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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro o0I1iero oOpa3oBaHuUs
COCTaBlicHa Ha OCHOBe TpeOOBaHUM K pe3ylbTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBaTenbHON TPOrpaMMbl OCHOBHOT'O 0011IeTO 00pa30BaHuUsl, MPECTaBICHHBIX
B ®I'OC OO0, a Takke Ha OcHOBE defepanbHON pabouel mporpaMMbl BOCITUTAHUS
U C YYETOM KOHUEMIMU TMPEenojaBaHusi ydeOHOro mnpeaMera «XUMHS» B
o0Opa3zoBaTenbHbIX Opranuzamusax Poccuiickoit @eaeparuu.

[Iporpamma mo xuMuu AAE€T MPEACTABICHHE O UEJSAX, OOLIEH cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W Pa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4EOHOIO
npeamerTa, yCTaHaBJINBAET 00s3aTeNIbHOE peIMETHOE coJiepKaHue,
MpeayCMaTpUBaeT paclpeleeHue €ro Mo KiaccaM W CTPYKTYPUPOBAHHE IIO
pazielnaM M TeMaM MporpaMMbl 1O XHUMHH, OMpEACIsSeT KOJIUYECTBEHHBIC U
Kaue€CTBEHHBIEC XapaKTEPUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJEN0BATENBbHOCTh  W3YYEHHUS XHMUU C YYETOM  MEKIOPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4eOHOTrO  TIpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXHOCTH —MpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIET0 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3yibTaTam 00y4YeHUsI XUMUU Ha YPOBHE IIeJIeH U3y4deHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENILHON JI€ATEIbHOCTH OOYYalolerocsi MO OCBOEHUIO
y4eOHOI0 COIepKAHUSI.

3HaHWE XUMHUHU CIYXUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PECHUS
oOy4aromierocsi, ero MnpejcTaBiIeHU O MaTepUaTbHOM EIUHCTBE MHPA, BAXKHYIO
posib urparotT (GOopMUpPYyEMbIE XHMHUEH MPEICTaBICHUS O B3aMMOIPEBPAIIECHUIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUs TJI00aTbHBIX
npo0JieM YCTOWYMBOIO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPIETHUUYECKOMH,
MUIIEBOM 1 SKOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEM IS CaMOpPa3BUTUSA W
dbopMuUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B JOpMHUPOBAHUE MBIIIUICHUSI 1 TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB HX CAMOCTOSITEIBHOM  Y4eOHOW  JCSTEIBHOCTH,
OKCIIEPUMEHTAILHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIWMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B MPOHEeCCUOHATBHOM IeATeTbHOCTH;

3HAKOMUT CO CHENU(PUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LIEJIOCTHOTO B3MJIsia HA €IUHCTBO IPUPOJIBI U YEIOBEKA, SIBISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH OOYJArOIITNXCS;



criocoOCTByeT (OPMHUPOBAHUIO TIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HBIM 3HAHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHUYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCS.

Jlanubple HampaBiieHUs B OOYYEHHM XMMHH OOECNEUYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISETCS  MENaroruyecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPEAeIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIIEr0 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUW XUMHH, OCHOB
HEOPraHWYeCKOM XUMUUM H HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSITHM
OPTraHUYECKON XUMHH.

CrpykTypa coaepxaHHsl MpOrpamMmbl MO XUMUHU C(HOPMHUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona K €€ mzydeHuro. ColepiaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHYECKOU
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 110 MPUHIIUILY
[IOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akoHa /[. 1. MeHeneesa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMA U XUMHYECKOM CBS3H;

— TMpEACTaBIEHUN 00 BJIEKTPOIUTUYECKOM TUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernueckne 3HaHUS pPAcCMATPUBAIOTCI HAa OCHOBE 3MIIMPHUUYECKH
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJHOIO
YPOBHS K IPYrOMY, BBITIOJIHSS (YHKUIMU OOBSICHEHHSI U TPOTHO3UPOBAHUS CBOICTB,
CTPOEHHUS M BO3MOKHOCTEW NMPAKTUYECKOTO MPUMEHEHUS U MOJIyYEHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue mnporpaMMbl MO XUMHH  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEACTABIICHUS] O XUMUYECKOM COCTABIIONIEH HAYYHOM KAPTUHBI MHUPA B JIOTHUKE
€€ CHCTEMHOW IPUPO/BbI, IECHHOCTHOI'O OTHOLIEHUS] K HAYYHOMY 3HaHHIO U METO1aM
II0O3HaHHs B Hayke. VM3ydeHHe XMMHHM NPOUCXOIUT C MPHUBICYECHUEM 3HAHUM U3
paHee M3YYEeHHBIX YUEOHBIX mpeamMeToB: «Oxpyxaromuii Mupy, «buomorus. 5—7
kjacce» u «duszuka. 7 knacey.

[Ipy wu3ydeHWH XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUA OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETBHOCTHU YEJIOBEKA ¥ KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHI. 3aa4ya
y4eOHOro MpeaAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBbI XMMHUECKUX 3HAHUN —
BaXHEHUITNX (PAKTOB, MOHATHIA, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKu, B IPUOOIICHUH K



HAy4YHBIM METOJaM IO3HAHUS MPHU U3YUYCHHUH BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMHpPOBAaHUY U PA3BUTUU MTO3HABATEIBHBIX YMEHUHN U UX MPUMEHEHHUH B y4eOHO-
MO03HABATENILHON M Yy4eOHO-UCCIIEeI0BATENbCKON JIEATEIbHOCTH, OCBOCHUU MPaBUII
6e30macHOro o0pallleHust ¢ BeleCTBaMH B ITOBCEIHEBHOM JKU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaUYEHUE MPUOOPENH TaKHUE 11eJU, KaK:

— (GOopMUpOBaHME WHTENICKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIFHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUAM KU3HU;

— HampaBJCHHOCTb OOy4YeHUs Ha  CHUCTEMaTU4YeCcKoe MPHOOIICHUE
oOydaromuxcsi K CaMOCTOSTENBHOW TO3HABATENFHOW JAESITENbHOCTH, HAyYHBIM
MEeTOJlaM MO3HaHUs, (OPMUPYIONIUM MOTHUBAILMIO W PA3BUTHE CHOCOOHOCTEH K
XUMUH;

— o0ecnieueHue yCaoBUM, CIIOCOOCTBYIONIUX MTPUOOPETEHUIO 00YyYatOIIUMUCS
OMbITa Pa3HOOOpPa3HOW MAESATENBbHOCTH, MO3HAHHWA U CAMOIIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), MMEIOIUX YHUBEPCAJIbHOE 3HAUYEHUE MJIs
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o0O0meld (QYHKIMOHAIBHON U €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATh M OLICHUBATh SIBJICHUS
OKpPY>KaIOIIeT0 MHpa, WUCIONB3ys 3HAHHUS W ONBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MPOOJIEeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JesITeIbHOCTH;

— (QopmupoBaHue y oOyyaroluXcsi TYMaHUCTUYECKMX OTHOIICHUH,
NOHMMAaHUSl LEHHOCTH XUMHYECKMX 3HAaHUWA JUIsi BBIPAOOTKH SKOJIOTMYECKU
LIEJIECOO0PA3HOTr0 MOBEACHHUSI B OBITY W TPYAOBOW JESATENBHOCTH B LEJAX
COXPaHEHHMS CBOETO 370POBbS M OKPYIKAIOIIECH TPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIMTAaHUI0 HAa OCHOBE YCBOEHHUs OOIIEYETIOBEYECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGUiIS U HAMpaBIEHHOCTH NajbHEHIIEro
00yueHus.

OO1ee 9rco 9acoB, OTBEIEHHBIX ISl U3YYCHUS XUMUW Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus, coctaBisieT 136 wacoB: B 8 kimacce — 68 dacoB (2 vaca B
Henen), B 9 kimacce — 68 yacos (2 yaca B HEZIEIIO).



