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HOACHUTEJIBbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuu Aa€T TPENCTABICHUWE O IENAX, OOl CTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MPOrpaMMbl O XHMHUHU, OINPEIENseT KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaroUIMXCs, OMNpEAeNsieT BO3MOXKHOCTH TMpeaMera 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
BUOB Yy4€OHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaloIIerocs MO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH it (OpMUpPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHIX
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  pealM3ald  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB WX CAMOCTOSTEIbHOW y4yeOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU €CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouIuxcs;



crocoOCTBYeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTEeCTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUU OOECHEYMBAIOTCS CHEHU(pUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAYKH XMMHUH Ha OMpPENeIEHHOM JTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCSI CUCTEMBI IMEPBOHAYAJIBbHBIX MOHSITUNH XHWMHH, 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 BEILIECTBE U CUCTEMBI MIOHATUI O XUMUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

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

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUA pPACCMATPUBAIOTCS HA OCHOBE AMIHUPUUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JPYyromy, BBINOJNHAS (QPYHKIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUM  CHOCOOCTBYEeT  (HOPMHUPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUid MUp»,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMH XWUMHH TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDBI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHUH K HAay4YHbIM METOJaM T[I03HaHUS TMPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu M3ydeHun XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUS BaKHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON JEATEIbHOCTH, HAyYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YJarOITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre o0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUM OOBSCHATH U OLICHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (¢opMHpoBaHHE y OOYy4YalOIIMXCA T'yMAaHUCTHUYECKUX OTHOILICHHIA,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeJIECOO0Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITENBHOCTH B ILEJAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISI U HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COIEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CII0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomuuecTBo BemniectBa. Mosib. MonsipHas Macca. B3auMocCBsI3b 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 PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHHUs, 0OMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0H, MpaBWjiaMu pabOThl B J1a0OpaTOpUu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKHX CBOMCTB O00pa3lloB HEOPTaHMYECKHX BEIIECTB, HAOIOACHUE
¢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 IPOTEKAaHMS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCJIOTHI C XJIOPHIOM Oapus, pa3joKeHUE THIPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIIOCOO0OB pa3fCICHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (QpuibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueime npeacTaBuTe M HEOPraHU4eCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. Haxokaenue kucimopojna B mpupoje, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYEHUST KHUCIIOpoJia B JabopaTopuud W MNPOMBINUICHHOCTH. Kpyropopor
Kucnopojaa B npupoje. O30H — aIoTponHas 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¢ (deKTa, pa3pylieHue 030HOBOI'O 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 CBOMCTBA BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHne NpUPOAHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCHUIOB. [loirydeHrne OKCUI0B.

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

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOWMCTBA KHUCIOT. Psanm aktuBHOcTM MetamnoB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

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

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAuEeCTBEHHOE ONPENIEIICHUE COAEPKAHUA KUCIOpOAa B BO3/IyX€E, IMOITYyUYEHHE,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOICTB KHCIOPOJa, HaOJIOAEHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOMCTB, MOJy4Y€HUE, COOMpaHHUE, pACIO3HABAHHE U HU3YYCHHUE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE OO0pa3lOB HEOPraHWYECKHWX BEUIECTB pPa3JIMYHBIX KIJIACCOB,
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, BBITECHEHUE OJIHOTO METajjla APYTrMM 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.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUU

[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. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI 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 110 ero nonoxeHuto B [lepuonnueckoii cucreme . . Menaeneena.

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

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I 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. OKHUCIUTENN 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, peakinu pa3ioKeHUs, COCTUHEHU).

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-HAYYHOTI'O LIMKJIA.

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

®usuKa: marepusi, 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, MUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMHYECKAs peakUust

[Tepnognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHUHM CBOWCTB
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
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUNA KPUCTAJUIMYECKON PELIETKH U
BHUJa XUMHUYECKOM 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 YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTHUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINHU, 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 XHUMHUYECKOW pEaKUUh M TOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

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



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HMCIOJIb30BaHUEM  METOAA
AJIIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. Y CiIoBUS MPOTEKaHUS PEaKIuii 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:

O3HAKOMJICHHUE C MOJEIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHHMYECKUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAaHUE 3aBHCHUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, MNPOLECCa AUCCOLMALMM KHCIOT, LIENOYEed M COJIEH
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MNpPU3HAKU  MPOTEKaHUs  pEeakUMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKIMid Ha HOHBbI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHWMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (U3MYECKHUe 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 (00muMe 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



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHHH B MpUpOAE. XHUMHYECKOE
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 CTENEHU OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE 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 XMMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBOiicTBa (0OIIME Kak TMPEJACTAaBUTENS KJacca KHUCIOT M crhenupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMu4ecKoe 3arps3HeHre OKPYKaIoIIel Cpe/ibl COeTMHEHUSIMU 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,
nonyudenue. Mcnonb3zoBanue (HochaTtoB B KaUECTBE MUHEPATIBHBIX YA0OPEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOA,  aJUIOTPOIIHBIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopomus. Kpyrosopot yriepoaa B npupojge. Okcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
NOJy4YeHUE U NPUMEHEHHUE. DKOJOTHYECKHe MpOoOJIEeMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumore3a rino0anbHOrO TMOTEIUIEHUS KIMMaTa, NapHUKOBBIM
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBILIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YIIEBOAOPOAOB (yroiab, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONIOrMYECKH Ba)KHBIX BEIECTBAX: KHUpaX, OeNKax, YriieBoJiax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XHUMHYECKHME CBOMCTBA, IIOJYyYEHUE U
npuMmeHeHue. CoenuvHeHus KpeMmHHs B mnpupone. OOmme mnpeacTaBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30macHOro MCIOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCEIHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

