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I[IOSICHUTEJIbHAA 3AITMCKA

[IporpaMMa 1O XUMMM Ha YpPOBHE OCHOBHOIO OOIlEro 0o6pa3oBaHMs
COCTaBJieHa Ha OCHOBe TpebOOBaHMII K pe3yJbTaTaM OCBOEHUSI OCHOBHOM
06pa3oBaTeIbHO ITPOrpPaMMbl OCHOBHOI'O OOIIEro 06pasoBaHMs, IIPeaCTaBIeHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (emepasibHOM paboueil IMPOrpaMMbl
BOCITUTAHMS ¥ C YYETOM KOHIEIIIMA IIPEeNogaBaHns yueOHOro mpeameTra « XuMus»
B 00pa3oBaTe/bHbIX Opraumsaiusgx Poccuiickon Memeparimm.

[IporpamMa mo Xumum [OAE€T IIPEOCTaBeHME O ILeJsIX, OOIIel CTpaTerumu
OOyuYeHMsI, BOCIMUTAHMUS ¥ PasBUTHUS OOYUYAIOIIMXCS CpeaCcTBaMM YUeOHOro
rpenmera, yCTaHaBJIMBaET 06s13aTeIbHOE IIpeIMEeTHOE cozepkaHue,
MpenycMaTpuBaeT paclipefesieHie ero II0 KjgaccaM M CTPYKTYPMPOBaHME IO
pasmesiaM M TeMaM IIporpaMMbl IO XMMMM, OIIpelesisieT KOJIMUEeCTBEHHbIe U
KavyeCTBEHHbIE XapaKTePUCTUKA colepsKaHus, PEKOMEHIYEeMYIO
IIOCJIEIOBATEIbHOCTh ~ M3YYEeHUST XUMUMU C YYETOM  MEXIIPeOIMETHBIX U
BHYTPUIIDEIMETHBIX  CBSI3€i, JIOTMKM Y4YeOHOro IIpollecca, BO3PACTHBIX
0COOEHHOCTeNl OOyvYarolIMXCs, OIpenessieT BO3MOXKHOCTM IIpeaMera IS
peasm3aliy TpebOBaHMI K pe3yjbTaTaM OCBOEHMSI OCHOBHOU 0Opa30BaTeIbHOM
MIporpaMMbl Ha YPOBHE OCHOBHOI'O OOILlero oOpa3oBaHMsI, a TaKKe TpeOOBaHUM K
pe3yabTaTaM OOyUYeHMsI XMMUM Ha YPOBHE IIeJIel U3yUeHMs IIpeaMeTa ¥ OCHOBHBIX
BUIOB YUYEeOHO-IIO3HABATEJILHOM [IESITeJIbHOCTM OOYYaloIIerocss II0 OCBOEHMIO
yueOHOTO CoMepsKaHmsl.

3HaHMe XMMUM CJIYKUT OCHOBOM 1Ijs1 (OPMMUPOBAHMS MMUPOBO33PEHMS
00YyyYaIoIIerocs, ero MpeacTaB/JIeHMiI O MaTepuaJbHOM €IVHCTBE MMpPA, BasKHYIO
posIb UTrpaloT (QOpMHUpYeMble XMMMEN IPeACTaBjIeHNusI O B3aMMOIIPEBpaIlleHMUsIX
SHEpPruM ¥ 00 SBOJIIOLMM BEILIEeCTB B MPUPOIE, O MYTIX pelIeHMUs II00aTbHbIX
Mpo0OJiIeM YCTOMUMBOTO Pa3BUTHUS UeJOBEUECTBA — CbhbIPbeBOM, SHEPTEeTUUECKON,
MIUIIEBOM M 9KOJIOTMUECKOM 6e301acHOCTH, ITPOOIIEM 30 paBOOXpPaHEeHMSI.

NszyueHne xummn:

CIIOCOOCTBYET  peajM3aliiM  BO3MOXKHOCTEN  IJIT  CaMOpasBUTUS U
hopMMpOBaHMS KYJIbTYPhI IMYHOCTH, €€ 0011Iel ¥ (PYHKIMOHAIbHOV I'PaMOTHOCT;

BHOCUT BKJIaf, B (DOpPMMPOBAHME MBIILJIEHUS ¥ TBOPUYECKUX CIOCOOHOCTEN
OOYyUaroIMxCcsl, HABBIKOB MX CaMOCTOSITeJIbHOM  Y4YeOHOM  JesATeJIbHOCTH,
9KCIIEPUMEHTAJIbHBIX U UCC/IeIOBATEIbCKMX YMEHUIA, HEeOOXOAMMBIX KakK B
TTOBCEIHEBHOM KM3HM, TaK U B IpO(PeCcCHOHAIbHOM AesITeTbHOCTH;

3HAKOMUT CO CHeuuGUKON HAayUYHOTO MbIIIJIEHNSI, 3aKJagbIBa€T OCHOBBI
1I€JIOCTHOT'O B3TJISIA Ha €IMHCTBO IIPUPOJIBI M UeJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3Tarnom B (OpMMPOBAHUM €CTECTBEHHO-HAYUYHOM I'PAMOTHOCTY O0YYaIOIIMXCS;

CITocoOCTBYET (POPMMPOBAHMIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTeCTBEHHO-
HAyYHBIM 3HAHMSIM, K IIPUPOJIE, K YeJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMUYECKOE
ob6pasoBaHMe 00YyYarOIIXCS.

IlaHHbIe HampaBjeHUs] B OOYUYEHUM XUMMUM OOeCIeumBalOTCs CHelu@muKomn
comepykaHMsI  yUYeOHOro  IpeaMeTa, KOTOPbI  SBJISIETCS  Iedarormyecku



afanTUPOBaHHBIM OTpakeHreM 0a30BOM HAyKM XMMUM Ha ONpelesIEHHOM JTarle eé
pPa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00lllero o6pa3oBaHMsl OPUEHTUPOBAH Ha
OCBOeHMEe OOYYaIOIIMMUCS CUCTEMbI TEPBOHAYAIbHBIX ITOHSITUMA XUMMUM, OCHOB
HEOPraHMYEeCKOM XMMMM UM HEKOTOPBbIX OTHEJbHBIX 3HAUYMMBIX ITOHSTUIA
OpraHMYeCcKOM XVUMUMA.

CrpykTypa comepskaHusI IMPOrpaMMbl IO XMMUM CHOPMMUPOBAHA HA OCHOBE
CHUCTEMHOI'0 Toaxona K e€ maydeHuto. ComepskaHue CKIAIbIBAETCSI U3 CUCTEMbI
MIOHSITUI O XMMMUYECKOM 3JIEMEHTE U BEIeCTBE M CUCTEMBI IIOHSITUI O XUMUUECKOM
peakimu. OO6e 9TM CHUCTeMbl CTPYKTYPHO OpraHM30BaHbl [0 IPUHIUITY
MOC/IeJOBATEIbHOTO Pa3sBUTUSI 3HAHMI Ha OCHOBE TEOPEeTUYECKUX IpenCTaBIeHUI
pPa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUeHMsT KaK OCHOBBI BCEr'0 eCTeCTBO3HAHMSI;

— ITepuoanyeckoro 3akoHa /I. V1. MeHpe/ieeBa Kak OCHOBHOI'O 3aKOHA XUMMIM;

— Y4YEeHMsI O CTPOEHUM aTOMa M XMMUYECKO CBSI3H;

— MpencTaBJIeHUA 00 3JIeKTPOJIUTUUYECKON OUCCOLMAIlMM BeIeCcTB B
pacTBOpax.

Teopernuecknue 3HaHMS PacCMATPUBAIOTCS HAa OCHOBE SMIIUMPUYECKU
ITOJTYYEHHBIX ¥ OCMbICJIEHHBIX (PAKTOB, pa3BMBAIOTCS I1OC/IEIOBATEILHO OT OTHOIO
YPOBHS K [JPYrOMY, BBIINOJHSS (QYHKIUM OOBSICHEHMS UM IPOrHO3MPOBAHMS
CBOJICTB, CTPOEHMSI ¥ BO3MOXKHOCTEM IMPAKTUYECKOrO IPUMEHEHMSI U IOTyYeHMs
13y4aeMbIX BeIleCTB.

OcBoeHne mporpaMmMbl IO XUMMM  CIIOCOOCTBYeT  (hOPMUPOBAHUIO
MIpeCTaBIeHNSI O XMMMUYECKOM COCTABJISIONIEN HAyYHOM KapTMHBI MMUpPa B JIOTUKE
e€ CHCTEeMHOM TMPUPOIbI, IIEHHOCTHOTO OTHOIIEHMS K HayYHOMY 3HAHUIO WU
MeTomaM TIO3HaHMsS B Hayke. V3yueHme XuMuM IMPOMCXOAUT C IPUBJIEUEHNEM
3HAHMI M3 paHee M3YUYEHHbIX YUYeOHbIX mpeameToB: «OKpysKawmolIMii MUp»,
«Buonorus. 5-7 knaccol» u «Pusmka. 7 Kmace».

[pr wmsyyeHum Xumuyu HOPOUCXOAUT GOPMUpPOBAHME 3HAHUM OCHOB
XMMMUUYECKOM HayKM KaK 00JIaCTM COBPEMEHHOI'O €CTECTBO3HAHMSI, IMPaKTUUECKOM
nesiTeTbHOCTY YejioBeKa M KaK OFHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3agauya y4uyeOHOro IIpeiMeTra COCTOMT B (OPMMPOBAHMM CUCTEMBI XUMUYECKUX
3HAHUM — Ba>KHEMIIMX (PaKTOB, MOHSITUM, 3aKOHOB M TEOPETUYECKUX ITOJIOKEHNI,
IOOCTYIHBIX OOOOILEHMII MMPOBO33PEHUYECKOI0 XapaKTepa, S3bIka HayKu, B
MpUOOIIIEHNM K HAyyHbIM MeTOJaM TIO3HaHMS TIpM WU3y4YeHUM BeIeCTB MU
XUMWYECKUX peakiyii, B GOpMUPOBAHUM M Pa3BUTUM [MO3HABATEbHBIX YMEHUN U
UX TIpYMMEHEHMM B YueOHO-IIO3HABATENbHOM ¥ y4YeOHO-MCCIIeIOBATEIbCKOM
nesITeJIbHOCTY, OCBOEHMM IIpaBMJI Oe30MacHOro OOpallleHus C BellecTBaMu B
IMOBCeIHEBHOM XU3HI.

[Ipy u3yuyeHUM XUMUM Ha YPOBHE OCHOBHOTO OOIllero 0Opa3oBaHMSI BasKHOE
3HaUeHue IIPruobpes Takue eI, Kak:



— (dopMHMpOBaHME WHTEJUIEKTYAJIbHO PasBUTOM JIMUHOCTM, TOTOBOM K
caMo00Opa3oBaHMIO, COTPYIHUUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTUIO pelIeHNi,
CITOCOOGHOM alanTMPOBAThCSI K OBICTPO MEHSIIOIIMMCS YCJIOBUSIM SKU3HMU;

—  HamlpaB/JIeHHOCTb OOyueHMsI Ha cuUcTeMaTuuyeckoe IMpuoOIIeHne
00yvYaroImMXCsl K CaMOCTOSITEJIbHOV IT03HABATEeJbHOM HeITeIbHOCTM, HayYHbIM
MeTonaM IO3HaHMs, (GOPMUPYIONIMM MOTUBALMIO M pasBUTHE CIIOCOOHOCTEN K
XUMUM;

— obecrieueHne yCJIOBUM, CIIOCOOCTBYIONIMX MPUOOPEeTeHNI0 00YyYaIoIMMUCS
OIbITa PA3HOOOPA3HOM [IEeSITEJIbHOCTM, ITO3HAHMS M CAMOIIO3HAHMUS, K/IIOUEBBIX
HaBBIKOB (K/IFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHMBEPCAJbHOE 3HAvYeHue [IJIs
Pa3JIMYHBIX BUIOB JESITEIbHOCTY;

— (opmupoBaHue o06IIeN GYHKIMOHAJIBHOM U  €CTeCTBEHHO-HAayYHOU
IPAaMOTHOCTM, B TOM YMCJIe YMEHMII OOBSICHITb U OLEHMBATb SIBJIEHUS
OKPY>KalOIlIero Mupa, MCIOJb3yS 3HAHMUS M OIBIT, MOJYYEHHbIE IIPU U3YUEHUU
XUMWUM, TPUMEHSTh MX MPU pelleHuyr IpodseM B IIOBCETHEBHOM >KU3HU U
TPYIOBOM HOeSITeJIbHOCTH;

— ¢dopmupoBaHMe Yy OOYYAIOIIMXCS T'YMAaHUMCTUMYECKMX OTHOILLEHUI,
MOHMMAaHMSI ILIEHHOCTY XUMMUYECKUX 3HAHMI [JiT BbIPAOOTKM 9KOJIOTMYECKU
11eJIeCOOOPa3sHOro IOBeIeHUsT B OBbITY M TPYOOBOM AEATEIbHOCTU B ILIEISIX
COXpaHEeHMsI CBOET'O 30POBbSI 1 OKPYsKAIOILeN IIPUPOIHON Cpembl;

— pasBUTHE MOTMBALMMU K OOYUYEHMIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHMIO Ha OCHOBE YCBOEHUS OOIleue/IoOBeYeCKuX LIeHHOCTeN,
TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY Ipodusst M HAIPaBJA€HHOCTU TAJbHEMIIIETO
00y4JeHMs.

