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INOACHUTEJIBHAA 3AIINCKA

[TporpaMma 1o XMMHUK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHMs COCTaBICHA Ha OCHOBE
TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 0OO0pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeacraBieHHBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHOM
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIMH TPENoaaBaHus y4eOHOTO IMpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit Deaepanum.

[IporpaMmMa 1o XWUMUU Aa€T TPEICTABICHHE O IENSX, OOMICH CcTpareruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOY4YaIOIIMXCS CpPEeACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIIMBAET
00s13aTeIbHOE MPEAMETHOE COJIepKaHUe, MPeyCMaTpPUBAET pacIpeielieHne ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OMPeesieT KOJINYECTBEHHbIE
Y KQUeCTBEHHBIC XapaKTEPUCTUKHU COACPKAHUS, PEKOMEHIYEMYIO MIOCIEI0BATEILHOCTh U3YUCHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarOINXCsI, ONPEISIISIET BO3SMOKHOCTH MPEAMETA JIJIS pealiu3aiun
TpeOoBaHUIl K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTENIbHOW MPOTrpaMMbl Ha YPOBHE
OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHW K pe3ylbTaTaM OOyYeHUs XUMHUHU Ha
YpOBHE IIeJiell U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB YUeOHO-II03HABATEIBHON AESITENbHOCTU
00ydJaromerocs o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUU CIYKUT OCHOBOM A1 POPMHUPOBAHUS MUPOBO33PEHUS 00YYAIOIIET0Cs, €ro
MPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
peuieHuss TIO00ANBHBIX MPOOJEM YCTOWYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIIeM 3JpaBOOXPAHECHHUS.

N3yuenune xumun:

CIOCOOCTBYET pean3aliu BOZMOXKHOCTEH JIJIsl caMOpa3BUTHUS U (DOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001Iei 1 (yHKIIMOHATIBHON TPAMOTHOCTH;

BHOCHT BKJIaJl B (JOPMUPOBAHUE MBIIICHUSI U TBOPUYECKUX CIOCOOHOCTEH 00ydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTCIILHOM  y4eOHOW  JIeATENBHOCTH,  OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HU, TaK U B
poeCCHOHAIBHON JETENHHOCTH;

3HAKOMHUT CO CHeNU(UKOW HAaydHOTO MBINIICHHS, 3aKIaJblBa€T OCHOBBI 1E€JIOCTHOTO
B3IJIA/Ia Ha E€JUHCTBO TMPUPOABI U  YENOBEKa, SBISETCS OTBETCTBEHHBIM  ATalloM
B (hOpPMHUPOBAHHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUaIOLTUXCS;

crocoOCTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B DJKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBieHHUs B OOyYEHUH XUMHH 00€CIeYMBAIOTCS CreNU(UKON CcoaepKaHus
y4eOHOT0 TpeAMETa, KOTOPBIN SBJISIETCS MeIarOTUYECKH aIalTUPOBAHHBIM OTpakeHHEM 0a30BOit
HayKU XMMHUU Ha ONpeeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMUECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHSITHN OPTaHUYECKON XUMHH.

CtpykTypa coiepaHHUsl TpOrpaMMBbl 10 XMUMHU C(HOpPMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ maydenuro. CojaepkaHuEe CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XUMHUYecKoW peakiuu. OOe ATH CHCTEMBbI
CTPYKTYPHO OPTaHU30BaHBI IO TPHUHIIMITY ITOCJIEIOBATEILHOTO PAa3BUTHS 3HAHWM HA OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YUEHHUsI O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TMpeAcTaBiIeHUN 00 AMEKTPOTUTHUECKON AUCCOIMAIINH BEMIECTB B paCTBOPAX.



TeopeTnueckne 3HaHUS PAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEA0BATEIBHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
(GyHKIMU OOBSICHEHUS M TPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHbI MHUpAa B JIOTUKE €€ CHUCTEMHOM MpPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHHUS K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUs B HayKe. M3ydenue xumuun
MIPOUCXOUT C PUBIICUSHUEM 3HAHUI U3 PaHee U3YUCHHBIX YUEOHBIX MpeaAMETOB: «OKpy KAl
Mup», «buonorus. 5—7 knaccel» U «DuU3uKa. 7 KiIacey.