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



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



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.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHIATBIMU 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 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJbI, B3aUMOCBSI3AX YEJIOBEKA 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 YHUTATEIIbCKOM KYIbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEeHHIO M TO3HAHUWIO, JI0003HATENIbHOCTh, TOTOBHOCTh U
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
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 >KM3HH, OCO3HAHHME MOCIEACTBUHA 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 MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWWA TI0 XUMHUH, OCO3HAHHBIH BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHS] 00pa30BaHus C YYETOM JTMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JIeCO00pa3HOEe OTHOIICHHE K MPHUPOAE 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
npaBmII 0€30ITaCHOTO MOBEACHUS TP paboTe C BEIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBA3aHHBIX C OKPYXAIOLIEH MPUPOHON Cpeao, 1l TOBBILLIEHUS
YPOBHS  DKOJOTWYECKOW KYJIbTYpPhl, OCO3HAHHUS TJI00aJbHOTO  Xapakrepa
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 pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC JIJIS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUHU W3 ATUX MPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IIJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PacCKPBIBaTh CMBICT XMMHUYECKHX TOHATHHA (BBIACIATH WX XapaKTEPHBIC
NpHU3HAKK, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TOHSATHSIMH), HCIOJIH30BATh
TOHSITHS JJIs1 OOBSICHEHUS OTACIbHBIX (PAKTOB U SIBIICHUM, BHIOWpATh OCHOBAHUS U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKUX PEaKIUH,
YCTaHABIMBATh TMPUYMHHO-CICACTBEHHBIC CBS3M MEXAY OOBCKTAMH H3YYCHHSI,
CTPOUTH JIOTUYECKHE pACCYXKACHUsS (MHAYKTHUBHBIC, AEIYKTUBHbIE, [10 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TPOILECCE TMO3HAHWUSA TOHITHS (NIPEAMETHBIC U
MeTamnpeIMETHbBIC), CHMBOIMYECKUE (3HAKOBBIC) MOJIEIH, UCTIOJb3yEeMbIC B XUMUH,
npeoOpa3oBhIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIE TIPE/ICTABIICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATEBHBIX 3a7a4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IOCTABIICHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHUS THIIOTE3BI TI0
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHWU3allMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHHE HaOJoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMYITHPOBATH 0000IIECHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM HWHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3ITUYHBIX BUIOB U ()OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX NCTOYHUKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHBbIC METOJbl U 3aMPOChl MPU MOUCKE 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 KYJbTYPOU aKTUBHOT'O UCTOJIB30BAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh MW AaHAJIM3UPOBATh B Tpolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
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 OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neucTBuil, crnenuduyueckue I8 TPEAMETHOM o0sacTu  «XUMHS», BHJbBI
NEATEbHOCTA MO  MOJYYEHHI0 HOBOTO  3HAHUA, €ro  MHTEpIpETaluu,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

K koHiy o0yuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATHH: aTOM, MOJIEKYJa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M HEOJAHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBON A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpoLleHTHAs! KOHLIEHTPAIUs1) B PpaCTBOPE;

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 XUMUYECKHUX PEAKIIUM;

e OIpEAeNsaTh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
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 cMbIca Ilepuoguueckoro 3akona JI. WM. Menpgeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHAa ABOTrajJipo;

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 »daementoB 1. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjipa, 00lliee Yhcio 3JIEKTPOHOB
U pacrpeelieHHe UX 0 SJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXKasi OMUCAHNUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKIINN;

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

BBIYMCIIATh OTHOCHUTENBbHYIO MOJIEKYJSIPHYIO W MOJSIPHYIO  MAacchl
BEUIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOrO0 »3JeMeHTa 1o ¢opMyIie
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTHU3aluIo, 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  [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), INPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MAaCcCOBOM JOJIEM PACTBOPEHHOI'O BEHIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy o0yuenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUYECKasi peaKilus, XUMUYECKasi CBSI3b, TEIUIOBOM 3(deKT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOMEeHa, KaTalu3arop, XHMHYECKOE paBHOBECHE, OOpaTUMble H



HeoOpaTUMbIE peakliH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE pEAKIIUH,
OKHCJIIUTENb,  BOCCTAHOBUTEJb,  OKHCICHME U  BOCCTAHOBJICHHE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METa/NINYECKasi), KpHUCTAJUIMYECKass pelmE€rka, KOppo3us METAlJIOB,
CIUIaBbl, CKOPOCTb XUMHWYECKOW pEaKUuu, MPEAeNbHO JOIyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJIEHUS (QopMyll
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

OIPENENATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMUUYECKUX DJIIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAUIEKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COCIMHEHMSX, 3aps]l MOHA MO0 XMMHUYECKOH (opmyre, XapakTep Cpeasl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, THUIl KPUCTAIITUYECKON
PELIETKM KOHKPETHOI'O BELIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAHHWE: OIHWCHIBATH M XapaKTepU30BAThH
Tabnuunyto ¢opmy Ilepuonnyueckoil CUCTEMbl XMUMHUYECKHX AJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B NEPUOAMYECKON Tadnuie, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacrpeneneHue HUX IO 3JEKTPOHHBIM CJOAM), OOBICHATH OO0IIHe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB JJIEMEHTOB M MX COCIWHEHUH B
MpeAeIax MaJIbIX NEPUOIOB U IJIaBHBIX NOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PHUIMPOBATh XMMHUUYECKHE 3JIEMEHTbhI, HEOPraHUYEeCKHE BEIIEeCTBA,
XUMUYECKUE peakuuu (IO YMCIAy M COCTaBY YYAcCTBYIOLIMX B pPEAKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME W CHEIU(PHUUECKHE XUMHUYECKHE
CBOMCTBA MTPOCTBIX M CIJOXHBIX BEHIECTB, MOATBEPKAAsS OINHUCAHUE
IIPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUUW COOTBETCTBYIOLIUX
XUMHUYECKHUX PEaKIUii;

COCTABJIATH YPAaBHEHMUS DJIEKTPOJIMTHUYECKOM JOUCCOLMALMHU  KHCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIIUA HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUH, MOATBEPKIAIONIUX CYIISCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHA;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOrO0 »JJeMEHTa I10 ¢opMyJie
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 HWHCTPYKIHMSAMU TII0 BBIMOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3JIMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Ccyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OO0OOIIEHHEe, CHUCTEeMaTU3alNIO, BbISABJICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIE METOIbl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

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 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonsitre o kuciorax 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



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
Ilepnonnueckas cucrema

bubmuorexa [IOK

3.1 7
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
MenpneneeBa. CtpoeHue atoma
Xumuueckast CBA3b. BuG 10K
noImoTeKa
3.2 OKuCIMTENLHO- 8 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmuorexa [IOK
Hroro no paznemy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41837¢
OBIIEE 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 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 peakIMA
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 paznemny 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
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/iibl M HX COeJUHEHUSA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IINIAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

Jdara usyyenus

[Ipenmet xumuu. Posib XMMUH B )KM3HH YesioBeKka. Tema u

1 1
BELIECTBA
2 [TonaTue o MeTOaxX MO3HAHMS B XUMUU 1
3 [Tpaktrueckas padota Ne 1 «IIpaBuna pa®oTsl B 1a00paTopuu 1
1 IpUEMBI 00paIICHHS ¢ TAOOPATOPHBIM 000PYIOBAHUEM)
4 Uucrele BemecTBa U cMecH. CriocoObl pa3eieHus cMeceit 1
5 [MpaxkTrueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe 1
OUYHCTKU TTOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1
7 XUMUYECKHUE 3JIEMEHThI. 3HaKU (CUMBOJIbI) XUMHUUYECKHUX 1
AJIEMEHTOB
[TpocThie U ClIOKHBIE BElllecTBa
ATOMHO-MOJIEKYJISIPHOE YICHUE
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYECKas popmyIa. 1
BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB
11 OtHocuTenbHas aToMHas Mmacca. OTHOCHUTENbHAS 1
MOJIEKYJIsSIpHasi Macca
12 MaccoBag 1011 XUMHYECKOT0 3JIEMEHTA B COCIUHCHNUU 1
13 KonuuecTtBo BemecTBa. Monbs. MosipHas Mmacca 1
14 ®dusnyuecKkue ¥ XUMHYECKHUE SBIICHUS. XUMUYECKas PeaKIus 1
15 [Ipu3Haky u ycioBus NPOTEKAHUS XUMUYECKUX PEaKIUI 1
16 3aKOH COXpaHEHHs MacChl BEIIEeCTB. XUMHUECKHUE YPaBHEHUS 1




Brrancnenus KOJIMYECTBA, MaCChl BCIICCTBA 110 YpaBHCHHUAM

17 XUMUYECKHUX PeaKIni

18 Knaccudukanus XuMHYECKUX peakiuii (COeTUHCHHSI,
pa3NoKeHUs, 3aMEIIeHUs, 00MEHA)

19 M. B. JloMmoHOCOB — yu€HBIH-3HIUKIONEAUCT. OO600IIeHNE U
cucTeMaTH3aInsI 3HAHUN

20 Konrponsnas padora Nel o teme «BemmecTBa 1 XuMU4ecKue
peaKIm

21 Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopon —
3JIEMEHT U IpocToe BenlecTBo. O30H

29 du3nueckue 1 XUMUUECKUE CBOMCTBA KUCIOpoa (peakinu
okucienus, roperue). [lonstue 06 okcumax

