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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 0Opa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (QenepanbHOM paboueld MPOrpamMMBI
BOCIIUTAHUS U C YUETOM KOHUEIIIMY MPEerogaBaHus y4eOHOro mpeaMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xumMuu ma€T TPENCTABICHWE O IENAX, OOIIeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TEeMaM MPOTrpaMMbl IO XHUMHH, OIPEAECISeT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATEIHbHOCTH O0YyYaromerocs IO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEUIECTB B MPUPOJAE, O MYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
MUIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSATENbHOM y4eOHOW JesTeIhbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
L[EJIOCTHOTO B3TJIsSIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUYU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



crocoO0cTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
collepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCS  IMEIarormuecKku
aJanTHUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpPENeIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHCSI CUCTEMBI IEPBOHAYAIBLHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI MIOHIATUI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XHMUU;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (paKTOB, PA3BUBAIOTCS MOCJIEA0BATEIBLHO OT OHOTO
YPOBHS K JPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUAS O XUMHUUYECKON COCTABIIAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKalomUi MUy,
«buonorus. 5-7 knacce» u «®@u3nka. 7 Kiacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAay4YHBIM METOJaM TIO3HAHHS TPU M3YyYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B (OpPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsI BaXKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOy4YeHWS HA  CHCTEeMAaTHYECKOe MpUOOIIeHUE
oOy4Jaromuxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUA, KIIFOUYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre o0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMCHUW OOBSCHITH W OIICHUBATH SBIICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSl 1EHHOCTH XUMHUYECKHUX 3HAHUM I BBIPAOOTKH HKOJIOTMYECKHU
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3HWUECKHE CBOWCTBAa BEIIECTB. ATperaTHOE COCTOSHHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BeniectBa. Moiib. MossipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IMHMI[ BemiecTtBa. Pacu€rel mo Qopmymam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, pa3I0KCHHMS, 3aMeIICHUsI, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMMCaHUEe TMPU3HAKOB IMPOTEKAaHMUS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUIIMS, XpoMaTorpadus, MpoBeAeHUE OYUCTKH MTOBAPEHHON
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3zmyxa. Kucmopon — anemeHT u mpocTtoe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuzapl. [Ipumenenune xucimopoma. CrocoObl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucinopoaa B npupoje. O30H — alIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bomopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacpiienHble 1 HEHaChIIEHHbIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arps3HeHre NPUPOAHBIX BOA. OXpaHa U OYKUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccupukauuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoct metauioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE OIPEIETICHUE COAEPKaHUsI KUCIOPOAa B BO3yX€, MOITYyUYEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE WX CBOKMCTB, MOJy4Y€HUE, COOMpaHUE, paclo3HABAHUE M H3y4YCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IEJIOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHenlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIAcCU(DUKAIIMA XUMHUYECKHX dJeMeHTOB. [loHsitne o
rpynmnax CXOJHbIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkonepuonHas W JJuMHHONEpUoAHas  (HOpMbI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siaep. M3otomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTM H3MEHEHMS pajJnyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumnueckast cBs3b. KoBaneHnTHass (monsipHass M HEMOJSIpHAs))  CBSI3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKLIMMU.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAUIOB, B3aUMOJIECHCTBUE
TUAPOKCUAA IMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, IPOBEIAEHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzaiusi MeXnpeaMETHBIX CBSA3EH MPU M3YYEHMH XHMUU B 8§ Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI' O LIMKJIA.

OOuue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAY4YHBIM (DaKT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: marepus, aToM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKHUM 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XMMHYECKUX DJJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalaus, KaJIbLUI W HX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XMMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K pa3jIdyHbIM KJIACCaM HEOPraHUYECKHUX
COCIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IndyHbIM NpU3HaKaM (110 YHUCTy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKHUE PEAKIINH, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckow peakuuu. [loHsiTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTEILHBIE ~ PEAKIMM,  JJICKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEILHOU peaKkuum. CocraBnenue ypaBHEHUI



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMHA C  MCIHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHYECKON JUCCOLUUALINU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIllEHHbIE HMOHHBIE YpaBHEHHsS peakiuil. CBoilcTBa KHUCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pPacTBOpPOB BEIIECTB, MPOLECCAa AUCCOLMALMU KHCIOT, WIEIOYEd U COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pasioKEeHHs, COSAUHEHUs ), paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMoOJIeCTBUE € MeETAJIaMH, HEMETalllaMH, Iejio4amMu). XJIOpPOBOJOPO/I.
ConsiHast KucinoTa, XMMHUYECKHE CBOMCTBA, IMOIYyYEHHE, NMpUMEHeHHue. JlelicTBue
XJIOpa M XJOPOBOAOpPOAA HAa OPraHu3M YeJoBeKa. BakHelmme XJIOpUAbl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/a U CEePhl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOJa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NPECTaBUTENsI Kjacca KHCIOT W crenududeckue). XHUMHUYECKHE PEaKIlvy,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIoOIIeH cpeabl COCNUMHEHUSIMU Cepbl (KUCIOTHBIE OX[IH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue u xumuueckue cpoiictea. Kpyrosopor azora B npupoae. AMMHAK, €ro
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
HMOHBl aMMOHMs. A30THasl KUCJIOTa, €€ MOoJydyeHue, GU3HUEeCKue M XUMUYECKUe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOAoEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3aeMeHTOB IV A-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupoge. Okcuabl yriepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojlyueHrue W npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTWIEH, dTaHOJ, TJIMIIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B KM3HM ueJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CWIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeToH, eye300eToH. [IpobiaeMbr 6e30macHOro HMCHOIb30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3y4yeHrne 0o0pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOPUAOB (TaJOr€HHUJIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHUE KaueCTBEHHON peakiuu Ha Cyiabdar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHWE W M3YYCHUE CBOMCTB aMMHakKa, IPOBEACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOWMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHNE KAYECTBEHHBIX PEAKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYCHHE TMPU3HAKOB HUX TMPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OOuras xapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHHUH
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyeckre U XMMUYECKUe CBOMCTBAa MeTaiioB. O01ue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[I{emounble MeTaJUIBL: TOJIOXKEHHUE B llepronnueckoil cucTeMe XMMUYECKUX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENBbHBIE METAUIBI MAarHUM W KAJIbLUUW: IOJIO)KEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOKI €€ yCTPaHEHUSI.

