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HOACHUTEJBHASA 3AIINCKA

[IporpaMmmMa 1O XMMUM Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOCHHMS OCHOBHOMU
00pa3oBaTEIbLHOM MPOrPaMMbl OCHOBHOTO O0IIEro 00Opa3oBaHusl, MPECTABICHHBIX
B OI'OC OOQO, a Ttakke Ha OCHOBE (QeaepanbHON pabouelt MPOrpaMMeI
BOCITUTAHUS U C YUYETOM KOHIIEIIIMHU MPENoAaBaHusl y4eOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opraHu3anusiax Poccuiickoit denepanum.

[Iporpamma mo xumum AAET TPEACTABICHHE O IENAX, OOIIEH cTpaTeruu
oOy4eHHs, BOCHUTAHUS W Pa3BUTHSA OOYYAIONIMXCS CPEICTBAMH Y4eOHOTO
MpeIMETAa, YCTAHABIIMBAECT o0si3aTeNbHOE MPEIMETHOE coZepKaHue,
MpElyCMaTPUBAET PACIpPENICIICHUE €ro IO KJIaccaM W CTPYKTYPHUPOBAHUE 10
pazienaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENISET KOJIUYECTBEHHBIE U
Kau€CTBEHHBIEC XapaKTEPUCTUKU COIEpKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATEbHOCTh ~ M3YYEHUS XUMHM C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTO  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW  OO0yYalomuxcsi, OMNpeeNseT BO3MOXKHOCTU TMpeaMera Juis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHHM K
pe3yJibTatamM 00y4YeHHs] XUMUU Ha YPOBHE II€JICH U3yUueHUsl MpeaMeTa 1 OCHOBHBIX
BUJIOB Yy4E€OHO-IO3HABATEIbHOW JEATEIbHOCTH OOYYaroIIerocss IO OCBOCHUIO
y4eOHOTro Co/IepKaHMs.

3HaHWE XWMHH CIYXUT OCHOBOW [t (OPMHUPOBAHMS MHUPOBO33PEHUS
00yyJaromerocs, €ro MpeACTaBICHUN O MaTEepUAILHOM EIWHCTBE MHPA, BAKHYIO
posib urpatoT GopMUpPYEMbIe XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruu W 00 HSBOJIIOIMU BEILIECTB B MPUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUUECKOM,
MUIIEBOM U SKOJIOTUYECKON 0€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaiu3allid  BO3MOXKHOCTEW JJii  CaMOpPa3BUTUSA W
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSTENbHOW Yy4eOHOW  JESATENBHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEILCKUX YMEHUM, HEOOXOJIMMBIX Kak

B
MMOBCETHEBHOM JKU3HU, TaK U B MPOGECCUOHATBHON ACITEIHHOCTH;

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIs/1a HA €AUHCTBO MMPUPOJIbI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YJaFOIINXCS;



crocoOCcTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
HAYYHBIM 3HaHHSAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOM BKJIAJI B 3KOJIOTUYECKOE
00pa3oBaHUE O0YYArOIITUXCSI.

JlaHHble HampaBlieHWS B OOYYEHMHM XUMHHM OOECHEYMBAIOTCS CHEIU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  MeNaroruyeckKu
aJanTUPOBAHHBIM OTpa)keHHEeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHus OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIAEIBHBIX 3HAYMMBIX TMOHSATUN
OpraHUYECKON XUMUH.

CtpykTypa coaepkaHus MporpamMMbl MO XUMUU C(HOPMHUpPOBaHA HA OCHOBE
CHCTEMHOIO mnojaxoAa K €€ mzydeHuro. CoaepKaHUE CKIQJbIBACTCS U3 CUCTEMBI
MIOHATUN 0 XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0e 3T CHUCTEMbl CTPYKTYPHO OpPraHU30BaHbl IO MPUHIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHUMUU;

— YYEHHUSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeacTaBiIeHUN 00 DIIEKTPOIUTHUYECKOM JHUCCOIMAIlMM BEIIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUST PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyroMy, BBIMOJHSS (GYHKIUU OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEW IMPAKTUYECKOrO NMPUMEHEHUSI U TOJIYUYCHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mnporpaMMmbl MO XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEIACTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEeMHOM MpPUPOJAbI, LEHHOCTHOIO OTHOWIIEHHUS K HAyYHOMY 3HAaHUIO U
METOJlaM TO3HaHMS B Hayke. M3ydeHHe XUMHUHM TPOUCXOJUT C MPUBICYEHUEM
3HAHWI U3 paHee M3YyYCHHBIX Y4EOHBIX MpeaMeToB: «OKpyKarouui MUpy,
«buonorus. 5—7 knacce» u «Du3nkKa. 7/ Kiacc.

[Ipy wW3ydYeHHUM XUMHH NPOUCXOAUT (POPMUPOBAHWE 3HAHUU OCHOB
XUMHUYECKON HayKH Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JNEATEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaua y4eOHOTro mpeaMera COCTOMT B (OPMHUPOBAHWUU CHUCTEMBI XUMHUYECKHX
3HAHUW — Ba)KHEUIINUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKkTepa, si3blka HayKH, B



OpUOOIIEHMM K HAy4YHbIM METOJaM T[O3HaHUS MpPU M3YyUYEHUU BEUIECTB U
XUMHUYECKUX Peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWHM B Y4eOHO-TO3HABATEIBHOW U Y4YEOHO-UCCIIEI0BATENbCKON
JeSTEIbHOCTH, OCBOCHHMM NpPaBMJI 0OE€30MaCHOTO OOpallleHHs C BEIIECTBAMH B
MMOBCETHEBHOM KU3HU.

[Ipu u3yuyeHun XUMHUU Ha YPOBHE OCHOBHOTO OOIIETO O0Opa30BaHUs Ba)KHOE
3Ha4YE€HHE MPUOOPENH TaKUE LENH, KaK:

— (opMUpOBaHHE HWHTEIJICKTyalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSITEIHbHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU;

—  HaIlpaBJIEHHOCTb OOy4YE€HHs Ha CHCTEMaTHYECKOe MpUOOIICHHUE
oOydJaronmxcsi K CaMOCTOATEIbHON IO3HABATEIbHOM NI€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUS, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecreueHne ycaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yYArOIIUMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, TMO3HAHMUS W CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIIMH), MMEIOIINX YHHUBEPCAIBHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHue o00OmEeld (YHKIMOHATBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE YyMEHHA OOBSCHATH M OIICHUBATH SIBJICHHUS
OKpPYKaroIIeT0 MHpPA, WUCIONB3YsS 3HAHHUS W OMBIT, MOJyYEHHBIC MPH H3YUYCHHUH
XUMHH, TPUMEHATh MX HIpPHU pEIIeHUU MNpoOJeM B IOBCEAHEBHOM >KU3HH H
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcs T'yMaHUCTHYECKMX OTHOIICHUH,
MOHMMAHUSA [IEHHOCTH XUMHUYECKUX 3HAHWWA [UIsl BBIPAOOTKH HSKOJIOTHUECKU
11eJIeCO00Pa3HOrO0 TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEJAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOAHON CPEBI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMsI OOIEYEIIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWISI U HAMPABICHHOCTH JaJbHEUIIETO
oOydJeHwusl.