23 CrniocoOblI nonydeHus KUucnopoa B 1abopatopuu u
npoMblnUIeHHOCTU. [IpumMeneHune kuciopoaa
TerutoBoit 3 PEeKT XUMUIESCKON PEAKITUH, IIOHATHE O

24 TEPMOXUMHYECKOM YPaBHEHHUH, FK30- U IHAOTEPMUUYECKHUX
peakIusax

25 TorumBo (HedTh, yroib U MeTaH). 3arps3HEHUE BO3TyXa,
CIOCOOBI €ro NPeJOTBPAILCHUS

26 [Tpaktuueckas padora Ne 3 o teme «llomyuenue u cobupanue
KHCJIOpO/1a, U3yYEHHUE €T0 CBONCTBY»

97 Bonopon — snemMeHT 1 npoctoe BemecTBo. Haxoxnenue B
npupojie

28 DuU3NYECKUE U XUMUYECKUE CBOMCTBA Boopoaa. Ilpumenenne
BOZIOpOJA

29 [loHsiTHE O KMCIIOTAX U COAX

30 Crioco0bI morydeHust BOAOPOAa B 1a00paTopuu

31 [Tpaktuueckas padora Ne 4 o teme «lloyuenue u coonpanue




BOOOpOaa, U3YUCHUEC €TI0 CBOMCTBY

32 MounsipHblii 00BEM Ta30B. 3aKOH ABOTaipo 1

33 Beruncnenus 00b€Ma, KOJIMUYECTBA BEIIECTBA ra3a Mo ero 1
U3BECTHOMY KOJIMYECTBY BELIECTBA MM 00BEMY

34 Boruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO PEeaKIMK Ha 1
OCHOBE 3aKOHa 00BEMHBIX OTHOILIEHUI ra30B

35 dusnueckue 1 XUMUYECKHUE CBOUCTBA BOIBI 1

36 CocraB ocHoBaHui. [ToHsTHE 00 MHIUKATOpPAX

37 Bopna kak pactBopuress. HacblieHHbIe 1 HEHACHIICHHbBIE 1
pacTBopbl. MaccoBast 10Jis BEILLIECTBa B pacTBOpE
[Ipaktuyeckas pabota Ne 5 o teme «IIpurorosnenue

38 PacTBOPOB € OIPEAEIEHHON MaCCOBOM 10JIEH pacTBOPEHHOTO 1
BELIECTBA»

39 Kontponbhas pabota Ne2 no teme «Kucnopon. Bonopoz. 1
Boga»

40 Oxkcupsl: cocTaB, KiaccuuKaiys, HOMEHKIATypa 1

41 [Mony4yeHne u XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(OTepHBIX OKCHUJIOB

42 OcHoBaHUs: cOCTaB, Ki1accu(uKaIus, HOMEHKIATypa 1

43 [Tonmy4yeHne 1 XUMHUYECKHE CBOMCTBA OCHOBAHHI 1

44 Kucnotsr: coctaB, kinaccudukaiws, HOMCHKJIATypa 1

45 IlosrydeHne 1 XUMHYECKUE CBOMCTBA KUCIIOT 1

46 Counu (cpenHue): HOMEHKIIATypa, CIIOCOObI MOJIyYeHUs, 1
XHUMHUYECKHE CBOMCTBA
[TpakTrueckas padota Ne 6. Pemenne sxcnepruMeHTaIbHBIX

47 3az1a4 no teme «OCHOBHBIE KJ1acChl HEOPTaHUYECKUX 1

COEINHEHUIT




I'enetnueckas cBA3b MECXKAY KilacCaMU HEOPraHNYCCKUX

48 . 1
COEIMHEHU I

49 O00011IcHNE ¥ CUCTEMATH3aLIMs 3HAHUI 1

50 Konrtponsnas padora Ne3 no reme "OCHOBHBIE KIIaCChI 1
HEOPraHWYECKUX COCTMHEHUM"

51 [TepBBIe OMBITKU KITACCH(PUKAITUTN XUMUICCKUX FJICMCHTOB. 1
[ToHsATHE O TpyNIIaX CXOTHBIX JIEMEHTOB

59 Ilepuonuueckuii 3akoH u [leprnonnueckas cucrema 1
xumudeckux anmemenToB . . Mengeneena

53 [Teproapl, TPyYIIIBI, TTOATPYIIIIBI

o4 Crpoenne atomoB. CocTaB aTOMHBIX siiep. M30Tomnsl

55 CTpoeHue AIeKTPOHHBIX 0007I0YeK aTOMOB 2JIEMEHTOB 1
[lepuoauueckoii cucrems [. . Menneneena

56 XapaKkTepucTUKa XMMHUYECKOTO JJIEMEHTA T10 €T0 MOJIOKEHUIO B 1
Ilepunonnueckoii cucreme [I. 1. Menneneena
3nauenue [lepuonnyeckoro 3akoHa JJIsl pa3BUTHS HAYKU U

