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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yaueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET 00s3aTeNbHOE peIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XHUMHM € 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 OO0IIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Yy4€OHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaloIIerocs MO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHH CIY>KUT OCHOBOM Jyisi (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

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

BHOCHUT BKJaJ B (DOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB WX CAMOCTOSTEIbHOW y4yeOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHHS, 3aKIaJblBa€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouuxcs;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4HBIM 3HAHUSAM, K PUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIA] B 3KOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpENeEHHOM dTare eé
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 CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
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 OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHYECKOH CBSI3H;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JPYyromy, BBINONHAS (QYHKIUU OOBSCHEHHUS W MPOrHO3HPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO 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 w3ydyeHUH XWMHUH TPOUCXOAUT (opMUpOBaHWE 3HAHWUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEHUIIHUX (aKTOB, IMOHATHHA, 3aKOHOB M TCOPETUUSCKUX ITOJIOKCHHM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
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NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENILHOW M  Yy4eOHO-MCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcss K CaMOCTOSTEIbHON IO3HABATEIbHOM JI€ATEIbHOCTH, HAYYHbBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHBEPCAIbHOE 3HAUYCHUE ISt
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre o0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXAIOIIET0 MHpA, UCIHOJIb3Ysl 3HAHUS U ONbBIT, MOJYYEHHBbIE NMPU H3YYECHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IIENAX
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 MpOGWiIs ¥ HAMPABIECHHOCTH JaTbHEUIIETrO
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).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemecrBa. PHU3MYECKHE CBOMCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
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 ¢opmysia. BajgeHTHOCTh aTOMOB XHMHUYECKHX DSJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuecTBo BemiectBa. Moisib. MonsipHas Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEAKIIUN (COSTUHECHUS, PA3IOKCHUS, 3aMEIICHUs, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3NMYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIIOJCHUE
¢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
ONHMCaHUEe TMPU3HAKOB IPOTEKAaHUS XHWMHYECKUX peakiuil (passiokeHue 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, JUCTUUIAIMSA, XpoMaTorpadus, IpoBeAeHNe OYMCTKH TTOBApEHHON
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 Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakumu TopeHusi). Oxcuabl. [Ipumenenne xucimopoma. CrocoObl
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MOJIYYEHUSI KUCIOpoJia B JabopaTopuud W MPOMBIIUIEHHOCTH. 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, yCWJIEHHE MapHUKOBOro 3¢ (dekra, pa3pylieHue 030HOBOTO CJIOS.

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

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

duznueckue CcBOMCTBa BOJbl. Boma kak pactBoputenb. PacTBOphI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIEeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie U B KHM3HU 4denoBeka. KpyroBopoT Boabl B MPUPOIE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

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

OcHoBanus. Knaccudpukauuss ocHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCHOT. Psan axktuBHocTm metamoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

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

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (moxkapa), O3HAKOMJIEHHME C oOpa3laMHu OKCHIIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW PACTBOPEHMS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),
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UCCJIeIOBAaHHE O0pa3lOB HEOPraHWYECKHUX BELIECTB Pa3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOTO METa/ljla JAPYTMM M3 pacTBOpa COJHU, PEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKMCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METaJUIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepnoanueckuii 3akoH. [lepuoguyueckast cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANEKTPOHHBIX ~ 000J04€K aToMOB  TMepBhIX 20 XUMHUYECKHUX  DIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxenuto B [lepuonnueckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

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

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOcCTaHOBIEHNA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4eHHE 00pa3lloB BEHIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakny pa3ioKeHHs, COeTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanusa MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSTUN, TAK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAy4YHBIM (pakT, runoresa, Teopus,
3aKOH, AaHajiu3, CHHTE3, KiIacCupUKalus, THEePUOJAUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOMbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKHUIM 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSTHUE BEIIECTBA, ra3, (PU3MYECKUE BEITUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE3/1bI, COoIHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE TMOPOJIBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XMMHYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJIOB, Kalus, KalbLHUs H UX
COCIMHEHUN B COOTBETCTBUM C IIOJIOKEHUEM OJJIEMEHTOB B Illepumomnueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbBl XUMUYECKOW CBSI3U. THIBI KPUCTATITUYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUNA KPUCTAJUIMYECKONU PEHIETKU U
BHUJa XUMHUYECKOM CBA3H.