AJIIOMUHUN: TIOJIO)KE€HUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nmonoxenue B [lepuoanueckoi cucreme XMMUYECKUX 3J1€MEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuii IKCnepumMenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KBS W HATpUsi C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BUJIEOMATEPHUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (111), menu (1), HaGMrOIEHNE U OMMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTMHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HECHHUE OKpYXKarouled cpeabl (MpenenbHas IO0MyCTUMAast
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXnpeaMeTHBIX CBsS3ed TMpU W3YyYeHUHW XUMUM B 9 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIacCUPUKaALUi, TMEePUOJUYHOCTh, HAOII0IeHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJEKYJa, 3JIEKTPUYECKUA 3apsii, MPOBOJIHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunHTe3, nprxanwe, Ouocdepa, SKOCUCTEMA, MHUHEPAITHHBIE
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
M0JIE3HBIE UCKOIAEMBIE, TOILIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHMUS ITPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUYEHUS XMMUU B €IUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHITHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA IEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(pOpManuend o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pAa3BUTHs MPUPOJbI, B3aUMOCBS34X YEIOBEKa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHWUN IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  camMo0oOpa3oBaHUIO, TPOEKTHOM H  HCCIEeI0BaTEIbCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HM, OCO3HAHWE MOCIEACTBHA U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K NMPAKTUUECKOMY U3yUEHHUIO TTpodeccuil u Tpyaa pa3InyHOro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, MOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS IIPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaAIIUAX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pPe3yIbTaTOB BBIICISIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUHN W3 ATHUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O IETOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEPCAJIbHbIC y4cOHbBIC NEHCTBUSA (TIO3HABATEIbHbBIC,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEJIBHOMY IIJITAHUPOBAHUIO W OCYIIECTBJICHUIO Y4eOHOM
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpU3HAKK, yYCTaHABJIMBATh B3aWMMOCBSI3b C JIPYTUMHU TIOHATHSIMH), HCITOJIB30BaTh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABJIMBATh TMPUIMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBEKTaMU H3yUYCHUS,
CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIE, JEAYKTUBHbBIC, 10 AHAJIOTHUHN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE MIPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEIbHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TPEICTABICHUN BBISBIAThL M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKKe B KadeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, yMEHuEe HaOJIoJaTh 3a XOAOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €T0 PE3yibTaT, (HOPMYIUPOBATH 00OOIICHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3IMUHbIE METObI W 3alpOChl MPHU TMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BAHUS PA3JIMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAIM3UPOBATH B Mpolecce YydyeOHOU W
UCCJIEIOBATEIBCKON JEATENBbHOCTH MH(DOPMAIMIO O BIUSHUU MPOMBIIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUS 3aJaBaTh BOMPOCHl (B XoJe Auanora W (WiIM) JHUCKYCCHM) TIO
CymecTBy  oOCyXkmaemMoil  TeMbl, (OPMYIHPOBATH CBOU  MPEIJIOKCHHS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMHUYECKOr0 AKCIEpUMEHTa (J1abopaTOPHOrO OIbITa,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NpOOJIEM Ha OCHOBE Y4é€Ta OOIIMX HHTEPECOB M COrJAaCOBaHUS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITENBHO ONPENENATh LEIU AEATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MMO3HABATENBHBIX 337a4, CAMOCTOSITEIbBHO COCTaBJISITh WM KOPPEKTHUPOBAThH
MPEUIOKEHHBIM aJITOPUTM  JIEUCTBUKA IIPYM  BBINIOJIHEHUM 3aJJaHUKM C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
VCIIOJIb30BATh U AaHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIIOBUH 331aHUMN.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNeucTBUM, crnenuduyeckue g NpeaMeTHON obnactu  «XUMHUS», BHUIBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIMUXCS YMEHUH:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU Pa3J0XKEHUs, PEaKIUu 3aMENICHUs, peaKUuuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, AaHUOH, PACTBOpP, MACCOBas JI0JS BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MIPUMEHSATH 3TU MOHATHS MPU ONMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbicia Ilepuogumueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi ONMHCAHUE IPUMEpPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIPHYIO W MOJIIPHYIO MAacChbl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHUe, 0000IlIeHHEe, CHCTeMaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh ~ IpaBWJaM  [OJb30BAaHUSA  XMMHUYECKOHM  TOCYyIOW U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIECTB (BOAOpPOJAa M KHCIOPOJa), MPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIIHUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKON peaKlHnH, NPEAEIbHO JIONyCTUMAasd
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS (pOpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBsS3M (KOBAJICHTHAsl, WOHHAs, MeETA/NIMYeCKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHUMAHHUE: OMNHUChIBATH W XAPAKTEPU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHusl, KOTOpblE HMEIOTCA B NEPUOAUYECKON Tabmuue, C
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX JIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb YPABHEHHS JJIECKTPOJMTUYECKOM JOUCCOUMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOT'O0 »JJIeMEHTa I10 (opMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHMSIMU TII0 BBIMOJHEHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMU/I-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdpar-, TUAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, O0O0OOIIEHUE, CHUCTEMAaTU3AIUIO, BbISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAYYHBbIE METObl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edsoo0.ru/7f41837¢

Hroro o pasuerny 20

Pa3pnen 2. BaxxHeiimme npeacTaBuTe M HEOPraHMIEeCKUX BeleCTB
21 Boznyx. Kucnopoa. Ilonsitue 5 0 0 bubnmoreka [JOK

' 00 okcumax https://m.edso0.ru/7f41837c
59 Bonopoa.llonsartue o kuciorax 8 0 1 bu6nmorexa LIOK

' U COJISIX https://m.edso00.ru/7f41837¢
93 Bona. PactBopsl. [Tonstue 06 5 1 1 bubnmoreka [JOK

' OCHOBaHHAX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuorexa [IOK

' HEOPraHUYECKUX COETUHEHUIM https://m.eds00.ru/7f41837¢

Hroro no pazueny 30

Pasnen 3. Ilepuonnueckuii 3axkon u [lepuoanueckas cucrema xumudeckux iemeHToB I. U. MengeneeBa. CTpoenne aToMoB.
XuMmnueckas cBsizb. OKNCJINTENbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIbHBIC PEAKIINN

