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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O 0OOIIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttaxxke Ha OCHOBE (enepaibHOM paboueld MpOrpaMMel
BOCITUTAHUS U ¢ YUYETOM KOHIIEMIINN MPEMOIaBaHus yaeOHOTO MpeaMeTa « XuMUs)
B oOpazoBarenbHbIX opranu3anusax Poccuiickoit deneparum.

[Iporpamma 1o xuMuu Oa€T MOpPECTaBIECHUE O LENsAX, OOLeH cTpaTeruu
oOy4yeHHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CPEJACTBAMHU y4eOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeIbHOE IIPEAMETHOE COZIepIKaHue,
npeaycMaTpUBaeT pPacHpeiesieHUe €ro Mo KilaccaM W CTPYKTYpPUPOBaHUE IO
pazzienaM M TeMaM MpPOrpaMMbl IO XHMHH, OIpeeseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COZIEp/KAHMS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKKM  Y4eOHOrO  TpOIecca, BO3PACTHBIX
0ocoOeHHOCTEM  00ydYaroluxcsi, ONpeneNsieT BO3MOXKHOCTA —MpeaMeTra  JUis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
MporpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 oOpa30BaHUs, a TaKXe TpeOOBaHUH K
pe3ynbTaTam oOy4YeHHs] XMMUU Ha YPOBHE IIeJIel U3y4YEeHUsI TIPEeIMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATENBHOCTH OOYYArOIIerocss MO OCBOEHHUIO
y4eOHOTr0 CO/Iep>KaHuUsl.

3HaHWE XWMHH CIIY)XKUT OCHOBOH Ui (hOPMHUPOBAHUS MHPOBO33PCHUS
oOy4Jaronierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJIb UTPatOT (OpMHUPYEMbICe XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAICHUIX
SHEPrUu U 00 SBOJIIOIMU BEUIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, HHEPrETUUECKOMH,
MUIIEBON U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3JPABOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JJii  CaMOpas3BUTUS U
(dhopMHUpOBaHUS KYJIbTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUPOBAHME MBINUICHUS W TBOPYECKUX CIOCOOHOCTEU
oOy4JaronmMxcsi, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4eOHOW  JIeSITeNIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIENIOBATEIILCKUX YMEHUWM, HEOOXOJUMBIX KakK B
MMOBCETHEBHOM JXU3HU, TaK U B TPO(PECCHOHATILHOM eI TEITHHOCTH;

3HAKOMHUT €O CHEeU(UKONW HAYYHOTO MBINUJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3MJISZIa HA €AMHCTBO IPUPOBI U YEJIOBEKA, SBJISICTCSI OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU IPaMOTHOCTH O0YYarOIIUXCS;



croco0cTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4HbIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCSA CHEUU(DUKON
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  TEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0O Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUITY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOSHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBICHUN 00 DJIIEKTPOIUTHYECKOW JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTndyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPHUYECKH
MOJIYYEHHBIX U OCMBICJIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEA0BATENIBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue TmporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHpPOBAHHUIO
MIPEJICTABJICHNUS O XUMMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XMMHUU MPOUCXOAMUT C MPHUBJICUCHHUEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyKalomuid MUpy,
«buomnorus. 5—7 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, NMPAKTUYECKON
NESATeIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJbTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XHUMHYECKUX
3HAHUM — BaKHEHIIMX (aKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3bIKa HAyKd, B



MpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHWSI TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
WX TMPUMEHEHUM B Y4eOHO-TIO3HABATEIBLHONM M y4EOHO-HCCIIEIOBATEIHCKON
NEeSATeNIbHOCTU, OCBOCHUM TMpaBWi O€30MacHOro oOpalleHus C BElIeCTBaAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3Ha4YeHUE MPUOOpETH TaKue 1eIH, KaK:

— (opMHpoBaHME HWHTEIIEKTYaJlbHO pPa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TNPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs] Ha CHCTEMAaTHYeCKOoe MPHOOLIEHUE
o0y4Jaromuxcss K CaMOCTOSITENIbHOW TI03HABATEIBLHON JEATEIIbHOCTH, HAyYHBIM
METOJilaM TMO3HaHUsA, (POPMHUPYIOIMIMM MOTHBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUW;

— o0ecrieueHne yCIOBUM, CTIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUarOIITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETLHOCTH, TMO3HAHMS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIUMM), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanne o0O0mEeH (YHKIMOHATLHON W €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHATH W OILICHUBATh SIBICHUS
OKPY’KaIOIIEr0 MHpa, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHUH TPOoOJIeM B TIOBCETHCBHOW JKM3HH H
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHue y O0Oy4YalOIMUXCS TYMAaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHYECKUX 3HAHUU [UJI1 BBIPAOOTKH HDKOJIOTUYECKH
11eJeCO00pa3HOr0 TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEJSX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOILIEH MPUPOJTHON CPEIbI;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX MJiI H3YyYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHaya/ibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posb XMMUM B KHU3HU 4YeOBEKa. XUMHUS B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax MO3HaHWS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0sI pazaeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE HJEMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyia. BajaeHTHOCTh aTOMOB XHMMHYECKHX DJEMEHTOB.
3aKOH TIOCTOSAHCTBA CcOCTaBa BemiecTB. (OTHOCUTENbHAS aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOrO 3JIEMEHTA B
COEIMHEHUMU.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCAUHECHUM.

