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I[TOSICHUTEJIbHAS 3AITNCKA

[IporpaMmMa MO XMMMM Ha YpOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMS
COCTaBJieHa Ha OCHOBe TpebOOBaHMIA K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
ob6pa3oBaTe/IbHOI ITPOrpaMMbl OCHOBHOT'O 00I1Iero o0pa3oBaHmsl, IpeICTaBIEHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe denepaJbHOM padbouelrt IpOrpamMmbl
BOCIIMTaHMS ¥ C YUYETOM KOHIIEILINM ITperogaBaHnus yueOHOro mpeaMeTa « XyUMus»
B 0OpasoBaTeIbHbIX Oopranmsanysx Poccuitckon @enmepanyn.

[IporpaMma IO XMMMM HAE€T IpeACTaBJEHME O LEJSIX, OOIIeM CTpaTeruu
OOyuYeHMsI, BOCIMTAHMSI ¥ PasBUTUS OOYUYAIOIIMXCS CPeACTBaMM y4ueOHOro
npeaMera, yCTaHaBJIMBaeT 00s13aTeIbHOE IpeaMeTHOe copepkaHue,
MpeaycMaTpUBaeT paclipefejieHne ero Mo KjaaccaM M CTPYKTYpUpPOBaHME TIO
pasgejiaM M TeMaM MpOrpaMMbl IIO0 XMMMM, OIIpenessieT KOJMYECTBEHHbIE U
KaueCTBEHHbIE XapaKTePUCTUKN copepsKaHus, pPEKOMEHAYEMYIO
IIOC/IEIOBATEIbHOCTh ~ M3YUYEHUSI XUMUU C YUYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsSI3€M, JIOTMKM Yy4uyeOHOro IIpolecca, BO3PaCTHBIX
0COOEHHOCTeNl O0yvYarolIMXCs, OIpedessieT BO3MOXKHOCTM IIpeaMeTa  JJIs
peaym3aiiy TpebOBaHMII K pe3yJibTaTaM OCBOEHMSI OCHOBHOM 0Opa3oBaTebHON
IIporpaMMbl Ha YPOBHE OCHOBHOI'O OOIIero o6pasoBaHMsI, a TakKkKe TpeOOBaHMIA K
pe3yJibTaTaM OOyUYeHMsT XMMUM Ha YPOBHE LieJiel U3ydeHMsl MpeMeTa ¥ OCHOBHBIX
BUIOB y4yeOHO-TIO3HABATE/JIbHOM [IesITeIbHOCTM OOYyYarolllerocss MO OCBOEHUIO
yueOHOTO CoMepsKaHmsI.

3HaHMe XUMMM CJIYKUT OCHOBOM [y (OPMUPOBAHUSI MMUPOBO33PEHMS
00yvaroIerocs, ero MpeAcTaBJIeHMiI O MaTepuaJbHOM €IVHCTBE MMpPA, BaXKHYIO
posIb UTrpaloT (GOpMHUpyeMble XMMMEN IPeACTaBJeHMSI O B3aMMOIIPEBPAIEHMSIX
SHEpPrUMM M OO SBOJIIOLIMM BEIIEeCTB B IPUPOAE, O IYTSIX peIleHus] TJI00aTbHBIX
Mpo0OJIeM YCTOMUMBOIO Pa3sBUTHUS UEJIOBEUECTBA — ChIPbEBOM, JHEPreTUuecKO,
MIUIIEBOM U 9KOJIOTMUECKOM 6e30IacHOCTH, ITPOOIIEM 30 paBOOXpPaHEeHMSI.

W3ydeHne xummn:

CIIOCOOCTBYET  peanm3allMy  BO3MOXKHOCTEM  [IJI1  CaMOpasBUTUSI U
dhopmmpoBaHMs KYJIbTYPbI IMUHOCTHU, €€ 00111el ¥ QYHKIMOHAILHON I'PAaMOTHOCTH;

BHOCUT BKJan B (OpPMMPOBAHME MBIIIJIEHUS M TBOPUYECKUX CIIOCOOHOCTEN
OOyyYaloIIMXCSl, HABBIKOB MX CAMOCTOSITEJIbHOM YUYeOHOM [IeSITeJIbHOCTMH,
9KCIIEPUMEHTAJIbHBIX WM MCCJIeIOBATEIbCKUX YMEHMM, HEeOOXOOMMbIX KaK B
MTOBCEHEBHOM JKM3HU, TaK M B TPOGeCCHOHAIbHO IeSITeIbHOCTH;

3HAKOMUT CO CIelM(UKOl HAayYHOTO MBbIIUIEHNS, 3aK/JIabIBA€T OCHOBBI
1IeJIOCTHOTO B3IJISIa Ha €MHCTBO MPUPOMIBI U UeJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TarioM B GOpMMUPOBAHNUM €CTECTBEHHO-HAYYHOM I'PAMOTHOCTY OOYYaIOIINXCS;

CIIoCOOCTBYET (OPMMPOBAHMIO LIEHHOCTHOTO OTHOIIEHMSI K eCTeCTBEHHO-
HayYHbIM 3HAHMSIM, K IIPUPOJE, K YeJIOBEKY, BHOCUT CBOM BKJIaJ, B 9KOJOTMYECKOE
obpa3oBaHe 00yUaIOIINXCS.

IaHHble HarpaBjeHus B OOyuyeHMM XMMUM OOeCleuynBaroTCs CIenuduKon
comepsKaHMsI  yYeOHOro  IIpeaMeTa, KOTOPbIM  SIBJSIETCSI  MeOarormyecku



afarTUPOBaHHBIM OTpaykeHreM 0a30BOM HAYKM XMMUM Ha OIpelesIEHHOM JTarle eé
pPa3sBUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTI'O OOIlIero o6pa3oBaHMsl OPMEHTUPOBAH Ha
OCBOeHMEe OOYYaIOIIMMUCS CUCTEMbI MEPBOHAYAIBHBIX ITOHSITUMA XUMMUM, OCHOB
HEOPraHMYEeCKOM XMMMM WM HEKOTOPBbIX OTAEIbHbIX 3HAUYMMBIX ITOHSITUMI
OPraHMYeCcKOM XVUMUMA.

CrpyKTypa copepskaHMsl IPOrpaMMbl MO XUMMM CcHOpMMPOBAHA HAa OCHOBE
CUCTEeMHOIo Toaxona K eé usydenuto. ComepskaHue CKIAIbIBAETCSI U3 CUCTEMBI
MTOHSITUM O XMMMUYECKOM 3JIEMEHTE ¥ BEIlIeCTBE U CUCTEMbI ITOHSITUM O XUMUUECKO
peakimu. O6e 3TM CUCTEMbI CTPYKTYPHO OpPraHM30BaHbl IO MPUHIIAITY
MIOCJIeIOBATEIbHOTO Pa3BUTHS 3HAHMI HA OCHOBE TeOpPeTUUECKMX MpeaCTaBIeHUN
pPa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUeHMsI KaK OCHOBBI BCET'O €CTeCTBO3HAHMS;

— Ilepuopuueckoro 3akoHa [I. V1. MeHneneeBa Kak OCHOBHOI'O 3aKOHa XVIMMUM;

— YYEHMS O CTPOEHUM aTOMa U XUMUUYECKON CBSI3M;

— TpencTaBJieHMii 00 3JIEKTPOJMTUUYECKON OUCCOLMAlMM BeIeCcTB B
pacTBOpax.

Teopernueckne 3HaHMS PacCMATPMBAIOTCS HAa OCHOBE SMIIMPUYECKU
ITOJTYYEHHBIX ¥ OCMbICJIEHHBIX (PAKTOB, pa3BMBAIOTCS I1OCJIEIOBATEIbHO OT OTHOIO
YPOBHS K JpPYrOMY, BBINOJHSAS (QYHKIMM OOBSICHEHMS ¥ IIPOTHO3UPOBAHMS
CBOJICTB, CTPOEHMSI ¥ BO3MOSKHOCTEM IPAKTUUECKOTO TMPUMEHEHUS U TIOJTyUeHUsI
M3y4aeMbIX BEIeCTB.

OcBoeHme mporpaMMbl IO XUMHUM  CIIOCOOCTBYeT  (HOpPMUPOBAHUIO
TIpeCTaBIeHNSI O XMMMUUECKOM COCTABJISIONIEN HAyYHOM KapTUHBI MMUpa B JIOTUKE
€€ CHCTEeMHOM IpUPOMAbI, I[EHHOCTHOTO OTHOIIEHMS K HAyYHOMY 3HAHUIO U
MeTolaM TO3HaHMsS B Hayke. V3yueHme XMMHUM TPOUCXOOUT C IIPUBJIEYEHUEM
3HAHUM U3 paHee WM3YUYEHHBbIX YYEOHbIX IpeamMeToB: «OKpYKAOIINUA MUP»,
«Buonorus. 5-7 knaccel» u «Dusnka. 7 Kaace».

[Ipy wmsyyeHUM XUMUKU TPOUCXOOUT (GOpPMMUpOBaHME 3HAHUIM OCHOB
XMMMWYECKON HayKM Kak 00JIaCTM COBPEMEHHOI'O eCTeCTBO3HaHMS, MPAKTUUECKO
nesiTeTbHOCTY YeJioBeKa M KaK OAHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpHI.
3agauya y4uyeOHOro IIpeMeTa COCTOMT B (POPMUPOBAHUM CUCTEMbBI XUMUUECKUX
3HAHUM — BaKHEMIIMX (aKTOB, MOHSITUM, 3aKOHOB ¥ TEOPETUYECKUX TOJIOKEHNUMN,
OOCTYITHBIX OOOOIIEHMII MMPOBO33PEHUYECKOI'O XapaKTepa, SI3bIka HAayKu, B
MPUOOIIIEHNY K HAy4YHbIM METOJaM T[IO3HAHMS IIpM M3YUYEeHUM BeIIeCTB U
XUMWYECKUX peakiyit, B GOpMMUPOBAHMUM M Pa3BUTUM IMTO3HABATEIbHBIX YMEHUN U
UX TIpMMEHEHMM B Y4YeOHO-IIO3HABATeJIbHOM U Y4YeOHO-MCCIen0BaTeIbCKOM
IesITeJIbHOCTYM, OCBOEHMM IIpaBMjI 0Oe30IacHOro oOpallleHus C BellecTBaMyu B
MIOBCETHEBHO XM3HM.

[Ipy u3yuyeHUM XUMUM Ha YPOBHE OCHOBHOTO 0OIllero 0Opa3oBaHMsI BasKHOE
3HauYeHKe IPUoobpes M Takue 1esin, Kak:



- (opmupoBaHMe MHTEIEKTYAJbHO PAa3BUTON JIMYHOCTM, TOTOBOM K
CcaMOOOpa30BaHMUIO, COTPYOHUYECTBY, CAMOCTOSITEIbHOMY IIPMHSITUIO peIeHMi,
CITOCOOHOM alalTUPOBAThCS K OBICTPO MEHSIOIIMMCS YCJIOBUSIM SKU3HM;

—  HalpaBJI€EHHOCTb OOy4YeHMs Ha CHUCTeMaTMUeCcKoe IpPUOoODIIeHe
00yYaroIMXCsI K CaMOCTOSITEJIbHOM ITO3HABAaTEeJIbHOM HeSATeJbHOCTM, HAYyYHbIM
MeToIaM ITO3HaHMs, (POPMUPYIOIIMM MOTHMBALMIO M PasBUTHE CIIOCOOHOCTEN K
XUMMUM;

— obecrieueHye yCa0OBMUIA, CIIOCOOCTBYIOMIUX MPUOOpPEeTEeHMI0 00YUaIOIMMUCS
OIbITa Pa3HOOOPA3HOM [IESITEJIbHOCTM, ITO3HAHMS M CaMOIIO3HAHMUS, K/IIOUEBBIX
HaBBIKOB (K/IFOUEBbIX KOMIIETEHIIMI), MMEIOIIMX YHUBEpPCAJbHOE 3HAUYeHue [IJIsi
Pa3IMYHBIX BUAOB IS TeIbHOCTH;

- ¢opmupoBaHme o0OIIeN (GYHKIMOHAJIbHOW UM eCTeCTBEHHO-HAYYHOM
IPAMOTHOCTM, B TOM UMCJIe YMEHUIA OOBSICHATH ¥ OLEHUBATh SIBJIEHUS
OKPY>KaloIlIero Mupa, MCIOJb3yS 3HAHMUS M OIIbIT, IOJyUYEHHbIe IPU U3YUYEeHUU
XUMWUM, TIPUMEHSITh MX IIpU pelleHuu MnpobJjieM B IOBCEIHEBHOM XU3HU U
TPYIOBOM HeSITeJIbHOCTH;

- (¢dopMupoBaHMe Yy OOYYAIOIIMXCS TI'YMaHUCTUUYECKUX OTHOIIEHMIA,
MMOHMMAaHMSI LIEHHOCTM XUMMMYECKUX 3HAHMI [JI1 BbIPAaOOTKM 9SKOJIOTUYECKU
11eJIecCOOOpasHOro MOBeIeHusI B ObITY M TPYHOOBOM IESITEIbHOCTM B ILIEJISX
COXPaHEHMsI CBOEro 3I0POBbs M OKPYsKAIOLLEN IIPUPOTHONM Cpembl;

— pasBUTME MOTHMBAIMM K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U
CaMOBOCITUTAaHMIO Ha OCHOBE YCBOEHMSI OOIlleue/loBeYeCKnX IIeHHOCTEN,
TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MpPOGMJIS M HAPaBJIEHHOCTM HAJTbHENIIIEro
00OyueHMmsI.