OO61lee 4YMCIO YaCOB, OTBENEHHBIX MJISI M3YYEHUS] XUMUM Ha YPOBHE
OCHOBHOTO 00111ero ob6pa3zoBaHmsi, coctasjsieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HefieJll0), B 9 kiacce — 68 yacoB (2 yaca B HeZleJlo).



COIEP)XXAHME OBYYEHU/SI
8 KJIACC

[lepBOHaYa/IbHbIe XMMMUECKME TTOHATHUS

[Ipenmetr xymun. Ponab xumMum B XMU3HM YejioBeKa. XMMUS B CHUCTeMe HaykK.
Tenma m BemectBa. Pusnyeckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSHMUE
BeniecTB. [loHATHE O MeTomax Mo3HaHMSI B Xumuu. UnCThie BellleCcTBA U CMECH.
Cnoco6sbI pa3mesieHnst CMeCen.

ATOMBI M MOJEKyJbl. Xumuueckue 3jieMeHTbl. CHUMBOJIBI XUMUYECKUX
371eMeHTOB. [IpocThie 1 CJIOKHbIE BellleCTBa. ATOMHO-MOJIEKYJIIPHOE yUeHMe.

Xumndeckas @opmysa. BajleHTHOCTh aTOMOB XMMMWYECKUX 3JI€MEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemlecTB. OTHOCHUTe/IbHAsE aTOMHasl Macca.
OtHocuTtenbHasi MoJIeKyJIsIpHas Macca. MaccoBast JO/IST XMMUUECKOTO 3JIeEMEHTa B
COenMHEHUN.

KommnuectBo BemiectBa. Mosb. MonsipHasi macca. B3aumMocCBsI3b KOJIMYECTBA,
MacChl M uUMCJa CTPYKTYPHbIX eOuHMI] BelllecTBa. Pacuérsl mo Qopmysam
XUMWYECKUX COeIVHEHUA.

dusnueckre u XUMMmUUeckue sIBJieHusI. XMMMUUecKasi peakiys U e€ Mpu3HaKu.
3aKOH COXpaHeHMsI MacChl BelllecTB. Xumuueckue ypaBHeHus. Knaccudukanms
XUMWYECKUX peakuui (CoeqHeHNsI, pa3jIoskeHus, 3aMelleHs, OOMeHa).

Xvvvrdeckvf IKCITEPHMEHT:

3HAKOMCTBO C XMMMYECKOM ITOCY[ION, MpaBujaMyu padboThl B JlabopaTopuu u
MpuéMamu obpallleHus C JabopaTOpHbBIM OOOpYIOBaHMEM, M3yUeHME M OIMCaHMe
dbusnyecknx CBOMCTB O00OpaslOB HEOPraHMYeCKMX BellecTB, HaOJomeHne
dbusnuecknx (IUiaBjeHMe BOCKa, TasiHMe JIbAa, pacTUpaHMe caxapa B CTYIIKE,
KUIIEHMEe UM KOHIEHCAIlMsl BOIbI) M XUMMUUECKMUX (TOpeHMe CBeuy, IMPOKaIMBaHME
MeIHOM ITPOBOJIOKM, B3aMMO/IEMCTBME MeJia C KMCJIOTON) SIBJIEHUI, HaOoieHne 1
ONMCaHMe TIPU3HAKOB IPOTEKaHMS XMMMWUYECKMX peakimil (pasyioskeHue caxapa,
B3aMMOJIEMCTBME CEPHOM KUCJIOTHI C XJIOPUAOM Oapusi, pasjioskeHue TUIPOKCHUIA
menu (II) mpu HarpeBaHuu, B3aMMOJEIICTBME sKeJie3a ¢ pacTBopom com meau (11),
M3yuyeHre CIIOCOOOB pasiesieHusi CMecei: C IOMOIIbI0 MarHuTa, (pujibTpoBaHMeE,
BbIlTapuBaHue, TUCTWISIMS, XpoMaTorpadusi, TpoBeleHre OUMCTKM TOBAapeHHOM
conmu, HabOIeHMe M ONMCaHMe  pe3yJbTaTOB  IMPOBeHeHMS]  OIIbITa,
WUTIOCTPUPYIOILIETO 3aKOH COXpaHeHMsT MacChl, CO3[aHue Mojejell MOJIEKYJ
(LIIapOCTEP>KHEBBIX).

BakHeilme TpeCcTaBUTEM HEOPraHMYECKMX BEIEeCTB

Bo3gyx - cmech rasoB. CoctaB Bosmyxa. Kuciaopon — ajiemeHT M IpocToe
BemiecTtBo. HaxoskmeHme Kuciaopojga B mpupojge, (pusmdyeckue M XUMUUYECKME
cBoiictBa (peakium ropenus). Oxcupabl. [Ipumenenme xuciaopoma. CrocoOb
MOJTyYeHMsT KHUCaopojga B Jiabopatopuyu UM MPOMbINUIEHHOCTH. KpyroBopor
Kucjopoa B mpupoae. O30H - a/utoTporiHas MoauduKaims KucJaopoza.

TenoBoit 3dGeKT XUMMUYECKOM peaklyu, TepMOXUMMUYECKMEe YypaBHEHMS,
9K30- UM SHAOTepMMYecKue peakiyyu. TOMIMBO: yrojib M MeTaH. 3arpsisHeHue
BO3/yXa, yCUIeHMe MapHMKOBOro 3¢ deKTa, pa3pylieHe 030HOBOT'O CJIOS.



Bopopon - »snemeHT ¥ mpocToe BellecTBO. HaxoskageHue Bomopona B
npupone, Gusnyeckue M XUMUUECKHEe CBOMCTBA, IIPMMEHEHMEe, CII0COObI
nosryueHust. KuciaoTer u connm.

MouJisipHbI 06bEM Ta30B. PacuéTsl Mo XMMMUUECKMUM YpaBHEHUSIM.

®dusmMueckue CBOMCTBA Boabl. Boma Kkak pacTtBopuTenb. PacTBOpHI.
HaceIiieHHble ¥ HEHACBIIIEHHbIE PACTBOPBbI. PacTBOPMMOCTH BEIIECTB B BOZE.
MaccoBast 1o/ BelecTBa B pacTBope. XuMmuJeckue cBoycTBa Boabl. OCHOBaHMSI.
PoJib pacTBOpPOB B IPUPOJIE U B XM3HM UejioBeKa. KpyroBopoT Boabl B mpupoe.
3arpsisHeHMe IpMpPOOHbIX Bod. OXpaHa 1 OUMCTKA MPUPOSHBIX BO/I.

Knaccudbukaumst Heopranmueckux coemyaenmin. Oxceuabl. Knaccndukams
OKCUIOB: cosieobpasymomye  (OCHOBHbIE, KUCJIOTHbIe, aM@OTepHbIe) U
Hecosieobpasyionme. Homenknarypa oOKcupoB. Dusmueckme u  XUMUYECKHUE
cBOMCTBaA OKCKIOB. [TosyueHne oKCUaOB.

OcnoBannsg. Knaccudbukaiimsi OCHOBaHMM: IIEJIOYM M HepacTBOPUMbIE
ocHoBaHusl. Homenkimatypa ocHoBaumi. Dusmuyeckme U XUMUUECKHE CBOMCTBA
ocHoBaHuu. [loyyeHne ocHOBaHMIN.

Kucnorsi. Knaccudukanysa kuciaor. Homenknatypa kuciaot. @usudeckue u
XUMMUECKMe CBOMCTBa KuUCIOT. Panm aktuBHoctM MetasuioB H. H. beketosa.
[TosmyueHme KMUCIIOT.

Com. Homenknartypa cojein. @usnuecknue u XUMUIecKue CBOMCTBA COJIEI.
[Tonyuenne cosnein.

I'eHeTnueckas CBSI3b MEKIY KjlacCaMy HEOPTraHUYECKMUX COeIHEHMUIA.

Xvvvrdeckvt IKCITEPHMEHT:

KaueCTBEHHOe OIpe/iesieHNe CofepsKaHMsI KMCJIOpoaa B BO3Ayxe, MOJyueHne,
cobupaHue, paclo3HaBaHMe M M3y4YeHMe CBOMCTB KUCIOpOda, HabJomeHne
B3aMMOJIEICTBMSI BEIeCTB C KUCJIOPOJAOM M VYCJIOBMS BO3SHMKHOBEHUS U
mpekpaiieHns ropeHus (TMoykapa), O3HAKOMJIEHMEe C oOpasliamMy OKCHUIOB U
OImiCaHMe WUX CBOJVCTB, IIOJyuyeHMe, coOMpaHue, pacClO3HaBaHME M WU3yUeHMe
CBOJICTB Bogopona (ropeHue), B3aumopeicTBue Bomopoaa ¢ okcuaom meau (II)
(BO3MOXXHO MCITOJIb30BaHME BUAEOMAaTepuasoB), HabJOmeHe 00pa3IoB BeIeCTB
KOJIMYEeCTBOM 1 MOJb, MCCJIeJOBaHMEe OCOOEHHOCTEI PacTBOPEHMS BEIeCTB C
pPa3IMYHOM PaCTBOPMMOCTbIO, IIPUTOTOBJIEHME PACTBOPOB C OIpeIdeIEHHOM
MacCOBOM [0JIell paCTBOPEHHOI'O BeIlleCTBa, B3aMMOIEMCTBME BOAbLI C MeTajlJIaMU
(HaTpyeM ¥  KaJbliyeM) (BO3MOKHO MCIIOJIb30BaHMEe BUI€OMaTepuasioB),
ucciaenoBaHue 00pasloOB HEOPraHMUYECKMX BEIeCTB  PasIMUHbIX KJIACCOB,
HabJTIoIeHe M3MeHEeHMsI OKPAaCKM MHAMKATOPOB B pacTBOpaxX KUCJIOT U IIeJI0Uei,
usyueHne B3amMomenctBusi okcuma menu (II) ¢ pacTBopom CepHOM KMUCJIOTHI,
KMCJIOT C MeTa/ulaMy, peakUyui HeUTpaM3aliuy, IOJydeHre HepacTBOPMMbIX
OCHOBaHMI, BbITECHEHME OFHOTO MeTa/ula APYyTMM M3 PacTBOpa COJIM, pellieHue
9KCIIEPUMMEHTA/IbHBIX 3ajJad II0 TeMe «BaskHeilme KjaacCchl HEOpPraHMUYeCKUX
COeIVIHEeHU».



ITepmomnyeckmit 3akoH U Ilepuomyuueckass cucTeMa XMMMYECKMX 371eMeHTOB /1.
U. MenpeneeBa. CrpoeHyue aTomMoB. Xwummdyeckass cCBsI3b. OKMCIUTEIHLHO-
BOCCTaHOBUTEJIbHBIE PeaKIy

[lepBble MOMBITKM KAacCUDUKALIMKU XUMMUUYECKUX 3jieMeHTOB. IloHsiTMEe O
IpyIIax CXOMHBbIX 3JIeMeHTOB (IlleJIOUHble U IIeJIOYHO3eMeJ/IbHbIe MeTaJllbl,
rajIoreHbl, MHEPTHBIE T'a3bl). DJIEMEHThI, KOTOpble 00pa3yoT aM(poTepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[Tepnomnuecknit 3akoH. [leproanueckasi cucrteMa XMMUIeCcKux 3jemeHToB [l.
. MengeneeBa. KopoTkomepmomHass ¥ IJIMHHONEpUOAHast  (OpPMbI
ITepmomuueckon cucteMbl xummudeckux syemeHToB 1. 1. MenneneeBa. Ilepuonsl
M rpymnbl. PU3MUECKUA CMBICJT TOPSAKOBOIO HOMeEpa, HOMEpPOB Iiepuoia u
CPYIIIbI 2JIEMEHTA.

