PABOYAS ITPOTPAMMA
yueoHoro npeamera «Xumusi. bazoBbiii ypoBeHb»,
8 -9 knacc

INOSICHUTEJIbHAS 3AIINCKA

[Tporpamma 1o XMMuM Ha yPOBHE OCHOBHOT'O 00IIero 06pa3oBaHusl COCTaB/IeHa HA OCHOBE
TpebGOBaHMII K pe3ysbTaTaM OCBOEHMSI OCHOBHOM 0OOPa30BaTe/IbHOM MPOrpaMMbl OCHOBHOT'O
obimiero ob6pasoBanust, mpexacraBiaeHHbIx B @I'OC O0OO, a Takke Ha OCHOBe (eaepaabHOM
paboueil MpOrpaMMbl BOCIIUTAHMS M C YYETOM KOHIIEMIIMM TperofaBaHusl yueOHOro mpeaMera
«Xumus» B 06pa3oBaTe/IbHbIX opramsaimsx Poccuiickon denepatmm.

[IporpaMma mo XumMmum HAET IIpeACTaBJIeHME O LEJSIX, OOINeM cTpaTeruu OOydeHus,
BOCIIUTAHUS ¥ PasBUTUSI OOYUAIOIIMXCS CpPeACTBaMyM Yy4eOHOro IpeaMeTa, YCTaHaB/IMBaeT
006s13aTesIbHOE TIPeIMETHOE COJlepsKaHue, MpeaycMaTpuBaeT pacipezesieHe ero Mo kKjgaccam u
CTPYKTYypPUpPOBaHMe IO paszesiaM M TeMaM IIPOrpaMMbl IO XM, OTIPeIesiIeT KOJUUeCTBEHHbIE
M KavyeCTBEHHbIEe XapaKTEPUCTUKU CONEpP’KaHMsl, PEKOMEHIyeMYI0 IOC/IelOBaTETbHOCTD
M3YUYEHUST XUMUU C YUETOM MEKITPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€M, JIOTUKM yUeOHOTO
MPOIIecca, BO3PAaCTHBIX OCOOEHHOCTEN OO0yYalolIMXCs, ONpeaessieT BO3MOKHOCTH TIpeaMeTa IJist
peaym3anyy TpebOBaHMIA K pe3ysIbTaTaM OCBOEHMSI OCHOBHOM 0Gpa30BaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 06I1Iero 06pa3oBaHms, a Takske TpebOBaHMII K pe3ysIbTaTaM OOyYeHUs] XUMUN
Ha VYpOBHE Iejeli W3yueHus] MpeaMera M OCHOBHBIX BUAOB YueOHO-IIO3HABATEIbHOM
JleSITeIbHOCTY 00YUaloIIerocsi o OCBOEHMIO yUueOHOro CofiepsKaHmsl.

3HaHMe XMMUU CITYKUT OCHOBOV 1IJ1 JOPMMPOBAHMSI MUPOBO33pEHNMST 00YUaIOIIEerocs, ero
MIpeICTaBJIEHNI O MaTEPUAIbHOM €IMHCTBE MUPA, BasKHYIO POJIb UTPAIOT (hopMuUpyeMblie XUMUEN
MIPe[ICTaBJIEHMs] O B3aMMOIIPEBPALLIEHMSIX SHEPTUM 1 00 3BOJIIOLMM BEILIECTB B MPUPOJE, O MYTIX
pelieHMss TJ00aJbHBIX IPOOJIEM YCTOWUMBOTO pPas3sBUTMSI UeJIOBEUECTBA — CbIPbEBOIA,
9HEPreTUYECKON, UIIIEBOI M 9KOJOTMUECKOM Ge30MacHOCTH, ITPO6JIeM 31paBOOXPaHEHNS.

UsyueHne xyummmn:

CITIOCOOCTBYET peanu3alMy BO3MOKHOCTEM [JjIsI caMopasBUTUSI U (OpPMUPOBaAHUS
KYJIbTYPbI JIMYHOCTHU, €€ 00111el U (YHKIMOHAILHOM IPaMOTHOCTY;

BHOCUT BKJIaJl B (DOPMMPOBAHME MBIIUIEHUSI ¥ TBOPUYECKUX CITOCOOHOCTEN OOYUarommXcs,
HaBbIKOB  UX  CAMOCTOSITEJIbHOM  Y4eOHOM  JIeSITeJIbHOCTM,  SKCIIEPUMEHTAIbHbIX U
MCCIeIOBATENIbCKUX YMEHMI, HeOoOXOOMMbBIX KakK B IIOBCEJHEBHOM JKM3HM, TakK U B
po¢eCCHOHAIBHON IesITeTbHOCTH;

3HaKOMUT CO CHenMGUKON HAYYHOTO MBbIIUIEHNS], 3aK/IabIBA€T OCHOBBI I[€JIOCTHOTO
B3TJ/ISIIA HA €OVHCTBO MIPUPOABI M UeJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM 3TAalloM B (hOPMUPOBAHNUA
€CTeCTBEHHO-HAyYHOM I'PaMOTHOCTY OOYYaIommXcs;

Croco6CcTByeT (GOpMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUSI K eCTeCTBeHHO-Hay4YHbIM
3HaHMSIM, K TIpUpoJe, K UeJOBEKYy, BHOCUAT CBOM BKJIAJ B 5KOJOTMYECKOe oOpa3oBaHue
00YyYaroIINXCS.

[aHHble HampaBjeHUs] B OOYYEHUM XUMUM OOECIeuYnBaIOTCS CIeUM(MUKON COmepsKaHus
y4eOGHOTO IIpeaMeTa, KOTOPBIM SBJISIETCS TeJarorMyecky aJanTMPOBAaHHBIM OTpakeHMEM
6a30BOM HAyKM XMMUY Ha ONPEAEIEHHOM JTarle €€ PasBUTHS.

Kypc xumum Ha ypoBHe OCHOBHOI'O OOIIErO OOpa3oBaHMSI OPMEHTMPOBAH HAa OCBOEHMeE
00YYaIOIIMMUCS CUCTEMbI ITePBOHAYAIbHBIX TMOHSITUN XUMMM, OCHOB HEOPTaHMUECKON XUMUU U
HEKOTOPBIX OT/IeJIbHbIX 3HAUMMBbIX TTOHSITUI OPTaHNYECKO XUMUMN.



CrpyKkTypa copepykaHus MporpaMMbl MO xuMuu chOpMUpOBaHA Ha OCHOBE CUCTEMHOTO
nmoaxona K eé umayuenmto. CopepskaHue CKIQIbIBAETCSI M3 CUCTEMbBI TOHSITUM O XUMMUYECKOM
9JIeMeHTe ¥ BeIIecTBE ¥ CUCTEMbI TMOHSATUII O XuMuueckon peakimu. Ob6e 3TM CUCTEMBI
CTPYKTYPHO OPTaHM30BaHbI 1O TMPUHIMUITY TOCJIeNOBAaTEJbHOIO DPa3BUTHMS 3HAHUI HA OCHOBE
TEOPETUUYECKUX TIPEICTaBIEeHNI Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHMST KaK OCHOBBI BCET'O €CTECTBO3HAHMNS;

- [Nepmonnueckoro 3akoHa [I. V1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XVIMUU;

— YUYEHMsI O CTPOEHUM aTOMa Y XUMUYECKO CBSI3U;

— MpeJCTaBJIeHN 00 JIEKTPOIUTUIECKOM OMUCCOLMAINYU BEIIeCTB B paCTBOPaxX.

TeopeTnyeckue 3HaHMS PACCMATPMBAIOTCS HA OCHOBE SMIMPUYECKM TITOJYYEHHBIX WU
OCMBICJIEHHBIX (DaKTOB, Pa3BMBAIOTCS IIOCJIEJOBATEIbHO OT OAHOTO YPOBHSI K JIPYyromy,
BBITIOJTHSIST QYHKUMM OOBSICHEHMSI M TPOTHO3MPOBAHMS CBOJWICTB, CTPOEHMSI M BO3MOKHOCTEN
MPaKTUYECKOTO TIPUMEHEHMS U TTOTyUYEeHMS M3yUaeMbIX BEIIeCTB.

OcBoeHMe MporpamMmbl IO XUMUM CIHOCOOCTBYET (GOPMMPOBAHMIO TPENCTABIEHUSI O
XMMMUYECKOM COCTAaBJISIIOIIEN HAayyHOM KapTMHBI MMUpa B JIOTUMKE €€ CUCTEMHOM IPUPOIbI,
IIEHHOCTHOT'O OTHOIIIEHMSI K HAyYHOMY 3HAHMIO ¥ MeTOZAaM MO3HaHus B HayKe. VM3yueHne xummm
MPOUCXOIUT C TIpMBJIEUEHMEM 3HAHUM U3 paHee U3YYEHHBbIX YUYEOHBIX IpPeIMETOB:
«OkpysKkaromit Mup», «brosorus. 5-7 knaccel» u «Pusmka. 7 Kaacc».

[Tpy M3ydyeHUN XUMMUM TTPOUCXOAUT (HOpMMUpPOBaHME 3HAHMIL OCHOB XMMMUYECKOI HAYKM KaK
06J1aCTV COBPEMEHHOTO €CTeCTBO3HAHMS, NMPAKTUUECKO NesTeTbHOCTY YeloBeKa M KaK OHOTO
1“3 KOMIIOHEHTOB MMPOBOM KYJIbTYpbl. 3aJavya yuyeOHOro IpeaMeTa COCTOUT B (popMMUpPOBaHUMU
CUCTEMBI XUMMWYECKMX 3HAHUM — BasKHEMIIMX (DAKTOB, MOHSATUNM, 3aKOHOB M TEOPETUYECKUX
TIOJIOKEHUM, JOCTYITHBIX OOOOIIEHM MMPOBO33PEHUECKOrO XapaKTepa, sI3bIka HayKu, B
MPUOOIIEHNY K HAYyYHBIM METOAAM IMO3HAHMS TIPU U3YUYEHMUM BEIIeCTB ¥ XMMMUUECKUX peaKkluil, B
dbopMMpoBaHUM ¥ PpPasBUTUM TIO3HABATEIbHbIX YMEHUM U UX TMpPUMEHEeHUM B Yy4eOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIeIOBaTeNbCKO IeSITeIbHOCTY, OCBOEHUM TMpaBui 6e30macHoro
0ob6palleHmst C BEIIeCTBaMM B IOBCETHEBHOM SKU3HNA.

[Ipy mM3yueHMM XMMMM Ha YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsI BaykKHOE 3HAUEHME
MpMoOpesM TakyMe eI, Kak:

- (GOopMMpOBaHME MHTEJUIEKTYATbHO Pa3BUTON JIMUHOCTY, TOTOBOM K CaMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY IPUHSTUIO peIIeHui, CIOCOOHONM aJamnTUpOBaTbCS K
OBICTPO MEHSIIOIIMMCST YCIOBUSIM JKU3HM;

— HampaBJeHHOCTb OOYyYeHUS] Ha CUCTeMaTMuyecKoe TMpuoOIeHne oOydJarolmmxcs K
CaMOCTOSIT€JIbHOVM ~ TTO3HABaTeJbHOW  NEeSITeJIbHOCTM, HAYYHBIM  METOJAM  ITO3HAHMS,
(bopMUPYIOIIMM MOTUBAILIUIO M Pa3BUTHE CITIOCOOHOCTEN K XUMMUM;

- obecrieyeHne YCIOBUI, CIIOCOOCTBYIOIIMX IPUMOOPETEHNI0 OOYYaIOIMMMMUCS OIbITa
Pa3sHOOOPAa3HON MeSITeTbHOCTY, TO3HAHUS M CaMOITO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIMI ), MMEIOIIMX YHUBEPCATbHOE 3HAUEHME [IJIS1 Pas/IMUHbIX BUAOB IESITeIbHOCTH;

- ¢opmupoBaHue oO1el GYHKIMOHAILHOM U €CTECTBEHHO-HAYYHOM I'PAMOTHOCTH, B TOM
yycae yMeHU OOBSICHSITb M OI€HMBATDH SIBJIEHMSI OKPYKAIOIIero Mupa, MCIOJb3ysl 3HAHUS U
ONBIT, TIOJIyUYE€HHbIE TIPU U3YUYEHUM XUMUU, TPUMEHSITb UX TPU pelleHuu IMpobsemM B
MTOBCETHEBHOM KM3HU U TPYIOBOI I€SITETbHOCTH;

- (hopMupoBaHyMe y 06YUAIOIINXCS TYMAHUCTUUECKMUX OTHOIIIEHUN, TTIOHMMaHMS [IEHHOCTYU
XUMUYECKMUX 3HAHUM [JIT BBIPAOOTKM HKOJIOTMYECKM I1eJIecOOOpa3sHOro MoBeAeHus B ObITYy U
TPYIOBOM HESATEIbHOCTM B IIEJISIX COXPAHEHMsI CBOEro 3I0POBbSI M OKPYSKAIOIIEN MPUPOIHON
Cpe[ibl;



— PasBUTME MOTUBALIMM K OOYUEHMIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHMSI OOIIeuesIOBeUECKUX IIEHHOCTENM, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
poGMJISt ¥ HATIPABJIEHHOCTHM JAJbHENIIIEro 00yYeHmsl.

