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yacTHoe o0meodpa3oBaresbHoe yupexaenue lkona «Ikomorus n nanekruka» ropoaa

Bbepacka HoBocnoupckoii odj1acTu

IosicHUTEILHAA 3aIIUCKA

Pabouas mporpamMma mo XMMHHM Ha YpOBE€Hb OCHOBHOI'O 0OIIEro oOpa3oBaHUs IS
obyuaromuxcst 8-9-X KIJIacCOB YacTHOroO OO0Ie00pa30BaTEILHOIO  YUPEIKICHUS
koaer «Dxomorus u Juanektuka» (mamee — YOY Illkona «Dkojorus u
JlnanexkTrka») pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMH:

@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B
Poccuiickon @enepanumy;

npukaza Munnpocsemienuss ot 31.05.2021 Ne 287 «O6 yTBepxkaeHUuU
dbenepalibHOr0 roCyJIapCTBEHHOTO 00pa30BaTENIbHOIO CTaHAapTa OCHOBHOTO
o01iero oOpa3oBaHUs»;

npukaza Munnpocsemienuss ot 18.05.2023 Ne 370 «OO6 yTBepkIeHUU
denepanbHOM  0Opa3oBaTEeNbHOM  MPOrpaMMbl ~ OCHOBHOTO  OOILEro
oOpa3oBaHUsI»;

npukaza MunnpocBemenuss ot 22.03.2021 Ne 115 «O6 yTBepKaeHUH
[Topsinka opraHu3aIiy U OCYIIECTBICHUS 00pa30BaTEIbHOM NeATEIHLHOCTH TI0
OCHOBHBIM 00IIe00pa3oBaTeNbHBIM MpOrpaMMaM — 00pa30BaTEIbHBIM
porpaMmaM HadyaJlbHOTO OOIIEr0, OCHOBHOTO OOIIEro M CPEeIHEro OOMIEero
oOpa3oBaHUsI»;

KoHuenuuu npenogaBaHust yueOHOro npeaMera « XuMus»,

Konuenimu sxkojoruueckoro o00pa3oBaHusi B CUCTEME 00111ero o0pa3oBaHus;
CIT 24.3648-20 «CaHuTapHO->IUAEMHOJIOTUYECKHE  TpeOOBaHUA K
OpraHu3alMsIM BOCIUTAHUS M OOY4YEHHs, OTAbIXa U O3JOPOBIEHUS ACTEH U
MOJIOZIEKU», YTBEPKACHHBIX MOCTAHOBJICHUEM TIJIaBHOIO CAaHUTApHOTO Bpaua
ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «l'urneHnueckue HOPMATUBBI H TpPeOOBaHUS K
obecriedeHnI0 0e30macHOCTH U (M) OE3BPEIHOCTH IS YeoBeKa (aKTOPOB
Cpenbsl OOMTaHUS», YTBEPKACHHBIX MOCTAHOBICHUEM TJIABHOTO CAaHUTAPHOTO
Bpada ot 28.01.2021 Ne 2;

y4eOHOro IJJaHa OCHOBHOrO 00miero oOpa3oBaHUs, YTBEPKICHHOIO
MPUKa30M YacTHOTO  oOmeoOpazoBarenbHoro  yupexzaeHuss  Llkosbr
«Okonorus u Jmanextuka» (mamee — UYOY Illkona «Dxonorus
Huanextuka») ot 30.08.2024 r. «O BHeceHMH W3MEHEHH B OCHOBHYIO
00pa30BaTeNbHYI0 MPOrpaMMy OCHOBHOTO OOIIETO 00pa30BaHuUsy;
dbenepanpHOI paboueil MPOrpaMMbI IO YIYEOHOMY MPEAMETY « XUMHUS.

Pabouast mporpaMma opreHTHUPOBaHA Ha IIeJIEBbIE TPHOPUTETHI, C(HOPMYIUPOBAHHBIC B
dbenepanpHOl paboyeil mporpaMMe BOCIIUTAHUS M B paboueil nmporpaMme BOCITUTAHUS
qacTHOTO 001eoOpaszoBaTenbHOTO yupexacaus Lkonsr «Oxomorus u uanexTrkay
(mamee — HOV Illkomna «Dxoorus u JIMaaeKTHKAY).
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[Iporpamma 1o XMMUK HA YPOBHE OCHOBHOTO 0O0IETO 0Opa3oBaHHUsI COCTAaBJIEHA Ha
OCHOBE TpeOOBaHMM K pe3yjdbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOMN
porpaMMbl OCHOBHOTO 001iero o6pazoBaHus, mpeiacraBieHHbix B ®PI'OC 00O, a
TaKk)k€ Ha OCHOBE (QefepaibHON paboueil MporpaMMbl BOCIUTAHHS U C YYETOM
KOHIICTIIIUK TpPEeNoJaBaHusl y4eOHOro rmnpeaMera «XUMHS» B 00pa30oBaTelIbHBIX
oprannsauusx Poccuiickon denepannu.

[Iporpamma 1o XMMHUM JAeT MPEICTaBICHUE O IENIX, OOIIeH CTpaTeruu OOydeHWS,
BOCIIUTAHUA W Pa3BUTHUS OOYYAIOIIUXCS CPEACTBAaMH Y4eOHOrOo TMpeaMeTa,
yCTaHaBIMBAaeT  00s3aTelNbHOE MPEAMETHOE  COJACpXKaHHE, MPEayCMaTpPUBACT
pacmpesieieHie ero Imo KilaccaM W CTPYKTYpHpPOBaHHE [0 pas3ieliaM U TeMam
OporpaMMbl [0  XUMHH, ONpEAeIseT KOJIWYSCTBEHHBIE W  KAaueCTBEHHBIC
XapaKTEPUCTUKU COJIEPKaHUs, PEKOMEHAYEMYIO TOCJIEI0BATEIbHOCTh H3YyUYCHHUS
XUMHUHU C YYETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKUA y4eOHOTO
Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arolmmxcs, OINpeAesieT BO3MOKHOCTU
npeaMera Ui peaju3alud  TpeOOBaHWM K pe3ylibTaTaM OCBOEHUSI OCHOBHOMU
o0pa3oBaTenbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl, a TAKKe
TpeOOBaHMI K pe3ybTaTaM 0O0yUYEHHUS XUMUU Ha YPOBHE IeJIeH N3YUCHUS MpeaMeTa 1
OCHOBHBIX BHUJIOB Y4Y€OHO-TIO3HABATEIILHOM JEATEIBHOCTH OOydYaromerocs IO
OCBOCHHIO yU4E€OHOTO COJIEP KaHMUSI.

3HaHWE XUMHH CIIYKUT OCHOBOM JIJIsi (POPMUPOBAHUS MUPOBO33PEHHUS 00YUaIOIIEerocs,
€ro MNpeACTAaBICHUA O MaTepUualibHOM €IMHCTBE MHUPA, BAXKHYIO pPOJIb UIPAIOT
dbopMupyemMbie XUMHUEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX HSHEPrUud U 00
HBOJTIOIIMH BEIECTB B MMPUPO/IE, O MYTAX PEHICHUs TJI00ATBHBIX MPOOJIeM YCTOMUYUBOTO
Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOW, YHEPre€TUUECKOM, MUIIEBOM U IKOJIOTMYECKOU
6e30macHOCTH, TTPOOJIEM 3PABOOXPAHCHHUS.

N3yuyeHnne xumunu:

e CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH  JJIT  CaMOpa3BUTUA U
dbopMupoBaHUsS KYJIbTYphl JUYHOCTH, €€ oOmed u (PyHKIHMOHAIBHOM
I'PAaMOTHOCTH,

e BHOCHUT BKJaa B (DOPMHUPOBAHHME MBINIICHUS W TBOPYECKHX CIIOCOOHOCTEH
OOy4JaroIuxcsi, HABBIKOB HMX CaMOCTOATEIBLHON Y4eOHOW eATEeTbHOCTH,
DKCIIEPUMEHTAJILHBIX W HCCJIEAOBATEIbCKUX YMEHUW, HEOOXOMMMBIX KaK B
TTOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHON JICSITCIBHOCTH;

e 3HAKOMHUT CO CIENU(PHUKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBaCT OCHOBBI
IIEJIOCTHOTO B3TJIAJa HAa EIUHCTBO TMPUPOJIBI M YCIOBEKA, SBISICTCS
OTBETCTBEHHBIM  J3TarmoM B  (OPMHPOBAHUHU  E€CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH OOYYarOIINXCH,;
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e CIOCOOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHbIM 3HAHUSM, K TMPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaa B
IKOJIOTUYECKOE 00pa3oBaHnEe 00yUYaIOIUXCA.

JlanHble HampaBji€HUS B OOyYEHUHM XUMHUH O0O0ECIEUMBAIOTCS  CHEeHU(PUKON
colepKaHUsl ~ Yy4eOHOro  MpeAMeTa,  KOTOpPbIA  SIBJISIETCS  IE€1arornyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAyKM XMMHUHU Ha OIPEACIICHHOM 3Talle €e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOCHHE
00yYaroOIIMMUCS CUCTEMbI TIEPBOHAYATIBHBIX TOHITHI XMMUHU, OCHOB HEOPTaHMYECKOU
XUMUHU U HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TTOHITHI OPTraHNYECKOW XUMUMU.

CtpykTypa cojaepXaHUs MporpaMMbl 10 XHMHM C(POPMHUpPOBAHA Ha OCHOBE
CUCTEMHOTO moaxoaa K ee¢ usydeHuro. Colep:kaHue CKIAAbIBACTCS U3 CHUCTEMBI
IOHATHM O XMMHYECKOM DJIEMEHTE M BEHIECTBE W CUCTEMBI NOHATUHA O XMMHYECKON
peakuuu. O0e 3TH  CUCTEMBI CTPYKTYpHO OpraHHU30BaHbl MO  MPUHLUITY
IIOCJIEIOBATEIBHOTO Pa3BUTUS 3HAHUKW HAa OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro YpOBHSL:

e ATOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

o Ilepuogmueckoro 3akona J[.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

e YUYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H,

e TIPEJCTaBICHUM 00 AJICKTPOTUTHICCKON TUCCOIUAIINH BEIIECTB B PaCTBOPax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICTIEHHBIX (DAKTOB, pa3BUBAIOTCS TOCIIEIOBATEIHHO OT OJTHOTO YPOBHSA K IPyrOMY,
BBITIONIHAS (PYHKIIMU OOBSICHEHHS W TIPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U
BO3MOYHOCTEM MPAKTUYECKOTO MPUMEHEHUS U TIOJTYUYCHUSI U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMbl 0 XMUMHH CHOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O
XUMHAYECKOM COCTABJIAIOIIEM HAy4YHOW KapTUHBI MHUpa B JIOTHKE €€ CHCTEMHOMN
OPUPOABI, LIEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAHHMIO M METOJAaM ITO3HAaHHS B
Hayke. M3ydyeHre XuMuH MMPOUCXOAMUT C MPUBJICUYCHUEM 3HAHUN U3 PAHEE U3YyUYEHHBIX
yueOHbIX TIpeaMeToB: «Okpysxaronuii Mmupy», «buomnorus. 5—7 knaccee» u «duszuka. 7
KJIACC.