OO611lee  YMCIO YaCOB, OTBENEHHBIX JISI M3YUYEHUS XUMUM Ha YpPOBHE
OCHOBHOTO 00I11Iero o6pa3oBaHusi, coctasisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleJli0), B 9 kiacce — 68 yacoB (2 yaca B HeJleJio).



COIEPXXAHWE OBYYEHUS
8 KJIACC

IlepBoHauaIbHBIE XUMUUECKUE TIOHATUS

[Tpeamer xvmun. Ponb XxuMum B SKM3HM uyesloBeka. XUMMUS B CUCTEME HayK.
Tena u BemjectBa. DusMueckue CBOVCTBA BeIeCTB. ArperaTHoe COCTOSIHME
BellecTB. [ToHsITME O MeTomax MO3HaHMS B XuMMK. UMCTbie BeleCcTBa U CMECH.
CriocobbI pasmesieHns CMecein.

ATOMBI ¥ MOJIEKYJIbl. XMUMHUYEeCcKue 3jeMeHTbl. CHUMBOJIbI XUMUUECKUX
371eMeHTOB. [IpocThie 1 CJIOKHbIE BellleCTBa. ATOMHO-MOJIEKYJIIPHOE YUeHMe.

Xumnyeckass (opmysa. BajleHTHOCTb aTOMOB XMMMWYECKMUX 3JI€MEHTOB.
3aKOH TIOCTOSIHCTBA cocTtaBa BemlecTB. OTHOCKUTeNbHasE aTOMHasi Macca.
OrHocuTeIbHAS MOJIEKYJISIpHAsE Macca. MaccoBast ToJisI XMMMUUECKOTO 3JIeEMeHTa B
CcoeqVHEHWM.

KonnuectBo BerectBa. Mosb. MonsipHast macca. B3auMocBsi3b KoJmuecTBa,
MacChl ¥ UMCAA CTPYKTYPHBIX €AVHUIL BellecTBa. Pacuérbl 1o dopmysiam
XUMUYECKUX COeTMHEHUA.

dusnyeckne 1 XUMMUUECKMe SIBJIeHUSI. XMMMUUeCcKast peakims 1 e€ Mpu3HaKu.
3aKOH COXpaHEHMS MacChl BellecTB. XumMuueckue ypaBHeHms. Kiaccubukarms
XUMUUYECKUX peakimii (CoeayHeHs], pa3/IosKeHMs], 3aMellieHns, oOMeHa).

Xnumirgeckmif IKCIIepHUMEHT.

3HAKOMCTBO C XMMMUYECKOM TIOCY[IOi, TpaBuaaMy paboThl B jabopaTopum u
nprémMaMy obparlreHus ¢ JJabopaToOpHbIM 0OOPYIOBaHMEM, M3yUeHNME U OIMCaHMe
busnuecknx CBOMCTB 0O0paslOB HEOPraHMYEeCKUX BeIeCcTB, HaOIoIeHne
busnuecknx (IUIaBjeHMe BOCKa, TasHME JIba, pacTUpaHMe caxapa B CTYIIKe,
KUTIEHMEe M KOHAEHcAlMsl BOAbI) UM XMMMUUYECKUX (TOpeHMe CBeuy, MpoKaauBaHue
MeIHOM ITPOBOJIOKM, B3aMMO/IEMCTBIE MeJla C KMCJIOTON) SIBJIEHN, HabIIoieHne 1
OmnMcaHue TPU3HAKOB IMPOTEKAHUS XMMMYECKMX peakiui (pasyiokeHue caxapa,
B3aMIMOJIEVICTBME CEPHOM KUCJOTBHI C XJOpPUAOM Oapusi, pasjosKeHue TUAPOKCHUAA
venu (II) mpu HarpeBanum, B3auMopAeCTBIE keje3a ¢ pactBopom cou menu (II),
M3y4yeHre CII0COOOB pasdesieHusi CMeceil: C IOMOIIbI0O MarHmTa, (QuabTpoBaHMe,
BbITTapMBaHMe, IUCTUJUISIMS, XpoMaTorpadusi, mpoBeAeHe OUMCTKY TTOBAPEHHON
conmu, HabiOmeHMe M OMNMCaHMe  pe3yJIbTaTOB  IPOBEIEHMs]  OIbITa,
WJUTIOCTPUPYIOILIETO 3aKOH COXpaHeHMsI MacChl, CO3JaHue MOJiesiel MOJIeKYI
(1IapoCTep>KHEBBIX).

BakHeiiime peacTaBUTE M HEOPraHMYECKUX BEIeCTB

Bosgyx - cmech rasoB. CocraB Bo3gyxa. Kuciopon - sjneMeHT M IpocToe
BemecTtBo. HaxoskmeHue Kucjaopoma B mpupojge, (pusmyeckue U XUMUUYECKUE
corctBa (peakuuu ropenus). Oxcupabl. Ilpumenenme kuciopopa. Crioco6sl
NOJIyuyeHusT KUCJIOpoJa B JjiabopaTopuu ¥ MpPOMbIIUIEHHOCTU. KpyroBopoTt
Kucaopoga B rpupoge. O30H — ajioTponHas MoaubuKauus KUcaopoa.

TeroBoin 3hdeKkT XUMMUUECKOM peaklyny, TePpMOXMMUYECKHe YypaBHEHUS,
9K30- M SHIOTepMHYecKue peakiyyu. TOIIMBO: Yrojb M MeTaH. 3arpsi3HeHue
BO3yXa, yCuieHne MapHMKoOBOro a¢gdeKra, paspyiieHe 030HOBOI'O CJIOS.



Bomopon, - »snemeHT U IipocToe BelllecTBO. HaxoskmeHue Bomopoda B
npupone, GusMuecke U XMUMUUYECKMe CBOMCTBa, IIPUMEHeHMe, CII0COObI
noyueHust. KucyioTs 1 comm.

MonsipHblii 06bEM ra3oB. PacuéThl 1Mo XMMUYECKUM YPaBHEHVSIM.

®dusnueckme CcBOMCTBA BoAbl. Boma Kak pacTBopuTeNb. PacTBOpHI.
HacplllieHHbIe ¥ HeHAChIIEHHbIe PacTBOpPbl. PacTBOPMMOCTH BeIIeCTB B BOJIE.
MaccoBas 10151 BelllecTBa B pacTBope. XMMMUYECKyue CBOCTBa Boabl. OCHOBaHMSI.
PoJib pacTBOpOB B IpUPOJIE U B KU3HU UejioBeKa. KpyroBopoT BOObI B MPUPOJE.
3arpsisHeHyMe IpMpogHbIX Boa. OxpaHa 1 OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanns Heopranmueckux coemyHenmit. Oxcupapl. Kimaccuduxamms
OKCHAOB:  coJieoOpasyioilye (OCHOBHble, KUCJIOTHble, aMdOTepHble) U
Hecosieobpasyionme. HomeHknarypa OKcupgoB. @Dusmueckune u XUMUYECKUE
cBoMCTBa OKCcKoB. [loyueHne okCumoB.

OcnoBanms. Kitaccudwmkanuss ocHOBaHMIA: IIEJIOUM M HEpaCTBOPMMbBIE
ocHoBaHusa. Homenknatypa ocHoBaumii. dusuueckue M XUMUUYECKME CBOVICTBA
ocHoBaHuu. [TosyyeHne oCHOBaHUM.

Kucnorer. Knaccudukanust kucimor. Homenkinatypa kucior. @usuueckue u
XMMMWYECKe CBOMCTBA KMUQIOT. Pgp aktuBHOocTM MetayuioB H. H. Bekerosa.
[TomyyeHme KMUCIIOT.

Conmu. Homenkiatypa cosiein. @usnueckue M XMMMUUECKME CBOMCTBA COJIEN.
[Tomyyenue coteir.

['eHeTnueckast CBSI3b MEKIY KJIaCCaMy HEOPTraHMUECKUX COeOMHEHMN.

Xnmrrdeckuyf IKCIIEPHUMEHT.

KaueCTBEHHOE OIpefesieHNe CoAepsKaHus KMCI0OpoAa B BO3ayXe, MOTyYeHNe,
cobupaHue, pacHo3HaBaHMe ¥ WU3yYeHMe CBOMCTB KUCJIOpOAa, HabOIomeHue
B3aMMOJIEJICTBMSI BEIIeCTB C KUCJIOPOJOM WU VYCJIOBUSI BO3HUKHOBEHUS U
MpeKkpalleHus: ropeHus (moskapa), O3HAaKOMJIEHMe C oOpaslaMy OKCUAOB U
OIMICaHMEe WUX CBONMCTB, IOJIyUYeHMe, cOoOupaHue, paclo3HaBaHMEe U MU3yYeHMe
CBOMCTB Bomopopa (ropeHue), B3auMOIENCTBMe Bomopona ¢ okcuaom menm (II)
(BO3MOSKHO MCIIOJIb30BaHME BUIEOMaTepuasoB), HAOIOmeHe 0OPa3IiOB BEILECTB
KOJIMYeCTBOM 1 MOJIb, MCCIeOBaHME OCOOEHHOCTEM PACTBOPEHMSI BEILECTB C
pPa3IMYHOM PACTBOPMMOCTBIO, IIPUTOTOBJIEHME PACTBOPOB C OIpPeaeEéHHOM
MacCOBOM [0JIell paCTBOPEHHOI'O BeIleCTBa, B3aMMOIEMCTBYME BOAbI C MeTasljlaMu
(HaTpMeM ¥  KajblyeM) (BO3MOXXHO MCIIOJIb30BaHME  BUIEOMAaTEPHMAJIOB),
ucciaenoBaHue o00pasloB HEOPraHMUYECKMX BeIlleCTB  PasJMUHBIX  KJIAaCCOB,
HabJTI0IeHe M3MeHeHNsT OKPaCKM MHIMKATOPOB B PacTBOpPaxX KUCJIOT U ILEJIOUen,
nsydeHme B3aumopencTBus okcuma meau (II) ¢ pacTBOpom cepHOM KUCJIOTHI,
KUCJIOT C MeTa/laMM, peakiuii HeUTpaausalyuu, IOJyYeHre HepacTBOPUMBIX
OCHOBaHMIA, BbITECHEHME OJHOIO MeTa/la APYTMM M3 pacTBOpa COJIM, pelleHye
SKCIIEPUMMEHTA/IbHBIX 3aad II0 TeMe «BaskHelime KJacCchl HEOPraHMYeCKUX
COeIVHEeHU».



ITepuogndeckuy 3akoH u Ilepuoandeckasi cMCTeMa XMMUUYECKUX 3JIEMEHTOB
O. U. MenpeneeBa. CtpoeHue aromoB. Xmmuueckass CBsi3b. OKMUCINTEIHLHO-
BOCCTAaHOBUTEJIbHbIE PeaKIUM

IlepBble MOMBITKM KaacCUGUKALUMU XUMUUECKUX 3jieMeHTOB. [loHsiTMe O
IpyIIax CXOOHbIX 3JIeMEHTOB (Il[eJIOUHble U IlIeJIOUHO3eMeJIbHble MeTaJlJIbl,
rajioreHbl, MHEPTHbIE T'a3bl). DJIEMeHTbl, KOTOpbIe 00pa3yloT aMbOTepHbIe OKCUIbI
U TUJIPOKCUJIBI.

