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IIpunoxeane k OOIT OO0 MBOY CONI Ne 8,
yrBep)kaeHHoi [Tpukazom MBOY COIII Ne 8
ot 31.08.2023 Ne 220

MUWHHUCTEPCTBO IMPOCBEIEHUSA POCCUMACKOM ®EJEPAIIIN
MuHucTepcTBO 00pa3oBaHus U HAYKH MypMaHCKoOH 00J1acT

YupasJienne 00pa3oBaHusi aAMUHUCTPALMH ropoaa MoHYeropcka

MBOY COLI Ne 8

PABOYAS ITPOI'PAMMA
y4eOHOoro npeamMera « XuMus»
(0a3oBblit ypOBEeHB)

1151 ooyuaromuxcs 8 — 9 kimaccoB

r. MoH4eropck



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

2023 roxa

MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl pabdoueil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX OpraHm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LEAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBaeT pACIpEAeIeHHEe €ro IO KjaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM  MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE 1ieJIel U3yueHUs IpeIMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CIYKUT OCHOBOM il (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MnpeACcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GopMUpPYEMbIe XHUMHUEHU MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOI U 3KOJIOTUYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcs, HABBIKOB HX CAMOCTOSTEIBHOW Y4EOHOW  JESTEIBHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTIOCTHOTO B3IJIsIIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMHUHM OOECIEUMBAIOTCA CIEHM(PUKON
COJIEpKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CrpykTypa coiepkaHus MPOrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uzydeHuro. CoJepKaHHe CKIIAbIBAETCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHIATUN O XUMHYECKOU
peakiuu. OO0€ 3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W MOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METOJaM TMO3HaHWs B Hayke. M3ydeHue XMMUU MPOUCXOAUT C NPUBICYEHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aroluid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITENbHOCTH YEJIOBEKA W KaK OJHOIO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYDHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
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NpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHMSI TP HW3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B ((OPMUPOBAHUH U PA3BUTHHU MO3HABATEILHBIX YMECHHUNA U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM TpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 1eJH, KaK:

— (dopmupoBaHHEe WHTEIUICKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY NPUHSATUIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YeHHs] Ha CHUCTEMAaTH4YeCKOe MPHUOOIICHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM TMO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS W CaMOIIO3HAHMS, KIFOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIMI), UMEIOIIUX YHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH, B TOM UHCJI€ YMEHUM OOBSCHITH M OLICHUBATH SIBJICHUS
OKPY’KAIOIIEr0 MHUpPa, MCIOJIb3ysl 3HAHUS M OIbIT, MOJTYYEHHbIC NMPU HU3YUYCHUHU
XUMHUH, TPUMEHSTh HMX MpPH pEUIeHUHu Tpo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYAOBOU JIEITEIBHOCTH;

— ¢opMmupoBaHHe y OOy4YalOIMXCA T'YMAaHUCTHUYECKUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1[eJIECO00Pa3HOr0 TOBEIECHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIEH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uIisi U HAMpPaBICHHOCTH JAJIbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEPXKXAHUE OBYUYEHUA

8-9 KJIACC

IlepBoHaYa/IbHbIE XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COKHbBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBast A0Sl XMMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XUMHYECKHUE ypaBHEeHUs. Kiaccudukaius
XUMHUYECKUX PeaKIHil (CoOeqMHEHUS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUjIaMu paboThl B JIaOOpaTOpUH U
npuémMamu 0oOpalleHus: ¢ JIabOpaToOpHbBIM 00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
¢bu3nYecKkux CBOWCTB OOpa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) SIBJICHUM, HAOII0/ICHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE XkKene3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHHUE CIOCOOOB pPa3JEICHHs] CMECE: ¢ MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BBITIApYBAaHUE, TUCTUIUIAIMS, XpoMaTorpadus, IpoBeeHUE OYUCTKU MOBAPEHHON
COJIM, HAOJIOJIECHUWE W  ONHCaHUuE  Pe3yJIbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapocTepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUeCKue M XHUMHUYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenne xucmopoma. CrocoObI
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MOJIYYCHHUST KHUCIIOpoAa B JabopaTopuud W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTportHas MoAuGUKAIISI KACIOPOaa.

TernoBoit 3hdeKT XUMHUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]IyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nonyyeHus. KucmoTsl u comnu.

MonspHabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacpilieHHbIE M HEHACBIIMIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZE€ U B KU3HU 4esloBeka. KpyroBopot BoAbI B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. duzmyeckue U XUMUYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukauuss OCHOBaHMI: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucior. @usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pAClO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HWCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, MCCIIEOBAaHUE OCOOCHHOCTEH pACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpHAJIOB),
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WCCJIEIOBAaHNE O0pa3Il0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
n3ydeHue B3aumojiercTBUa okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HeUTpaiu3alyu, IOJy4eHUE HEPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIUTETIBHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (ILEJIOYHBbIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
raJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHTBI, KOTOPhIe 00pa3yroT aM(bOTEPHBIC OKCHIBI
Y TUJIPOKCUIBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN.  MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepuomuueckoit cucrembl xumuueckux 3neMeHToB [. M. MenneneeBa. [leprobl
u rpymnbl. OU3NYECKUN CMBICT TOPAIAKOBOTO HOMEpPAa, HOMEpPOB IEpUOJa U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AIEKTPOHHBIX  000JIOYeK aToMOB TepBBIX 20 XHMHYECKHX  DJICMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpakTtuku. [[. M. MeHneneeB — y4y€Hbli U
rpaXJaHVH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAS CBS3b.

Crenenb  okuclieHUsA.  OKHCIMTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
ITporiecchl OKUCIIEHUSI U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHEe OOpasloB BEHIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHJIA [IMHKA C PACTBOPAMU KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakiuu pa3I0KeHUs, COSTUHCHIS).

Mexcnpeomemmnoie ceasu
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Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILIECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KakK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSITUM, TaK U MOHATUM, SIBJISIOIIMXCS CUCTEMHBIMM ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO LHKJIA.

OO1ue ecTecCTBEeHHO--HAayUHbIe MOHATHS: HAYYHBINH (haKT, TUIIOTE3a, TEOpHUs,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJA, JJEKTPUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['ecorpadms: armocdepa, rtuapochepa, MUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

BemecTBo M XMMHUYecKasi peaKkius

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX OJIEMEHTOB TEPBBIX TPEX IEPUOJIOB, KaJlUs, KalblUs W HX
COCMHEHUM B COOTBETCTBUU C TIOJOXEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TeHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukaiys XMMUYECKUX PEaKIuii 10 Pa3IMYHbIM MMpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
ypaBHEHHS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUMd U TOJOKEHHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMH,  JJICKTPOHHBIM  OajlaHc
OKHMCJIUTEILHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBneHne ypaBHECHUI
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OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJb30BAaHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKOH CBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0BIE JIEKTPOJIUTHI.

Peakuiun noHHOTO OOMEHa. Y ClOBUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMM KPHUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCHMOCTU CKOPOCTH XMUMHUYECKON peakinu
OT BO3JICUCTBHUS PA3JIUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTHU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3MOXXKHO ~ HCHOJB30BAHME  BUJEO MaTEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHWE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peaklMHu pa3yIoKEHHs, COEIUHEHUs), PACTIOZHABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOILIBI0 KA4YECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (pU3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJjopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIeio4amMu). XJIIOPOBOIOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHE, NMPUMEHEHHE. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (Ppu3myecKkue CBOMCTBA
MIPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QuU3MUECKMEe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenu(puieckue). XHWMHUYECKHE pPEaKIuu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIMU,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacCIpOCTPAHEHHE B MPUPO/E,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Com aMMOHUS,
ux pU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMEeHEeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U  CHenupuIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XuMu4yeckoe 3arpsi3sHeHUEe OKPYKaIoIIe cpelibl COeAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJM0EMOB). docdop,
ajuioTponHeie Mogudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(PUKALMK, PACHPOCTPAHEHHE B MNpUPOE, (U3UUECKUE U XHUMHYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupone. Okcuabl yriepoja, ux
dbu3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBSA3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rinobGanbHOTO TOTEIUICHUS KJIMMaTa, TTAPHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojiyueHue U npuMmeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO34MCTBE.

[lepBoHavasIbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, O€NKaX, yriieBoJax — U X
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B MPOMBIIUIEHHOCTU. BakHelilline cTpouTeNnbHblE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPHUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIIMBAaHUS caxapa IMoJ JACHUCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJOThI, H3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBIIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HAOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHA (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHUE U U3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHne Npu3HAKOB
UX IPOTEKAHUSI, B3ANMO/ICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHUJICOMATEPUAIIOB), M3y4ECHUE MoOJIeIen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, paclo3HaBaHUE U H3yUYCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHene HeMeTauIbl U UX COCIMHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pPelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMnpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mme
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3UM METALIOB, OCHOBHBIE
criocoObl 3anuThl WX OT Koppo3uu. CrmjiaBwl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabl U
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TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe WIENOYHBIX METaNIOB M HX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumMudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3nyecKkne 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoauueckoii cucremMe XMMUUECKUX 3J1€MEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHUUYECKUE CBOMCTRA xkene3a. Okcubl, Tuapokcuabl U conu xenesa (I1) u sxenesza
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIYKHO
UCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCJIEJIOBAHUE CBOMCTB MKECTKOM BOJIbI, MPOIECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajbliMs, aJTlOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a/1ad Mo TeMe «BakHelme
METAaJIJIbl U X COCMHCHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YesoBeKa. besomacHoe
HCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinb mpu
XHMHYECKUX 0KOTax U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0ImycTuMast
KOHIIeHTpatus BemecTB, nanee — [1/K). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbI METAJUIOB, MOJIMMEPHBIS
MaTepHuabl).

Mexcnpeomemmnoie ceasu
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Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XWMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeib, SBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsl, MPOBOJIHHKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITNYECKAs
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHMS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TOPOJBI,
M0JIE3HBIE UCKOIIAeMbI€, TOILIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JINYHOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSIMU, MPUHATHIMU B
oOIIecTBe MpaBWJaMW W HOPMaMH TIOBEJICHHUS M CIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CUCTEMOW IMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEHUE OIBITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApPUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUHN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJI TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



,ﬂ,OKyMEHT noanucaH 3}'IEKTpOHHOI7I noanuncbio.

JUTEPATypO, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTH K  CamMO0Opa30BaHUIO, IPOEKTHOM U  HCCIEI0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JIaTbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 310POBb:

OCO3HAHME [ICHHOCTU JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370pOBbIA 00pa3 JKHU3HHM, OCO3HAHME IOCIEACTBUI U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTr 0, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3YyUYECHHIO TPO(ECCUil U TpyJla pa3InyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IMPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VHIMBUIYAJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AEATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOU CpEIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MPUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJl OE30MaCHOTO MOBEAEHUS NPU paboTe ¢ BELUIECTBAMHU, a TAKKE B CUTyalUsX,
YTPOXKAOLIUX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUHU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHHUS TJIOOAJBHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHUKATUBHOM M COLMAJIbHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yNbTaTOB BBIACISAIOT 3HAYUMBIE JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEeaMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON
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HAyYHOW KapTHUHE MHPA, M YHUBEpCAJIbHbIC yUeOHbIE EeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPHIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aAeiicTBUA:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS IPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSITHSIMH), KCIOIb30BAThH
TIOHATHS JIJIs1 OOBSICHEHHUS OTJIEIBHBIX (J)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAINKA XUMHUYECKUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICJACTBEHHbBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHE pacCyX ACHUS (MHIYKTUBHBIEC, ACNYKTUBHBIC, 110 aHAJIOTUHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSITH B TpoOIEcCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUHM MOJIEIbHBIC MTPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XUMHUYecKas QopMylia U ypaBHEHUE
XUMHUUYECKON peakiny — MpU PEIICHUN y4eOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKN U3YyYaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUi,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3yUaeMbIX MTPOIIECCAX U SIBJIICHUSIX.

Ba3oBble uccienoBarejabckue 1eHCTBUSA .

YMEHHUE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU W MPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, POopMyIupoBaTh 000OIIEHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ undpopmaumeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOJYIaeMYIO0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl U 3aMpOChl MPHU TMOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JMJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS Pa3IMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJIM3UpoOBaTh B TIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAOIIEH NPUPOIHON
CpEBbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a]a4H;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIC  pe3yJibTaTbl  IIO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMMHYECKOTO SKCIIEpPUMEHTa (JJa0OpaTOPHOIO OIbITa,
nabopatopHOi pabOTHI O UCCIIEI0BAHUIO CBOIMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BAaTh U aHAIIM3UPOBATh KOHTEKCTBI, IPEAJIAraeMbl€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
coJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, crnenupuiecKkue I TNpeAMETHOW oOmactn «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTaluH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K koniy oOyuenuss B 8-9 ki1accoB npeaMeTHBIE Pe3yibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccuukanus peakuuid: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHUE PEAKIIMH, TEIIOBOK A((EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAs KOBAJEHTHAs CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY IS COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEIMHEHHM 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproamueckoi cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCBHIBATH M XapakTepuszoBaTh TaOmuuHyro Qopmy Ileproguyeckoit
CUCTEMBbl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh TMOHSITHS «TrJaBHas
noarpymnmna (A-rpymnmna)» u «mobounas nmoarpynmna (b-rpymnma)y, Maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMsS, KOTOpPble HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmudeckux diemernToB J[. U
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUSI aTOMOB
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XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAapa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX 0 SJIEKTPOHHBIM CJIOSIM);