[Ipu u3ydeHUU XUMUU MPOUCXOAUT (HOPMUPOBAHNE 3HAHUM OCHOB XMMHUYECKOW HAYKHU
KaK 00JIaCT COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATEIIBHOCTH YesIOBEeKa
U Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajadya y4yeOHOIro mpeameTa
COCTOUT B (POPMHPOBAHUU CUCTEMbl XMUMHYECKMX 3HAHUN — BaKHEUIIHUX (HaKTOB,
MOHSATHUM, 3aKOHOB M TEOPETUYECKUX TIOJIOKEHUM, JOCTYIHBIX O00OIIeHUN
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MHPOBO33PEHYECKOI0 XapaKTepa, A3blKa HAyKH, B MPUOOLIEHUU K Hay4YHBIM METOAaM
[O3HaHWsSI NpPH U3YYEHUU BEIIECTB M XMMMUYECKHUX peakuuil, B (OPMUPOBAHUU HU
Pa3BUTUU TO3HABATEIbHBIX YMEHUM M UX MPUMEHEHUHU B YUeOHO-II03HABATEIBLHOU U
y4eOHO-UCCIIEOBATENCKON  JI€ATEIbHOCTH, OCBOCHMM  MpaBui  0€30IacHOro
oOpalieHus ¢ BEUIECTBAMU B TOBCEHEBHOM KU3HHU.

[Ipu u3ydyeHnrn XMMUU Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs BaKHOE 3HAUCHHE
npUoOpeH Takue LENH, KaK:

o (OpMUPOBAHHE HWHTEIUIEKTYaJbHO pA3BUTOM  JIMYHOCTH, TOTOBOM K
caMO00pa30BaHUIO,  COTPYAHMYECTBY,  CAMOCTOSITEIbHOMY  IPUHSATHUIO
pelIeHui, cnocoOHOM aganTUpPOBaThCS K OBICTPO MEHSIOLIUMCS YCIOBHSM
KU3HU,

¢ HaIpaBJICHHOCTb OOYYEHHSI Ha CUCTEMATUUYECKOE MPUOOIIEHNE 00YUYaIOIINUXCS
K CAaMOCTOSITEJIbHOM TMO3HABATEIbHON JAESITENBHOCTH, HAyYHBIM METOAaM
no3HaHus, POPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CITIOCOOHOCTEHN K XUMUHU;

o oOecreueHue yCIOBUM, CIOCOOCTBYIOIIMX NPHOOPETEHHIO OOYy4aronMMUCS
OMbITa Pa3HOOOPA3HOM JEATENBHOCTH, MO3HAHUS U CAMOINO3HAHMS, KITFOUEBbIX
HaBBIKOB (KJTFOUEBBIX KOMIICTEHIIMI), MMEIONINX YHUBEPCAJIbHOE 3HAUCHUE
JUTSL pa3JIMYHbIX BUIOB JICATEIHHOCTH,

o (QopMmupoBaHue oOmEeHd  (QYHKUMOHAIBHOM W  €CTECTBEHHO-HAYyYHOU
I'PaMOTHOCTH, B TOM 4YHUCJI€ YMEHUU OOBSACHATH M OIICHUBATh SIBICHUS
OKPY>KaI0ILIEro MUpa, UCHOJIb3Ys 3HAHUS U OMbIT, OJYyYEHHbIE ITPU U3YUYEHUU
XUMHH, TIPUMEHATh UX NPHU PEUICHUH NpoOJieM B MOBCEIHEBHOHN XHU3HU U
TPYAOBOM JEATEIBHOCTH;

o (opMupoBaHuEe y OOy4yarolUXCsl TYMaHUCTUYECKUX OTHOIIEHUN, TOHUMAaHUs
IEHHOCTH  XMMHYECKWX  3HAHWUM [  BBIPAOOTKH  IKOJOTHYECKU
1€JeCO00pa3HOro MOBEACHUS B OBITY M TPYIOBOM AESTENBHOCTH B LIEISAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEW PUPOAHOMN CPEBI;

e pa3BUTHME MOTHBAIIMM K OOYYEHHIO, CIOCOOHOCTEM K CaMOKOHTpPOJIO U
CaMOBOCIMTAHHIO Ha OCHOBE YCBOEHHS OOILEYEIOBEUYECKMX LEHHOCTEH,
TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduiss M  HANpaBlI€HHOCTH
JanbHENIIero o0y4eHus.

OOmiee 4YMCIO YacoB, OTBEIACHHBIX [UISI M3YYCHHS XUMHU HAa yPOBHE OCHOBHOTO
obrrero obpaszoBanusi, cocraBisier 136 yvacoB: B 8-m kiacce — 68 uacoB (2 waca B
Heneno), B 9-M kiacce — 68 yacos (2 yaca B HeZEIN0).

Jns  peanuzanii  TIpPOTrpaMMbl  HUCMOJB3YIOTCS  YUYEOHUKH, JOMYIICHHBIE K
WCIIOJB30BAHUIO TMPU peaM3alUM HMEIOUIMX TOCYJIApPCTBEHHYIO aKKPEIUTALUIO
o0pa3oBaTeNbHBIX MPOTrpaMM HAYaJIBHOTO OOIIEero, OCHOBHOTO OOIIEro, CPeaHEro
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oOimiero oOpa3oBaHUs OpraHU3AlMSMU, OCYIICCTBISIIONIMMU  00pa30BaTEIIbHYIO
JeSITeNIbHOCTD, MprKazoM Munmnpocsemenus ot 21.09.2022 Ne 858:

o« KysnenoBa H.E. u gp. Xumua. 8 ki, BEHTAHA-I'PA®, kopnopanus
«Poccuiickuii yueOHUK.

o Kysnenoa H.E. u gp. Xumua. 9 ki, BEHTAHA-I'PA®, kxopnoparus
«Poccutickuit yueOHHUK.

DNeKTpOHHBIE O0Opa30BaTENbHBIE PECYPCHI, JOMYIIEHHBIE K HCIHOJB30BAaHUIO MpPU
peanu3alii  UMEIOIIUX  TOCYNAapCTBEHHYIO  aKKpEAMTAIMI0  00pa3oBaTEIbHBIX
IporpaMM Ha4aJbHOTO OOIIEro, OCHOBHOTO OOILEro, cpeaHero odmiero oOpa3oBaHus
npukazoM Munmnpocsemnienust ot 04.10.2023 Ne 738:

o Xumus, 9 xkmacc, DI'AOY IO «Akagemus MuHnmnpocsemerus: Poccumy;

o DONeKkTpoHHBIA 00Opa3zoBaresbHbIN pecypc «JloMamnue 3aganus. OCHOBHOE
obmee oOpasoBanme. Xumusa», 8-9 kmace, AO «M3marenscTBO
"IIpocBenienue"»;

o Tpenaxep «O6mako 3Hanuiy. Xumus. 8 kiacc, OO0 «Duzukon Jlady.

Conep:xkanue y4eOHOIro npeamera

8-i1 Ki1acce
HepBOHaqaﬂmee XUMHNYECKHUE IMMoOHATUA

[Ipenmer xumun. Posib XMMUM B KU3HU YEIOBEKa. XMMUS B CUCTEME HayK. Temna u
BemiecTBa. DU3NYECKHE CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSHUE BEIIECTB.
Ilousate o Meromax mo3HaHMA B XUMHH. YucTtele BemecTtBa W cMecu. CrocoObl
pa3IeJICHUS] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIE€MEHTbl. CUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTbie 1 COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumnueckas Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewiecTB. OTHocuTenbHass atoMHass macca. OTHOCHTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10511 XUMHAYECKOTO JIEMEHTA B COCINHEHUH.
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KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3p KOIM4ecTBa, MACcChl U
Yyuclia CTPYKTYpHBIX €AWHUI] BellecTBa. Pacuersl mo ¢opMynaM XHUMHYECKUX
COCIMHEHUM.

Ou3nvecKrue U XUMHUYECKUE SIBJICHUSA. XUMHUYECKAsl PEaKIUsl U €€ MPU3HAKU. 3aKOH
COXpaHEHUSI MacChl BEMECTB. XUMUYECKHe ypaBHeHMs. Kiaccudukams XuMIIecKux
peakiuii (CoeAMHEHNs, Pa3JIOKECHHSI, 3aMEIICHUs, OOMCHA).

XuMHYECKUMN IKCIIEPUMEHT:

3HaKOMCTBO C XUMHUYECCKOM ITOCY/I0H, MpaBUIIaMH pabOThI B Ja0OPATOPHH U TPHUEMaMHU
oOpareHust ¢ 1abopaTOpHBIM OO0OpPYAOBAaHHEM, W3YUCHHUE U ONUCAHUE (U3MUCCKUX
CBOMCTB 00pa3IiOB HEOPraHWYECKUX BEINECTB, HAOM0IcHUEe QU3HUeCKUX (TIaBICHHE
BOCKa, TassHHE JIbJIa, pAaCTUPAaHUE caxapa B CTYIKE, KHIICHUE ¥ KOHICHCAIMS BOBI) U
XUMHUYCCKHUX (TOpEHHE CBEYH, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aWMOJCHCTBHE
Mela € KHCIIOTOW) SIBJICHWH, HAOJIOJCHWE M ONHMCAHHWE IPU3HAKOB IPOTEKAHHUS
XUMHUYCCKHUX peaknui (pasiokeHUe caxapa, B3aWMOJCHCTBHE CEPHOM KHCIOTHI C
XJIOpUaOM  Oapusi, pasznokenue ruapokcuga wMeau () mpu  HarpeBaHwuw,
B3aMMoOJiciicTBHE Jkeme3a ¢ pactBopoM coiad Mead (Il), wu3ydenwe cmocoOoB
pa3nelieHusT CMecei: ¢ TIOMOIIbI0 MAaramTa, (UIbTPOBAaHWE, BBITAPUBAHUE,
TUCTHIUTSIIIHSL, XpoMaTorpadusi, MpoBEeJICHNE OYUCTKH TOBAPCHHOMN COJIN, HAOIIOACHHE
¥ ONMCAHKE PE3yIbTaTOB MPOBEJACHHUS OTBITA, IUTFOCTPUPYIOIIETO 3aKOH COXPAHCHUS
MAacChl, CO3/IaHUe MOJICICH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxuelue npeacTraBuTe] M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. KHciopos — 31€eMEHT U ITPOCTOE BELIECTBO.
Haxoxmenue kuciopoja B npupoje, pusndeckue u XMMUYECKUE CBOWMCTBA (peakiuu
ropenusi). Oxcunsl. [Tpumenenue kucmopoga. CrocoObl MONydYeHHS KHCIOPOJAa B
nabopaTopud M TpoMbIIUIEHHOCTU. KpyroBopor kwuciopoga B mnpupoae. O30H —
aJJIOTPOTIHAs MOAUDUKAIUS KUCIOPOA.

TeroBoit >PdpekT XUMHUECKOW peaKIuu, TEPMOXMMUYECKHE YPAaBHEHHs, IK30- U
SHIOTEPMUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUE BO3/yXa,
YCUJIEHUE TAPHUKOBOTO 3P dekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BeiiecTBO. HaxokaeHue Bogopoia B IMPHPOJIE,
(u3nYeCKre U XMMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI MmoTydeHus. KucioTel u
COJIH.

MounsipHblii 00beM ra30B. PacyeTsl 0 XUMUUYECKUM YPABHEHUSIM.
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@®usnueckne cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopsl. Haceiennsie u
HEHACBIIICHHBIE PAacTBOpPBbl. PacTBopuMOCTh BemecTB B Boje. MaccoBas J0Jis
BEIIECTBA B pacTBOpe. XMMHYECKUE CBOKCTBA BOABL. OcHOBaHMsA. Poiib pacTBOpOB B
OpUPOAEC M B JKH3HM 4YelnoBeKka. KpyroBopor BoOAbl B MpuUpOJE. 3arpsi3HEHUE
NpUPOAHBIX BoA. OXpaHa M OYUCTKA IPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coemuHeHmit. Oxcuapl. Kinaccudukarus OKCHIOB:
coneoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U Hecoeo0pas3yromIue.
Homenknarypa okcumoB. @u3nuecKnue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyuenue
OKCH/IOB.