OOmiee YWCIO YacoB, OTBEACHHBIX JUIS HW3YUYCHHs] XUMHH Ha YpOBHE
OCHOBHOT0 0011ero o0pa3zoBanusi, cocrapisier 136 yacos: B 8 kiacce — 68 yacos (2
Jaca B HeZIel0), B 9 kiacce — 68 vacoB (2 vaca B HeIemI0).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHayabHBbIE XUMUYECKUE OHATHUS

[Ipenmer xumuu. Ponp XvMuM B )KM3HH 4YeJIOBEKAa. XUMUSA B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOMCTBA BEMIECTB. ATPEraTHOE€ COCTOSIHHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3esieHust CMecei.

ATOMBI W MOJICKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThIe U CIIOkKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass QopMyna. BalleHTHOCTP aTOMOB XHUMHUYECKHMX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHTENbHAs aTOMHas Macca.
OtHocuTenbHas MOJIEKYJIsipHas Macca. MaccoBasi 10J11 XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHHUH.

KomunuectBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl M 4YHUCla CTPYKTYpHBIX €IUHUI BewiecTBa. Pacu€rsl mo Qopmyiam
XUMUYECKUX COCTMHEHUH.

Pu3NUeCKUe U XMMHUUYECKUE SBJICHUS. XMMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEHIECTB. XUMHUYecKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEaKINil (COeAMHEHUS, PA3JI0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuit IKcnepumennt:

3HAKOMCTBO C XMMHUYECKOHW MOCYA0H, MpaBUjiaMu paboThl B J1a0OpaTOpUu U
npuémamMu oOpaileHus ¢ 1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OMHMCAHUE
(u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKUX BEIIECTB, HaOI0/ICHUE
¢usnueckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpPaHUE caxapa B CTYIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOPEHHUE CBEUM, MPOKATHMBAHUE
MEJIHOM MPOBOJIOKH, B3AUMOJICHCTBUE MeJia ¢ KUCIOTOW) sIBJICHUH, HaOIIOeHUE U
ONMKCaHUE NPHU3HAKOB MPOTEKAHMS XMUMHYECKUX peakuui (pas3io’keHue caxapa,
B3aMMOJIEWCTBHE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THMAPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMOJICCTBUE Kene3a ¢ pactBopoM cosiu meau (1D),
M3Yy4YEHHUE CIIOCOOOB pa3lielieHusl cMecel: ¢ MOMOUIbI0 MarHura, (uibTpOBaHHE,
BBITIApUBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeIeHUE OUYNCTKU MTOBAPEHHOU
COJId, HaOJIOJEHUWE W  OINHUCAHHUE  Ppe3yJbTaTOB  MPOBEIACHUS  OIbITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE MOJENIEH MOJEKYI
(1IapocTepKHEBBIX ).

Baxuelue npeacraBuTe/ M HCOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BeniecTBo. Haxoxnenwe kuciopona B mpupone, (pusmueckue M XUMHUYECKHE
cBoiictBa (peakmuu ropenus). Oxcunsl. [Ipumenenue kuciaopoma. CriocoOb



NOJIy4eHHs] KUCIopoAa B J1a0OpaTOpud U NIPOMBIIUIEHHOCTH. Kpyrosopor
KHCJIOpoJa B ipupoae. O30H — aJIoTporHass MOAU(PUKAIIHS KUCIOPOIa.

TernoBoit 3hdekT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonmopon — »smeMeHT W mpocToe BemecTBO. HaxokneHue Boaopoaa B
npupose, (u3MdecKkne W XUMHUYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI
noxydenus. Knemorel u conu.

Monsipubsiii  00bEM  ra3oB. Pacy€Thl 1O XHWMHYECKUM YpPaBHEHUSIM.

dusnyeckre CBOMCTBa BOJIbl. Boma kak pacTtBopuTelb. PacTBOpBI.
HacelllleHHbIE M HEHACBIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponb pacTBOpoB B IpupoJie ¥ B KU3HU uyelioBeka. KpyroBopoT BoJibl B IPUPO/IE.
3arps3HeHne NpUpPOAHBIX BoJ. OXpaHa M OUHCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeaunenuit. Oxkcunbl. Knaccuduxanus
OKCHJIOB:  cosieoOpasyiomue  (OCHOBHBIE, KHUCIOTHBIE, amM{pOTEpHbIE) U
HecosneoOpazytome. Homenknarypa oxcuyuoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCHJIOB. [lonydenue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IETOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3nyeckue M XMMHUUYECKHE CBOMCTBA
ocHoBaHuU. [TomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknatypa kucioT. Ouznueckue u
XUMHUYECKHe cBoMcTBa KuCIOT. Pang axtmBHOocTH MeramioB H. H. bekerosa.
[TosyyeHue KUCIOT.

Conu. Homenknatypa coneil. @u3nyeckne U XMMHYECKHUE CBOMCTBA COJEH.
[Tonyuenue conen.

I'eneTnueckas CBSA3b MEXIY KiIacCaMU HEOPTraHUYECKUX COCTMHEHUM.