@u3NYEeCKUe U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ IPU3HAKU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMUS, Pa3JI0KEeHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBmwiaMu pabOThl B JabOpaTOpuu U
npuéMamMu oOpalleHus ¢ JIabopaTOPHBIM O0OPY/IOBAHUEM, U3YyUYCHHUE U ONHUCAHUE
(u3MYecKX CBOWCTB 0O0pa3lloOB HEOPraHMYECKUX BELIECTB, HAOIIOJICHHE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIUsI BOJIbI) M XMMHUYECKHX (TOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia ¢ KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeicTBHE Kene3a ¢ pactBopoM coiu meau (1),
M3y4eHHE CIOCOOOB pa3feiieHUs] CMECEi: ¢ MOMOIIbI0 MarHuta, (QpuibTpoBaHUE,
BbIIIApUBaHUE, JUCTUIUIALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CONM, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  TNPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJENEH MOJIEKYI
(ILIapoCTepKHEBBIX).

Ba:kHeiiue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3ngyx — cmech razoB. CocraB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BemiecTBO. HaxoxneHnue kuciaopoaa B mpupone, (U3MUECKHE W XUMHYECKHE
cBoiictBa (peakiuu ropeHusi). Oxcunbl. I[Ipumenenue xuciopoma. CrocoOsl



MOJYYEHHUS] KHUCIOpOJa B Ja0OpaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(eKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M METaH. 3arps3HECHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — »snemeHT U mpoctoe BemiecTBo. HaxokneHue Bogopona B
npupoje, (GU3MYECKUEe ¢ XHMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosny4yeHust. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUYECKUM YPaBHCHHSM.

Odusnyeckue cBoucTBa BOAbBL. Boma kak pacrBoputrenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YeiloBEKA. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HEHHUE PUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuil. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHBbIE, aM(oOTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3HYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctun MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XUMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'eneTnueckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUA BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHME W M3YyUYCHHE
CBOMCTB BojJopofa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugom meau (I11)
(BO3MO’KHO HCITIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEW pAacTBOPEHMS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAIIOB),



HCCJENOBAHUE O0pa3sLoOB HEOPraHWYECKUX BEIIECTB pPa3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHHUsI OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yueHue B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEaKUWi HEUTPAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
AKCHEPUMEHTANIbHBIX 3a/ad MO TeMe «BakHelllne KiIacchl HEOPraHMYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
jiemeHToB /. WU. MenpgeseeBa. CtpoeHne aTomMoB. XHUMHYECKAs CBA3b.
OxucaANTeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJAacCU(DUKAIMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUIPOKCHIBI.

ITepuonnueckuit 3akoH. Ilepuoanuueckas cucremMma XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cuctembl xumudeckux 3aemMeHToB [[. 1. MenneneeBa. [lepuobr
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAAM.

3nauenue [lepuognueckoro 3akona u [lepuoandeckoi cuCTEMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HEMOJISIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIWUTENIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3IoB BEUIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOpaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLIUU
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHNUS).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIHMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (DakT, rumoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, JEKTPUUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
M3MEpPEHUs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMsl

ITeprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXEHHUEM »JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLINYECKOU PELIETKU U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3InuyHbIM MpU3HaKaM (10 YUCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEMIECTB, MO TeIIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTajlu3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUECKHE
YpaBHEHHS.

[TonsiTue 0 ckopocTH XUMHUYEeCKOW peakuuu. [loHsrrne o0 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTE€HHBIX U T€TePOTreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUUYECKOW PEAKIMU MU TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIbHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKunu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HMCIOJIB30BaHMEM  METOJa
AJIEKTPOHHOI O OajlaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
Kartnonsl, annonsl. MeXaHW3M IUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMHuueckoi cBsizu. Crenenp nucconuanuu. CUiabHbIE U ClIa0ble JIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. Y ciloBus MPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE ypaBHEHHs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE€ MpPEACTaBICHUNA 00 3IEKTPOIUTHYECKOM
nucconuanu. KauecTBeHHbIEC peakiui Ha HOHBI. [IoHsITHE O THAPOIU3E COEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKHX PEHMIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura u anmasza), CIOKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKOW pEaKIHH
OT BO3ACHCTBUS pa3iIMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOJAHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMU KHUCIOT, IIEIOYEH U  COJer
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHAIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuid  HOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 X cOeIMHEHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHne M (PU3NYEeCKUe CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJENCTBUE C MeTaJlaMd, HEMeTaJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsiHast KuCIOTa, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxHeillne XJIopuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHu OKHUcieHHs. CTpoeHue W (PU3HYeCKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOITHBIE MOAU(DUKALIUNA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PU3HMUECKHE U
XUMHYeCKue cBoMcTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHIIOB.
CepHass kwuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
NpeJCTaBUTENd Kilacca KHUCIOT M crneuuduueckue). XUMHYECKHE peaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a MOJIyYeHUsS CEPHOW KHUCIIOTHI.
[Ipumenenue cepHo KucaoThl. Conu CEepHOM KUCIOTHI, KAYECTBEHHAS peaKkUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHHH B TpuUpojae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeAbl COCIUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPaAICHUS.