e KIAacCCUPUIIMPOBATH XUMHUYECKHUE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHE peakiuu (10 YUCIy W COCTaBYy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapaKTEpPHW30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

e TPOTHO3MPOBATH CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTCKAHUS XUMHUYCCKUX TIPEBPAIICHUA B
Pa3TUYHBIX YCIOBUSX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMH MBICIUTEIHLHON JCSITCIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMAaTHU3aluio, KiacCU(PUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e cCIEAOBaTh MpaBWJaM  TOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHHUIO W COOMPAHHIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECITEHHON MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;takmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

e pAacCKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TMOHSITHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEIEHb
OKHUCJICHHS, XMUMUYECKasl PeaKIus, XUMUUYECKasl CBS3b, TEINIOBOW A EKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJICKTPOJUTHI, DJICKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIMU HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMBIC PEaKIMH, OKHUCIMTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCJICHHE H  BOCCTAHOBJICHHE,
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aITOTponUs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
METaJUInYecKasi), KpHUCTAUIMYECKass pEIIETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MPEeAeiabHO JOMyCTUMAas
koHueHtpanusa [1JIK BemiecTna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUU W
MPUMEHSITh 3TU OHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUIsI COCTaBjiCHHS (Hopmys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPEIEATH BAJEHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUECKUX AJIIEMEHTOB B
COCIMHEHUAX Pa3IMYHOIO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUH Mo (opmyrnaMm, BHJ XUMHYECKOU
CBs3M (KOBaJCHTHAsl, MOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi/i MOHA M0 XUMHUYECKON (opMylie, XapaKTep Cpeibl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbIci [lepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HAYEHHUs, KOTOpblE HMEIOTCS B IMEpUOAUYECKOM Tabmune, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOCHHUS  aTOMOB  XHUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTbI, HEOPraHWUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapakTepu30BaTh (OMHCHIBATH) OOIMIMUE U CHCHUPUIECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIIECTB, MOJITBEPKIAs OMUCAHUE
npUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTAaBJISITh YPaBHEHUS HJIEKTPOJMTUYECKOM JTUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEW, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO
oOMEHa, ypaBHEHHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
TEeHETHUYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
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e pAaCKphIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTaBJICHHS 3JIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;

e TMPOTHO3UPOBATH CBOMCTBAa BEIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOXKHOCTH TMPOTEKaHUSI XWMUYECKHMX TMPEBpAlICHUN B pPa3IM4HbIX
YCIOBUSIX;

e BBIUHUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMEeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PeaKinu;

e COONIONATH  NpaBWIA  MOJB30BAHMS  XUMHUYECKOM  mOCyIoll M
7a0b0paTOpHEIM  00OpPYNOBaHWEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB TIO TMOJIYYEHUIO U COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOAWTH  PEAKIUH, TMOATBEPKAAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpaxX HEOPTaHMUECKUX BEIIECTB;

e TPHUMEHATH OCHOBHBIC OMEPAIUN MBICTUTEIHLHON NEATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, OOO0OIIEeHNEe, CHUCTEMATU3allMi0, BbISIBICHHE
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN).
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JleITeIbHOCTD YYHTENsSI-NIPeIMETHUKA € y4eTOM padoyeil mMporpamMmbl
BOCIIUTAHMSA:

* PerynupoBanue noBeieHus1 00y4aromuxcs

* Peasinzaiusi BOCIUTATENbHBIX BO3MOXHOCTEHM pa3IMYHBIX BUJIOB JEATEIBHOCTU
pebeHka

* [IpoextupoBanue cutryauuii W COOBITUH, pPa3BUBAIOMIMX HMOIMOHAILHO-
[EHHOCTHYIO cepy peOeHka (KyapTypy TNEpeKMBaHUH U  IICHHOCTHBIC
OpUEHTAIUU PEeOEHKA)

* Pazgutre y oOydarommxcs NO3HABATEIbHON aKTHBHOCTH, CAMOCTOSTEIbHOCTH,
WHUIMATUBBI, TBOPYECKUX CIIOCOOHOCTEH, (OopMUpOBaHUE TIpaKIAHCKON
MO3UIMH, CIMOCOOHOCTH K TPYAYy M JKM3HU B YCJIOBHSIX COBPEMEHHOIO MHPA,
dbopMupoBaHre y 00Yy4arolUXCsl KyJIbTyphl 3JI0pOBOTO M 0Oe€30MacHOro odpasza
KU3ZHU

