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MNOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO TpeIMeTa «XHMHs» Ha yYpOBEHb CPEIHETO
oOmero  oOpa3oBaHusi CcOCTaBlieHa B  cooTBerctBUM C  DenepalibHON
o0Opa3oBaTeabHON MPOTPaMMOIl OCHOBHOTO OOIero oOpa3oBaHus (yTBEp)KIeHA
npukazoM MunucrepctBa mpocsemenns PO ot  18.05.2023 Ne 370,
3apeructpupoBana B Muntocte Poccum 12.07.2023 Ne 74223), Ha OCHOBE
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTEIBHOW MPOTPAMMBI
OCHOBHOTO 0011ero obpaszoBanus, npesacrabieHHbx B ®I'OC OO0, a takke Ha
OCHOBE (esiepanbHON paboyueil mporpaMmMbl BOCHUTAHUSA U C YUYETOM KOHIETIIUU
npenojaBaHusl y4eOHOro mpeamera « XuMus» B 00pa3oBaTEIbHBIX OpraHU3aIUiIX
Poccuiickon ®@enepanuu.

[Iporpamma 1o Xumuu Oa€T TPEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOy4eHMs, BOCIHTAHUS M Pa3BUTHUA OOYYAIOIIUXCS CPEICTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccamM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTepUCTHKU COJICpKAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO Tpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroUIuxcs, OMNpPEAeNIeT BO3MOXXHOCTU TMpeaMera st
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam 00y4eHHUs XUMUU Ha YPOBHE IeJIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHWE XUMHUHU CIY>XUT OCHOBOW il (OPMUPOBAHHMS MUPOBO33PEHUS
00Oy4aroIierocsi, ero MpeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
posib WrpatoT (GopMUpyeMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHHIIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUS TJIO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUs KYJbTYpPbl JUUHOCTH, €€ 001Iel U PYyHKIIMOHAIbHON T'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHUE MBILIUICHHS U TBOPUECKUX CIOCOOHOCTEM
oOydJaronmmxcsi, HABBIKOB WX CAMOCTOSITENHHOW Y4eOHOW JIESITEIIbHOCTH,
OKCIIEPUMEHTATLHBIX M HCCICAOBATEIbCKUX YMEHUW, HEOOXOIWMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;



3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaIbIBACT OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlaHHbIC HampaBIICHUS B OOYYCHHHM XUMUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  fABISETCS — NeJaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XMMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOIMMHUCS CHCTEMBI TEPBOHAYATIBHBIX TMOHATHUM XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX IIOHSATUU
OPraHu4YeCKON XUMHUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO0€ d3THU CHUCTEMBI CTPYKTYPHO OPTaHM30BaHbl IO TMPUHIIUAITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCEI0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpeACTaBIeHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMaTPUBAIOTCS HA OCHOBE OAMIIMPUYECKU
MOJIYYE€HHBIX U OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJIHOTO
YPOBHSI K JPyroMy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IMPAKTUYECKOIO MNPUMEHEHUS U MOJYyYCHUS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEN HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHne XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHMN W3 paHee HW3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 kinacce» U «Pu3nkKa. 7 KIacc.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITENPHOCTH YEJIOBEKA W KAaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.



3amaga yyeOHOro MpenMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX IMOJTOKEHUH,
JOCTYIIHBIX OO0OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HAyKd, B
OpUOOIIEHMM K HAyYHbIM METOJaM I[IO3HAaHMUS TPU U3YYCHUH BEIIECTB M
XUMHUYECKUX peakiuii, B GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPABWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HauYEHHUE MPUOOPENH TaKHe 111, KaK:

— (opMUpOBaHHE HHTEIJIEKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY TNPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUsT Ha CHUCTEMAaTHYECKOE MPUOOILIECHUE
oOydJaronmxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecriedueHue yCIOBUM, CITIOCOOCTBYIOMINX MPHOOPETEHUIO 00yJarOIIUMHUCS
OMbITa PAa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMI), MMEIOIIUX YHUBEPCAJIbHOE 3HAUEHUE IS
pPa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH W OIICHUBATh SIBJICHUS
OKPYKAIOIIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMUHU, TPUMEHSATh HMX TMPHU PEIICHUH MpoOJeM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JEATEIBHOCTH;