57 npaktuku. [[. . MennaeneeB — y4€HbIi, meaaror u 1
rpakIaHUH

58 DNEeKTPOOTPUTIATEIIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB/ 1
Bcepoccuiickast mpoBepouHasi pabota

59 Honnasg xuMu4ieckas CBA3b 1

60 KoBasieHTHas TOJNIsIpHAs XUMUYECKas CBSI3b 1

61 KoBanenTHast HemoIsIpHAsS XUMHYECKast CBS3h 1

62 CreneHb OKHCICHUS 1

63 OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1

64 OKUCIUTEIN U BOCCTAHOBUTEIIN 1

65 KonTponbhas paborta Ne4 mo teme «CTpoeHue atoma. 1




XuMuyeckas CBI3b»
66 PesepBHeIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHIA 1
67 PesepBuslit ypok. O000IIeHE U CUCTEMATU3AIHS 3HAHHUHA 1
68 PesepBHblii ypok. O600111€HNE U CCTeMaTU3allUsl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




9 KJIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka JaTa usyuenust
Bceero

1 [lepuonuueckuii 3akoH. [leproanueckas cucrema XUMHUUECKUX 1
snemenToB J[. . MenneneeBa

5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB XUMUYECKHUX 1
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIECTB
Buibl XUMHUYECKOM CBSI3U U THIIBI KPUCTAJUIMYECKUX PEHIETOK 1

5 KonTpomnbaas padora Nel o teme «I[loBTopenue u yriyosieHue 1
3HAaHUN OCHOBHBIX Pa3/esioB Kypca 8 Kiiacca

6 [lonsTue o ckopoctu xumMuueckoil peakuuu. [lonstue o 1
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKIIMIX
[TonsiTue 0 XuMUYECKOM paBHOBeCcUU. DAKTOPHI, BIUSIOIINE HA

7 CKOpPOCTb XUMHUYECKOU PEAKIIMH U ITOJI0KEHNE XUMUYECKOT O 1
paBHOBECHS

8 OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIINU 1

9 Teopust anekTposIUTUYECKON quccoruanuu. CUIbHBIC U 1
cia0ble SIEKTPOIUTHI

10 HoHHbIE ypaBHEHMSI peaKkLuii 1

11 XHWMHYECKUE CBOMCTBA KMCIIOT U OCHOBAaHHU B CBETE 1
MPEICTaBICHUHN 00 IEKTPOIUTUYECKON JUCCOLUAIUU

12 Knaccudukanust XaMU4eCKUX PEeaKIHi 10 pa3ITuIHbIM 1
MpU3HAKaM

13 XUMHYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUI 00 1

AIEKTPOIUTUIECKON TUCCOIHAITIT




14

[TonsaTHe o rumponn3e conen

15 O060011eH1e 1 cUCTeMaTU3alus 3HAaHUN

16 [TpakTrueckas pabora Ne 1. «PerieHne skCriepruMeHTaTIbHBIX
3a/1a4»

17 KonTtponbHas pa6ota No2 o TeMe «JIeKTPOIUTHIECKAS
JIuccolyanysi. XuMHUYECKHe peakiuu B pacTBOPax»

18 OO0mmas xapaKTepUCTHKA TaJOTeHOB. XUMUYECKUE CBOWCTBA HA
puMepe XJopa

19 Xnoposogopona. ConsiHast KHCIIOTa, XUMHYECKHE CBOMCTBA,
MOJIy4YeHUe, IPUMEHEHHE

20 [paktuyeckas padota Ne 2 o teme «llomydenue consHOM
KHUCJIOTBI, U3yYEHHE €€ CBOUCTBY»

21 Bbruncnenus no ypaBHEHUSIM XUMHUYECKUX PEaKLUid, ecliu
OJIMH U3 PEareHTOB JIaH B U30BITKE

22 OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbt

23 AnnotponHsle Moaupukanmu cepbl. Haxoxxaenue cepol u e€
COEJIMHEHUH B MPUPOAE. XUMHUYECKHE CBOMCTBA CEPbI

24 CepoBoaopos, cTpoeHHe, (PU3HnUecKre U XUMUYECKUE CBOMCTRA

o5 Oxcunsl cepsl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE
XUMUYECKHE PeaKIiH, JIeKaAIIHe B OCHOBE TPOMBIIIJICHHOTO

26 croco0a MoTy4YeHUsT CEPHOU KUCIOThI. XUMHUICCKOES
3arpsi3HEHUE OKPYKAIOLLEH Cpeibl COETUHEHUSIMU CEPbI

27 Boiuncnenue MaccoBol 1011 BBIXO/a MPOAYKTA PEAKIIUU
OO6m1as XxapakTepHuCcTUKa 3JIeMEHTOB V A-rpynibl. A30T,

28 pacmpocTpaHeHue B IpUpoae, GU3NIECKHe U XUMHYECKUE

CBOWCTBA




AMMHaK, ero GU3NIeCcKue U XUMHUIECKUE CBOWCTBA,

29 MOJTy9CeHUE W TPUMEHEHHE

30 [Tpaktuueckas padora Ne 3 o teme «llomyuenne ammuaxa,
W3yUYEHHE €TI0 CBOMCTB)