[Tpu u3yyeHUn XUMHUU POUCXOTUT HOPMUPOBAHKE 3HAHUN OCHOB XMMUYECKOW HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (HAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOr0 XapakTepa, S3bIKa HayKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
bopMUPOBAHUM U DPA3BUTHUH [O3HABATEJIbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHMH XMMHH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHHsI Ba)KHOE 3HAYCHHE
MPUOOPEN TaKKe LeTH, KaK:

— (opMUpOBaHHE WHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K camM000pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—HaIlpaBJICHHOCTb OO0YYEHHMs] Ha CHCTEMaTH4YeCKOoe MpHOOIIeHHE O00ydaroluxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOW  JEATENBHOCTH,  HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

—o0ecrieyeHne YCIIOBH, CIHOCOOCTBYIOIIMX TNPHOOPETEHUIO OOYYAIOMIMMHUCS —OTIBITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JJIS1 PA3IMYHBIX BUAOB JACSITEIbHOCTH;

— hopmupoBanue o0MICH (YHKIIMOHATHPHOW U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM
yHclie yMEHUN 00BSACHATh U OLIEHUBAThH SBJICHUS OKPYKAIOIIETO MUPA, UCII0JIb3Yysl 3HAHUS U OIIBIT,
MOJTyYEHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM €S TEIBHOCTH;

—(opMupoBaHHE y 00yJarOIUXCsS T'YMaHUCTUYECKUX OTHOLICHWH, TOHUMAHUS LEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH IIEJIeCO00pa3HOro MOBeJIeHHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpenbl;

— pa3BUTHE MOTUBAIIMH K 00yUYEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JalbHEHIIIEro o0yueHusl.

OO61ee yuCino 4acoB, OTBEIEHHBIX JJIS U3YUYEHHsS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE ObYYEHUA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

IIpenmer xumuu. Ponb XUMHUM B KM3HHM 4Ye€JIOBEKAa. XUMHsS B CUCTeMe Hayk. Tema u
BelecTBa. Gusnyeckre cBOMCTBA BELECTB. ArperaTHoe cocTosiHue BemecTs. [lonsTue o metonax
no3HaHus B XUMUU. YucTeie BemecTBa U cmecu. CiocoObl pa3ielieHust CMecei.

ATOMBI U MOJIEKYJIBl. XUMHYECKHE 1eMeHThl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJICKYJIIPHOE yUEHUE.

Xumuyeckasi popmyna. BareHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSHCTBA
coctaBa BemiecTB. OTHocuTelbHass aToMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca.
MaccoBast 10J11 XUMHAYECKOIO 3JIEMEHTA B COCIUHEHHH.

KosmuectBo Bemecta. Mosb. MossipHas Macca. B3anmMocBsA3b KOJIMYECTBa, MaCcChl M YKCIIa
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o GpopmynaMm XUMUYECKUX COSTUHEHUH.

dusnyeckue M XUMHYECKUE SIBIICHUS. XUMHYECKash peakuus W e€ NpU3HaKU. 3aKOH
COXpaHEHMSI MACChl BEIIeCTB. XuMUUeckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuit yIkcnepumenn:

3HAKOMCTBO C XUMHYECKOW IMOCYIOW, MpaBWIaMyd pabOThI B JIAOOpATOPUU M TpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YUYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3I10B HEOPraHUYECKUX BEIIECTB, HAOIOIeHNEe (U3HUeCKUX (IJIaBJIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KAIIEHWE U KOHJEHCAIUS BOJbI) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOCHCTBHUE MeJa C KUCIOTOM) SIBJICHUI, HAOII0ICHHE U
OMHUCaHUe MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKIuil (pa3ioKeHne caxapa, B3auMOICHCTBIE
CEpHOI KHUCIOTBHI C XJopuaoM Oapus, pasznoxkenue ruapokcuna menu (II) mpu HarpeBanuu,
B3aUMOJICHCTBUE Kene3a ¢ pactBopoM conu Meau (II), uzyuenne crnocoOoB pasziesieHus: CMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIMAPUBAHUE, MJUCTUIULSIUS, Xpomarorpadus,
MIPOBE/ICHUE OUYMCTKU TOBAPEHHOM COJIM, HAONIOJCHUE M OINHMCAHME PE3yJbTAaTOB MPOBEIACHUS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeU MOJIEKYI
(ILIapoCTEePKHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — s7eMEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoaa B mpupoje, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (pEaKIud TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydyeHHUs KuCIOpoJa B Jaboparopuu u
MPOMBINIIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — alaoTporHas MOAU(PUKAIUS
KHCIIOpO/1a.