*Y4er KymbTYpHBIX pa3NMUuUil JAeTed, MOJOBO3PACTHBIX W WHAMBHIYAIbHBIX
0coOeHHOCTEH

e OO1IeHe ¢ JeTbMM (IUaNor), MPU3HAHUE HMX JOCTOMHCTBA, MOHUMAHHUE H
NPUHATHE UX

* HaxoxaeHne LIEHHOCTHOTO acrnekTa Y4YeOHOro 3HaHus U HMHpOpMaluH,
oOecrieueHure ero MOHMMaHus 1 NepeXuBaHusl 00y4aronuMuUCs

* Branenue MerogamMu Opraiu3alyy SKCKYpCUi, TOXOA0B U SKCIEIULIAN U T.11.

* YCTaHOBIIEHUE  JIOBEPUTENIbHBIX  OTHOILIEHUH  MEXAY  IeJaroruuyeckKum
pabOTHUKOM U €ro O0OyYaroIIMMHUCA, CIIOCOOCTBYIOIIMX  MO3UTHUBHOMY
BOCIIPUATUIO oOOydaromuMucs TpeOOBaHUW W NOPOCKO  MEAArormyecKoro
pabOTHHMKA, TPHUBJICUYCHUIO WX BHHUMaHMS K OOCY)XJaeMOl Ha Yypoke
nH(pOpMaMK, aKTUBU3ALIUU UX [TO3HABATENILHON AESTENbHOCTU

*[ToOyxxneHue oOyyarolmuxcsi CcoONI0AaTh Ha YpPOKE OOUICHPUHSTHIE HOPMBI
MOBEJIEHUs, TIpaBUjIa OOIIEHUS CO CTapIIMMHU (TIeIarorn4ecKUMHU pabOTHUKAMM)
U CBEpCTHHKaMU (OOy4YalOMUMHCS), TPHUHIUIB y4eOHOW TUCHUIIIMHBI U
caMOOpraHu3aluy;

* [IpuBieueHne BHUMaHUs 00y4YalOUINXCs K LIEGHHOCTHOMY acleKTy U3y4yaeMbIX Ha
ypOKax sIBJI€HUH, opraHu3alus uX padoThl ¢ MOJy4aeMOW Ha YPOKE COLUAIbHO
3HAUUMON HH(pOpPMALME — HWHULMHUPOBAHUE €€ OOCYX IEHHs, BbICKa3bIBAaHUS
0oOy4arouMMuUCs CBOETO MHEHHS 1O €€ MOBOJY, BBIPAOOTKH CBOEro K HeH
OTHOIIICHUS;

* Mcniosnib30BaHME  BOCHUTATENBHBIX BO3MOXKHOCTEH  COJEp)KaHUS  y4yeOHOro
npeaMera 4epe3 JAEMOHCTPALMI0 OOydYarolUMCS NPUMEPOB OTBETCTBEHHOTO,
IPa)XIaHCKOTO MOBEICHUS, MPOSBICHUS YEIOBEKOIIOOUS U T00pOCEpIACUHOCTH,
yepe3 MmoadOp COOTBETCTBYIOIIMX TEKCTOB IJISl YTEHHUS, 3aad JUIsl pEIICHHUS,
IpOOJIEMHBIX CUTYALMM 7151 0OCY>KI€HUSI B KJIACCE;

*[I[puMeHeHne Ha ypoKe MHTEPAKTHBHBIX (OpM paboThl € OOYyHaArOIIMMUCS:
UHTEJIEKTYaJbHbIX WrP, CTUMYJIUPYIOIIUX [MO3HABATEIIbHYI0 MOTHBALIMIO
oOyyaromuxcsi; AUJaKTUYECKOTO TeaTpa, TIe IMOJyueHHble Ha YpOKE 3HAHUS
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OOBITPBIBAIOTCS B TEATPAJIbHBIX IMOCTAHOBKAX; JIUCKYCCHW, KOTOpPBIE AArOT
oOy4aromuMcsi BO3MOXKHOCTh MPHOOPECTH OMBIT BEACHHUS KOHCTPYKTUBHOTO
JMaiora; rpynnoBoi paboThl uiau paboThl B Mapax, KOTOPbIE yyaT 00y4JaroluXcs
KOMaHJHON paboTe U B3aUMOJACUCTBUIO C JPYTHUMH 00Y4aIOIIUMUCS;

