3MBI,



MOJy4eHHEe U TMPUMEHEHHE. DKOJIOTHYECKHe MPOOIEMBI, CBsI3aHHbIE ¢ okcuaoM yriepoaa (1V),
TUIOTEe3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAsS KUCIOTa H e
coiu, UX (PU3MYECKHEe W XMMHUYCCKUE CBOWMCTBA, IMOJyYCHHE W TNpuMeHEeHHe. KauecTBeHHas
peakiusi Ha KapOoHaT-HOHBL. Vcnonap3oBanue kKapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIEHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHavasnbHbIE TOHATUS 00 OPraHWYECKHMX BEIECTBAX KAK O COCAMHEHUSX YIJepojaa
(MeTaHn, 3TaH, 3TUJICH, allETUIICH, 3TAHOJI, IIUIEPUH, YKCYyCHAas KuciaoTa). [IpupoaHbie HCTOUHUKI
YTII€BO0OPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTH), MPOAYKTHI UX MepepaboTku (OCH3UH), UX POJIb
B OBITY U IPOMBIIUIEHHOCTH. [loHsTHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax,
VIJIEBOJAaX — W UX POJM B KM3HU ueJoBeKa. MarepuaibHOE E€IMHCTBO OPTraHUYECKUX U
HEOPraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcunge kpemuus (V) u
KpEeMHUEBOU KucIoTe. CHITMKATHI, UX MCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTEIIbHBIE MaTepHalibl: KepaMWKa, CTEKJIO, IIEMEHT, OeToH, xeie300eToH. I[Ipobiembl
0€30MacHOT0 UCTOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKcnepumenm:

n3y4eHue o0pa3Io0B HEOPTaHMUYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, POBEACHUE
KAYeCTBCHHBIX PEAKIUN Ha XJOPUA-WOHBI M HAOIIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxaromue (pU3MUECKue U XUMHUYECKHE CBOICTBAa TaJlOT€HOB M UX COCAMHEHHH (BO3MOKHO
UCIIONIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOreHUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOW peaklnu Ha cynb(aT-uoH W HaONoJIeHue MpH3Haka eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUH
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX y100peHuH,
MoNlyueHue, coOupaHue, pacro3HaBaHWE W U3YyUYEeHHE CBOWMCTB aMMHaka, IPOBEICHHE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U ¢ocdaT-nuoH U U3yUeHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/IbI0 (BO3MOYKHO HCIOJb30BaHUE
BHUJICOMATEPHAIIOB), HW3Y4YEHHWE MOJENEeH KPUCTAUIMUYECKUX pemeETOK anMmasa, rpadwura,
dymiepeHa, 03HAKOMIIEHHE C TIPOIIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM
yra€M U yCTPOMCTBOM MTPOTHUBOTa3a, MOJTyYeHHEe, COOMpaHue, paclio3HaBaHUE U U3YUCHHE CBOHCTB
VTJIEKUCIIOTO Ta3a, MPOBEIEHHWE KAaYeCTBEHHBIX peaKIii Ha KapOOHAT W CHJIMKAT-HOHBI M
W3ydeHHWE TPU3HAKOB WX TMPOTEKaHWsA, O3HAKOMJICHHE C TPOAYKIIMEH CHUIUKATHOU
MPOMBIIUIEHHOCTH, PEIIEHUE YKCIIEPUMEHTAIbHBIX 337a4 10 TeMe «BakHel e HeMeTalIbl U UX
COCTMHEHUS».

MeTajibl M MX COeTUHEHMSI

OO0mas xapakTepUCTHKAa XUMHYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHHH UX TIOJIOKEHUS
B [lepuonnueckoin cucreme xumuueckux siaeMeHToB . M. MenneneeBa U CTpoeHUsT aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBs3b M METAJUNIMYECKAs] KPUCTAIIMYECKas pEHIETKa.
DJIEKTPOXUMUYECKUN pAJl HAOPSOKEHU MeTamoB. DHU3WYECKMEe M XUMHUYECKHE CBOMCTBA
MeTayioB. O0mue crnocoObl MmonydeHus MetawioB. [loHATHEe 0 KOppPO3UM METalIoOB, OCHOBHbBIE
CHocoOBl 3alMTHl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPAJIOMUHUM, OpoH3a) M HX
MIPUMEHEHUE B OBITY U IPOMBIIIUICHHOCTH.

[Ilenounbie MeTauibl: ookeHue B [leproanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MengeneeBa, CTpO€HHE UX aTOMOB, HaXOXJeHHUE B Npupoaec. PU3NYECKHE U XUMHYECKUE



CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THIPOKCUABI HaTpus U Kanus. [Ipumenenune
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAIUIBI MATHUN U KaJIbLUI: 110J105KeHKE B [lepruoanueckoi cucreme
xumuyeckux aviemMeHTtoB JI. M. MeHneneeBa, CTpoeHHE UX aTOMOB, HAXOXAEHUE B IPUPOJE.
dusnueckue U XMMUYECKHE CBOMCTBA MarHus M Kajblus. BaxHelnne coeAMHEHUS KaJlbLUs
(oxcua, TUAPOKCHU, conHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

AmoMuHuii: nonoxxenue B Ilepumonnueckoil cucreme Xumuyeckux anneMeHToB [ .
MeneneeBa, cTpoeHHe aToMa, HaxoxaAeHue B npupoje. Gusnueckue U XMMUYECKHE CBOMCTBA
altoMuHus. AM(pOTEpHBbIE CBOMCTBA OKCHA U THJIPOKCUAA AIFOMUHUS.