OG6I11ee YMCJIO YacOB, OTBEIEHHBIX IJIS1 U3YUYEHMsT XMMMUM HAa YPOBHE OCHOBHOTO OOIIErO
obpasoBaHus, cocTaBsieT 136 yacoB: B 8 kitacce - 68 yacoB (2 vaca B Hefienn0), B 9 kiacce - 68
yacoB (2 yaca B HeJeJTio).



COJEP>XAHUWE OBYUYEHUSA

8 KJIIACC

IlepBoHauabHbIe XMMIYECKIE TOHSATHUS

IIpenmer xumun. Pojib XuMum B XKMU3HM dYejoBeka. XMMMUS B cUCTeMe HayK. Tema u
BelllecTBa. Dusnueckue CBOWCTBA BelleCTB. ArperaTHoe cocTossHue BelecTB. [loHsTHE o
MeToJax Mmo3HaHus B Xumuu. YnucTbie BeljectBa U cMmecu. Criocobbl pasesieHus CMece.

AToMbl M MOJIEKYJIbl. XuMuueckue 3yemMeHTbl. CUMMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[TpocTbie u cI03KHbBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUeHMe.

Xumvndeckasi ¢opmysa. BajieHTHOCTb aTOMOB  XMMWYECKMX  3JIEMEHTOB. 3aKoH
MTOCTOSTHCTBA COCTaBa BelllecTB. OTHOCKTeJIbHASI aTOMHast Macca. OTHOCUTEIbHAST MOJIEKYJISIPHAST
Macca. MaccoBasi 10JisI XMMUYECKOTO 3JIeMeHTa B COeIMHEHUN.

KonnuectBo BemiectBa. Mosb. MossipHasi macca. B3aMmocBsi3b KosmMuecTBa, MacChl U
yycaa CTPYKTYPHBIX eIMHUI] BelllecTBa. PacuéTsl o popmynaM XMMUUECKUX COeOMHEHMIA.

dusnyeckre M XUMUUECKUE SIBJEHUS. XUMUUYecKasi peakiusi U e€ MpU3Haku. 3aKOoH
COXpaHeHMs MacChl BellleCcTB. Xumudeckue ypaBHeHus. Kiaccudukanmss XuMmuueckux peakimn
(coenmmnHeHMs1, pas3/iosKeHMs], 3aMellleHNsI, 0OMeHa).

Xumuueckuil Ikcnepumenmn:

3HAKOMCTBO C XMMMUYECKOM IOCYAON, IpaBuiaMyu paboThl B J1abOpaTopuu M MpUEMaMu
obparieHusi ¢ J1abopaTOpHbIM OOOpPYAOBAaHMEM, M3yUYeHMe M OmucaHue (U3MYECKUX CBOMCTB
00paslioB HEOpPraHMYECKMX BeIleCTB, HaOmomeHue ¢uanveckux (IJIaBJIeHWEe BOCKA, TasHUeE
JIbJla, pacTUpaHue caxapa B CTYIIKe, KUIeHUe U KOHJAEeHCalMsl BOIbI) ¥ XUMMUUECKUX (TOpeHue
CBeuy, MpOKaJMBaHME MeJHOM ITPOBOJIOKM, B3aMMOJENCTBME MeJla C KUCJIOTOM) SIBJIEHWIA,
HaOJIIoIeHe ¥ OMNMcaHye MPU3HAKOB MPOTEKaHUs XMMMUUECKUX peakimi (pasjoskeHue caxapa,
B3aMMO/JIEVICTBME CEPHOM KUCJIOTHI C XJIOPUAOM Gapusi, pasnoxkeHue rugporcuma meau (II) mpu
HarpeBaHUM, B3aMMOMENCTBME >Kejie3a ¢ pactBopom coiu meau (II), m3ydenme crmoco6oB
paszesieHus CMecel: C TIOMOIIbI0 Marumra, (QuibTpoBaHMe, BbIMIApUBAHME, IUCTUJUISIINS,
xpomarorpadusi, TpOBeeHME OUMCTKM TIOBAPEHHOW COJM, HaO/MIofeHre U OmNMcaHue
pe3yIbTaTOB ITPOBENEHMS OIbITA, MJITIOCTPUPYIOIIETO 3aKOH COXpaHEHMS MacChl, CO3[aHue
Mozesei MOJeKyJl (II1apoCTePsKHEBBIX).

Bakueiiinme npeacTaBUTe IV HEOPTAaHUYECKUX BeIeCTB

Bo3nyx - cmech rasoB. CocraB Bo3myxa. Kuciopom - s/ieMeHT M IMPOCTOe BEIECTBO.
HaxoxkneHue Kuciopoaa B mpupoje, dusmuueckme M XMMmuyeckue CBOMCTBA (peakiiuy ropeHms).
Okcuppl. Ilpumenenne xuciopoma. CrocoObl TOMyueHMs] KUCJIOpona B Jjabopatopum u
MpoMbIIUIeHHOCTH. KpyroBopoT kmuciopoma B mpupome. O30H - a/utoTportHas Moauduramms
KUCI0pOAa.

TemmoBoit 3(PGheKT XUMMUUECKON peaklyuyu, TepMOXMMMUUECKME YpaBHEHMUS, 95K30- W
SHAOTEpMUYECKMEe peakluyu. TOIUVIMBO: Yrojib M MeTaH. 3arpsi3HeHue BO3AyXa, YCWIeHue
napHMUKOBOTO 3 dekTa, paspyllieHne 030HOBOTO CJIOS.

Bomopon, - »snemMeHT M Tmpoctoe BelilecTBO. HaxoxkgeHue Bomopojia B MpuUpOJe,
busmueckme 1 XMMUUeckme CBOMCTBA, MpUMeHeHe, ClIocoObI ostyuennsi. Kucyiorsr u comm.

MonsipHbIi 06bE€M Ta30B. PacuéTsl M0 XMMMUUECKMM YPaBHEHMSIM.

®dusnyeckne cBoNCTBa BOmbl. Boma kak pactBoputesnb. PactBopbl. HachbiiieHHbIE U
HeHaCblllleHHble pacTBOpPbl. PacTBOpMMOCTh BelllecTB B Bojge. MaccoBas [ossl BellleCTBa B
pactBope. Xummuueckue cBoiicTBa Bogbl. OcHoBaHMS. Poib pacTBOpPOB B MpUPOAE U B KU3HU



yejioBeKa. KpyroBopoTr Bombl B Ipupope. 3arpsisHeHue IpuUpomHbIx Bog. OxpaHa M OUYMCTKA
MIPUPOIHBIX BOJI,.

Knaccudukanusa Heopranmueckux coeauHenuit. Okcuppbl. Knaccubpuxauyss OKCUOOB:
cosieobpasyrolie (OCHOBHbIE, KMCIOTHBIE, aMpOTepHbIe) U Hecosieobpasyioiye. HomeHknaTypa
OKCHIoB. Pu3nUecKme U XMMMYECKIEe CBOMCTBA OKCUIOB. [loyyueHe OKCUIOB.

OcHoBanusa. Knaccudukauysi ocHOBaHMIL: INEJIOUM M HEpPaCTBOPMMbIE OCHOBAaHMSL.
Homenknatypa ocHoBanuit. ®Dusmyeckue M XUMMMUYECKME CBOMCTBAa oOcHoBaHui. [losyuenme
OCHOBAHMIA.

Kucnorel. Knmaccudukanmsa kucinor. Homenknatypa kucior. @usmuuecknue u XUMuUJIecKue
cBovicTBa Kuciot. Psaa akruBHocTM MeTtasuioB H. H. Bekerosa. [Tosryyenmne kucior.

Comn. Homenkiarypa cosnei. @usmyeckue u xummdeckue cBoyctBa coseit. [lomyuenne
CoJIeit.

['eHeTnueckast CBSI3b MEKIY KJIacCaMy HEOPTaHUMYECKMUX COeIVMHEHU.

Xumuueckuii s3xcnepumenm:

KauyeCcTBEHHOe OIpejie/ieHNe COIepsKaHusl KMCI0Opoaa B BO3ayxe, MoJIyueHue, coOupaHue,
pacrio3HaBaHMe ¥ M3yueHMe CBOWCTB KUCIOPOJa, HaO/IofeHue B3aMMOJENCTBUSI BeIEeCTB C
KUCJIOPOAOM U YCJIOBMSI BO3HMKHOBEHMSI M TpeKpallieHus ropenns (rmoskapa), o3HaKOMJIEHUE C
obpasilaMy OKCHMAOB M OIMCaHMe WMX CBOMCTB, IOJIyuyeHMe, COOMpaHMue, paclo3HaBaHME U
M3y4yeHre CBOWMCTB Boaopona (TopeHue), B3auMojeiicTBMe Bomopoma c okcuaom wmenu (II)
(BO3MOSKHO MCIIOJIb30BaHME BUAEOMATEPMAsIoB), HabOJIOIeHe 00paslioB BEIeCTB KOJIMYECTBOM
1 monb, ucciesoBaHue OCOOEHHOCTENM pPaCTBOPEHMS BEIeCTB C PasIMyHOM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHME PACTBOPOB C OIpeIe/IéHHOM MacCOBOM MoJiell PacTBOPEHHOI'O BeIeCTBa,
B3aMMOJIENICTBME BOJbI C MeTa/ulaMu (HaTpMeM M KajbliyeM) (BO3MOSKHO MCIIOJIb30BaHMe
BUIEOMaTEPUAsIOB), MCC/IeOBaHMe 0OpPaslloB HEOpPraHMUYECKUX BEIeCTB Pa3IMYHbIX KJIaCCOB,
Hab/IIOJeHMe M3MEHEHMSI OKPAacKM MHIMKATOPOB B PacTBOpax KUCIOT U IIEJOYeN, U3yYeHMe
B3aumogencTBust okcuma Mmenu (II) ¢ pacTBOpoM cCepHOM KUCJIOTBHI, KUCJIOT C MeTalJIaMu,
peakiuii HeWTpaam3alu, IIoJyYeHre HepacTBOPMMBIX OCHOBAHMIA, BBITECHEHME OIHOTO
MeTaJlJla IPYTUM U3 pacTBOpa COJIM, pellleHe SKCIIepMMeHTaIbHbIX 3a7a4 1o TeMe « BaskHeriie
KJ1aCChl HEOPTaHMYECKMUX COeNVHEHMUI».

Ilepuogmueckuit 3akoH u IlepMogmueckass cucremMa XMMmuecKux sjiemenrtos 1. U.
MengeneeBa. CTpoeHue aromoB. XumMmndecKkasi ¢Bsisb. OKMC/IUTE/TbHO-BOCCTAHOBUTE/IbHbIE
peakuu

ITepBble MONBITKM KJIacCUPURALIMM XUMUUECKUX 3jieMeHTOB. IloHSATME O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIIeJIOYHBIE U II€JIOUHO3EMEJIbHbIE METaJUIbl, TaJIOTe€Hbl, MHEPTHbIE T'a3bl).
OJ1IeMeHTbI, KOTOpble 06pa3yIoT aMmbOTepHbIE OKCUIBI U TUAPOKCUIBI.