TemmoBoit 3pQexT XUMHUUYECKON peakluu, TEPMOXMMHUYECKHE YpPaBHEHUS, OK30- U
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHUE
HNapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bognopon — anemeHT 1 npocroe BemecTBo. HaxoxaeHue Boopoaa B mpupoie, Gpuznueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MosTydeHus. KuciaoTer u comu.

Mousipablii 00bEM Ta30B. Pacu€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoKcTBa BOAbl. Boma kak pacrBoputens. PactBopbl. HacelueHHble u
HEHACHIIICHHBIC PAcTBOpHI. PacTBopuMOCTh BemiecTB B BojJe. MaccoBasi JOJsi BEIIeCTBa B
pacTBope. XUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOTHBIX BOJI.



Knaccugukanus Heopranmueckux coeauHeHuil. Oxcunel. Kitaccudukanust OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
okcu10B. PU3NUECKUe U XMMUUECKHE CBOMCTBAa OKcrI0B. [losyueHne okcuaos.

OcHoBanus. Krnaccudukanus ocHOBaHMM: INEIOYM UM HEPACTBOPUMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. PU3MYECKHME M XMUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccudukamus kucinor. Homenkmnarypa kucnot. @uznyeckre ¥ XUMHYECKHE
cBoiicTBa KUCNHOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknarypa coseil. @usnyeckue U XuMudeckue coictBa coiiell. Ilomyuenue
COJICH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKUX COCAMHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpEeJIeIeHNE COACP KaHusl KUCIOpo/ia B BO3yXe, MOJyYeHHEe, COOMpaHHe,
pacro3HaBaHHE€ M HM3y4€HHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHE B3aMMOJCWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHMS U IPEKpallleHusl ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3laMu OKCHIOB M OINUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pacro3HABaHUE U
M3y4eHUEe CBOMCTB Bojoponaa (TopeHue), B3auMmozeiicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), HAOIIOJeHIEe 00pa31IOB BEIIECTB KOJIHMUYECTBOM |
MOJIb, HCCJIEI0BAaHUE OCOOEHHOCTEH pAcTBOPEHUS BEILECTB C PA3JIMYHOW pPaCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM JoJiell pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJII0JIEHUE M3MEHEHUs OKpacKM MHAMKATOPOB B pPAacTBOpPAx KHUCIOT U LIEJIOYEH, U3ydeHHUE
B3anmMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHOil KHCIOTHI, KUCIOT C METalllaMu, pEaKiuit
HEeUTpaau3anuu, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHNE OHOIO METajlla Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccol
HEOPraHUYECKUX COCIUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoguyeckasi cucreMa xummuuyeckux djementos /. WU.
MenpesieeBa. Ctpoenne aToMoB. XUMHYeCKasi CBSA3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakiuumn

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUYECKUX 3JIeMEHTOB. [oHATHE O TpyNMax cXOAHbIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMETbHbIE METAILIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCUIBIL.

[lepuognuecknii  3akoH. Ilepuoaguueckas cucrema XHMMHYECKHUX DJJI€MEHTOB [l
U. MenneneeBa. KopoTtkonepuonnas u JuiMHHonepuoaHas ¢opmbl [leproanyeckoil cuctemsl
xumuyeckux osnemeHToB J[. WM. MengeneeBa. Ilepuogel u rpynmbl. DU3HYECKUN CMBICI
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpOEHHUE ANEKTPOHHBIX
obonouek atomMoB TepBeIX 20 Xumudeckux odnemeHToB Ilepmoamueckoit cuctembr /JI.
N. Menneneesa. XapakTepUCTHKa XMMHUYECKOI0 3JIEMEHTA 10 €ro N0J10KeHuIo B [leproanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMHUYECKHUX DJIEMEHTOB, METANINYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U IMEPUOJIaM.

3nauenue llepnoanueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMHUYECKUX DJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbIN U IpakJaHUH.

XuMunyeckas CBSI3b. KoBanenrtHas (monsipHast u HEMOJIIpHAsT) CBSI3b.
DNEeKTPOOTPULIATEIBHOCTh XUMUYECKUX I€MEHTOB. MIOHHAs CBS3b.

Crenenb okucienus. OKACIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponeccel okucaeHus
U BOCcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:



M3y4eHue 00pasIloB BEIIECTB METAIJIOB M HEMETAIIJIOB, B3aUMO/ICHCTBHE THAPOKCHU/IA IITHKA
C pacTBOpaMH KHCIOT U WIeJioued, MPOBEIACHHE OIBITOB, HLIIOCTPUPYIOUIUX TMPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHU).

Meostcnpeomemmnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€U MPU U3YUYEHUHM XMMUU B 8 KJIACCE OCYLIECTBISETCS
yepes3 UCIOJIb30BaHKE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATUMN, TaK U MOHITHMA, SBISIOLINXCS
CHUCTEMHBIMU IS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO011ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DaKT, rUMoTe3a, TEOPUs, 3aKOH, aHAIIN3,
CUHTE3, KIacCHU(pUKALUs, MEePHOJUIHOCTh, HAONIOACHHE, SKCICPUMEHT, MOJCINPOBAHUE,
U3MEpEHHEe, MOJIENb, SIBJICHUE.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEPAIbI, TOPHbBIE TOPOAbI, [TOJIE3HbIE HCKOIIAeMBbIE,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKusi

ITlepuognuecknit  3akoH. Ilepuoguueckas cucrema XHMHUYECKHMX 2JJ€MEHTOB [l
U. Menneneea. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHU CBOMCTB XUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX INEPHUOAOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoi CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XMUMHUYECKON CBS3M. THIBI KPUCTANIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U BU1a XMMUUYECKOH CBSI3H.

Krnaccudukanus u HOMEHKIATypa HEOPTaHWYCCKUX BEIIECTB. XHMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHI, TeHEeTH4ecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYeCKUX peaklUui MO pa3iuyHbIM MpPU3HAKAM (IO YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, [0 TEIIOBOMY 3D (PEKTY, 10 U3MEHEHUIO CTENEHE OKUCIIEHUs
XUMHUYECKHX JJIEMEHTOB, 110 OOpaTUMOCTHM, IO Y4YacTHIO KaTajaus3aropa). OJK30- H
HHI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPaBHEHHUSI.

[TonsatTHe 0 ckopocTH XMMHYecKod peakuuu. [loHsTHE 00 0OpaTMMBIX M HEOOpPAaTHUMBIX
XUMHUUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonsaTue o xuMnueckom paBHOBeCHH. DaKTOPBI, BAUSIOLINE HA CKOPOCTh XUMHUYECKON
peaKkuuy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, 3JIEKTPOHHBIA OajaHC OKHMCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3M€KTPOTUTHUECKON AMCCOLUAIMH. DJIEKTPOJIUTHI U HEAIEKTPOIuThl. KaTtnonsl,
aQHUOHBI. MexaHW3M IMCCOLMAIINN BEIIECTB C Pa3JINYHBIMU BUIAMU XUMHUUYECKOM CBA3H. CTENEHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakuiuu noHHoro oOMeHa. YcIOBHS MPOTEKAHUS peakiMii HOHHOTO OOMEHa, MOJIHBIE U
COKpalll€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHWW M COJIEH B CBETE
IpeCTaBIeHU 00 3JIEKTPOTUTHUYECKOW auccoranuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsiTHE O THIPONIH3E COTEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMH KPHUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIEeCTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasza), CIOXKHBIX BEIIECTB (XJOpuIa HaTpus),



UCCJIEJOBAHME 3aBUCHMOCTH CKOPOCTH XMMMUYECKOH pPEaKIUU OT BO3ACHCTBHS PA3IUUYHBIX
(bakTOpOB, UCCIEI0BaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALIUN
KHCJIOT, 1LEJ0Y€H U cosell (BO3MOKHO UCII0JIb30BAHUE BUJIEO MAaTEPUAIOB), IPOBE/ICHUE OIIBITOB,
WITIOCTPUPYIOIUX [PU3HAKM HPOTEKaHUs pPEaKkLuid MOHHOro obOMeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHHs), PACIO3HABAHUE
HEOPraHMYECKHUX BELIECTB C IIOMOINBIO KAueCTBEHHBIX pEaKkUWid Ha MOHBI, pELIEHUE
9KCHEPUMEHTAJIbHbIX 3a7a4.

HemeTauibl 4 MX cOeJUHEHHS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTM CTpPOEHHMs aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CtpoeHue M (PU3NYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMOJEHCTBHE € MeTaulaMH, HeMeTallJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas  KMCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyY€HHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4esioBeka. Baxuelme xsiopuabt
U X HaXO0XJEHUE B IPUPOJIE.