XumuuecKkuit IKCnepumMenm:

Ka4€CTBEHHOE OMPEIECICHUE COAEPKaHUS KUCIOPOAa B BO3yX€E, MOJIYUYCHHE,
coOupanue, pacno3HaBaHWE MW W3Y4YEHHUE CBOWCTB KHCIOpPOJa, HAOIIOJICHHE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
npeKpaiieHus TopeHust (mokapa), O3HaKOMJIEHHE ¢ oOpa3llaMu OKCHJIOB H
OMHCAaHUEe WX CBOWCTB, TMOJyYeHHE, COOMpaHWEe, pPACTO3HABAaHWE U H3YYCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojencTBue Bojopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIL30BaHUE BHCOMAaTEpHAIOB), HaOMI0IeHUE O00pa3IloB BEIECTB
KoJau4decTBOM 1 MoOJib, HCCIIeIOBaHME OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOW J0JIEM PaCTBOPEHHOIO BELIECTBA, B3aMMOJECHUCTBUE BOJIbI C METAJIAMU
(HaTpueM M KayibliueM) (BO3MOKHO MCIOJIb30BAHUE BUIECOMATEPUATIOB),



UCCJIeIOBaHUE OO0pa3l0B HEOPraHWYECKUX BEIECTB PAa3JIMYHBIX  KJIACCOB,
HaOII0ICHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B PACTBOPaxX KHUCIOT U IIEJIOYEH,
u3yueHue B3aumojeiictBus okcuma Meau (II) ¢ pactBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, peaklUWil HEUTpalM3aluM, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYyTMM W3 PAacTBOpa COJM, PELICHUE
DKCIEPUMEHTAIBHBIX 3a1a4d N0 Teme «BaxHenmme Kiaccel HEOPTraHHYECKUX
COCUHEHUID.

Ilepuoguvecknii 3axkon u Ilepmoamueckas cucreMa XMMHYECKHX
jementoB JI. U. MenpgeneeBa. CtpoeHne aTroMoB. XMMHYECKasl CBSI3b.
OKHCINTEIBHO-BOCCTAHOBUTE/IbHbIC PEAKIHHU

[lepBple MONBITKM KIacCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHsATHE O
IpyIIIax CXOJHBIX JJIEMEHTOB (LIEJOYHBIE W IIEJIOYHO3EMEIIBHBIE METAJLIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(OTEpPHbIE OKCUIbI
Y TUJIPOKCHU/IBI.

Ilepnonnyeckuit 3akoH. Ilepuoauyeckas cucremMa XUMHYECKUX JIEMEHTOB /.
N. MengeneeBa. KoporkonmepuogHas U AJUMHHONEpUOAHAs  (OPMBI
[Tepuoanueckoit cucreMbl xumuyeckux 3aeMmeHToB JI. . MenneneeBa. [lepuonsl
n rpymnmbl. DHU3NYECKUH CMBICH IOPSAKOBOIO HOMEpA, HOMEPOB IEpHOJA U
IPYIIIBI AJIEMEHTA.

Crpoenue atromoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpoeHHe
ANEKTPOHHBIX ~ 000JI04eK aToMOB TmepBbix 20 XHMMHUYECKHX  DJIEMEHTOB
Ilepnomnueckonn cucremnl [l. M. Menneneea. XapakTepucTuka XHUMHUYECKOTO
3JIEMEHTA 10 ero noJioxkenuto B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHUS paJhyca aTOMOB XHWMHUYECKUX JJIEMEHTOB,
METAJNINYECKNX U HEMETAJNINYECKUX CBOMCTB IO IPYIIIAM U IIEPUOJIAM.

3nauenue [lepuoguueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykd W npaktuku. JI. M. MenneneeB — yd€Hbll u
IrpaXKIaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (MOJdsipHass W HEMOJISpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
ITpoueccol OKUCHEHUS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4yeHue oO0pa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
IMAPOKCHA LMHKA C PAcTBOPAMU KHUCJIOT W IIEIOYEH, IMPOBEJECHHE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIHUTEINbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMA
(ropenue, peakiMy pas3ioKeHUs, COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust MexXnpeaMETHBIX CBSI3€H NpH M3y4YeHUH XUMUU B 8 Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCHOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHH, TaK U MOHSTUM, SBJISIOMIMXCS CUCTEMHBIMU JIJII OTJIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUA: HAYYHBIA (PakT, TUMOTE3a, TEOPHUs,
3aKOH, aHaJlu3, CHUHTE3, KiaccuduKauus, TMEepUOAUYHOCTh, HaAOIIOJICHHE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIH],
M30TONBI, PAAUOAKTUBHOCTh, MOJICKYJA, AJIEKTPUUYECKUN 3apsl, BEIIECTBO, TENO,
00bEM, arperaTHOe€ COCTOSIHHE BEIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHHUIIBI
U3MEPEHMS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: horocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIAeMbI€, TOTLUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XUMHYECKAs peaKIus

ITepunoanyeckuii 3akoH. [leproanueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHYECKUX OJJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajaus, KajJbllUsi M HUX
COCIMHCHUHW B COOTBETCTBHM C TMOJIOKEHHEM »3JIEeMEHTOB B Ileproamueckou
CHUCTEME U CTPOCHUEM MX ATOMOB.

Ctpoenue BemiecTBa: BHJbl XMMHYECKOM CBA3U. THUIBI KPUCTALIMYECKHUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTALINYECKON PEIIETKU U
BUJla XUMHUYECKOUN CBS3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K PpA3JIWYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHU, TEHETUYECKAs CBSI3b HEOPTaHMYECKUX BEILIECTB.

Kiaccudpukanuss XMkMUYIECKUX peaKIuii Mo pa3IMYHbIM MpHu3HaKaM (110 YUCTY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TeIrioBoMy dddexrty, 1o
U3MEHEHUIO CTENEeHeW OKUCICHHUS XMMHYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHHUS.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHsTre 00 0OpaTHUMBIX U
HEOOPATUMBIX XUMHUYCCKUX peakiusx. [IoHATHEe 0 TOMOTCHHBIX M I'eTepPOTCHHBIX
peakiusx. [lonstue o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBecuU. DakTOpBHI,
BIIUSIIOIIME HA CKOPOCTh XMUMHUYECKOW pEaKIUMU M TOJO0KEHUE XUMHUYECKOIO
pPaBHOBECHSI.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMHU,  DBJIEKTPOHHBIA  OajaHC
OKHMCJIMTEIIbHO-BOCCTAHOBUTENIbHOM peakiuu. CoCcTaBlIeHUE YPaBHEHUI



OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMHA C  HCHOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust PAEKTPONUTHUECKON TUCCOUMUALNU. DIIEKTPOJIUTHI U HEAIIEKTPOJIUTHI.
KaTtnonsl, anmonsl. MexaHu3M AMCCOIMAIMUA BEUIECTB C PA3IUYHBIMU BHIAMH
xumudeckoi cBsizu. Crenens nucconuanuu. CUibHbIe U c1a0ble JJIEKTPOIUTHI.

Peakiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIIUA HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBaHMI M COJIE B CBET€ MPEICTAaBICHUNA 00 3IEKTPOJIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakiiui Ha UOHBL. [loHsITHE O THAPOIN3E COMEH.

Xumuueckuit IKCnepuMeHm:

O03HAKOMJICHUE C MOJEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJUIOB W HEMETAIOB (rpadutra W anmasa), CIOXKHBIX BEIIECTB
(xJopuna HaTpUsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JCUCTBUSL Pa3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIIEKTPOIPOBOJHOCTH
pacTBOpPOB BEWIECTB, IMIpoOLECCa IUCCOLMALMU KHUCIOT, IIeJIo4e | coJied
(BOBMOXKHO  UCIIOJIb30BaHUE BUJEO MaTEpPUATIOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPU3HAKKM  NPOTEKAaHUs  peakiuid  HMOHHOTO  OoOMeHa
(oOpa3zoBanue ocajaka, BbIICIEHHE ra3za, oOOpa3oBaHHE BOJIbI), OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MOPUMEPBl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIHA
(ropeHue, peakiuu paslIokKEHUs, COCTUHEHUS), paclioO3HaBaHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIBIO KAUECTBEHHBIX pEaKkIuid Ha HOHBI, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTansibl U X coeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTU CTPOCHUSI aTOMOB,
XapakTepHbIe CTeneHu okucieHus. CTpoeHne U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOMCTBAa Ha MpuUMepe  XJopa
(B3auMoOZENCTBHE C METaUIaMHu, HEMeTalUlaMHu, Miejao4aMu). XJIIOPOBOAOPO.
CounsiHasg KUCJIOTa, XUMHUYECKHWE CBOMCTBA, IMOJydYeHUE, MpUMEHeHue. JleiicTBue
XJIOpa U XJOPOBOJAOPOAA HA OPraHU3M 4YeJIOBEKa. BakHeumue XJIOpUAbI U HUX
HaxXO0XXJICHUE B TIPUPOJIE.

O6mas xapakrtepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHune u (pU3MYECcCKrue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIINKN KHCIOPOIa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOEHUE, (PU3NYECKHE U
xuMuueckue cBorcTBa. OKCHABI CepPhl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHIIOB.
Cepnas xuciora, ¢GU3MYSCKHE M XHMHYCCKHE CBOMCTBa (00mmHE  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduueckne). XUMHUYECKUE PpEeaKIluH,
JeKale B OCHOBE MPOMBINIJICHHOTO CMOco0a TOMyYeHHUs] CEPHOW KHCIIOTHI.
[Ipumenenue cepHoil KucanoTel. Cojiv CEpHOM KUCIIOThI, KAYECTBEHHAS peaKLMs Ha



cynbdar-uoH. HaxoxxnaeHue cepbl U €€ COCIMHEHHH B MpUpPOAC. XUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelpl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JI0XKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPALICHUS.

OO6mast xapaktepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEINEHU OKHUCIEHHs. A30T, pacpOCTpaHEHUE B MPUPOJE,
¢usnyeckue U XuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoae. AMMUax, ero
¢usnyeckue U XMMHUYECKHUE CBOMCTBA, OMyueHue U npuMenenne. Conu aMMOHus,
ux pU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas: peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJiydeHHe, (PU3NUECKUe M XUMHUYECKUE
cBOiicTBa (00IIME Kak WPEACTaBUTENA Kilacca KHCIOT M crenuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJEH aMMOHHS B KayeCTBE MUHEPAIbHBIX
ynoopenuil. XuMHUeCKOe 3arpsi3HeHUE OKpYXKarolle cpeibl COEAMHEHUAMHU a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO31yXa, MOYBbl M BOJOEMOB). Docdop,
ajutoTpornHelie Mojudukanuu gocdopa, Qu3NUEcKHe U XUMHYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u bochopHas kucnora, GU3nIECKre 1 XUMUIECKUE CBONCTBA,
nosnydyeHue. Mcnonas3oBanue GpocdaroB B KauecTBE MUHEPATBHBIX YA00PEHHIA.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymnmbl. OcOOEHHOCTU CTpOEHUS
aTOMOB,  XapaKTE€pPHbIE  CTEMEHH  OKHUCJIEHUA.  YIJIEPOJ,  aJIOTPOIHBIC
MOAU(DUKALIMKM, PACHPOCTPAaHEHUE B TMPUPOJEC, (U3HUECKUE UM XHUMHUYECKHE
cBorictBa. Ancopomus. Kpyrosopot yriaepona B npupoje. Okcuabl yriepoja, ux
dbu3nyeckre W XUMHYECKUE CBOMCTBA, JCHCTBHE HA JKUBBIE OpraHU3MBI,
MOJyYeHUE U MPUMEHEHHE. DKOJOTMUecKHe MpoOJieMbl, CBS3aHHBIE C OKCHUIOM
yrinepoaa (IV), rumoresa rmo0anbHOTO TMOTEIJICHHUS KIUMaTa, MMapHUKOBBIM
addekT. YronapHas KUcaoTa U €€ coiu, X GU3NYeCKUue U XMMUYECKHE CBOMCTBA,
noinyyeHue u npumeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-WOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIUIEHHOCTH U CEIHCKOM
XO35HCTBE.

[TepBoHavasibHBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCMHEHUIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHJIEH, 3TAHOJI, IJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble MCTOYHUKH YIJIEBOJOPOJAOB (Yroyib, NPUPOJHBIA Ta3, HEPTH),
MPOIYKTHl UX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMONIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKaX, yIJIeBoJax — M UX
poii B OKM3HM 4elioBeKa. MarepuanbHOEe €AUHCTBO OPraHUYeCKHX |
HEOPTraHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOWCTBA, IOJYy4YEHUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mpupone. OOuime mnpeactaBieHus 00
okcuzie kpemuust (IV) u kpemHueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITY, B IIPOMBIIIEHHOCTH. BakHeillne cTpouTeabHble MaTEpHaIbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6e30mMacHOTO HUCMOJIb30BAHMUS
CTPOUTEIIBHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepuMeHm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPHUJI-UOHBI U HAOJIOJICHUE MPU3HAKOB
WX TIPOTEKaHWS, OMBITHI, OTpaxkarone (HU3NIECKHEe W XUMHUUYECKHE CBOMCTBA
rajoreHOB M HX COCIMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUJOB (TAJIOr€HHIOB), O3HAKOMIIEHUE C
oOpaslamMu  cepbl U €€ COCAMHEHUSMU  (BO3MOXHO  MCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOIMIOACHHUE TIpollecca OOyTIMBAHUS caxapa IMoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCIOTHI, M3YYCHHUE XUMHUYECKHX CBOMCTB
pa30aBIIEHHOMN CEPHON KUCIIOTHI, IPOBE/ICHUE KAYECTBEHHOM peakIuu Ha CyiabQar-
WOH U HAOJIOJIeHWE TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3NUYECKUMHU
cBoiicTBamMu azota, (ochopa M uX coequHEHUN (BO3MOMXKHO HCIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yIOOPEHHI, MOITyUYEHHE,
coOupaHue, paclo3HaBaHWE W HW3YUYCHHE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEAKIMi HAa MOH aMMOHUS U PocdaT-uOH U U3yUYeHHE IMPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICMCTBUE KOHLIEHTPUPOBAHHOW a30THOU KHUCIIOTHI C MEABIO
(BO3MOKHO HCTOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YEHUE MOJIeJIen
KpPUCTAJUIMUECKUX PEImIETOK anmasa, rpadura, QyliepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aJICOPOIIMM  PACTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONCTBOM TNPOTHBOTa3a, MoOJy4YeHHe, COOMpaHue, pacro3HaBaHUE U U3YUCHHE
CBOMCTB YTJIEKUCIIOTO Tra3a, MPOBEJICHUE KAaUeCTBEHHBIX PEaKIMil Ha KapOoHAT U
CWJIMKAT-UOHbl M W3YyYEHUE TNPU3HAKOB HX MNPOTEKAHUSA, O3HAKOMIICHHE C
NPOAYKIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEHICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaIUIbl U UX COSAUHEHUSD).

MeTtajuibl M UX COCAUHEHUS

OO0mras xapakTepuCcTUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux noJsiokeHus B llepuomuueckon cucreme xumuyeckux odiemeHtoB [[. .
MengeneeBa u cTtpoeHusi aToMoB. CTpoeHue MeTauioB. MeTauimdeckasi CBs3b U
METAJJIMYECKasi  KpPUCTAJUIMYECcKass  pemeTKa.  DIEKTPOXUMHUUYECKUU  psif
HarpsHDKEHUN MeTauioB. GU3NUecKre W XMMHUYECKHe CBOMCTBA MeTaiutoB. O01me
CrocoObl TOMy4YeHHs] MeTauioB. [loHSTHE O KOPPO3UMM METAIOB, OCHOBHBIC
CrocoObl 3alUThl WX OT Kopposud. CruiaBel (CTadb, YYTyH, IIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie MeTaubl: NoyokeHUE B [leproanueckoil cucreMe XMMUYECKHUX
snemenTtoB JI. M. MeHnaeneeBa, CTpoeHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
duznyueckre ¥ XMMUYECKHE CBOWMCTBA (HA mpuMmepe HaTpus U Kaius). OKCUabl U



TUAPOKCUABI HATpuss W Kauus. I[IpuMeHeHHWe IIEeNOYHbIX METAUIOB U HX
COCIMHEHU.

[I{enoyHO3EeMENbHBIE METAJUIBI MAarHUil W KaJbLUW: IIOJIOKEHHE B
Ilepnonuueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJI€HHUE B Ipupojie. PU3NUECKHE U XUMUYECKUE CBOMCTBA MarHus
U Kanplusa. Baxkueliue coenuHeHHs] Kaiblusi (OKCUZ, THUIAPOKCHI, COJIN).
XKécTtrocTh BOBI U CIOCOOBI €€ yCTpaHEHHUS.

AJIFOMUHUN: TI0JI0)KEeHUE B [lepronueckor cucTeMe XMuMHYECKUX 3JIEMEHTOB
JI. . Menneneesa, cTpoeHuEe aTroMa, HaxoXXKICHHE B Ipupone. Pu3nvecKkue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoguueckon cucteMe XUMHYECKUX 3JIEMEHTOB /.
N. MenneneeBa, CTpOCHHME aToMa, HAxXOXKIECHHE B mpupone. Pusmyeckue u
XUMUYECKUE CBOMCTBA xene3a. Okcu b, rTuapoKcuabl U coiu xxenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHUE.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C oOpasllaMu METaIOB W CIUIaBOB, UX (U3HUUECKUMU
CBOMCTBaMM, M3y4YECHHE  PE3yJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
MCIIOJIb30BaHUE BHUJAEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJA
KaJIbI[Usl W HATpus C BOJOM (BO3MOXKHO HCIOJIb30BAHHUE BHUICOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS KEJIE3a B KUCIOPOJE
(BOBMOKHO  HCIOJIb30BAHME  BHUACOMATEPUAIIOB), MPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMil HAa MOHbI: MarHusi, KaJblUs, AIFOMUHMS, [IUHKA, XKeEJe3a
(I) u xenesza (II), menun (II), HaGMIOICHHME M OTIMCAHUE MTPOIECCOB OKPAIIUBAHUS
IJaMEHU WOHAMU HaTpus, Kaiusd W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
U TUAPOKCUJA IMHKA, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 1o Teme «Baxneimme
METaJUIbl U UX COCAUHEHUSD.

XuMud U OKpYyKauas cpeaa

BemectBa m Marepuanbl B TNMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakimii B ObiTy. [lepBas momormp mpu
XUMUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpesbl (mpenesibHas AOMyCcTUMast
KOHIIEHTpaius BeiecTs, nainee — [1/IK). Poas xumMuu B pemieHun SKOJIOTMYeCKUX
mpo0Jem.

Xumuueckuit IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIABbI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Meswcnpeomemmnuie ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H Mpu M3ydeHUM XuMud B 9 Kiacce
OCYILIECTBIISIETCA 4YE€pe3 HCMOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJISi OTIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIC TMOHSATHS: HAy4YHBINH (PaKT, THUIIOTE3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCUpUKAIMA, NEPUOJUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJICIUPOBAHKUE, HW3MEPEHUE, MOJICNIb, SBICHHUE, MNAPHUKOBBIMA
s dexT, TEXHOTOTHS, MATEPHUAITHI.