Ctpoenne atoMmoB. CocTaB aTOMHBIX siep. M3oTomnbl. DnekTpoHbl. CTpoeHne
9JIEKTPOHHBIX 000/i04eK aTromMoB mepBbiXx 20 XMMMUECKUX  3JIEMEHTOB
ITepuognueckoin cuctemsl . V. MeHgeneeBa. XapaKTepUCTUKA XUMMUUECKOTO
sJeMeHTa 1o ero nosoykenuio B [lepuonnueckon cucreme . V. MeHpesneena.

3aKOHOMEPHOCTM WM3MEHeHMsI paaumyca aTOMOB XUMMUUECKUX DJIEMEHTOB,
MeTa/UINMYECKUX Y HEMETA/IJIMUYECKMX CBOMCTB I10 TPYIIIaM ¥ IIepUOIaM.

3uauenue Ilepuopmueckoro 3akoHa u ITepromyueckoit cucTeMbl XMMIUYECKIUX
3JIEMEHTOB i1 pasBUTUsI HaykKu ¥ mpakTuku. [I. Y. MeHgeneeB — yuéHbI U
IpaskIaHMH.

Xumndeckass cBsi3b. KoBajieHTHast (TIOJisIipHasi ¥ HeMOJISIpHasi) CBSI3b.
DJIEKTPOOTPUIIATESIBHOCTD XMMMUUECKUX 3JIeMeHTOB. VIoHHas CBSI3b.

Crenenb  okucjaeHus.  OKMCINTETbHO-BOCCTAHOBUTEIbHBIE  peaKIIUM.
ITporecchbl okucaeHnst U BoccTaHoBaeHMsI. OKMCIUTEIN U BOCCTAaHOBUTEIN.

XrMdecky i IKCITEPHMEHT.

u3yuyeHye OOpasliOB BeIIeCTB META/UIOB M HEMEeTa/UIOB, B3aMMOJEMCTBIE
IMIPOKCUIA LIMHKA C pacTBOpaMM KUCJIOT M IIeJoYeld, IPOBEeAeHME OIIbITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbI  OKMUCIUTEIbHO-BOCCTAHOBUTE/IbHBIX  peaKIi
(ropeHne, peakuuy pasyio>KeHMsI, COeIUHEHUST).

Mexmpenmertsie CBIH

Peanusanyst MeKIpeaMETHBIX CBSI3€ IIPM U3YUEHUM XUMUM B 8 Kjacce
OCYILIECTB/ISIETCSI Uepe3 MCIIOJb30BaHME KaK OOIMX eCTeCTBEHHO-HAyUYHBIX
TIOHSITUI, TaK M TOHSTUM, SIBJISIOIIMXCS CUCTEMHBIMM IJISI OTHEJIbHBIX IIPeIMeTOB
€CTeCTBeHHO-Hay4YHOrO IMKJIa.

OO61Me ecTeCTBEHHO-HAYUHbIEe TMOHSTUS: HAYYHBIM (aKT, TUIIOTE3a, TEOpws,
3aKOH, aHaJM3, CHMHTe3, KjaacCuuKauus, IepUOAUYHOCTh, HabJIIoIeHe,
9KCIIEpUMEHT, MO e/JIMpPOBaHNe, U3MepeHne, Mofe/lb, SIBJIEHHIE.

®dusmka: marepusi, aTroM, O3JEKTPOH, IIPOTOH, HEUTPOH, WMOH, HYKJINI,
M30TOMbI, PAAVOAKTUBHOCTDb, MOJIEKYJIA, SJEKTPUYECKUI 3apsill, BEIeCTBO, TeJo,
00BbEM, arperaTHoe COCTOSIHME BellleCcTBa, ras, gpusuyeckyue BeJIUUYMHbBI, eIUHUIIbI
MU3MepeHus, KOCMOC, IJIaHeTbl, 3Bé31bI, CoJIHIIE.

buonorus: ¢porocunTes, gpixanne, buocdepa.



['eorpadmsi: atmocdepa, rugpochepa, MUHeEpaabl, TOpPHble TMOPO/bI,
T0JIe3HbIE VICKOTIaeMble, TOTIMBO, BOJIHbIE PECYPCHI.

9 KJIIACC

BelliecTBO 1 XmMvirueckasi peakuyst

[Tepuonuueckuit 3akoH. Ilepuonnueckast cucreMa XMMuueckmux sjaeMeHToOB [I.
. MenpeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB
XMMUUECKMX 3JIEMEHTOB TepBbIX TPEX TMEepUONIOB, Kaiusl, KaJblUs U UX
COeIMHEHU B COOTBETCTBMM C IIOJIOKeHMeM 3jieMeHTOB B Ilepuommueckon
CUCTEeME U CTPOEeHMEM X aTOMOB.

CtpoeHne BelecTBa: BUIbl XMMMUUYECKOM CBSI3U. TUIBI KPUCTAJUTMYECKUX
PEeIIETOK, 3aBMCUMOCTb CBOMCTB BEIIeCTBA OT TUIIA KPUCTA/UIMUECKON PEIIETKU U
BUIa XVIMMUECKO CBSI3MN.

Knaccudukaumsi 1 HOMEHKJIaTypa HEOpPraHMYeCcKUX BelleCcTB. XUMMUUECKue
CBOJICTBA BEIIECTB, OTHOCSIIMXCS K pas3IMYHbIM KjlaccaM HeopraHMyeCcKux
coeVHEeHNI, TeHeTUYeCKasl CBSI3b HEOPraHMYEeCKMX BeIIeCTB.

Knaccudukaimss xuMuiaeckux peakiyii Mo pasJIMIHbIM Mpu3HaKaM (110 YMCITy
M COCTaBy YYaCTBYIOIIMX B peakiuy BeIeCTB, IO TelsioBoMy 3¢deKTy, Mo
M3MEHEHUIO CTeIeHeM OKMUCJIEHUS XMMMUUYECKUX 3JIEMEHTOB, MO OOpPaTMMOCTH, IO
YUYaCTUIO KaTajn3aTropa). DK30- U SHAOTepMUUYECKMEe peaklyuy, TEPMOXUMUIECKIE
ypaBHEHMS.

ITouare o ckopoctu xummueckoy peakuyu. IloHSTHE 00 OOpaTMMBIX U
HeOoOpaTMMbIX XUMMUUYECKUX peakuusix. [IoHSITHEe O TOMOTeHHbIX U IeTepPOTreHHbIX
peakuusax. [lonstue o karanuse. IloHsiTue o XuMmmueckom paBHoBecuu. PaKkToOpbI,
BJMSIIOILIMIE HA CKOPOCTh XMMMUUECKOM peakluy U TOJIOKEHHEe XUMUYECKOTO

paBHOBECHSI.
OKUCINUTETbHO-BOCCTAHOBUTE/IbHbIE  peaklyuM,  JIEKTPOHHbIM  OayiaHC
OKMCJIUTEIbHO-BOCCTAHOBUTEIbHOM peakImn. CocraBrneHne ypaBHEHUI

OKMCJINTEJIbHO-BOCCTAHOBUTEIbHBIX ~ peaklMii C  MCIIOJb30BaHMEM  MeTOja
9JIEKTPOHHOTO OaJiaHca.

Teopust 5JIEKTPOIUTUUECKON AUCCOLMALINN. DJIEKTPOIUTDI Y HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MexaHu3M OMCCOLMALMM BEILIECTB C Pas/JIMYHBIMM BUAAMU
xummueckoi cBsa3u. Crenenb aycconyanyi. CUibHbIE U C1a0ble 3JIEKTPOJIATHI.

Peakiiiy MoHHOro o6meHa. Y CJIOBUS IIPOTEKaHMS peakinii MOHHOrO oOMeHa,
TOJIHbIE M COKpaIll€HHbIe MOHHbIE YypaBHeHMsI peakiuii. CBoiicTBa KMUCJIOT,
OCHOBaHMM ¥ COJeM B CBeTe IIPeICTaBJeHUII 00 3JeKTPOIUTUYECKON
nuccoumauym. KauecTBeHHble peakiiuy Ha MOHBI. [ToHSITHE O TMIpOSIM3E COJIEN.

XrMdecky i IKCITEDHMEHT.

O3HAKOMJIEHME C MOJEJSIMM KPUCTA/UIMUECKMX PEIIETOK HEeOpPraHMYeCKUxX
BellleCTB — META/VIOB M HeMeTa/UIOB (rpadura M ajmasa), CJIOXKHBIX BeIeCTB
(xyIopuaa HaTpusl), UCCAeIOBaHME 3aBUCMMOCTY CKOPOCTM XMMMWUYECKOM PeakIuu
OT BO3AENCTBUSI Pa3/IMYHBIX (PAKTOPOB, MCCJ/IeIOBAHME 3JIEKTPOIIPOBOIHOCTU
pPacTBOPOB BEIIECTB, IIpoIecca AUCCOUMAIMM KUCJIOT, IIeJOYeil U COJiei



(BO3BMOKHO  MCIIOJIb30BaHME BUIEO MaTepUaJioB), IIPOBEIEHNE  OIIbITOB,
WUTIOCTPUPYIOIIMX  TNPU3HAKM  IIPOTEKaHMSI  peakuuid  MOHHOrO  OOMeHa
(oOpasoBaHmMe oOcanaka, BbifieJieHKe rasza, oObOpa3oBaHMe BOJbI), OIIbITOB,
WUTIOCTPUPYIOIIMX — MPUMEPbI  OKMUCIUTEIbHO-BOCCTAHOBUTEIbHBIX  PEaKIIUIA
(ropeHue, peakiuy pasjioXKeHMsI, COeOMHEHMs), paclio3HaBaHue HeopraHUM4YeCcKux
BEIIeCTB C TIOMOILbIO KaueCTBEHHBbIX peaklMuii Ha  MOHbI, pellleHue
9KCIIePUMEHTA/IbHBIX 3a7au.

HemMeTtasutel 1 X coenyHeHM

Obmiast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTM CTPOEHMSI aTOMOB,
xapakTepHble cTereHu okucaeHus. CTpoeHre u (pusMueckue CBOMCTBA IPOCTHIX
BEIeCTB — TajJoreHoB. XMMMUYECKMe CBOMCTBA Ha IIpuMepe  XJjopa
(B3aMMoOpeiCTBME C MeTajylaMM, HeMeTasjulaMM, Iiejioyamu). XJIOPOBOIOPOI.
CosisHast KuCJIOTa, XMMMWYECKME CBOMCTBA, MOJydyeHue, MpumeHeHue. [leiicTBue
XJI0pa ¥ XJIOPOBOAOPOAA Ha OpPraHM3M uejioBeKa. BaskHeilme XJIOpUIbl U UX
HaXOXKJIeHNe B IIpupoze.

Oo61as xapakrepucTuka 3jieMeHTOB VIA-rpynmbl. OcOOEeHHOCTM CTPOEHMS
aTOMOB, XapaKTepHble cTemeHyu okucjaeHust. CTpoeHue u (pusMUecKue CBOMCTBA
MIPOCTBIX BEIIECTB — KUCJOPOAA M Ccepbl. AJIJIOTPOITHbIE MOAMMUKALINY KUCIOPOaa
u cepbl. Xumnuueckue cBomctBa cepbl. CepoBomopos, cTpoeHue, pusmdyeckme u
XUMMueckyue cBoymcTBa. OKcuabl cepbl KakK IMPeNCTaBUTEIM KUCIOTHBIX OKCUIOB.
CepHasg kucoiaotra, ¢usudeckme U XUMHUYECKMe CBOMCTBa (OOIMe  Kak
MpeCTaBUTENST Kjacca KUCJIOT U crenudbudeckue). XUMUYECKUE pPeakIuu,
JIeskalMe B OCHOBE ITPOMBIIIIEHHOTO CII0cOo0a TMOJyYeHUSI CEPHOM KUCJIOTHI.
[IpumeHenne cepHoit KucjaoThl. Cou CEpHOM KUCIOThI, KAUeCTBEHHAsT peakiys Ha
cynbdar-noH. HaxoskmeHne cepbl M €€ COeIMHEHMI B mpupope. XUMUYeCcKoe
3arpsisHeHMEe OKpPY’Kalolllel cCpedbl COenVHEeHUsSIMU cepbl (KMUCJIOTHBIE TOKIMU,
3arpsisHeHye BO3/1yXa ¥ BOJJOEMOB), CITOCOObI €ro MpeaoTBpaIlleHMsI.