OO6mas xapaktepuctuka dnemMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOSHHUST aTOMOB,
XapakTepHble cTeneHu oKucieHus. CTpoeHune U (PU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHE, (U3NYECKHEe M XHMHUYEeCKHe CBOHCTBA. OKCHIBI CEephl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBA
(oO1mIMe Kak MmpeIcTaBUTeIsl KJlacca KUCIIOT U CrielupudecKue). XMMUYECKHE PEaKIuu, JISKaITue
B OCHOBE IIPOMBIIIJICHHOT'0 ClI0co0a NOIy4YeHUs CEpHOI KUCIOThI. [[puMeHenne cepHoii KUCIOTHI.
Conu cepHOM KHCIOTHI, KaueCTBEHHasi peakuus Ha cyiabdar-uoH. HaxoxneHnue cepbl u eé
COEMHEHUH B mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPY)KAIOLIeH cpesibl COeANHEHUS MU Cepbl
(KUCIIOTHBIE AOXKIH, 3arPSI3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILEHUSI.

OOmast xapakTepucTUKa 3JeMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUE U
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUak, ero Gu3n4eckue U XuMHYECKHUe
CBOWCTBA, MOJyueHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
¢usznueckue M XUMHYECKHE CBOilcTBa (oOmIMe Kak TMpEeACTaBUTENs Kjacca KHUCIOT U
cneunpuyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYeCKOoe 3arpsi3HEHHE OKPYKAroIIeH CpeIbl COeNUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, puznueckne u xumudeckue cpoiictBa. Oxeun docdopa (V) u pochopnas kuciora,
du3nyeckue M XUMHMYECKHE CBOWCTBa, mosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHUH.

OObmasts xapaktepuctuka 3i1eMeHToB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/, aJlZIOTPOIIHbIE MOAU(UKAIINY, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJydeHHe W NpUMEHEHHe. DKOJOTHUeCKHe MpoOIeMbl, cBsi3aHHbIe ¢ okcuaoM yriepona (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHHs KJIMMara, NapHUKOBBIA 3QQeKkT. YTosibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MOJydeHHWe M mpumeHeHue. KauecTBeHHas
peaxiusi Ha KapOoHaT-HOHBL. Vcnonas3oBanue kapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, THJIEH, alleTUJIEH, TaHOJ, TJIMLEPUH, YKCYCHast KuciaoTa). [IpupoiHbie HCTOUHUKU
YII€BOI0POAOB (YroJib, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepaboTku (O6EH3UH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTU. [loHATHE O OMONOrMYEeCKH Ba)KHBIX BEIIECTBAX: )KHUpax, OeKax,
yriaeBojax — M HMX POJIM B KU3HU dYelloBeKa. MarepuanbHOe €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEANHEHU.



Kpemuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IOJyYE€HHE U IPHUMEHEHHE.
Coenuuenuss kpemHusi B mpupoge. OOmme mnpenctaBieHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM KkucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue
CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, LIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacCHOr0 UCNOJIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, MPOBEJCHHE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMbBITHI,
oTpakaromue (U3NIEeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHHUI (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpasliaMu XJIOpUAOB (TajJOreHUIOB),
O3HaKOMJICHHE ¢ o0pasumamMu cepbl U e€ COCIUHEHHMAMH (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEpHanoB), HaOIOJeHHe mpolecca OOyriauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAueCTBEHHOM peakluu Ha cynb(aT-uoH W HaONo/eHue MpHu3Haka eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAITIOB), 0OOpa3iiaMu a30THRIX U pochOopHBIX yaoOpeHHH,
[OJIyueHUe, coOMpaHue, pacro3HaBaHUWE W U3YYEHHE CBOMCTB aMMMaka, IPOBEIEHUE
KaueCTBEHHBIX peakluii Ha MIOH aMMOHUA U GocaT-uoH U U3YUeHHE MTPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C Me/bl0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIOB), HW3YYCHHE MOJENel KPUCTAJUIMUECKUX pemEToK anMmasa, rpadura,
¢yiepeHa, 03HaKOMIIEHHE C MPOLIECCOM aJICOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MTPOTHUBOrasa, MojdydeHue, coOnpanue, paclio3HaBaHue U U3YYEHHUE CBOKCTB
YIJIEKUCIIOro ras3a, MNpOBEJACHHME KaueCTBEHHBIX pEakluil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yYEHUE TMPU3HAKOB HUX I[POTEKaHUs, O3HAKOMIIEHHE C MPOAYKIMEH CHUIMKATHOU
IIPOMBILUIEHHOCTH, PEILIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHelme HeMeTallIbl U UX
COCTMHEHUS».