®dusuka: marepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbI, PAAUOAKTUBHOCTh, MOJICKYJIA, JJIEKTPUUYECKUN 3apsiji, MPOBOIAHUKH,
MOJIyIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTD, KpUCTAIINUECKast
pemeéTrka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
yA00pEHHUS, MUKPODJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOIBI,
MOJIE3HBIC UCKOTIAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJNbTaThl OCBOEHHUS MPOTPAMMBbI OCHOBHOTO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHs] XMMHH B €AMHCTBE Y4eOHOW H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMHU
COLMOKYJIbTYPHBIMHU M JyXOBHO-HPABCTBEHHBIMH II€EHHOCTSIMH, NPHUHSATHIMU B
oOlliecTBe MpaBWJIaMd M HOPMaMH TIOBEJCHHMS U CIIOCOOCTBYIOT TpolieccaM
CaMOMNO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0YYarOIINXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPAXKAIOT  TFOTOBHOCTh  OOYyYarOUIUXCS
PYKOBOJICTBOBAaTbCS ~ CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAIlUUd U
pacIIMpEHUE OMbITa ACSITEILHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHMS

[EHHOCTHOT'O OTHOWIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACJIEIUI0, TTOHUMAHHUS 3HAYEHUS XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON MH(popManuen o
NEPEIOBBIX JOCTUXKEHUSIX U OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOWCTBE MHUpa U OOLIECTBA;

2) TPa’kIaHCKOT0 BOCIIUTAHUS:

NPEACTAaBICHUS O COLUAIBHBIX HOPMax M TMPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4EOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JOPYruX  BUAAX
JEsITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpa3HOW COBMECTHOM MAESTENBHOCTU MpH
BBITIOJTHEHUM Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B IIpoLecce O3TOM yuyeOHOW JAeATeIbHOCTH, TOTOBHOCTU
OIICHMBAaTh CBOE TIOBEJECHHE U TMIOCTYIIKM CBOMX TOBApUIIEH C MO3ULHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIOIINE
OCHOBY JIJI1 TIOHUMaHUsS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPELION, O POJIA XUMHUHM B MIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA MOJyYE€HHE HOBBIX 3HAHUU TIO
XUMUHU, HEOOXOIUMBIE JIsI OOBSICHEHUS HAOIIOAEMBIX MPOIIECCOB U SIBICHHUIM,
MO3HABATENbHON, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJIBTYPhl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEIBHON pabOThl ¢ Y4EeOHBIMU TEKCTaMH, CIIPABOUYHOMN



JUTEPATypOH, JOCTYNMHBIMM TEXHHUYECKHUMH CpEeJICTBaMU HHOOPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOYyYCHHI0O M TO3HAaHMIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  €aMOOOpa30BaHHWIO, TMPOCKTHOM ¥  HMCCIIENOBATEIhCKON
NEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPABICHHOCTH W yYPOBHS OOy4YeHHUS B
JlaJIbHCUIILIEM;

4) dbopMupoBaHHA KYJbTYPbI 310POBbS:

OCO3HaHWE€ IIEHHOCTH J>KU3HHM, OTBETCTBEHHOI'O OTHONIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJIECACTBUUA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJUMOCTH COONIOJICHUS] TMpaBuid O€30IacHOCTH TIpH  OOpallleHHH ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PeaibHOM KU3HH,

5) TpyA0BOTro BOCTIMTAHUA:

HMHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil U Tpyaa pa3iuyHOIO poja,
YBOKEHHE K TPYJIy U pe3yJibTaTaM TPYJOBOW JESITEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHHUSI TMPEAMETHBIX 3HAHUN 1O XWMHHU, OCO3HAHHBIA BBIOOD
WHIMBHUIYaJbHON TPACKTOPUHU MPOJIOKEHUST 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIEeNHON Tpo(ecCHOHaIbHON IESITENFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATILHON Cpeie;

6) IKOJIOrH4eCKOro BOCIIUTAHMS

AKOJIOTMYECKU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAaHUS, MOHUMAHKE LIEHHOCTH 3JJ0POBOTO U
O0e3zonmacHoro oOpa3a U3HHM, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(GU3UYIECKOMY M TICUXMYECKOMY 3J0POBBIO, OCO3HAHHUE IIEHHOCTH COOJFOJCHUS
paBUJI OE30IMaCHOTO TTOBEICHUSI TIPH pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYAIHUX,
YIPOXKAKOIINX 370POBbIO U KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YUYEHUU XUMHH, JJIS
peIIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIENW MPUPOTHON CPEIION, JIJISI TIOBBILLICHUS
YPOBHSL  DKOJIOTMUECKOW  KYJbTYphl, OCO3HaHUsA TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJeM M IMyTeH WX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanmpeaMeTHBIX PE3YJbTATOB BBIACISIIOT 3HAYUMBIC JIJIS
dbopMuUpOBaHUS MHUPOBO33PECHUSI OOIICHAYYHbIC TMOHSTHS (3aKOH, TEOpus,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JPYTroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpEeAMETax M IO3BOJIAIOT Ha
OCHOBE 3HAHMM M3 3THUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAy4YHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IelCTBUs (ITO3HABATEINbHBIE,
KOMMYHUKATUBHBIC, PETYJSTHUBHBIC), KOTOphIE oOecneunBaioT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHHUIO M OCYILECTBICHUIO Y4eOHOU
NEeSITETBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE T1eCTBUS

Ba3oBble Jjornueckue AeicTBUA:

YMEHHSI HCHOJIb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS TMPU OCBOEHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSATUM (BBIACISTH UX XapaKTEPHbIC
NPU3HAKK, YCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHATHUSIMH), MCIOJIb30BaTh
MOHATHS JIJIsl OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIacCUPUKAIIUU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIUU,
YCTaHABJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBEKTAMHU H3YUCHMUS,
CTPOUTH JIOTUUECKUE paCCyKIeHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, 10 aHAJIOTUN),
JIeaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TPUMEHITh B TIPOIIECCE I[IO3HAHUS TOHATUS (MPEIMETHBIE U
MeTanpeIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJI3YEMbIE B XUMUH,
peoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHM MOJICJIbHBIC MTPEJCTABICHUS —
XUMUYECKUNA 3HaK (CHMBOJ 3JIEMEHTa), XUMHueckas ¢(opMmysia U YypaBHEHHE
XUMHUYECKON peaKIuu — MpU pelIeHUH YueOHO-TI03HABATEIbHBIX 33J1a4, C YUYETOM
ATUX MOJIENbHBIX MPEICTABICHUI BBISIBIATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKKU U3YyYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBS3U WU
IPOTUBOPEYUHS B U3yUaEeMbIX MTPOLIECCAX U SIBJIICHUSIX.