COILEPKAHUE OBYUYEHUSA

8 KJIACC

IlepBoHauyajibHbIE XUMUYECKHE TOHSITHUS

[Ipeamer xumun. Posib XUMHUM B KU3HHU YellOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemectBa. DU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. [loHATHEe 0 MeTojax Mo3HAaHUS B XUMUM. UUCThIE BElIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI W MOJICKYJIbI. XHUMHYECKHE dJeMeHThl. CHUMBOIBI XHUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BElleCTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas opmysa. BaaeHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA CcOCTaBa BemiecTB. OTHOCUTENbHAsT aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBasi J0JIsl XMMHUYECKOTO 3JIEMEHTA B COETMHEHHH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBsi3b KOJIMYECTBA,
MacChl M 4YHCJIA CTPYKTYPHBIX €IUHUI] BemlecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

du3nyeckne U XUMUYCCKUE SBIICHUS. XUMHUYECKas PEaKIus U e€ Mpru3HaKH.
3aKOH COXpaHEHUsI MacChl BellecTB. XuMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX peaKInil (COeqMHEHUS, Pa3I0KEHUS, 3aMEIIICHUs, OOMEHA).

Xumuueckuii IKCnepumennt:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJIOH, MpaBujiaMu paboThl B JabopaTopuu u
npuémMamMu oOpaieHus ¢ 1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
(u3MUecKMX CBOMCTB O00pa3lOB HEOPraHMYECKUX BEIIECTB, HaOJO/ICHUE
¢usnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBHE MeJia C KUCTIOTOM) SIBJICHUM, HAOMI0ICHUE U
OTMMCaHUE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuil (pas3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
meau (1) mpu HarpeBanum, B3aumoielicTBHE kene3a ¢ pactBopom cosu meau (II),
M3y4eHUE CIMOCOOOB pa3JieleHUs] CMECel: C MOMOIbI0 MarHuTa, (UILTPOBAHUE,
BBIIAPUBAHUE, JUCTHILIAINS, XpoMaTorpadusi, MpoBeIeHNE OYUCTKH TTOBAPCHHON
CoJid, HAOJIOJEHWEe U  ONHCAHME  PE3yJbTaTOB  MPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHHE€ MOJENE MOJEKY
(1IapocTepKHEBBIX ).

Ba:kHeiimue npejacTaBuTe/ I HEOPraHMYECKHUX BelllECTB

Bo3nyx — cMech razo. CocraB Bo3ayxa. Kucinopoa — 3ieMEeHT M HpOCTOE
BemiecTBO. Haxoknmenue kucimopoga B TpHUPOAE, (PU3MYECKHE U XUMHUYECKHE
cBoiictBa (peaknuu ropenus). Oxcupapl. [Ipumenenue kucnopona. CrocoOs



MOJIy4eHHUs] KHCIIopoja B JjabopaTtopud U mpombinuieHHocTH. KpyroBopor
Kuciopoza B mpupoje. O30H — alIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TennmoBoit 3(h(eKT XUMHUUECKONH peaKInH, TEPMOXMMHUYECKHUE YypaBHEHUS,
9K30- U SHAOTEPMUYECKHE peakUHH. TOIUIMBO: Yrojlb W METaH. 3arpsA3HEHHE
BO3/lyXa, yCUJIEHHUE MapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — aneMeHT u ripoctoe BemecTBo. HaxoxaeHrne Boiopoia B Ipupo/ie,
dusnueckre 1 XUMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI TToJTydeHus. KucioTsl
U COJIH.

MoutsipHbIii 006EM ra30B. PacuéTel M0 XUMHYECKIM YPAaBHEHHUSIM.

dusnyeckue cBoWcTBa BOoAbl. Boma kak pactBopurens. PacTBOpEL
HacelllleHHbIE W HEHACBHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTh BEIIECTB B BOJE.
MaccoBas A0Jis BElIECTBA B paCTBOpE. XUMUYECKHAE CBOMCTBA BOJbI. OCHOBaHHS.
Ponb pacTBOpOB B Npupojie U B )XKU3HM YesioBeKka. KpyroBopot BoAbl B MPUPOJE.
3arps3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOJHBIX BOJI.

Knaccudukanusa neopranmdeckux coenunenuil. Oxcunbl. Kiaccudukanus
OKCHJIOB:  cojieoOpasyronue  (OCHOBHBIE, KHCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa oxcugoB. PuU3NYECKHME M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IMIETOYM M HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHMil. PU3MYECKHE U XUMUYECKHE CBOICTBA
ocHoBaHuM. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usznyeckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Psgan axtmBHOcTu MetauioB H. H. bekerosa.
[Tomy4yeHue KUCoT.

Conu. Homenkiarypa coiieil. @u3nveckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tonydyenue cosen.

['eneTnyeckas CBSI3b MEK/y KJIacCaMH HEOPraHUYECKUX COECTUHECHMUIA.

Xumuueckuii IKCnepumMenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAaHU KUCIOpOJa B BO3yX€E, IMOJyUYCHHUE,
coOupaHue, pacno3HaBaHWE M HU3YUYEHUE CBOWCTB KHUCIOpOAa, HAOINIOJCHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HUKHOBEHUSA W
MpeKpalieHus roperus (Toxapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHIOB U OTIICAaHUE
WX CBOWCTB, MOJy4deHUEe, coOWpaHWe, pACIO3HABAHWE U W3YYCHHE CBOWCTB
BOJI0OpoJia (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuoM meau (II) (BozmoxHo
UCI0JIb30BAaHUE BUIEOMATEPHUAIIOB), Ha0JII0IeHHE 00Pa31l0B BEUIECTB KOJIMYECTBOM
1 wmomnb, uccnenoBaHWe OCOOEHHOCTEM pAcCTBOPEHMSI BEIIECTB C Pa3IM4YHON
PacTBOPUMOCTbBIO, TTPUTOTOBIICHHE PACTBOPOB C OMPEIEIEHHOW MacCOBOM JoJiei
pPacTBOPEHHOTO BEUIECTBA, B3aWMOJICUCTBUE BOJbI C MeETAIaMH (HATpUEeM U
KanbleM) (BO3MOXKHO HCIIOJb30BaHHUE BHUIEOMATEpUAIOB), HCCIEIOBAHUE



00pa310B HEOPTraHMUECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOACHUE N3MEHEHNUS
OKpacKH MHIMKATOPOB B paCTBOPAX KHUCIIOT U LIEJIOYEH, U3yYCHUE B3aUMOICHCTBUA
okcuna mMeau (II) ¢ pacTBopoMm cepHOU KUCIOTHI, KUCIOT C METaUIaMH, peaKkIui
HEWTpaIu3aluy, MOJyYEHUE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJIHOTO
MeTaJlIa IPYyTUM U3 pacTBOpa COJIM, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«BakHenmme Ki1acchl HEOPraHNUYECKUX COCTUHEHUIN.

Iepuoanyecknint 3akoH u Ilepumoaumyeckasi cucreMa XUMHYECKHX
iementoB JI. U. MenneaeeBa. CrpoeHune aToMoB. XHUMHYECKasl CBA3b.
OKHCIUTEJBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBble TOMBITKM KIAcCUPUKAMKA XUMHUYECKUX 3JIeMEeHTOB. llonsatue o
rpynmnax CXOJHBIX 3JEMEHTOB (ILEJIOYHbIE M UIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUBL.

Ilepnonnyeckuit 3akoH. [lepuoanueckas cucteMa XUMHYECKUX JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuonnas u inmuHHoneproaHast popmsl [lepuoanueckoi

cucteMbl Xumudeckux anemeHtoB 1. M. Menneneesa. Ilepuoasl U rpynmsl.
@uU3NYECKUN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnektpoHbl. CTpoeHUe
AJIEKTPOHHBIX ~ 000704eK aroMoB 1mepBbIX 20 XUMHYECKHX 3JIEMEHTOB
Ilepuonuyeckonn cucremsl [l. M. Menneneesa. XapakTepucTuKa XMUMUYECKOTO
3JIEMEHTA 10 ero nonoxeHuto B [lepuoanueckoit cucreme . 1. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPaJAuyca aTOMOB XHMHWYECKHX JIJIEMEHTOB,
METAUINYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoil CHCTEMbl XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHs Haykd W npaktuku. JI. M. MenneneeB — y4€HbIM U
IrpaXKIaHUH.

Xumnyeckasi cBsizb. KoBasieHTHast (HOJsipHAass W HENOJSIpHAsi) CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenp  okucneHusi.  OKHUCIHMTEIBHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM.
[Ipouecchl okucaeHns 1 BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHMHKA C PACTBOpPAMM KHUCJIOT M IIEJIO0YEH, NPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIMUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMU
(ropenHue, peakinu pas3ioKeHUs, COSTUHEHNU).