Oo6miast xapakrepucTtuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTM CTpPOEHMSI
aTOMOB, XapaKTepHbIe CTEIeHM OKMCJIeHUS. A30T, paclpoCTpaHeHue B IPUPOJE,
busndeckne 1 xuMmdeckme cBoimctsa. Kpyrosopor asora B npupoge. AMMMaK, ero
dbusndeckne 1 XMMMUUECKIE CBOVICTBA, ITOyUYeHne u npumeHeHne. Coay aMMOHMS,
X pusNIecKue U XMMUIEeCcKue CBOMCTBA, mpuMeHeHne. KauecTBeHHas peakuys Ha
MOHBbI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydeHue, GU3NIecKmue U XUMUUYeCKue
cBomcTBa (OOIIMEe KaK IIPeICTaBUTENSI KJjlacca KUCJIOT U creuuduyeckue).
Vcnonb3oBaHMe HUTPATOB M COJIeM AaMMOHMSI B KadyeCcTBe MMHEpPAJIbHbIX
ynoopeHuit. XMMUUeCKoe 3arps3HEHNE OKPYKaoIlel Cpeabl COeIMHEHMUSIMM a30Ta
(KMCJIOTHbIE [OO’KIOM, 3arpsisHeHMe BO3Ayxa, MOUYBbl M BOmoeMOB). dDocdop,
aJyIoTpornHbie Moaudukauum @ocdopa, dusmueckue U XUMUYECKME CBOVICTBA.
Oxkcnp docdopa (V) u dochopHas kuciora, Gusndeckue 1 XMMmUIecKre CBOMCTBA,
nosryuyenme. Micrionb3oBanne ¢pocdaToB B KaueCcTBe MMHEPATbHBIX YIOOPEHMIA.

Oo6uias xapaktepuctuka sjneMeHTOB IVA-rpymnmbel. OCOOGeHHOCTU CTpPOeHMSsT
aTOMOB,  XapaKTepHble  CTelleHM  OKUCJeHMs.  YTIJIepoHd,  a/UIOTPOIHbIe
MoauduKauuM, pacrupoCcTpaHeHue B Ipupome, GuU3NUYeckue U XUMUYECKUe



cBoiicTBa. Ancop6ims. Kpyrosopor yriepona B nipupoge. OKCuabl yriepoaa, ux
dbusudeckne u XMMHUYECKME CBOWCTBA, MHENICTBME Ha >KUBbIe OPraHU3MBbI,
MoJTydyeHre ¥ TpuMeHeHMe. OKoJiormueckue MpoOJieMbl, CBSI3aHHbIE C OKCUIOM
yraepoga (IV), rumoresa ri00aJbHOrO TMOTEIUIEHMS KJIMMAaTa, ITapHUKOBBIN
sddexT. YrospHasi KUCIOTa U €€ COJIM, UX (pu3MUecKre U XMMUUYeckie CBOMCTBA,
nmojsyyeHne u npuMeHeHue. KauecTBeHHass peakuysi Ha KapOOHAT-MOHBI.
Vcnonb3oBaHue KapOOHATOB B ObITY, MeAMIIHE, MTPOMBIIIIEHHOCTU U CeJIbCKOM
XO3SIMCTBe.

[IepBoHauabHbIE MOHSITUSI 0O OpraHMYeCKMX BeIlleCTBaX Kak O COeOMHEHUSIX
yrjepona (MeTaH, 3TaH, 3TWIeH, alleTuJeH, 3TaHOJI, TJIMULEPUH, YKCYCHast KUCIO0Ta).
[IpupogHble WMCTOYHMKYU YTI€BOAOPOAOB (Yyrojib, TPUPOIHBINA Ta3, HedTh),
MPOAYKThI UX TepepaboTku (OeH3MH), X poJib B OBITY M IPOMBIIIJIEHHOCTM.
[ToHsiTMEe O 6MOJIOrMUECKM BasKHBIX BellleCTBaX: KMpax, 0esKax, yriaeBomax — U ux
ponuM B KM3HM UeJioBeKa. MarepuajJibHO€ €IMHCTBO OpPraHMYeCcKux U
HEOPraHMUEeCKUX COeTMHEHUN.

Kpemunit, ero ¢usuyeckue M XUMMUUYECKME CBOVCTBA, TIOJyUYeHUE U
npumeHenne. CoemuHeHnsi kpeMmHuss B mpupopme. OOmme mnpexncraBjieHUs 00
okcupae Kpemuus (IV) u kpemumeBoy kuciaore. CyImMKaThl, UX MCIOJIb30BaHME B
OBITY, B IPOMBIIIEHHOCTM. BaskHellle CTpouTe/IbHbie MaTepuasbl: KepaMuKa,
CTEKJIO, IIeMEeHT, OeTOH, >kKeyie300eToH. [IpobeMbl 6e30IacHOro MCIIOIb30BAHMS
CTPOUTEJIbHBIX MaTEPMAJIOB B IIOBCEIHEBHON JKU3HM.

XrMdecky i IKCITEPHMEHT.

M3yuyeHre 0O6pasIioB HEOPTaHMYECKUX BEIeCTB, CBOMCTB COJITHOM KMUCJIOTBHI,
MpOBeeHNe KaueCTBEHHBIX PeaKkIilMii Ha XJIOPUI-MOHbI ¥ HAOJIIOIeHMe TTPU3HAKOB
X TIPOTEeKaHMs, OIbIThbI, OTpaskamolye ¢GU3NIYecKue M XUMHUYECKMe CBOMCTBA
rajoreHoB M UX coeAVHeHMi (BO3MOYKHO MCIIOJIb30BaHME BMIEOMAaTEPHUasIOB),
O3HaKOMJIEHME C oObpasiiamy XJIOpUIOB (rajloreHMI0B), O3HAKOMJIEHUE C
obpasmamu cepbl ¥ €€  coeauHeHMsIMM  (BO3MOXKHO  MCITOJIb30BaHME
BUIeOMaTepuasoB), HabMOAeHNe Mpoliecca OOyIIMBaHUS caxapa Ioj, JeiiCTBUEM
KOHIIEHTPUPOBAHHOM CEpPHOM  KUCJOTbI, W3y4YeHMe XUMMUUYECKUX CBOMCTB
pa3baBJIEHHOV CEPHOM KMUCJIOThI, ITPOBeIeHNe KaueCTBEHHO peaKIMu Ha CyJbdar-
MOH ¥ HaOJIoIeHMe MpU3HaKa e€ IMPOTeKaHMsl, O3HaKOMJIeHMe C (U3UUEeCKUMU
cBOMCTBaMM asora, (ocdopa M ux coeguHeHMi (BO3MOXKHO MCIIOJIb30BaHME
BUeOMaTepuasaoB), oOpasiamu a3oTHBIX U (HOChHOpPHBIX YIOOpeHMN, MOJTyUYeHNe,
cobupaHme, paclosHaBaHMe ¥ W3yuyeHMe CBOMCTB aMMuaka, IIpoBefeHNe
KayeCTBEHHbIX peaKklyi Ha MOH aMMOHUS U ¢ocdaT-MOH U u3ydyeHue Mpu3HaKOB
UX IMPOTEKaHMSI, B3aMMO/IEMCTBIE KOHLIEHTPUPOBAHHOM a30THOM KMCJIOThI C MEAbIO
(BO3MO>KHO MCII0JIb30BaHMe BUJIeOMaTepuaon), u3yueHue Moesien
KPUCTAJUIMYECKUX PpEeIIeTOK ajMasa, rpadura, ¢yJsiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM afCcopOIMM PACTBOPEHHBIX BEILECTB AaKTUMBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOrasa, MojydyeHue, cooupaHue, pacriosHaBaHMe U U3ydeHUe
CBOMCTB YIJIEKMCJIOTO Tasa, IIpoBe/ieH)e KaueCTBEHHbIX peakiyyi Ha KapOoHaT u
CWJIMKAT-MOHbl M M3yueHMe I[IPU3HAKOB UX TMPOTEKaHUs, O3HAKOMJIEHME C



MPOOYKIUMENM CUIMKATHOM ITPOMBIIIJIEHHOCTM, peIIeHre 3SKCIIEPMMEHTATbHbIX
3a7a4 1o TeMe « BaskHen1e HeMeTa/UTbl M X COeIVIHEHUSI».

Mertanibl ¥ UX CoegUHEHNS

O6m1as xapakTepuCTUKa XUMUIECKMX 3JIEMEHTOB — MeTaslJIOB Ha OCHOBAHMUMU
ux nosoxenus B Ilepuommueckon cucremMe Xummueckux 3sjgemeHtoB [I. U.
MenpeneeBa u ctpoeHust aromoB. CTpoeHue meTtasaioB. MeTa/ummueckast CBSI3b U
MeTa/UyIMuyeckass  KpUCTa/UIMUecKass  pelIeTKa.  DJIEKTPOXUMMYECKUM DS
HaIpsDKeHUM MeTalioB. Dusuuyeckue U XUMUJecKyue cBouCTBa MeTa/uioB. OOlye
CrocoObl TOy4YeHUs] MeTa/IoB. IIOHSITME O KOppo3MM METasjioB, OCHOBHbIE
crocoObl 3ainUThl UX OT Kopposuu. CruiaBbl (CTajlb, UYTYH, IOPaTIOMUHUNA,
O6poH3a) U UX MPUMEHEHME B OBITY M IIPOMBIIIJIEHHOCTH.

IIlenounble MeTa/UIbl: HoOJIOKeHue B [lepmommyeckoi cucremMe XUMUUECKUX
snemeHToB [I. V. MeHneneeBa, CTpoeHMe MX aTOMOB, HaXOXKAeHMEe B IpUpPOAE.
®dusnyeckme M XUMMUUIECKMe CBOMCTBA (Ha Mmpumepe HATpus U Kaaus). OKCUIbI U
TUOPOKCUIBI HaTpusl ¥ Kaaus. [IpyMMeHeHMe IIEJIOYHBIX METIIOB M UX
COeIVHEeHUIA.

IllefouHo3eMeIbHbIE  MeTa/JIbl MarHuMii ¥ KaJbLIMUM: TIOJIOKEHMEe B
ITepuomuueckon cucreme xummuyeckux snemeHToB [I. V1. MeHpesneeBa, CTpoeHMe
X aTOMOB, HaXOXKAeHue B npupoae. Pusuueckue 1 XMMUUecKye CBOMCTBA MarHus
M Kaabliysl. BaskHenve coemuHeHUsT Kajablysl (OKCUA, TUIAPOKCUI, COJIN).
JKEcTKOCTb BOJIBI M CITOCOOBI €€ YCTpaHEeHMsI.

Amomynnii: mojioxkeHue B [lepmognaeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. V. MeHnpeneeBa, CTpoeHMe aToOMa, HaxoxaeHue B mpupoge. dusmueckue u
XMMMUUYECKMEe CBOMCTBA alloMMHMSI. AMGpOTEepHbIE CBOMCTBA OKCUAA U TMAPOKCHUAA
AJTFOMVHMSI.

JKene3o: nonosxkenne B Ilepmoanueckon cucreMe XMMUUYECKUX 3j1eMeHTOB /.
. MeHpeneeBa, CTpoeHMe aToma, HaxokaeHue B Ipupope. Dusuueckue u
XMMMUUYECKMe CBOMCTBA keje3a. OKeuabl, ruapokcuabl v com skenesa (1) u skenesa
(IIT), ux cocTtaB, CBOMCTBA U MOJTyYeHMeE.

Xvvvrdeckvt IKCITEPHMEHT:

O3HAaKOMJIEHMe ¢ o0pasiaMy MeTa/UIOB U CIUIaBOB, UX (PU3MUeCKUMMU
CBOMCTBaMM, M3yUeHME  Pe3yJbTaTOB  KOPPO3UM  METWLIOB  (BO3MOXKHO
MCIIOJIb30BaHME BMIEOMATEPUAJIOB), OCOOEHHOCTEM B3aMMOIEMCTBUSI OKCHUIA
KaJbLiMsI M HaTpUs C BOIOM (BO3MOXHO WCIIOJIb30BaHME BUAEOMAaTEPUATIOB),
MCCJIeIOBAaHMe CBOVICTB JKECTKOM BOJbI, IIpOLiecca IOpeHMs >Kejie3a B KUCJIOPOe
(BO3BMOKHO  MCIIOJIb30BaHME  BUAEOMAaTepuasaoB), IPU3HAKOB  IPOTEKAHMUS
KaueCTBEHHbIX peaKlMil Ha MOHBI: MarHus, KajblMs, aJJIOMUHMS, IIMHKA, JKejie3a
(1) u sxenesa (III), menu (II), HabGstomeHMe U omycaHMe MTPOLIECCOB OKPAIIMBAHMS
IJIAMEHM WOHAMM HaTpusl, Kaausg WM KaJblusg (BO3MOYXKHO MCIIOJIb30BaHME
BUIEOMATepPUaIOB), MCC/IeloBaHe aM(pOTEPHBIX CBOVICTB TUAPOKCHIA AJTFOMUHMS
U TUIPOKCHUIA LIMHKA, pellleHye SKCIIePMMeHTaIbHbIX 3a/1au 110 TeMe «BaskHeniime
MeTaJlIbl U UX COeIVHEHMS».