31 A30THas KUCIOTa, € PU3NUecKue U XMMUYECKHUEe CBOMCTBA
Hcnonp30BaHUE HUTPATOB U COJIEH aMMOHHUS B KaU€CTBE

32 MHUHEpAJIBHBIX Y100peHHid. XUMHUYeCcKOoe 3arpsi3HeHIe
OKpYXKaroIlel cpesibl COEAMHEHUAMHU a30Ta

33 dochop. Oxcua pocdopa (V) u pocdopHas kucnora,
(bu3nyeckrue 1 XMMUYECKHE CBOMCTBA, I10JIy4YeHHE

34 Hcnonb3oBanue GocaToB B KaueCTBE MUHEPATBHBIX
ynoOpeHuid. 3arpsi3HeHre NPUPOIHOH cpelibl hocharamu

35 VYraepon, paCHpOVCTpaHeHI/Ie B IipUpoie, pU3nyecKue u
XMMHUYECKHE CBOMCTBA
Oxcuzpl yraepona, ux pU3NUecKrue 1 XMMUIEeCKHE CBOMCTBA.

36 DKoJIoruyeckue mpoodiaemMsl, CBSI3aHHbIE C OKCUIOM YIiepoa
(V)

37 VYronbHas KUCIIOTA U €€ COIH

38 [IpaxTueckas padora Ne 4 no Teme "lIloayueHue yriaekuciaoro
ra3a. KauectBeHHas peakius Ha kapOoHaT-HOH"

39 ITepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O
COEMHEHUSX yrilepoa

40 Kpemnunii u ero coenuHeHus

41 [Ipaktuyeckas pabota Ne 5. Perienue skcriepuMeHTaIbHBIX
3aj1a4 o Teme «BaxkHel11e HeMeTauIbl U UX COSJUHEHUS

42 Kontponbhas padota Ne3 o teme «BakHeiime HeMeTalIbl U
UX COCMHEHUS»

43 OO0mmas xapaKTepUCTHKa XUMUYIECKUX FIIEMEHTOB — METAJIIOB.




Mertannnyeckas CBA3b U METAJUINYECKAs KPUCTAIUINYECKAS]
peméTka. PU3nUecKre CBONCTBA METAJIOB

XHUMHYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUUECKHUH s

44 . 1
HaNpsHKEHUH METaJIoB
O6mue cioco6s! nomydeHust MetauioB. CrutaBsl. Beruucienus
45 10 YPaBHEHUSAM XMMHUYECKUX PEAKIU, €CIIU OJIMH U3 1
peareHToB COJACPKHUT IPUMECH
46 [ToHATHE O KOPPO3UU METAIIIOB 1
47 IllenouHBIe METaIIBI 1
48 Oxcupl ¥ TUIPOKCHUIBI HATPUS U KaJIUs 1
49 IIenoyno3eMeabHBIC METAIIIBI — Kb U MarHui 1
50 BaxHelimme coeqMHEHNS KaJIbIIUA 1
51 O00011eHNEe U cUCTEMAaTU3aLMsl 3HAHUN 1
52 JKécTtrocTh BOABI M CITOCOOBI €€ yCTpaHEeHHUs 1
53 [Tpaktuueckas padora Ne 6 mo teme "XKEcTkocTh BOJBI 1
METOAbI €€ yCTpaHEeHUs "
54 AmoMuHHI 1
95 AmpoTepHbIe CBOHCTBA OKCHJIA U THUIPOKCHIA 1
56 Keneso 1
57 Oxcupl, ruapokcust u conu sxenesa (1) u xenesa (1) 1
58 O000meHre 1 cucTeMaTu3anus 3HaHAK 1
59 [paktuyeckas pabota Ne 7. Pemenue skcriepuMeHTaIbHBIX 1
3a/1a4 1o Teme «BakHeie MeTabl U UX COeTMHEHUS»
Bbruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKLUid, ecliu
60 OJIMH M3 PEareHTOB JIaH B H30BITKE WM COJEPKHUT PUMECH. 1
Brruncienuss MacCoBOM JOJIM BBIXOJa MMPOAYKTA PEAKIIUU
61 O06o001eHre U cucTeMaTU3alus 3HaHUN 1




KontponbHas pabota Ne4 o reme «BaxkHeiie MeTaibl 1

62 1
WX COCJTMHCHUSDY

63 BemecTBa 1 Matepualibl B IOBCETHEBHOM KU3HU YETIOBEKA 1
64 XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeb 1
65 Ponb XuMuM B perieHu IKOJIOTHIECKUX TPOOIeM 1
66 PesepBHslit ypok. O000IICHHE U CUCTEMATU3AINS 3HAHHIMA 1
67 PesepBublit ypok. O000IIeHE U CUCTEMATU3AIHS 3HAHHUHA 1
68 PesepBHblii ypok. O600111€HNE U CCTeMaTU3alusl 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

IMabpuensn O.C. Xumus. 9 knacc. Yuebuuk. Beptukans. I'OC

INabpuensn O.C. Xumus. 8 knacc. Yueonuk. Beprukans. ®I'OC

METOAUYECKUE MATEPHUAJIbI JUISA YUYUTEJIA
I"abpuensn O.C. Xumus. 9 knacc. Yueonuk. Beprukans. ®I'OC