Mesicnpeomemmnule ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€H MNpU W3YYEeHUHM XUMHUM B 8 Kiacce
OCYILIECTBIISIETCSl Yepe3 MCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX



MOHATHUM, TaK U MOHSITHUH, SIBISIOUIUXCS CUCTEMHBIMU ISl OTAEJBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUHbIC MOHITHS: HAy4YHBIM (haKT, TUNIOTE3a, TEOPHs,
3aKOH, AaHaJIMW3, CHUHTE3, KIacCH(PUKALNS, TEPUOAUIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SJIEKTPUYECKUN 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE€ COCTOSIHME BEIIECTBA, ra3, (U3WYCCKHE BEITUYUHBI, EAMHUIIBI
M3MEPEHUs, KOCMOC, IJTaHEThI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, npixanue, ornocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE TTOPOIbI, TTOJIE3HBIC
HCKOMaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

CrexnoMerpus. BemecTBo u xXumMn4ieckasi peakuus

Mone — eauHMIa KOJIWYecTBa BemiecTBa. Uucno ABoraapo. MonsipHad
Mmacca.

3akoH ABorazpo. MossipHbiii o0beM ra3a. HopmanbHble M CTaHIapTHBIC
YCIJIOBHUSL.

Pacuersl 1o ypaBHEHHMSM peakiui. BpruncieHne Macchl, o0bema WU
KOJIMYECTBa BEIIECTBAa 1O WU3BECTHOW Macce, 00beMYy WM KOJMYECTBY BEIIECTBA
OJIHOTO W3 PEareHTOB WJIM MPOJIYKTOB. PacdyeThl 0ObEMHBIX OTHOIICHWM Ta30B B
XUMUYECKUX peakuusix. BplUMCiIeHME KOJUYECTBA MOJIEKYJ 10 HU3BECTHOMY
KOJIMYECTBY BEIIECTBA.

[lepnognueckuii 3axoH. [lepuoandeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTtpoeHue atoMOB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOWCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAJIHS, KAJIbLU U UX COETUHECHUM
B COOTBETCTBUM C TOJIOKEHHUEM »3JEMEHTOB B llepumoandeckoil cucreme
CTPOCHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BUAbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJa XUMHUYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIaTypa HEOPTraHUYECKHUX BEIHIECTB. XUMUUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJIacCaM HEOPraHUYECKHUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukaiys XuMAYECKUX peakiuii Mo pa3IuIHbIM MPU3HAKaM (10 YHCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekry, 1o
M3MEHEHUIO CTENEHeW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, IO O0OpaTUMOCTH, MO
YYaCTHIO KaTajn3aTopa). IK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMHUYCCKUE
YpaBHEHUSI.



[Tonsitue o ckopoctu xumuyeckoil peaknuu. Ilonarue o6 oOpaTUMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusaX. [IoHATHE O TOMOT€HHBIX U IE€TEPOTE€HHBIX
peakumsx. Ilonstue o karanuse. [lonsaTne o xumuueckoM paBHoBecuu. DaKTOpHI,
BIMAIOIIAE HAa CKOPOCTh XMMHMYECKOM pEaKIUMU M IIOJOKEHHE XHMHUYECKOIO

paBHOBECHSI.
OKUCANTENFHO-BOCCTAHOBUTEIbHBIE ~ PEAKLUU,  OJCKTPOHHBIM  OamaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHON  PEaKLMH. CocraBneHue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAaKUUMHA C  HMCHOJIb30BAHHUEM  METOAA
AJIIEKTPOHHOTO OasiaHca.

Teopus 3IEKTPONUTHUECKON TUCCOLMUALINU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonbl, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C Pa3jIW4YHBIMH BUAAMU
xuMuueckoit cBsa3u. Crenens auccoruanuu. CUIbHBIE U CJIa0bIe AIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y clioBHs MPOTEKAHUSI PEAKIIUA HOHHOTO OOMEHa,
IIOJHBIE W COKpAalI€HHBIE HWOHHBIE YypaBHEHHs peakunid. CBOWCTBA KHCIIOT,
OCHOBAHUH U COJIEH B CBETE MPEICTABICHUI 00 ANEKTPOIUTUUECKON JUCCOLUAIIIH.
KadecTtBeHHbIe peakuny Ha HOHBL. [IoHATHE O TMApOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMH KPHUCTAJUIMYECKUX PEMETOK HEOPTaHUYECKHUX
BEIIECTB — METAJUIOB U HEMETAUIOB (rpadura U anMasa), CIOXKHBIX BELIECTB
(xJ0puaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOM PEAKIIUH OT
BO3JICMCTBUSI  PA3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  DIEKTPONPOBOJHOCTH
PacTBOPOB BELIECTB, MpoIiecca JUCCOLMALIMH KUCIIOT, IeI04Yeil U coeil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTE€pPHANIOB), IMPOBEIACHUE ONBITOB, WJUIFOCTPHUPYIOLIUX
NpU3HAKK TPOTEKAHMsS] pEaKkIuid HOHHOro oOMeHa (oOpa3oBaHHME OcCaJKa,
BbIICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OMbBITOB, HWILIIOCTPUPYIOLIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKUUN (TOpPEHHE, PEaKLHH Pas3IoKEeHHUS,
COCIMHEHHMSI), PpACIO3HABAHME  HEOPraHMYECKHX  BEUIECTB C  MOMOUIBIO
KA4eCTBEHHBIX PEAKLUNA HA HOHBI, PELICHUE YKCIIEPUMEHTAIbHBIX 3a1a4.

HeMeTaJibl 1 MX COCAMHEHUA

OOmiasi xapakTepucThuKa rajnoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHre U (PU3nYEecKue CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA IPUMEPE XJIopa (B3aMMOJIECTBHE
C MeTaJulaMHM, HEMeTaJUlaMH, IenodaMu). XiopoBoaopon. CoiisiHas KHCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JlenctBue xjaopa U
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIOBEKa. BaxkHeNne XJIIOpUAbl U UX HAXOXKIECHUE B
IpUPOJIE.

OO6mas xapaktepuctuka 37aeMeHTOB VIA-rpymmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJA U CePbl. AJUIOTPOMHbIE MOAU(PHUKAIIMN KUCIOPOIa



U cepbl. XUMUYECKUE CBOMCTBa cepbl. CepoBOIOpPOA, CTpOEHHUE, (PU3HUecKue u
XUMHUYECKHE cBOMcTBa. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucioTa, GU3NYECKUE U XUMUUECKHE CBOMCTBA (00IIME KaK MPEICTaBUTES
KJjacca KHUCIOT M cnenuduyeckue). XUMHUUECKUE PEaKlMU, Jie)kKallue B OCHOBE
MIPOMBIIUIEHHOIO Ccroco0a MOJy4YeHHUs CEepHOW KHUCIOThL. [IpumeHeHue cepHoit
kucnoTel. CoMu CepHOM KHCIOTHI, KaueCTBEHHAs pEakius Ha CyiabpaT-HoH.
Haxoxnenue cepsl M €€ COEOIUHEHMM B HpUpoje. XUMHUECKOE 3arpsi3HEHUE
OKpY)KaloIlled Cpelbl COEIWHEHUSIMU cepbl (KUCIOTHBIE IO, 3arpsi3HEHUE
BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILICHHUS.

OOmiast xapakTepucTuka 351eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCIECHMS. A30T, paCIpOCTpaHEHUE B IPUPOJE,
(du3nueckue u XuMrUIeckue cBorcTa. KpyroBopor a3ora B npupojie. AMMHAK, €r0
(u3nuecKre 1 XUMUYECKHUE CBOMCTBA, MOJydeHHe U puMeHeHue. Coau aMMOHUS,
ux (pU3MYECKUE U XUMUYECKHUE CBOMCTBA, NpruMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHMs. A30THas KHUCIIOTa, €€ MoJlyueHue, (PU3NUYEeCKHe U XUMHUYECKHE
cBOiicTBa (0OIIME KaK NpPEACTaBUTEN Kilacca KHCIOT M cleuu(uueckue).
Hcnonbs3oBaHre HUTPATOB U COJIEM aMMOHUS B KAU€CTBE MUHEPAIBbHBIX YAOOPEHUI.
XVWMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIIOTHBIE
JOOXAM, 3arpsA3HEHHE BO31yXa, MOYBbl M BOAOEMOB). Dochop, alIoTpOIHbIE
moaudukanuu Gocdopa, husuvyeckue u xumuueckue cpoiictBa. Oxcun gocdopa
(V) u dochopras kucinora, Gpu3MUECKUE U XUMHYCCKHUE CBOWCTBA, MOJYyYCHHUE.
Hcnons3oBanue pochaTtoB B KauecTBe MUHEPATBHBIX YI00PEHHIA.