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

Knaccudukanus XuMU4ecKuX peakiuii Mo pa3IudHbIM MpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINH, TEPMOXUMHUUYECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [[oHATHEe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU M TIOJ0KEHUE XHUMHYECKOTO

paBHOBECHS.
OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBiieHHe  ypaBHEHHUU
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OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIUTHUECKON JUCCOLUALINH. DIEKTPOITUTHI U HEANEKTPOJIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun nonHoro oomMeHa. Y cjaoBuS MPOTEKAHUS PEAKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUM U COJIeM B CBETe MPEACTABICHUNH 00 IJIEKTPOIUTHUECKON
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMUA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MPOLECCA AUCCOLNMALMM KHCIOT, LIENOYEed U COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne 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 CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHEe CBOWMCTBa cepbl. CepoBOMOpOAd, CTpOCHUE, (PU3HUECKHE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kuciioTa, (QU3NYECKHME M XUMUYECKHE CBoWcTBa (00mMe Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a TMOJYyYEHHUSI CEPHOM KHUCIIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha
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cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B MpUPOAC. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJJOEMOB), CLIOCOOBI €T0 NMPEeA0TBPALLCHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIIEHUS. A30T, paCIpOCTPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue U XMMHYECKHUE CBOMCTBA, OJdyyeHne U npuMeHenue. Conu aMMOHUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THAsl KHUCIIOTa, €€ MOoJydeHue, PU3NYEeCKHUe U XMUMHYECKUe
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0opeHnii. XuMU4YecKoe 3arps3HeHUe OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajoTponHeie Moaudukanuu (ocdopa, duzmUueckne M XUMUYECKHUE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonydenue. Mcnonb3zoBanue (hpochaTtoB B KAUECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupone. Okcuabl yriaepoja, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U € conu, X GU3NIecCKUue U XMMUYECKHE CBOMCTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTHIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsl 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, OeliKax, yrieBoaax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX 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. CHUIMKAThI, X UCIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKChepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIOCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M HUX COEJUHEHHI (BO3MOXXHO MCIOJIb30BAHUE BHIEOMATEPHAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHCJIOTBI, HW3y4YCHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJI0JieHUuEe NpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (U3UYECKHUMU
cBoiicTBaMu a3ora, (ochopa W HUX COENMHEHHIN (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KaueCTBEHHBIX pEaKIui Ha MOH aMMOHHUA U (ochaT-uOH U M3yYEHUE MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJECUCTBUE KOHLIEHTPUPOBAHHOM a30THOU KUCIIOTHI C ME/IBIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aICOPOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPONCTBOM MPOTUBOTa3a, MoJyuyeHue, COOMpaHue, paclo3HaBaHUE U HU3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX 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

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxeHus B llepuognueckon cucreme Xumuyeckux »diemeHtoB JI. .
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAss  PEMIETKA.  OJJNEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIOCOOBI TMONIy4eHUs MeTaioB. [loHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CrocOOBI 3amuThl UX OT Kopposww. CriaBel (CTallb, YyryH, JIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
anementoB JI. M. MenneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U

11



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux sneMeHtoB JI. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NYECKHe U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

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: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOEHHE aToMa, HaxXOXIAeHUWE B mnpupoae. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, TuApoKCcH bl U comu xxenesa (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB  KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJEUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIBI, IIpOLIECCa TOPEHUS KeJIe3a B KHUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMI HA MOHBI: MAarHus, KaJblWs, ATIOMUHUSA, IMHKA, JKEJIe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HWOHAMM HaTpus, Kajdusl W KalblUg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE YKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «Baxknenmue
METAJJIBI U UX COCTUHEHUSI».

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 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lioB MAaTEpPUATIOB (CTEKJIO, CIUIaBbl METAJUIOB, MOJUMEPHbIE
MaTepuasbl).

Mexcnpeomemmuuvle ceasu
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Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOr' O IIUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETIMPOBAHUE, HU3MEPEHHUE, MOJENb, SBJICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: maTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JIUIJICKTPUKU, (POTODIEMEHT, BEIIeCTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, rugpocdepa, MUHEpATbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.
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IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3ylbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOLIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
o0miecTBe MpaBWIaMH M HOPMAaMH TIOBEJEHUS U CIOCOOCTBYIOT MpolieccaM
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEeHNE ONbITA JEATENbHOCTH 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 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTMKEHHUSIX M OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPEICTaBICHUS O COLMAJbHBIX HOpPMax M MpaBUIaX MEXINYHOCTHBIX
OTHOUIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBIMIOJTHEHUN Y4Y€OHBIX, IIO3HABATEIbHBIX 3a7a4, BBINOIHEHUH XUMHYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE MPEICTaBICHUS] O BEIIECTBE M XMMHUYECKOW peaklluu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HayYHOW KapTHHBI MUpA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa 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,
N03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN
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JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTP K  caMo0Opa3oBaHUIO, TPOEKTHOM U  HCCIIENOBaTENbCKON
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 TIOCIEACTBUUA 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 MPAKTUYECKOMY U3yUYeHHUIO TTpodeccuii 1 Tpyaa pa3iuyHOro 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
MHTEPECOB U CIIOCOOHOCTU K XMMHU, 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 €€ CYyIECTBOBAHMSI, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 37I0POBBIO, OCO3HAHHME IEHHOCTH COOJIIO/ICHUS
paBmI 0€30ITaCHOTO MTOBEAEHUS TIPH padOoTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
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 TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMETHBIX pPE3YNbTATOB BBIICISIOT 3HAYAMBIC 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 3HAHUU W3 ATHUX NPEIMETOB (HOPMHPOBATH MPEACTABICHUE O IETOCTHOU
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HAY4YHOW KapTUHE MUpa, U YHUBEpCaAJIbHbIC YuyeOHbIE NCUCTBUS (IT03HABATEIbHEIC,
KOMMYHHUKAaTHBHBIE, PETYJISITHUBHBIC), KOTOpbIE OOECHeUMBaOT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIAHUPOBAHUIO W OCYIIECTBICHUIO y4YeOHOM
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE /1eliCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUU (BBIACIATh UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIWBATh B3aUMOCBSI3b C JAPYTMMHU TOHSITHUSMH), HUCIOIB30BATh
MOHATHUSA JUISI OOBSICHEHHS OTJEIbHBIX (paKTOB U SBJICHUM, BEHIOMpPATh OCHOBAHUS U
KPUTEPUU IS KIacCU(PHUKAIMK XWMHYECKHUX BEIIECTB MU XUMHUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCykaeHus (MHAYKTHUBHBIC, JEAYKTUBHbBIC, 0 aHAJIOTHN),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBBIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3y4aeMbIX O0BEKTOB — XMMHUYECKHX BEIECTB M XUMHUECKUX PEaKIINH,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiicTBHS .

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKXKE B KauyeCTBe OCHOBBI I (OPMHPOBAHHUS THIIOTE3BI I10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOMIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €0 Pe3yNbTaT, (HOPMYIUpOBaTH 0000IIECHHS 1
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pPa3JIMUHBIX BUJIOB U (POPM MPE/ICTABICHUS, MOTYYaeMYyI0 U3 Pa3HBIX HUCTOYHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KPUTUYECKH OIICHUBATh IPOTUBOPCUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;
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YMEHHE MPUMEHSTh Pa3IMYHbIC METOJBl M 3alpOoChl MPHU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCTIOJIB30BAHUS PA3JIMUYHBIX TOMCKOBBIX 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 JEATENHbHOCTU MH(POPMAIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B XOoJ€ jauaiora W (Wiu) AUCKYCCHH) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATETbHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTax; JAeNiaThb MPE3EHTALNIO
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIBHOCTH  MPU  PELICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryiasiTuBHbIC YHUBEpPCAJIbHbIEC YUeOHbIE 1eiiCTBHSA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIU JEATEIbHOCTH, IUIAHHPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENIbHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJIH30BaTh U aHATU3UPOBATH KOHTEKCTHI, Mpe/IjlaraéMbie B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4yHbI€ 3HAHMS, YMEHUS U CIIOCOOBI

17



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEITbHOCTA MO  IOJYYEHHI0 HOBOTO 3HAHWA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydenusi B 8 kiacce npeiMeTHbie pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpPOIHASI M HEOIHOPO/AHAS ), BaJIEGHTHOCTh, OTHOCUTENIbHASL aTOMHAs U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHCJICHUSI, XUMHYECKasl peakius, Kiaccupukamusi peakiuil: peaxkiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJB30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHHS (HopMys
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKONW CBs3M (KOBAaJIGHTHAas 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 COXPAHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABl, COOTHOCUTH O0O3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB
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XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij sipa, 00lliee YUCio dJIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

NPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATEIbHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, KilacCU(PUKaAIHUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NMO3HAaHUSA — HAOJIOJEHUE, H3MEpPEHUEe, MOIEIUPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BaHUS  XUMHYECKOM  TOCYIOM 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), INPUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, herondTanenH, METHIIOPAHXK U JPYTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JIIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOME€Ha, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMble H
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HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTANIMYECKAass penieéTka, KOppo3usi METaIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JJIi COCTaBjieHUs Gopmyi
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEAMHEHUU Mo ¢opmyriaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IMOHMUMAHHUE: ONHUChIBATH W XAPAKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpynma)», Maneie W OONbIIME TEPUONBI, COOTHOCUTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
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 HUX COCAUHEHUN B
npeaenaax 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
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHIO CTENEeHEH OKHUCIIEeHUS
XUMHYECKUX PJIEMEHTOB);

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

COCTAaBJISITh  YPABHEHHSI JJEKTPOJIMTUYECKOM JUCCOLMALMMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO
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oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJIAPHYIO W  MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr0 »JJeMeHTa 1o QopMyIie
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7abopaTopHBIM  O0OpYJIOBaHMEM, a TakK)Ke IpaBuja oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHMM C HWHCTPYKIMSIMH TI10 BBIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICIUTEIBHON NEATCIbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHUE, CHUCTEMaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIE METOIbl IIO3HAHUS —
HaOII0JICHUE, MU3MEPEHHE, MOJCSIMPOBAHUE, SKCIECPUMEHT (pealbHBIN U
MBICJICHHBIH ).
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TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
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 5 bubmuorexa [IOK