Hroro o paszeny 15 ]st?r?s?;;?:(izg 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uudposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmoreka [JOK
' peaxkuui https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [IOK
' PYIHRE ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [IOK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. MeTa/liibl M HX COeAUHEHUSA

. bubnmoreka [JOK
31 Obuwe cpoficTsa MeTa/IOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakueiimie MeTauisl 1 UX COETMHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 bubmmorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
Pe3epBHOE Bpems 3 bubmorexa LTOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

HOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KonnuectBo yacos JJIeKTPOHHbIE
Ne nugpossie
a/m Tema ypoka Beero Ko;npo.m,nme Hpﬁale/I‘IQCKI/Ie oGpazoBaTebHbIe
padoThI padoThI pecypebi
1 [Tpenmer xumuu. Pons XUMuuU B KU3HU 1 0 0 bubnuorexa LIOK
yenoBeka. Tena u BelecTna. https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 [TonsTre 0 MeToAaX MO3HAHUS B XUMHH 1 0 0 https://m.edsoo.ru/ffod227e
IT o] «IT
, | Pt e | L Bomownox
patop P patl https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)
4 YucTele BemecTBa 1 cMecH. CriocoObl 1 0 0 but6mmoreka [IOK
pasaeseHus: cMecei https://m.edsoo.ru/ff0d26ca
S| cuecel (ra mpiiepe oo nosapero ) 0 ) Bu6orerca LIOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIH)»
but6mmoreka [IOK
6 ATOMEL Il MOTICKYITEL 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE JIEeMEHTHI. 3HAKU (CUMBOJIBI) 1 0 0 bu6mmoreka [IOK
XAMUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bub6moreka [IOK
8 ITpocTsle U CII0KHBIE BEIIECTBA 1 0 0 https://m.edsoo.ru/ff0d2a6e
Bbu6moreka [JOK
9 ATOMHO-MOJICKYJIPHOC YHCHHC 1 0 0 https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTABa BEIIECTB.
10 Xumudeckas popmyiia. BaleHTHOCTh aTOMOB 1 0 0 bubmorexa [JOK
! https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX JIEMEHTOB
11 OTHOCHUTEIbHAS aTOMHAs Macca. 1 0 0 bubmuorexa [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTHOCHUTENIBHAS MOJICKYJISIpHAA MaccCa

https://m.edsoo.ru/ff0d323c

12 MaccoBast 107151 XUMHYECKOTO 3JIEMEHTa B bu6mmoreka [JOK
COEeIMHEHNH https://m.edsoo.ru/ff0d350c
bu6moreka [IOK
13 KonuuecTBo BemecTBa. Monbs. MonsipHas macca https://m.eds00.ru/ff0d5230
14 ®du3nuecKue U XUMUYECKUE SIBICHUS. bubmuoteka [JOK
XuMU4YecKas peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3HaKku ¥ yCI0BUS IPOTEKAHUS XUMUYECKUX bu6nuorexa [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MACChI BEIIECTB. bu6nmorexa [IOK
XUMUYECKUE YPABHECHHUS https://m.edsoo.ru/ff0d3b88
17 Beruuciienus KonM4uecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo.ru/ff0d5708
18 (coomenm. prstokemm, svewena ubmiorera LIOK
A -P » SAMCIICHIT, https://m.eds00.ru/ff0d3f34
oOmeHa)
19 M. B. JIoMOHOCOB — y4Y€HBIN-IHITUKIIOTIECIUCT. bu6nmoreka [IOK
O0600111eHne U cCUCTeMaTH3allus 3HAaHUN https://m.edsoo.ru/ff0d40c4
20 Kontponsnas padora Nel o teme «BemecTsa u bu6nuorexa [IOK
XUMHUYECKHUE PEAKLIMN https://m.edsoo.ru/ff0d4290
B — .C .
21 Knenopoa— snevert 1 npocroe nemeerao Bubmorexa LIOK
P P ' https://m.edsoo.ru/ff0d448e
O30H
p | e e e B 10K
poJia {peakdl » TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 006 okcuaax
235 saboparopmin npowsmenmocrn Bubmiorera LIOK
patop P ) https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TemnnoBoit 3pPeKkT XUMUIECKON PEaKInH, Bubmorexa [IOK
24 MOHSITUE O TEPMOXHUMHUYECKOM YpaBHEHUHU, FK30-

U SOHIOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TomnuBo (HedTh, yroiab U MeTaH). 3arpsi3HeHUE bubmorexa [LIOK
25
BO3/1yXa, CIIOCOOBI €T0 MPEIOTBPAICHHS https://m.edsoo.ru/ff0d4c4a
[Ipaktrueckast padora Ne 3 mo teme
26 «1P[0J1yquI/Ie " lf:)061/1paHI/Ie KHCIIOpO/Ia bubnmorexa LIOK
o i https://m.edsoo.ru/ffOd4ae2
M3Yy4YEHUE €r0 CBOMCTBY
27 Bonopoa — 3neMeHT ¥ mpocToe BEUIECTBO. but6mmoreka [IOK
Haxoxnenue B ipupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nuecKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoja. [IpuMenenune Bosiopoa https://m.edsoo.ru/ff0d4dd0
29 ITousTHe 0 KHUCHOTaX U COIIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bI mostyueHust BOAOPOAa B 1a0opaTopuu bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
IIpaxtuueckas padota Ne 4 1o Teme
31 «1PI0J1;PIIIZHH6 15/11506HI)3HI/I6 Blz)z[gpfz[a U3y4YCHHUE Enbmorexa OK
N > https://m.edsoo.ru/ff0d4f42
€ro CBOMCTBY»
N n bubmuotexa [JOK
32 MounsipHbiii 00BEM Ta30B. 3aKOH ABOTaIPO https://m.edsoo.ru/ff0d542e
Brrunciienns 00béMa, KOJIHYECTBA BEMIECTBA
33 rasa 1o ero M3BeCTHOMY KOJIMYECTBY BELIECTBA Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B 0Bé
| Do e e e Busorea 101
P . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
35 dusnueckue 1 XUMUYECKHUE CBOUCTBA BOIBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0d587a
. but6mmoreka [IOK
36 CocraB ocHoBanwuil. [lonsTre 06 HHIUKATOpAX https://m. edsoo.ru/ff0d59e2
37 | mevacemontins sacraop. Macsonas yons BuGmorexa IOK
m PacTBOPEL. A https://m.eds00.ru/ff0d5h40
BEIIECTBA B paCTBOPE
38 ITpakTrueckas padborta Ne 5 o teme bubmuotexa [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
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«[IpuroroBneHne pacTBOPOB € ONPEACIEHHOU
MAaCCOBOM J0JIEH paCTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba

39 Konrponsnas padora Ne2 o teme «Kucnopon. bubmmorexa [LIOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, Kiaccudukanmys, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
a1 [Tonmyuenue 1 XuMHUYECKHE CBOMCTBA bubmmorexa [LIOK
KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX OKCHIIOB https://m.edsoo.ru/ff0d664e
OcHOBaHHUS: COCTaB, KJIacCU(pUKAIIHS, bub6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydeHne u XMMUYECKUE CBOMCTBA OCHOBAHUI bubmorexa [JOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccuduxanus, bu6nmnoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 IlosrydeHue 1 XUMHYECKUE CBOMCTBA KUCIIOT bubmmorexa [JOK
https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bu6nmoreka [IOK
46 ® .
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemenue
47 HKCIIEPUMEHTATIBHBIX 3334 10 TEME bu6mmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUN»
48 ['eneTnveckas CBsI3b MEXKIY KiIacCaMu bu6mmoreka LIOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
N bubmuoreka [JOK
49 O06o001eHre U CUCTeMAaTHU3aIHs 3HAHHIA https://m.eds00.ru/00ad9ch?
50 KonTtponsHas padota Ne3 mo reme "OcHOBHBIE bu6nuorexa [IOK
KJIACChl HEOPTaHMYECKUX COCTUHECHUI" https://m.edsoo.ru/00ad9ela
o | e B 10K
’ Pyl a https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
52 Ilepronuueckwuii 3akoH u [lepuonnueckas but6mmoreka [JOK
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cHCTeMa XUMHYECKUX djemMeHToB /. M.
MenneneeBa

https://m.edsoo.ru/00ada52c

53 [Teproapl, TPYIIIBI, TTOATPYIIIIBI bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX SIAED. bu6mmoreka [JOK
H3oTornl https://m.edso0.ru/00ada342
5 | onommon Tommamoanet s L 1 BuGmiorera LIOK
PHOA T https://m.edsoo.ru/00ada6bc
Meuneneena
5 | oremonoede a Hlepopsmioenott onerons I BuGnorexa LIOK
PHOA ) https://m.edsoo.ru/00ada824
. Menneineesa
| e e B LOK
p . Y p B A https://m.edsoo.ru/00ada96e
— y4EHBIN, NTeIaror U TPaKIaHuH
DJIEKTPOO aTeJIbHOCTh ATOMO €CK
58 3erM;£To;}) IP;LCIeIT)onf:I:Iﬁc:;}I Tnpl\g)B]::;:Ir{P; - Enbmorexa OK
https://m.edsoo.ru/00adaab8
pabota
59 HonHas xuMmnyeckas cBsI3b bubsmoreka LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nmoysipHasi XUMHUYeCKast CBS3b bubmiorexa LOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenosspHas XUMHUYECKasi CBSI3b bubmiorexa HOK
https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens okuceHHA https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKIINU Bubmiorexa LIOK
https://m.edso0.ru/00adb076
64 OKUCINUTEIN U BOCCTAHOBUTEIH Bubmiorexa LIOK
https://m.edso0.ru/00adb076
65 KonTtponsnas padora Ne4 no reme «CtpoeHue bu6nmorexa [IOK

aToMa. XMMHYECKasI CBIA3bY»

https://m.edsoo.ru/00adbh486
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66 PezepaHblil ypok. O60011eHNE U 1 bubmorexa [LIOK
cUCTeMaTH3alys 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepaHublil ypok. O600111eHue U 1 bubmmorexa [LIOK
cUCTeMaTH3alys 3HAHUN https://m.edsoo.ru/00ad9ch2
68 PezepaHblil ypok. O60011eHue U 1 bubmmorexa [LIOK
CUCTEMATHU3aLMsl 3HAHUU https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIACC

KoanuectBo yacos JIeKTPOHHBbIE
uugpoBbie
Nenn/m | Tema ypoka Kontpoabnbie | IlpakTHueckue p
Bcero o0pa3zoBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
[Tepnognueckuit 3akoH. [lepuognueckas
1 CHUCTeMa XUMHUYECKHX dieMeHToB J[. 1 1 0.5 0 bubmmorera LOK
o ' https://m.edsoo.ru/00adb59e
MenaeneeBa. BxoaHas AuarHoctTuka
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB
2 XUMUYECKHUX AJIEMEHTOB TIEPBBIX TPEX 1 0 0 Brbmmorexa LIOK
PBLX TP https://m.eds00.ru/00adb6b6
MIEPHOIOB
3 Knaccuduxanus u HoMeHKIaTypa 1 0 0 bu6mmorexa [IOK
HEOPraHWYECKUX BEILLIECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHUYeCKOH CBA3H U THITBI 1 0 0 bubmuorexa [IOK
KPUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «[loBTOpEHUE U yriTyONeHNE 3HAHUH 1 0.5 0
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
Knaccudukanus XuMHUIeCKuX peakiffil mo bu6nunoreka [IOK
6 1 0 0
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOH pEaKIIUu.
7 [loHsITHE O TOMOTE€HHBIX U F€TEPOTE€HHBIX 1 0 0 bubmmorexa [JOK
P https://m.edsoo.ru/00adbe9a
peaxkusx
[ToHATHE O XUMHUYECKOM PAaBHOBECHH.
8 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 0 0 bu6mmorexa [IOK

XUMHYECKOM p€aKknuu U IMOJIOKCHUC
XUMHNYCCKOI'O paBHOBeCI/ISIO

https://m.edsoo.ru/00adc28c
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9 OKHCIUTENTBHO-BOCCTAHOBUTEJIbHBIE bubnmoreka [IOK
peaxkuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIIUTUYECKON JUCCOLUALIIY. bu6nunorexa [IOK