[Tepomuueckuit 3akoH. Ilepumommuyeckass cucrema xummueckux syementoB [I. U.
MengeneeBa. KopoTkonepmomHass M aiamMHHOIepuomHas ¢dopmbl [leprogmyeckoii cucTeMbl
xummueckux siaemeHToB . W. MenpgeneeBa. Ilepmombl u rpymmbl. OUMUECKUII CMBICT
MOPSIIKOBOT'O HOMEpa, HOMEPOB IepMo/ia U TPYIIIbI 3JIeMeHTa.

Crpoenne atomoB. CocraB aToMHbIX simep. KM3sorombl. OyekTpoHbl. CTpoeHue
9JIEKTPOHHBIX 000JIOUEK aTOMOB ITepBbIX 20 XMMMUYecKux 37eMeHTOB [lepuoanyeckoii cuCTeMbI
O. W. MenpeneeBa. XapaKTepUCTHKa XMMMYECKOI'O 3JIEMEHTA IIO0 €ro IIOJIOKEHUIO B
[Tepuomuueckoit cucreme II. 1. MenpgeneeBa.

3aKOHOMEpPHOCTM M3MEHEHMsI pafiyca aTOMOB XMMUYECKMX 3JIEMEHTOB, METAJ/TMUECKUX U
HEeMeTa/UIMYECKMX CBOVICTB I10 I'PYIIaM U ITepUomaM.



3uauenne Ilepmoguueckoro 3akoHa u Ilepromgnyeckoii cUCTEMbI XMMUUECKUX DJIEMEHTOB
IJIST pa3sBuUTHs HayKu U mpakTvku. [1. V1. MeHpgeneeB — y4E€HbBIN U TpaskIaHMH.

Xummueckast CBSI3b. KoBanenTtuas (monsipHas u HeToJIsipHast) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTD XMMMUUECKUX 3JIeMeHTOB. IoHHAas CBSI3b.

Crenenb  okucienus.  OKMCINTENTbHO-BOCCTAHOBUTEIbHbIE  peakimu.  [Ipolieccsr
OKMCJIEHMST ¥ BOCCTaHOBJIeHMsI. OKMCIUTENN Y BOCCTAHOBUTEIIN.

Xumuueckuii s3xcnepumeHm:

u3ydyeHne oOpasloB BeIeCTB META/LIOB M HEMETA/JIOB, B3aMMOMENCTBME TUIPOKCHUIA
IIMHKA C PacTBOpaMM KUCJIOT U IlejI0oUeld, MPOBedeHye OIbITOB, MUTIOCTPUPYIOMIMX IIPUMEPDI
OKMCJINTEIbHO-BOCCTAHOBUTEIbHBIX Peakinii (TOpeHne, peakiuy pas3yIosKeHNs, COeINHEHNS).

Mescnpedmemusle ceéasu

Peaymsaniyst MeKIIpeIMETHBIX CBSI3€M MPU M3YUEHUM XUMMM B 8 Kjlacce OCYIIECTBIISIeTCS
yepe3 JMCIOJIb30BaHME KaK OOIIMX €eCTeCTBEHHO-HAYYHbIX TIOHSITMIA, TaK M  IIOHSITUIA,
SIBJISTIOIIMIXCST CMCTEMHBIMM [IJISI OTAEbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IVKJIA.

OO1mme ecTeCTBEHHO-HAy4YHble IIOHSTHSI: HayuyHbI (akT, TI'UIIOTe3a, TeOpMs, 3aKOH,
aHaJmu3, CUHTE3, KJIaccudmkanmus, MePUOINIHOCTb, HabJIoIeHNe, 9KCIIEpUMEHT,
MoJeIMpoBaHue, U3MepeHne, MOJieJb, SIBJIEHME.

®usmka: Marepus,, aTOM, O3JIEKTPOH, IIPOTOH, HENTPOH, WOH, HYKJIUI, W3O0TOIIbI,
PagOaKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUYECKUI 3apsili, BeIeCTBO, Te0, OOBEM, arperaTHoe
COCTOSIHME BeIlleCcTBa, ras, GuanvecKkyue BeJINUYMHbBI, €IVHUIIBI U3MEPEHUs, KOCMOC, IIJIAHETHI,
3B€31b1, CostHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

leorpadms: artmocdepa, rugpocdepa, MUHEpaTbl, TOpPHbIE TIOPOIbI, IIOJIE3HBIE
JCKOIIaeMbl€, TOIJIMBO, BOAHbIE PECYPCHI.

9 KJIACC

BemiecTBo M XuMuueckass peaxkuys

IMepuomuueckuii 3akoH. Ilepuopuueckas cucremMa XuUMHMUeckux sjaementos /. 1.
MenpeneeBa. CrpoeHnue aToMOB. 3aKOHOMEPHOCTM B M3MEHEHMM CBOJVICTB XMUMMUUECKUX
9JIEMEHTOB TIE€PBBIX TPEX IEPUOIOB, Kaaus, KaJbLMSI M UX COEOVHEHUN B COOTBETCTBUU C
TIOJIO’KEHMEM 3J71eMeHTOB B [Iepmoamueckoi cucteMe U CTPOEHMEM UX aTOMOB.

CrpoeHne BeIlleCTBa: BUIbl XMMWYECKOM CBSI3U. TUIBI KPUCTALIMYECKMX PEIIETOK,
3aBMCUMOCTh CBOMCTB BEIIIECTBA OT THUIIA KPUCTALIMUECKON PELIETKM M BUAA XUMUYECKON
CBSI3N.

Knaccudmkanmss ¥ HOMEHKJ/IaTypa HeOpraHMYeCKUX BeIecTB. XUMMUYECKUe CBOMCTBa
BEIIeCTB, OTHOCSIIMXCS K PasJMUHBbIM KJIaCcCaM HEOPraHMUYeCKUX COeIMHEeHMH, TeHeTudecKast
CBSI3b HEOPTaHMYECKMX BEILIEeCTB.

Knaccudmkanmss XuMmuueckmx peakiuii 0 PasaMyYHbIM Mpu3HaKaM (0 YMCJIY U COCTaBY
YUYaCTBYIOIIMX B peaKUMM BEIIeCTB, IO TeIUIOBOMY 3(¢eKTy, 0 M3MEHEHMIO CTeleHe
OKUCJIEHUST XUMMUUYECKUX 3JIEMEHTOB, 10 OOpaTMMOCTM, IO YYaCTUIO KaTajmM3aTropa). OK30- U
SHAOTEPMMUYECKYE PeaKIUy, TEPMOXUMUUYECKIE YPaBHEHMSI.

[ToHATHE O CKOpPOCTM XMMMYECKOM peakiuu. [loHSITME 06 OOGpPaTMMBIX ¥ HEOOPATUMBbIX
XUMUUECKUX peakiugx. [IoHATHMe O TOMOIeHHbIX M TeTepOreHHbIX peakuusgx. [loHaTue o
KaTaym3e. [loHATME O XMMHYECKOM paBHOBecuu. @DakTOpbl, BIMSIONIME HAa CKOPOCTb
XUMMUUECKOM peakLyy U MOJIOKEeHMEe XMMIUUECKOIO PaBHOBECHSI.

OKMCINTETbHO-BOCCTAHOBUTE/IbHBIE  PEAKIMM, 3JEKTPOHHBbIM 0ajaHC OKUC/IATEbHO-
BOCCTaHOBUTEJIbHOV peakiuu. CocTaBjieHNe YpaBHEHMI OKMUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peakImit C UCIOJIb30BaHMEM METOa 3JIeKTPOHHOrO OaJiaHca.



Teopust 37EKTPOMUTUYECKON AUCCOUMAINU. DJIEKTPOJIATHI M HEIJIEKTPOIUThI. KaTuoHsbI,
aHMOHbI. MexaHW3M [MCCOIMAIlMM BEIIeCTB C Pas3IMUYHBIMM BUIAMM XUMUUYECKON CBSI3M.
Crenenb gucconyaiymu. CuibHbIE U CJIa0ble 3JIEKTPOJIATHI.

Peakiiy MoHHOrO oOMeHa. Y CJIOBMSI MPOTEKaHMsT peakiii MOHHOTO OOMeHa, TOJIHbIe U
COKpallléHHble MOHHbIe ypaBHeHUsS! peakumii. CBOMCTBA KUCIOT, OCHOBAaHUM U COJIEM B CBeETe
MPEeACTaBIEHNII 00 3JIEKTPOJIMTUYECKON Aucconuanyuy. KauecTBeHHble peaklMy Ha MOHBI.
ITouaTtue o ruaposIM3e COJIE.

Xumuueckuil skcnepumenm:

O3HAaKOMJIEHME C MOMAEJSIMM KPUCTA/UIMYECKUX PEIIETOK HEeOPraHMYeCKMX BeIeCTB -
METaJIJIOB M HeMeTa/uloB (rpadmra M anMasa), CJAOXKHBIX BellecTB (XJopuaa HaTpus),
MCCJIeIOBaHME 3aBUCUMMOCTM CKOPOCTM XMMWYECKOM peaklyy OT BO3HEMCTBUS PasIMUHBIX
(bakTOpOB, MCCIeIOBaHNE 3JIEKTPOIPOBOIHOCTY PACTBOPOB BEIECTB, MPOIECcca AMCCOIMAIN
KIUCJIOT, Ilejioueit M cojiei (BO3MOXXHO MCITOJIb30BaHME BUIEO MAaTepuasoB), IMPOBeAeHNe
OIBITOB, WIITIOCTPUPYIONIMX TPU3HAKM MPOTEKaHMs peakimii MOHHOTO obmeHa (oOpasoBaHMe
ocaska, BbigeseHue rasa, oOpa3oBaHMe BOAbI), OIBITOB, WUIIOCTPUPYIOIINX MPUMEPDI
OKMCJIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuii (TOpeHue, peakiuy pasyIoKeHUs, COeIVHEHMs),
pacIio3HaBaHMEe HEOPraHMUYeCKUX BEIeCTB C IIOMOIIbI0 KaueCTBEHHBIX peakIuMii Ha MOHBI,
pelleHne SKCIepyMeHTaIbHbIX 3a1ay.

HemeTasibl M UX coegytHeHUS

O6mas xapakTepucTuka TaysioreHoB. OCOOEHHOCTM CTPOEHMUSI aTOMOB, XapaKTepHbIE
crerrenn okucieHus. CTpoeHue U (pu3NUECKMe CBOMCTBA ITPOCTBIX BEIIECTB — TaJIOTeHOB.
XumMuueckre CBOJICTBAa Ha IpuMMepe XxJjopa (B3aMMOENCTBME C MeTa/ulaMy, HeMeTalJIaMu,
mesioyamm).  Xsoposopopon. ComsgHasi  KMUCIOTa, XMMMWYECKMe CBOJWCTBA, IOJYUYEHMeE,
npumeHeHue. JlelicTBMe XJI0pa U XJIOPOBOAOPO/A Ha OPraHU3M uesioBeKa. BaskHenIe XIopuasl
U UX HaXOXXJIeHue B MPUpoJe.

O6mas xapaktepuctuka 3syieMeHTOB VIA-rpymnmbl. OcoO6eHHOCTM CTpOEHMsI aTOMOB,
XapakTepHble crernieHM OKuciaeHus. CTpoeHue M (usmMueckme CBOVCTBA IMPOCTHIX BEIIECTB —
KUCIOpOAa M Ccepbl. AJIJIOTpOITHbIEe MOAMMUKALMY KUCIOpPOaa U cepbl. XMMMUUYECKME CBOVICTBA
cepol. CepoBomopof, cTpoeHue, Gu3NUecKue M XUMMUUYecKue CBoicTBa. OKCUABI Cepbl Kak
MIPeACTAaBUTENM KUCJIOTHBIX OKcumoB. CepHas KMUCJIOTa, usnyeckme M XMMMUYECKMe CBOVCTBA
(oOlIMe Kak TIpeACTaBUTENS] Kjaacca KUCIOT UM crenuduyeckue). XuUMUUECKUE peakluw,
JIeKalllieé B OCHOBE ITPOMBIIIJIEHHOTO CIIOco6a TOJIyYeHMsT CepHOV KUCIOThL. [IpumeHeHme
cepHOM KUcIoThl. COMM CepHOM KUCIOThI, KaUeCTBEHHAsT peakiys Ha cyJibdaT-moH. Haxoxxnenme
ceppl M €€ COoemMHEeHMII B Tpupoje. XMUMMUUYECKOe 3arpsi3HeHNe OKPY’KaIollel Cpebl
COeIMHEHMSIMU Cepbl (KUCJIOTHbIE OOKIOM, 3arps3HeHue BO3OyXa M BOJOEMOB), CIOCOOBI €ro
MpeIOTBPaIeHNS.