OO6mas xapaktepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIEHUS. Y TJIEpO/l, aJUIOTPOIHbIE MOAU(PHUKALIUY,
pacnpocTpaHeHHe B MpUpPOe, (PU3NUECKre U XMMHUECKHE CBOMCTBA. AJICOPOIHS.
Kpyrosopor yrinepoma B mpupoae. Okcuibl yriaepoga, MX (QU3NYECKHE W
XUMUYECKUE CBOWCTBA, JIEWCTBHE Ha JKUBbIE OPraHU3Mbl, TOJy4YE€HHE H
MpUMEHEHNE. DKOJIOTMYecKre mpoOsieMbl, CBsA3aHHbIe ¢ OKcuaoM yriaepona (IV),
TUIO0TE3a TJIOOAIBHOTO MOTEIJICHUS! KJIMMaTa, MapHUKOBBIA 3(deKT. YroibHas
KUCIIOTa M €€ CONM, MX (PU3NYECKUE U XUMUYECKHUE CBOWCTBA, IMOJyYCHHUE H
npumeHenue. KauecTBeHHass peaknusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIJICHHOCTH U CEJILCKOM XO35HCTBE.

[TepBoHayasbHbIe TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepona (MeTaH, 3TaH, 3THIEH, alleTUJIEH, 3TaHOJ, IIIMUEPHH, YKCYCHas KUCIIO0Ta).
[IpuponHble HMCTOYHHUKH YTJIEBOAOPOJOB (yroib, MNPUPOAHBIN Ta3, HedTh),
MPOIYKTHl UX mepepaboTku (OCH3WH), UX pOJb B OBITY U TPOMBIIUICHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILIECTBAX: JKUpaX, OeJIKax, yriieBoJax — U ux
poiii B KM3HM 4elioBeKa. MarepuanbHOE€ €AMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCIUHEHHM.



Kpemuuii, ero ¢Qusnueckne HM XUMHUYECKHE CBOWCTBA, IOJIy4YEHUE W
npumeHeHue. CoeluHeHUsI KpeMHUs B pupojie. O01me nmpeacTaBieHust 00 OKCHIe
kpeMuusa (IV) u xpemuueBoit kucinore. CUIMKaThl, UX UCIOJB30BAHUE B OBITY, B
NPOMBIIIJICHHOCTH. BakHEHIIMEe CTPOUTENbHBIE MaTEpHalbl: KEpaMHUKa, CTEKJIO,
IIEMEHT, OeToH, kene300eToH. [IpoOmempl 0G€30MacHOTO  HMCMOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B MOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3O0B HEOPTAHMUECKUX BEUIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAaHWS, OIBITHI, OTpaKaromue (U3NYECKHE W XUMHUYECKHE CBOWCTBA
rajjoreHOB M HX COCIMHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
03HaKOMJICHHE ¢ 00pa3IiaMu XJIOPUAO0B (raJOr€HHUI0B), 03HAKOMJICHUE C 00pa3liaMu
ceppl M €€ COEIUHEHUSIMH (BO3MOXKHO HCIIOJIb30BAaHHUE BHUIECOMATEPUAIIOB),
HaO0JII0/ICHHE TIpollecca OO0YTIIMBaHUA caxapa IMojl ICUCTBUEM KOHIIEHTPUPOBAHHOU
CEPHOM KHUCIJIOThI, U3yYEHNE XUMUYECKUX CBOMCTB pa30aBICHHONW CEPHOUN KUCIOTHI,
MIPOBE/ICHHE KAUECTBEHHOW PEAKIMU Ha CyJb(PaT-uOH U HAOIIOJEHUE MpU3HaKa €€
POTEKaHMs, O3HAKOMJICHUE ¢ (PU3UYECKUMU CBOWCTBaAMHU a30Ta, dochopa U ux
COEIMHEHUI (BO3MOXHO HCIIOIh30BaHUE BUIEOMATEPHUAIIOB), 00pa3aMu a30 THBIX
u (GochopHbIX yIoOpeHui, MoJlydeHne, cCoOOMpaHue, paclo3HaBaHUE U U3yYCHUE
CBOMCTB aMMHaKa, IMPOBEJCHHUE KAUYECTBEHHBIX pEaKIMii HAa HWOH aMMOHUSA U
dbochar-uoH ¥ U3yYEHHE TPU3HAKOB HX TMPOTEKAHUS, B3aAUMOJACHCTBUE
KOHILICHTPUPOBAHHOM a30THOM KHUCJIOTBHI C MEIbO (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPUATIOB), HM3YYCHHE MOJENeH KPHUCTAIMYECKUX PEImIETOK anMasa,
rpaduta, (QysuiepeHa, O3HAKOMJICHHE C MPOILIECCOM aJCcOpOLMH PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOrasa, MOJy4YCHUE,
coOupaHue, paclio3HAaBaHUE U W3YUYEHUE CBOMCTB YIJIEKMCIIOIO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX
NPOTEKAaHMs, O3HAKOMJICHHE C MPOAYKIHEH CHUJIMKATHON MPOMBIIUIEHHOCTH,
pelIeHne SKCIEePUMEHTANBHBIX 3a7ad Mo TeMe «BakHelme HeMmeTabl U UX
COCIMHEHHUSD.

MeTa/iibl 4 MX COeTUHEHUSA

OO6m1as XxapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJ/NIOB HA OCHOBAHUH
ux mnosoxeHus B llepuonnueckor cucreme xumuueckux i3memeHtoB J[. H.
MengneneeBa u crpoeHusi aromoB. CTpoeHue MeTauioB. MeTamindeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMUECKass  PEIIETKA.  DIEKTPOXUMHUYECKUH  psl
HaIpsDKeHU MeTauioB. OU3nueckue U XMMHYECKHE CBOMCTBAa MeTauioB. OOiue
CrocoObl Mody4yeHus: MeTauioB. [loHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIOCOOBI 3alTUTHI UX 0T KOoppo3uu. CriiaBsl (CTadb, YyTyH, JIOPATIOMUHUN, OPOH3a)
Y UX MPUMEHEHHE B OBITY U TIPOMBITINICHHOCTH.



[Ilenounbie MeTAIIBL: MOJOXKEHKUE B lleproanueckor CUCTEME XHUMUYECKUX
sanemeHToB JI. M. MenaeneeBa, CTpOCHHME MX AaTOMOB, HaXOXKJICHUE B IPHUPOJE.
duznveckue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCHUIIBI U
TUJIPOKCUABI HATpusi W Kanusd. IIpuMeHeHHe WIETOYHBIX METAUIOB W HUX
COCJIMHCHMH.

[[lenoyHno3emenbHble METAIBI MarHuid W KaJdbLMM: MOJOXKEHHUE B
Ilepnoanueckoi cucreme XxumMuaeckux 3yemMeHToB . . Menneneesa, ctpoenue ux
aTOMOB, HaXOXJIeHUE B Npupoje. PU3ndyeckue 1 XMMUUECKUE CBOMCTBA MarHus 1
Kasblus. Baxkueime coeuHeHNsT KaabIus (OKCH, TUIPOKCU/T, COJIn). JKECTKOCTH
BOJIbI U CITIOCOOBI €€ yCTpaHEHHUSI.

AuroMuHUN: TToN0keHne B [leprnoandeckoil cucteme XMMUYECKUX AJIEMEHTOB
JI. 1. Menneneesa, cTpoeHuMe aTroMa, HaxoXaeHUE B mnpupone. dusnyeckue u
XUMHUYECKHEe CBOMCTBA altOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH]IA
aJIFIOMUHUS.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, CTpOCHME aToMa, HaxoKaeHWE B mpupone. dusnueckue u
XUMHYECKHe CBOMCTBA xkene3a. OKCUIbI, THIPOKCHABI U comu xene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U OJIYICHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpas3llaMd METaUIOB M CIUIaBOB, HX (DHU3UYECKUMU
CBOMCTBaAMHU, HW3YYEHHE  pE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BUJIEOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHUS OKCHJA
KaJIBIIUS W HATpUs C BOJOM (BO3MOXXHO HCIIOJIb30BAaHHE BHEOMATECPHAJIOB),
VCCJIEJOBAaHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS MKEJI€3a B KHUCIOPOJIE
(BOBMOXXHO  HMCIOJIb30BAaHME  BHACOMATEPHUATIOB), MPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PCAKIIU Ha HOHBI: MAarHUS, KaJIbIIHs, AJTIOMUHHMS, [IMHKA, xkene3a (1)
u sxene3a (I11), mequ (I1), HaOmrONEHWE W ONMHMCAHHUE IMPOILIECCOB OKpAITHMBAHMS
IJaMEHW MWOHAMM HATpHsl, Kalusd M KajblUsd (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAJIOB), UCClIe0BaHNE aM(DOTEPHBIX CBOMCTB T'HIPOKCH/Ia ATFOMUHUS U
TUJPOKCHUAA [IMHKA, PEIICHUE APKCIEPUMEHTAIBHBIX 33/a4 Mo TeMe «Baxueiimme
METAaJJIbl M UX COCIUHCHUS.