10
CubHbIE U clTabble 3JEKTPOIUTHI https://m.edso0.ru/00adcd68

11 HonHble ypaBHEHHUS PEAKIIAI bubmorexa HOK

P peakil https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHMI
12 B CBETE IIPEICTABIEHUH 00 bubmmorexa HOK
peA N https://m.edso0.ru/00add5d8
ANEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHUI 00 DIIEKTPOIUTHIECKON bubmorexa LHOK
pedl p https://m.edsoo.ru/00add8b2
JIUCCOIIAAIINHT
14 ITonsaTue o ruapoan3e coneu bubmorexa HOK
AP https://m.edso0.ru/00add9d4
but6mmoreka [IOK
15 O060011IEHNE U CHCTEMATH3a 3HAHHH
HHCHHE 1 CHCTCMATHSAMHA SHAMHH https://m.edso0.ru/00addd12

16 [Tpaktuueckas padora Ne 1. «Perenue bu6numorexa [IOK
HKCIEPUMEHTAJIBHBIX 3a7aW) https://m.edsoo.ru/00addbfa
KonTtponbHas padota Ne2 o teme

17 «DIEKTPOIUTHYECKAS JUCCOLHALIHS bubmorexa LHOK

P a HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIUU B PACTBOPAX»

18 OO01mas xapaKTepUCTHKA rajJoreHOB. bubmuorexa [IOK
XuUMHUYECKHEe CBOMCTBA HA MpUMEPE XJIopa https://m.edsoo.ru/00addfe2
XnopoBoaopoa. ComnsiHas KUCIIOTa,

19 XUMHYECKHE CBOMCTBA, MMOJIyUEHHE bubmmorexa [OK

’ yi ’ https://m.edsoo.ru/00ade104
MPUMEHEHUE
20 [TpakTrueckas pabora Ne 2 o Teme bubnmoreka [JOK

«TosyyeHue COJITHOM KUCIIOTHI, U3YYEHHUE

https://m.edsoo.ru/00ade348
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€€ CBOUCTB»

Breraucnenuns no YPaBHCHHUAM XUMHUUYCCKUX

21 €aKII1ii, €Clii OJNH U3 PEarcHTOB JaH B bubmmorexa [IOK
pearti, A P A https://m.edsoo.ru/00ade488
U30BITKE
29 OO61mas xapakTepucTrka 3eMeHToB VIA- bubnmoreka [IOK
TpYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHble MOIU(MDUKAIIMN CEPHI.
23 Haxo>1<p €HUE Cephl H(beé coe I/IHCI:})II/II‘/’I B bubmmorexa [IOK
g p f[ https://m.edsoo.ru/00ade64a
npupojie. XMMHYECKHE CBOHCTBA CEpBI
CepoBoaopos, cTpoeHue, (pru3nueckKue u bubnmnoreka [IOK
24 o
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00ade802
Oxcuppl cepsl. CepHast KUCIIOTa,
25 bU3HYEeCKre U XMMHUYECKHE CBOHCTBA bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
pPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEKAIIIE B OCHOBE
26 IPOMBIIIJICHHOTO CIIOC00a MOTyYeHUs bu6nunorexa [IOK
CEpHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPYXKaroIlei cpeibl COEAMHEHUSIMHU CEPbI
97 Brrauciierre MaccoBoit 1071 BEIXO1a bubmuorexa [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJ1eMeHTOB V A-
08 rpymibl. A30T, paclipoCTpaHEHHE B bubnmoreka [IOK
npupoje, GU3NIeCKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMHaK, ero pu3n4ecKue 1 XUMHYECKUE bu6mmoreka [IOK
CBOMCTBA, ITOJIY4YEHUE U IPUMEHEHHE https://m.edso0.ru/00adf004
30 [IpakTrueckas padbora Ne 3 o Teme bubnmoreka [IOK

((HOqueHHe aMMHakKa, UI3y4dCcHHUEC €ro

https://m.edso0.ru/00adf180
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CBOMCTB)»

A30THas KUCIIOTA, e€ pusmueckue u

bubmuorexa [IOK

31
XUMUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnionp30BaHUE HUTPATOB U COJICH aMMOHHS
39 B KaUECTBE MUHEPAIbHBIX Y100pEHUH. bubnmoreka [IOK
XHUMHYECKOE 3arpA3HEHNE OKPYKAOIIEH https://m.edso0.ru/00adf518
CpeIbl COSTMHCHUSIMH a30Ta
®ochop. Oxeun dhocdopa (V) u pochopnas
33 KHUCTI0Ta, GU3NYECKUE U XUMUYECKHUE bubmmorexa [IOK
o https://m.edso0.ru/00adf68a
CBOIICTBa, MOJIy4YeHUE
Hcnonp3zoBanue gpocdaTtoB B KauecTBe
34 MUHEPATBHBIX YAO0OpeHHiA. 3arpsi3HeHne buommorexa LOK
P . yAOOP - 24P https://m.edso0.ru/00adfc20
NpUPOAHOH cpenbl pocdaTamu
35 VYriepoa, pacupocTpaHeHue B IPUPO/IE, bubnmoreka [IOK
buznyeckre 1 XuMHUYEeCKUe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux Gu3ndecKue u
36 XUMUYECKHE CBOMCTBA. DKOJIOTUYECKUE bubnmoreka [JOK
poOJIEMBbI, CBSI3aHHBIC C OKCHJIOM YIJIepoaa https://m.edsoo.ru/00adfebe
(V)
37 VYrosnbHast KUCHOTa U €€ CONn buommorera LOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
38 "ITosmrydyeHue yriekucioro rasa bubmmorexa [IOK
yi T ) \ https://m.edsoo.ru/00ae027e
KauecTBenHas peakuus Ha kapOOHAT-UOH
[lepBoHayanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa [OK
P https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 Kpemuwnii u ero coennHeHust bubmuorexa [JOK
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[TpakTuueckas padorta Ne 5. Pemenue
9KCIICPUMCHTAJIBHBIX 3a/1a4 I10 TCME

https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK

41
«Bakueime HeMeTaJuIbl U UX https://m.edso00.ru/00ae0bf2
COETUHEHUS
Kontponbhas padota Ne3 mo teme