MeTajliibl M MX COeJUHEHUS

OO61mas xapakTepuCcTUKa XMMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHHUH UX TIOJIOKEHUS
B [lepnoguueckoit cucreme xumuyeckux snemeHToB JI. M. MenzeneeBa U CTpOEHHsI aTOMOB.
Crpoenue MeramioB. Meraminueckass CBs3b M METAJUIMYECKAs] KPUCTALUIMYECKAs pEHIETKA.
DNEeKTPOXUMUYECKUN PsiJl HampspkeHUH MerauioB. DU3MYECKWe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Iue crnocoObl NodydyeHus: MetaioB. [loHATHE O KOPPO3UM METaNIOB, OCHOBHBIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

[Ilenoynble MeTaUIbL: MOJOkKEHNE B [leproanyeckoil cuCTeEMe XUMUYECKUX 3JIEMEHTOB /I,
H. MenpeneeBa, CTpOCHHE MX aTOMOB, HaXOXAcHHE B mpupoae. Pusmdyeckue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCIMHEHUM.

[IlenoyHO3eMENbHBIE METAJIIBI MATHUM U KAJIBIIMI: TTOJI0)KeHUE B [leprnoanyueckoil cucteme
xuMuyeckux syeMmeHtoB JI. M. MenaeneeBa, CTpOeHHE MX aTOMOB, HaXOXKIEHUE B IPUPOJE.
®u3nyecKue U XMMHUYECKHE CBOMCTBA MarHusl W KajablMs. BaxkHelIme COCAUHEHUS KaJlbIUs
(oxcua, THAPOKCHUL, conn). KECTKOCTh BOJBI M CIIOCOOBI €€ YCTpaHEHMUSL.

AmoMuHuii: mosjoxenue B llepuoanyeckoil cuctemMe XUMHUYECKHX 3JIeMEHTOB [l
N. MenpeneeBa, CTpOCHHE aTOMa, HaXO0KICHHE B IIpUpoe. PU3nUecKue U XMMUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Keneso: mnonoxenne B Ilepuonnueckoil cucreMe XMMHUYECKHX 23JIeMEHTOB /I
N. MenpeneeBa, CTpO€HHE aTOMa, HAX0KJI€HHE B Ipupoae. PU3ndecKue 1 XMMHUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conmu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMHi METAJIJIOB U CIUIABOB, X (PU3NYECKUMU CBOICTBAMU, U3yUEHUE
pe3yabTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOJIB30BAHNUE BHIE€OMATEPUAIIOB), 0OCOOCHHOCTEH



B3aUMOJICMCTBUSL OKCHJA Kajlbllusi W HATpus C BOAOM (BO3MOXHO UCIOJIb30BAaHUE
BUJICOMATEpHAaliOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, MpoOIlecca TOPEHMs Keleza B
KHCIOpOoJie  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KAueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblUs, alllOMUHUS, LKMHKA, *kene3a (II) u xenesza
(I1I), memu (II), HaOmroieHNEe U OMHMCAaHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMU HATPHS,
KaJusl U KaJiblidg (BO3MOXKHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS U THIPOKCU/IA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BakHelre MeTaibl U UX COSAUHEHUS».

XuMus M OKpy:xaouas cpeaa

BemectBa u Marepuainsl B MOBCEAHEBHOW JKM3HM 4YejoBeka. besomacHoe HCIOiIb30BaHHE
BEIICCTB M XUMHUYECKMX peakiuii B ObITy. llepBas momomis TpH XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXkarollel cpenbl (MpeeiabHas JOMyCTUMas KOHIICHTPALUs
BemecTs, ganee — [1J1K). Posib XxuMum B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO0, CIUIaBbl METAIIJIOB, ITOJIMMEPHBIE MAaTepUAIIbI).

Mescnpeomemmnbwie ceasu

Peanuzarus MeXnpeaMETHBIX CBsI3ed NP M3YyYECHUH XUMHUU B 9 KJlacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUMN, TaK U TTOHSITHMA, SBIISIOITIXCS
CUCTEMHBIMU JIJIsl OTJEJBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAJU3,
CUHTE3, KIacCHU(pUKalus, NEePUOAUYHOCTb, HAONIOJACHHE, SKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpEHHE, MOJICTh, SIBJICHUE, TAPHUKOBBIN 3(D(PEKT, TEXHOIOTHS, MaTePHAIIBI.