IMabpuensn O.C. Xumus. 8 knacc. Yueonuk. Beptukans. @I'OC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH

HUHTEPHET

but6mmoreka LIOK https://m.edsoo.ru




®opmMmbl yueTa paGoyeii MporpaMMbl BOCIIUTAHUA B padoueil mporpamMme 1o XMMHUH

Pabowast mporpamMma BOCIHTAaHHS IIKOJBI pEANM3YETCS  depes WCTIOJIh30BaHNE
BOCIIUTATEIFHOTO TIOTEHIIMAIa YPOKOB XUMHH. JTa pad0oTa OCYMIECTBISIETCS B CIEAYIOIINX
dhopmax:

* MOOyXJaeHHe OOyJaromuxcs CcoOMoIaTh Ha YPOKE OOIIECHPHHSITHIE HOPMBI TOBEACHUS,
mpaBuja OOIIEHHS CO CTapmuMHu (MeJaroru4ecKuMU paOOTHUKAMH) W CBEPCTHUKAMH
(0Oy4arOUMMHUCS ), TPUHIUIBI YI4eOHOM JUCIUIUIMHBI M CAMOOPTaHU3AIIHH;

* MPUBJICYCHUE BHUMAHUS OOYYAIOUIMXCS K I[IEHHOCTHOMY AacCleKTy H3Yy4aeMBIX Ha YpoOKax
NPEeIMETOB, SBICHWH, COOBITHH dYepe3: JEMOHCTPAIMI0 OOYdYalOMMMCS IPHMEPOB
OTBETCTBEHHOTO,  TPAXJTAHCKOTO  TIOBEACHWs,  TPOSBICHUS  YEIOBEKONIOOWS W
100pocepAeYHOCTH; O0OpalieHne BHUMAaHHMs Ha HPABCTBEHHBIE acCMEKThl HAYYHBIX OTKPBITHM,
KOTOpbIE M3y4aloTCs B JJAHHBIM MOMEHT Ha YpOKe; Ha JiesTesIel HayKH, MTOJINTUKOB, CBSI3aHHbIX
C M3y4aeMbIMH B JaHHBII MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPHIA OHH BHECIH B Pa3BUTHE
Hallel CTpaHbl U MHpA, Ha JIOCTOMHBIC MOApPaKaHUS MPUMEPHI UX JKU3HU, HA MOTUBBI HX
MOCTYIIKOB; MCIOJIb30BaHUE HA YpOoKax WH(pOpPMAINH, 3aTPAaruBalOIIC BaKHbIE COLMANIBHBIC,
HPaBCTBEHHBIE, STHUECKUE BOIPOCHI;

* JCIIOJIb30BAaHHE BOCIUTATEIBHBIX BO3MOXKHOCTEH CoJepKaHHs Y4eOHOro mpenMera s
dbopmupoBaHus y OOYYAIOMIMXCS POCCHMCKHX TPAIUIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX W
COIMOKYJIBTYPHBIX IIEHHOCTEH Yepe3 IMoa0Op COOTBETCTBYIOIIMX TEKCTOB JUISl HM3YYCHUS,
POOJIEMHBIX CUTYaIUi ISl OOCYKICHHS B KiIacce;

* UHULUUPOBaHWE OOCYX/ICHWH, BBICKA3bIBAHUN CBOETO MHEHHSA, BBIPAOOTKH CBOETO
JMYHOCTHOTO OTHOIICHHS K N3Y4aeMbIM COOBITHSIM, JIULIAM;

* BKJIIOUEHHE B YPOK HIPOBBIX TNPOLEAYP, KOTOPHIE MOMOTAIOT IMOAJEPKaTh MOTHUBAIUIO
oO0yJaromuxcs K TOJYYCHUIO 3HAHWHM, HAJAQKUBAHUIO TO3UTHUBHBIX MEKIUYHOCTHBIX
OTHOIICHUH B KJIACCE, NMOMOTAIOT YCTAHOBJICHUIO JTOOPOKENATEIBHOW aTMOC(EpPhl BO BpeMsI
YpoKa;

* IPUMEHEHHE HAa YPOKE HMHTEPAKTHBHBIX ()OpM pabOThl, CTUMYIHPYIONIMX MO3HABATEIBHYIO
MOTHBAIHIO 00YJaOIIXCS;

* IPUMEHEHUE TPYNIOBOI pabOThl WM pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT pPa3BUTHIO
HaBBIKOB KOMaHHOM pabOTHI M B3aMMOIECHCTBHIO C APYTUMH 00 yJaIOIIUMUCS;

* BBIOOpD U HCIIOJIb30BAaHME HA YpPOKaX METO/0B, METOJUK, OKA3bIBAIOIIMX BOCIUTATEIbHOE
BO3/ICHCTBUE HA JMYHOCTh B COOTBETCTBHH C BOCHMTATENILHBIM HJEATIOM, LIEJbIO U 3a/a4aMu
BOCIIUTAHUS,