XuMus 4 OKpY:KaWIIas cpeaa

Bemectsa u Marepuanbl B INOBCEIHEBHOW JKU3HU 4YellOBeKa. bezoracHoe
MCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momoms npu
XUMHYECKUX 0’KOTax U OTPaBIICHUSX.

XUMHUYECKOE 3arpsi3HCHUE OKpYKarollel cpenbl (mpeaesibHas JomycThMast
KOHIIeHTpaius BemecTs, nanee — [1/IK). Ponb xuMun B peiieHr 3KOJIOTHYECKUX
npoosieM.

Xumuyeckuii IKcnepumenm:



u3ydyeHrue 0o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIOB, MOJIMMEpPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanus MeXnpeaMEeTHBIX CBA3€H MNpU W3ydeHUH XuMuM B 9 Kiacce
OCYIIECTBJISICTCS 4epe3 MHCIOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
MOHATUH, TaK W MOHATUH, SABISIOIIUXCS CUCTEMHBIMU ISl OTAENBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (DaKkT, TUmoTe3a, 3aKOH,
TEOpHUsl, aHallu3, CHUHTE3, KiIacCUUKalus, NEPUOJUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJEIb, SBJICHHE, MNapPHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPUAIIHI.

dusznka: MaTepus, aTOM, JEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBI,
PaANOAKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3aps, MIPOBOIHUKH,
MOJIYIIPOBOJHUKH, JAUDJIEKTPUKH, (HOTOSJIEMEHT, BEIIECTBO, TEJI0, OO0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIINYECKAS
pemérka, CIulaBbl, (PU3UYECKHE BEIUYMHBI, €IUHHIIBI U3MEPEHUs, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCUCTEMA, MUHEPAIbHBIE
y10OpeHus, MUKPORJIEMEHTBI, MAaKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIbL, TOPHBIE TOPO/IbL, IOJIE3HbIE
MCKOIIaeMbl€, TOIJIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE  pe3yibTaThl OCBOCHHSI MPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMs JTOCTUTAIOTCS B XOA€ OOY4YEeHHMS XUMHUH B €IUHCTBE Y4YEOHOU W
BOCIIUTATEILHON JIEITEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMHU W JYXOBHO-HPAaBCTBEHHBIMU II€EHHOCTSIMHM, IIPUHATBIMH B
oOlIeCTBE TMpaBWJIaMHd M HOPMaMU TMOBEJEHUS W CIHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE pEe3yJIbTaThI OTPaXaroT TOTOBHOCTD O0yJarOIITIXCSI
PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIUM U PACIIUPEHUE
OMbITA JIEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPHOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOILICHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAay4YHOMY HACJIEIUI0, TOHUMAHUS 3HAYEHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMAIUEH O
MEPENOBbIX JOCTHKEHUSAX M OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUSI O COLMAIBHBIX HOPMax M TpaBWIaX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJIJIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EOHOUCCIIEA0BATEIbCKOM, TBOPYECKON U APYTUX BUAAX NEATEILHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM ACSATEIHHOCTU MPU BHITIOJHEHNUN YUYEOHBIX,
MO3HABATENbHBIX 3a7a4, BBITIOJTHEHUU XUMHUYECKUX HKCHEPUMEHTOB, CO3JaHUU
y4€OHBIX MTPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIY B MPOIECCe
ATOM yueOHOU JesTeTHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEACHUE W TMOCTYIKU
CBOMX TOBApUILEH C NO3ULIUH HPABCTBEHHBIX M IIPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCIIEICTBUU ITIOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKNE TMPEICTABICHUS O BEIIECTBE W XUMHYECKOU pEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABJISIIOIIIME OCHOBY
JUTsl TIOHUMaHUS CYITHOCTH HAay4YHOW KapTHHBI MUpPA, MPEICTaBIeHUsS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHSI PUPObI, B3AUMOCBS3SIX YeJIOBEKa C IPUPOTHON CPEOH,
O POJIM XUMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHbIE MOTHUBBI, HAIlpaBJIEHHbIE Ha TOJIy4YEHHE HOBBIX 3HAHHUM TIO
XUMUHU, HEOOXOIUMBIC [JIsi OOBSCHEHUS HaOII0IaeMbIX TMPOIECCOB U SIBIICHUH,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATENbCKOM KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB  CAMOCTOSITENILHONM pabOThl C YYEOHBIMH TEKCTaMH, CIPABOYHOM
JUTEpPaTypod, JOCTYNHBIMM TEXHUYECKUMU CPEACTBaMH  HUH(POPMAIMOHHBIX
TEXHOJIOTHH;



UHTEpeC K OOYYEHHI0O M [O3HAHUIO, JHO0O03HATENBHOCTh, TOTOBHOCTb U
CHOCOOHOCTh K CaM000pa30BaHUIO, IPOEKTHOM U UCCIIEI0BATENBCKOM JEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAIPABIEHHOCTH M YPOBHS OOy4Y€HHUS B JaJbHEHIIEM;

4) popMupoBaHUs KYJIbTYPHI 310POBbSI:

OCO3HAHUE LEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3J10POBBIO,
YCTAaHOBKHA Ha 3J0pOBBI 00pa3 >KU3HU, OCO3HAHUE IIOCJIEACTBUI W HENPUSATHE
BPEIHbIX  MpUBBIUEK  (YymOTpeOJeHMs]  alKOrojs, HApKOTHUKOB,  KypEHUs),
HEOOXOAMMOCTH COOIIOICHNUS TPaBUII O€30M1aCHOCTH IPU OOPALEHUH ¢ XUMUYECKUMHU
BELIECTBAMHU B OBITY U PEAJIbHON JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY H3yuUeHHUIO0 mpodeccuil U TpyAa pa3iuyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTam TPYIOBOM IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE
IPUMEHEHUS NPEIMETHBIX 3HAHUN MO XMMUHU, OCO3HAHHBIN BBIOOP MHIMBUIYaTbHON
TPACKTOPUH MPOJOJDKEHUs OO0pa3oBaHUA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XWMHH, OOILIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIEIIHOM
npo(hecCHOHATIBHON AESITENbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUN, TOTOBHOCTb
a/laliTUPOBATHCA B MPO(ECCUOHATIBHOM cperie;

6) 9K0JI0THYECKOT0 BOCTIMTAHMS:

HKOJIOTMUYECKHU 11€JecO00pa3HOe OTHOLIEHUE K MPUPOJAE KaK MCTOUHUKY KU3HU
Ha 3emye, OCHOBE €€ CyIIeCTBOBAHUSA, NOHUMAHHE LIEHHOCTH 3I0pOBOr0 H
Oe3zomacHOro o0Opa3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bu3nYeCKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTHU COOJIIOICHUS TPaBUII
0e30MacHOro TOBEJIEHUs MpH paboTe ¢ BELIECTBAaMH, a TaKXKe B CHUTYyalusX,
YTPOXKAIOIMIMUX 340POBBIO U KU3HU JIIOJEH;

CIOCOOHOCTH MPUMEHATH 3HAHMS, MOJY4YaeMble MPU H3YUYCHUH XUMUH, IS
peleHns 3a1ay, CBA3AHHBIX C OKPYKAOLIEH NMPUPOAHOW CPENOM, Uil MOBBIIICHHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpPbl, = OCO3HaHUs  IJIOOAJBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJeM M IMyTell HMX pEeleHUs MOCPEICTBOM METOJOB XHUMUM,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBAaTbCS MM B IO3HABATENIbLHOM,
KOMMYHHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaIMETHBIX pEe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYYHbIE MOHITUS (3aKOH, TEOpHSs, MPUHIIUII,
runoresa, hakT, cucreMa, Ipouecc, SKCIEPUMEHT U APYToe. ), KOTOPbIE UCIIOJIb3YIOTCS
B €CTECTBEHHO-HAYUYHBIX YUEOHBIX NMPEAMETAaX U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3THX
npeaMeToB (popMupoBaTh MPEACTaBICHUE O LEIOCTHOM HAYyYHOW KapTHHE MHUpa, U
yHHUBEpCajJbHble yueOHble JeHCTBUS  (TO3HaBaTeJIbHbIE, KOMMYHHUKATHBHBIC,
pEeryJiaTUBHBIE), KOTOpble OOecrneyuBalOT  (OPMUPOBAHHME TOTOBHOCTH K
CaMOCTOATENbHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO yUEOHOM NeITeIbHOCTH.