[Tepmnoanuecknin 3akoH. Ilepmonmueckas cucrema XMMUUYECKUX 371IeMEHTOB /.
. MeHngeneeBa. KopoTkomepmogHasi ¥ JJIMHHONepuomHasi  (oOpmbl
[Tepuopnueckoi cucreMmbl xummueckux sneMmeHToB [I. 1. MenneneeBa. Ilepuombl
u rpymmnbl. OuU3MUECKUIA CMBICT IIOPSIIKOBOTO HOMEpa, HOMEpPOB Ilepuoda U
TPYIIIbI 3JIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTomnbl. DmekTpoHbl. CTpoeHue
9JIEKTPOHHBIX  000/I04eK aTomMoB IepBbix 20 XMMMUYECKMX  3JIEMEHTOB
ITepuomgnueckoin cucrembl . V. MenpneneeBa. XapaKTepuUCTUKA XUMUUYECKOT'O
3JIeMeHTa 10 ero nojoykenuio B Ilepunognueckon cucreme /. Y. MenpgeneeBa.

3aKOHOMEPHOCTM WM3MEHEHMsI paauyca aToOMOB XUMMUUECKUX 3JIEMEHTOB,
MeTa/IMYECKMX U HEMETA/IJIMUECKMX CBOMCTB I10 TPYIIaM U IepuoiaM.

3Hauenue Ilepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbI XMMUUECKUX
9JIEMEHTOB IJI1 pa3BUTUS Hayku u Tpaktuku. 1. V. MeHpgesneeB - yY€HbIM U
rpaskJaHMH.

Xumnyeckass c¢Bsisb. KoBajseHTHas (TOJiIpHas M HEMOJISIpHasi) CBSI3b.
OJIEKTPOOTPUIIATEIBHOCTD XUMUUYECKUX 371eMeHTOB. IoHHast CBSI3b.

Crenenb  okuciaeHus.  OKMCINTE/NIbHO-BOCCTAHOBUTEJIbHbIE  peaKIIUM.
IIporecchbl okucaeHus 1 BoccTaHoBIeHNsT. OKMUCIUTENN U BOCCTaHOBUTEJIN.

Xnmrrdeckuif IKCIIEPHMEHT.

M3yuyeHre oOpaslioB BeIeCTB META/UIOB M HeMeTa/UIOB, B3aMMOIEMCTBME
TMIPOKCUIA LIMHKA C pacTBOpaMM KUCJIOT U IIeJI0Yel, IPOBEIEHME OIIbITOB,
WUTIOCTPUPYIOIIUX — MPUMEPbI  OKUC/IUTEIbHO-BOCCTAHOBUTE/IBHBIX  peaKIui
(ropeHne, peakuuy pasyio>KeHMsI, COeIUHEHNST).

MesxrnpeamerHpie CBA3H

Peanusanmsi MeKIIpeIMETHBIX CBSI3eM MpPU M3yYeHuM XuMMuu B 8 Kiacce
OCYILIECTBJISIETCSI Uepe3 MCIIOJIb30BaHMEe KaK OOIIMX eCTeCTBEHHO-HAYUHbBIX
TIOHSITUM, TaK U IOHSTUI, SIBJISIOILIMXCS CMCTEMHBIMM [IJIS1 OTHE/JbHbIX ITPEAMETOB
€CTeCTBEeHHO-HayYHOT'O IIMKJIa.

OO611Me ecTeCcTBEHHO-HAayUYHbIe TTOHSTHUSI: HayYHbIM (akT, rUIIOTe3a, Teopus,
3aKOH, aHa/JIu3, CHUHTe3, KjaccuduKalus, epUOIUNYHOCTh, HaOJIIoHeHne,
9KCIIEPUMEHT, MOJIe/IMpOBaHe, U3MepeHne, Mofiesib, SIBJIEHNE.

®dusmuKa: marepusi, aTroM, D3JIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIUI,
M30TOIIbI, PAAMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKUI 3apsill, BEIECTBO, TeJIO,
00BEM, arperaTHOe COCTOSIHME BEIEeCTBa, ras, (GpusmMueckue BEeJIVMUYMHBI, €IVHUIIbI
M3MepeHusi, KOCMOC, IjlaHeTbl, 3Be3bl, CoJIHIIE.

buonorust: dorocunres, npixanue, ouocdepa.



['eorpadus: atmocdepa, rugpochepa, MuHepasabl, TOpPHble TMOPOJbI,
T0JIe3HbIE VICKOTIaeMble, TOTIMBO, BOJIHbIE PECYPCHI.

9 KJTACC

BemiecTBo 1 XxMMMueckasi peakiys

[Tepuognueckun 3akoH. Ilepuogmueckas cucrema XMMUUYECKUX 371eMEeHTOB /.
. MengeneeBa. CTtpoeHne aToMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOCTB
XUMWYECKUX 3JIEMEHTOB TIepBbIX TpPEX IEepUOJOB, Kayusl, KaJbliUus U UX
coeVHeHU B COOTBETCTBUMM C TIOJIOXKEHMEM 3JjieMeHTOB B Ilepmommueckon
CUCTeMe U CTPOEeHMEM X aTOMOB.

CrpoeHne BellecTBa: BUIbI XMMMUYECKON CBSI3U. TUIThI KPUCTALUINUECKUX
PEeIIETOK, 3aBMCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIMUECKON PELIETKU U
BUIa XVIMMUECKO CBSI3MN.

Knaccudukaiis 1 HOMeHKaTypa HeOpraHMYeCcKuX BellecTB. XMUMUUeckye
CBOJCTBA BeIECTB, OTHOCSIIMXCS K pasIMYHbIM KjaccaM HeOopraHMYeCKUX
coefVHeHWI, TeHeTUYeCKasl CBsI3b HEOPraHNYEeCKNUX BellleCTB.

Knaccudukaims xuMmmnueckux peakiyii Mo pasaMyHbIM Ipu3HaKkam (10 YnCiTy
M COCTaBy YUYaCTBYIOIIMX B peakiluy BellecTB, MO TemioBoMy 3¢deKTy, Mo
M3MEHEHUIO CTeleHel OKUC/IeHUS XMMMUYECKUX 3JIEMEHTOB, M0 0OpPaTMMOCTH, IO
y4acTUIO KaTajM3aTopa). DK30- ¥ 3HAOTepMUUECKMe peaklyi, TEPMOXUMUUECKMEe
ypaBHEHMSI.

[ToHsTHE O CKOPOCTM XMMMUECKOM peakiuu. [IoHsTMe 006 0O6paTMMbIX U
HEeOOpaTUMBIX XMMUYECKUX peakuusix. [ToHATHe O rOMOTreHHbIX U TreTepOreHHbBIX
peakuusix. [lonaTtue o katanmse. IToHsSTHE O XMMMUecKOM paBHOBecuu. DaKTOPBI,
BJIMSIIONIIE HA CKOPOCTh XMMMUYECKOW peaknuu U TIOJIOKeHMEe XUMUYECKOTO

paBHOBECHS.
OKMCINTENbHO-BOCCTAHOBUTE/IbHbIE  peakilMy,  SJIEKTPOHHBbIM  OajaHC
OKMCJINTEIbHO-BOCCTAHOBUTETLHOM peaxkin. CocraByieHne ypaBHEHU

OKMCJINTEJIbHO-BOCCTAHOBUTEIbHBIX ~ peakiuii C  MCIOJb30BaHMEM  MeTOJa
9JIEKTPOHHOTO OajiaHca.

Teopust 2JIEKTPOIUTUUECKON AUCCOIMAIINN. DJIEKTPOJIUTDI U HEDJIEKTPOJIUTHI.
KaTtnonsl, aHnonbl. MexaHu3M OMCCOLMALMM BEIIECTB C Pas/JIMYHBIMM BUAAMU
xummdeckon cBsi3u. Crenenb guccouyanyy. CuibHbIE U CJ1a0Oble 3JI€KTPOJIATHI.

Peakiyy MoHHOro o6MeHa. Y CJIOBUS MPOTEKaHMS peakiuii MIOHHOro oOMeHa,
TOJIHbIE ¥ COKpalll€HHbIe MOHHbIe YypaBHeHMs peakuuit. CBOMCTBa KUCJIOT,
OCHOBaHMI ¥ COJiei B CBeTe IIPeICTaBJeHMUiI 00 3JIeKTPOIUTUIECKON
muccoumanuyy. KauecTBeHHble peakiyy Ha MOHBI. [ToHSITHE O TMApOIM3€e COJIen.

Xummraeckif IKCITEDHMEHT.

O3HaKOMJIEHME C MOJEJSIMU KPUCTAUIMYECKMX PELIETOK HeOpraHUYeCKMUX
BEIIeCTB — MEeTA/UIOB M HeMeTa/UIoB (rpadura M ajmasa), CJIOKHBIX BelleCTB
(XJIopMma HaTpus), UCCAEOOBAHME 3aBUCUMOCTU CKOPOCTM XMMMWYECKOM peaKIuu
OT BO3IEMCTBUSI Pa3jIMUHBIX (HAKTOPOB, MCCIEIOBAaHNME 3JIEKTPOIPOBOIHOCTH
pPacTBOpPOB BeIIeCTB, IIpOllecca OUCCOUMAUNMM KUCJOT, IIEeJ0YeN M COJIeNn



(BO3MOXXHO  MCIIOJIb30BaHME  BUIEO MaTepuajgoB), IIpOBeleHNEe  OIIbITOB,
WUTIOCTPUPYIOILIMX ~ TNPU3HAKM  IPOTEKaHMs]  peakluid  MOHHOro  oOmMeHa
(oOpasoBaHmMe oOcamka, BbIfeJeHMe Trasa, oOpa3oBaHMe BO[Ibl), OIIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbl  OKUCJIUTEIbHO-BOCCTAHOBUTEbHBIX  peaKIIuii
(ropeHne, peakuuy pasjIOKeHMs, COeAVMHEHMs), paclio3HaBaHe HeOopraHMYeCKuUX
BEIIeCTB C IIOMOINBbIO KauyeCTBEHHbIX peaklMii Ha MOHbI, peIleHNe
9KCIIePMMEHTAIbHBIX 3a7aY.

HemeTayuibl ¥ X coequHEHUS

Obmast xapakTtepuctuka rajoreHoB. OCOOEHHOCTM CTpPOEHMSI aTOMOB,
xapakTepHble cTerneHu okuciieHus. CTpoeHue u GusMUecKue CBOMCTBA ITPOCTHIX
BEIIeCTB — TrajlorTeHOB. XMMMUECKMe CBOMCTBA Ha MpuMepe  XJjopa
(B3aMMOJI€IICTBME C MeTa/ulaMM, HeMeTa//laMu, Iejaodami). XJIOpPOBOIOPO..
CosnHast KMCJIOTa, XMMMYECKHe CBOJVCTBA, TOJIyuyeHue, IpuMeHeHue. JleiicTBMe
XJIOpa ¥ XJIOPOBOJIOPOJA Ha OpraHMsM uejioBeKa. BaskHeiille XJIOpUIbI U UX
HaXOKIEeHNe B IIPUPOJIE.

Oo6uiast xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTM CTPOEHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CTpoeHue u (pusnyeckue CBOVICTBA
MIPOCTBIX BEIIECTB — KUCIOPOJa M cephbl. AJIJIOTPOIHbIE MOAMMUKAIIMM KUCIOPOIa
1 cepbl. XuMMUUecKue cBoycTBa cepbl. CepoBOHOPO, CTpoeHue, Gusndeckue u
xuMmudeckye cpoiictBa. OKCUAbI cepbl KaK IMPeICTaBUTEIM KUCIOTHBIX OKCUIIOB.
CepnHast kucjora, ¢usMueckre ¥ XMMHUUYECKMe CBOMCTBa (OOIIMe Kak
MpeNCTaBUTENST Kjacca KUCIOT U craenuduueckue). XMUMMUUECKMe peakiinm,
JIeKallyie B OCHOBE TIPOMBIIIIEHHOTO CIIOCo0a ITOyYeHMsI CEePHOM KUCJIOTHI.
[Tpmenenne cepHoit KucaoTbl. Coyim cepHOM KMUC/IOThI, KaueCTBEHHAsT peakiius Ha
cyabdar-nodH. HaxoskmeHme cepbl UM e€ COeOIMHEHMM B NpuUpome. XUMUUECKOe
3arpsi3HEHME OKPYsKAlolllell Cpeabl COeNVHEHMSIMM cepbl (KMUCJIOTHBIE [TOKIN,
3arpsi3HeHMe BO3[lyXa M BOJJOEMOB), CITOCOOBI €ro IpeIoTBpalleHMsl.