Ba3oBble ucciieoBaTebCKUe AeiCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHWA, a TaKXXe B KauyeCcTBE OCHOBBI JUIsl (POPMUPOBAHUS THIOTE3BI T10
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOpPETEHUE OMbITa MO TUJIAHUPOBAHWUIO, OPraHU3AlMd U MPOBEICHUIO
YYEHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOJaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpOBaTh 000OIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTYET
0 MPOJIeTIaHHOM padoTe.

Pab6ora c ungopmaumei:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3JIMYHBIX BUJIOB U (OPM MPEACTABICHUS, NMOTYYaeMYyI0 M3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEpkKaHUsS, CIPABOYHbBIC
mocobus, pecypcel MHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYI0 MH(POPMAITHIO;



yMEHUE TPUMEHSTh pa3iuyHble METOAbl U 3alpOChl MpPU MOUCKE U OTOOpe
nH(OpPMAIIMU W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOMWMBIX JUIsI BBITIOJTHCHHS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPEIeIEHHOTO THUIIA, TPUOOPETEHHE ONbITA B
0o0JlaCTH  UCMOJIb30BaHUSI  HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJbTYpOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BBIOMpaTh ONTUMAILHYIO (JOpMY MpeaCTaBICHUS HHPOPMAINH 1
WJUTIOCTPUPOBATh PEIIAEMbIE 3a/ladyd  HECJIOKHBIMU CXEMaMH, JHharpaMMaMy,
IpyruMu opMamMu rpaduKu ¥ ©X KOMOMHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IIpoliecce Y4YeOHOU U
UCCJIeI0BATENLCKON JEATEIBHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHUE OKpPYXaroled NpUpOAHOU
Cpensl.

KoMMyHMKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIe 1eHCTBHS:

YMEHHS 3a/laBaTh BOMPOCHl (B Xojae nauanora W (WiIM) AUCKYCCHUU) IO
CylIecTBY  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOH 3a1a4H;

YMEHHSI  TPEACTAaBIATH  IOJIYYEHHBIE  PE3YyJbTaThl  IMO3HABATEIbHOMU
NEATEIBHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALHUIO
pPE3yIbTATOB BBINOJHEHHUS XMMHYECKOrO SKCIIEpUMEHTa (Ja0OpaTOPHOIO OIIbITa,
1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM W HCCIEAOBATENbCKOW  JIESITENIBHOCTH  TpPU  PEUICHUU
BO3ZHUKAIOIIUX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUSA
no3utuit (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JICICTBUHM, OIpPEICICHUE KPUTEPUEB IO OIEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryasiTuBHbIE YHHBEpPCAIbHbIE YUeOHbIE NeHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMpPEAeNATh e JEATeIbHOCTH, [JIaHUPOBATh,
OCYLIECTBIISATh, KOHTPOJIMPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSTEeIBbHOCTh, BBIOMpATh Hanbosiee 3PPeKkTUBHBIE CIIOCOOBI pelleHns Y4eOHbIX U
MO3HABATENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBIATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM aJTOPUTM JIEWCTBUM TMPU BBIIOJHEHUM 3aJaHUM C Y4YETOM
MOJIyYeHHUsI HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yJjbTaTa 3asBJICHHOW IENH, YMEHHE
HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MPEjlaraéMbl€ B YCIIOBUH 3aJaHUN.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pE3ydbTaTOB MO OCBOEHHUIO 0053aTEIbHOTO
COJICp)KaHMs, YCTaHOBJIEHHOTO JaHHOW (QeaepanbHOM paboyelt MPOTrpaMMOi,
BBIJICTISIIOT: OCBOCHHBIE O0YYAIOUTUMHUCS Hay4YHbIe 3HAHUS, YMEHHSI U CIIOCOObI



nercTBuil, crnenuduueckue A IpPeAMETHOM o0nacTtu  «XHUMHUS», BB
NEATEIbHOCTH MO  TOJYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPHpPETAlNH,
npeoOpa3oBaHUI0 U MPUMEHECHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUsX.

K xoHIiry o0ydeHus B 8 kjiacce mpeIMETHBIC Pe3yIbTaThl Ha 0a30BOM yPOBHE

JOJKHBI OTPAXKATh C(HOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHUX IOHSTHUW: aTOM, MOJIEKYJA,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS W HEOAHOPOHAs), BAJICHTHOCTh, OTHOCHUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAsA Macca, KOJMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEIECHBb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCuPUKalus peakiuil: peaxiuu
COCAMHEHHUS, pEAKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHH
oOMeHa, K30~ U PHJIOTEPMHUUECKUE PEaKINH, TeTIIOBOM d(DPeKT peakiumu,
AIpO aTOMa, SJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paaUycC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS U HENOJISIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOpP, MAaccoBas J0Js BEIECTBa
(TporeHTHasE KOHIIEHTpAIUsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHH U
MIPUMEHSTH ATU OHSATHUS MPU ONTMCAHUH BEIIECTB M UX MPEBPaICHU;

e HCIOJIb30BaTh XUMUYECKYI0 CHUMBOJIMKY JUIsI COCTaBJICHUS (POpMyJ
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

e ONpEAENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENeHb  OKHCJICHUSI  DJICMEHTOB B  OMHApHBIX  COEJUHEHMUSIX,
MPUHAJIEKHOCTh BEILIECTB K OMPEICIEHHOMY KIJIACCy COEIWHEHUU IO
dopmynam, BHUJ XUMHUYECKOM CBsI3M (KOBAJICGHTHAas W HWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSAX;

e packpeiBatb cmbica [lepuoamueckoro 3akona J[. WM. Mennaeneena:
JEMOHCTPUPOBATH MOHUMAHUE TEPUOJUYECKON 3aBHUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT WX MoJioxkeHus: B llepmogmueckoit cucreme,
3aKOHOB COXPAHEHHMsSI MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTrajipo;

e OMNWCBHIBATh M XapakTepu3oBaTh Ta0OaMuHyr0 (opmy Ilepuoanueckoit
CUCTEMBl XHMHUYECKHMX DJIEMEHTOB: pa3iIuyaTh IOHATHS «TJIaBHad
noarpynna (A-rpynmna)» u «nobdouHas noarpynna (b-rpynmna)», mansie u
OOJBIIIE TIEPHOJIbI, COOTHOCUTH O0O0O3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabiauie «llepmomnueckass cucteMa XuMUYecKux dnemeHTtoB J[. .
MenpeneeBay ¢ YUCIOBBIMU XapPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sAlipa, 00IlIee YUCIO 3JIEKTPOHOB
Y pacnpeesiCcHUe UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHThI, HEOPTaHWYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, 10 TETIOBOMY (D eKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/asi OMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XMMHUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOKHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpaAIllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSAPHYIO U MOJSIPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOr0 »3JIEMEHTa 10 (dopmyie
COEMHEHNS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOAUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIUU;