OcHoBanus. Knaccudukaius OCHOBAHMM. IIEIOYHM M HEPACTBOPUMBIC OCHOBAHMSI.
Homenkiatypa ocHoBaHuil. Duznyeckne MW XHWMHUYECKHE CBOWCTBA OCHOBAHUU.
[Tosrydyenrne OCHOBaHHH.

Kucnorel. Knaccudpukamus xucnor. Homenknarypa kucnor. ®dusmyeckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHoctn wMetauioB H.H. bekerosa.
[Tomy4yeHnue KUCIOT.

Comu. Howmenkinarypa coieid. @Pu3nMdeckue H XUMHUYECKHUE CBOMCTBA COJIEH.
[Tosyuenue conen.

I'eneTnueckas cBs3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHUM.
XMMHUYECKUMN IKCIIEPUMEHT !

KaueCTBCHHOE OIpPEACICHHE COACpKaHUS KHUCIOpOJa B BO3AyXE, IMOJIYYCHHE,
coOupaHue, paclo3HaBaHWE W HW3YYCHUE CBOMCTB KHCIOpOJa, HaOoIeHNe
B3aUMOJICHCTBHS BEIIECTB C KUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHHS M MIPEKPAIICHHSI
ropenus (mokapa), 03HaKOMJICHHE C OOpa3llaMd OKCHIOB M ONHCAaHHE WX CBOMCTB,
HOJy4YeHHUEe, COOMpaHKe, paclo3HaBaHHE M HM3YYCHHE CBOWMCTB Boaopoaa (ropeHue),
B3auMozeciictBue Bomopoma ¢ okcumom wmeau (1) (Bo3MOXHO mHCIIONB30BaHKE
BUCOMATEPHAIOB), HAOJIIOAEHHEe O0pa3lOB BEIIECTB KOJMYECTBOM 1  MOJIb,
UCCJIEIOBAHNE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAECICHHOW MacCOBOM JOJIEM PAaCTBOPEHHOIO
BEIIIECTBA, B3aMMOJICHCTBUE BOJABI ¢ MeTaUlaMu (HATpUEM U KaibleM) (BO3MOXHO
UCIIOJb30BaHUE BHJICOMATEPHANIOB), HCCJCIOBAaHUE O00pa3loB HEOPraHUYECKUX
BCIIIECTB Pa3JMYHBIX KJIACCOB, HAOJIOJCHUE HW3MCHCHHS OKPAaCKH HWHIAWKATOPOB B
pacTBOpax KHCIOT M Imejaodci, m3ydeHue B3ammozeicTBus okcuma meau (I1) ¢
pPacTBOPOM CEPHOM KHCIOTBI, KHUCIOT C MeETajulaMH, PEaKIUWd HEUTpaIU3alnH,
MIOJIYYCHHE HEPACTBOPUMBIX OCHOBAHWH, BBITCCHCHHE OJHOTO MeETajia JPYTUM U3
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pacTBOpa COJM, PEIICHUE SKCIIEPUMEHTAIBHBIX 33Ja4 Mo Teme «BaxHenmme Kiacchl
HEOPraHUYECKUX COCTUHECHUIN.

IMepuoanueckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jemenTon 1.H.
MenpgeneeBa. CrtpoeHue aroMoB. XuMHYeCKass CBA3b. OKHUCIHTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUU

[lepBble MOMBITKK KiIacCU(pUKAIIMM XUMUYECKUX 3JIeMEHTOB. [loHsTHe O rpymnmax
CXOJHBIX 3JEMEHTOB (IEJOYHBIC W IIEJIOYHO3EMEIIbHBIC METallbl, TaJOTrCHBI,
MHEPTHBIC Ta3bl). OJIEMEHTBI, KOTOpble O00pa3ylOT aMQpOTEPHbIC OKCHIBI U
TUIPOKCHUJIBI.

[Tepponnueckuit 3akoH. Ilepumoamyeckas cucrema Xumuyeckux siaemeHToB JI.U.
MenneneeBa. Koporkonepuognas u aiumHHonepuogHas ¢opmbsl Ilepuogmueckoit
cucteMbl xuMuueckux anemeHTtoB J.M. MenneneeBa. Ilepuonpl u  rpymmsl
PU3NYECKUN CMBICII TOPALKOBOIO HOMEPA, HOMEPOB MEPUO/IA U IPYIIIIBI DJIEMEHTA.

Crpoenne artomoB. CocTtaB aToMHbIX saep. M3orombl. OnekTponsl. CTpoeHUE
AJIIEKTPOHHBIX 0007104YeK aTOMOB TepBbiX 20 XuMUYeCKuxX 3J1eMeHTOB [lepuoanueckoit
cucreMbl JI.M1. MenneneeBa. XapakTepUCTUKa XUMHUUYECKOIO JJIEMEHTA II0 €ro
nonoxeHuro B [lepuoguueckon cucreme J[.11. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHUA paanyca aTOMOB XUMHUYCCKHUX JJICMCHTOB,
METaJJIMYECKUX U HEMETAJUTMUECKUX CBOMCTB I10 rpymiam U rnnepuogam.

3nauenue Ilepuogmueckoro 3akoHa u llepuomanueckoil CUCTEMBl XUMHUUYECKUX
JJIEMEHTOB JUIA pAa3BUTHSA HAayku W npaktuku. J[.M. MenneneeB — ydeHBIl U
IPaKJaHUH.

Xumuueckass  cBsi3b.  KoBaneHtHas  (monspHass W HEMOJSpHAs)  CBS3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKUCITUTENBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHUCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XMMHUYECKUHN IKCIIEPUMEHT !

u3ydeHrne o0pas3IoB BEIECTB METAJIOB U HEMETAIIJIOB, B3aMMOJICHCTBHE THAPOKCHIA
[IMHKA C PAacTBOPAMH KHCIIOT M IIEJIOYEH, MPOBEACHUE OIBITOB, HILTIOCTPUPYIOIIMX
OpUMEPhl  OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX ~ peakiuii  (ropeHwe,  peakiuu
pa3IoKEHUs, COCAMHCHHS).
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MexnpeaMeTHbIe CBS3H

Peaﬂmauuﬂ MCKIIPCAMCTHBIX CBSI3CHU Inpun MH3Yy4YCHUMU XUMHH B 8-M Kknacce
OCYHCCTBIACTCA YCPC3 HCIIOJIB30BAHUC KaK OGHII/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ,
TaK " HOHHTHﬁ, SABJIIAIOIIUXCA CUCTCMHBIMU IJIS1 OTACIIBHBIX IIPEAMETOB CCTCCTBCHHO-
HAaY4YHOI'O IHUKIJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIe TOHSTHSA. Hay4dHBIM (akT, THmore3a, TEOpHUs, 3aKOH,
aHaju3, CHHTE3, Kiaccuukamus, NEPUOJUYHOCTb, HAOIIOJEHHUE, HKCIICPUMEHT,
MOJICTUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®dusuka: Marepus, aroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, HOH, HYKJIWJI, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUUYECKUU 3apsii, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BEIIECTBA, ra3, GU3NYECKUE BEIUYMHBI, CAUHUILI U3MEPECHMUS,
KOCMOC, IIaHETHI, 3Be3bI, ComHIlE.

buonorus: porocuntes, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE MOPOJbI, IOJE3HbIE
HCKOMAaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

O-i1 KJi1ace
BelecTBo M XuMHUYeCKas peakuus

[Tepnonnueckuit 3akoH. Ilepumoamyeckas cucrema xumuyeckux siaemeHToB JI.U.
MenpgeneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KalIusl, KalblUsd U UX COCINHEHUN B
COOTBETCTBHHM C MOJIOKEHUEM DJIEMEHTOB B Ileproanueckoi cucremMe U CTpPOCHUEM HX
aTOMOB.

CtpoeHue BelIeCTBA: BUAbI XUMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOM PENIETKH W BHUAA
XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKJIaTypa HEOPTraHMYECKUX BEIIECTB. XUMUYECKUE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTaHWYECKUX COECAUHEHUH,
T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanms XUMUYECKHX pEakUil M0 pa3jiuyHbIM Tpu3HakaM (10 4YUCIy H
COCTaBYy y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIUIOBOMY 3D (DEKTy, O U3MEHEHUIO
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CTENEHEH OKHUCIEHHUS XHWMHYECKHX OJJIEMEHTOB, IO OOpPaTUMOCTH, IO YYacTHUIO
KaTajamu3aropa). JK30- ¥ SHIAOTSPMUYECKUE PEAKIINU, TEPMOXUMUYECCKHE YPABHCHHSI.

[Tonsitue o ckopoctu xuMuyeckor peakuuu. [louarue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusx. [IoHsTHe 0 TOMOTEHHBIX U TeTepOreHHbIX peakiusx. [lonstue
o katanuse. [lonsiTue o xumuyeckoMm paBHoBecuu. DAKTOPHI, BIAUSIONINE HA CKOPOCTh
XUMHUYECKOMN peakIu 1 MOJ0KEHNE XUMUYECKOTO PaBHOBECHSI.

OKMCIIMTEIbHO-BOCCTAHOBUTEILHBIC PCaKInH, 3JI€KTpOHHLII>i 0ajlaHC OKHCIIMTEIIBHO-
BOCCTaHOBUTEIILHON PCaKIUU. CocraBieHue ypaBHGHI/Iﬁ OKHUCIIUTCIIbHO-
BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C UCITIO0JIb30BaHUCM METOAA 3JICKTPOHHOT'O OaaHca.

Teopus BIEKTPOJUTUYECKON JHUCCOLMALMU. ODJICKTPOJUTBI U  HEDJICKTPOJIUTHI.
Katnonsl, aHWOHBI. MeEXaHU3M JHCCOIMALIMU BEIIECTB C PA3JIUYHBIMU BUIAMHU
XxuMuueckou cBs3u. Crenenp aucconyanuu. CUIIbHBIC U CJIa0bIe DJICKTPOJIUTHI.

Peakuuu noHHOTO 0OMEHA. Y CIOBUS MPOTEKAHUS PEAKIMI HOHHOTO OOMEHa, MOJIHbIE
U COKpAalllCHHbIE MOHHBIE ypaBHEHUS peakuuii. CBOKWCTBAa KUCIOT, OCHOBAHUW U COJIEH
B CBETE MpPEACTABICHUN OO0 3IIEKTPOJUTHYECKON auccouuanuu. KauecTBeHHBIE
peakuuy Ha HOHBL. [loHsATHE O TMApPOIN3E COTNEN.