Oobmiast xapakTepucTuka 37eMeHTOB VA-rpyrmbl. OCOGEHHOCTM CTPOEHMS
aTOMOB, XapaKkTepHble CTelleHM OKMCJIeHUsI. A30T, paclipoCcTpaHeHMe B MpUpo/Ie,
dbusndeckne 1 xuMmmdeckue cpoictsa. KpyroBopot azota B npupoje. AMMMaK, ero
dbusnueckme 1 XMMnJIeCKme CBOMCTBA, IoyueHne u rnpumeHenne. Coam aMMOHMS,
X GuUsnIecKre M XMMMUIECKMe CBOMCTBA, MpuMeHeHMe. KauecTBeHHas peakuyst Ha
MOHbI aMMOHMS. A30THasl KMUCJIOTa, €€ TojydeHue, Qusndyeckue u XUMUUECKMe
cBoiicTBa (OOIIME KakK TMpeacTaBUTEeNIs Kilacca KUCIOT M crenubudecKue).
Vcnosnb3oBaHMe HUTPATOB M COJieMd aMMOHMS B KauyecTBe MUHEpPaJIbHBIX
ynobpenmnii. Xummueckoe 3arpsisHeHre OKPYsKarolleil Cpeabl COeIMHEHNSIMM a30Ta
(KMCJIOTHBIE [TOKIM, 3arpsisHeHue BO3AyXa, MOYBbI M BOmOEMOB). Docdop,
aJyIoTponHbie Momudukanuyu docdopa, pusudyeckue U XUMMUECKME CBOMCTBA.
Oxkcnp docdopa (V) 1 dpochopHas Kuciora, pusnudyeckme U XMMuieckie CBOMCTBa,
nonydenme. Mcronb3oBanne ¢hocdaToB B KaueCcTBe MUHEPATbHBIX YIOOPEHMIA.

O6iiass xapaktepuctuka 3jgeMeHTOB [VA-rpyrmnbl. OCOOGEHHOCTU CTPOEHUS
aTOMOB,  XapaKTepHble  CTelleHM  OKMUCJeHMs.  YTIJIepol,  a/UIOTPOITHbIE
MomuduKauuM, pacrupocTpaHeHue B mpupode, GU3MYECKMe U XUMUYECKUe



cBoiictBa. Ancopb6ims. Kpyrosoport yriepona B nmpuponae. OKcuabl yriepona, ux
busuveckne ¥ XMMHUYECKMEe CBOJVICTBA, MHENCTBME HA >KMBbIe OpPraHU3Mbl,
MOJTyYeHue ¥ IMpUMeHeHMre. DKOJIOTMYecKyue IpoOseMbl, CBSI3aHHbIE C OKCUIOM
yraepoma (IV), rumoresa rjioGajJbHOrO TMOTEIVIEHMS] K/IMMAaTa, ITapHUKOBBIN
s dekT. YrosbHasg KUCIOTa U €€ COJM, uX GU3MUeCcKMe U XMMUYEeCKNe CBOJVICTBA,
noiaydyeHme u npumeHeHue. KauecTBeHHass peakiyusi Ha KapOOHAT-MOHBI.
Vcnosnb3oBaHue KapOOHATOB B OBITY, MeIUIMHE, ITPOMBIIIJIEHHOCTY ¥ CeJIbCKOM
XO3SIMCTBE.

[TepBoHauajibHbIE OHATHUSI 00 OPraHNMYeCKNX BelleCTBaX KaK O COeOMHEHMSIX
yriiepopa (MeTaH, 9TaH, STUJIEH, alleTUJIeH, 9TaHOJI, TJIMLIEPUH, YKCYCHast KMUCJIOTA).
[TpupomHble MCTOUYHMKM YIJIEBOJOPOAOB (YyroJjib, TNPUPOAHBIM Ta3, HedTh),
MPOAYKThI UX TiepepaboTku (O6eH3MH), UX POJib B OBITY M ITPOMBIIIIJIEHHOCTM.
[ToHsATME O 6GMOJIOTMYECKM BayKHBIX BEIeCTBAX: KUpax, OejiKaxX, yIJIeBOAax — U UX
posiM B KM3HM UeJIoOBeKa. MarepuaJbHOe €IMHCTBO OpraHUYeCKUX W
HEeOpraHMYeCKUX COeIVHEHMIA.

Kpemunii, ero ¢usuyeckue u XMMMUYECKME CBOMCTBA, IIOJIydyeHUe U
npuMmeHenne. CoenyHenus: KpemHuss B mpupoge. OOmme mpencraBiaeHus 06
okcupae kpemuus (IV) u kpemumeBoii kucjaore. CuamKaThl, UX MCIOJIb30BaHME B
OBITY, B IPOMbIIIUIEHHOCTM. BaskHelllle CTpoOUTe/IbHbIe MaTepuasbl: KepaMuKa,
CTEKJIO, IIeMEeHT, 6eTOH, ykeyie300eToH. [IpobsieMbl 6€30IIaCHOrO MCIIOJIb30BAHMS
CTPOMUTEJIbHBIX MaTE€PMAJIOB B ITIOBCEIHEBHON KMU3HM.

Xnmrrdeckuif IKCIIEPHMEHT.

MU3yuyeHre o6paslioB HEOPTaHMUYECKUX BEIeCTB, CBOVICTB COJISIHOM KMUCJIOTHI,
MIpOBeJieHe KaueCTBeHHbIX peaKklMii Ha XJIOPUI-MOHBI U HaOJIIoIeHe IPU3HAKOB
X TPOTEKaHMs, OIbIThI, OTpakKawllue (U3NUYeCcKre U XUMUUYECKMe CBOJICTBA
rajloreHOB M UX coeayHeHul (BO3MOXKHO MCIIOJIb30BaHME BUIeOMaTepHasioB),
O3HaKoMJIeHMe ¢ obOpasiaMyu XJIOpMAOB (TaJOTeHUAOB), O3HAKOMJIEHUE C
obpasumammu ceppl U €€  coeguHeHMSIMM  (BO3MOXKHO  MCIIOJIb30BaHMeE
BUeOMaTepuasoB), HaOMOgeHMe IIpoliecca OOyIIMBAaHMS caxapa IOof IEeMCTBUEM
KOHLIEHTPMPOBAHHOM CEPHOM  KUCJIOTbI, M3y4YeHMEe XUMUYECKUX CBOMCTB
pa3baB/IEHHON CEePHOM KUCJIOThI, IIPOBeIeHMe KaueCTBEHHOM peaKIny Ha CyJibdar-
MOH U HaOJIoJeHue IMpU3HaKa e€ IPOTeKaHMs, O3HaKOMJIEHMe C (Pu3nyecKuMu
cBOMCTBaMM as3oTa, (ochopa M ux coemuHeHMI (BO3MOXKHO MWCIIOJIb30BaHME
BlleoMaTepuayioB), obpasiaMu as’oTHBIX U (POCHOPHBIX YAOOPEHUN, MoIyYeHne,
cobupaHmue, paclio3HaBaHMe ¥ M3y4yeHue CBOMCTB aMMMaKa, IIpOBeIeHue
KaueCTBEHHBIX peakiuii Ha MOH aMMOHMS U ¢ochaT-MOH U M3yUeHMe MPU3HAKOB
X MPOTEKaHMs, B3aIMO/Ie/ICTBYE KOHIIEHTPUPOBAHHOM a30THOM KMCJIOThI C MeIbIO
(BO3MO3KHO MCITOJIb30BaHMe BIIEOMAaTepuaioB), MU3ydeHme Moesiein
KPUCTAJIMUECKMX PeIIeTOK ajaMmasa, rpaduta, ¢ysuiepeHa, O3HAKOMJIEHUE C
MPOLIECCOM afmcopOLMM PACTBOPEHHBIX BEIECTB AaKTMBMPOBAHHBIM YIJIEM U
YCTPOJMCTBOM IIPOTMBOrasa, IojyuyeHue, cooupaHue, paclio3sHaBaHMe U U3ydyeHlUe
CBOJICTB YIJIEKMCJIOTO Ta3a, MPOBeAeHle KaueCTBEHHbIX peakiiuii Ha KapOoHaT u
CUJIMKAT-MOHbI ¥ U3yUYeHMe IMPU3HAKOB MX IIPOTEKaHMs, O3HAKOMJIEHUE C



MPOOYKIUMEN CUJIMKATHOM ITPOMBIIIIJIEHHOCTM, peIIeHre SKCIIEPUMEHTATbHbIX
3a71a4 1o TeMe «BaskHene HeMeTa/Ibl U X COeIVIHEeHUSI».

MeTauiel ¥ X COeAVHEHUS

O6m1as xapakTepuCTUKa XMMUUYECKMUX 3JIEMEHTOB — MEeTa/UIOB Ha OCHOBaHUM
ux nosoxkenuss B Ilepuommueckon cucreme xummuuyeckux sjaemeHTo [. M.
MenpeneeBa u ctpoeHusi aromoB. CTpoeHue MeTasaoB. MeTajindyeckasl CBSI3b U
MeTa/yiMuyeckass  KpUCTa/UIMUecKass  pelleTKa.  DJIeKTPOXUMMUYECKUM DS
HaIpsDKeHU MeTalioB. Dusmueckne U XMMUUYeCKue CBOMCTBa MeTayuioB. Obime
CIIOCOObI TOyYEHMUSI MeTa/IOB. IIOHSTME O KOppo3my MeTa/yIoB, OCHOBHbBIE
CIocoObl 3aIIUThl UX OT Kopposuu. CriaBbl (CTajab, YYTYH, DIOPATIOMMHUM,
O6poH3a) 1 UX NMpUMeHeHMe B ObITY U MPOMBIIIIIEHHOCTH.

[Ilenouynble MeTaJIIbI: IMOJIOKeHMe B Ilepuopmueckon cucreMe XMMMUUYECKUX
snemeHToB [I. V. MeHneneeBa, CTpoeHMe MX aTOMOB, HaxOXJeHMUEe B IPUPOJE.
dusnuyeckme M XUMMUUECKMe CBOMCTBA (Ha mpumMepe HaTpus U Kajus). OKCuUabl u
TUOPOKCUIbI HaTpusd U Kaausa. [IpyMmeHeHMe IIIeJIOYHBIX METAVIOB UM UX
COeIVHEeHUMN.

IllenouHO3eMesIbHBIE METa/UIbl MArHUMM U KaJIbLIMiL: TIOJIOKEeHUe B
ITepuomuueckon cucreme xummuyeckux sjgemeHToB [I. 1. MeHpeneeBa, cTpoeHue
X aTOMOB, HaXOXKAeHue B nmpupoje. dusnueckyue M XMMUIECKNe CBOVICTBA MarHus
M Kadbuysl. Bakueinne coenuHeHust KaabLysl (OKCHUI, TUIPOKCUI, COJIN).
JKécTKOCTb BOJIBI M CIIOCOOBI €€ YCTpaHEeHNS.

AmomunmMii: mojioxkeHue B [lepmogmuyueckoin cucteMe XMMUUECKUX 3JIEMEHTOB
. V. MeHnpeneeBa, CTpoeHMe aToOMa, HaxOKieHue B Ipupope. Dusmueckue u
XMMMUUYECKMEe CBOMCTBA alfoMMHMSI. AM(pOTepHbIe CBOMCTBA OKCUAA M TMAPOKCHUIA
aJTIOMMHMSI.

Keneso: mososkenue B I[lepuomnyeckoit cucrtemMe XMMUUYECKUX 3j1eMeHTOB /.
. MeHneneeBa, CcTpoeHMe aTOMa, HaxoXAeHue B Impupoae. Pusudyeckue u
XMMMYECKMe CBOMCTBA kejie3a. Okcuapl, TuapoKcuabl 1 com xesesa (I1) u skenesa
(IIT), nx cocTaB, CBOMCTBA U IIOJTyUYEHHE.

Xnmrrgeckurf IKCIIEpHMEHT.