Ilo3HaBaTe/ibHBIC YHUBEPCAJbHbIC Y4eOHbIE 1eiiCTBUA
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ba3zoBble jornyeckue 1eMcTBUA:

YMEHUS UCIIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHHS MPU OCBOCHUH 3HAHUI:
PacCKpbIBaTh CMBICT XUMHUYECKUX MOHATUN (BBIACISITH UX XapaKTEpHbIEC MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTMMH MOHSTHSIMH), UCIOJIb30BaTh MOHSATHUS IS
OOBSICHEHUS OTIEIBHBIX (DAKTOB W SBIICHUMN, BHIOMPATh OCHOBAHUSI M KPUTEPHH IS
KJIACCU(PUKAIMU XMUMHUYECKUX BEIIECTB M XUMHUYECKHX pEaKiui, yCTaHABIMBATh
MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OObEKTaMU M3Y4YEHUS, CTPOUTH JIOTHUECKHE
paccyxzieHus (MHIYKTUBHBIC, N€yKTUBHbBIC, MO AaHAJIOTUH), JelaThb BBIBOJLI U
3aKJTIOYCHHUS;

YMEHHE TMPUMEHSATh B TMPOILECCe TO3HAHUS TMOHATUSA (OpEeIMETHbIE U
METaIpeIMETHBIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3YyEMbIE B XHMHH,
peoOpa3oBbIBaTh IMIUPOKO MPUMEHSEMbIE B XMMHUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HaK (CMMBOJ DdJEMEHTa), XuMmudeckas ¢GopMmyiaa U ypaBHEHUE
XUMHUYECKOM peakiiuy — My pelIeHN y4eOHO-TI03HABATEIbHBIX 33/1a4, C YIETOM THX
MOJICJIbHBIX MPEICTABICHUNA BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH
M3y4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIUH, BBISBISITH
o0lme 3aKOHOMEPHOCTH, MPUYMHHO-CJIEJACTBEHHBIE CBS3M W MPOTHUBOPEYHUS B
M3y4aeMbIX IIPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciaenoBare/bCKie AeCTBUA:

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAHHUA, & TAaK’KE€ B KQUeCTBE OCHOBHI /I (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOpPETEHUE ONbITa M0 [UIAHUPOBAHUIO, OPraHU3allMd W TPOBEJIECHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUWE HaOmomaTh 3a XOAOM Ipolecca,
CaMOCTOATENILHO IMPOTHO3UPOBATh €ro pe3yibTar, (popMylIupoBaTh 00OOLIEHUS H
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOIO OMBITA, UCCIEAOBAHMS, COCTABIATh OTUET O
poJieIaHHoM padoTe.

Pabora c undgopmanmeii:

YMEHUE BbIOUpATh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHGPOPMALIUIO
pa3NUYHBIX BUAOB M (OpPM MpEeACTaBICHMS, MOITYYAaEMYIO0 U3 Pa3HbIX MCTOYHHUKOB
(Hay4HO-TIOMYJIIpHAs JINTepaTypa XUMUUECKOTO COJIEp KaHusl, CIIPaBOYHbIE TOCOOMUS,
pecypcbl IHTEepHETa), KpUTHYECKH OLEHWBATH MPOTUBOPEUYMBYIO U HELOCTOBEPHYIO
uH(dOpMaIHIO;

yMEHUE MPUMEHATHh PA3JIUYHbIE METOAbl M 3ampoChl MpPHU TIOMCKE U OTOOpE
uHpOpMaIIMu W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIsI BBIOJHEHUS
y4eOHBIX W TO3HABaTEIbHBIX 33/a4 OMPENEIEHHOTO THMA, TPUOOPETECHUE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHNE KYJbTYpOH aKTUBHOTO MCMOJb30BAHMS PA3JMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATHh ONTUMAIIbHYIO (OpMYy MpeAcTaBieHHs MHOpManuu u
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WUTIOCTPUPOBATH PelllaeMbIe 3a7a41 HECIOKHBIMU CXEMaMH, JUarpaMMaMu, APyTUMHU
dbopmamu rpadUKy ¥ UX KOMOUHAITUSIMU;

yMEHHE HCMOJb30BaTh W  AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH W
HCCJIEIOBATENLCKON JIEATEIbHOCTH WH(OpPMAIMI0O O BIMSHUM TPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPY>KAIOIIEH MPUPOTHOM CpeIbl.

KoMMmyHnKkaTHBHBbIE YHMBeEpPCAJIbHbIE YueOHbIe 1eliCTBUSA:

YMEHHS 3aJlaBaTh BONPOCHI (B XOJie Auanora u (Wim) TUCKYCCUU) MO CYLIECTBY
oOcyxnaemMol  Tembl, (OPMYJIUPOBATh CBOM  MPEAJIOKEHHUS  OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUS MPEACTABISTH MOJIYYEHHBIE PE3yJIbTaThl TO3HABATEIILHOM JIESITEIIBHOCTH
B YCTHBIX M IMUCBMEHHBIX TEKCTaX; JAEJIaTh MPE3EHTAIUI0 PE3yIbTAaTOB BBIIOJIHEHUS
XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOpHOTO OIbITa, J1abOpaTOpHOW pabOThI MO
UCCIIEJOBAaHHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHHUsSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MIO3HABATEJIbHOM U UCCJEN0BATENbCKON IEATEIbHOCTH MPU PEIICHUH BO3HUKAIOUIUX
po0JIeM Ha OCHOBE y4€Ta OOLIMX UHTEPECOB U COTJIaCOBAHUS MO3ULUH (00CYKIAEHUS,
OoOMEH MHEHMSIMU, «MO3TOBBIC IITYPMbD», KOOPJWHAILIUSI COBMECTHBIX JCUCTBUH,
OIpe/ieNICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHON pabOThl U APYTHUE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC y4eOHbIE NeHCTBUS:

YMEHUE CAMOCTOSITENBHO OMNPENENSATh UEIu JeATEIbHOCTH, IJIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBATh W IPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTh, BbIOMpaTh Hambosee d(PPEeKTUBHBIC CMOCOOBI pElICHUs YUYEOHBIX H
MO3HABATENIbHBIX  33J]a4, CaMOCTOATEIBHO COCTaBJIATh WU KOPPEKTUPOBATH
MIPEIOKEHHBIA AJITOPUTM JIEUCTBUI MPY BBITIOJHEHNUHN 33JaHUN C YYETOM MOJIYYEHUS
HOBBIX 3HAHMM 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLMSIX, OLICHHBATh
COOTBETCTBHE MOJYYEHHOI'O PE3ysbTaTa 3asBJICHHON LEJIU, YMEHHUE HUCIIOIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPEJIaraéMbl€ B YCIIOBUU 3aJIaHHIA.

NPEAMETHBIE PE3YJIBTATHI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 0053aTEIbHOTO COJIEP KAHMS,
YCTaHOBJIEHHOTO JaHHOM (hesiepaibHOM padoueil MporpaMMoit, BBIJESIOT: OCBOCHHbIC
00y4JaroIIMMHKCS HAyYHbIE 3HAHUSI, YMEHHUS U CIIOCOOBI IEUCTBUM, crieruduueckue st
MPEAMETHON 0051acTh «XUMUS», BUBI JEATSILHOCTH MO MOJYYCHUIO HOBOTO 3HAHWSI,
€ro WHTEpHIpeTalnu, MPeoOpa3oBaHUIO M MPUMEHECHHUIO B PA3JIMYHBIX YUCOHBIX U
HOBBIX CUTYaIUsX.