— ¢opMmHpoBaHHEe y OOy4YalOMIMXCA T'YMAHUCTHYECKUX OTHOILCHUM,
MOHUMAHUS IICHHOCTH XUMHUYCCKUX 3HAHWH IS BBIPAOOTKH DIKOJOTHUYCCKU
11e71eco00pa3HOTr0 TOBEJICHUS B OBITY W TPYIOBOM JAEATEILHOCTH B MEJSIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIHMTAHUID HA OCHOBE YCBOGHHS OOIIEYEIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUiIs M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiisieT 136 yacoB: B 8 kiacce — 68 4acoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKAHUE OBYUYEHUA

8 KUIIACC

ITepBoHaya/IbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemecTs. [loHsATHE O MeTOAax MO3HAHMS B XMMHMM. UMCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeceu.

ATOMBI M MOJIEKYJIBI. XHMHYECKHE 31eMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BajaeHTHOCTh aTOMOB XHMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BewmecTB. (OTHOCHUTENbHAas aToOMHas Macca.
OTtHOocuTeNbHAs MOJEKYISpHAs Macca. MaccoBast A0 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €IUHUI BenlecTBa. Pacuérel mo dopmysiam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNs, Pa3I0KEHUs, 3aMEIICHHs], 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOM) SBJICHU, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakuuid (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUE, UCTWLIALUSA, XpoMaTrorpadus, TpoBeICHIE OYUCTKH MMOBAPECHHON
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BenlecTBo. HaxokaeHue kuciaopoga B Hpupone, (U3MUEecKHue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunapl. Ilpumenenue kuciaopona. CrnocoOsl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bonopon — snemMeHT u mpocrtoe BemectBO. Haxoxxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHnoBanus. Knaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHUE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyyeHue couen.

['eHeTnueckas CBSA3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W WU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



UCCJEIOBAHUE O0pa3sLOB HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHE OJIHOTO METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
DKCIEPUMEHTAJIBHBIX 33/ad 10 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBbHO-BOCCTAHOBHTEIbHBIC PEAKIIUHN

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3iemMeHToB. IloHsiTHe o
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBbIE M IIEJOYHO3EMEIbHBIE METAJLIbL,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
U TUAPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoandeckas cuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUH CMBICH MOPAAKOBOIO HOMEpPA, HOMEPOB INEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHne
ANEKTPOHHBIX ~ 000J04eK aroMOB NepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHUYECKHX JJEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [leprnoanueckoro 3akona u [leproanvyeckoil CUCTEMbBI XUMHYECKUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBajieHTHas (ToJjisipHass W HEMOJSIpHasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHus.  OKUCIAUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTKOCTPUPYIOLINUX — NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropenue, peakliiy pa3yIoKeHUs], COETUHEHU).



Mescnpeomemmnbnie ceasu

Peanmusanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W TOHATHH, SIBJISIOIIUXCS CUCTEMHBIMH JJISI OTJICIBHBIX MPEIMETOB
€CTEeCTBEHHO--HAYYHOT'O IHUKJIA.

OOmue ecTeCTBeHHO--HAYYHbIE TIOHATH: HAYYHBIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusnka: Marepus, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BbEM, arperaTHoe€ COCTOSIHUE BEIIECTBA, ra3, PU3MUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC

BeiecTBo U XuMH4YecKasi peakuus

[Tepunoanueckuii 3akoH. [leppoauueckas cucreMa XMMHYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJIEMEHTOB IME€PBBIX TPEX MEPUOAOB, Kalaus, KaIbLUA W HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIeMEHTOB B Ilepmonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBAa: BHJBl XMMHUYECKOW CBS3U. THIIBI KPHUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BUJIa XUMHUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEUIECTB.

Knaccudukanysa XuMuyeckux peakiuii Mo pa3auyHbIM MpU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIIOBOMY 3(PdeKTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHUYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U IHAOTEPMUUECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOTeHHBIX U TeTepOTreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. DakTOPBHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUH M IOJIOKEHUE XUMHYECKOTO
PaBHOBECHSI.