XUMHYECKUH IKCIIEPUMEHT:

03HAKOMJICHUE C MOJCISIMU KPHUCTAJUTMYCCKUX PEIICTOK HEOPTaHMUYSCKHX BCIICCTB —
METa/UIOB M HeMeTa/uToB (rpadurta v ajgmasa), CIOKHBIX BEIIECTB (XJIOpUIa HATPHS),
UCCJICIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHYCCKOH peaKIMu OT BO3JACHCTBUSA
pasnTuYHBIX (AKTOPOB, WCCICIOBAHUE JIICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB,
mpolrecca JUCCOIMAIMU KUCJIOT, IIENoYed W cojed (BO3MOXKHO HCITOJIb30BaHHE
BHJICOMATEPHAIIOB), TIPOBEJCHHUE OIMBITOB, WLTIOCTPUPYIOIIMX MPU3HAKK MPOTECKAHHUS
peakiuii MOHHOTO oOMeHa (0Opa3oBaHHE OCajKa, BBUICICHHE rasza, oOpa3oBaHHE
BOJIbI), OIBITOB, WLIOCTPHUPYIOIIUX MPUMEPbl OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii  (rOpeHHMe, peakIWH  pPa3JIOKCHHS, COCAUMHCHHS), pacro3HaBaHHUE
HCOPraHUYECKUX BEIICCTB C IMOMOIIBI0 KAYeCTBECHHBIX PEaKIUi HAa WOHBI, PEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajabl 1 UX coeANHCHUA

OO6mias xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIC
crerieHn okucieHus. CTpoeHue W (Pu3nueckue CBONCTBA IMPOCTHIX BEIIECTB —
rajoreHoB. XHWMHYECKHE CBOWCTBA Ha mpumepe xjopa (B3auMoJeHCTBHE C
MeTaUTaMH, HEMeTa/ulaMu, Iiejgoyamu). Xjoposogopona. ComsHas KHCIIOTa,
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XUMUYECKUE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. [[elicTBue Xjiopa 1 XJ0pOBO0pOIa
Ha OpPraHU3M 4elioBeKa. BaxkHeime XJI0puabl U UX HaX0XJICHUE B IPUPOJIC.

OObmas xapakrepuctuka 31eMeHToB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (PU3UYECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — KHUCJIOPOJa U Cepbl. AJUIOTPOMHBIE MOAW(DUKAIIMKM KHCIOPOAAa U CEpHI.
XuMuyeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHe, GU3NYECKUE U XUMUYECKHUE
cBoiicTBa. OKCHJIBI Cephbl KaK MPEICTaBUTENIN KUCIOTHBIX OKCUI0B. CepHas KHCIIOTa,
¢u3ndeckne U XUMUYeCKHe CBOWCTBa (OOIIME Kak MPEICTaBUTENsS Kllacca KUCIOT U
cnenupudeckne). XUMHUYECKUE PEAKIUH, JIeKAIUE B OCHOBE IMPOMBIIUICHHOTO
croco0a mony4eHust cepHo KucinoTel. [Ipumenenne cepHoi kucioTsl. Conu cepHOU
KUCJIOTBI, KauyeCcTBEHHas peakuus Ha cyinbdar-uoH. Haxoxaenue cepel U ee
COEIMHEHUN B mpupone. XHUMUYECKOE 3arpsA3HEHHE OKpYXKaloled  cpensl
COCIMHCHUSAMHU cepbl (KHCIOTHBIC JIOXKAM, 3arps3HCHUE BO3JIyXa M BOJOEMOB),
CIOCOOBI €T0 MPEJOTBPALLIECHHUS.

OO6mas xapakrepuctuka snemMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEPHbIE CTENEHU OKUCIEHU. A30T, paCIpOCTPAHEHUE B IPUPOAE, PUZHUECKHUE U
XUMUYecKue cBoicTBa. KpyroBopor azora B mpupojae. AMMHaK, €ro (u3n4ecKue u
XUMUYECKUE CBOMCTBA, OJIy4eHUE U nMpuMeHeHne. Conu aMMOHUS, UX (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA, NMpUMEHeHHEe. KauecTBeHHas peakiuss Ha HOHBl aMMOHMUAI.
A30THas KUCIIOTa, ¢ ToTydeHHe, (U3NUECKUe U XMMUYeCKue cBoicTBa (00Iue Kak
Mpe/ICTABUTEINS Kilacca KKCIOT U cnenududeckue). Mcrnoab30BaHue HUTPATOB U COJICH
aMMOHMS B KAueCTBE MHUHEPAJIbHBIX YAOOpeHHH. XHMHUYECKOE 3arps3HEHHE
OKPYXaIOIIeH Cpebl COCTUHCHUSIMH a30Ta (KHCIOTHBIC IO/, 3arpsi3HEHHE BO3/IyXa,
HOYBBEI U BogoeMoB). Docdop, amtoTponHsie Mogudukanuu Gochopa, puzndeckue u
xumuueckue cBorctBa. Oxcun dochopa (V) u dochopras kucimora, pusndecKue u
XUMUYECKUE CBOMCTBA, moaydeHue. Hcnons3oBanue QochaTtoB B KauecTBe
MUHEPATbHBIX YI0OpEHUN.

O6mras xapaktepuctuka ameMeHToB |V A-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHH OKHUCIEHHUS. YTJepoj, alIOTpONHble MoaudUKaiuy,
pacnpocTpaHeHHe B MpHUpoje, (pu3nueckue MU XUMUYECKHE CBOMCTBa. ANCOpOIMS.
Kpyrosopot yriepona B npupozae. Okcuasl yriepoaa, ux Gpu3nueckue 1 XMMHUECKHUe
CBOMCTBa, JeicTBME Ha JKUBBIE OPraHU3Mbl, [OJIyYeHHE U TNPUMEHEHHE.
Dkonornyeckre mpoOJeMbl, CBsi3aHHbIe ¢ okcuaom yriepoga (IV), rumoresa
rJ100aNbHOTO MOTEIJICHUSI KJIMMaTa, MapHUKOBBIA 3(PQekT. YrojbHas KUCIOTa U €e
COJIM, MX (U3NYECKHE U XUMHUYECKHE CBOMICTBA, MOJyYEHUE U MPUMEHEHHE.
KauectBenHas peakuus Ha KapOoHaT-uoHBI. Vcmosb3oBaHHe KapOOHATOB B OBITY,
MEUIMHE, TPOMBIIIIEHHOCTH U CETbCKOM XO35HCTBE.
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IlepBoHauanbHble MOHATUS OO0 OPraHUMYECKUX BEHIECTBAX KAaK O COCIMHEHUSX
yriepoja (MeTaH, 3TaH, 3TWJICH, alleTUJICH, 3TAaHOJ, TJIMIEPHUH, YKCYCHAs KHCJIOTA).
[TpupoHBIe UCTOUHUKH YTJICBOJIOPOJOB (yroiib, MPUPOAHBIN ra3, HeBTh), TPOAYKTHI
ux rmnepepaboTku (OeH3WH), WX POJNb B OBITY W MNMPOMBIIUICHHOCTH. [loHSATHE O
OMOJIOTUYECKH Ba)KHBIX BELIECTBAX: KUpaX, OelikaX, YriieBoJax — U UX POJU B KU3HU
yejoBeka. MaTtepraibHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCTMHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOWMCTBA, IMOJyYCHHE U TPUMEHEHHE.
CoenuHeHUs KpeMHHUS B ipupojie. O0mue npeacrabieHus 00 okcuae kpemuus (1V) u
KpEeMHHEBOW KHciioTe. CHIMKAThl, UX UCIIOJIb30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneiiive crpoutenbHble MaTepuUalibl. KepaMuKa, CTEKJIO, IIeMEHT, OEeTOoH,
xene300eToH. [IpobieMbl 0€30MacHOro UCIOJIb30BAHUSI CTPOUTENIBHBIX MaTEpUalioB B
MMOBCEIHEBHOM KU3HU.

XUMHYECKUH IKCIIEPUMEHT:

M3yuyeHHE O0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHUCIOTHI,
IPOBEJCHHE KAau€CTBEHHBIX PEAKIMI Ha XJIOPUI-UOHBI U HAOJIO/IEHUE PU3HAKOB MX
POTEKaHUs, OIBITHI, OTpaXKkaroIue GU3NIECKUe U XMMUUECKHUE CBOMCTBA TaJIOTEHOB U
X COCTUHEHUH (BO3MOXKHO HCIIOJIh30BaHHE BHUICOMATEPHATIOB), O3HAKOMIICHHE C
oOpasnamu XJOpHI0B (TaJIOTEHHUIOB), O3HAKOMJICHHE C oOOpa3llaMH Ccepbl U ¢e
COCIMHCHUSAMHU  (BO3MOXKHO  WCIIOJIb30BaHHE BHUJICOMATEPHANIOB), HAOIIO/ICHUE
npouecca OOYIVIMBaHMSI caxapa M0 JEHCTBUEM KOHIIEHTPUPOBAHHOM CcepHOMU
KHCJIOTBl, HM3Y4YEHHE XUMHUYECKUX CBOMCTB pa30aBIIEHHONM CEpHOM KHUCIOTHI,
MPOBE/ICHNE KAuYE€CTBEHHOW pEaKUUW Ha Cylb(aT-uOH M HaOIIOJEHUE MpU3HaKa ee
MPOTEKaHUsl, O3HAKOMJIEHHE C (PU3MYECKHMMH CBONCTBaMU a30Ta, Qocdopa U ux
coeMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHUCOMATCPUAIIOB), 00pa3llaMu a30THBIX U
dochopHbIX ymaoOpeHuil, TmoydyeHUue, CcOOMpaHHUe, paclo3HaBaHHE U HU3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KAUECTBEHHBIX PEAKIUN HA MOH aMMOHHMS U (ocdar-
VMOH M WM3y4Y€HUE NPU3HAKOB MX NPOTEKaHWs, B3aMMOJECHCTBHE KOHILIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEIbIO (BO3MOXKHO HMCITOJIb30BAHUE BHIICOMATEPHAJIOB), U3YUCHHE
MoJIelel KpUCTaNIMYECKUX PEIIETOK aiMasa, rpadurta, QymiepeHa, 03HaKOMJICHHUE C
IPOLECCOM  aJCOpOIMM PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MpPOTHBOras3a, IOJy4yeHUe, coOMpaHHe, pacro3HaBaHUE U H3YyUYCHHE
CBOMCTB YIJIEKUCIIOrO Ta3a, IPOBEJCHHE KAueCTBEHHBIX peakUuid Ha KapOOHAT U
CUJIMKAT-UOHBI Y M3YYEHHUE NPU3HAKOB MX MPOTEKAHMSI, O3HAKOMIICHUE C MTPOIyKIHEN
CUJIMKATHON MPOMBIIIJIEHHOCTH, PEIIeHHE SKCIEPUMEHTAIBHBIX 3aJad 10 TeMe
«BaxHelnme HeMeTaJUIbl U UX COCIUHECHUI.
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MeTauiibl 1 X CoeANHCHUA

OOmiasi xapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nonoxxenus B llepuoanueckon cucreme xumuueckux nemeHToB .M. Menneneesa u
cTtpoeHus atoMoB. CTpoeHHe MeTauioB. MeTajuMyeckass CBSI3b M MeETaJIMYecKas
KPUCTAJUIMYECKAs] PEIIeTKA. OJIEKTPOXUMHUYECKUN PsiJi HANPsKEHUH METAJIOB.
dusnyeckue M XUMHUYECKHE CBOMCTBAa MeTaioB. OOmme crocoObl MOJIy4eHUs
meTaysioB. IloHATHE O KOpPpPO3MM METaJIOB, OCHOBHBIE CHOCOOBI 3aIIUThl HUX OT
Koppo3un. CIutaBbl (CTab, YyryH, TIOPATIOMHHU, OpOH3a) U MX TPUMEHEHHUE B OBITY
Y IIPOMBIIIEHHOCTH.

[I{eoynple MeTa)uIbl: TOJIOXKEHHE B llepmogmyeckor CuUCTEME XUMHUYECKUX
anemeHTOB JI[.MI. MenaeneeBa, CTpOCHHME HX aTOMOB, HAaxXOXICHHUE B IPUPOIE.
dusnueckne W XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus W Kamus). OKCUIBI U
TMAPOKCHIBI HATpUA U Kains. [I[puMeHeHne NeoYHbIX METaIOB U UX COSUHEHUN.