K koHiy oO0ydyeHust B 8 kiacce npeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUYAIOIIMXCA YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX IOHSATUN: aToOM, MOJIEKYJa,

XUMHUYECKUNA 3IIEMEHT, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT U HEOAHOPOAHAsI), BAJIGHTHOCTb, OTHOCUTEIbHAsI aTOMHas U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BEIECTBa, MOJIb, MOJIIpHAs Macca,
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MaccoBasl J10JI1 XMMHUYECKOI'O JIEMEHTA B COECIMHEHUH, MOJISIPHBIM OOBEM,
OKCHUJ|, KHCJOTa, OCHOBaHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUSI, XMUMHYECKas peaklus, KiIacCu(UKalUg peakuuid: peakuuu
COEJIMHEHHUS, PEAKIIMH PA3JIOKECHUS], PEAKIIMKU 3aMELIEHUs, peakuuu oOMEHa,
9K30- U SHAOTEPMUUYECKUE PEAKIINU, TETIOBOM 3(h(PeKT peakuuu, siApo aToma,
AJIEKTPOHHBIN CJIOW aroma, aTOMHasi opOuTallb, paAuyC aTomMa, XUMUYEeCKas
CBs3b, NOJIIPHAsl M HEIOJISIPHAsE KOBAJEHTHAs CBsI3b, MOHHAs CBs3b, WOH,
KaTHOH, AaHHMOH, pacTBOp, MaccoBas JOJs BeniecTBa (IIPOLIEHTHAs
KOHLIEHTpAalLusl) B pacTBOPE;

WUIKOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHYECKHUX TOHSATUUM U
IMPUMEHSATH ITH MOHATHS NPU OMKMCAHUM BEIIECTB U X MTPEBPAILCHHIA;
UCITI0JIb30BaTh XUMHUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHUS (DOPMYJT BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

OIpENENATh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHMSIX,
CTENIEHb OKUCJIEHUS JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAICKHOCTh
BEIIECTB K ONPEACIEHHOMY KJaccy COeauHeHH 1o QopMynam, BuA
XUMHUYECKON CBsI3M (KOBaJ€HTHas U HOHHas) B HEOPraHUYECKHX
COCIUHEHUSAX;

packpsiBaTh cmbici  Ilepuommueckoro 3akona JI. M. Menneneesa:
JNEMOHCTPUPOBATh ITOHUMAHHUE TIEPUOJUYECKON 3aBUCHMOCTH CBONCTB
XMMHAYECKUX DIIEMEHTOB OT WX MNOJIOkKeHus B llepmoamueckon cucreme,
3aKOHOB COXPAaHEHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHUs, 3aK0OHa ABOraapo;

OIKCHIBATh U XapaKTepu30BaTh TabauuHyto popmy [leproauueckoit cuctembl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyarTh IOHATHSA «IJIaBHas mnoArpynna (A-
rpynmna)» u «mnobouynas noarpymmna (b-rpynmna)», mansie 1 00JbLINE TEPUOBDI,
COOTHOCUTH O0O3HayeHus, KOTOopble umerorca B Tabnuue «lleproguueckas
cucreMa xumudeckux oneMeHtoB JI. M. Mengeneesa» ¢ 4UCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMYECKHX 3JIEMEHTOB (COCTaB M
3apsij sizipa, oOl1Iee YnciIo JIEKTPOHOB U paclpeIesIeHe UX M0 AIEKTPOHHBIM
CJI0SIM);

KJIAaCCU(PUIIMPOBATh XMMUYECKHE DJIJIEMEHTHI, HEOPraHWYECKHE BEIlECTBa,
XUMHUYECKHE peakiuu (10 YHCIy U COCTaBy YYAaCTBYIOIIMX B pEaAKIUU
BEII[ECTB, IO TEIIOBOMY A (DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKIas ONUCAHWE MPUMEPAMH MOJEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLIUM;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOT'O
COCTaBa, BOBMOYKHOCTH MTPOTEKAHUS XUMUYECKUX TPEBPALIEHUN B PA3TUYHBIX
YCIIOBHSX;
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® BBIUHCIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYEO MacChl BEILECTB,

MacCOBYIO JIOJII0O XUMHYECKOTO »JjeMeHTa 1o (opMmyse COEIUHECHHUS,
MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MMPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN PEaKInu;

® [IPUMEHATH OCHOBHBIE OINEPALMHA MBICIUTENBHON NEATEIIBHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTeMaTH3aluI0, KIACCU(PUKAIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — i1 HM3Yy4YEHUs CBOMICTB
BEILIECTB M XUMHUUYECKUX PEAKIUI, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMS —
HaOJI0/ICHUE, HW3MEpPEHHE, MOJEIMPOBAaHHE, HKCIEPUMEHT (pEasbHbI U
MBICJICHHBIN );

® CJe/0BaTh MPaBWJIaM MOJb30BAHMS XUMHYECKOW MOCYA0iM U 1a00paTopHbIM
o0opyllOBaHMEM, a TaKKe MpaBWiaM OOpalleHusl ¢ BEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKIIUSMU TI0 BBITIOJHEHUIO J1a00PATOPHBIX XUMHUECKHX
OMBITOB O MOJYYEHUIO U COOMpPaHUIO ra3000pa3HbIX BELIECTB (BOJOPOJA U
KHUCJIOPO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMpPEAEIEHHON MacCOBOM aoJen
pacTBOPEHHOTO  BEUIECTBA, IUIAHUPOBATh M MPOBOAWTH XHMHYECKHE
DKCIIEPUMEHTHl 110 PACIIO3HABAHUIO PACTBOPOB IIEJIIOYEM M KHUCIOT C
MOMOIIbIO HHIUKATOPOB (JIakMyc, (heHOI(PTaNTeHH, METUIIOPAHXK U APYTHE).

K xoHiy oOydyeHus B 9 kjacce npeiIMeTHbIE pe3yibTaTbl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCA YMEHUM:

® pacKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUN DJIEMEHT,
aTOM, MOJIEKyJa, HOH, KAaTHOH, aHWOH, NPOCTOE€ BEUIECTBO, CII0XKHOE
BEILECTBO, BAJEHTHOCTh, AJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCIICHHS,
XUMUYECKasl peakiusi, XUMUYECKasl CBS3b, TEIIOBOM 3(EKT peakuuu, MoJb,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOIIUTHI, HEAJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT AUCCOLMALIMS, PEAKIIMM HOHHOTO OOMEHa, KaTajau3arop,
XUMUYECKOE paBHOBECHE, OOpaTMMble H  HEOOpaTUMbIE  PEaKIuH,
OKHUCJIUTEIIBHO-BOCCTAHOBUTENBHBIE PEAKLIMU, OKUCIIUTEINb, BOCCTAHOBUTEID,
OKHUCJIEHME W BOCCTAHOBJICHHE, AJIOTPONUS, aM(POTEPHOCTb, XUMHUYECKas
CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KpUCTAJUIMUECKas peleTKa,
KOPpPO3HsI METAJIOB, CIIaBbl, CKOPOCTh XMMUYECKON PEaKIUH, MPEIEIbHO
nonycrumas konuenTpauus 111K BemecTsa;

® JUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHMHYECKHX [MOHATHU W
MIPUMEHSITH 3TH MOHATHUS MPU ONMUCAHUM BEIIECTB U UX MIPEBPaICHUI;

® JCIOJb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHUS (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

® ONpEIENATh BAaJEHTHOCTh U CTENEHb OKUCIICHHS XMMHUYECKHX 3JIEMEHTOB B
COCIMHEHUAX  PA3JIMYHOIO  COCTaBa, NPUHAMIECKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy CO€IMHEHUN 1o (opmyiaM, BUJ XUMUYECKOUN CBSI3U
(koBaJieHTHasi, MOHHAs, METAJUIMYECKasi)) B HEOPraHMYECKUX COEIMHEHMSIX,
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3aps] MOHA IO XUMUYECKOU (popMmylie, XapakTep Cpeibl B BOAHBIX PACTBOPax
HEOPTaHUYECKUX COCIMHEHUM, TUTl KPUCTATNINYECKON PEHIETKH KOHKPETHOTO
BEILECTBA;

packpeiBath cMmbicn Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBAaTh €ro IOHUMAHUE: OIHKChIBaTh M  XapaKTepHU30BaTh
tabnuunyto Qopmy Ilepuonnueckold CHUCTEMbl XUMUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoarpynmna (A-rpynma)» W «mnoboyHas
noarpynmna (b-rpymnma)», wmanbie W OoJbIlIME€ MEPUOMBI, COOTHOCHUTD
0003HAYEHHUsA, KOTOPhIE UMEIOTCSA B MEPHUOJUUYECKON TaOIUIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHMUYECKHX 3JIEMEHTOB (COCTaB M
3apsn sapa, 0011Iee YUCIO JIEKTPOHOB U paCIpeICNICHUE UX MO AJIEKTPOHHBIM
Cll0siIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOICTB
AJIIEMEHTOB M HX COEAMHEHWH B Mpelerax MajiblX MEPUOJIOB U TIABHBIX
MNOATPYIII ¢ Y4ETOM CTPOEHHUS UX aTOMOB;