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

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 bubmuotexa [JOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 1 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 8 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu
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[Tepuoauueckuii 3aKOH U
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 31eMeHTOB [l. 1. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OxuCIHTENEHO- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOI'PAMME
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9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
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 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peakiuii 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 1 bu6nuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OOm1ast XxapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpynisl. A3oT, pochop 1 ux 7 1 bubmmorexa LIOK
' PyIHIBL ’ 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
KPEMHMH U UX COEIMHEHUS
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Hroro no pazueny 25
Pa3gea 3. MeTa/sibl M UX COSANHEHU ST
. bubmuorexa [IOK
3.1 Obmue cBoicTsa MeTaLIoB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxueilimne MeTaisl 1 UX COSTUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xamomas cpeaa
4.1 BentectBa 1 MaTepualisl B )KA3HU YEJIOBEKA 3 Bubmorexa IOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 Bubmorexa I{OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITIPOTPAMME 68
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HNOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
K 9
0JINYECTBO YaCOB JIEKTPOHHbIE AKTII
Ne Hara uudgpoBbie
Tema ypoka (popma
n/n Bceero U3ydeHusi  oOpa3zoBaTeSibHbIE
padoThI)
pecypcsl
1 [Ipenmer xumuu. Poib XumMuu B :KU3HU 1 but6mmoreka [IOK
yejioBeKa. Tela u BemecTBa https://m.edsoo.ru/ff0d210c
2 Ilonsarue o MeTogax MO3HAHUSA B XUMHUHU 1 bubmorexa LHOK
A https://m.eds00.ru/ff0d227e
[Mpaktuyeckas padora Ne 1 «IIpaBuna paboTs
3 B J1a00OpaTOPUH U IPUEMBI 00PAIIEHUS C 1 bubmorexa [IOK
patop p patit https://m.edsoo.ru/ff0d23dc
1abopaTOpPHBIM 000PYIOBAHUEM
4 UucTteie BemecTBa U cMecH. CrocoOb! 1 bu6mmoreka [IOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpaxTrdeckas pabora Ne 2 «Paznenenue
5 cMeceli (Ha mpuMepe OYMCTKY TTOBAPEHHOM 1 bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMEL 1 MOJICKYIIEL 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHE IEMEHThI. 3HAKHU (CUMBOJIBI) 1 bu6mmoreka [IOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeIe U CI0XKHBIE BEIIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUCHUE 1 bubmorexa [OK
yip M https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB. 1 bubmuorexa [IOK
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Xumunueckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

11 OtHocuTeNbHAs aTOMHAs Macca. 1 bubmuorexa [JOK
OTtHOCHUTENBbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10y XUMAYECKOTO DJIEMEHTA B 1 bubmuorexa [IOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c¢
13 KommuecTBo BemecrBa. Monb. MoisipHast 1 bu6mmoreka [IOK
macca https://m.edsoo.ru/ff0d5230
14 ®u3znyecKre U XUMUUECKHUE SIBJICHUS. 1 bubnmoreka [IOK
XuMuyecKas peakuus https://m.edsoo.ru/ff0d37fa
IIpu3Haku 1 ycaoBUs IPOTEKaHUS bu6nuoreka [IOK
15 . 1
XUMHUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELLIECTB. 1 bu6nmoreka [IOK
XHUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancienus konmmaecTBa, MacChl BEIIECTBA 10 1 bubmuorexa [JOK
YPAaBHEHUSIM XUMUYECKUX PEAKLIUNA https://m.edso0.ru/ff0d5708
Knaccudukarus XxuMruueckux peakiun
18 (coe I/IHq;HI/ISIH a3JI0YKCHHS 3a1\I;e CLII{I/ISI 1 bubmorexa OK
A P > SAMCTHEHIEL htps://m.edsoo.ru/ff0d3f34
oOmMmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O600IeHNE 1 1 bubmmorexa LIOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUI
KonTponbhas pabora Nel no teme «Bemecta bubnuorexa LIOK
20 1
Y XMMHYECKUE PEAKLIUI) https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB Bo3yxa.
X X bu6mmoreka [IOK
21 Kucnopom — aiaeMeHT ¥ IpoCTOE BEIIECTRO. 1

O3o0H

https://m.edsoo.ru/ff0d448e
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dusuueckre U XUMHUYECKHAE CBOMCTBA

22 KHACJIOpoa (peakiiuy OKUCIICHUS, TOPEHHUE) 1 bubmmorexa [IOK
POAa \pearty > TOPEIHE). https://m.edsoo.ru/ff0d4614
[Tonsitue 00 okcumax
CrocoObI MOTy4eHUST KHCIIOPO/ia B
23 nabopaTopHu iqn OMBII_HJ'IerH(leTI/I 1 bubmorexa [IOK
paTop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoa
TemmoBoii 3 GEeKT XMMHUYSCKOM PEaKIIUH,
24 IIOHATHE O T(i)(bMOXI/IMI/I‘-IeCKOM paBH;IHI/II/I 1 bubmorera [IOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUUECKHUX PEAKIUIX
TomnmuBo (HedTh, yroiab ¥ METaH).
25 3ar SISHGPEI/IC(I;OS yra CIIOCOOBI lro 1 bubmorera [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
ITpaktuyeckas padora Ne 3 o Teme
26 «I[Tonmyyenue u coOupaHue KHCIOpoaa 1 bubmorera [IOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY
97 Bonopon — 351eMeHT 1 PpOCTOE BEILECTBO. 1 bu6nuorexa [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
08 duznyeckre 1 XUMHYECKHE CBOMCTBA 1 bu6nmoreka [IOK
Bojiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [IOK
2 IT 1
o OFFTHE O KHEJOTAx 1 coMxX https://m.edso0.ru/ff0d50d2
30 CriocoObl osTyyeHHs BO10poia B 1 bu6mmorexa [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padora Ne 4 o Teme
31 «[TonydeHnue u coOMpaHKe BOIOPOIA 1 bubmmorexa [IOK
i onp pOa, https://m.eds00.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
32 Moutsipabiii 00bEM ra3oB. 3akoH ABOTaApO 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d542¢
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Brrancnenus O6’BéMa, KOJIMYECTBA BCIICCTBA