[IlemoyHO3EeMENBHBIE METAJIBI MAarHUW W KaJbLIMK: TOJIOkKEHWE B llepuogmueckoi
cucremMe xumuueckux oaaemeHtoB J[.MA. MenneneeBa, CTpoeHHME UX aTOMOB,
HaxoXJeHue B npuponae. Ouzndyeckue u XMMUYECKUE CBOMCTBA MArHUSl W KaJbLMS.
Baknelimme coequHeHMs Kaiublus (OKCHI, THIPOKCHI, coyin). JKeCcTKOCTh BOABI H
CIOCOOBI €€ YCTPaHECHHUSI.

AmomMuHUii: Tonoxkenne B llepuoandeckoi cucteMe XUMHUYECKHUX 3iieMeHToB [I.M.
MenneneeBa, CTpOCHUE aTOMa, HaxOXAeHUE B npupoae. Pu3ndyeckue 1 XMMUYECKUE
CBOMCTBa aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUA U THIPOKCUAA ATTFOMUHHUSI.

Kenezo: mnonoxenne B llepuomnueckor cucrteme xumMuueckux syemeHtoB JI.M.
MeneneeBa, CTpOCHHE aToMa, HaxOXIACHHE B Mpupojae. Pusndeckue U XUMHUCCKHE
cBoiicTBa kene3a. Okcuabl, ruapokcuabl U cou xenesa (1) u xenesa (111), ux cocras,
CBOWCTBA U NOJyYCHHUE.

XMMHUYECKUMN IKCIIEPUMEHT !

O3HaKOMJIEHHE ¢ O0pa3llaMd METAJJIOB M CIUIaBOB, UX (U3NYECKMMHU CBOWCTBAMH,
HU3ydCHHE  PE3YyJbTaTOB  KOPPO3HMM  MeTauioB  (BO3MOXKHO  HCIIOJH30BAHHE
BHIEOMATEPHAJIOB), OCOOEHHOCTEH B3aMMOIEUCTBUS OKCHAA KalbI[US W HATPUSA C
BOMOM (BO3MOXKHO MCITOJIb30BAaHHE BHICOMATEPHANIOB), MCCICIOBAHHE CBOWMCTB
’KECTKOM BOJIbI, MPOIIECCA TOPEHUS JKejle3a B KHCIOpoae (BO3MOXHO HCIIOIb30BAHHE
BHCOMATEPHAIIOB), IMPHU3HAKOB IPOTCKAHUSA KAYCCTBCHHBIX pEAKIUil Ha WOHBI
MarHusi, Kaublus, amomMuHus, nueaka, skenesa () u xemesa (M), memm (1),
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Ha6J'IIOI[eHI/IC H OIMMCAaHUC IIPOLCCCOB OKpPAlIWMBAHUS INIIAMCHHU MOHAMHW HATPH:A, KaJIHA
151 KaJIbII1A (BOSMO)KHO HCIIOJIBb30BaAHHUC BPII[GOMaTepI/IaJ'IOB), HCCIICAO0OBAHHUC
aM(bOTepHI)IX CBOMCTB I'mapoKCuaa aJdrOMHUHHUA W THAPOKCHIA IHIHWHKA, PCHOICHUC
OKCIICPUMCHTAJIbHBIX 3aJia4 I10 TCMC «Baxkneiiniie MeTalJIbl U UX COCIUHCHU).

XuMHA U OKpPYKaIIas cpeaa

BGHIGCTBa H MaTrcpuajlbl B HOBCCI[HCBHOﬁ )KM3HM 4eJIOBeKa. bes3omacHoe
HCIIOJB30BaHHUC BCIICCTB M XHMHUYCCKHUX peaKum"I B 6I>ITy. HepBaﬂ ImoMouib IIpu
XUMHUUYCCKHUX OKOrax U OTPaBJICHUAX.

XUMHAYECKOEe 3arps3HEeHUE OKpyKammed cpensl  (IpeaeinbHas — JOIMyCTHMas
KOHIleHTpanus Bemiects, naigee — [1/1K). Poib XuMuM B pelICHHH 3KOJIOTHYSCKUX
po0em.

XUMHYECKHUI IKCIIEPUMEHT:

u3ydeHne oOpasnoB MarepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEPHBIC
MaTepHalIbl).

Me)KIIpeIIMeTHbIe CBA3H

Peaﬂmauw{ MCKIIPCAMCTHBIX CBs3EH IIpyu MH3Y4YCHHUHU XHUMHH B 9-Mm Kknacce
OCYHICCTBIIACTCA 4YCPE3 HMCIIOJIB30BAHUC KaK O6IHI/IX CCTCCTBCHHO-HAYYHBIX HOH)ITI/II>'I,
TaK U HOHHTPIﬁ, SABJIIAIOIIUXCA CUCTCMHBIMU IAJIs1 OTACIIBHBIX IIPEAMETOB CCTCCTBCHHO-
HAaY4YHOI'O IHKJIA.

OO01re ecTeCTBEHHO-HAYUYHBIE TMOHSATHSA: HAy4HbIH (PakT, TUMOTE3a, 3aKOH, TEOPHs,
aHaiu3, CHUHTE3, Kiaccuukanus, NEPUOJUYHOCTb, HAOIIOIEHUE, DKCIEPUMEHT,
MOJICTTMPOBaHUE, U3MEPEHUE, MOJIENb, SBJICHUE, MapHUKOBBINA A(DQeKT, TexXHOIoTHS,
MaTepHUalbl.

®dusuka: marepusi, aToMm, dJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIHJ, H30TOIIHI,
PaIMOaKTUBHOCTb, MOJICKYJIA, AJICKTPUUECKUHN 3apsi/l, MPOBOJHUKH, MOJTYIPOBOIHUKH,
TUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIIECTBA, TIa3, pPacTBOpP, PAacCTBOPUMOCTh, KPUCTAUIMYECKAs PpEIIETKA, CILIABHI,
(bU3UYCECKHe BEIMUNHBI, CIMHHUITBI U3MEPEHUSI, KOCMUYECKOE IIPOCTPAHCTBO, TIIAHETHI,
3Be3abl, ColtHIE.

buonorus: dhotocunTes, apixanue, 6uocdepa, IKoCucTeMa, MUHEPAJIbHbIC YI00pEHUS,
MMKPODJIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIC BEIIECTRA.
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['eorpadus: armocdepa, rtumpochepa, MUHEpadbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.

H.]IaanyeMLIe pe3yJdbTaTbl 0CBOCHUSA y‘l€6HOFO npeamerTa

JInuHOCTHBIE pe3yIbTaThl

JIMYHOCTHBIC pPE3yJIbTaTbl OCBOCHHA IIPOIrpaMMBbl OCHOBHOI'O 06HIGFO O6pa3OBaHI/Iﬂ
JOCTHUI'alOTCA B XOIC 06y‘ICHI/ISI XUMHUHN B CIOHNHCTBC y‘{e6H0ﬁ U BOCIHMTATECIbHOM
ACATCIbHOCTH B COOTBCTCTBHUU C TPAAUIINOHHBIMHA pOCCHﬁCKHMH COUOKYJIbTYPHBIMH
U OYXOBHO-HPABCTBCHHBIMH LICHHOCTAMM, IIPHUHATHIMU B O6H_[€CTBC IIpaBUJIaMHu H
HOpMaMH IIOBCACHHA U CHOCO6CTBYIOT ImponcccaM CaMOIIO3HAHHA, CaMOPAa3BUTHA U
conuajan3anun o6yqafo1unx051.

JImyHOCTHBIE pPE3YJIbTAThl OTPAXKAIOT 'OTOBHOCTD 06yqa}oumxc;1 PYKOBOJACTBOBATLCA
CUCTEMOU ITIO3UTUBHBIX OCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ )51 paciupCHUC OIIbITa
OCATCIIBHOCTU HA €€ OCHOBE, B TOM YUCJIC B YACTH.

1) maTpuoTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U
HAay4YHOMY HACJICIMIO, ITOHMMAaHUS 3HAYCHHUS XUMHUYECKOM HAYKH B JKHA3HU
COBPEMEHHOr0 O0IIeCTBa, CIOCOOHOCTH BJAAETh JOCTOBEPHOM HHpoOpManued o
NEPENOBbIX JOCTHKEHUSAX U OTKPBITUAX MHUPOBOM M OTCYECTBEHHOW XHMMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA,;

2) rpaKIaHCKOT0 BOCTIMTAHUSI

MPEJICTABJIEHUS O COLUAJIBHBIX HOPMAax W IMPABWIAX MEKIMYHOCTHBIX OTHOIICHUHN B
KOJUUICKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIC3HOH, yueOHO-
HCCJIEIOBATEIIbCKOM, TBOPYECKOM M JPYrUX BHJAX JESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JEATEIIBHOCTH  IIPH  BBINOJHEHUH  YUCOHBIX,
MMO3HABATEJILHBIX 3aJ1a4, BBINOJHCHUH XHUMHUYECKUX HKCIIEPUMEHTOB, CO3/IaHUH
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHHUIO U B3aMMOIIOMOIIHM B IIPOIIECCE
9TON y4eOHOU MAEsITENHbHOCTH, TOTOBHOCTH OIIEHHMBATh CBOE MOBEACHUE U MOCTYIIKHU
CBOMX TOBAapHUUIEH C MO3UIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUN MOCTYTIKOB,;
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3) HEHHOCTH HAYYHOTO MO3HAHUS:

MUpPOBO33PEHUYECKHE IMPEIACTABICHUS O BELIECTBE M XUMUYECKOW peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSA HAYKU U COCTABIAIOIINE OCHOBY
JUIA TIOHUMAaHHs CYIIHOCTH HAy4YHOW KapTHUHBI MHpA, MPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI IPUPOJIBI, B3ANMOCBS35X YEIOBEKA C IPUPOIHONU CPENOH,
O pOJIM XMMUU B II03HAHUU DTUX 3aKOHOMEPHOCTEN;

MIO3HABAaTEIbHbIC MOTHBBI, HAIPABJICHHBIC HA MOJYYECHUE HOBBIX 3HAHHMHN MO XUMUH,
HEOOXOMUMBbIE IS  OOBSICHEHHUs]  HAOJIOJaeMbIX  IIPOIIECCOB M SIBJICHUH,
MO3HABaTEIbHON, WH(MPOPMAIIMOHHOM M YHUTATEIbCKOM KYJIBTYphl, B TOM 4YHCJIE
HaBBIKOB  CaMOCTOSITEIbHOM  pabOThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOMN
JUTEPATypOH,  JOCTYNMHBIMHM  TEXHHUYECKUMH  CPEJICTBAaMHU  HMH(POPMAITMOHHBIX
TEXHOJIOTHH,

HMHTEpeC K OOYYEHHUIO Y MO3HAHUIO, JTI0O03HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, POCKTHON M HUCCIEAOBATEILCKOU NEATEILHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYUCHUS B JaTbHEHUIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBb:

OCO3HaHUE UEHHOCTH >HW3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3IO0pPOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIA 00pa3 »KW3HH, OCO3HAHWE IIOCIEJICTBHUA M HENPUSATUE
BPEIHBIX  NpHUBBIYCK  (YMOTpeOJCHHMS  AJKOrojs,  HApKOTHKOB,  KypEHH:),
HEO0OXOIUMOCTH COOJTIOICHUSI TIPABHIT 0€30MACHOCTH MPU O0OPAIEHUN ¢ XUMUYECKUMU
BEIIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHMSA

UHTEpPEC K TMPAKTUYECKOMY H3y4eHHIO Mpodeccuii W TpyAa pa3jIudyHOro poja,
yBaKEHUE K TPYAY U PE3yJNbTaTaM TPYAOBOW NEATETLHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUS MPEMETHBIX 3HAHUHN MO0 XUMHUHU, OCO3HAHHBIN BHIOOP WHIUBUYyATbHOU
TPAaCKTOPUM TPOJODKEHHUST 00pa30BaHMSI C YYETOM JIMYHOCTHBIX HWHTEPECOB W
CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHENIHOU
npoeccHoHanbHON eATETPHOCTH M Pa3BUTHS HEOOXOAUMBIX YMEHHUM, TOTOBHOCTb
aIanTUPOBATHCA B MPO(EecCHOHABHOM cpefie;

6) 3K0JI0rH4eCcKOro BOCIHUTAHHUS

HKOJIOTMYECKU I€JIeCO00pa3HOe OTHOIICHHWE K MPHUPOJAE KAaK HCTOUYHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHNUE LIEHHOCTH 3/10pPOBOrO U O€3011acHOI0
oOpa3a KH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
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MICUXWYECKOMY 3JI0POBBIO, OCO3HAHHME ILIEHHOCTH COOJIIOACHUS MpaBUil 0€30MacHOTO
MOBEJICHUsI TpU paboTe ¢ BEIIECTBAMU, a TaKKe B CHUTYyallUAX, YIPOXKAIOUIUX
3JI0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPHUMEHSTh 3HAHMS, NOJydaeMble NPU W3YYEHUU XUMUH, JUISl PELICHUS
3a/1a4, CBSI3aHHBIX C OKPYXaIOIIEW NPUPOAHOU CpENOM, I IOBBILICHUS YPOBHS
HKOJIOTUYECKON KyJIbTYpBl, OCO3HAaHHUsS TIJIO0AJIBHOTO XapakTepa HKOJOTHUYECKUX
npoOjeM W IyTel MX peleHUs MOCPEICTBOM METOAOB XHMHH, 3KOJOTHYECKOTO
MBILUIEHUS, YMEHUS PyKOBOJCTBOBATbCA UM B ITIO3HABATEIIBHONM, KOMMYHHUKAaTUBHOU U
COLIMAJIBHOM ITPaKTHKE.

MeranpeamMeTHblie pe3yabTaThl

B cocraBe MeranpeIMeTHBIX pe3yJIbTaTOB BBIJCISIOT 3HAUUMBIE 711 OPMHUPOBAHUS
MHPOBO33pEHHUs OOIICHAYYHBIC MOHATHS (3aKOH, TCOPHS, MPHHIIMII, TUIIOTe3a, (aKT,
CHCTEeMa, MPOLECC, SKCIEPUMEHT W JIp.), KOTOpPBhIC HCIOJB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4€OHBIX MpEIMETaxX M MO3BOJISIIOT HA OCHOBE 3HAHUM M3 ATUX MPEAMETOB
dbopmMupoBaTh TpEACTaBICHHWE O 1EJIOCTHOM HAydyHOW KapTUHE MHpa, W
YHUBEpCalibHble ~ y4eOHble  jeiicTBus  (MO3HABaTeNbHBIC, KOMMYHHKATHBHBIE,
pEryJIsATHBHBIC), KOTOpble  OOecCmeuuBarOT  (OPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSTEJIbHOMY INIAHUPOBAHUIO U OCYIIECTBIICHUIO YUEOHOU J€ATEIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIe HeiiCTBHS
Ba3oBble Jiornueckue neiicTBUA.

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIINUIEHUS MPU OCBOCHWW 3HAHUU:
pPacKpbIBaTh CMBIC XMMHYECKUX TMOHATUH (BBIACIATh WX XapaKTEPHBIC MPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JIPYTUMH IOHSATHSAMH), HCIOJIb30BATh MOHITHS IS
0OBSICHEHUS OTAECIbHBIX (PAKTOB U SBJICHUH, BHIOMPATh OCHOBAHUS W KPUTEPUU IS
KJIacCu(UKAIUM XUMHYECKUX BEIIECTB W XWMHUYECKUX pEaKiui, yCTaHaBJIMBAaTh
MIPUYUHHO-CJICACTBEHHBIC CBSI3M MEXIYy OOBEKTaMU HU3YyUYECHUS, CTPOUTH JIOTUUECKUE
paccyxacHus (MHIYKTHUBHBbIC, JCAYKTHBHBIC, 110 aHAJIOTHH), JejJaTh BBIBOJLI |
3aKJIIOYCHUS

yMEHHE TPUMEHSATh B  MpOlecCe MMO3HaHWS  MOHATHSA  (IpeAMeTHbIE |
MeTanpeaIMETHbIE), CUMBOJMUYCCKUE (3HAKOBBIE) MOJCIH, HCIOJIb3yEMbIC B XUMHH,
npeoOpa3oBbIBATh IIMPOKO MPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS —
XUMHUYCCKUHA 3HaK (CHMMBOJI JJIEMEHTa), XuUMHYecKas (opMylla H ypaBHCHHE
XUMUYECKOM peakluy — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C YY€TOM dTHUX
MOJICTIBHBIX MPEACTABICHUN BBIABISATh U XAPAKTEPU30BAThH CYIIECTBEHHBIEC MPU3HAKU
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HN3y4aCMbIX 00BEKTOB — XMMHYECKHX BCIICCTB N XHMMHNYCCKHUX peaKuHﬁ, BBIABJIIATD
O6HII/I€ 3dKOHOMCPHOCTH, IIPUYHUHHO-CIICACTBCHHBIC CBA3WM MW IIPOTHBOPCHUHHUA B
HN3y4aCMBbIX IIPpOHCCCax M ABJICHHAX.

Ba3oBnle ucciieqoBarejbLCcKue JelCTBUA .

YMCHHC HUCIIOJIb30BAThb ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA ITO3HAHM, a
TAKIKC B KaU4CCTBC OCHOBBI JJIA q)OpMHpOBaHI/IH THUIIOTC3EI 110 ITPOBCPKE IMMPABHILHOCTHU
BBICKA3bIBACMBbIX Cy)KHCHHﬁ;

MpUOOpPETEHUE OMBITA MO TUIAHUPOBAHUIO, OPTAHU3AIMH U TPOBEACHUIO YUEHUYECKUX
DKCIIEPUMEHTOB, YMEHHE HaOIIOJaTh 3a XOAOM IpOILEecca, CaMOCTOATEIBHO
MPOTHO3UPOBATh €ro pe3ynbTar, (popmMyInpoBaTh OOOOIIEHUS W BBIBOABI 11O
pe3yibTaTam IPOBEIECHHOIO OIbITA, UCCIEI0OBAHUS, COCTABIATh OTYET O MPOACIIaHHON
pabore.

Pabora c uHpopmanueii:

yMEHHE BBIOMpaTh, aHATU3UPOBATH M WHTEPIPETUPOBATH MH(POPMAIIUIO Pa3TUIHBIX
BUJOB W (HOpM TMPEACTABICHUS, IOJy4aeMyK M3 pa3HbIX HMCTOYHHUKOB (HaydHO-
MOMYJISIpHAs JTUTEpaTypa XUMHUUYECKOTO COACP)KaHUs, CIIPABOYHBIC MTOCOOHUS, PECYPCHI
WHTEpHETA), KPUTHYECKH OICHUBAThL IPOTUBOPCUYUBYI0O W  HEJOCTOBEPHYIO
uH(bOpMaIHIO;

YMEHHE TPUMEHATh pa3JIM4Hble METOJbl M 3alpochl MpPH TMOHCKE U OTOOpe
UHPOpMAllMd M COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOAMMBIX [UJIsl BBINOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 3a/lay OINPEACIICHHOIO THUIla, MPUOOPETEHHE OMbITa B
o0JlaCTH  HKCMONBb30BaHUA  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTH,
OBJIAJICHUE KYJIbTYpPOl AKTUBHOIO HCIIOJIb30BAHUS PA3JUYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBHIOMPATh ONTHUMAJIbBHYIO (OpMYy MpEeACTaBICHUS HH(OpMauu U
WJUTIOCTPUPOBATH pElIaeMble 3314l HECIOKHBIMU CXEMaMH, TUarpaMMamu, APyTUMHU
dbopmamu rpadKu U UX KOMOUHAIUSMH;

YMEHHE HCIIOJIb30BaTh U aHAJU3UPOBATH B IMpoliecce yueOHOM U HCCIeI0BaTENbCKON
AESITeIbBHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CEJILCKOIO XO35iMCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEW NPUPOJHON CPEBL.

KoMMyHuKaTHBHBIE YHUBepcaibHble yueOHbIe 1eCTBUSA:

yYMEHHUs 3aJaBaTh BONpPOCHI (B Xomae auamora W (MiaM) JUCKYCCHH) MO CYIIECTBY
oOcyxmaeMoii  Tembl, (OPMYJUpOBaTh CBOM  MPEIOKEHHUS  OTHOCHUTEIHHO
BBITTOJIHEHHS TIPEII0KEHHOM 3a1a4H;
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YMEHHS TPEJCTABISATh IMOJTYYEHHBIC PE3yJIbTaThl MO3HABATEIBHON JEATEIIBHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; JeNiaTh MPE3CHTAIMI0 pPe3yJIbTAaTOB BHITTOJIHEHUS
XMMHUYECKOTO 3KcrepuMeHTa (J1abopaTopHOTO OIbITa, JabopaTOpHOM paboThI O
WCCIICZIOBAHHUIO CBOMCTB BEIIECTB, y4EOHOTO MPOEKTA);

YMEHUS y4€OHOI0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEILHON
U HCCIIEI0BATENbCKONW JACATEIbHOCTH TMPU PEIICHUH BO3HUKAIOIUX MpoOiieM Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB W cCorjlacoBaHus mo3unuil (0OcCykIeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYPMbI, KOOPJAUHALMS COBMECTHBIX NEWCTBH, ONpEIEICHHUE
KPUTEPHEB IO OIICHKE KaueCTBa BBITIOJIHEHHOW pabOThI U JIp.).

PerJIHTHBHbIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHH:

YMEHUE  CaMOCTOSITENIbBHO  OMpPEAENATh LEJIU  JIeATeIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJISAITh, KOHTPOJMPOBaTh W MNpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEeNbHOCTh, BBIOMpaTh HamOoisiee 3(PQPEeKTHUBHBIE CHOCOOBI pEUIeHUS Y4YEOHBIX H
MO3HABATENIbHBIX  3aJla4, CaMOCTOATENbHO COCTAaBJIATh WM  KOPPEKTUPOBAThH
IPEIIOKEHHBIN AJITOPUTM JIEUCTBUI ITPU BBIITOJIHEHUH 33JIaHUN C yYE€TOM IOJTYUYEHUS
HOBBIX 3HaHUN 00 H3y4yaeMbIX OOBEKTAaX — BEIIECTBAX M PEaKIMsIX, OLICHUBATb
COOTBETCTBHE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIHM, YMEHUE HUCIOJb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPE/jiaraéMble B YCIIOBUU 3a/IaHHI.

IIpenmeTHbie pe3yabTaThl

B cocrtaBe mpenMETHBIX PE3YIbTATOB IO OCBOCHUIO 0053aTEIBLHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JJaHHOM (heqepaibHON paboyelt mporpaMMoi, BBIJIEISIOT: OCBOSHHBIC
0OyJaroIIMMUCS HAy4YHbIC 3HAHUS, YMEHHSI M CTIOCOOBI IEHCTBUM, crienuduaeckue s
peIMETHON 00JacTH «XUMUS», BUABI JACSITEIHHOCTH MO MOJYYSHHIO HOBOTO 3HAHMS,
€ro HMHTepIpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsX.