KJIAaCCU(PHUIIMPOBATh XMMUYECKHE DJIJIEMEHTHI, HEOPraHWYECKUE BEILECTBA,
XUMHUYECKHE peakuu (10 4YHCIy U COCTaBy YYACTBYIOIIMX B pPEaAKIHUU
BEULIECTB, MO TEIJIOBOMY 3(PQeKTy, MO HU3MEHEHHIO CTEHEHEW OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOHME H CchHenupUUecKue XHUMHYECKUE
CBOICTBA MPOCTHIX U CI0KHBIX BEIIECTB, NOATBEPHKAAs ONMCAHNUE IPUMEpPaMU
MOJICKYJISIPHBIX ¥ HWOHHBIX YpPaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKLHnii;

COCTaBJISITh YPABHEHUS 3JIEKTPOIUTHUECKON JUCCOLMALMN KUCIIOT, LIEeI0Yen
U COJIeH, TIOJIHbIE U COKpall€HHbIE YpaBHEHHUS PEaKIMil MOHHOTO oOMeHa,
YpaBHEHUSl pEaKLMi, MOATBEPKAAIONIMX CYIIECTBOBAHUE TI'€HETUYECKON
CBSI3M MEX]y BEIIECTBAMHU PA3IUYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIUHN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeakUuid;
IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT WX CTPOEHUS,
BO3MOXKHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBpaAllEeHUH B Pa3IMUHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHUS,
MacCOBYIO JOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO
XAMUYECKON PEAKIINH;

co0I01aTh TpaBUiia MOJIb30BAHUS XUMHUYECKOW MOCYA0N U J1a00paTOPHBIM
000pyI0OBaHHEM, a TAK)KE MpaBUiIa OOpaIlleHus C BEIIeCTBAMU B COOTBETCTBUHU
C WHCTPYKUHUSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OTBITOB IO
MOJIYYEHHUIO U COOMPaHUIO Ta3000pa3HbIX BEMIECTB (AaMMHAKa U YTIIEKUCIIOrO

rasa);
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® IIPpOBOAVTH pC€aKIUH, IMOATBECPKAAOIINC Ka4eCTBECHHBIM COCTaB Pa3INYHbIX

BELIECTB: paACHO3HaBaThb ONBITHBIM MyTEM XJIOpPHUI-, OpoMUA-, HOIUA-,
kapboHat-, ¢ocdar-, cunukar-, cynbdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHSA W HOHBI H3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPraHUUYECKUX BEIIECTB;

IPUMEHATh OCHOBHBIEC OINEPALIMU MBICIUTEIBHON AEATEIbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3AlNIO, BBISBJICHUE MPUYMHHO-
CIIEICTBEHHBIX CBSI3eH — U1 WM3Y4YEHMsI CBOMCTB BEUIECTB U XMMHMUYECKUX
peakluii, €CTeCTBEHHO-HAy4YHbIE NO3HaHUs — HaOIIoAcHMUE,
U3MEPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH ).

METObI

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(undposBbie)
n/ | pa3saesioB H TeM Bcer | Kourpoibu IpakTHyeck
oOpa3oBaTeJibHbIE
n NMmporpaMMabl 0 ble padoThI ue padoTbl
pecypcbl
Pa3nen 1. [lepBoHayajibHble XMMHYECKHE TIOHATHUS
Xumusa —
Ba)kHas 00JIaCTh
€CTEeCTBO3HAHUS U bubmiorexa LIOK
1.1 . 5 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU 37¢
NEATeIbHOCTH -
YyesroBeKa
BemecTBa n bu6nuorexa [IOK
1.2 XUMHUYECKHE 15 1 https://m.edsoo.ru/7f418
peakuu 37¢
Hroro o pasneny 20

Paznen 2. Baxuelimme npeacTaBuTe/] M HEOPraHMYeCKUX BeLeCTB

Bosayx. Bu6 1IOK
K . noImoTeKa
2.1 HCIIopon 6 https://m.edsoo.ru/7f418
[Toustue 06
37c
OKCHJIaxX
Bognopoa.Ilonsaru bubmuorexa [IOK
2.2 € 0 KHUCJIOTaX U 8 1 https://m.edsoo.ru/7f418
COJIAX 37¢
Bona. PacTBopbl. bubmmoreka [JOK
2.3 IToustue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUSIX 37¢
OCHOBHEIC but6mmorekxa [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418

KJIaCChI

37c
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https://m.edsoo.ru/7f41837c

HEOPraHUYECKUX
COETUHEHUN

Htoro no pazneny

30

Pa3nen 3. [lepuoauyecknii 3axon u [lepuoanueckasi cucTeMa XUMHYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. CTpoeHne aToMoB. XuMH4ecKas CBsA3b. OKUCIUTENbHO-
BOCCTAHOBHTEJIbHbIE peaKI[UH

[Tepuonnueckuii
3aKOH U
[Tepuonuueckas
cHCTeMa bubmuorexa [JOK
3.1 7 https://m.edsoo.ru/7f418
XUMHUYECKUX 37¢
anemenToB /1. U. T
Menneneesa.
Crtpoenue aToma
XuMuueckas
CBSI3b. bu6nmorexa LIOK
3.2 OKHCIUTENHHO- 8 1 https://m.edsoo.ru/7f418
BOCCTaHOBMTEIIbH 37c
bIC peaKIuu
bubnuoreka [{OK
Utoro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubmuorexa [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBIIIEE
KOJIMYECTBO
YACOBIIO 68 4 S
ITPO'PAMME
9 KIIACC
KosmnuectBo yacos DJIeKTPOHHbIE
Ne | HaumenoBanmue
(uudpossbie)
n/ pa3aesioB U TeM Bcecer | KoutpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n MporpamMmMbl 0 ble padoThI ue padoThbl
pecypchl
Pa3nes 1. BemecTBO M XUMHYeCKHe peaKIMU
[ToBTOpeHue n
yriayOnenue bubnuorexa [IOK
1.1 3HAHUI OCHOBHBIX 2 1 https://m.edsoo.ru/7f41a

pasnenoB Kypca 8
KJacca

636
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Crexuomerpus.
KonnuecrBennbie
OTHOILIEHUS B
XHMUH.
OcCHOBHBIE
3aKOHOMEPHOCTH
XHUMHUYECKHX
peakuuii

1.2

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

DJIEKTPOIUTUYECK
ast TUCCOINAIusI.
1.3 XUMHUECKUE
peakiu B
pacTBopax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pasaeny

17

Pasznea 2. HemeraJuibl 1

HX COCAMHCHUSA

Oouas
XapaKTEePUCTUKA
XUMHYECKHAX
sneMeHToB VIIA-
TPYIIIIBL.
I'anorensl

2.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Oouas
XapaKTEepUCTUKA
XUMHUYECKHX
aneMeHTOB VIA-
rpynnsl. Cepa u
e€ coeIMHeHHUS

2.2

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a
636

Oobmas
XapaKkTepUCTHKA
XUMHUYECKHX

2.3 371eMEHTOB VA-
rpynnsl. A30T,
dochop u ux
COCIIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Ob6mas
XapaKTepUCTHKA
XUMHAYECKHX

2.4 251eMeHTOB [VA-
TPYIIBL. YTIEPOL
Y KPEMHHH U UX
COEIIMHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pasznea 3. Mera/uibl 4 UX COCIMHEHUS
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OO6mue cBolicTBa Eubmmorexa OK

3.1 4 https://m.edsoo.ru/7f41a
METAJIJIOB

636

Baxxneiimme bubmuorexa [JOK

3.2 METaJLIbI M UX 16 https://m.edsoo.ru/7f41a
COCIMHCHUS 636

Hroro mo pazneny 20

Paznea 4. Xumus u okpy

Kaouias cpeaa

BemectBa n bubmuoreka [JOK
4.1 MaTepHaIbl B 3 https://m.edsoo.ru/7f41a
JKU3HU YeJI0BEKa 636
Hroro no pazneny 3
bubmuoreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOBIIO
[MPOTPAMME
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