OOmas xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbBIE CTENEHU OKHCIEHHA. A30T, paclpoOCTPaHEHHUE B IPUPOJE,
¢du3nueckue U XuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3NYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue U npuMenenue. Coiu aMMOHUS,
uX (QU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHe U XUMUYECKHE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kiacca KHUCIOT U Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE MHHEpaIbHBIX
yA0OpeHnil. XMMHUYECKOE 3arps3HEHUE OKPY KaIOIIEeH Cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXKAHM, 3arps3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
ajtoTponHbie Moaudukanuu Gochopa, uUMUECKHEe U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMuMUIECKUE CBONCTBA,
nosryuenue. Mcnoap3oBanue GpocdaroB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoa,  aUIOTPOIHBIE
MOAM(PUKALMM, PACHPOCTPaHEHHUE B MpUponae, (U3MUYECKUE U XHUMHYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBME Ha JKHUBBICE OPTaHU3MBI,
MOJIyYeHHE U TpPUMEHEHUE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a rino0aqbHOrO TOTEIUICHUS KJIUMara, IMMapHUKOBBIN
s dekrt. YronpHas KUCIOTA U €€ COJd, UX (PU3NUYECKUE U XUMUUYECKUE CBOWCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOIYKThl WX mepepaboTku (OEH3UH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKN BAKHBIX BEUIECTBAX: XKUpax, OeiKax, yriaeBojax — U ux
poJii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoenuHeHus KpeMHusi B npupojge. OOmme mnpencraBieHus 00
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX HMCIIOJIL30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MIPOBE/ICHNE KAY€CTBEHHBIX PEAKIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYECKHe W XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUAIIOB),
O3HaKOMJIEHME ¢ oOpas3laMud XJOpUAOB (TAJIOT€HUJOB), O3HAKOMJIEHUE C
oOpasilamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIIOJIb30BaHUE
BUJIEOMATEpUAIIOB), HAOIOIEHHE Mpolecca OO0YyIIIMBaHUS caxapa MoJl JeHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHHE XUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIOTHI, POBEAECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
WOH W HaOJI0JeHHWE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIAUHEHUN (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YIOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB aMMHakKa, IPOBEJACHUE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUA U (ocdaT-uOH U U3yUCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICHCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelnen
KPUCTANIMYECKUX PpEHIETOK anMasza, Trpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aZICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIAEM U
YCTPONCTBOM MPOTUBOTa3a, MojJydyeHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE MPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHelmme HeMeTauTbl U UX COCTUHEHUS».

MeTaJibl 1 MX COeIMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtoB . U.
MeHnneneeBa u ctpoeHuss atoMoB. CTpoeHne MeTtamioB. Mertaiuinueckasi CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  JJIEKTPOXUMUYECKUH  pAl
HanpspkeHuil MetaioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTaib, YYTyH, AIOPATIOMHUHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIITUICHHOCTH.

[Ilenounsie MeTauibl: nojioxkenue B [lepuoauueckoil cucremMe XMMUYECKHUX
snemeHntoB JI. 1. MeHneneeBa, CTpo€HHME UX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeNOYHBIX METAUIOB U HUX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMd W KalIbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. PU3ndecKknue 1 XMMHYECKHE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KaibIUs (OKCHIA, THAPOKCHUI, COJIH).
XKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS!.

AunroMuHUN: IookeHue B [lepruoinueckon cCUCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aTtoMma, HaxOXAeHHWE B mpupoac. Puznyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMa, HaxOoXJaeHUE B npupone. duszudeckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, rupokcuibl 1 comu xxenesa (II) u xeneza
(IIT), ux coctaB, CBOMCTBA U MOJyYCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKelie3a
(IT) u xenesza (II1), meau (II), HabmroeHUE M oNMKMcaHUE MPOLIECCOB OKPAIIMBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kaluigd M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIASA cpea

BemectBa u maTepuaibl B IMOBCEIHEBHOM >XKM3HHM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momorrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaenbHas OMyCTUMAast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumum B perieHuu 3K0JI0THUECKUX
npoO0iaem.

Xumuueckuit IKCnepuUMenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIE
MaTepHuaJbl).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed MpU U3YYEHUM XUMHUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'0 ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEepUOJIUYHOCTh, HAOJII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeib, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHONOTHS, MaTEPHUAIIbI.

dusznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanve, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
ya00peHust, MUKPORJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUsI JOCTUTAlOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAECSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIIMHN 00yYarOIIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpakalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IO3WTHBHBIX LEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEHUE OIbITA JESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYIMX  BHJAX
JeSTENHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHW MACSATEIBHOCTH MIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUHW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpoLecce ATOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJECHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABIISIOLINE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIHMMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IIPOIIECCOB W SIBJICHUH,
NO3HABATENbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4EeOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K €aMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
JeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U yPOBHS OOy4YEHHUS B
JlaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pPeabHOM KU3HH;

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUYeHUI0 Npodeccuii U Tpyaa pa3IudHoOro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npo(eccuoHanbHOM NeITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTHPOBATHCA B MPOPECCUOHAIIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHMS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3zomacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBmI 0€30IMIaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC s
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIE IeCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PETYyJIATUBHBIE), KOTOpbIe OOeCleynuBalOT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO YyueOHOMU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruueckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUU
3HAaHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEpPHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNbHBIX (DAKTOB U SIBICHUHM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIaCCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHABJIMBATh MNPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [0 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATh B TIpoIlecCe€ TO3HAHMS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHuYeckas (opmyla U ypaBHEHHE
XUMHUYECKOW peaKkluu — MpU PElIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABIAThL U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKHUX PEaAKITHi,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHbIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHHUIO, OPraHU3ALMU M MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM Tpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETIaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMyY MpeAcTaBiIeHHs] HHPOpMAIIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce Yy4yeOHOHl u
UCCJIEIOBATEIbCKON ACATENBHOCTH MH(DOPMAIUIO O BJIHMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KoMMyHukaTUBHBIE YHHBepCcAJIbHbIE YUeOHbIe el CTBUS:

yMEHHUs 3aJaBaTh BOINPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBATH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BBITIONTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ IPEACTaBIsSATh  MOJYYEHHBbIE  Pe3yJbTaThl  [1O3HABATEIbHOU
NESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pe3yNbTaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
nabopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENIFHOM M MCCIEOBATEIIbCKOM  JIEATENbHOCTH  MpPU  PEIICHUH
BO3ZHUKAIOIINX TPOOIEM Ha OCHOBE Yyu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uuuid (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI pPeIIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSITh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBHM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMX,
OLICHHBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1€IH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, IPE/IaraéMble B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepalbHON pabdoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenudpuyeckue i1 MPEeIMETHOM 00acTH «XUMHS», BHJIBI
NEATEIbHOCTH [0  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HHTEPHpETaIH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kij1acce rnpeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEMIECTBO, CMECH
(oHOpOIHAS M HEOAHOPOAHAs), BaJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUUATEIHBHOCTh, CTETICHb
OKHCIICHUS, XUMHUYECKasi peakius, KiacCu(PuKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU Pa3JI0KEHUs, PEAKIMU 3aMENICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIUU, TETUIOBOM (PGEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTallb, PAaANYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUH BEILECTB U X MPEBPAILICHUI;

e HCIMOJB30BaTh XHWMHYECKYI) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJIEHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbIc Ilepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4HYyr Qopmy Ilepuognyeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iau4aTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OOJIbIIIME TEPHOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckass cucTteMa XuMHYeckux siemeHToB J[. U.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio 3JIeKTPOHOB
U pacrpeeieHle UX Mo dJIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJICMEHTHI, HEOPTraHWYCCKHUE BEIIECCTBA,
XUMHUYECKHE PEAKIUU (TI0 YUCIy M COCTaBY yYacTBYIOIIMX B PEAKIIUN
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasl OMUCAHUE IMPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTOo »JJjeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIlH MBICIUTEIILHON JeATEIHPHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allnio, KiIacCH(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3€H — Il M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHYECKMX pEaKIHMi, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, HKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  T[OJIb30BAaHUS ~ XMMHYECKOM  MOCYoll U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKXKe IIpaBWJIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METUIIOPAHXK U IPYTHE).

K xoH1y 00ydenus B 9 kj1acce npeIMETHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJda, WOH, KaTUOH, AaHUOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBsS3b, TEIIOBOM 3(PeKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKIUA HOHHOIO
oOMeHa, Karaau3atop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBHUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKasi), KpUCTAIIMYECKass pemeTka, KOpPpOo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM pPEaKUHUH, NPEHAEIbHO JIOIyCTUMAas
koHueHntpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TOHATHUH U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUII COCTaBICHUS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONpPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy COEIWHEHUW 1o ¢opMmysiaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsi]l MOHA 10 XUMHUYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKHX COCAUHEHUM, THUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuuynyto (opmy llepuoamdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHSA «rJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Manele u OoJibllIM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONM Tabiuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMU  CTPOCHHUSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIIee YUCIO DJJIEKTPOHOB H
pacmpeneseHue WX T0 DJIEKTPOHHBIM CIOSIM), OOBSICHATH O0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIUX B PEaKIUHU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCICHUs
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W CHEMU(PUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAs OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIni;

COCTaBJISAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBpAIICHU B Ppa3InYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHBIM  00OpY/NOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TMOJIYYEHUI0O WU COOMPaHUIO
ra3000pa3HbIX BENIECTB (aMMHUAaKa U YIJIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapoonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OINEPAIlMU MBICIUTEIIbHON JEATEIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, OOOOIIEHUe, CHUCTEeMaTU3AIUI0, BBISABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandyecTBO 9acoB
Ne HaunMeHoBanue pa3iesioB u DJIeKTPOHHBIe (HU(PPOBHIE)
KounTposabHbie IIpakTn4yeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acTh
L1 €CTECTBO3HAHUS U 5 0 ) but6mmoreka [{OK
' MPAKTUYECKOU JIEITEIBbHOCTH https://m.edsoo.ru/7f41837¢
yeJIOBEeKa
12 BemecTBa u xuMuueckue 15 | 0 bubmuoreka [JOK

peakiuu

https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

20

Pa3pnen 2. BaxkHeiluune npeacTaBuTe

HECOPraHUY€CKHUX BCIIECTB

21 Bosnyx. Kucnopon. Ilonsarue 6 0 1 bubnuoreka [IOK

' 00 oxcHuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.Ilonstue o kuciorax 2 0 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAaHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 | | bu6mmoreka [{OK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pa3nen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xummudeckux 3j1eMeHToB /I. U. MenaeseeBa. CTpoeHune aToMOB.
Xumudeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIu




[Teprnoanuecknii 3aK0H U

31 [lepuoanueckas cucrema 7 but6mmoreka [{JOK
XUMHYECKHUX deMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue atoma