8- kiace

K xoniy oOyueHuss B 8-mM KJjacce TpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TIOHSATHUH: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS W HEOJHOPOJHAs), BaJCHTHOCTh, OTHOCHTENIbHAS aTOMHAs W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAash Macca,
MaccoBasl JIOJs XMMHYECKOTO JJIEMEHTA B COCAMHEHHUH, MOJISIPHBIA OOBEM,
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OKCHJ], KHCJIOTA, OCHOBAaHHWE, COJb, 3JIECKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCJICHUsI, XMMHUYECKas peakius, KiaccupuKalusa peakiuid: peakiuu
COCIMHEHNS, PEaKIMK Pa3JIOKEHHUs, PEaKIMU 3aMEILEeHUsI, peakiluu oOMeHa,
9K30- U SHJOTEPMUYECKHUE PEAKIINH, TEIJIOBOM A(peKT peakuu, Sapo aToma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWTallb, PaguyC aToMa, XUMHYEeCKas
CBSI3b, MOJIAPHAsT W HEMOJSpPHAs KOBAJICHTHAs CBA3b, MOHHAs CBSI3b, HOH,
KaTHOH, aHHOH, pPacTBOpP, MaccoBas JoJsg BemecTBa  (MPOLIEHTHAs
KOHIICHTpAIIUs1) B PaCTBOPE;

e WUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MMOHITUNA U IPUMEHSTh
3T MOHATHUS IPU ONMCAHUY BENIECTB U UX MPEBPAIICHUN;

¢ WCIIOJIb30BATh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (DOPMYJT BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKLUK;

e ONpPEACNSITh BAJCHTHOCTH ATOMOB JJEMEHTOB B OWHAPHBIX COCAUMHEHUSX,
CTEIECHb OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIJIC)KHOCTD
BCIIECTB K OMNPEACICHHOMY KJacCy COSAMHEHUH 10 ¢GopmyliaM, BHJ
XMMHYECKOH cBs3u  (KOBaJCHTHas W HOHHAs) B  HEOPraHUYECKHUX
COCIUHCHUSIX,

o packpwiBaTh cMbIici  Ilepuomuueckoro 3akona .M. Menneneena:
JIEMOHCTPUPOBATh ITIOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XAMUYECKUX DJIEMEHTOB OT WX NoJoxkeHus B llepuomnyeckon cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTajipo;

e OIMCBHIBATH U XapaKTEepU30BaTh TaONMUHYI0 Gopmy Ilepuoandeckoi cucTemsl
XUMHYECKHX OJJICMCHTOB. pa3jiMyaTh IOHATHA «riaBHas moarpymnmna (A-
rpynna)» u «modounas nmoarpymnma (b-rpymma)y, Maibie 1 OOJBIINE TIEPUOJIBI,
COOTHOCUTH 00O03HaueHUsI, KOTOpble uMeroTcs B Tabnuue «llepuoanueckas
cucteMa XxuMudeckux odnemeHToB J[.JMI. MeHaeneeBa» ¢ 4MCIOBBIMHU
XapaKTePUCTHKAMH CTPOCHHS aTOMOB XHMHUYECKHMX JJIEMEHTOB (COCTaB
3apsa sAApa, o0Iee YUCIo AICKTPOHOB U paclpeeiieHue UX 10 3JICKTPOHHBIM
CIIOSIM);

o KJIIACCU(UIMPOBATH XHUMHYCCKHE DJIEMEHTBI, HEOPTaHHMYECKHUE BEIICCTBA,
XUMHYECKHE peakiuu (10 YHCIy W COCTaBy Yy4YaCTBYIOIIMX B PpEaKIHUU
BEIIIECTB, 10 TEII0BOMY 3D deKTy);

o XapakTepu3oBaTh (OMHCHIBATH) OOINME XHMHYECKHE CBOMCTBA BEIIECTB
pa3JIUYHBIX KJIACCOB, MOATBEPXkAasl ONHCAHWE MPUMEpPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HMX Kau€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUSI XUMUUECKUX MIPEBPAILECHUN B PA3JIMYHBIX
YCIIOBUSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChbl BEIIECTB,
MacCOBYIO JIOJNIO XUMHUYECKOTO JJIEeMEHTa T10 (QopMysie COSAMHEHHUS,
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MacCOBYIO JIOJIFO BEIIECTBA B PacTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHUIO
XUMHUYECKOUN pEaKIuy;

e IPUMEHATH OCHOBHBIE OIEPALMN MBICIUTEIBHON NEATEIBHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHME, OO0O0OIIeHHE, CHUCTEMATHU3alMI0, KIACCU(PUKALHIO,
BBISIBJICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3€d — I M3Y4YEHUS CBOMCTB
BEILECTB U XUMUYECKUX PEAKLNN, €CTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS —
HaOIOJICHHE, HM3MEPEHUE, MOJCIUPOBAHUE, OKCIEPUMEHT (pealbHBId |
MBICIICHHBIN);

¢ CIIEJIOBATh MpaBWJIAM TOJH30BAHUS XUMHUYECKOM MOCYNOM M J1abopaTOpHBIM
o0OpylOBaHUEM, a TaKkKe IMpaBWIaM OOpalleHus C BEIIeCTBaMU B
COOTBETCTBUM C HHCTPYKLHUSMH MO BBITOJHEHHIO JJA0OPATOPHBIX XUMUYECKUX
OIBITOB TIO TIOJYYEHHUIO W COOMPAHMIO Ta3000pa3HBIX BEmIeCTB (BOAOpOAA M
KHCJIOpPOJIa), MPUTOTOBIICHUIO PACTBOPOB C ONPECICHHON MacCOBOH JoJei
PacTBOPEHHOTO  BEIECTBA, IUJIAHUPOBATH W  MPOBOJUTH XUMHUYECKUE
DKCIIEPUMEHTBHI 110 PACIO3HABAHUIO PACTBOPOB ILNEJIOYEH U KHUCIOT C
MIOMOIIIBIO0 UHAUKATOPOB (1akMyc, (heHonpTaienH, METHIOPAHXK U JIp.).

9-i1 Ki1ace

K konmy oOyuenust B 9-m KkJiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPpaXKaTh C(POPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHU:

e PAaCKpbIBATh CMBICI OCHOBHBIX XMMUYECKUX IOHATHUNA: XUMUYECKUM DJIEMEHT,
aToM, MOJIEKyJIa, WOH, KaTHUOH, AaHUOH, IIPOCTOE BEUIECTBO, CIIOXKHOE
BEILICCTBO, BAJEHTHOCTh, JJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKUCIICHHUS,
XUMUYECKas peaklus, XUMUYeCKasl CBA3b, TEIUIOBOM 3PPEKT peakuuu, MoJib,
MOJISIPHBIN 00beM, pacTBop, JJIIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
AIEKTPOJIUTHYECKAsI TUCCOLMALMS, PEAKIMM HOHHOTO OOMEHa, KaTajlu3aTop,
XUMUYECKOE  paBHOBecHE, OOpaTMMble U  HEOOpaTUMbIE  PEaKLMH,
OKUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCIJIEHUE ¥ BOCCTAHOBJICHME, AJIOTPONHsl, aM(pPOTEPHOCTh, XUMHUYECKas
CBsI3b (KOBQJICHTHAsl, MOHHASI, METAUIMYCCKAs), KPUCTAILUTHUECKAs PEIleTKa,
KOppO3Usl METAJUIOB, CIUIABBI, CKOPOCTH XMMHUYECKOW pEaKLUH, IPEAEIbHO
nomyctumas koHrenrpanus [1JIK BemecTsa;

e MJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMUYECKUX IOHATUHN U IPUMEHSATH
9TU IOHATHS IIPU ONMCAHUU BEILECTB U UX IPEBPALICHUMN;

¢ HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUsS (POPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

o OIPENEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUUYECKUX DJIEMEHTOB B
COCAMHEHUAX  PaA3JIMYHOIO  COCTaBa, [PUHALJIEIKHOCTh  BELIECTB K
OTPEEIICHHOMY KJIACCy COEIMHEHUN 1Mo (opmyiaM, BUJ XUMHUYECKON CBS3U
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(koBasieHTHAs, WOHHAs, METAIMYECKas) B HEOPTaHWYCCKUX COCAMHCHHUSX,
3apsi] MOHA TT0 XUMHUUYECKON (opmyJie, XapaKkTep Cpebl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEIIICCTBA,

o packpwiBath cMmbica [lepuoamueckoro 3akona .M. MengeneeBa wu
JICMOHCTPUPOBATh €ro MOHUMAHUE. OIHKCHIBaTh M  XapaKTEpU30BaATh
tabauunyro Gopmy Ilepuoaudeckoil CHCTEMBI XHUMHUYECKHX DSJIEMEHTOB:
pa3iuuaTh TOHATHS «TJaBHas mnoarpynmna (A-rpymma)» W «moOodHas
noarpynmna (b-rpymma)», Mansle W OOJIBIIHME TIEPHOMABI, COOTHOCHTH
0003HaUYEHHs, KOTOPHIE UMEIOTCS B TIEPUOIUICCKON TAOIHIIE, C YNCITOBBIMH
XapaKTePUCTHKAMHU CTPOCHHS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB M
3apsia sApa, o0lIee YUCIO AIEKTPOHOB U PACIIPECTICHUE UX O 3JIEKTPOHHBIM
CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B HW3MCHCHHHM CBOWCTB
AJIEMEHTOB W WX COCAMHEHUN B TMpeeiax MallblX MEPUOJIOB U TJIABHBIX
MOATPYIIN C YYETOM CTPOCHHS UX aTOMOB,

o KJIacCU(MUIMPOBATh XUMHYCCKHE DJIEMEHTBI, HEOPTaHMYECKHUE BEIICCTBA,
XMMHYECKHE peakiuu ([0 YHMCAy M COCTaBy Y4YaCTBYIOIIMX B pEaKIHUU
BEIIIECTB, 10 TEIUIOBOMY J(QeKTy, M0 H3MEHEHHMIO CTEICHEH OKHCICHUS
XHUMHYECKUX DJICMEHTOB);

e XapakTepu3oBaTh (OIMHCHIBATH) OOMmIME U CHEHU(DUUCCKUE XHUMHUYCCKHE
CBOMCTBAa TMPOCTHIX M CIOXKHBIX BEILECTB, TMOJATBEPXKIas OMUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

e COCTaBJIATh YPABHEHUS BJIEKTPOJUTHYECKON NUCCOUMAIMU KHUCIOT, LIEIOUYEH
U COJICH, MOJHBIE M COKpAlllCHHbIE YpPaBHEHUs pEaKIMi HMOHHOTO OOMEHa,
YpaBHEHUS peaKkiuii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOMN
CBSI3M MEX/y BEIIECTBAMHU PA3JIUYHBIX KJIACCOB,;

e PACKpBIBaTh  CYIIHOCTh  OKHMCJIMTEJIbHO-BOCCTAHOBUTENIBHBIX  PEaKIU
MTOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OasaHca ATUX PEaKIIni;

o IPOTHO3MPOBATH CBONCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TMPOTEKAHUS XHMHYECKUX MPEBpAIICHUH B Pa3IMYHBIX
YCIIOBUSIX;

e BBIUYMCISATh OTHOCUTEIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYI0 JIOJIIO XMMHYECKOrOo »dJIeMeHTa 10 (¢opmyJsie COSTUHEHHS,
MAaCCOBYIO JIOJIIO BEIIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI MO YPABHEHUIO
XAMUYECKOU PEAKLINH;

e COONIONATH TIpaBWJIa TOJIB30BAHUS XUMHUYECKOM MOCYA0M M J1abopaTOpHBIM
obopynoBaHuEeM, a TakKe TpaBWia oOpalieHus C BelIeCTBaMH B
COOTBETCTBHUH C MHCTPYKIIUSIMU TI0 BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMUUYECKUX
OIBITOB IO TOJIYYECHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BellecTB (aMMHaka M
YIJIEKKMCIIOTO Ta3a);
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e TMPOBOJWTH PEAKLMH, MOATBEPKAAIOIIME KAYECCTBEHHBIM COCTAB Pa3JIMYHBIX