IPUMEHSTh OCHOBHBIE OINEpPALMN MBICIUTEIBLHON JIEATEIIbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEeMATU3allIo, KIacCU(UKAIIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€H — ISl M3Y4YEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEAaKIHil, €CTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSA — HAONIOJCHUE, W3MEpPEHHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIENOBATh  MpaBUJaM  MOJB30BAHHUS  XMMHYECKOM  TOCYIOM U
7a00paTOpHbIM  O0OPYJIOBAaHMEM, a TaKXke TMpaBuiaaM oOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH TI0 BBIIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OMBITOB M0 TIOJYYEHHIO U COOWpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA U KHCJIOpPOJAa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKUE  OKCIEPUMEHTBHI IO
pacro3HaBaHHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C MOMOUIBI0O WHIUKATOPOB
(;makmyc, peHondTanenH, METHIOPAHK U JPYTHE).

K xoH1y oOydenus B 9 Kjacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHMUYECKHUX IIOHATHW: XMMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AaHWOH, IIPOCTOE BEILECTBO,
CJIIOKHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKIusl, XUMUYECKasl CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pACTBOp,  ANEKTPOJUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIUMUM HOHHOIO
oOMeHa, KaTaJau3aTop, XUMHUYECKOe paBHOBECUE, OOpaTUMbIE U



HeoOpaTUMble pPEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU,
OKUCJIUTENb,  BOCCTAHOBHUTENIb, OKHCIEHHE M  BOCCTAHOBJICHUE,
ajoTponus, aMmGpOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
METa/NInyecKas), KpHUCTAJUIMYecKass pemeéTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKON peakuuu, MNpelesIbHO JOMyCTUMAs
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHMUYECKUX TMOHSITHUU H
MPUMEHSThH ATU NOHSATHUSA MPU ONMMCAHUY BEUIECTB U UX MPEBPAICHUI;
UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHUS (HOpMYI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTIPENICIISATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS] XUMUYECKHUX 2JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IMPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyliaM, BUJ XUMHUYECKON
CBs3U (KOBaJCHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCIMHEHUSIX, 3apsij MOHA M0 XUMUYECKOU (GopMyJie, XapaKkTep Cpelbl B
BOJIHBIX PAacTBOpax HEOPTraHUYECKUX COCAMHEHUM, TUMN KPUCTALITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBaTh M XapAKTEPU30BaTh
tabnuunyto Gopmy Ilepuoguyueckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «IJIaBHas mnoArpynna (A-rpymnma)» u «oOodHas
noarpynmna (b-rpynma)», Manabie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAYCHUsS, KOTOpPhIE HMCIOTCA B IEPHOJUYECKON TabmmIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (CocTaB U 3apsAja  sjapa, oOIlee YHCIO SJEKTPOHOB U
pacrpenieieHie MX 10 JJEKTPOHHBIM CJIOSIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB JJIEMEHTOB UM UX COEAMHEHUN B
npeAenax MaJblX NEPUOJIOB U IIAaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS UX
aTOMOB;

KJ1IacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMUYECKHEe peakiuu (10 YHUCIy UM COCTaBY Y4YacTBYIOIIMX B PeaKIUU
BEIIIECTB, TI0 TEIMJIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTENCHEH OKHMCICHUS
XUMHYECKUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME MU CHEHU(PUUYECKUE XUMUYECKUE
CBOMCTBA TPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEP)KAasl OIMCaHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHUU COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBJIATh YPABHEHUS SJEKTPOJUTUYECKOM JHCCOLMAIMU  KHUCIOT,
1IEIIOYEU U COJIEN, TIOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN MOHHOTO



oOMeHa, ypaBHEHMsS peakiui, TMOATBEPKAAIOIMUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKpbIiBaTh CYIIHOCTb OKHUCIIMTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MTOCPEJICTBOM COCTABJICHHS JJICKTPOHHOTO OallaHCa dTUX PEaKIIHA,
IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHUS XUMHYECKUX TMPEBpaIlCHUH B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSAPHYIO ¥ MOJISIPHYIO — MaccChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMEHTa 1o (opmyiie
COCMHEHHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHEHUIO XUMHYECKON PEaKInu;

coOofaTh  MpaBWia  MOJB30BAHUS ~ XUMHYECKOM  MOCYI0i u
na0opaTopHbIM  000pyJOBaHUEM, a TaKXKe TMpaBwia oOOpalieHus ¢
BCIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSAMH II0 BBITOJHEHHUIO
Ja00pATOPHBIX XMMHYECKHX OIBITOB I10 TMOJYYCHHI0O W COOHUpPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YIJICKUCIIOTO rasa);

MPOBOJIUTh  PEaKIUH, TMOATBEP)KIAIONINE  KAUYCeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPUI-, OPOMUI-,
noaua-, kKapoOoHar-, docdar-, cunmkar-, cyiabdar-, THIPOKCHJI-HOHHI,
KaTHOHBI aMMOHHSI M HWOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIINEC B
BOJHBIX PACTBOpPAX HEOPTAHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTICPAIIMHA MBICIUTEIHLHOW JCSITCIIBHOCTH — aHaJIU3
U CHHTE3, CpaBHEHHE, O00OIICHHE, CUCTEMAaTU3allUI0, BBISBICHHE
NPUIUHHO-CJICJICTBEHHBIX CBSI3¢H — JIJII M3Yy4YCHHUS CBOMCTB BEIICCTB H
XUMHUYECKUX peaKIui, eCTCCTBCHHO-HAYYHbIE METOJIbl TO3HAHUS —
HaOIOAICHUE, M3MEpPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT (pEalbHBIN WU
MBICIICHHBIN ).
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' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
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RELEON, oamuuxu
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Pasznen 3. MeTa/lIbl M UX COCIMHCHUHA
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RELEON, oamuux
NEKMPONPOBOOHOCMU,
pH
. bubnmoreka [JOK
3.2 Baxkneime MeTaaisl U UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

METOJINUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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