Odusuka: Marepus, aroM, OJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIbI,
paauMOaKTUBHOCTh, MOJICKYJA, DJJICKTPUUECKUN 3apsifl, MPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTAIUTMYECKASI PEIIETKA, CIIJIaBbl, (PU3NYECKUE BEJIMUNHBI, €TUHUIIBI
U3MEpEHMs, KOCMUYECKOE MTPOCTPAHCTBO, TIaHETh, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, neixanwe, Ouocdepa, skocucremMa, MUHEpaIbHBIC YIOOpPEHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, rugpocdepa, MUHEPAIIbI, TOPHbBIE TOPOAbI, [TOJIE3HbIE HCKOIIAEMBbIE,
TOIIMBO, BOJIHBIE PECYPCHI.
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paboThI

[IpakTueckue
paboThl

‘Pamen 1. IlepBoHayaIbHbIE XMMUYECKHE 10

HATUA

1.1 XumMusa — BaxkHast
0051aCcTh
€CTECTBO3HAHUS U
MPaKTUYECKOM
JIeITSIbHOCTU

YCJI0BCKa

5

2

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

1.2||BemecrBa u
XUMHUUYECKUE

PCaKIIKU

15

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

‘Z[O68.BI/ITB CTPOKY

‘I/ITOFO 10 pa3zeiy

| 20 ]

‘Pa3)1e.11 2. BaxxHeiilme npecTaBUTe/ M HEOPraHNYECKUX BellleCTB

2.1||Bo3nyx. Kucnopon. | 6 [[BubmuoTeka [JOK
ITousTue 06 https://m.edsoo.ru/7f41837c]]
OKCHJIax

2.2|Bonopon.Ilonsrue 8 1 [[bubmuoteka [IOK
0 KHCJIOTaxX M COJISX https://m.edsoo.ru/7f41837c]]

2.3||Bona. PactBopsr. 5 1 1 [[BubmuoTeka [JOK
ITousTue 06 https://m.edsoo.ru/7f41837c]]
OCHOBAHUSX

2.4|/OcHOBHBIE KJIACCHI 11 1 1 [[BuGmmoTeka [IOK
HEOPraHUYeCKUX https://m.edsoo.ru/7f41837c]]
COEMHEHHI

‘[[O63.BI/ITI> CTPOKY

‘I/IToro II0 pa3feny H 30 H

Pasnea 3. Ilepuoguyecknii 3akoH u Ileppoagnyeckas cucreMa XMMHYECKHX 3J1EMEHTOB
/1. U. MenpaesieeBa. CTpoeHune aTtoMoB. XuUMHYecKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEJbHBIC PEAKIMHT

3.1|{[Tepuonnyeckuit
3aKOH U
[Tepuonnueckas
cucrema
XUMHYECKHX
anemenToB J[. U.
Menneneesa.

Ctpoenue aToma

7

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]

3.2 || XumMunueckas CBI3b.
OKHUCIIUTENBHO-
BOCCTAHOBUTEIILHBIE

peakiuu

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]
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‘PaBAeJI 2. HemeTa/uibl M MX CO€/IMHEHHUA ‘

Ne ||  HaumenoBanue KonuuecTBo uacoB DOnekTpoHHbIE (ITUPPOBEIE)
/1| pa3liesnoB U TeM 00pa3oBaTelIbHbIE PECYPCHI
HpOrpaMMbl Bcero||Kontponsnsie| [IpakTnueckne
paboThI paboThI
‘I[OGaBI/ITB CTPOKY ‘

Hroro no pazaeny 15 [[BubmuoTeka [JOK

https://m.edsoo.ru/7f41837c]]

‘I[OGaBI/ITB MOJTyJIb ‘

‘I[O6aBI/ITB paznen ‘

PesepBHOE Bpems 3 [[bubmmoTeka [TOK

https://m.edsoo.ru/7f41837c]]

OBIIEE 68 4 5

KOJIMYECTBO

YACOB I10

I[MTPOI'PAMME

9 KJIACC
Ne | HaummeHoBaHue KosinuecTBO 4acoB ‘ JnekTpoHHbIEe (LU POBbLIE)
n/| pasaenoBu TeM | Bcero KonrtposbH||[lpakTryeckue 06pa3oBaTesIbHbIE PECYPChI
1 IpOrpaMMbl ble pa6oThl paboThI