O3HAaKOMJIEHMe C oOpasiamMy MeTayIoB U CIJIaBOB, MX (U3MUYECKUMU
CBOMCTBaMM, MW3yuyeHMEe  Ppe3yJIbTaTOB  KOPPO3UM  META/VIOB  (BO3MOXKHO
MCIIOJIb30BaHME BMIEOMATEPHAIOB), OCOOEHHOCTEM B3aMMOIENMCTBUSI OKCHUIA
KaJIbllMsl M HaTpusi C BOJOM (BO3MOKHO MCIIOJIb30BaHMe BUIEOMaTepMaioB),
MCCIeNOBaHMe CBOMCTB JKECTKOM BOJbI, MpoIecca TOpeHus Kejiesa B KUCIOpOome
(BO3MOXXHO  MCIIOJIb30BaHME  BUIEOMATEPUAOB), TPU3HAKOB  IPOTEKAHMS
KaueCTBEHHbIX peaKkLyi Ha MOHBI: MarHus, KaJblLus, aJIOMUHUS, IIMHKA, Keje3a
(IT) n sxenesa (III), meau (II), HaGIOmEHME U OMMCAHME TIPOLIECCOB OKpAaIlIBAHMS
IJlaMeHM MOHaMM HaTpusl, KaJusi M Kadblusl (BO3MOKHO MCIIOJIb30BaHMe
BUIE€OMAaTepuajoB), UcciemoBaHe aM(pOTEePHbIX CBOMCTB I'MAPOKCHUIA aTFOMMHMS
U TUAPOKCHUIA IIMHKA, PellleHre SKCIIepUMMEHTAIbHBIX 3a7a4 110 TeMe « BaskHelime
MeTaJUIbl U X COeIVIHEeHUS ».

XuMMs U OKpY>Karolas cpena



BemiectBa u marepuasibl B IOBCEOHEBHON >XM3HM YejioBeKka. besomacHoe
MCIIOJIb30BaHMe BEIeCTB M XMMMUUYECKMX peakimii B ObITy. IlepBasi moMollpb Ipu
XUMMWYECKMX O3KOTrax ¥ OTPaBJIEHMSIX.

XuMmyeckoe 3arpsi3HeHMe OKpYsKaloIllel cpenbl (IpelesibHas TOITYCTUMAsT
KOHIIeHTpanus BerecTs, naiee — [111K). Ponb xumum B perieHnn sKOJIOTMIECKUX
npobJieM.

Xnumrrgeckurf IKCIIepUMEHT:

u3ydeHme obOpaslioB MaTepuasoB (CTEKJO, CIIaBbl METa/UIOB, IOJMMEpPHbIE
MaTepuabl).

MesxknpeamerHbpie CBI3H

Peanmusanys MeKIpegMeTHBIX CBSI3€i NIpM M3YYeHuM Xumuu B 9 Kjacce
OCYILIECTBJISIETCSI Uepe3 MCIIOJIb30BaHMe KaK OOIIMX eCTeCTBEHHO-HAYUHbIX
TIOHSITUM, TaK U ITOHSITUI, SIBJISIIOILIMXCSI CMCTEMHBIMU JIJISI OTHEIbHBIX IIPEeIMETOB
€CTeCTBEeHHO-HayYHOT'O IIMKJIa.

OO61Me ecTecTBEHHO-HAayUYHbIe ITOHSTHMSI: Hay4YHbIM (PakT, TUIIOTE3a, 3aKOH,
Teopusl, aHa/JIM3, CUHTEe3, KJaccupukaluus, IepUoOAMUYHOCTb, HabJIIOIeHNe,
9KCIIEPUMEHT, MOJe/MpOBaHue, WM3MepeHue, MOMesb, SBJIeHMe, ITapHUKOBbBIN
3 deKT, TeEXHOJIOrMsI, MaTepPUaJIbL.

®dusmukKa: marepusi, aToM, O3JIEKTPOH, IIPOTOH, HEMUTPOH, WMOH, HYKJIUI,
M30TOIIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUM 3apsill, ITPOBOIHUKMN,
TTOJIYIIPOBOAHUKM, IOUIJEKTPUKM, (POTO3JIEMEHT, BeIleCTBO, TeJI0, OOBEM,
arperaTHoOe COCTOSIHME BeIlleCTBa, ra3, pacTBOp, paCTBOPMMOCTb, KPUCTAJIIMUeCKast
pellIETKA, CIUIaBbl, (U3MUECKNe BeJIMUYMHbBI, €IVHUIIbI M3MEepeHMsI, KOCMIYeCcKoe
MIPOCTPAHCTBO, MJIaHeThI, 3B€3/1bI, COJIHIIE.

buonorus: ¢orocunres, mpixaHnue, O6mocdepa, sKOCKUCTEMA, MMUHEpPaIbHbIE
yI0OpeHnst, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, MMTATe/IbHbIE BEIleCTBa.

l'eorpadusi: armocdepa, rumgpochepa, MUHEPAIbl, T'OpPHble TOPOIbI,
T10JIe3HbIE MICKOIIaeMbI€e, TOIIJIMBO, BOJHbIE PECYPCHI.



ITNIAHUPYEMBIE PE3VJIbTATbI OCBOEHUS ITPOI'PAMMBI I10 XUMUU
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3SOBAHMSI
(bPA3OBbIY YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIMUHOCTHBIE pe3y/JbTaThl OCBOEHMSI IMPOrpaMMbl OCHOBHOI'O OOIIIErO
o6pa3oBaHMs ITOCTUTAIOTCS B XOoAe OOYUeHMSI XMMMUM B €OUMHCTBE Y4eOHOM U
BOCITATATE/IbHOM JeSITe/IbHOCTY B COOTBETCTBUM C TPAAULIMOHHBIMY POCCUMCKUMU
COILIMOKYJIbTYPHBIMM U JTYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMU, NPUHSITBIMM B
oOIIIeCTBe MpaBMIaMM M HOpPMaMM TOBEIEeHUSI M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HaHMSI, CAMOPA3BUTHMS ¥ COLMAIM3ALIMY OOYYarOILIMXCSI.

JIMUHOCTHBIE  pe3y/bTaThl  OTPAKalOT  TOTOBHOCTb  OOYYAIOLLIMXCS
PYKOBOACTBOBATbCSI CUCTEMOM IIO3UTUBHBIX IIEHHOCTHBIX OpMEHTAaluil U
pacIpeHne OIbITa AeSITeJIbHOCTM Ha €€ OCHOBE, B TOM UMCJIE B YACTH:

1) maTpMOTHMYECKOro BOCIIUTaHMS:

IIEHHOCTHOI'O OTHOIIIEHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAyYHOMY HACJeOuiOo, IOHMMAaHMS 3HAuYeHMs XMUMMUUECKOW HAyKU B SKU3HU
COBpEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTM BJIAJIEThb JTOCTOBEpHOV MHGOpMAaLMen O
IepefoBbIX MTOCTUKEHMSIX ¥ OTKPBITUSIX MMUPOBOM UM OTEUECTBEHHOM XVMMUM,
3aMHTEPECOBAHHOCTM B HAYYHbIX 3HAHMSIX 00 YCTPOMCTBE Mypa 1 OOIIEeCTBa;

2) rpaXAaHCKOrO BOCIIUTaHMUS:

MpeNCTaBJeHNsI O COLMaJbHBIX HOpPMaxX M TMpaBWiIaxX MeKINYHOCTHBIX
OTHOIIIEHU! B KOJUIEKTMBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTY B OOIIIECTBEHHO
TOJIE3HOM,  YYeOHOMCCIeNOBaTe/IbCKOM, TBOPUYECKOM UM APYIMX  BUAAX
IesITeJIbHOCTY, TOTOBHOCTM K pPasHOOOpA3sHOVM COBMECTHOM OeSITeJIbHOCTU IIpU
BBINIOJTHEHMM YUYeOHbIX, ITO3HABATEJbHBIX 3a[ay, BBINOJHEHUM XUMUYECKUX
9KCIIEPUMEHTOB, CO3IaHNM YUeOHBIX IMPOEKTOB, CTPEMJIEHMS K B3aMMOIIOHMMAHMIO
M B3aMMOIIOMOIIM B TIIpOIleCCe€ OSTOM YUYeOHOU [AesaTeJbHOCTM, TOTOBHOCTU
OllEHMBaThb CBOE TIIOBeIeHMEe ¥ IIOCTYIIKM CBOMX TOBApMILEeil C IO3ULNA
HPABCTBEHHBIX M MTPABOBBIX HOPM C YUYETOM OCO3HAHMUSI TTOCTEACTBUM ITOCTYITKOB;

3) LEeHHOCTH Hay4YHOT'O IIO3HAHMS:

MMPOBO33pEHUYEeCKMe IIPeNCTaBJIeHNsI O BelIeCTBEe M XMMMUUYECKOM peakLyu,
COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PasBUTUSI HAYKM UM COCTABJISTIOLLIVE
OCHOBY [JIs1 TIOHMMAaHMSI CYIIIHOCTM HAy4YHOM KapTUMHbI MMpa, IpeacTaBjaeHusT 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pas3sBUTHUS MPUPOIbI, B3aMMOCBSI3SIX UeJOBEeKa C
MIPUPOIHON CPEeAOoN, O POJIM XVMUM B TIO3HAHUM STUX 3aKOHOMEPHOCTEN;

MO3HaBaTeIbHbIE MOTMBBI, HAllpaB/IeHHbIE HAa ITOJIyUYeHMEe HOBBIX 3HAHUI IO
XUMMUM, HEOOXOOMMbIe IJiSI OOBSICHEHMS HaOJIOJaeMbIX ITPOIECCOB U SIBJIEHWMN,
MIO3HABaTeIbHOM, MH(POPMAIMOHHON M YUTATEeIbCKOM KYJIbTYpPbl, B TOM 4YMCJIe
HaBbIKOB CaMOCTOSITEJIbHOV pabOThl C y4YeOHbIMM TEeKCTaMM, CIIPAaBOYHOI
JIUTEPATYpPOM, MHOCTYIHBIMM TEXHUUYECKMMM CpPeACTBaMM MHGPOPMALMOHHBIX
TeXHOJIOT UM,

MHTEpeC K OOYUYeHMIO ¥ IIO3HAHMIO, JIIOOO3HATEJbHOCTb, TOTOBHOCTb W
CIIOCOOHOCThL K  €amMOOOpa3oBaHMIO, IIPOEKTHOM UM  MCCJIedOBaTEIbCKOM



IesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBJIEHHOCTM ¥ YPOBHSI OOyueHUS B
IaJIbHeMIIIeM;

4) dbopmupoBaHMS KyJIbTYPbI 3H0POBbBS:

OCO3HaHME II€HHOCTM >KMU3HM, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO, YCTAHOBKM Ha 3[OpPOBbINi 00pa3s >KM3HU, OCO3HAHME ITOCJENCTBUN U
HENpUSTHE BPEeIHbIX IPUBbIUEK (YIIOTPeOJIeHNS aJIKOT0JIsI, HAPKOTUKOB, KypeHusl),
HEOOXOOMMOCTM COOJIIOJeHMsT TIpaBMyI  0e30MacHOCTM Ipu  oOpallieHuu C
XMMMUYECKMMM BEIIeCTBaMM B ObITY M PeaIbHOM SKU3HM;

5) TpymoBoro BocuTaHu:

MHTEpeC K MPaKTUUYEeCKOMY M3yUeHMIO ITpodeccuit ¥ Tpyaa pasaMyHoOro poja,
yBaKeHMe K TPyAy U pe3yjbTaraM TPYAOBOM AeITeJbHOCTM, B TOM YMCJIe Ha
OCHOBE MpPMMEHEHMS IIpeIMEeTHbIX 3HAHMI II0 XMMMM, OCO3HAHHBIM BbIOOD
VHIVBUIYAJIbHOM TPAEKTOPUM ITPOAOJIKEHMS 00pa30BaHMS C YUETOM JIMUHOCTHBIX
MHTEPEeCOB U CIIOCOOHOCTM K XMMMM, OOIIIECTBEHHbIX MHTEPECOB U ITOTPEeOHOCTEN,
yCHelHou mpodecCcMOHaIbHON IesITeIbHOCTY U Pa3BUTUSI HEOOXOIMMBIX YMEHU,
TOTOBHOCTb aJalTMPOBAThCS B IMIPO(PeCcCHOHAIbHOM Cpefe;

6) 5K0JIOTMYECKOr'0 BOCIIUTAHMUS:

9KOJIOTUMYECKM IIejlecooOpa3HOe OTHOIIIeHMEe K TMPUpoe KaK MCTOYHUKY
SKM3HM Ha 3emJjie, OCHOBE €€ CYIIeCTBOBaHMS, IIOHMMaHMe [EHHOCTU 300POBOIO U
6e30macHOro o6pasza >KU3HM, OTBETCTBEHHOE OTHOIIeHME K COOCTBEHHOMY
Gu3nMyeCcKkoMy U TICUXUUYECKOMY 3J0pPOBbIO, OCO3HAHME II€HHOCTM COOJIIOIEeHMS
MpaBuJI 6€30MacHOro MOBeIeHMs IIpK paboTe C BellleCTBaMM, a TaKKe B CUTYaLsIX,
YI'POSKAIOIIMX 3IOPOBBIO U SKU3HU JIIOLEN;

CITOCOOHOCTM IIPMMEHSTb 3HAHMS, IOJIyuyaeMble IPY U3YUEHUU XUMUM, OIS
pellleHNs 3a1a4, CBSI3aHHbBIX C OKPY’KaIOIIel IIPUPOTHON CPemoi, AT ITOBBIIIEHNS
YPOBHSI  9KOJIOTMYECKOM  KYJbTYPbl, OCO3HaHMSI IJIOOQJLHOTO  XapaKTepa
9KOJIOTMYECKUX IIPOOJIeM UM IIyTel UX peIleHus] MOCPeACTBOM METOHOB XUMMUM,
9KOJIOTMYECKOT'O MBbIIIUIEHMS, YMEHUSI PYKOBOJICTBOBATLCS MM B IO3HABaTEeJIbHOM,
KOMMYHMKATUBHOM U COLMA/IbHOM ITPaKTHUKe.