42 «BaxgeuIe HeMeTauIbl U UX bubmmorexa [IOK

https://m.edso0.ru/00ae0el18
COETUHEHUS
OO01mas xapaKTepuCTUKa XUMUYECKUX

43 3JIEMEHTOB — METaJUI0B. MeTtamnnueckas bubnmoreka [IOK
CBSI3b M METAJIMYECKAsi KpUCTAJUTMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA METAIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUN DA HANIPSKEHUN bubmmorexa [OK

R P p https://m.edso0.ru/00ae1156
METAJLIOB
OO6m1me crnocoObl MOTYYSHUST METAJIIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUSAM bubnuoreka [IOK
XUMUYECKHUX PEaKLUid, €CIIU OJIUH U3 https://m.edso00.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 ITousiTHE O KOPPO3UHU METAILIIOB bubmorexa HOK

pP https://m.edso00.ru/00ael278
Bbu6nmuoreka [IOK

47 €JIOYHbIE METAJIIbI
1 https://m.edso0.ru/00ael14b?2

48 Oxcuabl ¥ THAPOKCUIBI HATPUSI U KaTus bubmmorexa [OK

P p https://m.edso0.ru/00ae14b?2

49 [IlemouHO3EMENBHBIE METAIIIIBI — KaIbLHUN U bubmuorexa [IOK

Mar"uu https://m.edso0.ru/00ae15e8
. bubaunorexa [IOK
50 Baxxuelimue coeIMHEHUS KaJIbIIUS 1

https://m.edsoo.ru/00ael15e8
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o1

O00011eHNEe U cUCcTEMATU3aLMs 3HAHUN

52 JKEcTKOCTE BOAEI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa HOK
a yerp https://m.edso0.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKécTKOCTh BOJIBI U METOBI €6 bubmorexa HOK
. A A https://m.edso0.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [IOK
54 ATroMuHAN
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxcunel, ruapokcuabl u conu xenesa (1) u bu6mmoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011eHrEe U cUCTEMATU3aLMsl 3HAHUN
[Tpaktuueckas padorta Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmorera [IOK
p . a https://m.edso0.ru/00ae3de8
«BaxkHelme MeTaIbl 1 UX COETUHEHUD)
Beruucnenus mo ypaBHEHUSAM XUMHUUYECKUX
eaKIINH, eCI OJWH U3 PeareHToOB JaH B
60 i36HTKC W COE )KI/ITI:'I AMeECH bubmorexa HOK
Aep . p ' https://m.edso00.ru/00ae1750
BrrunciieHus MaccoBoi TOJIM BBIXOIa
MPOAYKTa PeaKiuu
61 O06001eHNe U cCUCTEMATHU3aIMs 3HAHUN
62 KonTtponsnas padota Ne4 o reme
«Baxuelniue MeTalIbl U UX COSTUHEHU
63 BemectBa u Marepuansl B IOBCEIHEBHOM bubnmoreka [IOK

JKHU3HH 4YCJIOBCKaA

https://m.edso0.ru/00ae3f50
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64 XHUMHUYECKOE 3arpsA3HEHNE OKPYXKaIOLIEn 1 bubnmoreka [IOK
cpenbl https://m.edso0.ru/00ae4270
65 Ponp XxuMuM B pelieHnn SKOJIO0THYECKUX 1 bu6nunorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111€HNE 1 1 bubnmoreka [IOK
cucTeMaTH3aInsI 3HAaHUH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O600111eHNE 1 1 bu6nmoreka [IOK
CHUCTEMaTHU3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111eHNE 1 1 bubnmoreka [IOK
CUCTEMAaTH3alMs 3HAaHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOJINWYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YUEHUKA
1. Xumus. 8 knace. Yueonuk — ['abpuensa O. C. / M: [poda, 2019

2. Xumus. 3agagnuk. 8-11 knaccel - ['onpagapo A.J1., Xomakor HO.B.,
Honmonos 1O.b.

METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJISA
1. Xumus. 8 xnace. Yueonuk — ['abpuensa O. C. / M: [poda, 2019

2. Xumus. 3agaunuk. 8-11 kmaccel - [ompagapo A.J1., Xomakos HO.B.,
Hononos 1O.b.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



[lesieBbIe OpHEHTHPBI Pe3yJabTATOB Padoveil MPOrpaMmMbl BOCIIUTAHMS,
(¢opmupyembie B paMKax peajm3auuu padoyeil mporpaMMsbl 10 XUMHUH
(ypoBen OOO)

PaGouass mporpamma Bocnutanust MBOY Uyteipckoit COILl peanusyercs B
TOM YUCJIE U Yepe3 UCII0Ib30BaHNE BOCIIUTATENILHOTO MOTEHI[MAIA YPOKOB.

Orta pabora OpHEHTHpPOBaHA Ha (POPMUPOBAHHME IICJIEBBIX OPUEHTUPOB
pE3yNbTaTOB BOCHHUTAHHUS HAa YPOBHE OCHOBHOI'O OOWIEro oOpa3oBaHUs, KOTOpbIE
MOTYT OBITh CPOPMUPOBAHBI, B TOM YHCJIC HA YPOKAX XUMUHU:

IeseBbie OpHEHTHPDI

I'paxxpanckoe BocnuTaHue

3HaIOMMN ¥ TPUHUMAOIINA CBOIO POCCUMCKYIO TPaXAaHCKYIO MPUHAIJIEAKHOCTh
(MIEHTUIHOCTD) B IOJUKYJIBTYPHOM, MHOTOHAIIMOHATIBHOM U MHOTOKOH(ECCHOHATHLHOM
POCCHIICKOM 00IIIECTBE, B MUPOBOM COOOIIIECTRE.

[ToHnMaromMii CONPUUAaCTHOCTH K MPOLLIOMY, HacTosieMy U Oynyiemy Hapoaa Poccun,
TBICSTYEJIETHEN UCTOPUU POCCUICKOM TOCYIapCTBEHHOCTH HA OCHOBE UCTOPUYECKOTO
MPOCBEUIEHUS, POCCUIICKOTO HAlMOHAJIBHOTO UCTOPHUYECKOTO CO3HAHUA.

[IposABnsrOmMMT yBaXXEHHUE K TOCYTAPCTBEHHBIM CUMBOJIaM Poccun, nmpa3qHuKam.