‘PaBAeJI 1. BemecTBO M XUMHUYECKHE peaKuu ‘

1.1 ||[ToBTOpEHUE M 5 1 [[BubaunoTeka LJOK
yray6JieHre https://m.edsoo.ru/7f41a6
3HAHUH OCHOBHBIX 36]]
pa3zesioB Kypca 8
KJj1acca

1.2 ||OcHOBHBIE 4 [[BubaunoTeka LJOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a6
XUMHYECKUX 36]]
peaknumn

1.3 ||9nekTposuTHYECK 8 1 1 [[BubaunoTeka LJOK
as JuccoLMal M. https://m.edsoo.ru/7f41a6
XuMHuuecKkue 36]]
peakiuuu B
pacTBopax

‘I/ITOI‘O 10 pasjeny H 17 H ‘

2.1 ||O6uas 4 1 [[BubanoTeka LIOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHUYEeCKUX 36]]
asneMeHTOB VIIA-
rpynmnbl. [asoreHbl

2.2 ||06wasn 6 [[BubaunoTeka LJOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHUYECKUX 36]]
aseMmeHTOB VIA-
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Ne || HaumeHoBaHue KosinyecTBO yacoB JnekTpoHHbIEe (LU POBbLIE)
n/| pasfenoBH TEM || Beero KonTpoJbH| [lpakTuyeckue 06pa3oBaTe/IbHbIE PECYPCHI
1 pOrpaMMbl ble pa6oThl paboThI

rpyniel. Cepa v eé

coeIJMHEeHUs

2.3 ||O6asn 7 1 [[BubaunoTeka LIOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHYECKUX 36]]
asieMeHTOB VA-
rpynnsl. A3or,
dochop u ux
coeIJMHEeHUs

2.4 ||O6wasn 8 1 2 [[BubaunoTeka LIOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a6
XUMHYECKUX 36]]
aseMeHTOB IVA-

Ipynnsl. Yrjaepoz v
KPEMHUH U UX
coeIJMHEHUS

‘I/ITOI‘O 110 pas3jeny H 25 H

‘Pas,qeﬂ 3. MeTa/1/1bl 1 UX COeAMHEHU A

3.1 ||0O6wume cBOMCTBA 4 [[BubaunoTteka LIOK
MeTaJIJIOB https://m.edsoo.ru/7f41a6

36]]

3.2 |BaxkHelre 16 1 2 [[BubanoTeka LIOK
MeTaJlJIbl U UX https://m.edsoo.ru/7f41a6
COeIUHEHUS 36]]

‘I/ITOI‘O 10 pasjeny H 20 H

‘Pas,qen 4. XuMUA U OKpYyaKamllas cpeja

4.1 |BewectBa u 3 [[BubanoTeka LIOK
MaTepHaJibl B https://m.edsoo.ru/7f41a6
»KU3HU YyesIoBeKa 36]]

‘I/ITOI‘O 10 pasjeny H 3 H

‘,Zl06aBI/ITb MOJ1yJIb

‘,Zl06aBI/ITb paszen

Pe3epBHOe BpeMs 3 [[BubaunoTreka LIOK

https://m.edsoo.ru/7f41a6
36]]

OBIIEE KOJIMYECTBO 68 4 7

YACOB 10

[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O

MPOLIECCA
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OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 8 kinacc / Epemun B.B., Ky3semenko H.E. U3a-Bo [poda. - 20109.

METOJJUYECKUN MATEPUAJI JJ151 YUUTEJIA

Xumusi. Ypoku B 8 kiacce (mocodue s yauTene u MeToaucToB) / Pymsutuc
['.E., ®enpaman O.I". U3a-Bo «IIpocsemenuey. — 2020.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI CETU HUHTEPHET

bu6mmoreka I{OK https://edsoo.ru
https://uchi.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
OcHoBHOe 000pyA0BaHHeE:

1. Jlocka knaccHas U uHtepaktuBHas (I10, mpoekTop, KperieHus B
KOMIUIEKTE), HHTepakTuBHas naHenb (110 B komIekTe).

2. Kommstiotep yunrens ¢ nepudepueii (I10, oOpazoBaTenbHbIN KOHTEHT U
CUCTEMA 3alUThI OT BPEIOHOCHOU HH(OpMALUN).
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