BEIECTB.
KapOoHart-,

docdar-,

AMMOHHA MW HOHBI
pacTBOpPaX HCOPTaHUYCCKUX BEIICCTB,
e IIPUMCHATH OCHOBHBLIC OIICpAllNH MBICIIUTEIBHOM JACATCIBHOCTH — aHAJIN3 U
CHUHTC3, CPAaBHCHHUC, 0606HIGHI/IG, CUCTCMATU3allUIO, BBIABJICHHC IIPUYHUHHO-
CIICACTBCHHBIX CBSI3CU — AT U3YUCHHA CBOMCTB BCIICCTB M XHMMHUYCCKHUX

peaKuui,

CHJIMKAaT-,

CCTCCTBCHHO-HAYYHBbIC

MECTOAbI

pacro3HaBaTh OIBITHBIM IyTeM XJIOPHU-,
cynbdar-,

TUAPOKCHUI-UOHBI,
W3YYEHHBIX METAIOB, IPHUCYTCTBYIOIIME B BOJHBIX

IIO3HaHUuA

OpoMuII-, HOIUI-,

KaTHOHBbI

HaOII0IEHNE,

U3MEpEHUE, MOJICTIMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN M MBICJICHHBIH).

TemaTuyeckoe NJIAHUPOBAHUE

8-if ki1ace
KosmmyecTBo 4acoB DIeKTPOHHbIE
Ne | HaumeHoBaHue (madpoBbIe)
n/ |pasieno u TeM | Beer | Kontpoann |IIpakTndeck 06pazoBaTeILHbIe
I\ MporpaMMal 0 bie paGoThl | He PaboThl | pecypeni

Pa3znen 1. [lepBoHauyajibHble XUMHYECKHE TOHATHS

XUMUS — BaXKHad

bubmmnoreka ®IT'UC «Mos

00J1aCTh
IIIKOJIa) -
1. |ecTecTBO3HAHUA
ks 2 lesson.academy-
1 |u npaxkTudeckoi
CTOIEHOCTH content.myschool.edu.ru/0
A 4/08
YyeJI0BeKa
Bellectsa " Xumus, 8 xnacc, DI'AOY
1. t HAIT1O «AxkaneMust
XUMHYECKHE 15 1
2 MuHIpocBeeHUs
peakiuu
Poccum»
Uroro no pazneny 20
Pa3zjnen 2. BaxkHeiilue npeacTaBUTe/ I HEOPraHNYeCKUX BellleCTB
2. |Bozmyx. 6 DJIEKTPOHHBIN
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1 |Kucnopon. 00pa3oBaTeNIbHBIA pecypc
[TonsaTue 00 «Jlomamaue 3aJJaHUS.
OKCcHIaxX OcHoBHOE oO1miee

oOpa3zoBaHue. XuUMus», 8—
9 KJ1acc, AO
«W3parenscTBO
"IIpocBemieHue"»
Bonmopon.
p Tpenaxep «Obmako

2. |Ilonsarue 0 .

5 | knenorax " 8 1 3HaHuiy. XuMus. 8 Kiacc,

000 «Puzukon JIad»
COJISIX

DJIEKTPOHHBIN

00pa3zoBaTeIbHBIN pecypc

«JlomarHue 3amaHus.
Bopna. PactBopsl. /A A

2. OcHOBHOE 00111E€
IlousTne 005 1 1

3 obpazoBaHue. XuMuUs», 8—
OCHOBAHMAX

9 kiacc, AO
«H3naTenscTBO
"IIpocBenienue»
DJIEKTPOHHBIN
00pa3oBaTeIbHBIN pecypc
OcHOBHBIC «JloMmamHue 3agaHusl.

2. |KJaccel 11 1 1 OcHOBHOE 00111E€

4 | HEOpraHWYECKHUX obpazoBaHue. XuMUs», 8—
COCTUHEHUH 9 kiacc, AO

«31aTenbcTBO
"TIpocBemenue»
Hroro mo pazneny 30

Paznen 3. Ilepuoguuveckuii 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX

iemeHTOB J[.MA. MenneneeBa. CrpoeHue aToMoB. XHMHYECKA CBA3b.

OxHcanTeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH
Ilepnonnueckuin DIIEKTPOHHBIN
3aKOH 151 00pa3zoBaTeIbHBIN pecypc

3 [lepuonnueckas «JloMamHue 3a7aHus.

1' cUcTEMA 7 OcHoBHOE 00111€€
XUMHUYECKUX obOpazoBaHue. Xumus», 8—
snemenToB  JI.U. 9 xmmace, AO
Menneneena. «31aTenbCcTBO
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Crpoenue "IIpocBemenue™»
aTOMOB
DIIEKTPOHHBIN
X UMIeCKas o0pa3oBaTebHBIN pecypc
CEAAL «Jlomariraue 3agaHus.
3. OKI/ICJ.II/ITeJIBHO- 8 1 OcoBHOE 0bmee
2 obOpazoBaHue. XuMus», 8—
BOCCTAHOBHUTEIIb 9 knace. AO
HBIE pEaKINU ’
peaki «M3maTenscTBO
"IIpocBenieHue"»
Uroro no pazneny 15
DIIEKTPOHHBIN
00pa3oBaTeIbHBIA pecypc
«Jlomarninue 3aaHus.
ToBTonere 3 OcHOBHOE ob1ee
p oOpa3oBaHue. XuUMus», 8—
9 KJIacc, AO
«3maTeascTBO
"IIpocBenienue»
OBIIEE
KOJIMYECTBO 68 3 6
YACOB 1§ (0)
[TPOI'PAMME
9-ii ki1ace
KoanyecTBo 4acoB JIEKTPOHHbIE
p
Ne | HammeHoBaHue S —
n/ | pasyienos M TeM|Beer | Konrpoabn |MpakTuyeck 00pazoBaTebHbIE
I\ MporpamMmal 0 bie paGoThl | e palboThl | necypeni

Pa3zjnen 1. BemecTBO U XUMHYECKHE PeaKINU

1.
1

[ToBTOpEHNKE
yriay6nenue

n

5

1

buomorexka ®I'NUC «Mos
[IKOJIaY —
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3HaHWUU lesson.academy-
OCHOBHBIX content.myschool.edu.ru/0
pa3zelnoB Kypca 8 4/09
Kjacca
OcHOBHEIE Xumud, 9 xinacc, PI'AOY
1. |3aKoHOMEPHOCTH 4 HAIT1O «AxaneMust
2 | XMMHYECKHX MuHnpocBeneHus
peakuin Poccun»
DNeKTPOHHBIN
DIEKTPOIUTUYEC oOpa3oBaTeIbHBIN pecypc
Kast «JlomamHue 3aJIaHUS.
1. |muccoumanus. OcHOBHOE oo1iee
8 1 1
3 | Xumuueckue oOpaszoBaHue. XuMus», 8—
peakiuu B 9 KJ1acc, AO
pacTBopax «M3maTenscTBO
"IIpocBemenue»
Uroro no pazneny 17
Pa3pnen 2. Hemerajliibl 1 HX COeTHHEHUS
OOmas
XapaKTepUCTHKA Tpenaxep «O0mako
2. |XHUMHYECKHX 4 1 3HAHUN. Xummus. 9
1 |»>1emeHTOB ki1ace, OOO «DPuznukoH
VIIA-rpynmnst. Jlab»
I'amorensl
DIIEKTPOHHBIN
OOmas oOpa3zoBaTeIbLHBIN pecypc
XapaKTepUCTHKA «Jlomanrnue 3agaHusl.
2. |XHUMHYECKHUX 6 OcHoBHOE 00111EE
2 |»nementoB VIA- obpazoBanue. XuMus», 8—
rpynmnsl. Cepa u 9 ximace, AO
€€ COCIMHCHHUS «M3maTenscTBO
"[Ipocsenienue»
O6mas DNeKTPOHHBIN
o |XapakrepucTHKa oOpaszoBaTeIbHBIN pecypc
3' XUMHUYECKHUX 7 1 «JlomalHaue 3agaHus.
snemMeHTOB  VA- OcHoBHOE 00111EE
rpynmnel.  A3oT, oOpa3oBaHHe. XUMUNY, 8—
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Bbepacka HoBocnoupckoii odj1acTu

dochop wm mx 9 xmacc, AO
COCIUHCHUS «H3maTeapcTBO
"IIpocBemienue"»

Oo01as DJIEKTPOHHBIN
XapaKTepUCTHKA oOpaszoBaTeIbHBIN pecypc
XUMHYECKUX «Jlomanrnue 3agaHusl.

2. |»nementoB IVA- 8 1 5 OcHoBHOE 00111EE

4 | rpymnmsl. oOpazoBanue. XuMus», 8—
Yraepon 5 9 kmacc, AO
KPEMHUH H HX «M3marenbcTBO
COCIMHEHNUS "[Ipocsenienue»

Hroro mo pazneny 25

Pa3znea 3. Mera/iibl M MX COeXHHEHUS

3. |OOmme cBoicTBa
1 |[meramioB

DIIEKTPOHHBIN
o0OpazoBaTeIbHBIN pecypc
«Jlomalaue 3agaHus.
OcHoBHOE 00111Ee
oOpa3oBaHHe. XUMUN», 8—
9 knacc, AO
«3paTenscTBO
"IIpocBemenue»

Baxuerimune
METAJUIBI W UX
COEIMHEHUSA

N W

16

DNEeKTPOHHBIN
oOpa3zoBaTeabHbIN pecypc
«Jlomalaue 3agaHus.
OcHoBHOE 00111ee
oOpa3oBaHHe. XUMU», 8—
9 knacc, AO
«31atenbCcTBO
"IIpocBemenue"»

Hroro o pazneny

20

Pa3znen 4. XuMus u oKpy:kamomias cpeaa

BemiectBa u
MaTepuaibl B
JKU3HHU YeJIOBEKA

|

DNEeKTPOHHBIN

o0Opa3oBaTeNIbHBIN pecypc
«JlomarHue 3aJIaHUsl.
OcHoBHOE oO11Ee
obOpa3zoBaHue. XuMuUs», 8—
9 KJ1acc, AO
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Bbepacka HoBocnoupckoii odj1acTu

«3maTenbCcTBO
"[Ipocsenienue»

Hroro no pazneny 3
<.. DIEKTPOHHBIN
oOpa3zoBaTeIbHBIN pecypc
«JlomarHue 3aJlaHUI.
OcHOBHOE ob11ee

Hosropere 3 oOpa3oBaHue. XUMUN», 8—
9 KJIacc, AO
«3naTenpcTBO
"IIpocBemienue"».>

OBIIEE

KOJIMYECTBO 68

YACOB 110

[TPOTPAMME
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