METAIIPEIMETHBIE PE3VYJIbTATbBI

B cocraBe MeTanpeqMeTHbIX pe3yJbTaTOB BbIAEISIOT 3HAuUMMble [Jis
dbopMupoBaHusi MUPOBO33peHMsT OOllleHayuHble TOHSATMS (3aKOH, Teopus,
TIPUHIINII, TUTIOTe3a, (aKT, cUCcTeMa, MPOIeCC, SKCIEPMMEHT U IPYToe.), KOTOpbIe
MCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHbIX YUEOHBIX ITpeaMeTax ¥ ITO3BOJISIIOT Ha
OCHOBE 3HaHWMII U3 3TUX MpeaMeToB (GOPMUPOBATDH IMPENCTaBIIEHNE O I[€JIOCTHOM
HayYHOM KapTMHE MMpa, M YHUBepCaJbHble yUeOHbIe IeMCTBUS (IT03HABaTe/bHbIE,
KOMMYHMKATUBHbIE, PEryJsITUBHbIE), KOTOpble ObecneunBalOT (GopMupoBaHye
TOTOBHOCTM K CaMOCTOSIT€JIbHOMY TIJIAaHMPOBAHMIO U OCYILECTBJIEHUIO YueOHOM
nesiTeTbHOCTH.

IlosHaBaTe/bHBIE YHMBEPCAIbHbIE YUeOHbIE NEeMCTBUS

Ba3oBbie jornueckue AeUCTBUS:



YMEHMSI MCIIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBbILIJIEHNS IIPUM OCBOEHUMU
3HAHUM: PACKPBIBATb CMBICI XUMUUYECKUX TOHSITMIA (BBIOEJSITh UX XapaKTepHbIe
NPU3HAKM, YCTAaHABIMBATh B3aMMOCBS3b C IPYTUMM TOHSTUSIMM), MCIIOIb30BaTh
TIOHSITUS AJIS1 OOBSICHEHUSI OTJEbHBIX (PAKTOB U SIBJIEHMI, BBIOMPATh OCHOBAHUS U
KpUTepun IJjs1 KiaacCUuPuUKaIUy XUMUUYECKMX BELIEeCTB M XUMUUECKUX DPeaKIInii,
yCTaHaB/JIMBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3M MEXKOY OODbEKTaMM M3yueHus,
CTPOUTH JIOTMUECKME pacCykKAeHus (MHAYKTMBHbBIE, NeIyKTUBHbIE, [0 aHAJIOTUN),
IeJIaTh BbIBOIbI M 3aKJIIOUEHNS;

yMeHMe TPUMEHSTbh B IIpolecce TIO3HAHMSI TIOHSTUSI (TIpeIMeTHbIE WU
MeTalpeIMeTHbIE), CUMBOJIMUECKIE (3HAKOBBIE) MOJIEJIN, VICIIOJIb3yeMbIE€ B XUMMUMA,
Mpeobpa3oBbIBATh IIMPOKO MPUMMEHSIEMbIE B XMMUM MOIEIbHbIE TIPeICTaBAeHUS —
XMMUYECKUI 3HAK (CMMBOJI 3JIEMEHTa), Xumudeckas ¢GopmyJa UM YypaBHEHUE
XMMMUYECKOW peakiuy — MpU pellleHny yueOHO-TI03HaBaTeIbHbIX 33a7au, C YYETOM
3TUX MOMEIbHBIX IPEACTABJIEHMII BBISBJISITh M XapaKTepU30BaThb CYILECTBEHHbIE
MPU3HAKM M3yUaeMbIX OOBEKTOB — XMMUUECKUX BEIIECTB ¥ XUMUYECKUX PeaKIINii,
BBISIBJIITH ~ OOIIIME  3aKOHOMEPHOCTM, IPUUMHHO-CJIEACTBEHHbIE CBSI3U U
MIPOTUBOPEUMS B M3yUaeMbIX ITPOLIECCAX U SIBJIEHUSIX.

BasoBble uccaenosaTe/lbCKue OeCTBUS:

yM€HMe MCIIOIb30BaTh IOCTaBJeHHbIE BOIMPOCHI B KaueCcTBE MHCTPYMEHTa
MO3HAHUSI, a TaK)ke B KauyecTBe OCHOBBI [Ji1 (POpPMMPOBAHUSI TUIIOTE3BI IO
MIPOBEPKeE MPaBUIbHOCTY BbICKA3bIBAEMbIX CY KIEHUI;

MpuoOpeTeHNre OIbITa IO IUIAHMPOBAHMIO, OPraHM3alyuy M IPOBEHEHUIO
YUYEeHMUYeCKUX SKCIEePUMMEHTOB, YyMeHMe HabjomaTh 3a XOOOM IIpoliecca,
CaMOCTOSITEJIbHO MPOrHO3MPOBATh €ro pesysbTaT, GOopMyaMpoBaTh 0OOOIIEHUS U
BBIBOJIbI 110 Pe3yJIbTaTaM IPOBEIEHHOIO OIbITA, MUCCJIEIOBAHMS, COCTAB/ISITH OTUET
O TIpOoJieIaHHOM paboTe.

Pabora ¢ vudopmanmein:

yMeHMe BbIOMpaTh, AHAIM3UPOBATb M WMHTEPIIPETUPOBATH MHGPOPMAIINIO
PasIMUHBbIX BUOOB U (POpM IMpeacTaBIeHNs], TOTYyUYaeMyl0 U3 pasHbIX MCTOUYHUKOB
(HayYyHO-TIOMYJIIpPHAs JINTEpaTypa XUMMUUECKOTO COMEpPsKaHusl, CIIPAaBOYHbBIE
mocobusi, pecypcbl MHTepHeTa), KpUTUUECKM OIEHMBATh IPOTUBOPEUMBYIO U
HeOCTOBEPHYIO MHPOPMALMIO;

yMeHMe TPUMEHSATh PasjIMyHble METOMbI M 3aIlpOChl MPU TOUCKE U OTOOpE
MHpOpMalM ¥ COOTBETCTBYIOIIMX HAHHbBIX, HEOOXOAMMBIX [JIT BbIITOJHEHMS
y4eOHbIX M TO3HABATEJIbHBIX 3a/au OIpeIe/IEHHOrO TUIIa, IPMOOpeTeHe OIbITa B
006JIaCTM  MCIIO/Ib30BaHMSI  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTMIA,
OBJIafieHNe KYJIbTYPOI aKTUMBHOI'O MCIIOJIb30BAHMS PA3IMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJTbHO BbIOMPATh ONTUMA/IbHYIO GOpMy TIpeAcTaByieHus: uHboOpMamm u
WJUTIOCTPUPOBATh pelllaeMble 3aauy HECJIOKHbIMM CXeMamy, OyuarpaMmaMu,
npyrumu popmamu rpadmK U UX KOMOMHAIUSIMMU;

yMeHMe MCIIONb30BaTh M aHAAM3MpOBaThb B IIpollecce Y4YeOHOU U
MCCJIENOBATE/IbCKONM IEeSITeJTbHOCTY MH(POPMAIMIO O BJIMSHUYM ITPOMBIIIJIEHHOCTH,



CeJIbCKOTO XO3SIACTBA M TPAHCIIOPTA HAa COCTOSTHME OKpPYJKalollel IPUPOLHOM
cpefbl.

KoMMyHMKaTHBHBIE YHUBEpPCA/IbHbIE YUEOHBIE JECTBHUS:

yMeHMs 3aJaBaTh BOMpOChbl (B xome mamanora M (UaM) AUCKYCCUM) TIO
CYIIeCTBY  OOCYKmaemoit  TemMbl, (OPMYJMPOBATb CBOM  IPEIJIOSKEHUS
OTHOCUTEJIbHO BBITIOJIHEHMSI TTPeJIOSKEHHOM 3a1a4M;

YyMEHMSI ~ TIPEICTaB/ISITb  IIOJIyUeHHble  Pe3ysIbTaTbl  IMO3HABATEJIbHOM
OesITeTbHOCTM B YCTHBIX M IIMCbMEHHBIX TEKCTaX; [ejaTb IIpe3eHTalnio
pe3yJIbTAaTOB BBITIOJHEHUSI XMMMUUECKOTO 3KCIlepuMeHTa (J1JabopaTOpPHOrO OIIbITa,
J1ab0paTOPHOM pabOThI MO MUCC/IEAOBAHMIO CBOMCTB BEILECTB, YUEOHOI'O IIPOEKTA);

yMeHMsT Y4eOHOrO COTPYOHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
MO3HABaTeJbHOM UM MCCAeNOBAaTEeIbCKOM  JeSITeIbHOCTU  TIpU  PeIleHuUn
BO3HMKAIOIIMX IMPOOJeEM HAa OCHOBE YyUuéTa OOIIMX MHTEPECOB ¥ COTJIAaCOBAHUS
mo3uLyit (06CysKaeHus, OOMeH MHEHMSIMM, «MO3[OBbI€ IITYpPMbI», KOOPAMHALMS
COBMECTHBIX MHEMCTBUI, OIpeaesieHe KpUTEpMeB IO OlleHKe KadyecTBa
BBITIOJTHEHHOM pabOThI U ApyTue).

PerynaruBHbIe YHUBEPCA/IbHbIE YU€OHbIE IEMCTBUS:

yMeHMe CaMOCTOSITEJIbHO OIpefesiaTh LeJu AesTeJbHOCTU, IUIaHMPOBAaTh,
OCYIIIECTBJISITb, KOHTPOJIMPOBATh U TPU HEOOXOOMMOCTM KOPPEKTUPOBATH CBOIO
IesITeJIbHOCTh, BbIOMpaTh Hamnbosiee 3pPeKTUBHbIE CIIOCOOBI pellleHs] YUEeOHbIX U
MMO3HABaTeJIbHBIX 3a7ay, CaMOCTOSITEJIbHO COCTaBJSITh MM KOPPEKTUPOBATD
MPeIJIOKEHHbIM aJITOPUTM TOEMCTBUI IIPpM BBIMOJHEHUM 3aJaHuii C YUYETOM
MOJTyYeHMsT HOBBIX 3HAHUI 00 M3ydyaeMbIX OOBEKTax — BeIIeCcTBaX M peaklysX,
OIIEHMBaTh COOTBETCTBME IIOJTYUEHHOTO pe3yJibTaTa 3asBJIEHHON IIeJM, YMeHMe
MCII0JIb30BaTh U aHAJIM3MPOBATh KOHTEKCTHI, ITpe/ijlaraeMbie B YCJIOBUM 3aTaHUMN.

ITPEOIMETHBIE PE3VJIbTATHI
B cocTtaBe mpegMeTHBIX pe3YyJIbTATOB IO OCBOEHMIO 00s3aTeIbHOTO
comepsKaHMsl, YCTAaHOBJIEHHOrO [aHHOW dedepaJbHOM paboyeil IPOrpaMMON,

BBIJIEJISTIOT: OCBOEHHbIE OOYYAIOIIMMMCSI Hay4yHbIe 3HAHMSI, YMEHMS M CIIOCOOBI

IeMCTBUM, crenudbudyeckue IS MNpegMeTHOM obysact «XUMMUS», BUIbI

IeSTeJIbHOCTM II0  IIOJIyYeHMIO HOBOTO  3HaHMS, €ro MHTepIpeTamuu,

MpeoOpPa30BaHMIO U IIPUMEHEHNIO B PA3IMUHBIX YUEOHBIX M HOBBIX CUTYaLIMSIX.