33 rasa Io ero u3BeCTHOMY KOJINYECTB 1 bubmorexa HOK
MY Y https://m.eds00.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKIMU Ha OCHOBE 3aKOHA 00BEMHBIX 1 bubmorexa HOK
peaxtl i https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dOu3nyeckue U XMMHUICSCKHE CBOMCTBA BOJIbI 1 bubmorexa [IOK
s https://m.edsoo.ru/ff0d587a
. bubmuorexa [IOK
36 CoctaB ocHoBanwuii. [lonsatue 00 nHANKaTOpaX 1 httos:/m.edsoo.ru/ffod59e2
Bona xak pactBoputens. HacbllieHHbIe U
37 HECHACBIIICHHEBIC pacTBOPEL. MaccoBas 10 1 bubmorera [JOK
B PACTROPEL. A https://m.edso0.ru/ff0d5b40
BEIIECTBA B pACTBOpE
ITpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOPOB C OIPEAEIIEHHOM 1 bubmorexa LOK
P . . P p b https://m.edsoo.ru/ff0d5eba
MacCCOBOM JIOJICH pacCTBOPEHHOTO BEIIECCTBAY
39 Konrponsnas padora Ne2 o teme 1 bubmmorexa [IOK
«Kucnopoa. Bonopoxn. Bona» https://m.edsoo.ru/ff0d6342
OKcHIIBI: COCTaB, KJIacCU(UKAIUS, Bbub6muoreka [IOK
40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlosnydeHue 1 XUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX 1 bubmmorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUA: COCTaB, Ki1accuduKarus, bu6nmnoreka [IOK
42 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IlosrydeHue U XUMUYECKUE CBOMCTBA 1 bubmuoreka [IOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, 1 but6mmoreka [IOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyeHne 1 XUMUYECKHUE CBOMCTBA KUCJIOT 1 bubmorexa OK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATYpa, CIIOCOOBI 1 bubnuorexa [JOK
MOJIy4eHUs, XUMHUECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpakTrueckas padbora Ne 6. Pemenue
JKCIEPUMEHTAIBHBIX 3aJa4 110 TEME bu6nuorexa LIOK
47 1
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEJIMHEHUI»
48 ['eneTnveckas CBsI3b MEXAY KJIacCaMH 1 bubmuorexa [IOK
HEOPraHUYECKUX COCTMHEHHI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 006006 i 1
ODHICHHE 1 CHCTCMATHSATILT SHAHH https://m.edso00.ru/00ad9ch2
50 Konrponsnas padora Ne3 no reme "OcHOBHBIE 1 bubmumorexa LIOK
KJIACChl HEOPTaHUYECKUX COEMHEHUI" https://m.edsoo.ru/00ad9ela
[lepBBIe OMBITKH KIACCHU(PUKAITAN
51 XUMHUUYECKUX AJIeMeHTOB. [loHsTHE O TpymTax 1 bubmmorexa [IOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JICMEHTOB
[Tepuonnueckuii 3akoH u Ileprnonnueckas
52 cUucTeMa XMMHUYECKuX 3yiemeHToB /. U 1 bubmmorexa LIOK
o https://m.edsoo.ru/00ada52c
Menpaeneesa
bu6mmorexa [IOK
53 IT 1
CPHOALL, TPYHIILL TOMPYTHIE https://m.edsoo.ru/00ada52c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. 1 bubmuorexa [IOK
N3oTomnsl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000I0YeK aTOMOB But6 OK
55 anemeHToB Ilepuoandeckoit cucremsr /1. U. 1 ubnnotexa [

Menpeneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECKOI'O 3JICMEHTA I10