- )O(HMquCKaﬂ CBA3b. BuGmorexa LIOK

' KHCTHTEIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKIIHHI
Hroro o paseny 15 e oo LSS
PeszepBHOe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudpoBble)
Ne i/m P KonTpoabHbI IIpakTH4eckue op
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMHU4eCKHe PeaKINU
. bubmuoreka [{OK
[ToBTOpeHue u yriryOieHne 3HaHu|
1.1 5 1 0 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca p
bubmnoreka 1HOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N 4 0 0 https://m.edsoo.ru/7f41a63
peakuuii 6
bu6mmoreka [JOK
DNEeKTPOIUTHYECKAS UCCOLUALIMS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKUE PEAKIIMU B PACTBOpaAxX 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJILI M X CO€IUHEHUS
bu6mmoreka [JOK
OO61mas xapakTepuCcTUKa XUMUYECKIX
2.1 4 0 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmsl. ["agorenst 6
OO1m1ast XapaKTEPUCTHKA XUMHYECKHX bubnnorexa [JOK
2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé 6 0 0 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO11ast XxapakTepUCTHKA XUMHYECKHX bubnnorexa [JOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 0 1 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.4 OO6mas xapakTeprucTHKa XUMHUIECKUX 8 1 2 bubmuoreka [{OK




aneMeHToB [VA-rpynmnsl. Yriaepon u
KPEMHHI U UX COECIMHEHHUS

https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 25
Pa3zaen 3. Meraaabl 1 MX COeAMHEHHS
bubmnoreka [HOK
3.1 OO01111€e cBOICTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Bakueinme MeTaibl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xaonias cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HU 4EJI0OBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bu6mmoreka [JOK
PeszepBHOe Bpems 3 https://m.edsoo.ru/7f41a63
6
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIJTAHUPOBAHHUE

8 KJIACC
Kosan4yectBo 4yacos DJIEeKTPOHHBIE
Ne ungposbie
Tema ypoka Kontposabubie | IlpakTnyecku
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThblI
pecypcsl
) [Ipenmer xumuu. Posib XMUMHUU B KU3HU | 0 0 bubnuorexa [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
b K
2 TTonsaTre o0 MeTo1ax NO3HAHUS B XUMUU 1 0 0 h:ffj;jif;;gﬁ 02 Te
[Ipaktrueckas padota Ne 1 «IIpaBuiia paboThl
3 B J1Ja0OpaTOpUM M MPUEMBI 0OpaIICHHS C 1 0 1 bubmoreia HOK
patop P patt https://m.edsoo.ru/f0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
Yucteie BemecTBa U cMecH. CriocoObl bubnuorexa [JOK
4 . 1 0 0
pasieneHus cMeceu https://m.edsoo.ru/ff0d26ca
[Tpaktrueckas padota Ne 2 «Pa3nenenue
5 cMeceld (Ha mpuMepe OYMCTKU TOBAPEHHOM 1 0 1 Bubmmorera [IOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBLH MOJICKYIIBT 0 0 https://m.edsoo.ru/ff0d2a6¢
. XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnuorexa [JOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIEC BEIIECTBA 1 0 0 E;fg;ﬁf;igzifo Date
bu6mmoreka [JOK
A - 1 0 0
9 TOMHO-MOJIEKYJISIPHOE YUEHHE https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuoreka [JOK




Xumunyeckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCUTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XMMHAYECKOTO dJIEMEHTa B bubmuorexa [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Mosib. MossipHas bu6mmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 ®OU3NYECKUE U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuMudeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycnoBusl MPOTEKaHUS bubnuoreka [{IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al 6
16 3aK0H COXpaHEHUSI MaCChI BEIIECTB. bubmmoreka [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brraucnenus koindecTBa, MacChl BEIIECTBA bubmuoreka [IOK
10 YPABHEHHSIM XUMHUYECKUX PEAKIUU https://m.edsoo.ru/ff0d5708
Knaccudukanunss XuMuueckux peakiuii
18 (coe I/IH(I;HI/IH A3JI0KEHHUS 3a1xrd)e EHUs bubmmorexa [IOK
A b ’ H ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukIoneauct. O000ImEeHne Bubmorexa ITOK
) B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUI
20 Kontponbnas pabota Nel o teme bubmmoreka [{JOK
«BelecTBa 1 XUMHYECKUE PEAKITUI) https://m.edsoo.ru/ff0d4290
Bo3agyx — cmech razoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [IOK
21 Kucnopon — sneMeHT u mpocToe BEMIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusznyeckre ¥ XMUMHUUECKIE CBOMCTBA

22 KHCIIOpOJa (peaKIuu OKUCIICHUS, TOPCHHE ) bubmorexa [OK
posa (peaxi - TOP ' https://m.edsoo.ru/ff0d4614
IMousTtue 06 okcumax
CriocoObI OTy4YeHHUsT KUCJIOPO/ia B
23 J1a00paTOPUN U IIPOMBIIILIEHHOCTH bubnmorexa LOK
paTop p ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TermnoBoit > hexT XUMHUUESCKON PEaKIIiH,
24 IIOHATHE O T(i)q)MOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa IIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHSIX
Tomnuso (HedTh, yroab U METaH ).
25 3ar $I3H€}§I/Ie¢];03 yxa CII0COOBI ztro bubmorexa HOK
p AYXE, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALCHUS
[IpaxTuyeckas padora Ne 3 o Teme
26 «[Tonydyenue u cobupanue KUciIopoaa bubmmorexa [IOK
Y " P poAd, https://m.edsoo.ru/ff0d4ae2
M3YYEHUE €TI0 CBOMCTB»
27 Bonopon — 351eMeHT U IIPOCTOE BELECTBO. bubnuoreka [JOK
Haxoxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
73 duzndeckue 1 XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoja. [[puMenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 IT
ONATHE O KHCIOTax H COIAX https:/m.edsoo.ru/f0d50d2
30 CrniocoOsl nosty4eHus BOAOpoa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTnueckas padora Ne 4 o Teme
31 «Ilonyyenue u cobupanme BOAOPOIA bubmorexa HOK
Y " P HOpOAE, https://m.edsoo.ru/ff0d442
W3Y4YEHUE €r0 CBONCTBY»
b K
32 MounsipHbIit 00BEM Ta30B. 3aK0H ABOTAIPO nomorexa 110