O6mias xapakTepuctka 37emMeHTOB VA-rpynmbl. OCOOEHHOCTM CTpPOEHUsI aTOMOB,
XapaKTepHble CTeNeHM OKUCIeHus. A30T, pacipoCTpaHeHuMe B Tmpupoae, Gusuueckme u
XUMMU4Ueckme cBoyictBa. KpyroBopor asora B npupope. AMMMaK, ero Gpusmuueckme U XuMmmuueckme
CBOJICTBA, TMOTyuYeHne u npumeHenne. Comv aMMOHMS, UX GU3MYECKNe U XMMUYECKIe CBOVICTBA,
npuMeHeHne. KauecTBeHHast peakuysi Ha MOHbI aMMOHMSI. A30THasl KMUCJIOTa, €€ IOJTyueHMe,
busmueckme u XMMHUYECKMe CcBoMcTBa (OOlMe Kak IIpeACTaBUTeNsI Kjacca KUCIOT U
crienduueckue). Vcrmonb3oBaHue HUTPATOB M COJIE aMMOHMS B KayeCTBe MMUHEPaTbHbBIX
ynobpeHnit. XMMmJyeckoe 3arpsis3HeHue OKPYKaIoIel Cpefbl COeNMHEHMUSIMY a30Ta (KMUCIOTHBIE
IOXKIN, 3arpsi3HEeHNe BO3myxXa, MOYBbI M BomoeMOB). Docdop, aTOTpoIHbIe MOAUGUKALIVN
dochopa, dusmueckne n xumndeckme cpoiictBa. Okeun docdopa (V) u docdopHas kuciora,
dbusmueckme M XUMMUYECKME CBOJWCTBA, MojydyeHue. Mcmosb3oBanme ¢dochaToB B KauecTBe
MWHEPaTbHBIX YIO0OPEHMA.

O6mias xapaktepuctuka 3syeMeHTOB IVA-rpymnmbl. OcoO6eHHOCTM CTpOEHMs] aTOMOB,
XapaKTepHbIe CTEIeHM OKUCJIeHMs. YTJIepo/, al/IOTPOITHbIe MoAMdUKaLuy, paclpoCTpaHeHe B
npupoje, Gusuueckue U XuMmmuueckme cBoycTBa. Axcopbimsa. KpyroBopor yriaepoma B mpupoge.
Okcuppl yriaepona, ux GU3NYecKue M XUMUUYECKMe CBOVICTBA, MEMCTBME Ha SKMBbIE OPTraHU3MBbI,
TOJTyUeHNe U MpUMeHeHue. DKOoJIorMuecKkue mpobseMbl, CBsI3aHHbIe ¢ okcuaom yriepona (IV),



TUIIOTe3a TJIOOAJBLHOTO TOTEIUIEHMS KJIMMaTa, MapHUMKOBBIM 3ddeKT. YTojabHas KUCIOTa U eé
comu, ux (GusmMueckMe M XMMMUUECKMEe CBOMCTBa, IMOJyuyeHue U mpuMmeHeHue. KauecTBeHHas
peakimsi Ha  KapOboHaT-MOHbI. Mcmosb3oBaHme  KapOOHATOB B OBITY, MeOUIIMHE,
MTPOMBIIIVIEHHOCTH U CEJTbCKOM XO3SI/ICTBE.

[TepBoHava/ibHbIe TOHSATUSI 00 OPraHMYECKMX BEIIECTBAX KaK O COeAVHEHMSIX YTJIepoja
(MeTaH, 9TaH, OSTWJIEH, alleTUIeH, S5TaHOJI, TJIMIEPUH, YKCYCHas KucjaoTa). I[IpupomHbie
MCTOYHUKYM YTJIEBOIOPOMIOB (yrojib, MPUPOIHBbIM Ta3, HedThb), MPOAYKTbI MX IepepaboTKu
(6eH3MH), UX POJIb B OBITY ¥ MPOMBIIIJIEHHOCTU. [TOHSATME O GMOJIOTMYECKN BasKHBIX BEIECTBAX:
KMpax, Oesikax, yIJieBoAax - M MX POJM B SKM3HM dUejoBeKa. MaTepuajabHOE eIVHCTBO
OPraHNYeCKNX ¥ HEOPTaHUUECKUX COeIVHEHMIA.

Kpemuuit, ero ¢usuueckre u XUMMUUECKME CBOWICTBA, IIOJIyUYe€HME U TPUMEHEHME.
Coenuuenust kpemuuss B Tmpupome. OOmye mpencraBieHusi o6 oxcume kpemums (IV) u
KpeMHMeBOM Kucyiote. CUIMKAaThl, X UCIIOIb30BaHMe B ObITY, B MPOMBIIIIEHHOCTU. BaskHerIme
CTpOUTEIbHbIE MaTepuasibl: KepamuKa, CTeKJIO, IIeMeHT, OeTOH, Keysie300eToH. IIpobsiembl
6e30ITacCHOT0 MCITOJIb30BaHMsI CTPOUTENIbHBIX MaTEPHAIOB B IOBCETHEBHOM SKU3HU.

Xumuueckuil skcnepumenm:

M3ydeHre oOpaslioB HEOPraHMUYECKUX BEIeCTB, CBOMCTB COJITHOM KMCJIOTBI, TIPOBEIEHNE
KayeCTBEHHBIX peakluil Ha XJIOPUA-VOHBI M HAOIOeHNe MPU3HAKOB UX IMPOTEKaHMs, OIBITHI,
oTpaykaroiye Gu3nMYecKre M XUMUUYECKHe CBOJVCTBA TaJIOT€HOB M UX COeOVMHEHUN (BO3MOXKHO
MCIIOJIb30BaHMe BUIEeOMAaTeprasioB), O3HAKOMJIEHME C 00OpasiamMyu XJIOPUOOB (TaJOTeHN]IOB),
O3HaKOMJIEHMEe C oOpaslaMyu cepbl UM €€ CcoeauHeHMUsIMM (BO3MOXKHO MCITOJIb30BaHMe
BUIEOMATEPUAJIOB), HaOJIOMeHMe TIpolecca OOYraMBaHMSI caxapa II0J  JelCTBUEM
KOHIIEHTPMPOBAHHOM CEPHOM KUCJIOTHI, U3yUYeHMEe XMMUYECKMX CBOMCTB pa30aBJIEHHON CEepHOM
KUCJIOTBI, TIPOBEIEHMEe KaueCTBEHHOM peakiMy Ha CyJb(aT-MOH M HaOIo[leHNre Tpu3HaKa eé
MIPOTEKaHMs, O3HAKOMJIEHNe C (M3NYECKMMM CBOMCTBaMM a3oTa, docdopa M UX COeaMHEHUN
(BO3MOSKHO MCIIOJIb30BaHNE BUIeOMaTEPHUAIOB), 00pasiiaMy a30THBIX U GOCHOPHBIX YIOOPEHW,
MoJTyueHne, cobupaHue, paclio3HaBaHME WM U3y4yeHMe CBOMCTB aMMMaKa, IIpOBeeHMe
KayeCTBEHHBIX peakiMii Ha MOH aMMOHMSI U (ocdar-MOH ¥ u3ydYeHue MPU3HAKOB UX
MIPOTEKaHMs, B3aMMOJIEVICTBME KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C Menbio (BO3MOSKHO
MCIIOJIb30BaHME BUIEOMATEPUAJIOB), M3yUeHMe Mojesiell KPUCTAIMUECKUX PEeIIETOK aiMasa,
rpadura, ¢ysuiepeHa, O3HAKOMJIEHME C TIPOIECCOM aacopOLMM PaCTBOPEHHBIX BEIECTB
aKTUMBMPOBAHHBIM YTJIEM M YCTPOICTBOM ITPOTHBOrasa, IojyuyeHne, cooupaHme, pacrosHaBaHue
M U3y4YeHMe CBOVICTB YIJIEKMCJIOTO Tasa, MpOBeeHNe KaueCTBEHHBIX peakiuMii Ha KapOoHaT U
CUIMKAT-MOHbI ¥ W3y4YeHMe TIPM3HAKOB WX TMPOTEKaHMs, O3HAKOMJIEHME C TIPOIYKIMeNn
CUJIMKATHOM TIPOMBIIIJIEHHOCTH, pellleHle 3KCIePUMMEHTA/IbHBIX 3amau Mo Teme «BakuHenime
HEMeTaJUTbl M UX COeIVIHEHUSI».

MeTa/ibl M X COeAVHEHUS

O61as XapaKTepUCTUKA XUMMUYECKMX 3JIEMEHTOB - METa/JJIOB Ha OCHOBAaHUM UX
nmoJioxkenus B [lepuoanueckoii cucrteMe XMMUUYeckux siemMeHToB /[l. V. MeHpeneeBa u cTpoeHus
atomoB. CTpoeHMe MeTaIoB. MeTammyeckass CBSI3b UM MeTa/uIMYecKas KpUCTa/limyeckast
peliéTka. JJIEKTPOXMMUYECKUI pPSf, HaMpsDKeHu MeTa/uioB. Dusmyecknue M XUMMUYECKUE
cBoyicTBa MeTa/uioB. OOIMe CIoco6bl MOTyUYeHnsT MeTauioB. [TOHSITHE O KOPPO3UM METaJIIOB,
OCHOBHbBI€E CITOCOOBI 3alIUTHI UX OT KOoppo3un. CrutaBbl (CTalb, YYT'yH, JFOPATIOMUHIIA, OGPOH3a) U
UX TIpUMeHeHMe B ObITY U ITPOMBIIILIEHHOCTH.

[IlesTouHbIEe MeTa/LTbI: TIOJIOKEHMEe B [leproanyecKkoi cucteMe XMMMUUECKUX 371eMeHTOB [1.
W. MenneneeBa, CTpoeHMe UX aTOMOB, HaxXOXAeHMe B mpupone. Dusndeckue M XUMMUUECKUE
cBOVICTBa (Ha mpuMepe HaTpus U Kayuus). OKCUAbI ¥ TUAPOKCUIbI HATpUs U Kaaus. [1pumeHeHne
II€JIOYHBIX METAJIJIOB U UX COeIVMHEHU.

[IleouyHO3€Me/IbHBIE METa/UTbl MarHUi ¥ Kalbluii: TosioskeHne B [lepmommueckoin
cucrteMe xXummueckux syemeHToB . 1. MeHpmeneeBa, CTpoeHMe UX aTOMOB, HaxXOKIEeHNUE B
npupone. Ousnyeckre M XMMMUUECKME CBOVCTBA MarHus M Kajblys. BaskHelime coemMHeHUs
KasTbIns (OKCUJI, TUIPOKCHUT, COJn). JKECTKOCTD BOJIBI U CITOCOOBI €€ YCTpaHEHMS.



AmoMmunnii: noJsiokenue B Ilepuopyuueckoii cucTeMe XUMMUUECKMX syiemeHToB [. U.
MeHpeneeBa, CTpoeHMe aToMa, HaxOXaeHue B mpupojge. Ousmuueckme u XMMUUYECKUe CBOVICTBA
amoMyHMsI. AMoTepHbIe CBOVICTBA OKCHUIA Y TUIPOKCHUIA aTFOMUHMSL.

XKeneso: mnonoxkenme B Ilepuommueckoit cucreme Xummdyeckux sjiementos [l. U.
MeHpeneeBa, CTpoeHMe aToMa, HaxoXaeHue B mpupojge. Ousmuueckme u XMMmUUYECKe CBOVICTBA
skene3a. Okcunpl, rupgpokeuabl M comm skenesa (II) u skemesa (III), mx cocras, cBoWCTBa U
TIOJTyYeHMe.