56 €r0 HOoJIOKEeHUIO B Ilepnoanueckoi cuctemMe 1 bubmmorexa LHOK
proa https://m.edsoo.ru/00ada824
1. 1. MeHnneneena
3nauenue [lepuonnyeckoro 3akoHa Jist
57 a3BUTHS HAayKU U npaktuku. J[. 1 1 bubmorexa [IOK
P y . P . T https://m.edsoo.ru/00ada96e
MeHneneeB — y4€HBIH, TIeIaror 1 rpakIaHuH
DNEeKTPOOTPUIIATEILHOCTh ATOMOB bu6nuoreka [IOK
58 1
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Honnas XuMUIeCKas CBAsk 1 https://m.edsoo.ru/00adac34
60 KoBanieHTHAs TTONSIpHAS XUMHUUYECKAS CBI3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HermonapHas XUMAYECKAs CBA3h 1 bubmorexa [OK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
62 Crenens okucenns 1 https://m.edsoo.ru/00adae28
63 OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIE PEAKIIAN 1 Eubmorexa ITOK
peaxit https://m.edsoo.ru/00adb076
bu6mmorexa LIOK
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN 1 httos:/m.edsoo.ru/00adb076
65 KonTponbhas padora Ne4 o teme «CtpoeHue 1 bubnuorexa LIOK
aroma. XUMHUIECKas CBSI3L) https://m.edsoo.ru/00adb486
66 PezepHblil ypok. O60011eHNE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbliil ypok. O60011eH1e 1 1 bubnmoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ad9ch2
68 PezepBublii ypok. O60011eHNE U 1 bubnuoreka [IOK

CUCTCMAaTHU3al i 3HaHHI

https://m.edsoo.ru/ff0d61c6
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9 KVIIACC

KoanuyecTBo 4acos

DJIEeKTPOHHBIE

AKTII
Ne Hara undposbie
Tema ypoka (popma
n/n Bceero U3YYeHHS o0pa3oBaTesibHbIE
padoThI)
pecypchbl
Ilepnoanueckuii 3axkoH. Ilepuonuyeckas
1 CI/IfTeMa XUMHYECKUX BJIGMIG)HTOB A" 1 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubamorera LOK
P P https://m.edso0.ru/00adb6b6
MepHOOB
3 Knaccudukanus u HOMEHKIaTypa 1 bub6mmoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Buabsl XuMHUEeCKON CBSI3U U THITBI 1 bubmuorexa [IOK
KPHUCTAJUTMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel no teme
5 «IToBTOpEeHue u yriydaeHue 3HaHUHI 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca»
6 Krnaccugukanus XuMu4ecKux peakiuii no 1 bub6numorexa LIOK
pa3IMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsiTe 0 CKOPOCTH XUMHUYECKON PEaKIIHH.
7 [ToHsiTE O TOMOTEHHBIX U TE€TEPOTCHHBIX 1 bubmmorexa [IOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTHE 0 XUMUYIECKOM PABHOBECHH.
8 @DaxTopsl, BIUAIOIIKAE HA CKOPOCTh 1 bub6nmoreka [IOK

XHUMHYECKOMN pCaKkuun U MOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHA

https://m.edsoo.ru/00adc28c
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9 OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnmoreka [IOK
peakuun https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIUTUYECKON JUCCOLIUALUN. 1 bu6nmorexa LIOK
CunbHble U crabble 3IeKTPOIUTHI https://m.edsoo.ru/00adcd68

bubmuorexa [IOK

11 " 7 1

OHHKIC YPaBHCEHHIA peatint https://m.edso0.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE IpeJICTaBICHUN 00 1 bubmmorexa [JOK
e . https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON AUCCOLMAIITN
XUMUYECKUE CBOMCTBA COJIEH B CBETE
13 MIPEJICTABICHUH 00 AIEKTPOITUTHICCKOM 1 bubamorexa [IOK
pell P https://m.edsoo.ru/00add8b2
JUCCOIMAIINN
bu6nuoreka [IOK
14 IT i 1
OIUITHE O THApOIHSe cojter https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00600 7 1
ODHICHIE 1 CHCTEMATHAIIA SHATIH https://m.edso0.ru/00addd12

16 [paktuyeckas padora Ne 1. «Permenune 1 bu6nmorexa LIOK
JKCHEPUMEHTAIBHBIX 332U https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 «INEKTPOTUTHIECCKAS TUCCOITAAIINS 1 bubmorexa LIOK

P A HHAL. https://m.edsoo.ru/00addec0
XUMHUECKHUE PEAKIIMU B PACTBOPAX»

18 OO01mas xapakTepucTUKa raJoreHoB. 1 bubmuorexa [IOK
XHMMHUUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xopooaopod. ComnsiHast KHCIIOTa,

19 XUMUYECKHUE CBOMCTBA, MOJTyYeHNE 1 bubmorexa LIOK

> oMYA ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTrueckas padora Ne 2 o Teme 1 bubnmoreka [JOK

«[TosyyeHue CoJIIHON KUCIIOTHI, U3yYEHUE €&

https://m.edsoo.ru/00ade348
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CBOMICTBY»