* UHULMUPOBAHUE U TOAJIEP’KKA HCCIEI0BATENbCKON NEATENbHOCTH IIKOJBHUKOB B (popme
BKJIIOYEHHE B YPOK DA3JIMYHBIX MCCIENOBATEIbCKUX 3a/JaHUil, 4TO /JaeT BO3MOYKHOCTh
00y4aroImuMcsi IpUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEIICHUS TEOPETHUECKOM MPOOIEMBI,
TeHEPHPOBAHUS U O)OPMIICHUSI COOCTBEHHBIX TUTIOTE3, YBAXHUTEIHHOTO OTHOLICHHUS K YYKHUM
UAEsIM, TTyOJIMYHOTO BBICTYIUICHHS, apTyMEHTHPOBAHUS M OTCTaWBaHUS CBOEH TOUKU 3PCHHUS;

* YCTAaHOBJICHHE YBA)KUTEIIbHBIX, JOBEPHUTEIbHBIX, HE()OPMAIbHBIX OTHOIIEHUH MEXIy
YUUTENIEM B YYCHHKaMH, CO3/IaHUE Ha YPOKaX SMOIMOHAIBHO-KOM(OPTHON Cpebl.



Peasm3zannsi BOCIUTATEILHOIO MOTEHIIMAJIA YUeOHOI0 NpeaAMeTa « XUMUSD> Yepe3
YPOYHYIO CUCTeMy 00y4eHHs U BOCTIMTAHUS

I'pa:xknaHckoe BOCMHTAHHME: TOTOBHOCTh K BBIMIOJHCHHUIO OOS3aHHOCTEH TpaKIaHWHA H
peaqu3alMi ero IpaB, MPEACTAaBICHHEM O XHMHYECKHX OCHOBaX (DYHKIIMOHHPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUH, IPOLETyp TPaKIaHCKOTr0 001IecTBa (BBIOOPHI, OIPOCHI U TIp. ).
IlaTpuoTnyeckoe BOCIHMTAHME: TIPOSBICHHE MHTEpPEca K MPONUIOMY M HACTOAILIEMY
POCCHUICKOM XUMHUH, LUEHHOCTHBIM OTHOLICHHUEM K JOCTHKEHUAM POCCUMCKUX XUMHUKOB, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax M MPUKIAJAHBIX chepax.
JlyXO0BHO-HPABCTBEHHOE BOCNUTAHUE. CTPEMJICHUE K B3aUMOIIOHMMAHUIO U B3aMMOTIOMOIIN
B IIpoliecce 3Toi y4eOHO AesITeNbHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBECHUE U MOCTYIIKU
CBOMX TOBApHUIIEH C TMO3UIMU HPABCTBEHHBIX W TPABOBBIX HOPM C YYE€TOM OCO3HAHUSA
MOCJIEJICTBUI MOCTYIIKOB.

JcTeTH4YEeCKOe BOCHUTAHME: CIIOCOOHOCTh K OMOIMOHAIBHOMY H  3CTETUYECKOMY
BOCIIPUATHIO XHMHUYECKHMX OOBEKTOB, 3aJad, pENICHUH, pPacCYyKICHHH; YMEHHIO BHUIETh
XUMUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE.

du3nvecKkoe BOCIUTAHUE, popMHUpoBaHHMe KYJbTYPHI 310pOBOro  00pa3sa  KM3HM H
IMOLUOHAJIBHOI0 0JIarONMoJy4usi: TOTOBHOCTh NMPUMEHATh XUMHUECKUE 3HAHUS B MHTEpEcax
CBOET0 3/I0POBBSI, BEJCHUS 3I0POBOT0 00pasa >KW3HH (30POBOE MHUTAHHE, COATAHCHPOBAHHBIN
PEXKHUM 3aHITHIA U OTJBIXA, pEryisipHas (u3nuecKast akKTUBHOCTD )

TpynoBoe BocnuTaHHe: OCO3ZHAHHBIM BBHIOOP M TOCTPOSHHUE HWHAWBHUIYATbHON TPAaCKTOPUHU
o0pa3oBaHUs W JKU3HCHHBIX IUIAHOB C YYE€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX
noTpeOHOCTEH.

IKOJIOTHYEeCKOe BOCIUTAHNE: CIOCOOHOCTH MPUMEHSTH 3HAHUS, IMOTydaeMbIe TIPH U3y4EeHUN
npeaMeTa, JJisl peuieHus 3a/1a4d, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CpellO, MOBBIILICHUS
YPOBHSI OKOJIOTHUECKON KYJIBTYPBI, OCO3HAaHUs TIJIOOATLHOTO XapakTepa 3KOJIOTHYECKHX
po0JIeM U MyTeH UX PEIICHUs MOCPEACTBOM METOJIOB MpEeaMETa.

[leHHOCTH HAY4YHOr0 MO3HAHMS: I[O3HABATEIbHbIE MOTHBBI, HANPABICHHBIE HA MOJYyYCHUE
HOBBIX 3HAHHWH IO TPEIMETY, HEOOXOIUMBIX Il OOBSCHEHUS HAOIIOAACMBIX MIPOLECCOB U
SIBJICHUH.