K koHIry o6yueHus B 8 Kj1acce mpeaMeTHbIe pe3yJbTaTbl Ha 6a30BOM yPOBHE

IOJIKHBI OTpaykaThb COPMUPOBAHHOCTh Y OOYYAIOIIMXCST YMEHUI:

e PAaCKpbIBaTb CMbBICJI OCHOBHBIX XMMMWUYECKUX TIOHSITUI: aTOM, MOJIEKYJIa,
XMMMUUYECKUI 3JIEMEHT, IIPOCTOe BeIeCTBO, CJIOXKHOE BellecTBO, CMeCh
(omHOpoOHAsT ¥ HEOSHOPONHAsI), BaJEHTHOCTb, OTHOCUTEJbHAs aTOMHasl U
MOJIEKYJISIpHasE Macca, KOJIMYEeCTBO BelllecTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi OJISI XMMMYECKOrO 3JIeEMEHTa B COeOMHEHWM, MOJISIPHBI OOBEM,
OKCHUJ, KMCJIOTA, OCHOBAHME, COJIb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIIeHb
OKMCJIEHMSI, XMMMYEeCKas peakuus, KiaacCM@uKauusl peakuuid: peakuumn
COeIVHEHMSI, peaklyy Pa3JIOKeHMs, peakuuy 3aMeIleHNs], peakiuyu oOmeHa,



9K30- U IHAOTEPMUUECKME peaKInu, TeraoBoM 3¢G@eKT peakiyu, sIApO aToMa,
9JIEKTPOHHBIM CJIOM aTOMa, aTOMHasl OpOuTalb, paauyC aToMa, XMMMUUYecKas
CBSI3b, IIOJIAPHAs M HeNOJIIpHas KOBaJieHTHasl CBSI3b, MOHHAsI CBsI3b, MOH,
KaTMOH, AaHMOH, pacTBOp, MaccoBas [OJisI BelllecTBa  (IIPOIIEHTHAs
KOHIIEHTpal¥s) B pacTBOPE;

MWJTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMUUECKUX ITOHSITUM U TIPUMEHSITh
9TU TOHSTHS IIPYU OMMCAHUY BEILeCTB U UX IpeBpallleHIH;

MCIIOJIb30BaTh XMMMUUECKYIO CMMBOJIMKY [IJISI COCTaBjeHus1 OpPMYJI BEIEeCTB U
YpaBHEHMI XMMUYECKUX PeaKIyii;

OIpeNe/IsiTh BAJIEGHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COEIVMHEHMUSX,
CTerneHb OKMCJIEHMS 3JIEMEHTOB B OMHApHBIX COEOVMHEHMSIX, IIPUHAIJIEKHOCTD
BEIIECTB K ONpedeJéHHOMY KJIAaCcCy COenuMHeHMii 110 QopmyJiaM, BUf,
XMMMWYECKOM CBsI3M (KOBaJIEHTHASI ¥ MOHHAsI) B HEOPTaHMUECKMX COeIMHEHMSIX;

packpbiBaTb cMbIica  Ilepuomuueckoro 3akoHa [I. . MeHgeneesa:
IeMOHCTPUpPOBAaTh IIOHMMAaHME [EPUOAMYECKOM  3aBUCUMOCTU  CBOMCTB
XMMUUYECKMX 32JIEMEHTOB OT WUX IoJyiokeHusi B Ilepmommuueckon cucreme,
3aKOHOB COXpaHEeHMsI MacChl BEIIeCTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O yUeHMsI, 3aKoHa ABOrajipo;

OIMCBIBATh M XapaKTepu3oBaTh TabiamuHyio dopmy Ilepuommueckoir cucTembl
XMMUUECKMX 3JIEMEHTOB: pas3juyaThb IIOHATUSI «IJlaBHas moarpymma (A-
rpymmna)» u «mobouHast moarpytmia (b-rpymma)», Masibie 1 60JIblie TepruombI,
COOTHOCUTb O00O3HaueHMsI, KOTOpble MMeloTcsl B Tabymie «Ilepuommueckas
cucrteMa xumMmueckux oyemeHtoB [I. WM. MeHpgeneeBa» € 4YMCJIOBBIMM
XapaKTepUCTUKAMM CTPOEHMSI aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsif,
siIpa, oOlllee YMCIo 3JIEKTPOHOB U pacipenesieHe ux 1Mo 3JIEKTPOHHBIM CJIOSIM);
KaaccuuIMpoBaTh XUMMUYECKME 3JIeMEHTbl, HeOopraHuuyeckyue BellecTBa,
XMMMUYECKMe peakuym (M0 YMCIY U COCTaBYy YYaCTBYIOIIMX B peaKklyii BeIecCTB,
o TerioBomy 3¢ dexTy);

XapaKTepu3oBaTh (OMMChIBATh) OOIIME XMMMWUYECKME CBOJCTBA BEIECTB
pas/IMYHbIX KJIACCOB, IIOATBEPsKIOAsi OIMCaHMe TMpUMepaMM MOJIEKYJISIPHbIX
YpaBHEHMI COOTBETCTBYIOIINX XUMUUECKUX PEaKIINA;

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMMOCTM OT MX KauyeCTBEHHOI'O
COCTaBa, BO3MOYXHOCTM MPOTEKAHMUSI XMMUUYECKMX IPEBPAIEHMI B Pas3/IMIHbIX
YCJIOBUSIX;

BBIUMCJIATb OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BeIeCTB,
MacCOBYIO JIOJII0 XMMUUECKOTr0O 3jieMeHTa Mo ¢popMyJie CoeAMHeHMs, MaCCOBYIO
IOJIIO BeIlleCTBa B pacTBOpE, IMTPOBOJUTb PACUYETHI MO0 YPABHEHUIO XUMMUUYECKOU
peaxiuu;

IIPYMEHSTh OCHOBHbIE OTNEepalyii MbICJUTEIbHON HeSTeIbHOCTU — aHa/Uu3 U
CUHTE3, CpaBHeHMe, O0O0OllleHre, CUCTEMATMU3alMI0, KjaacCu(UKaLuio,
BBISIBJIEHME TIPUUYMHHO-CJIEICTBEHHBIX CBSI3€M — [JII M3YYEeHUsS CBOMCTB
BEIIECTB ¥ XUMUUECKUX PEeaKIyii, eCTeCTBEHHO-HAyUYHbI€ METOIbI MMO3HAHUS —



HaOJiofieHne, u3MepeHue, MOIEIMPOBaHMEe, SKCIIEPUMEHT (peaJbHbI U
MbICJIEHHBIN);
c/efoBaTh TMpaBujaM IOJIb30BaHMSI XMMMYECKOM IOCYAOU U J1abopaTOpPHBIM
obopynoBaHMeM, a TakXke IpaBwiaM oOpailleHuss C BelllecTBaMu B
COOTBETCTBUM C MHCTPYKUMSIMU MO BBITIOJHEHUIO JTaOOPATOPHBIX XUMUYECKUX
ONBITOB IO TOJIYUEHMIO UM COOMpaHMIO Ta3000pa3sHbIX BellecTB (Bogopoaa U
KUCJIOPOJia), TPUTOTOBJIEHMIO PACTBOPOB C OIpENeJEHHOM MacCOBOM [OJien
pPacTBOPEHHOTO  BeIleCTBa, IUIAHUPOBATb UM  MPOBOAUTH  XUMMUYECKMeE
9KCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB 11IeJIoUel U KUCIOT C MOMOIIbIO
MHAVKATOPOB (JIakMyC, (peHoIpTaierH, MeTUJIOPAHXK U IPYTHeE).

K koHiy o6yuyeHus: B 9 Kyacce rpeaMeTHbie pe3ysibTaThl HA 6a30BOM YpOBHE

IOJIKHBI OTpaykaTb COPMUPOBAHHOCTD Y OOYYAIOIIMXCST YMEHUI:

PACKpbIBAaTh CMbICJI OCHOBHBIX XMMMWYECKUX TMOHSTUM: XMMWUYECKUI DJIEMEHT,
aToOM, MOJIEKYJIa, MOH, KATMOH, aHMOH, IPOCTOE BEIIeCTBO, CJIOKHOE BEIlIeCTBO,
BAJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTEIEeHb OKUCIEHUS, XUMMUUecKast
peakiysi, XMMMUIecKast CBSI3b, TeIIoBOM 3(MGhEKT peakiiny, MOJb, MOJISIPHbIN
00BEM, paCTBOpP, SJIEKTPOJIUTBHI, HE3JEeKTPOJIUThI,  3JEKTPOJUTHUECKAS
oyccouManysi, peakiuy MOHHOrO oOOMeHa, KaTajams3aTrop, XuMHudyeckoe
paBHOBecue, oOOpaTMMble U  HeoOpaTUMble peaklui, OKUCIUTEbHO-
BOCCTaHOBUTEJIbHbIE PEaKINM, OKUCIUTEIb, BOCCTAHOBUTE/b, OKUCJIEHME U
BOCCTAHOBJIEHME,  a/JIOTpormsi,  aM(pOTEepHOCTb,  XMMMUUeCKasi  CBSI3b
(KoBaJIeHTHasl, MOHHAasl, MeTa/JTMUecKas), KpUCTa/yinueckas pelieTka, Koppo3us
METa/IJIOB, CILIaBbl, CKOPOCTb XMMMUUYECKOM peaklyyu, MpenesibHO HOITYCTMMast
koHueHTpauus I1JIK BerecTsa;

WJTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUYECKUX ITOHSITUM U IIPUMEHSITh
9TU MOHSTUS IIPYU OMMCAHUM BEILeCTB U UX IIPEeBPalleHNI];

MCIIOIb30BaTh XMMMUYECKYIO CMMBOJIMKY IJISI COCTaBJ/IeHUsT (OpMYJI BEIECTB U
ypaBHEHMI XMMUYECKUX peaKIyii;

oIpefesisiTb BaJIEHTHOCTb M CTelleHb OKMUCJIEHUSI XUMMUUECKUX 3JIEMEHTOB B
COeNVMHEHMSIX  pa3jJIMYHOTO  COCTaBa, IMPUHAJIEXXHOCTb  BEIIeCTB K
OIpeNleJIEHHOMY KJIacCy COeIMHeHUuM 1o (GopmyJsiaMm, BUI XUMUYECKOM CBSI3U
(KoBajleHTHasl, MOHHas, MeTa/uIMuecKas) B HEOpPraHMuYeCcKMUX COeIUHEHMUSIX,
3apsi MOHA MO XMMMUYecKou ¢GopMyJie, XapaKTep Cpelbl B BOAHBIX pPacTBOpax
HEOPraHMUeCKUX COEeNVHEHUI, TUIT KPUCTAJIMUECKON PEeIIETKM KOHKPETHOI'O
BeIleCTBa;

packpbiBaTb cMmbIics Ilepumogmueckoro 3akoHa [I. WM. MeHgeneeBa u
IeMOHCTPMPOBATh €ro MOHMMaHMe: ONMMChIBATh M XapaKTePU30BaTh TAOIMUHYIO
dbopmy Ileproamueckoyt CUCTEMbI XMMUUECKUX 3JIEMEHTOB: Pa3jiMyaTh IMTOHSITUS
«rjiaBHasi noarpynna (A-rpynma)» u  «mnobouHas noarpynmna (b-rpymma)y,
MaJjible ¥ OOJIbINE MEePUOIbI, COOTHOCUTb OOO3HAUEeHMsI, KOTOpPbIe MMEIOTCS B
MepPUOAMYECKON TabymIle, C UYMCIOBBIMM XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XMMUUYECKMX 3JIEMEHTOB (COCTaB M 3apsih siapa, OOIee UMcJIO 3JIEKTPOHOB U
pacmpenesieHMe MX 110 3JIEKTPOHHBIM  CJIOSIM), OOBSICHSATH  OOILLye



3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB 3JIEMEHTOB M WX COEeIVHEHUN B
npefesiax MajbIX I[EPUONOB M TJIaBHBIX MOATPYNI C YYETOM CTPOEHUS] UX
aTOMOB;

KIaccUPUUMPOBATh XMMMUUECKME 3JIeMEeHTbl, HeOpraHMuecKue BellecTBa,
XUMMUYECKMe peakiuu (1o YMCIY M COCTaBY yUYaCTBYIOIIMX B peaklyy BelecTs,
Mo TeruioBomMy 3G@eKTy, Mo M3MEHEHUIO CTeleHeil OKUCIEHMUSI XUMMUYECKUX
37IeMEeHTOB);

XapaKkTepu3oBaTh (OMNUChIBATh) oOOIMe U creuududeckrne XUMUUECKUEe
CBOJCTBA MPOCTBIX U CJIOXHBIX BeIlleCTB, MOATBEP KAAsl OMMcaHNue IIpuMepamu
MOJIEKYJISIDHBIX ¥ MOHHBIX YypPaBHEHUM COOTBETCTBYIOIIMX XUMMUYECKUX
peaxImii;