Xumuueckuil skcnepumenm:

O3HaKOMJIEHMe C OOpasllaMy MEeTa/JIOB M CIUIAaBOB, UX (PU3NYECKMMM CBOVICTBAMM,
M3yuyeHue pe3yJabTaTOB KOPPO3UM MeTa/UIOB (BO3MOXKHO MCIIOJb30BaHME BUIEOMAaTEPUAJIOB),
0COOEHHOCTEN B3aMMOIEMCTBUSI OKCH/Ia KaIbIMSI M HATPUSI C BOJIOM (BO3MOSKHO MCITOIb30BaHMe
BUJIEOMAaTePUAJIOB), MCC/IeJOBaHME CBOMCTB JKECTKOM BOJbI, Ipollecca TOpeHWusT Kejie3a B
Kuciaopoge  (BO3MOXHO  MCIIOJIb30BaHME  BUIEOMAaTEPUAsOB), IPU3HAKOB  IPOTEKaHMUS
KayeCTBEHHBIX PeaKlMii Ha MOHbI: MarHus, Kajblus, aJlOMUHMS, IIMHKa, kenesa (II) u skemesa
(I11), memu (II), HaGIOmEHMe M OIMMCAHME MPOLIECCOB OKpAIllMBaHMS IJITaMEHM VMOHAMM HaTpus,
KaJIusl ¥ Kablvsl (BO3MOXKHO MCITOJIb30BaHME BMIeOMAaTepHasioB), MCCIeqoBaHe aMpOTEePHbIX
CBOJVICTB TMIPOKCH/IA AIIOMUHMS U TUIPOKCHUIA LIMHKA, PellleHye SKCIIepPUMEHTATIbHbIX 3a7a4 10
TeMe «BaskHelIe MeTasIbl M X COeIMHEHMS».

Xumusa u oKpykamliias cpega

BerecTBa 1 MaTepuasibl B TIOBCEIHEBHO JXKU3HM UYeloBeKa. be3omacHoe MCIomb30BaHme
BEIIeCTB UM XUMMUYECKUX peakuuii B ObITy. I[lepBast MOMOIIb MpM XUMUUYECKUX OXKOrax u
OTpaBJIEHUSIX.

XumMuueckoe 3arpsisHeHe OKpYsKarollei cpeabl (TpeaeabHas JOMyCTMMast KOHIIEHTPaIINsI
BemiecTs, gajee — [111K). Posab xuMum B perieHnn 5KOJIOTMYECKUX MpoGIeM.

Xumuueckuil skcnepumenm:

m3yuyeHme 06pasioB MaTepuasIoB (CTEK/IO, CIUIaBbl METAJIJIOB, IIOJMMEPHbIE MaTepUaJIbl).

Mescnpedomemmusble césasu

Peaymsaniyust MeKIIpeIMETHBIX CBSI3€M MPU M3YUEHUM XUMUM B 9 Kjlacce OCYIIECTBIISIETCS
yepe3 MCIOJIb30BaHME KaK OOIIMX €eCTeCTBEHHO-HAYUYHbIX TIOHSITMIA, TaK M  ITOHSITUIA,
SIBJISTIOIIVIXCSI CMCTEMHBIMU JJIS1 OT/IeJIbHBIX ITPEeIMETOB eCTeCTBEHHO-HAaYYHOTO IMKIIA.

OG61e ecTeCcTBEHHO-HayuYHble TIOHSTHMSI: HAy4HbIM (aKT, TUIIOTe3a, 3aKOH, Teopwus,
aHa/M3,  CUHTe3,  KJIacCcubwuKauus,  NepUOAUYHOCTb,  HAOJIOEeHue,  SKCIEPUMEHT,
MOJeMpPOBaHNe, U3MepeHIe, MOJIeJb, SIBJIEHIE, TAPHUKOBBIN 3(PGeKT, TEXHOJIOT S, MaTepUaIbl.

®usmka: Marepus,, aTOM, 3JIEKTPOH, IIPOTOH, HENTPOH, WOH, HYKJIUI, WU30TOIIbI,
PagMOaKTUBHOCTb, MOJIEKYJIa, SJIEKTPUYECKUI 3apsy, IPOBOJHMUKMU, ITOJTYIIPOBOIHUKNA,
IU3JIEKTPUKM, (DOTO3JIEMEHT, BEIeCTBO, TeJ0, OOBEM, arperaTHOe COCTOSIHME BeIlecTBa, ras,
pacTBOp, pPacTBOPMMOCTb, KPUCTA/IMUECKAs] peIIeTKa, CIUIaBbl, (U3MUeCKMe BeJIVMYNHbI,
eIVHULIBI U3MEepeHNsl, KOCMIYECKOe TTPOCTPAHCTBO, IJIaHEeThI, 3B€3/1bl, COJHIIE.

buonorusi: dorocuures, mpixaHue, 6mocdepa, 3KOCUCTEMA, MUHEpaJIbHbIE YIOOPEHMSI,
MMKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, MNTATeIbHbIE BEIlleCTBA.

leorpadms: artmocdepa, rumpocdepa, MUHepaTbl, TOpPHbIEe TIOPOHbI, IIOJIE3HbBIE
MCKOTIaeMble, TOIIJIMBO, BOJHbIE PECYPCHI.

ITIJIAHUPYEMBIE PE3VJIbTATbl OCBOEHHUS IMTPOI'PAMMBI 110 XUMHUHAU
HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA30BAHUSA

JINYHOCTHBIE PE3VYJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMSI IPOrPaMMbl OCHOBHOTO OOIIEro 0oO6pa3oBaHMS
JOCTUTAIOTCSI B XO/Ie OOYUEeHMSI XMMUM B €MHCTBE YUeOHOM M BOCIIUTATEIbHON IeITeIbHOCTY B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUICKMMM  COLIMOKYJIbTYPHBIMM UM  JTYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMM, IIPMHSTHIMM B OOIIECTBE MpaBWIaAMM M HOPMAaMy ITIOBEOEHUS U
CITOCOOCTBYIOT IIPOLIeCCaM CaMOIIO3HAHMSI, CAMOPAa3BUTHS ¥ COLMAIM3aLyM 00YyUatOIIMXC .



JIMYHOCTHDBIE pe3yJIbTaThbl OTPAKAIOT TOTOBHOCTb OOYUAIONIUXCS PYKOBOJCTBOBATbCS
CUCTEMOJ TO3UTUBHBIX IIEHHOCTHBIX OPMEHTAIlMii ¥ PaCIIMpeHye OIbITa AEesITeIbHOCTM Ha eé
OCHOBE, B TOM YMCJIe B YaCTU:

1) naTpMOTMUYECKOT0 BOCIIUTAHMUS:

IIEHHOCTHOT'O OTHOIIIEHMSI K OT€UeCTBEHHOMY KYJIbTYPHOMY, MUCTOPMUYECKOMY U HAayYHOMY
HacjaeVio, MOHMMAHMS 3HAYEHUS XMMMUUYECKOM HAayKM B SKM3HM COBPEMEHHOro OOIIecTBa,
CIIOCOGHOCTY BJIA[IETh JOCTOBEPHONM MHGOpPMAIMEN O MepeloOBbIX MOCTVIKEHUSIX U OTKPBITUSIX
MMPOBOJ ¥ OTEYECTBEHHOU XMMUM, 3aMHTEPECOBAHHOCTM B HAYUHbBIX 3HAHUSIX 00 yCTPOIICTBE
MMpa 1 OOIIEeCTBa;

2) rpakJaHCKOT'0 BOCIIUTAHMSI:

MPEeACTaBJIEHNSI O COIMAJIbHbIX HOPMax ¥ IpaBMJIaX MEKJIMUYHOCTHBIX OTHOIIEHU B
KOJUIEKTVBE, KOMMYHMKATUBHOM KOMIIETEHTHOCTM B OOIIECTBEHHO IIOJIe3HOM, Y4YeOHO-
MCCJIeIOBATEIbCKOM, TBOPUYECKON U IPYTUX BUIAX IeSITeTbHOCTU, TOTOBHOCTM K Pa3HOOOPa3HOM
COBMECTHOM [eATEIbHOCTY TIPU BBITTOJIHEHUM YUYeOHbBIX, IMO3HABATEIbHBIX 337ay, BBITOJTHEHUN
XUMUYECKUX IKCIIEPUMEHTOB, CO3TAHUM YUEOHBIX MPOEKTOB, CTPEMJIEHNUST K B3aMMOIIOHMMAaHUIO
¥ B3aMMOIIOMOIIM B IIPOIECCe 3TOM YUYeOHOM [IesSTeJbHOCTM, IOTOBHOCTM OLIEHMBAThb CBOE
MoBeJleHNe U TIOCTYIKM CBOMX TOBapuIlei C TMO3UIMM HPABCTBEHHBIX YU IPABOBBIX HOPM C
YUYETOM OCO3HAHMSI MTOCIEACTBUI TTOCTYIIKOB;

3) eHHOCTY HAYYHOT'0 MMO3HAHUA:

MMPOBO33pEHUYECKME  TIPEACTaBJIeHMs] O  BeIllecTBe UM  XMMMUYECKOM  peakium,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3sBUTHUSI HAYKM M COCTABJISIIOIIME OCHOBY IJIST
MOHMMAaHUSI  CYIIHOCTM  HAyYHOM KapTMHBI  MMpa, IIpeacTaBjiieHuss 0O  OCHOBHBIX
3aKOHOMEPHOCTSIX PasBUTHSI MPUPOJbI, B3aMMOCBSI3SIX YeJIOBeKa C MPUPOAHON CPeloi, O PO
XUMMUM B TIO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HaBaTe/ibHble MOTMBbI, HallpaB/ieHHble Ha IIOJy4YeHMe HOBBIX 3HAHUI 1O XUMUH,
HeoOXoauMble [OJs1 OOBSICHEHMS HaOJIOfaeMbIX IIPOLIECCOB M SBJIGHMI, I103HABATE/IbHOM,
MHGOPMAIMOHHOM Y UYMTATETbCKOM KYJIbTYPbI, B TOM UMCJIE HABBIKOB CAMOCTOSITE/TbHOM PaboThI
C y4eOHBIMM TEKCTaMM, CIIPAaBOYHOM JIUTEPATYPOI, AOCTYIMHBIMY TEXHUYECKMMM CPeICTBaMU
MHQPOPMAIIMOHHBIX TEXHOJIOTUIA;

MHTEpPEC K OOYyYeHMIO ¥ TO3HAHMIO, JIFOOO3HATEIbHOCTb, TOTOBHOCTh M CIIOCOOHOCTb K
caMooOpa30BaHMIO, TIPOEKTHOM M MCC/IeNOBATEIbCKOM AESITEIbHOCTM, K OCO3HAHHOMY BBIOODY
HaIpaBJIeHHOCTY U YPOBHSI OOyUeHUSI B TaJIbHEHIIIEM;

4) popmupoBaHus KyJIbTYPbI 3Jl0POBbS:

OCO3HaHME IIEHHOCTY JKM3HM, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 3I0pPOBbIO,
YCTaHOBKM Ha 3[I0pOBbIM 00pa3 >KU3HM, OCO3HAHME TOCJIENCTBUIA U HENPUITHE BPEIHBIX
PUBBIUEK (YMOTPeOIeHNsT aJKOTOsl, HAPKOTUKOB, KypeHMs), HeOOXOAMMOCTM COOJTIOJEHMS
mpaBWwI 6e30MacHOCTM TpM OOpallleHUM C XUMUYECKMMM BeIeCTBaMM B OBITY M peabHOM
SKU3HM;

5) TpymoBoro BocnuTaHus:

MHTepeC K MPaKTUYECKOMY U3YyUYeHMIo rmpodeccuit 1 Tpyaa pasiMuHOro poja, yBaskeHue K
TPpyAy ¥ pe3yjibTaTaM TpPYJIOBOW MOesITeIbHOCTY, B TOM YMC/Ie Ha OCHOBE ITpUMEHEeHUS
MpeAMETHbIX 3HAHUM TI0 XMMWUM, OCO3HAHHBIM BBIOOP WHIAMBUOAYAJIbHOM TPAEKTOPUU
MPONIO/IKEHMST 0Opa30BaHMSI C YUYETOM JIMUHOCTHBIX MHTEPECOB M CIOCOOHOCTM K XUMUM,
0011IeCTBEHHBIX MHTEPECOB M TIOTPEOHOCTEN, YCIENIHON MPOo(ecCuOHATbHON NeATeTbHOCTU U
Pa3sBUTHUS HEOOXOOMMBIX YMEHMIA, TOTOBHOCTD aalITUPOBAThCS B TPOQeCCUOHAIbHON Cpe/Ie;