https://m.edsoo.ru/ff0d542e




Breraucnenus 06’béMa, KOJINYCCTBA BCIICCTBA

bu6mmoreka [IOK

33 rasa o ero u3B€CTHOMY KOJINYECTB
. y y https://m.edsoo.ru/ff0d55a0
BEIIeCTBa UIIH 00bEMY
Brraucnenus 005EMOB Ta30B 10 YPaBHEHHIO
34 €aKIIMd Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa TIOK
p . https://m.edso0.ru/ff0d5708
OTHOILICHUH Ira30B
35 ®du3ndecKrue 1 XUMUYECKUE CBOMCTBA BOJIbI bubmorexa HOK
g https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [IOK
WHAUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bopna xak pactBoputens. HacrbleHHbIe 1
37 HEHACHI epHHLIe paCTBO bl. MaccoBast 1071 bubmoreia HOK
HI p PbL a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuyeckas padora Ne 5 mo teme
38 «IIpuroToBIEHUE PACTBOPORB C OMPEICIEHHON bubmorexa [OK
P . N P p pedt https://m.edsoo.ru/ff0d5Seba
MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA»
19 Konrponbnas pabora Ne2 o teme bubnuoreka IIOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxcubl: cocTaB, KiIaccupuKanms, bubnuoreka [{JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [OK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoOBaHuUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMHU4ECKHE CBOMCTBA bubnuoreka IIOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccuduxarus, bu6mmoreka [JOK




HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonydyenune u XMMHUYECKUE CBOMCTBA KUCIIOT brbmorexa [OK
y https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, COCOObI bubnmoreka [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCTICPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
43 'eneTnyeckas cBsI3b MEXKIy KiIaccamu bu6mmoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06001eHre U cucTeMaTU3aIus 3HaHUN
m 1 https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 mo reme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmoreia HOK
o P https://m.edsoo.ru/00ad9¢ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCHU(PUKAIIUU
51 XUMHYECKUX 31€eMEHTOB. [loHsITHE O mrax Bubmmorera [JOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [lepronnueckas
52 cucTeEMa XUMMHYECKUX 311eMeHTOB J[. 1 bubmorexa [OK
o https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 Ilepuonpl, rpynmsl, TOATPYIITBI bubmorexa [OK
PHOJBL TPY > TOATPY https://m.edsoo.ru/00ada52¢
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITED. bubmuorexa [JOK
H3oTomns https://m.edsoo.ru/00ada342
55 CtpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB bubmuorexa [JOK

aneMeHToB Ilepuognyeckoii cuctemsr . W.

https://m.edsoo.ru/00ada6bbc




MenneneeBa

XapakTepucTuka XMMHIECKOTO 2JIEMEHTA T10

bu6mmoreka [IOK

56 I1 i
ero nosioxeHuto B [lepuoaudeckoit cucreme hitps://m.edsoo ru/00ada824
. . MenneneeBa
3nauenue [lepuoaudeckoro 3akoHa st
57 pa3BUTHA HAayKu U npaktuku. . W. bubnuorexa [IOK
MenpeneeB — y4€HbIU, IEAror U https://m.edsoo.ru/00ada96e
rpaKJaHUH
53 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmoreka [JOK
XUMHWUECKUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
59 J4!
OHHAA XMMHHCCkas CBA3b https://m.edsoo.ru/00adac34
60 KoBanenTHas nonspaast XUMHYECKas CBSI3b buGnnorexa [IOK
P https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsIpHast XUMHUYECKAs CBSI3b bubmmorexa LHOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2
6 Crenens, okncieHms https://m.edsoo.ru/00adae28
63 OKHUCIIUTEILHO-BOCCTAHOBUTEILHEIE PEAKIINU Bubmaorexa ITOK
peaxi https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmorexa ITOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o reme «CtpoeHue bu6nuoreka [{IOK
aToMa. XUMHUYecKasl CBI3b)» https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O600111€HNE U bubnuoteka [JOK
cUCTeMaTHu3anusg 3HaHUU https://m.edsoo.ru/00adb33c¢
67 PesepBHbIit ypok. O600111€HNE U bubnmoreka [JOK