XuMuS ¥ OKpYKalollias cpena



BemlectBa m Mmatepuasibl B IIOBCEIHEBHOM >KM3HM 4YeJIOBEKa. besomacHoe
MCIIOJIb30BAaHME BEIIECTB M XMMMUYECKMX peakiuii B ObITy. IlepBas momolup mpu
XUMMUUYECKMX OKOTaX ¥ OTPaBJIEHUSIX.

Xummnueckoe 3arpsi3HeHMe OKpY’KaloIllel cpelbl (MpeaesibHasi MOITyCTUMasI
KOHIIeHTpalus BelliecTB, nanee — IT[IK). Posb XxuMumu B pelieHUM 3KOJOTMUECKMUX
mpoobJsiem.

Xuvoraeckyof IKCIIEPHMEHT.

u3yueHne oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METaJUIOB, IOJMMEpPHbIE
MaTepuaJbl).

MexmpesmerHbie CBA3H

Peanuzainyss MeKnpeaMeTHbIX CBsI3eM IIpM M3yueHMM XumMuu B 9 Kiacce
OCYILIECTBJ/ISIETCSI Uepe3 MCIIOJIb30BaHME KaK OOIIMX eCTeCTBEeHHO-Hay4YHbIX
TIOHSITUM, TaK U TOHSTUM, SIBJISTFOILIMXCSI CUCTEMHBIMM JIJISI OTIIE€/IbHBIX MPEIMETOB
€CTeCTBEeHHO-HayUYHOT'O IIMKJIa.

OO6111e ecTeCTBEeHHO-HAayUHble ITOHSTUS: Hay4dHbIM (akKT, TUIIOTe3a, 3aKOH,
Teopus, aHaJM3, CUHTEe3, KIaccuuralms, IepUOOUUYHOCTb, HaOIIOoeHNe,
9KCIIEPMMEHT, MOJe/JNpPOBaHMe, W3MepeHue, MOJelb, SBJIEHME, TIapHUKOBBIN
s dekT, TEXHOJIOTUS, MaTepPUAJIbI.

®dusmuka: marepusi, aToOM, D3JIEKTPOH, IIPOTOH, HEWUTPOH, WOH, HYKJINI,
M30TOIIbI, PAJMOAKTMBHOCTb, MOJIEKYJIa, JJIEKTPUUECKUI 3apsil, ITPOBOIHMUKMN,
MMOJTYIIPOBOAHUKM, OUBJEKTPUKM, (POTOJIEMEHT, BeIeCTBO, TeJlo, OOBbEM,
arperaTHoOe COCTOSIHME BellleCTBa, Ta3, paCTBOP, PaCTBOPUMOCTb, KPUCTAJ/UTMIECKAst
pelleTKa, CIUIaBbl, (QU3MUYeCKyue BeJIMUYMHBI, €IVMHUIIbI M3MEpPeHMs], KOCMIUYeCcKoe
MIPOCTPAHCTBO, IJIaHEeThI, 3B€3/1bI, COJIHIIE.

buosnorusa: dotocuHTe3, nbixaHue, 6mochepa, 3KOCUCTEMA, MMUHEpPAJTIbHbIE
yI0OpeHyst, MUKPO3JIEMEHTbI, MAKPO3JIEMEHTHI, MMTATE/IbHbIE BEIllEeCTBA.

I'eorpadusi: atmocdepa, rumpochepa, MUHEPAIbl, T'OpPHble TOPOIbI,
T10JIe3HbIE MICKOIIaeMbI€e, TOIIJIMBO, BOJHbIE PECYPCHI.



[INTAHWPYEMBIE PE3VJIbTATbI OCBOEHHS [TPOI'PAMMEBI I110 XUMHU

HA YPOBHE OCHOBHOI'O OBLITEI'O OBPA3OBAHVSI
(BA3OBBIMI YPOBEHD)

JINYHOCTHBIE PE3VJIbTATHI

JIMYHOCTHBIE pe3yJIbTAaThl OCBOEHMSI IIPOrpaMMbl OCHOBHOTO OOIIIEro
obpa3oBaHMs TOCTUTAIOTCS B XOAe OOYdYeHMSI XMMWUM B €IMHCTBE YYeOHON U
BOCIIMTATEIbHOM IESITeJIbHOCTU B COOTBETCTBUM C TPAAMUIIMOHHBIMU POCCUMCKUMU
COIIMOKYJIbTYPHBIMM ¥ JTYXOBHO-HPABCTBEHHBIMM II€HHOCTSIMM, IIPMHSTBIMU B
obI1IeCcTBe MpaBMJIaMM ¥ HOpMaMM TIOBEIEeHMS M CIIOCOOCTBYIOT IIpoIeccam
CaMOITO3HAHMSI, CAMOPA3BUTHS M COLMAIM3AIMM O0YUaIOIIXCSI.

JIMUHOCTHBIE  pe3yJbTaThl  OTPAKAIOT  TOTOBHOCTb  OOYYAIOILMXCS
PYKOBOACTBOBATbCSI CUCTEMOV IIOSUTUBHBIX ILIEHHOCTHBIX OpMEHTAlUMi U
paciypeHne OIbITa AeSITeIbHOCTM Ha €€ OCHOBE, B TOM UMCJIE B YACTH:

1) maTpHOTHMYECKOTO BOCIMTAHMS:

IIEHHOCTHOT'O OTHOIIIEHMSI K OT€UECTBEHHOMY KYJIbTYPHOMY, MICTOPUUYECKOMY
M HAyYHOMY HAC/JIeOuio, IOHMMAaHMS 3HAUeHMS] XMMMUUYECKON HAayKuM B SKU3HU
COBpPEMEHHOr'o OOllIeCTBa, CIIOCOOHOCTM BJIaZeTh JOCTOBEpHOM MH@OpMaluen o
MepeIOBbIX MTOCTVDKEHUSX UM OTKPBITUSX MMPOBOM M OTEUECTBEHHON XUMMUM,
3aMHTEePECOBAHHOCTY B HAYYHBIX 3HAHMIX 00 YCTPOICTBE MMpa U OOIIeCTBa;

2) rpakAaHCKOr0 BOCITMTAHMS:

MIPECTaB/JeHNsI O COIMaJbHBIX HOpPMax M IIPaBUIaX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTMBE, KOMMYHMKATUBHOJ KOMIIETEHTHOCTY B OOILIECTBEHHO
MOJIe3HOM,  YuyeOHOMCCIenoBaTeIbCKOM, TBOPYECKOW M JOPYyIUMX  BUOax
IesITeIbHOCTY, TOTOBHOCTM K pPasHOOOpAasHOV COBMECTHOW OeSITe/bHOCTU IIpU
BBINIOJTHEHMM YUYeOHbIX, ITO3HABATEJbHBIX 3a7au, BbIMOJHEHUM XUMMNUYECKUX
9KCIIEPUMEHTOB, CO30AHUM YUYEOHBIX ITPOEKTOB, CTPEMJIEHNS K B3aMMOIIOHMMAaHUIO
M B3aMMOIIOMOIIY B IIpOllecce 3TOM YueOHOM [eSITeJIbHOCTY, T'OTOBHOCTHU
OlLIEHMBaThb CBOE TMIOBeIEHMe U IIOCTYIIKM CBOMX TOBapMIEN C IO3ULNA
HPABCTBEHHBIX M ITPABOBBIX HOPM C YUYETOM OCO3HAHMS MOCIEACTBUNM ITOCTYIIKOB;

3) LIEHHOCTM HayYHOI'O MO3HAHMS:

MMPOBO33pPEHUECKNE IIPEICTAaBJIEHMSI O BEIIECTBE UM XMMMUUECKON peaKIInu,
COOTBETCTBYIOIIMIE COBPEMEHHOMY YPOBHIO Pa3sBUTUSI HAYKM M COCTaBJISIOLLME
OCHOBY JJIsS1 TIOHMMaHMSI CYIITHOCTM HAyYHOM KapTUHBI MMpa, IpencTaBiaeHuss oo
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOIbI, B3aMMOCBSI3IX 4YejIoBeKa C
IIPUPOIHON CPeioi, O POJIM XVMUM B IIO3HAHUM STUX 3aKOHOMEPHOCTE;

ITO3HaBaTeJIbHble MOTMBBI, HallpaB/IeHHbIe Ha IIOJIyUYeHMe HOBBIX 3HAHUI IO
XUMUM, HeoOXoayuMble IS OOBSICHeHMS HaOJIIOJaeMbIX ITPOIIeCCOB U SIBJIEHMUM,
MO3HABaTeIbHOM, MH(MOPMAIIMOHHOM M UMTATEIbCKOM KYJIbTYPbl, B TOM YMCJIE
HaBbIKOB CaMOCTOSITEJIbHOM pabOThl C Y4YeOHBIMM TEKCTaMM, CIIPaBOYHOM
JIUTEPATYPOM, HOOCTYIHBIMM TEXHUUECKMMM CpeICcTBamMu MH(POPMAIMOHHBIX
TEXHOJIOTMIA;

MHTEpeC K OOYYeHMIO ¥ II03HAHMIO, JIIOOO3HATEJIbHOCTb, T'OTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpasoBaHMIO, IIPOEKTHOM M  MCC/Ied0oBaTe/IbCKOM



IesITeIbHOCTY, K OCO3HAHHOMY BBbIOOPY HAIpPaBJIEHHOCTM M YPOBHSI OOyUueHMS B
JIaJIbHeIIIeM;

4) popMypoBaHKS KyJIbTYPHI 3OPOBbSI:

OCO3HaHMEe IIeHHOCTM >KM3HM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0pPOBbIO0, YCTAHOBKM Ha 3[IOpOBbII 00pa3 >KM3HM, OCO3HAHME ITOCJIEACTBUI U
HENpUSTIE BPeIHbIX IIPUBbIUEK (YIIOTpeOJIeHNST aJIKOT'OJIsl, HAPKOTUKOB, KYpeHMsl),
HEOOXOOMMOCTM COOJIIOJeHMsT TIpaBuj 0e30lacHOCTM IIpM  OOpalleHum C
XMMUYECKMMM BeIlleCTBaMM B OBITY U PeaIbHOM SKU3HM;

5) TpyAOBOro BOCIIMTAHMS:

MHTEepeC K MPAKTUUYECKOMY M3y4eHMIO ITpodeccuit 1 Tpyaa pasaMyHoOro poja,
yBaKeHMe K TPyAy U pe3yabTaTaM TPYAOBOM AeSITeIbHOCTM, B TOM YMCJIe Ha
OCHOBE TIpPMMEHEHMsS IIpeJIMETHBbIX 3HAaHMM [0 XMMMUM, OCO3HAHHBIM BBIOOD
VHOVBUIYAJIbHOM TPAEKTOPUM IIPOIOJIKEHMS 00pa30BaHMs C YYETOM JIMIHOCTHBIX
MHTEPEeCOB ¥ CIIOCOOHOCTH K XMMMM, OOILECTBEHHBIX MHTEPECOB U MOTPEeOHOCTEN,
yCHelHou mpodecCcMOHaIbHON IeSITEIbHOCTY M Pa3BUTHUS HEOOXOIMMbIX YMEHUI,
TOTOBHOCTb aJalTMPOBAThCS B TPO(PeCcCHOHAIBHOM Cpefe;

6) 9KOJIOTMYECKOr0 BOCITATAHMS:

9KOJIOTMUYECK!M IIeiecooOpasHOe OTHOIIeHMEe K MpUpoJe KaK MCTOUYHUKY
SKM3HM Ha 3emJjie, OCHOBE e€ CYIIeCTBOBaHMS, IIOHMMAaHMe [EHHOCTU 300POBOIO U
6e3omacHOro o00Opasa >KU3HM, OTBETCTBEHHOE OTHOIIEeHNe K COOCTBEHHOMY
Gu3nMyeCcKOMy U IICUXMYECKOMY 3IO0POBBIO, OCO3HAHME IIEHHOCTM COOJIIOIEHMS
MpaBuJI 6€30MacHOro MOBeIeHMs TPy paboTe C BeleCTBaMM, a TAKKe B CUTYaIsX,
YI'POSKAIOIIMX 3IOPOBBIO U SKU3HU JIIOLEN;

CITOCOOHOCTM TIPUMEHSITh 3HAHMSI, TOJyJaeMble MPU U3YYEHUM XUMUM, OJIS
pellleHNs 3a1a4, CBSI3aHHbBIX C OKPYKAIOIIEN IMPUPOISHONM CPeIoi, IJis OBBILLIEHNS
YPOBHSI  9KOJIOTMYECKOM  KYJbTYpPhbl, OCO3HAaHMS TIJIOOAJbHOIO  XapakTepa
9KOJIOTMUYECKUX IpOOJIeM M MyTel UX pelleHus MOCPEeICTBOM METOAOB XUMUM,
9KOJIOTMUYECKOT'O MBIIIIEHNMSI, YMEHMSI PYKOBOACTBOBAThCSI MM B ITIO3HABATEJIbHOIA,
KOMMYHMKATUBHOM U COLMa/IbHOM ITPaKTHUKe.