* BkimtoueHne B ypoOK WIPOBBIX MPOLEAYp, KOTOpPBIE IMOMOTAIOT MOJJIEPKATh
MOTHUBAIMIO OOYYAIOIIMXCS K TMOJYYSHHUIO 3HAHWM, HalaXXUBAaHUIO TO3UTHUBHBIX
MEXJIMYHOCTHBIX ~ OTHOIIEHWM B  KJlacce, TMOMOralOT  YCTAHOBJIEHUIO
no0OposkenaTenbHOU aTMOC(hephl BO BpeMs ypOKa,

* Opranuzanus medcTBa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX O0yUaIOUUXCs Hal
UX HEYCHEBAIONIMMH OJHOKJIACCHUKAMH, IAIOIIEro OOydYalolUMCsl COLMAIbHO
3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOMN TTOMOIIIH;

e UnunynpoBaHue W TOJJIEPKKA  HUCCIENOBATEIBCKOW  JESATEIBHOCTU
oOydaronuxcsi B paMKax pealu3aldd UMH WHAUBUAYATbHBIX M TPYMIOBBIX
HCCJIEI0BATENIbCKUX IPOEKTOB, YTO JAacT OO0y4arllUMCs BO3MOXKHOCTb
MPUOOPECTH HABBIK CAMOCTOSITEIBHOIO PEIICHHUS TEOPETUYECKON MPOOIEMBI,
HaBbIK TE€HEpUpOBaHUA U  O(OpPMIIEHHS COOCTBEHHBIX HJE€W, HaBBIK
YBAXUTEIBHOTO OTHOIICHHS K Uy>KHM HJIeIM, O(OPMIIEHHBIM B paboTax APYyrux
UCCIeIoBaTeNeld, HABBIK MYOJIMYHOTO BBICTYIUIEHUS TEpell ayJIuTOpPUEH,
apryMEHTUPOBAHMS U OTCTAaUBAHMS CBOEH TOUKHU 3PEHUS.

* MonenupoBaHue CcUTyaluid nas BbIOOpa MOCTyINKa oOydaromuMcsi (TEKCTBI,
uHdorpaduka, BUIEO U ap.)

* Opranuzauus st 00y4yarouMxcs CUTyallMid KOHTPOJS M OLEHKHU, CaMOOLEHKU
(kaK y4eOHBIX JOCTMKEHUM OTMETKAaMH, TaK M MOpPAJIbHBIX, HPABCTBEHHBIX,
IPaKJAHCKHUX MOCTYITKOB)

* Bkirouenue B «aeinay

*CuctemMa TOOMIPEHUsT y4eOHOMN/COIMANBHONW YCHENTHOCTH | TPOSBIICHUN
AKTUBHOM KU3HEHHOMN MO3UIIMHU O0YyYaIOIIUXCS

* Opranu3zauust opM UHAMBUIYATIBHON U TPYNIOBON yYeOHOM AESTEIbHOCTH

*Onopa Ha IIEHHOCTHbIE OpHEHTUPHI oOyuaromuxcs (ba3oBbie HalMOHAIBHBIC
IIEHHOCTH)
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIe (LM POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTEeCTBO3HAHMS U 5 2 bubmnoreka IIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMudeckue 15 1 bubnnoreka IIOK

' peakuuu https://m.eds00.ru/7f41837c¢

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubnmnorexka HOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3emMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsi3zb. OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 bubmmoreka [IOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edso00.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bu6nuoreka [IOK
Hroro no paseny 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

,ﬂ,OKyMEHT noanucaH 3ﬂeKTp0HHOﬁ noanuncblo.

9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYECKHEe peaKu
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuotexa [HOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [HOK
' XHMMHYECKUE PEAKIIMK B PACTBOPAX https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 Z-)JIeHl\ieHTO]f VIAl-:)r ninbl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL L-ep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop 1 ux 7 1 bubnuorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX EutG OK
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 2 2 nommoreka L1

erMHI/Iﬁ U UX COCIUHCHUS

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pazgen 3. MeTaJiIbI M BX COeTUHEHUS
. bubmuorexa [IOK
31 Obmpe croficTsa MeTanIoR 4 https://m.edso0.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxkneinive MeTayibl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 B MaTePHUAIIbl B )KU3HU YEI0BEKA 3 bubnmorexa [IOK
' ctectsa n p https://m.edso0o.ru/7f41a636
Hroro mo pazmeny 3
P 3 bubmorexa [JOK
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