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  PEAKIIMH. CocraBieHue  ypaBHEHUI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUAd C  HCIOJIB30BAaHUEM  METOJa
AJIEKTPOHHOTO OaliaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUAIMU. DIICKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS NMPOTEKAHUS PEAKIMH HOHHOTO OOMEHa,
MOJIHbIE W COKpAIl€HHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBAaHMM U cCOJell B CBeTE TMPEACTaBICHUN 00 DIEKTPOIUTHYECCKOM
nucconuanuu. KauectBeHHble peakiiui Ha HOHBI. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PELIETOK HEOPraHUYECKHX
BEIIECTB — METAJIOB W HeMeTaIoB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xopuaa HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaklHu
OT BO3JICUCTBHS PpA3IMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IpOLECCA AUCCOLUALNMA KHCIOT, WIENOYEed U  COJIEU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJIECO MaTepuasoB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakiMid  HMOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHWE BObI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — peakuui
(ropeHue, peakiuu pasIoKEeHHs, COSTUHEHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IOMONIbIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

Hemertanbl U MX coeinHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJOoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJENCTBUE C METalJlaMU, HEMeTaUlaM{, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KWCIIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YeHUE, NPUMEHEHHE. [lelicTBre
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOpPUIbl U UX
HaXO0XKJEHUE B IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENINM KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (QuU3nUecKne ¢ XUMUYECKHE CBOWCTBa (00mme Kak
MPEACTaBUTENSl Kjacca KHCIOT W cheuuduyeckue). XHUMUYECKHE pPEaKIuHu,



JeKale B OCHOBE MPOMBIIUIEHHOTO Croco0a MONMYYeHHUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS! PEAKIIMs Ha
cynbdar-uoH. Haxoxaenue ceppl u €€ COeOUHEHHH B mpupoe. XUMHUECKOe
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH Ccephbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

Obmas xapaktepuctuka 37meMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBIE CTEMEHH OKUCICHHS. A30T, pacnpocTpaHEHHE B MPUPO/IE,
busnyeckue U XuMHIeckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Coiu aMMOHUS,
ux GU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydeHHe, QU3NYECKUEe U XUMUYECKUE
cBOMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUUECKOE 3arpsi3HEHUE OKPYXKarolel cpeabl COSIUHEHUSIMH a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3AyXa, MOYBBI W BoA0EMOB). Docdop,
ajuioTponHeie Mojudukanuu gocdopa, Guznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosydenue. Mcnons3oBanue GocdaToB B KaueCcTBE MUHEPATHHBIX YIOOPEHUH.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEepHbIE  CTENEHH  OKHUCIEHHUS.  YTIEpOJ,  aJJIOTPOITHBIC
Monu(duKaKuKu, pacrupoCcTpaHeHWe B TpUPOAE, (U3MUecKne U XUMHUYECKHUE
cBoiicTBa. Ancop6Oius. Kpyrosopot yriaepoaa B npupoje. OKCuabl yriepona, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBA3aHHbBIE C OKCHJIOM
yriepoaa (IV), rumore3a rino0anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekrt. YronpHas KucaoTa U €€ cou, uX PU3NUecKue U XUMHYECKUE CBOMCTBA,
MOJIydeHHUEe W mnpuMeHeHune. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIMCTBE.

[TepBoHavyabHBIC TOHATHS 00 OPTraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, ITAHOJ, TJIUIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbIE HMCTOYHWKU YTIIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTH),
MPOIYKTHl WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAKHBIX BEIIECTBAX: KHUPaxX, ONMKax, yrieBojgax — U UX
poid B OKM3HM 4eloBeKa. MarepualbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJIY4YCHHE U
npumenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHust 00
okcunie kpemaus (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B



OBITY, B MPOMBIIIJICHHOCTU. BaxHeline CTpOUTENbHbIE MaTepHallbl: KEpaMHUKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUE 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJICHHE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalIue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIb30BAHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BHJICOMATEpUAIIOB), HAOJIIOAEHUE Mpoliecca OOyIIMBaHUs caxapa IO JehCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha CyJbdar-
WOH W HAOJIOJeHHWE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOYKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3aMu a30THBIX U POCHOPHBIX yAOOpPEHUM, MOJIydeHue,
coOupaHue, pacrno3HaBaHUE U U3Yy4YCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne NMpu3HAKOB
UX [POTEKaHMUsl, B3aMMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YECHUE Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢QyuiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTas3a, MojydeHue, coOupaHue, pacro3HaBaHUE M U3yUCHHE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YUYCHHE TMPU3HAKOB UX TNPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIMKATHOM TMPOMBINIIICHHOCTH, PEIICHHE HSKCIePUMEHTATBHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUS .

MeTaJiibl 1 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMMUYECKUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE METauioB. MeTtayuindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUecKas  pemeTka.  DIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl TosyueHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHYECKHX
sanemeHToB . 1. MenaeneeBa, CTpO€HHE MX aTOMOB, HAXOXJICHUE B MHPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kanus). OKCUIbl U



TUJIPOKCUAB HaTpus MW Kanusa. l[IpuMeHeHHne WEeNoYHBIX METAUIOB MW UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaublus. Baxueilive coequHeHHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aMFOMHHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KaJIbLMs, aJIFIOMUHUS, [IUHKA, >KEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIICPUMEHTAIbHBIX 3a71a4d Mo TeMe « Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npobJieM.

Xumuueckuii Ikcnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).



Mescnpeomemmnbnie ceasu

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHUS: HAYYHBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIEib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

®dusuka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAMOAaKTUBHOCTh, MOJIEKYJa, JJIEKTPUUYSCKUN 3apsii, MPOBOTHUKH,
NOJIyIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
M0JIE3HbIE UCKOIAaeMbl€, TOIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE PE3yJNbTAThl OCBOEHUS IPOTPaMMbl OCHOBHOTO OOLIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMU M HOPMaMHU TIOBEJIEHUS M CIHOCOOCTBYIOT IMpoIleccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS. O COLMAIBHBIX HOpPMax M IIpaBUaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX MTPOEKTOB, CTPEMJICHUS] K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IMPOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHHWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJBI, B3aWMOCBS3SX YEJIIOBEKA C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATENbCKOM KYJbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €CaMOOOpa30BaHHMIO, TPOEKTHOW U  HCCIEI0BATEIbCKOM
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 *U3HH, OCO3HAHUE MOCIEJICTBUNA U
HEIPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUEeHUIO TTpodeccuil u Tpyla pa3InyHOro poja,
YBOKECHHUE K TPYyIAy M pe3yjbTaTaMm TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeHON Mpo(]ecCHoHaTBLHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
MpaBuUJI 0€30MMacHOTO MOBEICHUS ITPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAHHUS TJIOOATBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe MeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAUYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha



OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IICIIOCTHOM
HAyYHOW KapTHMHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIE NEeUCTBUS (IT03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE TeiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH WX XapaKTEPHbBIC
MPU3HAKKU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUH JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUUYMHHO-CIICICTBEHHBIC CBS3M MEXIy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TMPUMEHSATH B TPOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIC B XMUMUU MOJEIbHBIC TIPEACTABICHUS —
XUMHUYCCKUU 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMylia W YypaBHCHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TIO3HABATENIbHbBIX 3aj/1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIICCTB M XUMHUECCKUX PEAKITUH,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MIO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJI1 (POPMHPOBAHHMS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AMU M MPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;



yYMEHHE MPUMEHSITh Pa3TUYHbIE METOAbl M 3alpoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAIM3UPOBATh B IIpollecce Y4YEOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yYMEHMs 3a/JaBaTb BONPOCHl (B XoAe Jauanora u (WIKM) JIUCKYCCHUH) IIO
CyliectBy  oOCyXJaeMod  TeMbl, (POPMYJIHpPOBATH CBOM  IPENJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, Y4E€OHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEUIAraeMbI€ B YCIOBUU 331aHUN.

HPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepalbHON padodei mnporpamMMon,



BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHMS, YMEHHUS M CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JNEATEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro  HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K xoHIy oOydenus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIIOBOU 3P(EKT peakium,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToma, aToMHasi OpOWTalb, PAIAUYC
aTOMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJIIPHAs KOBAJCHTHAsl CBS3b,
WOHHas CBfA3b, MOH, KaTMOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJBb30BAaTh XHUMHUYECKYID CHUMBOJHMKY JUIsI COCTaBieHUs (opmyl
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmynam, BHUA XUMHUYECKOM CBS3M (KOBAJICHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAMHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B Ilepuomndeckoil cucreme,
3aKOHOB COXPAHEHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKHMX OJJIEMEHTOB: pa3Iu4aTh IOHATHUS «TJAaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», manbie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PacCTpeeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl ONMUCAHUE MMPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEeATeIbHOCTH — aHaJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEpPEHHE, MOJICIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAA M KHUCJIOPOJAa), MNPUTOTOBIICHUIO
PAacCTBOPOB C OMNPEACIEHHON MacCOBOM J0OJ€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakMmyc, dheHondTaienH, METUIIOPAHXK U JPYTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEIIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOe paBHOBECHUE, OOpaTUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTALIMYecKas pemeTka, KOppo3us METaJIOoB,
CIUIAaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJICHUS (HOPMYT
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIacCy CO€IMHEHUU 1o ¢dopmysiaM, BUI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmyeckoro 3akona [I. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEIIoBOMY 3P (HEKTy, 0 M3MEHEHUIO CTENEHEH OKHCIICHHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OIMNHUCAHUE
NpuUMepaMl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrOo »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7a0b0paTOpHBIM  O0OpYJOBaHHMEM, a TaKXe TMpaBWwia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH,  TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlUU MBICTUTEIBHON JEATeTbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIEPUMEHT (peaabHbId U
MBICJICHHBIH ).
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KounyecTBO 4acoB DJIeKTPOHHBIE BocnurareabHblii
HaumeHoBaHuUe pa3iesioB u KonTpoas- (uudposbie) acnekT
Ne i/m IIpakTuyec-
TeM NMPOrpamMMblI Bcero HbIE o0pa3oBaTejibHbIE
KHe padoThl
padoTbI pecypchl
Pa3nen 1. [lepBoHayabHbIe XUMUYECKUE OHITHS WNuumupoBanue u
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HCCIIEI0BATEIHCKOM
€CTECTBO3HAHUS U bubmuorexa [JOK A
11 . 5 2 https-//m.ed 741837 JIeSITEIbHOCTU IIKOJIbHUKOB
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Pa3nen 2. BaxkHeiilne npeacTaBuTe I HEOPraHUYECKUX BellleCTB CAMOCTOSTEIBHOIO
51 Boznyx. Kucnopoa. [Tonsitue 5 bubmuotexa [JOK pELIEHUs]  TEOPETUUYECKOU
' 00 oKkcHmax https://m.eds00.ru/7f41837c TPOOIEMBI, HaBbIK
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umeH, HaBBIK
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ayIUTOPUEH,
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[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
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U. Menpneneesa. Ctpoenue
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[NPOTPAMME

OTCTaWBaHUI CBOEU TOYKHU
3pEeHUS.

- IlpumeHenue Ha ypoke

UHTCPAKTUBHBIX bopm
paboThI yYaIIUXCA:
UHTCIUICKTyalbHBIX WP,
CTUMYJIUPYIOIIUX
HI03HABATEIILHYIO

MOTHBAIIMIO  IIKOJEHHKOB,
IPYNIIOBOM  pabOThl  WIIH
paboTel B mapax, KOTOpBIE

ydar IIKOJIBHUKOB
KOMaHJHOW  pabore U
B3aUMOJICHCTBUIO c

JIPYTUMU JI€THMHU.
- Opranuzanus medcTsa

MOTHUBUPOBAHHBIX U
PYIUPOBAHHBIX YUAIUXCS
HaJl UX HEYCIEBAIOIIUMHU
OJTHOKJIACCHUKAMH,
JTAFOIIIETO MIKOJIbHUKAM
COLIMAJIbHO 3HAYUMBIH OIIBIT
COTpYOHUYECTBA U
B3aMMHOM TTOMOUIH.