METAIIPEIMETHBIE PE3VJIBTATDI

B cocraBe MeTampeIMeTHbIX pe3yJbTaTOB BbIAEISIOT 3HAUMMbIE [IJIs
dbopMMUpoBaHMSI MMPOBO33peHMsI OOIleHay4YHble TOHSTUS (3aKOH, Teopwus,
MIPUHLINI, TUMOTe3a, (PaKT, cucTema, MpoIecc, SKCIepuMEeHT U IPYroe.), KOTopbie
MCIIOJIb3YIOTCSI B €CTeCTBEeHHO-HAyUHbIX YUEeOHBIX IIpeAMeTax ¥ ITO3BOJISIOT Ha
OCHOBE 3HaHMII U3 3TUX IpeaMeTOB (GOpMMUPOBATh IPEACTaB/IeHME O LIeJIOCTHON
HAyYHOM KapTMHE MMpa, M YHUBEpPCAJIbHbIe yueOHbIe AeiCTBUS (ITO3HABATEJIbHbIE,
KOMMYHMKATUBHbBIE, PEryJSITUBHBbIE), KOTOpble oOOecreunBaiOT G(HOpPMIPOBaHME
TOTOBHOCTM K CaMOCTOSIT€JIbHOMY IIJIAHMPOBAHMIO U OCYILECTBJIEHUIO Y4eOHOMI
JedTeJIbHOCTU.

[TosHaBaTenbHbIe YHMBEPCAJbHbIE Y4eOHblE JEMCTBUSA

Ba3oBsie Jiormueckue JeiucTByS:



YMeHUS MCIOJIb30BaThb IPUEMbBI JIOTMYECKOTO MBIIJIEHMS] TIPU OCBOEHUM
3HAHMI: PACKPbIBATb CMBICI XMMMWYECKUX TOHSATUI (BBIOEJSITh UX XapaKTepHbIe
MpM3HaKM, YCTAHABIMBATDb B3aMMOCBSI3b C JIPYTMMM TOHSITUSIMMU), MCIIOJIb30BATh
TIOHSTUS /IS OOBSICHEHMST OTHEJIbHBIX (DaKTOB U SIBJIEHUI, BbIOMPATh OCHOBAHMS U
KpUTEpUM Ol KiIaccuPuraimmy XUMUUYECKMX BEIIeCTB UM XMMMUYECKUX peaklnii,
YCTaHABJIMBATh IPUUMHHO-CIEACTBEHHbIE CBSI3M MEXIY OOBeKTaMM M3yUeHMs],
CTPOMUTD JIOTUYECKME PACCYKIeHUsT (MHIYKTUBHbIE, NeOyKTUBHbIE, IO aHAJIOTUN),
IeJiaTh BIBOJIbI U 3aK/IFOUEHMS;

yMeHMe IPUMEHSITb B IIpoliecce IIO3HAHMS TIOHATUSI (IIpeaMeTHble U
MeTalpeMeTHbIe), CUMBOJIMUECKME (3HAKOBbIE) MOIE/IN, UCTIO/Ib3yeMble B XUMUMN,
Mpeo6pa3oBbIBATh IIIMPOKO MPUMeEHSIEMbIe B XMMMUM MOJe/IbHbIE TPeICTaBIeHUsT —
XMMMWYECKUI 3HaK (CMMBOJI 3JIeMeHTa), XuMMudeckass ¢opmyia M ypaBHEHUe
XMMMWYECKOV peakiyuy — Py pelleHny y4eOHO-II03HaBaTeIbHbIX 3a1a4, C YUYETOM
9TUX MOJIEJIbHBIX IIPEJICTABJEHUI BbISIBJSATb M XapaKTepU30BaTh CYIIECTBEHHbIE
MPU3HAKM U3yYaeMbIX OOBEKTOB — XMMMUYECKMX BEIIECTB Y XUMUUECKUX PeaKIui,
BBISIBJIITh ~ OOIIME  3aKOHOMEPHOCTM, IPUUMHHO-CJIENCTBEHHbIe CBSI3U U
MIPOTMBOPEYUNS B M3yUaeMbIX IIPOLIECCAX U SIBJIEHUSX.

BasoBbie McciIemoBaTeNbCKMEe OENCTBUS:

yMeHME MCII0J/Ib30BaTh IMOCTaBJ€HHbIE BOIPOCHI B KauecTBe MHCTPYMEHTa
MMO3HAHMSI, a TaKKe B KaueCTBe OCHOBBI IJis1 (OPMMUPOBAHMUS TUIIOTE3bI IO
IIPOBEpKe MPaBUIbHOCTY BbICKA3bIBAEMbBIX CYIKIEHMIA;

NpMOOpeTeHNe OIMbITa IO IJIAHMPOBAHUIO, OPTaHM3alMM ¥ IPOBEIEHMIO
YUEHMYEeCKUX OSKCIIEpUMMEHTOB, YyMeHMe Hab/IoJaTh 3a XOOOM IIpollecca,
CaMOCTOSITEJIbHO IMPOTHO3MPOBATh €ro pesysbTaT, GOpMYyJIMpPOBaTh 0OOOIIEHNUST U
BBIBOZbI IO pe3yJibTaTaM IPOBEIEHHOIO OMbITA, MCCAeIOBAHMS, COCTABJISITD OTUET
O TIpofe/IaHHOM paboTe.

Pabora ¢ uHbopMarmeir:

yMeHMe BbIOMpaThb, aHAJIM3MPOBATh M MHTEPIPETHMPOBATh MH(POPMALNIO
pas3JIMYHBIX BUIOB U (HOpPM IIpeACTaBeHNs, TIOJTyYaeMyIO U3 pPasHbIX MCTOUHMKOB
(Hay4YHO-TIOMYJISIpHAs  JIMTepaTypa XMMUYECKOTO COJIepsKaHMsl, CIIPaBOYHbIE
rmocobust, pecypchbl VHTepHeTa), KPUTUYECKM OIEHMBATh ITPOTMBOPEUMBYIO WU
HeJIOCTOBEPHYIO MH(MOPMAIINIO;

yMeHMe MPUMEHSITb pasjMyHble METOAbI M 3aIlpoChl IPU IONUCKE U OTOOpe
MHGOpPMALIMM ¥ COOTBETCTBYIOIIMX ITaHHBIX, HEOOXOAMMBIX [JISI BBIITOTHEHMS
yueOHbIX ¥ TO3HABaTeJIbHbIX 3a71au OINpene/IéHHOTO THUIIA, MPUoOpeTeHe OIbITa B
061acT  UCIOJB30BaHUSI  MHMPOPMaIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTUM,
OBJIaJleHNe KYJIbTYypPOil aKTMBHOT'O MCITOJIb30BaHMS Pa3IMUHbIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BbIOMPATh ONTUMaJIbHYIO (POpMYy TpefcTaByieHus: MHGopMaum u
WUTIOCTPUPOBATh pelllaeMble 3aauy HEeCJIOKHbIMM CXeMaMM, [IuarpamMamiu,
npyrumu (popmamu rpadmKku U MX KOMOMHALIMSIMM;

yMeHMe MCIIONb30BaTh M aHaAM3MpOBaThb B IIpollecce Y4YeOHOM U
MCCJIeIOBATE/IbCKOM IEeSITEIbHOCTM MH(POPMALIMIO O BJMSHUM ITPOMbIIILIEHHOCTH,



CeIbCKOTO XO3SIACTBA M TPAHCIIOPTA HAa COCTOSIHME OKpYJKalollel IPpUPOLHOM
cpenbl.

KoMMyHMKaTHBHbIE YHMBEpCAJIbHbIE YUeOHbIe [eMCTBUS:

yMeHMs 3ajaBaThb BOIIpOChI (B XOfe amajsora u (MJIM) IOUCKYCCUU) TIO
CyILIeCTBY  OOCyKmaeMoy  TeMbl, (QOpMyaMpOBaTb CBOM  IIPEIJIOSKEHMUS
OTHOCUTEJIbHO BbITIOJTHEHMS TPeAJIOKEeHHON 3a1aun;

YMEeHMSI  TIPeNCTaBJIsITb  IIOJlyuyeHHble  pe3yJibTaThl  ITO3HABATEJbHOM
IesiTeJIbHOCTM B YCTHBIX M TMCbMEHHBIX TeKCTaX; [ejaTh IIpe3eHTaluio
pe3ybTaTOB BbIMOJHEHUSI XMMMUUYECKOTO 3KCIlepuMeHTa (71abopaTOpHOrO OIIbITa,
sabopaTopHOM paboThl MO MCC/IeNOBAHMIO CBOMCTB BelleCTB, yUeOHOI'O ITPOEKTA);

YMeHUsST YYeOHOTO COTPYIHMYECTBA CO CBEPCTHMKAMM B COBMECTHOM
MMO3HABaTeJbHOM M MCCAeOOBATEIbCKOM  MeSTeJbHOCTM  TpPU  pellieHun
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBe Y4YE€Ta OOIIMX MHTEPECOB U COIVIACOBAHMS
mo3unyit (06CysKOoeHus, OOMeH MHEHMSIMM, «MO3TOBbIE IITYPMbI», KOOPAMHALINS
COBMECTHBIX [JI€MCTBUI, OIpedesieHne KpuUTepueB II0 OlleHKe KadyecTBa
BBITIOJTHEHHOM pabOThI U ApyTue).

PerynsTyBHbIe YHUBEpCA/bHbIE Y4eOHbIE NEACTBUS:

yMeHMEe CaMOCTOSITeJIbHO OIMpenesisIThb Ie/in HesTeJbHOCTM, IIJIaHMPOBATh,
OCYILIECTBJISITb, KOHTPOJMPOBATb U IPU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO
IesiTeJIbHOCTh, BbIOMpaTh Hanbosiee 3(pHeKTUBHbIE CIIOCOOBI pelleHUs] YIeOHbIX U
MMO3HABaTeJbHBIX 3aJauy, CaMOCTOSTEJIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEIJIOKEHHbIMI aJITOPUTM JEMCTBUI IIpM BBINOJHEHUM 3aJaHUil C YUYETOM
MOJTyYeHMsT HOBBIX 3HAHMIM 00 M3ydyaeMbIX OOBEKTax — BeIIecTBaX M pPeaklysX,
OIIEHMBaThb COOTBETCTBME TIOJYUEHHOTO pe3yjbTaTa 3asiBJEHHOM Ieji, YMeHMe
MCII0JIb30BaTh U aHAJIM3MPOBATh KOHTEKCTHI, Mpe/ijlaraeMble B YCJIOBUM 3aIaHMIA.

[TIPEIMETHBIE PE3VJIbTATHI
B cocraBe mpemMeTHbIX pe3yJbTAaTOB II0 OCBOEHMIO 00S13aTeIbHOI'O
comepykaHMsl, YCTAHOBJIEHHOTO J[JaHHOM demepayibHOM paboyelt IporpaMmoi,

BBIJIEJISIIOT: OCBOEHHbIE OOYYAIOIIMMMUCS Hay4yHble 3HAHMUSI, YMEHMS U CIIOCOOBI

OeNCTBUIA, crenyduueckue Ojs1 TPEIMETHOM 00jacT «XUMUS», BUJIbI

OeITeJbHOCTM II0  IIOJYYEHMIO HOBOTO  3HaHMSI, €ro MHTepIpeTalun,

MpeobpasoBaHMIO ¥ IPUMEHEHMIO B Pa3/IMYHbBIX YU€OHBIX ¥ HOBBIX CUTYaALIMSIX.