cUCcTeMaTHU3anusd 3HaHUU

https://m.edsoo.ru/00ad9cb2




68 PesepBHbIii ypok. O600111IeHNE U | 0 0 bubmmoreka [{JOK
cucTeMaTtu3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 6
9 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbBIE
uu@poBbIe
Nen/m | Tema ypoka Konrpoabnbie | IlpakTudeckn p
Bcero oOpa3oBaTeJibHbIE
padoTsbI e padoThbl
pecypcsl
[Tepuonuueckuii 3akoH. [lepronnueckas
1 CI/I(?TeMI; XUMHYECKHUX BHGMEHT(I)[B pIn Y| 1 0 0 bubmorexa [OK
o https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘ICCKiX 3JIEMEHTOB MIEPBBIX TPEX 1 0 0 bubmorexa [OK
P p https://m.edsoo.ru/00adb6b6
MEePUOJIOB
Knaccudukanus 1 HOMEHKIaTypa bubmuoreka [IOK
3 1 0 0
HEOPTaHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buapl XuMU4EeCKO# CBSI3M M THUITHI bu6mmoreka [{JOK
4 . 1 0 0
KPUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme
5 «IloBTOpEHNE U yrirybaeHue 3HaHUM 1 1 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Knaccudukanms XuMudecknux peakiuii mo bu6nuoreka IIOK
6 1 0 0
pasIUYHBIM IIPHU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHYECKON PEeaKIIHH.
7 IL ne o FOMI())FGHHLIX U reTe Ol“epHHBIL)I( 1 0 0 Bubmmorexa TIOK
OrAT p https://m.edsoo.ru/00adbe9a
peakumsx




[TonsiTe 0 XUMUYECKOM PAaBHOBECHHU.
@DakTopHl, BAUSIONINE Ha CKOPOCTh

bu6mmoreka [{OK

8
XMMHUYECKOHN PEAKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28¢c
XMMHYECKOTI'0 pPaBHOBECHSI
9 OKHCIUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHYECKOMN TUCCOLMALINU. bubnuorexa LIOK
10
CunpHble U cllabble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HMonnrle ypaBHEHUS peaKIun bubmmorexa IIOK
yp peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAaHUU
12 B CBETE MPEICTAaBICHUI 00 bubmorexa HOK
ped N https://m.edsoo.ru/00add5d8
BIEKTPOJIUTUYECKON UCCOLIMAIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPEACTABIEHUH 00 DJIEKTPOIUTHYECKON bubmorexa HOK
pen p https://m.edsoo.ru/00add8b2
JIMCCOIUAIIH
14 ITonsarue o ruapoan3e coeH bubmorexa HOK
b https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 O00011IeHNE U CUCTEMAaTU3alUs 3HAHUH
B 8 https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenne bubnuoreka LIOK
JKCIIEPUMEHTAIIBHBIX 3a]1aW) https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS JUCCOIHAINS bubmmorexa IIOK
p A HMATHE. https://m.edsoo.ru/00addec0
XUMHUECKUE PEAKIIUU B PACTBOPAX)
18 OO01mas XxapakTeprcTUKa TaJIOTeHOB. bubnuoteka [JOK
XHUMHUYECKUE CBOWCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. ComnsiHast KUCIIOTA, but6mmoreka [JOK




XMMHUYECKHE CBOICTBA, MOJIyYCHHE,
NpUMEHEHNE

https://m.edsoo.ru/00ade104

[IpakTuueckas padora Ne 2 o teme

20 «lTomydeHnne cOnTHON KUCIOTHI, U3yYECHHE Bubmmorexa LIOK
~ yv - M3Y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Brruucnenust no ypaBHEHUSIM XUMHUYECKUX
21 €aKUUi, €ClIi OUH U3 PEareHTOB JaH B bubmmorera IJOK
DEAKHIH, A P g https://m.edsoo.ru/00ade488
U30bITKE
” OO01mas xapakTepucTrka 31eMeHToB VIA- bu6mmoteka [JOK
rpyHIbl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAU(UKAIIUU CEPBI.
23 Haxoncr;eHHe CEePBI I/Iq)eé COC,HI/IHCFI){I/Iﬁ B Eubmorexa ITOK
P N https://m.edsoo.ru/00ade64a
npupoje. XuMUYeCKrue CBOMCTBA CEpPhI
24 CepoBoniopoi, cTpoeHue, GU3nuecKue u bubmuoreka LIOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 bu3nYecKue 1 XUMHUYECKUE CBOMCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHWMHUYECKHUE PEAKIUH, JIEIKAILE B OCHOBE
2% MPOMBIIUIEHHOTO CI0c00a MOTy4yeHust bubnuoreka LIOK
CEpPHOU KUCIIOThI. XMMHYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpYKaroIllel cpelibl COeAMHEHUSIMHU CEPhI
7 Briuncinenne MaccoBoOU JT0JIH BEIXOAA bu6mmoreka [JOK
MPOIAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3JeMeHTOB VA-
73 rpymbl. A30T, paclipoCTpaHEHUE B bu6muoreka [{IOK

npupojie, PU3NIECKUE U XUMHUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab




AMMI/IaK, €ro (1)I/ISI/I‘ICCKI/I6 U XUMHNYCCKHEC

bubmuoreka [JOK

29 .
CBOKCTBA, MOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas padora Ne 3 o Teme
30 «ITomyuyenne ammuaka, U3y4eHue ero Bubmmorexa LIOK
Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucoTa, €€ hu3ndeckue u bu6moreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanne HUTPATOB U COJIEH aMMOHUS

1 B KaUECTBE MHUHEPAIbHBIX yI00pEHUH. bu6mmoteka [JOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH https://m.edsoo.ru/00adf518
Cpenbl COeTMHEHHUSIMU a30Ta
®docdop. Okenn pocdopa (V) u pochopnas

33 KUCIOTa, (U3NUYECKHUE U XUMHYECKHE Bubmmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYeHUE
HcnonszoBanue dpocdartoB B KauecTBe
34 MUHEPATbHBIX YIO0OpEeHU. 3arpsi3HEHHE Bubmmorera [IOK
p . YAODP - arp https://m.edsoo.ru/00adfc20
IPUPOHON cpensl pochaTamu

35 Yraepon, pacnpocTpaHEeHHE B IPUPOJIE, bubnuorexa [JOK
bu3HYecKue 1 XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Oxkcupl yriaeposa, ux Gusndeckue u

16 XHMHYECKHE CBOMCTBA. DKOJIOTHICCKHIE bubmuoreka [JOK
po0JieMbl, CBSI3aHHbIE C OKCUJIOM yTJIepoaa https://m.edsoo.ru/00adfebe
av)

37 VYronpHas KUCNoOTa U €€ conu Bubmmorexa LIOK

https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
" bu6mmoreka [{JOK
38 [Tonydenue yriekucaoro rasa.