COCTaBJISITh YPaBHEHMUSI JIEKTPOJUTUUECKOM OMCCOLMALINY KUCJIOT, IIeJIouen u
cojiel, TIOJIHbIE ¥ COKpallléHHble YpaBHEHMSI peakluii MOHHOro oOMeHa,
ypaBHEeHMsI peakiiyii, MOATBEPXKAAIOIIMX CYIeCTBOBaHMEe TeHeTUUeCKOM CBSI3U
MeXAy BellleCTBaMy Pas3/IMUHbIX KIacCOB;

pacKkpbiBaTb  CYIIHOCTb  OKMCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX  peaKiui
MOCPEeCTBOM COCTaBJIEeHMSI 3JIEKTPOHHOTO OajlaHca 3TUX peaKIyii;
MPOTHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT MUX CTpOeHMus,
BO3MOSKHOCTM ITPOTEKAHMUS XMMUUECKMX TpeBpallieHni B pa3IMIHbIX YCIOBUSIX;
BBIUMCJISIT OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BeIleCTB,
MAaCCOBYIO JIOJII0 XMMMUUECKOTO 3jieMeHTa 1o (popmMyie coeMHeHMs, MaCCOBYIO
IOJTIO BellleCTBa B pacTBOpe, MPOBOAUTL PACUYETHI IO YPABHEHUIO XUMUUECKON
peakiImu;

coboaTh TMpaBWiIa IOJIb30BAHMS XMMMWYECKOM TOCYAON U JIabopaTOpPHbIM
obopymoBaHMeM, a Tak:Ke MpaBuyia 0OpailleHusI C BeIleCTBaMU B COOTBETCTBUMU
C MHCTPYKUMSIMM ITIO BBITIOJIHEHMIO JIAOOPATOPHBIX XMMMWYECKUX OTIBITOB IO
MOJTyYeHMIO U COOMpaHUIO Ta3000pa3HbIX BellleCcTB (aMMMaKa U YTJIEKMCIIOTO
rasa);

MPOBOJUThL peakiiuy, TMOATBEpKIalole KauyeCTBEeHHbIM COCTaB pasIMUYHBbIX
BEIIeCTB: paclio3HaBaTb OIBITHBIM MYTEM XJOPUA-, OpomMua-, uMOAMI-,
KapboHaT-, ¢docdar-, cwmMkar-, cyabdaT-, TUIPOKCUA-MOHbI, KaTMOHbI
aMMOHUSI ¥ WMOHbI WM3YYEHHbIX META/VIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HeOpraHMYeCKux BellleCTB;

MIPYMEHSTh OCHOBHbBIE OIEpalyy MbICIUTEbHON HeSITeIbHOCTM — aHAIU3 U
CUHTe3, CpaBHeHMe, O00O0OIlleHNre, CUCTEMATU3AllMIO, BBISIBJIEHME MPUUYMHHO-
CIeACTBEHHBIX CBSI3€il — [JIT M3YYEeHUST CBOVICTB BEIIECTB M XUMUYECKMX
peakiinii, eCTeCTBeHHO-Hay4yHble MeTOAbl IIO3HAaHUSI —  HabJIofeHNne,
M3MepeHune, MOofe/IMpoBaHye, SKCIIepUMEHT (peasibHbIM Y MbICJIEHHBIN).



TEMATHNYECKOE IVNTAHUPOBAHUE

8 KJIACC
N®  HaumeHOBaHMe paszesioB ng:;:;:::; qaCOII;IpaKquecme OjieKTpoHHbIEe (LM POBbIE)
/1 M TEM MPOrPaMMBI Bcero 00pa3oBaTeJIbHbIE PECYPCHI
paboThI paboThI
Pasnen 1. IlepBoHavasbHbIEe XMMIUYECKME TTIOHITUS
XuMusi — BaykHast 00J1aCThb
1.1 €CTeCTBO3HAHUA U s 9 bu6morexka LIOK
MPaKTUIECKOM https://m.edsoo.ru/7f41837c
IesITeJIbHOCTY UeJIOBeKa
1.9 BeiiectBa 1 xmmmnueckue 15 1 bubmoreka HOK
peaxkimmn https://m.edsoo.ru/7f41837c
Wtoro no pasmeny 20
Paspen 2. BaxkHeiiive mpeicTaBMUTe/ M HEOPraHMUYECKUX BEIECTB
21 Bosnyx. Kuciopon. 6 bu6morexka HOK
[Toustue 06 okcupmax https://m.edsoo.ru/7f41837¢c
29 Bopopop.Ilousatue o 3 1 bu6morexka HOK
KUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bopa. PactBopsl. [ToHsarue s 1 1 bu6moreka LIOK
00 OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 | rooprammomn 11 ! 1 Bumorera LIOK
F— https://m.edsoo.ru/7f41837c
Wtoro no paspeny 30

Pasnen 3. Ilepuoanueckuit 3akoH 1 Ilepmogmueckas cucrema xummueckux snemeHToB JI. . MenpeneeBa. Ctpoennue
aToMOB. XMMMUECKast CBsI3b. OKMUC/INTEIbHO-BOCCTAHOBUTE/IbHBIE PEaKIIVU

3.1 Ilepuopuueckuit 3aKOH U

7

‘ bubmmoreka LIOK



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

[Tepnomnueckas cucrema
XUMWYECKUX 3j1eMeHTOB /.
N. Menneneea. CTpoeHue
aToMma

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

XuMMuueckasl CBSI3b.

2.9 OxucauTenpbHO- 3 bubmorexka LIOK
) BOCCTAaHOBUTEJIbHbIE https://m.edsoo.ru/7f41837¢c
peakuyu
Wtoro no pasmeny 15 Bubmrorexa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpems 3 Bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME



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

9 KJTIACC
KomuecTBO yacoB

Ne® HaumeHoBaHue pa3zesioB OjieKTpoHHbIEe (LM POBbIE)
n/n M T€M IPOrpaMMBbI Bcero KoxTponbHere IpakTirieckue 06pa3oBaTeJIbHbIE PECYPCHI
paboThI paboThI
Paspen 1. BerrecTBo 1 XuMuyeckme peakimm
L1 sk omomec paenes | S ! Bumiorexa LIOK
https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
1.9 OcHoBHbIe 3aKOHOMEPHOCTHU 4 bu6/moteka LIOK
) XUMWYECKUX pPeaKIyin https://m.edsoo.ru/7f41a636
15 | mmcoommn. Xommeecss 3 I | Bumiorexa LIOK
https://m.edsoo.ru/7f41a636
peakiiMy B pacTBOpax
Wtoro no pasmeny 17
Pasnen 2. HemeTasuibl M MX coegUMHEHNS
2.1 Sfﬁiiiﬁiﬁfﬁiﬁg 4 1 Bubmrorexa HOK
VIIA-rpymmbr. Tanoress: https://m.edsoo.ru/7f41a636
Oo61ast xapakTepucTuKa
929 XVMUYECKUX JIEMEHTOB 6 bu6moreka HOK
) VIA-rpynmnsi. Cepa u e€ https://m.edsoo.ru/7f41a636
coefViHeHMsT
O6m1as xapakTepucTuKa
23 XVMUYECKMX 3JIeMeHTOB VA- 7 1 bubmoreka LIOK
) rpymibl. A30T, hochop 1 nx https://m.edsoo.ru/7f41a636
coeViHeHMsT
24 OO61ast xapakKTepuCTuKa 3 1 9 bu6bmoreka [IIOK

XVMNYECKMX 3JIEMEHTOB

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



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

IVA-rpynmnsl. Yriepon u
KPEMHUI U UX COeIHEHMS

HWToro 1o pasgeny 25
Paspen 3. MeTajutbl ¥ UX cOeIVHEHUS
. bu6mmoreka IIOK
3.1 OO1me CBOMCTBA META/VIOB 4 https://m.e dsc]){).r W7f412636
BaskHeriie MeTauibl U UX 16 buomoreka IIOK
COoeIVIHeHUS https://m.edsoo.ru/7f41a636
Wtoro no paspeny 20
Pasgen 4. Xumus u okpyKalolas cpega
41 BelliecTBa u Mmatepua’bl B 3 bubmorexka LIOK
>KM3HM YejioBeKa https://m.edsoo.ru/7f41a636
Wtoro no pasmeny 3
Pe3epBHOe Bpems 3 Bu6mrorexa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

YUYEBHO-METOIMNYECKOE OBECITEYEHHME
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIbHBIE YUEBHBIE MATEPUAJIbBI 1JI1 VUEHUKA
1. Vuebnuk: «Xumms : 8-1 kimacc : 6a3oBbii ypoBeHb : yuebHuk / O. C.
I'a6puensau, M. C. Octpoymos, C. A. CinagkoB. — 5-e usg., mepepab. - Mocksa :
[TpocBemienne, 2023. - 175, [1] c. : un.»
2. YuebHuk: «Xumus : 9-11 kiacc : 6a30Bbiit ypoBeHb : yuebHuk / O. C. 'abpuernss,
. T'. Octpoymos, C. A. Cnagxos. — 5-e usg., nepepab. - Mocksa : ITpocseiiienne,
2023. - 223, [1] c. : un.»

METOIUYECKUE MATEPUAJIbBI [JI51 YUUTEJIA

1. T'abpuensan, O.C., Bockoboinukosa, H.I1., durykoBa, A.B. HacrosbHass KHura
yunutensi. Xumust. 8 kia.. Merognueckoe rmocobue. - M.: [lpoda, 2021.
2. T'abpuensan, O.C., fmykoBa, A.B. Terpamp njsa J1abopaTOPHBIX OIBITOB U
npakTudyeckux pabot. 8 k1. K yuebnuky O.C. "'abpuensna «Xumust. 8 kimacc». M.:
Hpoda, 2022.

3. TI'abpuensH, O.C. Metonuueckoe mnocobme K yuyebHuky O.C. TI'abpuensiHa
«Xumus». 8 knacc / O.C. I'abpuensa. — M. : Ipoda, 2021.

4. T'abpuensH, O.C. Metonuyeckoe mnocobme k yuebHury O. C. I'abpuensiHa
«Xumus». 9 knace / O.C. I'abpuensga. — M. : Ipoda, 2021.

5. Xumusa : texHosorndeckue kapthl K yuebuuky O.C. I'abpuensHa «Xwumus. 8

Kimacc» : merommueckoe mocobme / JILU. AcanmoBa. — M. : [Ipoda, 2020.
6. Xumus : TexHosiornueckue Kaptbl K yuebHuky O.C. I'abpmensHa «Xumus. 9
Kiacc» : merommueckoe mocobme / JILU. AcanmoBa. — M. : [Ipoda, 2018.

7. Xumus. 8 xi.: KoHTposbHble M mpoBepouHble paboTbl K yuebHMky O.C.
labpuensua «Xumust. 8» / O.C. I'abpuensH, I1.H. bepeskun, A.A. ViiakoBa u ap.
- M.: Ipoda, 2022.

IINDOPOBBIE OBPA30OBATEJIbBHBIE PECYPCBI
U PECYPCBbI CETA UHTEPHET

1. http://www.chemnet.ru I"'azeta «XumMusi» u cauT Ajst yuutess «S1 Moy Ha ypok
XUMUM».
2. http://him.1september.ru Egunas komnekuus IIOP: IlpegMeTHass KOJUIEKIMS
«XUMUSI».
3. http://school-collection.edu.ru/collection/chemistry =~ EcTecTBeHHO-Hay4HbIE
skcnepumeHnTbl: xumusd. Koyutekimst  Poccuiickoro  001meo6pas3soBaTeibHOIO
ropTana.
4. http://experiment.edu.ru AJIXUMMUK: cant JI.FO. Anuk6epoBoit.
5. http://www.alhimik.ru Bcepoccuiickas onmmimama MKOJbHUKOB 10 XUMUNA.
6. http://chem.rusolymp.ru Opranuyeckass XuUMMsI: 3J€KTPOHHbIM YUEOHUK [IJIsT
CpenHeu IKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMMMUM: 3JIEKTPOHHBIN YUeOHUK.
8. http:/www.hemi.nsu.ru OTKpBITbIN KOJUIEOK: XUMMUSI.



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www.alhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.hemi.nsu.ru/

9. http://www.chemistry.ru  [IucTaHIMOHHAs  OJMMIIMALA IO  XUMMUMU:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



http://www.chemistry.ru/
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