K koniry obyuenns B 8 Kjacce mpeaMeTHbIe pe3ysIbTaThl HA 6a30BOM YpOBHE

IOJDKHBI OTpaykaTh C(OOPMUPOBAHHOCTh Y OOYYAIOIIVXCS YMEHMIA:

e PAcCKpbIBaTb CMbICJI OCHOBHBIX XWMMUYECKMUX IIOHSATUI: aroM, MOJIeKYIa,
XVUMUYECKUI 3JIEMEHT, IIPOCTOe BelleCTBO, CJIOXKHOE BeIlecTBO, CMeCh
(ogHOpOIHAsT ¥ HEOOHOPOJHAas), BaJeHTHOCTb, OTHOCUTEJIbHAsi aTOMHas U
MOJIEKYJISIDHAsl Macca, KOJMUYEeCTBO BelleCcTBa, MOJIb, MOJISIpHAsI Macca,
MaccoBasi JIOJISI XMMMYECKOrO 3JIeMEHTa B COeIVHEHMM, MOJISIPHBIM OOBEM,
OKCUJ, KMUCJIOTa, OCHOBaHME, COJib, SJIEKTPOOTPUIIATEILHOCTb, CTeIleHb
OKMCJIEHMSI, XMMMYecKas peakumsl, KiaacCuPuKaumsl peakluil: peakLyu
COeIVHEeHMsI, peaKly pas3jIoKeHMsI, peaklyy 3aMellleHus], peaklyuyu oOMeHa,



9K30- M SHAOTEpPMMUYECKNE peaKiui, TeIIoBoM 3PheKT peakuyu, IAPO aToMma,
9JIEKTPOHHBIN CJIOM aToma, aTOMHasi OpOuTa/b, pPaAuyC aToMa, XUMMUUecKas
CBSI3b, ITIOJIIPHAsT ¥ HEINOJISIpHAs KOBAJIEHTHAsl CBsI3b, MOHHAsSI CBSI3b, MOH,
KaTMOH, AaHMOH, pacTBOp, MaccoBas [HOOJsI  BelecTBa  (IIPOLIEHTHAs
KOHIIEHTpalysi) B pacTBOpE;

WJITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMUUECKUX MTOHSITUM U TIPUMEHSITh
9TU TIOHSITUS TIPU OIMMCAHUY BeILeCTB U UX IpeBpallleHUH;

MICTIO/Ib30BaTh XUMMUYECKYIO CMMBOJIMKY JJIs1 COCTaBJieHusT OpMYJl BEIeCTB U
YpaBHEHUI XMMWYECKUX PeaKIIii;

OIpeNle/isiTh BaJIeHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHbIX COEIMHEHUSIX,
CTeleHb OKMCJIEHMS 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSIX, MPUHAIJIEKHOCTD
BEIIeCTB K OMNpedeéHHOMY KJIacCy COeauHeHMi 10 dopMyJiam, BUT
XUMMUUECKOU CBSI3YM (KOBaJIEHTHASI ¥ MOHHAST) B HEOPraHMUEeCKUX COeOUHEHMSIX;

packpbiBaTb cmbica  Ilepumommueckoro 3akoHa [I. WM. MeHpgeneeBa:
IeMOHCTPMpPOBAaTh IOHMMAaHMEe TepUOANYECKOM  3aBUCUMOCTM  CBOJCTB
XUMUUECKMX 3JIEMEHTOB OT uX TojoXkeHusi B Ilepuommueckoit cucreme,
3aKOHOB COXpaHEHMSI MacChl BEIIeCTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOI'O YUYEeHMsI, 3aKOHa ABOrajipo;

OIMCBIBATh M XapaKTepu3oBaTh Tab/mMuHyio Gopmy Ilepmommueckoin cucCTeMbI
XMMWYECKUX 2JIEMEHTOB: pasnvaTb IOHATUSI «TJlaBHas moarpymma (A-
rpymnma)» u «mobouHast moarpyima (b-rpymma)», Masible u 60JIbliNe TepUOIHbI,
COOTHOCUTh OOO3HAuUeHMsI, KOTOpble uMMeloTcsa B Tabyuie «Ilepmuommueckas
cucteMa xummueckux snemeHToB [I. WM. MeHgeneeBa» ¢ UMCJIOBBIMU
XapaKTePUCTUKAMM CTPOEHMSI aTOMOB XMMMUUYECKUX 3JIEMEHTOB (COCTaB M 3apsif
sipa, obIIee YMCI0 3JIEKTPOHOB M pacnpeaesieHne nx o 3JIeKTPOHHBIM CJIOSIM);
KIacCUUIIMPOBATh XMUMMUUECKME 3JIEMEHTbl, HeOpraHuyeckue BellecTBa,
XUMMUUECKHe peakiyu (110 YMCTY M COCTaBYy YUYaCTBYIOIIMX B peaKlMi BEIecTB,
1o TerioBomy 3¢bdexTy);

XapakTepus3oBaTh (OMMUCHIBATh) OOIIME XMMMUUECKME CBOVCTBA BEIIECTB
pa3IMUYHbIX KJIACCOB, IIOATBEPKOAsI OIMCAHME TIpMMepaMy MOJIEKYJISIPHbBIX
ypaBHEHMII COOTBETCTBYIOIINX XUMUUECKUX PEaKIINIL;

IIPOrHO3MPOBATh CBOVICTBA BEILECTB B 3aBUCUMMOCTM OT MX KauyeCTBEHHOI'O
COCTaBa, BO3MOYXKHOCTM MPOTEKAHMST XMMUUYECKMUX TPEBPAIEHNI B Pa3IMIHbIX
YCJIOBUSIX;

BBIUMCJIITh OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BeIleCTB,
MAaCCOBYIO JIOJIIO XMMMUYECKOTrO 3JIeMeHTa 1Mo ¢GopMyJie COeAMHEHNS, MAaCCOBYIO
IIOJIIO BeIlleCTBAa B PacTBOPE, IIPOBOAUTh PACUETHI IO YPABHEHMIO XMMUUECKOM
peakinmy;

IIPYMEHSITh OCHOBHBIE OIlepallyi MbICJUTEIbHOM [EeSITEIbHOCTY — aHalu3 U
CUHTE3, CpaBHeHMe, 00001IeHne, CUCTeMaTU3aLUMIo, KaacCuduKauuio,
BbISIBJIEHME TIPUUYMHHO-CJIECTBEHHbIX CBSI3eM — [JIs1 U3YYeHUS] CBOVCTB
BEIEeCTB ¥ XMMUYECKUX peaKliyii, eCTeCTBeHHO-HayYHble MeTO/Ibl [TO3HAHUS —



HaOJloieHe, U3MepeHue, MOAeIMpPOBaHue, 3SKCIepUMEeHT (peayibHbI U
MBbICJIEHHBIN );
cegoBaTh IpaBUaM TOJb30BaHMSI XMMMUYECKON ITOCYAON M JiabopaTOpHbIM
obopynoBaHMeM, a Takke IIpaBwiaM oOpailleHuss C BellecTBaMM B
COOTBETCTBUM C MHCTPYKUMSIMMU TIO BBIMOJHEHMIO JTAOOPATOPHBIX XUMUYECKUX
ONBITOB IO TMOJIyUYEHMIO UM COOMpaHMIO Tra3000pa3sHbIX BelllecTB (Bogopoaa U
KUCIOPOJia), TMPUTOTOBJIEHMIO PAcTBOPOB C OIMpPeneJEHHOM MacCOBOM [10Jien
pacTBOPEHHOTO  BelleCTBa, IJIAHMPOBaTb U  TPOBOAUTH  XUMMUUECKMUE
9KCIIEPMMEHTHI TI0 pPaCIO3HABAHUIO PACTBOPOB I1ieJIoUel U KUCJIOT C MIOMOIIbIO
MHIVKATOPOB (JIakKMYC, (peHoIpTaienH, METUJIOPAHX U IPyTHeE).

K koHiy obyueHus B 9 Kiacce npefMeTHble pe3ybTaTbl HA 6a30BOM yPOBHE

IOJIKHBI OTpaykaThb COPMUPOBAHHOCTD Y OOYYAIOIIMXCST YMEHUI:

PaCKpbIBaTh CMbICJI OCHOBHBIX XMMWUYECKMUX ITOHSITUI: XUMMUYECKUI 3JIEMEHT,
aToM, MOJIEKYJIa, MOH, KaTMOH, aHMOH, IIPOCTOE BEIeCTBO, CJIOXKHOE BEIleCTBO,
BAJIEGHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTb, CTENeHb OKUCIEeHUs, XUMMUIecKast
peakumsi, XMMMUYECKasi CBSI3b, TEIJIOBOM 3(P(GEKT peakuuy, MOJb, MOJISIPHBIN
00BEM, PpacTBOpP, 9JIEKTPOJMUTBI, HEDJIEKTPOJUTBI,  JIEKTPOJIUTHUUECKAs
OyccouManmsi, peakuuy MOHHOTO OOMeHa, KaTaliu3aTop, XUMUUECKOe
paBHOBecue, oOOpaTMMble ¥  HeoOpaTuUMble  peakluM, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbIE pPeaKiny, OKUCIUTEb, BOCCTAHOBUTEb, OKUCJEHMUE U
BOCCTaHOBJIEHMEe,  a/UIOTporusi,  aMpOTEepPHOCTh,  XUMMUUYECKass  CBSI3b
(KoBasieHTHas, MOHHAsI, MeTaJlJin4eckasi), KpyucTtajuimueckas pelieTka, Kopposusi
METaJIJIOB, CILIaBbl, CKOPOCTb XMMMUYECKOM peaklyu, IpeaebHO JOITyCTUMAs
KoHueHnTpauus ITIK BemecTsa;

MJLTIOCTPUPOBATh B3aMIMOCBSI3b OCHOBHBIX XUMMUUECKUX ITOHSITUI U IIPUMEHSITh
9TU TOHSTHS IIPYU OIMVCAHUY BEILECTB U UX IPEeBpalleHN;

MICIIOJIb30BaTh XMMMUUECKYIO CMMBOJIMKY JIJISI COCTaBJIeHUsI (QOPMYJI BEIIECTB U
ypaBHEHMI XUMUYECKUX PeaKIvii;

OIpeNle/IsiTh BAJIGHTHOCTb ¥ CTelNeHb OKUC/IEHUSI XMMMUYECKUX 3JIEMEHTOB B
COeIMHEHMSIX  pasjMUYHOrO  COCTaBa, IPUHAMJIEXXHOCTb  BEIIeCTB K
OIlpe[leJIEHHOMY KJIacCy COeIMHEeHM 1o ¢GopMyJiaM, BUJI, XMMMUUYECKOM CBSI3U
(KoBajleHTHasl, MOHHAas, MeTaJIMyeckas) B HeOpraHM4YeCKUX COeOMHEHMSX,
3apsil MOHA MO XMMMUYECKOU ¢GopMyJie, XapaKTep Cpeabl B BOOHBIX PacTBOpax
HEOPraHMYECKUX COEIVMHEHUN, TUIl KPUCTAJIMYECKOM PEIIETKM KOHKPETHOTO
BeIleCTBa;

packpbiBaTb cmbIici Ilepumomnmueckoro 3akoHa [I. WM. MeHneneeBa u
JEeMOHCTPMPOBATh €ro MOHMMAaHMe: OMMUChIBATh ¥ XapaKTepM30BaTh TaOJIMUHYIO
dbopmy Ileproanyeckom CUCTEMbI XMMUYECKMX 3JIEMEHTOB: Pa3/iMuaTh MOHSITHUS
«ryaBHasg moarpymma (A-rpymma)» u  «mobouHas noxarpyima (B-rpymma)»,
MaJible ¥ OOJIbllNe Mepuoabl, COOTHOCUTh O00O3HAUYEeHMsI, KOTOpbIe MMEIOTCS B
repuoanYecKon Tabsmile, C YMCJIOBBIMMY XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XUMUUECKMX DJIEMEHTOB (COCTaB M 3apsp siapa, OOIlee UMC/IO 3JEKTPOHOB U
pacrmpenesieHMe MX IO  3JIEKTPOHHBIM  CJIOSIM), OOBSCHATHL  OOlLye



3aKOHOMEPHOCTM B W3MEHEHMM CBOVCTB 3JIEMEHTOB M WX COEOUHEHUN B
rpemesax MaJIbIX IIEPUOIOB M IJIABHBIX MOATPYHII C YYETOM CTPOEHUSI MX
aTOMOB;

KJIaCcCUUIIMPOBATh XMMMUYECKME 3JIEMEHTbI, HEOpraHMUYecKyue BeIlecTBa,
XUMMYEeCKye peakuyy (10 YMCIIy M COCTaBY YYaCTBYIOIIMX B Peaki[y BEIIeCTB,
0 TemIoBOMY 3(GEKTy, MO M3MEHEHMIO CTEeleHel OKMCJIEHUS XUMUYECKUX
3JIEMEHTOB);

XapaKTepu3oBaTb (OMMChIBaThb) oOmMe U  crenudpuueckue XUMUIECKue
CBOMCTBA MPOCTHIX U CJOKHBIX BEIECTB, ITOATBEPsKIAsl ONMMCAaHME IIPUMeEPaMM
MOJIEKYJIIDHBIX M MOHHBIX yPaBHEHMII COOTBETCTBYIOIIUX XUMMUUYECKUX
peaxkLui;