Brraucnenus 1o YPaBHCHUAM XUMHUUYCCKHUX

21 €aKIIii, eclii OJIMH U3 PEareHTOB JaH B 1 bubmmorexa [JOK
peaKiii, A P A https://m.edso00.ru/00ade488
M30BITKE
29 O6mas xapakrepuctuka 31emMeHToB VIA- 1 bubnmoreka [JOK
IpyHIbI https://m.edso0.ru/00ade64a
AnnoTpornHbie MOIU(DUKAIINH CEPBI.
23 Haxo : €HHUE Cephl Hq:eé coe I/IHCII)-II/Iﬁ B 1 bubmmorexa [IOK
e p f[ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOWCTBA CEPhI
CepoBonopoi, cTpoeHue, Gpuznieckue u bubnmoreka [IOK
24 . 1
XUMHUYECKHAE CBOKCTBA https://m.edso0.ru/00ade802
25 Oxcunsl cepol. CepHast KUCIIOTA, (GPU3HUECKUe 1 bubmuotexa [IOK
Y XMMHYECKHE CBONCTBA, MPUMEHECHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllny, JIekKallle B OCHOBE
26 MIPOMBIIIIEHHOTO CII0co0a MoTy4eHus 1 bu6nuoreka LIOK
CEepPHOU KUCIOTHI. XMMHUYECKOE 3arpsi3HEHUE https://m.edso0.ru/00adec8a
OKpY’KaroIlel Cpelibl COeAMHEHUSMHU CEPhI
97 Brruucnenue MaccoBoil 1011 BBIXO1a 1 bubnmoreka [JOK
MIPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO0mmas xapakTepucTuka 31eMeHTOB V A-
28 rpynibl. A30T, paclipOCTpaHEHUE B IPUPOJIE 1 bubmmorexa [IOK
PYHIEL » Pactipoctp . PHpOAE, https://m.edsoo.ru/00adeca6
¢du3znueckre u XUMUYECKHE CBOWMCTBA
29 AmMuax, ero GpuznyecKrue 1 XuMU4ecKue 1 bubnmoreka [IOK
CBOMCTBA, IIOJIyYEHHE U IPUMEHEHHE https://m.edso00.ru/00adf004
[Ipaktuyeckas padota Ne 3 o Treme
30 «[Tonyyenne aMMuaka, u3ydeHue ero 1 bubamorera LOK
N yi - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KUCIIOTa, €€ (PU3NIeCKue U 1 bubnuotexa [IOK
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XHMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonbp3zoBaHue HUTPATOB U COJIEH aMMOHUS

39 B KaueCTBE MUHEPAIHHBIX YIOOPECHUH. 1 bubnuoreka [IOK
XHUMHUYECKOE 3arPsI3HEHHUE OKPYKaAIOLIEH https://m.edso0.ru/00adf518
Cpellbl COeIMHEHUSMHU a30Ta
®docdop. Oxcun pocdopa (V) u pocdopHuas
33 KHCJIO0Ta, (GU3UYECKHE U XUMUIECKHE 1 bubmmorera LIOK
L https://m.edso0.ru/00adf68a
CBOICTBa, MOJy4EeHUE
HcnonwszoBanue ¢pocdaToB B KauecTBE
34 MUHEpaJIbHBIX y00OpeHuil. 3arps3Henue 1 bubamorera LOK
P N yA00P - arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
Yraepon, pacipoCcTpaHEHHE B IIPUPOJIE, bubnnoreka [IOK
35 . 1
¢dbu3nueckre U XUMUYECKUE CBOWCTBA https://m.edso0.ru/00adfd9c
Oxcuppl yriaepoja, ux pusndeckue u
36 XUMHYECKHE CBONCTBA. DKOJIIOTHICCKHE 1 bubmuorexa [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHUJIOM YIIIEpoa https://m.edsoo.ru/00adfebe
(V)
N bu6nmmoreka [IOK
37 b% 1
FOTBHAT [HEOTa 1 €e CoMt https://m.edso0.ru/00ae006¢
[IpaxkTrueckas padora Ne 4 o Teme
38 "[lomydeHue yrieKucioro ra3a 1 bubmmorexa LOK
- T ' " https://m.eds00.ru/00ae027e
KauecTBenHnas peakuus Ha KapOOHAT-UOH
39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX 1 bubnmoreka [JOK
BEIIECTBAX KaK O COCMHECHUSX yriIepoaa https://m.edsoo.ru/00ae054e
bubmuorexa [IOK
40 K i 1
PEMHHH H €0 COCIHHEHHA https://m.edso0.ru/00ae080a
41 [IpaxTrueckas padora Ne 5. Pemenue 1 bubnmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 110 TEME

https://m.edsoo0.ru/00ae0bf2
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«BaxHenme HeMeTamIbl 1 uX COCAUHCHUA»

KonTponbhast pabora Ne3 no Teme bu6nuoreka LIOK

42 N 1
«Baxuelnme HeMeTaJUIbl U UX COSIUHEHUS) https://m.edsoo.ru/00ae0el18
OO01mas xapaKTepUCTHKa XUMUYIECKUX

43 AJIEMEHTOB — METaJlIOB. MeTanminueckas 1 bub6mmorexa [IOK
CBA3b U METaJUIMYECKask KPUCTAJUIMYECKast https://m.edso0.ru/00ae103e
peméTka. Gu3nueckue CBONCTBA METAJIOB
XUMHUYECKHE CBOMCTBA METAJLIOB.