6) 3K0JIOTMYECKOT0 BOCIIUTAHUS:



9KOJIOTMYECKH 11eJIecOOOpa3HOoe OTHOIIeHMe K IPUpoJie KaK MCTOYHMKY SKU3HM Ha 3emiie,
OCHOBe e€ CyIeCTBOBaHMS, MOHMMaHMe LIEHHOCTM 3I0pPOBOrO M 6e30macHOro obpasa >KU3HU,
OTBETCTBEHHOE OTHOIIIEHME K COOCTBEHHOMY (U3MUEeCKOMY M TICUXMYECKOMY 3I0POBbIO,
OCO3HaHMe IeHHOCTM COOJTI0eHNST TIPaBI 6e30IacHOro MoBeeHusT Tpy paboTe C BelecTBaMu,
a TakKe B CUTYalMSIX, YIPOSKAIOIINX 3I0POBBIO U JKU3HU JTFOIEN;

CIIOCOOGHOCTY TIPMMEHSTb 3HaHMS, TMOJIydaemble TP M3YUYEHUU XUMUM, OJIT DPELIeHUs
3a[1a4, CBSI3aHHBIX C OKPY’KAIOIIEN MTPUPOAHO CPeNoi, IJIsT MOBBIIIIEHNST YPOBHS 9KOJIOTMYECKOA
KYJIbTYPbI, OCO3HaHMSI TJI0OOAJIbHOTO XapaKTepa SKOJIOTMUYECKUX MPOOJIEM U ITyTeil UX pelieHust
MOCPEICTBOM METOMIOB XUMMM, SKOJIOTMUYECKOTO MBbIIIJIEHNUS, YMEHUSI PYKOBOJICTBOBATbCSI MM B
MTO3HABATEJIbHOV, KOMMYHMUKATUBHOM Y COIMAILHONM MPAaKTUKE.

METAIIPEIMETHDBIE PE3VJIBTATBI

B cocrtaBe MerampenMeTHBIX pPe3yJIbTaTOB BbIAESIIOT 3HAUMMble AJIS (PopMUPOBAHUS
MMPOBO33peHMsI OOIlleHayUHble MOHSTUSI (3aKOH, TEOpUs, IPUHIINII, TUIIOTe3a, (aKT, CUCTeMa,
MIPOLIeCC, IKCIIEPUMEHT U APYToe.), KOTOpbIe UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUeOHbIX
npeIMeTax M MO3BOJISTIOT Ha OCHOBE 3HAHUM U3 9TUX MTPeIMeTOB (GOpPMMUPOBATH MPEACTABIEHNE O
1[eJIOCTHOM HAy4YHOM KapTMHE MHUpa, M yHUBepCa/bHble yueOHble AeMCTBUSI (ITO3HaBaTeJbHbIE,
KOMMYHUKaTUBHbIE, PETYJISITUBHbIE), KOTOpble ObecreunBaioT (opMMUpoBaHME TOTOBHOCTU K
CaMOCTOSIT€JIbHOMY TUIAHMPOBAHMIO Y OCYILECTBIEHNIO YUeOHOM e TeTbHOCTM.

IlosnaBaTe/IbHbIE YHUBEPCATIbHbIE YU€OHbIE NeCTBUS

BasoBble JioruyecKkue AeiCTBUS:

YMEHMSI MCIIOJIb30BaThb IIPUEMBI JIOTMYECKOTO MBbIILJIEHUS] TP OCBOEHMM 3HAHMIA:
pPacKpbIBaTh CMbBICJ XMMMUYECKMX TOHSTMIM  (BBIOEISITb MX  XapaKTepHbIe IPU3HAKMY,
YCTaHaBIMBATh B3aMMOCBSI3b C IPYTMMM TOHSATUSMM), UCIIOIb30BATh TIOHATHS IJIT OObSICHEHWS
OTAeNbHbIX (DAaKTOB U SIBJIEHUM, BbIOMpATb OCHOBAHMUSI M KpUTepUM i Kjaccupuraimm
XUMMUUYECKMX BEIeCTB ¥ XMMUUECKUX PeaKklnil, YCTaHaBIMBATh TPUUMHHO-CJIEICTBEHHbIE CBSI3U
MEXIY 0OBbEKTaMU U3yUYEeHMS, CTPOUTD JIOTMUYECKNE PACCYKIAeHsT (MHIYKTUBHbBIE, TeTIyKTVBHbIE,
10 aHAJIOTUM), IeJIaTh BbIBOMbBI U 3aK/IIOUEHNST;

yMeHMe TPUMEHSTh B IMPOIECce TMO3HAHUSI MOHSITUSL (TIpeIMeTHble M MeTanpeIMeTHbIE),
CMMBOJIMYECKME (3HAKOBbIE€) MOJIENM, MCIOJb3yeMble B XUMWM, IPeoOpPasOBbIBaTh IIMPOKO
pPYMEHSIEMbIE B XMMMM MOJEJIbHbIE MPEeNCTaBAeHNSI — XMMUYECKMI 3HaK (CMMBOJI 3JIEMEHTA),
xumMmyeckas GopmyJia ¥ ypaBHEHME XMMWYECKOV peakuuu - TPU pelieHuu ydeOHO-
MO3HABATeJNbHBIX 3aJay, C VYYETOM OSTUX MOJEJbHBIX IPEACTABIE€HMI BbBISIBISATb U
XapaKTepu3oBaTh CYIeCTBEHHbIE MPU3HAKY M3YYaeMbIX OOBEKTOB — XUMMUUECKUX BEIeCTB U
XUMMUYECKUX PeaKInid, BbISBJSITb OOIMEe 3aKOHOMEPHOCTH, IMPUYMHHO-C/IEICTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B M3yYaEMBbIX ITPOIIECCAX U SIBJIEHUSIX.

BasoBble ucciiefoBaTeIbCKUE JeCTBUS:

YMeHMe MCIIO/Ib30BaTh IOCTAaBJI€HHbIE BOIPOCHI B KaueCTBe MHCTPYMEHTA ITO3HAHMS, a
TaK’)ke B KayecTBE OCHOBbI [Ji1 (OPMMPOBAHMSI TUIIOTE3bI IO TIPOBEPKE IMPaBUIbHOCTU
BbICKa3bIBAEMbBIX CY>KIIEHMIA;

MpuobpeTeHe OMbITa MO IJIAHMPOBAHUIO, OPraHM3allMM U TPOBEAEHUI0 YYEHUUYECKUX
9KCIIEPUMEHTOB, YMeHMe Hab/II0JaTh 32 XOJ0M IIPOllecca, CaMOCTOSITe/IbHO ITPOrHO3MPOBATh €ro
pe3ysbTar, (GOpMYyJIMPOBaTh OOOOIIEHNMS M BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO OIIbITa,
MUCCIeAOBaHMs, COCTAB/IATh OTUET O IMPOeJIaHHON padoTe.

Pa6oTa ¢ nHdopmaimeii:

yMeHMe BbIOMpaTh, aHAIM3MPOBATh ¥ MHTEPIIPETUPOBATh MHPOPMAIIMIO Pa3IMUHBIX BUIOB
1 GOpPM MpeaCcTaBaeHNs, TOJTYYaeMYI0 U3 Pa3HbIX MICTOYHMKOB (HayYHO-TIOMYJIIpHAs IMTEPATypa



XUMMUYECKOTO COJepsKaHusl, CIpaBOYHble TOCOOUSI, pecypcbl HWHTepHeTa), KpUTUYECKU
OIIEHMBATD IMPOTMBOPEUMBYIO U HEJJOCTOBEPHYIO MH(MOPMALINIO;

yMeHMe MPUMEHSITh pas3/IMUHble METO/IbI M 3aIMIPOChI MIPU MONUCKE U OTOOpe MHpOopMaImm 1
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAVMBIX JJISI BBITIOJTHEHNST YU€OHBIX 1 TO3HABATEIbHBIX 3324
ONpefe/IEHHOTO THUIA, MHpUoOpeTeHNre OIbITa B 00JaCTM MCIOJIb30BaHUSI MHGOPMAIVIOHHO-
KOMMYHMKATUBHBIX TEXHOJIOTUIA, OBJIaJIEHME KYJIbTYPOM aKTMBHOIO MCITOJIb30BAHMS PA3INYHBIX
TIOVICKOBBIX ~CUCTEM, CaMOCTOSITEJIbHO BbIOMpATh ONTUMAIbHYIO (OpPMY ITpe[CTaBJIEHMS
nHopmaIMM M WITIOCTPUPOBATh pelllaeMble 3aJauM HECJIOKHBIMM CXeMamy, AyarpaMmaMi,
Ipyrumu opMamu rpa@uky 1 MX KOMOMHALIUSIMMA;

yMeHMe MCIOJIb30BaTh ¥ aHAJIM3MPOBATh B IIporecce y4eOHOM M MCCIeA0BaTeTbCKOMN
JeSITeIbHOCTY MHGOPMAIMIO O BIMSIHUM ITPOMbIIIIIEHHOCTH, CEJTbCKOT'O XO3SICTBA M TPAHCIIOPTa
Ha COCTOSIHME OKPY’KaloleN MTPUPOAHO CPeMbI.

KoMMyHMKaTHBHBbIE YHUBEpCA/IbHbIE yUeOHbIe Ae/ICTBUS:

yMeHMsI 3aaBaTh BOIPOCHI (B Xofe namuaysora M (MaM) OUCKYCCUU) IO CYIIECTBY
06CYy>kHmaemMoil TeMbl, (OPMYJIMPOBAaTh CBOM TIPEIJIOKEHMS OTHOCUTETBbHO BBITIOJTHEHWS
MIpeIJIO>KEHHOM 3aaul;

YMEeHUSI TTpeJCTaBJISITh MOJTyUYeHHbIe pe3yJibTaThl TO3HABATEIbHOM JNeATeIbHOCTY B YCTHBIX
M TMCbMEHHBIX TEKCTaX; [eJaThb I[IPe3eHTAllMI0 pe3yJIbTaTOB BbBIMIOJHEHMUS] XUMMUUECKOTO
9KCIepuMeHTa (JIabOpaTOPHOTO OIbITa, JIAOOPATOPHOV pPabOThI IO MCCIENOBAaHMIO CBOVICTB
BeIlleCTB, Y4eOHOTO MPOEKTa);

YMeHMsI yUeOHOTO COTPYAHMUYECTBA CO CBEPCTHMKAMM B COBMECTHON MO3HABAaTEIbHOM U
MICC/IeIOBATEbCKOM JEesITeJIbHOCTY TPY pelleHny BO3HMKAMOIIMX MpobJieM Ha OCHOBE YYETa
OOIIMX WMHTEPEeCOB ¥ COIJIACOBAHMS TMO3UIMI (OOCYKAeHMUsI, OOMEH MHEHUSIMM, «MO3TOBbIE
IITYPMbI», KOOPAVHAIIMS COBMECTHBIX IEMICTBUIA, OTIpefesieHe KpUTepHeB IO OlleHKe KavyecTBa
BBITTOJTHEHHO pabOThI U ApyTue).