COCTaBJISITh YPABHEHMSI JIEKTPOJIUTUIECKON IUCCOIMALIMU KUCJIOT, LIeJIovueil 1
cojieli, TIOJHbIE ¥ COKpAlllEHHbIe YpaBHEHMSI peakiMii MOHHOro oOMeHa,
ypaBHEHMSI peakLyi, MOATBEPsKAAIOIIMX CYIIeCTBOBaHME I'€HEeTUYEeCKO CBSI3U
MeXXIY BellleCTBaMM Pa3/IMYHbIX KJIaCCOB;

PacKpbIBaTh CYIIIHOCTD OKMCJIUTEJIbHO-BOCCTAaHOBUTEIBHBIX peakumn
ITOCPEICTBOM COCTaBJIEHMS 3JIEKTPOHHOTrO OalaHCa 3TUX PeaKLViA;
IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMMOCTM OT WMX CTPOEHMSI,
BO3MOXKHOCTM ITPOTEKAHMS XMMUYECKUX ITPEBPAILEHMI B Pa3IMUHbIX YCIOBUSIX;
BBIUVCJIITD OTHOCUTEJIbHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BeIIeCTB,
MAaCCOBYIO JIOJIIO XMMMUYECKOIrO 3jIeMeHTa 1o GopMyJie COeAMHEHNMS, MaCCOBYIO
IIOJIIO BeIlleCTBa B PacTBOPE, IIPOBOAUTh PACUEThI IO YPABHEHUIO XMMMUUECKOM
peaxkuumy;

coboaTh IpaBMJIa IOJb30BaHMS XMMMUYECKOM IIOCYION ¥ J1abopaTOpPHBIM
060pyIoBaHMEM, a TaKKe IMpaBujia OOpalleHys C BeleCTBaMyi B COOTBETCTBUM
C MHCTPYKLIMSIMM IIO BBINOJHEHUIO JIAOOPATOPHBIX XMMMUYECKUX OIIBITOB IIO
MIOJTYYEHMIO ¥ COOMPAHMIO Ia3000pa3sHbIX BeIeCTB (aMMMaKa M YIJIEKMCJIOTO
rasa);

MIPOBOAUTh peaKlyy, ITOATBEPsKIAIONMe KaueCTBEHHBI COCTaB pa3IMYHbIX
BEIIeCTB: PacCIO3HABaThb OIMBITHBIM IIYTEM XJIOpUA-, OpoMMA-, WOIMA-,
KapboHat-, ¢ocdar-, cwamkar-, cyabdaT-, TUIPOKCUA-MOHbI, KaTUOHDI
aMMOHMSI ¥ MOHBI WM3YUYEHHBIX METaJIJIOB, IPUCYTCTBYIOILME B BOJHbBIX
pacTBOpax HEOPTaHMUYECKUX BEIIECTB;

IIPUMEHSITh OCHOBHBIE OIlepaliyi MbICJUTE/IbHOM [EeSITEJIbHOCTUM — aHaau3 U
CUHTE3, CpaBHEHMe, O00OOOIleHMe, CUCTEeMAaTU3alMIo, BbISIBJIEHME IPUUYMHHO-
CJIeICTBEHHBIX CBSI3€M — [JISI M3YYEHMSI CBOMCTB BEIECTB M XUMMUUYECKUX
peakLuii, €eCTeCTBEHHO-HAayYHble MeTOAbl TO3HAaHMSI —  HaOJIIoJeHue,
M3MepeHNe, MOJeIMPOBaHMEe, SIKCIIEPUMEHT (PeasIbHbIN U MbICJIEHHBIN).



TEMATHUYECKOE IVNTAHUPOBAHUE

8 KJIACC
N2 | HaumeHoBaHMe pa3fiesioB U Komriectso sacos OJeKTpoHHbIE (IM(PpOBLIE)
1711 TEeM IIPOrpaMMBbI Bcero Kosrpom:Hiie Tparryraeckse obpasoBaTe/ibHble PECYpPCHI
padboThI paboThI
Pasnen 1. IlepBoHavaibHBIE XMMIYECKME TOHITUS
Xumust — BaykHast 06J1acThb
11 €CTeCTBO3HaHUS U c 9 bu6morexka HIOK
MIPaKTUYECKOM https://m.edsoo.ru/7f41837c
IesITeIbHOCTY UeJIOBeKa
1.2 BemnlecTtBa 1 xummnueckue 15 1 bu6morexka HOK
) peakuumn https://m.edsoo.ru/7f41837c
Wtoro no paspeny 20
Pasnen 2. BakHeiine npencTaBuTe/M HEOPraHMYECKUX BEIeCTB
91 Bosmyx. Kuciopog. 6 bu6mmoreka LIOK
) ITousTue 06 oKcHUpax https://m.edsoo.ru/7f41837¢c
99 Bonopog.ITousrue o 3 1 bu6moreka LHOK
) KMUCJIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
9.3 Bopa. PactBopsl. [lonsiTue c 1 1 bubmoreka LIOK
) 006 OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 | moopramreemne 11 1 I Bu6miotera LIOK
- https://m.edsoo.ru/7f41837c
COeIVMHEHMI
Hroro no pasgeny 30

Paznen 3. INepuommueckmit 3akoH u ITepuomydeckast cucreMa xymmdeckux ayieMeHToB [1. 1. MeHpeneeBa. CTpoeHye aTOMOB.
XymmuecKast cBsi3b. OKMC/IMTE/IbBHO-BOCCTAHOBUTE/IbHBIE peaKIn

3.1

[Tepuopyueckuii 3aKOH U

7

bubmorexka HOK



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

[Tepuopuueckast cucrema
XMMMUYECKUX 3JIeMeHTOB /.
U. MenpeneeBa. CTpoeHue
aToma

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

Xumudeckasl CBS3b.

3.9 Oxuc/ImMTe/IbHO- 3 bu6moreka HOK
) BOCCTAHOBUTEJIbHbIE https://m.edsoo.ru/7f41837¢
peakimn
Wtoro no pasmeny 15 Bu6mrorexa HOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE BpeMst 3 BuGmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME



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

9 KITACC

KomyectBo 4acoB

Ne HaumeHoBaHMe pa3fenoB U OJeKTpoHHbIE (IM(PpOBLIE)
I/ TE€M IPOrpaMMBbI Bcero Kourporkibie Mpaxmydeckye o6pasoBaTe/bHbIE PECYPCHI
paboThI paboThI
Pazgen 1. BelliecTBO ¥ XMMMUecKue peaKimm
L1 | o oot paomencs 5 ! Bumiorexa LIOK
https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
12 OcHoOBHbIE 3aKOHOMEPHOCTH 4 bu6moreka LIOK
) XUMUYECKUX PeaKIni https://m.edsoo.ru/7f41a636
OJIEKTPOJIUTHUUECKAST
1.3 unccogmauml. XyMmnueckme 8 1 1 Bu6mrorexa HOK
https://m.edsoo.ru/7f41a636
peakuyy B pacTBOpax
HTtoro no pasgeiy 17
Paspen 2. Hemerasubl ¥ X coenyHEHUS
2.1 waﬁfefiﬁifﬁ?ﬁifﬁi 4 1 Bubmworexa LIOK
https://m.edsoo.ru/7f41a636
VIIA-rpymmnbl. ['ajsioreHbl
O6uias xapakTepucTuKa
9.9 XVMUYECKUX 3JIEMEHTOB 6 bubmorexka LHOK
) VIA-rpynmnsi. Cepa u eé https://m.edsoo.ru/7f41a636
COeIMHEHVS
O611as xapakTepucTuKa
23 XUMMUYECKMX 371eMeHTOB V A- - 1 bubmoreka LIOK
) rpynimbl. Asor, docdop u ux https://m.edsoo.ru/7f41a636
COeIMHEHMS
9.4 O611as xapakTepuCcTHKa 8 1 9 bubmoreka HIOK
) XUMMUUECKUX 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-rpynnsl. Yriepon u
KPEMHMUI U UX COeOMHEHNS

HWroro 1o pasgenry 25
Paszpen 3. Mera/ubl ¥ MX COeqMHEHVS
3.1 Oo0111e CBOMCTBA METAJIJIOB 4 Bubmorexa OK
https://m.edsoo.ru/7f41a636
3.9 Baskuenme meTauibl 1 UX 16 bu6morexka HOK
COeIVIHEeHUS https:/m.edsoo.ru/7f41a636
Wroro no pasgeny 20
Pasnen 4. Xumis 1 OKpy>KaloLias cpena
41 BelliectBa 1 MaTepuasibl B 3 bu6moreka HOK
SKM3HU YejIoBeKa https://m.edsoo.ru/7f41a636
WTtoro no pasgeiy 3
Pe3epBHOe BpeMst 3 Bubmorexa OK
https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I1O 68

ITPOT'PAMME
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VYEBHO-METOJIWYECKOE OBECIIEYEHUE
OBPA30BATEJIbHOI'O ITPOLTECCA

OBSIBATEJIbHBIE YYEBHBIE MATEPHAJIBI IJI51 YYEHUKA
1. Vuebnuk: «Xumusg : 8- kimacc : 6a3oBbii ypoBeHb : yuebnumk / O. C.
I'a6puensan, 1. C. Octpoymos, C. A. CinagkoB. — 5-e usg., nepepab. - Mocksa :
[Tpocserienne, 2023. - 175, [1] c. : un.»
2. YuebHuk: «Xumus : 9-11 kiacc : 6a30Bblil ypoBeHb : yueOHnk / O. C. I'abpuensH,
. T'. Octpoymos, C. A. Cnagxkos. — 5-e usg., nepepab. — Mocksa : [Ipocseliienne,
2023. - 223, [1] c. : u.»

METOIUYECKUE MATEPUAJIBI OJIS1 YUUTEJTIA

1. T'a6bpuensan, O.C., Bockoboitaukona, H.IT., SliurykoBa, A.B. HacronbHast kHura
yuntenst. Xumusi. 8 KiI.. Mertonuueckoe mocobme. - M.: [lpoda, 2021.
2. Tabpuensan, O.C., SmrykoBa, A.B. Terpagp O/ 71a60paTOPHBIX OIIBITOB U
npakTuueckux pabort. 8 k. K yue6nnky O.C. I'abpuensHa «Xumust. 8 kimacc». M.:
Hpoda, 2022.

3. T'abpuens, O.C. Meroanuyeckoe mocobme k yuyebHury O.C. TI'abpuensHa
«Xumus». 8 knacc / O.C. IN'abpuensa. — M. : IIpoda, 2021.

4. Tabpuenss, O.C. Merognueckoe mocobme K yuebHuky O. C. I'abpuensiHa
«Xumus». 9 knacc / O.C. IN'abpuensa. — M. : Ipoda, 2021.

5. Xumus : TexHosorndeckme Kaptbl K yue6Huky O.C. 'abpuensHa «Xumus. 8

Kjacc» : Merommueckoe mocobme / JLLU. AcanoBa. — M. : [lpoda, 2020.
6. Xumusa : TexHosorndeckme Kaptbl K yue6Huky O.C. 'abpuensHa «Xumus. 9
Kjacc» : Merommueckoe mocobme / JLLU. AcanoBa. — M. : [lpoda, 2018.

7. Xumusa. 8 xi.:. KoHTposibHble U mpoBepouHbie paboThl K yuebHuky O.C.
abpuensgua «Xumus. 8» / O.C. I'abpuensy, [1.H. Bepeskun, A.A. ViakoBa u ap.
- M.: Ipoda, 2022.

IU®POBBIE OBPA30OBATEJIbHBIE PECYPCBI A
PECYPCBbI CETU UHTEPHET

1. http://www.chemnet.ru I"'azeta «Xumusi» 1 caut mjs yuuress «51 uay Ha ypok
XUMUN».
2. http://him.1september.ru Egunas komnekuus IIOP: IlpemmerHast KOJIIeKIMS
«XUMUI».
3. http://school-collection.edu.ru/collection/chemistry ~ EcTecTBeHHO-Hay4YHbIE
srcnepumeHnTbl: xumus. Kostekunusi Poccuiickoro  o61eobpa3oBaTe/IbHOTO
ropraia.
4. http://experiment.edu.ru AJIXMUMUK: canr JI.IO. Ammk6epoBoii.
5. http://www.alhimik.ru Bcepoccuiickas onmmmnmana IMIKOJIbHUKOB 110 XUMUM.
6. http://chem.rusolymp.ru OpraHuyeckast XMMMSI: JIEKTPOHHBI YUYEOHUK [IJIS
CpeHe ILKOJIbI.
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMMMM: 3JIEKTPOHHbIN YUEOHMK.
8. http://www.hemi.nsu.ru OTKpbITBIN KOJIJIEK: XUMMSIL.



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 IOucTaHIMOHHAsA  oJMMIOMaZa IO  XUMMU:
TeJIEKOMMYHMKAIIMOHHbI 00pa30BaTe/IbHbIN ITPOEKT.



http://www.chemistry.ru/
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