[IposiBnsitomIMiA TOTOBHOCTH K BHIMIOJIHEHUIO 00s13aHHOCTEH rpaxaanuHa Poccuu, peannzanmu
CBOMX I'PaKIAHCKUX MpaB U cBOOO/ TP YBAXKEHUU MPAB U CBOOO]], 3aKOHHBIX HHTEPECOB
JIPYTUX JIFOACH.

Bripakaromuii HenpusiTue 10001 JUCKPUMHUHAIIMN TPaXKIaH, TPOSIBICHUN SKCTPEMHU3Ma,
TeppopU3Ma, KOPPYIILUHU B OOIIECTBE.

[TpuHUMarOIIMIA yyacTHe B )KU3HH KJlacca, 0011eo0pa3oBaTeIbHON OpraHu3alii, B TOM YUCIIe
CaMOYTIPABJICHUH, OPUEHTUPOBAHHBIN HA y4aCTHE B COLIUATIBHO 3HAUMMOM JESITEIIbHOCTH.

IIaTpunoTnyeckoe BOCIUTAHME

Co3zHaroluii CBOI HAIIMOHAJIbHYIO, STHUYECKYIO MIPUHAIICKHOCTh, JIFOOSIIHNA CBOM HApOI,
€ro Tpaauluu, KyJIbTypy.

[IposiBisrOmMI YBa)KEHHE K ICTOPUYECKOMY U KYJIbTYPHOMY HACJEIUIO CBOETO U APYTUX
HaposioB Poccuu, cuMBoiiaM, mipa3iHUKaM, TaMATHUKAM, TPAJAULIUSAM HAPOJIOB, IPOKUBAIOIITUX
B POJIHOM CTpaHe.

3HaroMUN U yBaXKAIOIIUKA TOCTHXKEeHUs Hatel Poguael — Poccuu B Hayke, UCKYCCTBE,
CIIOpTE, TEXHOJIOTUAX, OOEBBIC MTOJABUTH U TPYAOBBIE TOCTHKEHHUS, TEPOEB U 3aIIIUTHUKOB
OrteuecTBa B MPOILIOM U COBPEMEHHOCTH.

I[yXOBHO-HpaBCTBeHHOC BOCIIMTAHHE

3HAIOIUN U YBaXKAIOIINKA TyXOBHO-HPABCTBEHHYIO KYJIbTYpPY CBOETO HApo/a,
OpPUEHTUPOBAHHBII HA yXOBHBIE IEHHOCTH U HPABCTBEHHBIE HOPMBI Hapo10B Poccnu,
POCCHIICKOTO 00IIIeCTBA B CUTYAIIUSIX HPABCTBEHHOTO BBIOOpA (C YIETOM HAIMOHATILHOM,
PEAUTNO3HOM MPUHAIIEHKHOCTH).

Bripaxaroiuii roTOBHOCTh OLIEHUBATh CBOE NOBEAEHUE U MOCTYIIKH, [IOBEICHUE U IIOCTYIIKH
JIPYTUX JIFOAEH C TTO3UIUN TPAIULIUOHHBIX POCCUUCKNX TyXOBHO-HPABCTBEHHBIX LIECHHOCTEN U
HOPM C YYETOM OCO3HAHMSI ITOCJIEICTBUNA TOCTYIIKOB.




Bripakaromuii HenpusTHE aHTUTYMAHHBIX U aCOIMATIBHBIX TTOCTYIKOB, TOBEACHMUS,
MPOTUBOPEUALTUX TPATUIUOHHBIM B POCCHU yXOBHO-HPaBCTBEHHBIM HOPMaM U IIEHHOCTSIM.

Co3zHaroluii COOTHOIIIEHNE CBOOO/IbI U OTBETCTBEHHOCTH JIMYHOCTU B YCIIOBUSX
WHJIMBUAYAJIBLHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAYCHHUE U IIECHHOCTh
MEXHAMOHAJIBHOT O, MEXPEIIMTHO3HOTO COTJIacusl JIF0IeH, HapoaoB B Poccun, yMerommi
00IIaThCS C JIIOJIbMU Pa3HBIX HAPOJIOB, BEPOUCITOBEIAHHIA.

[TposiBnstomMi yBaK€HHE K CTAPIIUM, K POCCUMCKUM TPAJAUIIMOHHBIM CEMEUHBIM IIEHHOCTSIM,
WHCTUTYTY Opaka Kak COI03y MY>KUHHBI M KCHIIUHBI [Tl CO3JaHUsI CEMbU, POXKJICHUS U
BOCIIMTAHUS JETEMN.

JcTeTHYECKOE BOCIIUTAHUE

Bripaxkaronii HOHUMaHUE HEHHOCTH OTE€UYECTBEHHOTO ¥ MUPOBOT'0 MCKYCCTBA, HAPOJHBIX
TpaJUILMi U HAPOJHOTO TBOPUYECTBA B UCKYCCTBE.

[IposiBisOmM 5MOLMOHATIEHO-UYBCTBEHHYIO BOCIIPUMMYHUBOCTD K Pa3HbIM BUJAaM UCKYCCTBa,
TPaJUIUsM U TBOPUYECTBY CBOETO M IPYTUX HAPOJIOB, TOHUMAHUE UX BIUSHUA HA MTOBEJICHUE
JIFOJICH.

Co3Haromui poJib Xy10)KECTBEHHOM KYJIbTYPbI KaK CpEICTBA KOMMYHHUKALIUH U
CaMOBBIPXCHHSI B COBPEMEHHOM OOIIIECTBE, 3HAYCHHE HPABCTBEHHBIX HOPM, IICHHOCTEH,
TPaJHuLINI B HCKYCCTBE.

OpueHTHpOBaHHBIN Ha CAMOBBIPAXKEHUE B PA3HBIX BUJAX UCKYCCTBA, B Xy/10)KECTBEHHOM
TBOPYECTRBE.

Pu3znyeckoe BOCIUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbSI H 3MOIHOHAJIBHOIO
0J1aronoJy4us

[ToHuMaroIMii IEHHOCTH JKU3HU, 3I0POBBS M 0€30MMaCHOCTH, 3HAUCHHE JTMUYHBIX YCUIIUN B
COXpaHEHHUH 3/10pPOBbSI, 3HAIOIINNA U COOITIOAAIONINIA ITpaBuiIa 0€301MacHOCTH, 0€3011aCHOTO
MOBEJICHUS, B TOM YHCJie B HH()OPMAITHOHHOU Cpeie.