44 OIEKTPOXUMHUUECKUI PSII HAIPSOKEHUI 1 Bubmorexa ITOK

p P p https://m.edso0.ru/00ae1156
METAJJIOB
OO6mme cnocoObI MOTYYSHHS] METAIIOB.

45 Crnnasel. Berunciaenus o ypaBHEHUSIM 1 bu6nmorexa [IOK
XUMUYECKHUX PEAKLUHU, €CIIU OUH U3 https://m.edso00.ru/00ae1156
pPEareHToB COACPIKUT MPUMECH

bu6mmoreka [IOK
46 ITo € 0 KOppo3 eTauio 1
HATHE O KOPPOSHH METAILIOB https://m.edso0.ru/00ael278
bubmuorexa [IOK

47 €JIOYHBIE METAJLJIbI 1
m https://m.edsoo.ru/00ael14b?2

48 OxcHabl ¥ TUAPOKCUIBI HATPUA U KaJIUSA 1 bubmmorexa [OK

g AP a p https://m.edso0.ru/00ae14b2
[I{ennouHO3EeMENBHBIE METAIIIBI — KaJIBIIUN U bubmuorexa [IOK

49 . 1
MarHum https://m.edso0.ru/00ae15e8

bu6nuoreka [IOK

50 Baxueiinme coeTMHEHNS KAJIBLIUA 1

a A https://m.edso0.ru/00ae15e8

51 O00011eHNe U CUCTEMAaTU3AIM 3HAHUI 1

bubmuorexa [IOK
52 JKécTrocTh BOABI M CIIOCOOBI €8 YCTpaHEHUS 1
A yerp https://m.edso0.ru/00ae1886
53 [IpakTrueckas padora Ne 6 mo Teme 1 bubnunoreka [IOK
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"YKEcTkOCTh BOJIBI U METOJIBI €€ yCcTpaHEeHHs "

https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
54 AmomMunanit 1
https://m.edso0.ru/00aelc64
55 AmdotepHbIe CBOICTBA OKCHA U 1 bubnnoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso 1
https://m.edso0.ru/00ae1d86
57 Oxkcunpl, rusipokcuisl u con xenesa (1) n 1 bubnnoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U cCUCTEMAaTU3ALM 3HAHUM 1
[IpaxkTrueckas padbora Ne 7. Pemenue
59 SKCIICPUMEHTAJIBHBIX 33124 110 TEME 1 bubmorexa IOK
p . A https://m.edso0.ru/00ae3de8
«BakHeme MeTalIbl M UX COCIHHCHUS)
Boruucienust mo ypaBHEHUSM XUMHUYECKUX
€aKIM, €CIIM OJWH 13 PEarcHTOB JaH B
60 5136I)ITK6 WM COJie )KI/ITII)'I AMECH 1 bubmaorexa LIOK
p . P ' https://m.eds00.ru/00ae1750
BorunciieHuss MacCoBO JOJIM BBIXOA
MIPOJYKTa peakinuu
61 O00011eHrEe U cCUCTEMAaTU3AIM 3HAHUI 1
62 KonTponbhas padora Ne4 o Teme 1
«Baxknelinme MeTaIbl U UX COSTUHECHUI
BemectBa 1 MaTepuainbl B HOBCETHEBHOMN bubnmoreka [JOK
63 1
JKM3HH Y€JI0BEKa https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHNE OKPYKaroen 1 bubnunoreka [JOK
cpeabl https://m.eds00.ru/00ae4270
65 Ponb XxuMuM B pelIeHnH IKOIOTUYECKUX 1 bubmuorexa [IOK

npobJieM

https://m.edso0.ru/00ae4270
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66 PesepBHelil ypok. O6001eHue 1 1 bubnmoreka [IOK
cUCTeMaTU3alus 3HaHu! https://m.edso0.ru/00ae0d0a
67 PezepBHblil ypok. O6001IeHNE U 1 bu6nmorexa LIOK
CHCTEMAaTH3alNs 3HAHUHN https://m.edsoo.ru/00adb33c
68 PezepBublil ypok. O6001IeHNE U 1 bub6mmorexa [IOK
cUCTeMaTU3alus 3HaHuU https://m.edso0.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
Xumus (6a30BbIi ypoBeHb). Peanmzarus tTpedoBanuii @®I'OC ocHOBHOTO
oO1rero oopazoBaHusi. MeTogn4eckoe mocooue JaJist yauTens

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://resh.edu.ru/subject/29/8/

https://resh.edu.ru/subject/29/9/

https://m.edsoo.ru/7f41837c
https://school.infourok.ru/videouroki?predmet=himiya
https://resh.edu.ru/subject/29/
https://www.youtube.com/watch?v=-Bayhilo444

list=PLai4qoTZtgw TMSEhTOMh48-wQzRCY umwW
https://chem-oge.sdamgia.ru
http://school-collection.edu.ru/catalog/rubr/eb17b17a-6bcc-01lab-0e3a-
alcd26d56d67/

https://znaika.ru/catalog/subject/chemistry
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