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

9 KUIIACC

KoumnuectBo yacos DIeKTPOHHBIE Bocnurare/ibHbIN aCNEKT
HaunmenoBanmue
Ne KontpoJn- (uudposbie)
pa3iesioB U TeM IIpakTHyec-
n/n Bcero  Hble o0pasoBaTeJbHbIE
NMPOrpaMmblI KHe padoThl
padoTbI pecypchl
Pa3nes 1. BeecTBO M XMMHYECKHE PeaKI[HN NuunuupoBanne © TOMJIEPIKKA
TToBTopenye u U CCJIEIOBATENbCKOM
. JIESITSIIBHOCTH  IIKOJILHUKOB B
yrayOseHre 3HaHU bub6nuorexa [IOK
1.1 5 1 https-//m.ed 176412636 paMKax peaau3anuu MU
OCHOBHBIX Pa3/IeioB ps://m.eds00.ru a WHMBHIYATHHEX W TPYIIOBHIX
Kypca 8 kiacca HCCIIEIOBATEILCKUX — TIPOEKTOB,
OcHoBHbIE 4TO JacT IIKOJIbHUKAM
1.2 3aKOHOMEPHOCTH 4 E;I@I/I;IOTG:;& HO/I;M 536 BO3MOXKHOCTb proGpecTH
XUMHUYECKHUX PEaKIIHii a CaMOCTOATCIILHOTO
pelieHus TEOPETUUECKOIN
DNEeKTPOIUTHYECKAS npoGIeMbl, HABEIK
13 Aucconunanus. 8 1 1 bubmmoreka [IOK reHepupoBaHust U odopmieHUs
' XUMUYECKUE PEAKIIUU https://m.edsoo.ru/7f41a636 = COOCTBEHHBIX  HIEH,  HaBBLIK
B pacTBOpax YBAXKUTCIIBHOT'O OTHOIICHUA K
qyKUM UM, OOPMIICHHBIM B
Hrtoro 1o pasaeny 17 paborax APYTHX
HCCIIeIOBaTeNeH, HaBLIK
Pa3znea 2. HeMeTaJJIBI H HX COeIMHEHHS
MyOIMYHOTO BBICTYIUJICHUS TIEpe]T
OOmas ayJIMTOPUEN, apryMEHTUPOBAHUS
XapaKTePUCTHKA Bu6 1IOK M OTCTaWBaHHS CBOEH TOYKU
nOJIMOTEeKA
2.1 XUMHYECKUX 4 1 3peHuA.
https://m.edso00.ru/7f41a636
anemenToB VIIA-
T - Ilpumenenune Ha  ypoke
TPYIHIBL 1 aJIOTCHB MHTEPAKTUBHBIX (QopM paboThI
OGmmas YaUXCcs: HMHTEIUICKTYaIbHBIX
bubnuoreka [JOK 4 Ty
2.2 XapaKTEePUCTHKA 6 urp, CTUMYJIAPYFOIITIX
https://m.eds00.ru/7f41a636 = | naparensh MOTHBAIIH
XUMHYECKUX 03 CIIBHYIO Y LU0
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anemeHToB VIA-
rpynnsl. Cepa u e
COEIMHEHUS

Ob6mas
XapaKTePUCTHKA
23 XUMHYCCKHX
' snemMeHToB VA-
rpynbl. A30T, pocdop

1 UX COCAUHCHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

OOmas
XapaKTePUCTHKA
XAMUYECKHX

2.4 aiemMeHToB IVA-
rpynnsl. YTiaepoa u
KpPEMHUN U UX
COCIUHEHMS

Hroro no paszneny

25

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTaJJIbl M X COCIUHEHU S

OO01ue cBoOKCTBA
METAJLIOB

3.1

4

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

3.9 Baxxueiiime MeTajuibl

U UX COCAUHCHUA

Hroro no pasaeny

16

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus U oKpyKammas cpeaa

BemectBa u
4.1 MaTepuaibl B )KU3HU
YeroBeKa

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

IIKOJIBHUKOB; TPYIITOBOM paOOTHI
Wik paboThl B Mapax, KOTOpbIE
y4yar IIKOJIbHUKOB KOMaHIHOU
paboTe W B3aUMOJECHCTBUIO C
JIPYTUMU JIETHMHU.

- Opranuzanus medcTsa

MOTUBUPOBAHHBIX U
IPYAUPOBAHHBIX yYAIUXCS HAJL
UX HEYCIIEBAOIINMHU
OJJTHOKJIACCHUKAMM, JTAOILErO
LIKOJIbHUKAM COLIUAIIBHO
3HAYMMBIHN OIIBIT
COTPYHUYECTBA U B3aUMHOMN
ITOMOIIIH.
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Hroro no pazneny

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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