Bripakaromuii ycTaHOBKY Ha 37J0pOBBIN 00pa3 )KU3HU (30POBOE MTUTAHKE, COOIIOICHUE
TUTUEHUYECKUX MPABHII, COANAHCUPOBAHHBIN PEXKUM 3aHSATHI U OTIBIXA, PETYISIPHYIO
(U3NYECKYIO0 aKTUBHOCTB).

[TposiBnstoNMiA HEMPUATHE BPEIHBIX MPUBBIYEK (KYPSHHUS, YIIOTPEOICHHS aTKOTOJIS,
HapKOTUKOB, UTPOBOW M MHBIX ()OPM 3aBUCHUMOCTEH), MIOHUMAaHNE UX TOCIEICTBHMI, Bpena A
(U3UYECKOTO U IICUXHYECKOTO 3/I0POBbSI.

YmMeromuii 0co3HaBaTh (PU3HMUECKOE U IMOITMOHATBHOE COCTOSTHUE (CBOE U IPYTHX JIFOJIEH ),
CTPEMSIIIHIACS YIIPABJIATH COOCTBEHHBIM AMOIIMOHATIBHBIM COCTOSTHUEM.

CriocoOHBII aanTUPOBATHC K MEHAIOIIUMCSI COIIMATIbHBIM, HH)OPMAITMOHHBIM U
IPUPOJHBIM YCIOBUSAM, CTPECCOBBIM CUTYAIIHSIM.

TpynoBoe BocniuTanue

YBaxarmum Tpy.l, pe3yJIbTaThl CBOETO TPyAA, TPYJAa APYTHUX JIIOACH.

[TposBisirommii UHTEPEC K MPAKTUIECKOMY U3YUICHHIO IPodecCuii M Tpy/ia pa3IndyHOro poja,
B TOM YHCJI€ HA OCHOBE IPUMECHEHMS IPEAMETHBIX 3HAHUIA.

Co3Haromuii BaXXHOCTb TPYA0I00Us, 00y4eHUs TPYy, HAKOIUIEHUS] HABBIKOB TPYJIOBOM
JeSITEIbHOCTH Ha MPOTSDKEHUH KU3HU JUTS YCTICITHON NpoQecCHOHaIbHON caMopeann3aiiy B




pPOCCHIICKOM OOIIIECTRBE.

VYyacTByromuii B pelIEHUN IPAKTHYECKNUX TPYIOBBIX J€J, 3a]1a4 (B CEMBE,
o011e00pa3zoBaTeIbHON OpraHU3aIiK, CBOCH MECTHOCTH) TEXHOJIOTHUECKOM U COIMATBHOM
HaIIpaBJICHHOCTH, CIIOCOOHBIM HHUIIUUPOBATD, IJITAHUPOBATH U CAMOCTOSTEIHLHO BBITOJIHSTh
TaKOro pojia AeATeIbHOCTb.

Bripakaromiuii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M MIOCTPOSHUIO WHANBHIYaIbHON
TPaeKTOpUX 00pa30BaHUS M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOIIECTBEHHBIX
WHTEPECOB, NOTPEOHOCTEM.

IKOJIOrH4YecKoe BOCMIUTAHUE

[ToruMmarommuii 3Ha4eHNE U TII00aTbHBIA XapaKTep dKOJOTHIECKUX MTPOOIeM, TyTeH ux
pelIeHus], 3HaYeHHEe IKOJIOTUIECKON KYJIbTYpPHI UeIOBEKa, OOIIECTBA.

Co3zHaromuii CBOI0 OTBETCTBEHHOCTh KaK rpakJaHIHA U MOTPEOUTENS B YCIOBUSIX
B3aMMOCBSI3U PUPOJHOMN, TEXHOJIOTUUECKON U COMAIIBHON CPEI.

Bripaxkaromunii akTHBHOE HETIPUSITUE NEUCTBUH, IPUHOCAIIMNX BPEA MPUPOJIE.

OpueHTUPOBaHHBIN HA IPUMEHEHUE 3HAHUN €CTECTBEHHBIX U COLIMAJIBHBIX HAYK JJISl PELEHUs
3a/1a4 B 00J1aCTU OXpaHbl IPUPO/IbI, INTAHUPOBAHUS CBOUX IOCTYIKOB U OIIEHKH UX BO3MOXKHBIX
MOCJEACTBUM ISl OKPY>KAIOLIEH CPEbL.

Y4acTByOINN B TPAKTUYECKON JAESITEIBHOCTH SKOJIOTUYECKOU, TPUPOTOOXPAHHON
HaIIPaBJICHHOCTH.

HeHHOCTI/I HAYYHOI'O ITO3HAHUA

BrIpakaromuii mo3HaBaTeIbHBIE HHTEPECHI B PA3HBIX MIPEIMETHBIX 00J1acTIX ¢ y4ETOM
VHIMBUAYATBHBIX HHTEPECOB, CIIOCOOHOCTEH, JOCTHKCHHIM.

OpueHTHPOBaHHBIN B ACSATEILHOCTH HAa HAyYHBIC 3HAHUS O TIPUPOJIC U OOIIECTBE,
B3aMMOCBA35X Y€JIOBEKA C MPUPOJHON U COLMATIBHOMN Cpe1oi.

Pa3zBuBaroiuii HaBbIKM MUCIOJIb30BAHUS PA3JIMUHBIX CPEACTB MO3HAHUS, HAKOIUICHUS 3HAHUM O
MHUpE (SI3BIKOBAsI, YUTATEIILCKAS KYJIbTYpa, AEITeIbHOCTh B MH()OPMAIIMOHHOM, T(DPOBOIA
cpene).

JleMOHCTpHUpYIOLTNI HABBIKK HAOIIOACHUM, HAKOTUICHUS (DAKTOB, OCMBICIICHUS OIBITA B
€CTECTBEHHOHAYYHON M TYMAHUTAPHOU 00JIACTSAX IMO3HAHUS, UCCIIEIOBATEIIbCKON
TSI TETbHOCTH.