Kenezo: mnonmoxenue B Ilepuonnueckod cucreMe Xumudyeckux osnemeHto /[[. .
MenpeneeBa, CTpoOeHHE aToma, HaxoKJAeHUe B npupoje. dusnueckne U XMMUUECKHE CBOMCTBA
xene3a. Okcupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
HOJIy4YeHHe.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3IiaMy METAJIOB U CIIABOB, X (PU3NYECKUMHU CBOMCTBAMH, U3YICHUE
pe3yabTaTOB KOPPO3UM METAIIIOB (BO3MOXKHO HCIOJIb30BAaHNUE BUIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aUMOJICHICTBUA OKCHJA KalblUs M HAaTpus C BOJOH (BO3MOXKHO HCHOJIb30BAHUE
BUJICOMAaTEPHUAIIOB), HCCIEIOBAHUE CBOWCTB >KECTKOW BOJIbI, NpOLECCAa TOPEHUs Keje3a B
KHUCIOposie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUATIOB), IPU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX pEaKIMil Ha MOHBI: MarHWs, KaJblMs, aTIOMUHUS, LIMHKA, xerne3a (I1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMMCAHKE MPOIECCOB OKPAIIMBAaHUS IIAMCHM MOHAMH HATPHS,
Kt ¥ KabLusl (BO3MOXKHO HCIIOJIb30BaHUE BUICOMATEPUAIIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA IMHKA, PEIICHNE dKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BaykHelre MeTaulbl U UX COETUHEHUS».

XuMus M OKpyKamouas cpeia

BemectBa u MaTepuainbl B OBCEIHEBHOM KM3HU 4esoBeKka. be3omacHoe Mcnonb3oBaHue
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momoiis mpu XUMHUYECKHX O0XKOTrax M
OTpaBJICHUSIX.

XUMHUECKOEe 3arpsi3HEHHE OKpYXKarollel cpeasl (MpeaesibHas JoMmycTUMask KOHIIEHTPALUs
BenlecTs, gainee — [1/IK). Ponp XxumMuu B penieHun 3K0JI0THYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHre o0pas3IoB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJIUMEPHBIE MaTEPHAIbI).

Mesxicnpedmemmuuie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3E€H NPHU MU3YYEHHH XMMHH B 9 Kilacce OCYIECTBISETCS
yepes3 UCIOJIb30BAHNE KaK 00X €CTeCTBEHHO-HAYUHBIX OHATUMN, TaK U MOHITHH, SBISIOUINXCS
CUCTEMHBIMU JJIS1 OTJENBHBIX ITPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIMKIIA.

OO11e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CUHTE3, KJacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHNUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHHe, MOJIENb, SIBIICHNE, TApHUKOBBIN 3D PeKT, TEXHOIOT S, MaTepHAaIbI.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, HW30TOIIBbI,
paZivoOaKTUBHOCTb, MOJIEKYJA, D3JIEKTPUYECKUM 3apsj, MPOBOAHMKH, IOJIYIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAININYECKAs PEIIETKA, CIUIaBbl, (PU3NYECKHE BETUUNHBI, €IMHULIB]
U3MEpEHMS], KOCMUYECKOE ITPOCTPAHCTBO, MIaHETHI, 3BE€3/1b1, COHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
UCKOIIaeMble, TOILIUBO, BOJIHBIE PECYPCHI.



Onucanue MaTepuAIbLHO-TEXHUYECKOI0 00ecreyeHust
1. Xumust: 9 KI1.: 3IEKTPOHHOE MPUIIOKEHUE K YICOHHKY.
2.I'apa H.H. Xumus: 3anaunuk ¢ «momoraukomy»: 8-9 knaccel / H.H. I'apa. — M.: [Ipocseienue.

3.Pamenkuit A.M. Xumus: numaktudeckuii Marepuan: 8-9 kin. / A.M. Pagenkuii. — M.
[Tpocsemenue.

4. I'apa H.H. Xumust. Ypoku: 9 k1. / H.H. Fapa. — M.: TIpocseruenue.

5. bopoBckux T.A. Tectsl mo xumuu. I[lepBoHauanbHble XUMUYecKHe MOHATUA. Kuciopon.
Bonopoxn. Boaa, pactBopbl. OCHOBHBIE KJIaCChl HEOPraHUYECHX CoeTMHEHHH: 9 Ki1.: K yueOnuky I'.E.
Pymuruca, ©.I'. ®enpamana «Xumus. 9 knacen. — M.: U3natensctBo «Ok3ameny», 2010.

6. Xumus: 8 KII.: SICKTPOHHOE MPUIIOKCHUE K YUCOHUKY.

8.Kommbrorep

9.MyJIbTHUMEMA IPOCKTOP / MHTEPAKTUBHASI JOCKA.

10.Harsinaele mocoous.

11.JTaGopaTopHOoe 060pya0BaHHUE.

12.http://www.metod-kopilka.ru MeToandeckas KOMUIKA YIUTEIS XUMUAN
13.http://pedsovet.su Ilemarorndgeckoe cooOIIECTBO

14.http://school-collection.edu.ru Equnas xoyiekmnus iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB



		2024-08-30T18:10:23+0500
	Шандра Татьяна Викторовна