PeryisaTuBHbIe YHUBepCA/IbHbIE YUeOHbIE Ae/ICTBUS:

YMeHME CaMOCTOSITEIbHO OINpPeNessiTh LN IesITeTbHOCTU, TUIAaHMPOBATh, OCYIIECTBJISTh,
KOHTPOJIMPOBATh ¥ TMpU HEOOXOOMMOCTM KOPPEKTMPOBATH CBOIO [€ATETbHOCTh, BBIOMPATH
Hanbosiee 3(ddeKTMBHbIE CIIOCOOBI  pelleHus] y4YeOHBIX WM  IMO3HABaTeJbHBIX  3a/ady,
CaMOCTOSITEJIbHO COCTaBJIITh WMJIM KOPPEKTUPOBATb IMPEAJIOKEHHBIN aJTOPUTM OEICTBUN TIPU
BBITIIOJIHEHUM 3aaHMiI C YYETOM IIOJyYEHMS] HOBBIX 3HaHMM 00 M3y4yaeMbIX OOBEKTax -
BeIIeCTBax M peakiusiX, OlleHUBaTb COOTBETCTBME IOJTYUYEHHOTO pe3yJbTaTa 3asBJIEHHOM LIeJiH,
yMeHMe UCIIOIb30BaTh M aHAIM3MPOBATh KOHTEKCTDI, IIpe/ijiaraeMbie B YCJIOBUY 3aIaHUA.

ITPEAMETHBIE PE3YJIbTATBI

B cocrtaBe mnpeaMeTHbIX pe3yJIbTATOB [0 OCBOEHMIO O00S13aTEJBHOTO COMEPSKaHMSI,
YCTaHOBJIEHHOTO JaHHOV (QefepajbHOM paboueil TMPOrpaMMON, BbIIEJISIOT: OCBOEHHbIE
OOYyYalOIIMMMUCS Hay4yHble 3HAHWUSI, YMEHMSI M CIIOCOOBI [ECTBUIA, CHeluduIecKue s
MpeaMeTHOM 00yacTy «XUMMKsS», BUObI OESTEIbHOCTY IO ITOJYUYEHMIO HOBOI'O 3HAHMS, €ro
VHTEPIpEeTaLyn, Mpeobpa3soBaHNIO U TPUMEHEHNIO B PA3/IMYHBIX YUeOHBIX ¥ HOBBIX CUTYAIIUSX.

K konity obyuenus B 8 Kjacce mpenMeTHble pe3ysbTaTbl Ha 6a30BOM YpPOBHE OJIKHBI
oTpaykaTb CPOPMMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHMIA:

®  pPaCKpbIBAaTb CMbICJ OCHOBHBIX XMMWYECKMUX IOHSITUIA: aTOM, MOJIEKYJIa, XMMUUECKUI

3JIEMEHT, IIPOCTOe BEIeCTBO, CJOXKHOE BEeIIeCTBO, CMeChb (OOHOpPOIHAS U
HEOIHOPOJHAsI), BAJIEHTHOCTb, OTHOCUTEJbHAs AaTOMHAas ¥ MOJIEKYJIIpHAsT Macca,
KOJIMUECTBO BeIeCTBa, MOJb, MOJIIpHas Macca, MaccoBas HOJISI XUMUYECKOTO
9JIeMeHTa B COEOVHEHMM, MOJISIpHbII OOBEM, OKCHUI, KUCIOTa, OCHOBaHME, COJIb,



3JIEKTPOOTPULIATENIBHOCTD, CTENIeHb OKMUCIEHNS, XMMUYecKasl peakuysi, Kiaaccubukaims
peaxkuMii: peakiuy COeqUHEHMs, PeaKkIMy Pa3/IoKeHNs, peakuyy 3aMelleHMs], peakinn
obMmeHa, 3K30- 1 SHIOTEPMMUECKIe peaklyn, TerioBoi adeKT peakiuy, iopo aToma,
9JIEKTPOHHBIM CJIOM aToOMa, aTOMHas OpOWUTalb, pagMyC aTroma, XMMMUUECKasl CBSI3b,
TIOJIIPHAST M HETIOJISIPHAsl KOBaJIeHTHAs! CBSI3b, MOHHASI CBS3b, MOH, KAaTWOH, aHMOH,
pacTBOp, MaccoBast JOJISI BelllecTBa (MPOIEHTHAsI KOHIIEHTPAIVsI) B PaCTBODE;
MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMWYECKUX TIOHATUI ¥ TPUMEHSATb 3TU
TIOHSITUSI ITPU OTMCAaHMM BellleCTB U UX MpeBpallleHuit;

UCIIO/Ib30BaTh XUMMUYECKYI0 CUMBOJIMKY [JIsl COCTaBjieHMs: GOpPMysa BellecTB U
YpPaBHEHUI XUMUUECKUX PEaKIINIA;

OmnpeessiTb BaJ€HTHOCTb aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIVHEHMSX, CTeleHb
OKMCJIEHUSI 3JIEMEHTOB B OWMHApPHBIX COEOVHEHUSIX, TPUHAIJIEXXHOCTb BEIIeCTB K
ONpeNe/IEHHOMY KJIAcCy COemMHeHui 1o ¢opMmyJsiaM, BUI XUMMUYECKOM CBSI3U
(KoBajIeHTHAs ¥ MIOHHAs) B HEOPTaHNYECKUX COeIUHEHMSX;

packpbiBaTh cMbIci [lepmomnueckoro 3akona [. Y. MeHpeneeBa: AeMOHCTPUPOBATh
NOHMMaHue MepUOIUYeCKOM 3aBUCUMOCTM CBOMCTB XMMMUYECKUX 3JIEMEHTOB OT MX
nosioxkeHust B Ilepmomuyeckon cucreMe, 3aKOHOB COXPaHEHMsI MacChl BeIIECTB,
TIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yueHusI, 3aKoHa ABOTaIpo;

ONMMChIBaTh M XapakTepuszoBaTb TabmuuHyio dopmy Ilepuommnueckont cCuUCTEMBI
XUMUYECKMUX 3JIEMEHTOB: DPa3iMuaTh TMOHATMS <«IJIaBHasl moarpynmna (A-rpymma)» u
«mobouHass moxarpymmna (B-rpymnma)», masble M 6OJBIIME TEPUOMbI, COOTHOCUTD
0603HaueHusI, KOTOpble MMEIOTCS B Tabymie «[lepuommueckass cucremMa XMMUUECKUX
aemeHToB [I. V1. MeHpeneeBa» C YMCJIOBBIMM XapaKTePUCTMKAMM CTPOEHUSI aTOMOB
XUMUYECKMUX 3JIEMEHTOB (COCTaB U 3apsif, sapa, oOllllee 4YMCIO 3JIeKTPOHOB U
pacnpefiesieHye UX 10 3JIeKTPOHHBIM CJIOSIM);

KJIaccuuIpoBaTh XMMUUECKHE 3JIeMEeHTbl, HeOpraHMYeCKye BelecTBa, XUMUJecKkue
peakumu (IO YMCJIY U COCTaBY YYaCTBYIOUIMX B peaKklMM BeleCTB, MO TeMJIOBOMY
apdekry);

XapaKTepu30BaThb (OMMCBHIBATH) OOILME XMMMUECKNMEe CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, TOATBEPKIAsl  OMMCaHME TMpUMEpaMM  MOJIEKYJIIPHBIX  YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

IIPOrHO3MPOBAaTh CBOMCTBA BeLIECTB B 3aBUCMMOCTM OT UX KaueCTBEHHOI'O COCTaBa,
BO3MOSKHOCTY ITPOTEKAHMSI XMMUYECKUX MPeBpallieHNIi B Pa3IMUHbIX YCIOBUSIX;
BBIUMCJIITh OTHOCUTEJIbHYIO MOJIEKY/ISIDHYIO ¥ MOJISIDHYIO MacChl BeIeCTB, MaCCOBYIO
IOJII0 XMMUYECKOTO 3JieMeHTa 1o ¢hopmyJsie coequHeHNsl, MaCCOBYIO JIOJIIO BellleCTBa B
pacTBope, MPOBOIUTb PACUYETHI IO YPABHEHMIO XMMUUECKO peaKiym;

IIPYIMEHSITh OCHOBHbBIE OIepalyi MbICIUTEIbHON NeSITeIbHOCTY — aHajIu3 M CUHTE3,
CcpaBHEeHMe, 0600IIeHNe, CUCTEMATU3ALINIO, KiIaccuUKaIMio, BbISIBJIEHNE MTPUYNHHO--
CJIe[ICTBEHHBIX CBSI3el — [IJIS1 M3yUeHMs CBOWMCTB BEIIECTB M XUMMUUECKMX DPeaKIui,
eCTeCTBeHHO-HayuHble ~ MeTOAbl  [O3HaHusI —  HaOJIoJeHMe,  U3MepeHMe,
MOJe/IMPOBaHMe, IKCIIePUMEHT (peasibHbIN U MbIC/IEHHBIN);

CleoBaTh MMpaBMjaM TIOJAb30BAaHMSI XMMMUECKOM TMOCYJOM U  J1abopaTOPHBIM
obopyoBaHMeM, a Takke IMpaBujiaM oOOpaleHus] C BellleCTBaMU B COOTBETCTBUU C
MHCTPYKIMSIMA TI0 BBITIOJIHEHMIO JIAOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJTYYEHUIO
" cobMpaHuio ra3000pasHbIX BeIIeCTB (BOIOPOAA M KUCJIOPOZA), MPUTOTOBJIEHUIO
pPacTBOPOB C OIpPeeIEHHOM MacCOBOI J0Jieli PACTBOPEHHOTO BEIECTBA, IVIAHMPOBATh



U TIPOBOJUTb XUMMUYECKMEe 3KCIIepMMEHThI IO paclo3HaBaHMIO PAacCTBOPOB IIesioueil U
KHUCJIOT C MIOMOIIIbIO MHAMKATOPOB (J1akMycC, peHondTaenH, MeTUJIOPAHX U ApyTHe).

K xonIty o6yuyeHust B 9 Kjaacce npeaMeTHbIe pe3yJibTaTbl Ha 6a30BOM YPOBHE TO/KHbI
OTpaskaTb CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHMIA:

PacKpbIBaTh CMbIC OCHOBHBIX XMMWYECKUX TOHSITUM: XMMUYECKUI 3JIEMEHT, aTOM,
MOJIeKYJIa, MOH, KaTMOH, aHMOH, ITPOCTOE BEIECTBO, CJIOSKHOE BEIECTBO, BaJIEHTHOCTb,
3JIEKTPOOTPULIATENIBHOCTD, CTEMEeHb OKMUCIEHWSI, XMMMUUECKas peaKklus, XUMUYecKast
CBSI3b, TEIJIOBOM 3(Q(dEKT peakuyyu, MOJb, MOJSIPHBIII OOBEM, pPacTBOp, 3JIEKTPOJIATHI,
HE3JIEKTPOJIUTBI, 3JIEKTPOJIUTUUECKAST [OMUCCOLMAIMS, peakluu MOHHOTO OOMeHa,
KaTajm3aTop, XMMMUECKOe paBHOBecue, oOpaTuMble ¥ HeoOpaTHMble pPeakiuu,
OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE  peakluy,  OKUCJIUTETb,  BOCCTAaHOBUTEJIb,
OKMCJIEHME ¥ BOCCTAHOBJIEHME, QJUIOTPOMMUsl, aM@OTEPHOCTb, XMMMUYECKasi CBS3b
(KOBajieHTHasl, MOHHAs, MeTa//IMYeckas), KpUCTa/UIMUecKass pelIeéTKa, KOppo3us
METaJUIOB, CIUIaBbl, CKOPOCTb XUMMWYECKOM peakiuy, TMpeleibHO [IOMyCTUMast
kouueHTpauus [TJ1K BeltiecTBa;

MJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMWYECKUX TIOHATUI ¥ TPUMEHSATb 3TU
TIOHSITYS TIPU OTMCAHMM BEILeCTB M UX TTPEeBpPaIlleHMIt;

MCITO/Tb30BaTh XUMMUYECKYIO CUMBOJIMKY [JI1 COCTaBJeHMS GOPMYJ BeIeCTB U
YpaBHEHUM XUMUUECKUX PeaKIyii;