KauecTBennas peakuus Ha kapOoHAT-HOH"

https://m.edsoo.ru/00ae027¢e




HepBOHa‘IaHBHHe MOHATHS 00

39 OpTraHUYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ac054¢
COEIMHEHUSX YIJIepoaa
40 KpemHuuii u ero coequHeHus bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemrenue

41 JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeinre HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHECHU S
KonTponbnas padora Ne3 no teme

42 «BaxxHelmme HeMeTauIbl U UX bubmmorexa I[JOK

https://m.edsoo.ru/00ae0el8
COCTMHCHHU S
OO6m1as XxapakTepuCTUKa XUMUUECKUX

43 3JIEMEHTOB — METaJIOB. MeTatnaecKast bubmuoreka [JOK
CBSI3b U METAJUIMYECKAs KPUCTAIIINYECKas https://m.edsoo.ru/00ael103e
pemérka. PU3n4YecKre CBOMCTBA METAIIIIOB
XUMHUYECKUE CBOMCTBA METAIIOB.

44 DIEKTPOXUMHUUECKUHN PIIT HAIPSOKEHUI bubmmorexa LIOK

P p P https://m.edsoo.ru/00ael 156
METaJIIOB
OO61mue criocoObl MOTY4YeHHS] METAJLIOB.

45 Crnnasel. Beruncnenus no ypaBHEHUSAM bubnuorexa LIOK
XUMUYECKUX PEAKLUN, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
peareHTOB COJIEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UK METAILIOB Bubmmorera [IOK

PP https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 €JIOYHBIC METAJLIIBI
1 https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ TUAPOKCUIBI HATPUS U KAJIUS bu6mmoreka [{JOK




https://m.edsoo.ru/00ael14b2

[llenoyno3eMenbHbBIE METAIIBI — KaJIBITUH U

bu6mmoreka [IOK

49
Marsum https://m.edsoo.ru/00aelS5e8
50 Bakueimue coeTUHEHUA KAILINS bubmmorexa LOK
a A https://m.edsoo.ru/00ael5e8
51 O00011eHrEe U cUCTEMAaTU3aLUs 3HAHUI
N N bu6mmoreka [IOK
52 K o
€CTKOCTB BOJIBI U CITOCOOBI €€ yCTpaHEHUs hits://m.edsoo r/00ae] 886
[TpakTruueckas padota Ne 6 mo Teme
53 "KECTKOCTL BOALI U METOMEI €6 bubnmorexa LOK
" 8 8 https://m.edsoo.ru/00aclae8
YCTpaHECHUS
bu6mmoreka [IOK
54 Adro 7
TTEOMHIHHH https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHA U bub6mmoreka [JOK
55
THJIPOKCHJIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso
T https://m.edsoo.ru/00ae1d86
57 Oxcupl, TUIPOKCUIBI U conn xkenesa (1) u bu6mmoreka [{JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0001Ienre U cucTEMaTH3aIMs 3HAHAH
[IpakTuyeckas pabora Ne 7. Pemenue
59 SKCIIEPUMEHTAIBHBIX 3371a4 II0 TEME bubmmorexa IIOK
p . a https://m.edsoo.ru/00ae3de8
«Baxnen1e MeTalIbl X UX COEIUHEHUI
Briuncnenust no ypaBHEHUSM XUMHUYECKHUX
€aKIUH, €CJIM OJWH M3 PEarcHTOB JIaH B
P P but6mmoreka [JOK
60 U30BITKE MU COJIEPIKUT NMPUMECH.

Brruncnenus MaccoBoi 10711 BBIXOAA
HPOIYKTa peaKkiuu

https://m.edso0.ru/00ae1750




61 O00011eHNEe U cUCTEMaTU3alus 3HAHUI 1
2 KonTtponbHas pabota Ned o reme |
«BaxxHenmme MEeTaJlIbl U UX COCIMHEHUSD)
63 BemiectBa 1 maTepuanbl B HOBCEAHEBHOM | bu6mmoreka [JOK
JKM3HU YEJT0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOUIEN | bu6muoreka [JOK
cpensl https://m.edso0.ru/00ae4270
65 Posib XxuMHM B pelieHUH SKOJIOTHYECKUX | bu6muoreka [{IOK
npobieM https://m.edsoo.ru/00ae4270
PesepBHelil ypok. O60011eHue u bu6mmoreka [{JOK
66 . 1
CHUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000IeHNE U | bubnuoreka LIOK
cUCTEMaTU3allis 3HaHUI https://m.edsoo.ru/00adb33¢
68 PesepBHeIil ypok. O000ICHHE 1 | bu6mmoreka [{JOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 68




Becenosa Onbra AnekcaHApoBF

OTOT OJOKYMEHT cBOen
noanncbro



YYEBHO-METOANYECKOE OBECIHHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET
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