ONpeJessiTh BAJIEHTHOCTb U CTENEeHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COeIMHEHMSIX PAa3IMYHOTO COCTaBa, IMPUHAIJIESKHOCTb BEIECTB K OIPeAeIEHHOMY
KJIaCCy COeIVHEeHMI 1o GopMysaM, BUI XUMUYECKOM CBSI3M (KOBaJIEHTHAsl, MOHHASs,
MeTa/uTMueckasi) B HEOPraHMUYeCKUX COeOVHEHMSX, 3apsy MOHAa IO XUMUUYECKOMU
dbopmysie, XxapakTep Cpelbl B BOJHBIX PAaCcTBOpPaX HEOPTraHUYECKUX COEIMHEHMIA, THUII
KPUCTA/UTMUECKOV PEIIETKM KOHKPETHOTO BEIIEeCTBa;

packpbiBaTh cMbIci [lepmroanueckoro 3akona [l. Y. MeHpeneeBa 1 IeMOHCTPUPOBATh
€ro TOHMMaHMe: OMMChIBaTh M XapaKTepu3oBaTh TabamuHyio dopmy Ilepuogmueckon
CUCTEMBI XMMWYECKMX 3JIEMEHTOB: pa3iMuaTh TOHATUS <«TjaBHas moarpymnma (A-
rpynmna)» u «mnobouHas noparpymnmna (b-rpymnma)», manbie ¥ OGosblive TEPUOJIBbI,
COOTHOCUTh O0O3HAUeHMsI, KOTOpble WMEIOTCS B TEePUOANYECKON Tabsmie, C
YMCJIOBBIMM XapaKTEPUCTUKAMM CTPOEHMUS aTOMOB XMMMUECKMX 3JIEMEHTOB (COCTaB U
3apsp sapa, obIlIee YMC/IO 3JIEKTPOHOB U paclpefesieHle X MO 3JIeKTPOHHBIM CJIOSIM),
OOBSICHATh OOIIMe 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB 3JIEMEHTOB U UX
COeIMHEeHMIA B TIpe/iesiax MajIbIX MEPUOOB M IJIaBHBIX MOATPYII C YUYETOM CTPOEHMUS
UX aTOMOB;

KJIaccuuUIMpoBaTh XMMUYECKUE 3JIEMEHTbI, HEOPraHMYECKMEe BEIeCTBa, XUMUYECKue
peakuyu (IO YMCJIIY M COCTaBY YYaCTBYIOIIMX B peaKklMy BeIIeCTB, MO TEIMJIOBOMY
3¢ deKTy, 1Mo M3MEHEHMIO CTENIEHEN OKMUCIEHUSI XMMUYECKUX 3JIEMEHTOB);
XapaKTepu3oBaTb (OMMCHIBATh) OOIIMe U crenuduyeckre XUMUUYECKNME CBOMCTBA
MIPOCTBIX U CJIOKHBIX BEILeCTB, TIOJTBEPKAAsl OMMCaHMe TIPUMepaMy MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINI;

COCTaBJISITh YPAaBHEHMS 3JIEKTPOJIUTUUYECKON AVCCOLMALIMM KUCIIOT, IIeJI0Ueil U COJIeN,
TIOJIHbIE ¥ COKpAIlIEHHbIE YPAaBHEHMS Peakinil MOHHOTO OOMeHa, YpaBHEHUSI PeaKIInid,
TIOTBEPKAAIONINX  CYIIECTBOBAHME TE€HETUMYECKOM CBSI3M MEXKIY BellecTBamMu
PasIMYHbBIX KJIACCOB,;

PacKpbIBaTh CYIIHOCTb OKMUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIM MOCPEICTBOM
COCTaBJIEHMSI 3JIEKTPOHHOTO GaslaHCca 3TUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTM OT UX CTPOEHUSI, BO3MOKHOCTU
MTPOTEKAHMS] XMMUYECKUX TIPEBPAIEHNI B PA3TNYHBIX YCJIOBUSX;

BBIYMCJIITh OTHOCUTEIbHYIO MOJIEKY/ISIPHYIO ¥ MOJISIPHYIO MacChl BEIECTB, MaCCOBYIO
IOJTIO XMMUYECKOTO 3JIeMeHTa 1o hopmyJie COeAHEHNSI, MaCCOBYIO JJOJIIO BEIlleCTBA B
pacTBOpe, MPOBOJIUTb PACUYETHI MO YPABHEHMIO XMMUYECKO peaKIum;



cobymonaTh TpaBMia TIOJb30BAaHUSI XMMMWYECKOV IIOCY[Oi ¥ JIabopaTOPHBIM
obopysoBaHMEM, a TaKKe MpaBuaa OOpallleHus] C BeIeCTBaMM B COOTBETCTBUU C
MHCTPYKIMSIMM TI0 BBITIOJIHEHMIO JIAGOPATOPHBIX XMMUUYECKUX OIBITOB IO MOJTYUYEHUIO
" COGMPAHMIO ra3000pa3HbIX BEIIEeCTB (aMMMaKa U YIJIEKUCIIOrO rasa);

IPOBOJIMATDL pPEeaKIMi, MOATBEPKAAIOIIME KAaUueCTBEHHbBI COCTAB Pas3JMYHbIX BEIECTB:
pacro3HaBaTh OIMbBITHBIM MYTEM XJIOPUO-, GPOMUA-, MOAUA-, KapboHaT-, docdar-,
CUIMKAT-, CyJb(aT-, TUIPOKCUA-MOHBI, KAaTMOHbI aMMOHMS ¥ WMOHBbI M3YUEHHBIX
METaJIJIOB, MPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTAaHUUECKUX BEIIECTB;
IPYMEHSITb OCHOBHbIE OIepalyy MbICUTETbHOV NesITeIbHOCTY — aHaJu3 U CUHTE3,
CpaBHeHMe, O0O6OOIEeHNe, CHCTEMATU3allMIO, BbISBJIEHNE MPUUNMHHO-CIEICTBEHHBIX
CBsI3eii — JJIT M3yYeHMs] CBOVICTB BEIECTB M XMMUYECKUX PpeaKiuil, eCTeCTBEHHO-
HayyHble METOJbl T[O3HAHUS — HaOJMIOJeHue, u3MepeHue, MOJAEIMPOBaHNE,
9KCHEPUMEHT (peasbHbIM M MbICJIEHHBIN).



TEMATHUYECKOE ITJTAHUPOBAHUE 8 KJIACC

HaunmenoBanme

KosnuecTBo yacoB

Ne dekTpoHHbIe (MG poBbIE)
- pasfiejioB ¥ TeM Beero KouTtposibHbie IIpakTHueckue 06pA3OBATe/bHBIE PECYPCHI
porpamMmbl paboThbI padoThI
Pasgen 1. [lepBoHavasbHbIe XMMUYECKUE TTIOHSATHUS
XumMus — BaskHAasI
11 006J1aCTb eCTeCTBO3HAHMS s 9 bubmorexka HOK
U TIPAKTUYECKOM https://m.edsoo.ru/7f41837c
IesTeJIbHOCTY YeJIoBeKa
1.2 BeitiecTBa 1 Xmmuueckue 15 1 Bubmmorexka IOK
peaxuun https://m.edsoo.ru/7f41837c
Utoro 1o paspeny 20
Paspen 2. Baxkueiiiinye npeacTaBUTe I HEOPTaHUUECKUX BeIlleCTB
91 Bosgoyx. Kuciopon. 6 Bubmmorexka LHOK
IMousaTre 06 oxkcumax https://m.edsoo.ru/7f41837¢
99 Bonopog.ITonstie o g 1 bubmoreka HOK
KMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
93 Bopna. PacTtBopbl. s 1 ! Bubmmoreka IIOK
[ToHsaTne 06 OCHOBaHUSIX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJTaCChI
2.4 HEOpPraHNYeCKux 11 1 1 Bubmvorexa LIOK
. https://m.edsoo.ru/7f41837c¢
COoeqVHEeHUN
Uroro o paspeny 30

Paspen 3. ITepuoanueckuii 3akoH u Ilepuoamyeckas cucrema xumMmmuueckux sneMmeHToB JI. V1. MengeneeBa. CTpoeHue aToOMOB.

Xumuuyeckasi cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTE/TbHbIE pearknun




IMepuopyuueckuii 3aKOH U
ITepuognueckast cucrema

3.1 XUMUUYECKUX DJIEMEHTOB 7 Bubmorexa HOK
https://m.edsoo.ru/7f41837c
. . Meungesneesna.
CTpoenne aToma
Xummyeckasi CBSI3b.

3.9 OxucmTenbHO- g bu6mmoreka HOK
BOCCTaHOBUTEJIbHbIE https://m.edsoo.ru/7f41837¢
peaxkiun

HWroro mo pasmeny 15 BuGmiorexa TIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 BuGmiorexa TIOK
https://m.edsoo.ru/7f41837¢
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Haumenosauue KommuecTBo yacoB
Ne dekTpoHHbIe (M poBbIe)
pa3fesioB U TeM KoHTpo/ibHBIE IIpakTHueckue
/i Bcero oOpasoBaTeIbHbIE PecypcChl
MporpamMmbI paboThI paboThI
Pasgen 1. BeiecTBo 1 XuMuuecKue peaxkmuu
IToBTOpEHME U
11 yriIy6sieHNe 3HaHUI 5 1 bubmmoreka LJOK
) OCHOBHBIX pas3/ie/ioB https://m.edsoo.ru/7f41a636
Kypca 8 Kimacca
OcHoBHbIE
12 S AKOHOMEPHOC 4 Bbubmmorexka HOK
. KOHOMEPHOCTH
P . https:/m.edsoo.ru/7f41a636
XUMMUYECKUX PeaKLyin
DJIEKTPOJIUTUYECKAS
13 Iyccoumanmysl. 8 ] | bubmorexka HOK
' XuMuueckue peakuyum B https://m.edsoo.ru/7f41a636
pacTBOpax
Wtoro 1o pasmeny 17
Pasnen 2. HemeTanabl ¥ UX coegMHEHMS
O611as xapakKTepuCcTHKa
91 Hl P P 4 1 bubmorexka IOK
. XUMMUUYECKUX JIEMEHTOB
https:/m.edsoo.ru/7f41a636
VIIA-rpynmnsbl. ['anoresst
O611as xapakTepucTmKa
9.9 XUMUUYECKUX 3JIeMEHTOB 6 bubmorexka HOK

VIA-rpynmnbl. Cepa u eé
COeIMHEHMSI

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




OO611as xapakTepuCcTUKa
9.3 XUMMWYECKMUX 3JIEMEHTOB . 1 Bubmmorexka IOK
) VA-rpynmsbl. A3or, https://m.edsoo.ru/7f41a636

docdop 1 ux coenyiHeHNS

O6111as xapaKTepucTUKa
XUMMUUYECKUX JIEMEHTOB

bu6 OK
2.4 IVA-rpynmel. Yraepon u 8 1 9 nbmorexa 11

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

KPEMHUI U UX
COeIMHEHMSI

Wroro no pasneny 25

Pa3pen 3. MeTalabl M X COeIVTHEHMST

71 O61111e cBoOMCTBA 4 Bubmmoreka IIOK
) METaJIJIOB https://m.edsoo.ru/7f41a636
3.9 Baskueriie metasibl 1 16 ] 5 Bubmmoreka IIOK
) UX COeIMHEeHUs https://m.edsoo.ru/7f41a636
Wtoro no paspeny 20

Paszgen 4. Xumus u okpykamwinas cpega

41 BemectBa u matepuasbl B 2 bu6mmoreka IIOK
) KU3HM 4YeJIoBeKa https://m.edsoo.ru/7f41a636
Wroro 1o pasmeny 3
Bbubmmorexka HOK
PesepBHOe Bpemst 3

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

OBIIEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68 4 7




YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O
ITPOLIECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbBI IJI1 YYEHUKA

Xumus. 8 kiacc: yueb. st obieoobpasoBaTebHbIX yupeskaenmii / O.C. ['abpuensH. - 3-e u3p,,
crpeotu. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9 kiacc: yueb. gjst obiieobpasoBarenbHbIx yupeskaennit / O.C. I'abpuensH. - 3-e usgm.,
crpeotu. - M.: [Ipoda, 2022. - 286 c.

METOANYECKUE MATEPHUAJIbI OJISI YUYUTEJISA

1. T'abpuensan O. C., Bockoboinukosa H. I1., SliurykoBa A. B. HacronbpHast KHura yumTess.
Xumus. 8 ki1.: Meroguueckoe ocobue. - M.: Ipoda, 2021.

2. T'abpuensia O. C., SdurykoBa A. B. Tetpanb it 1abopaTOPHBIX OMBITOB U IMTPAKTUYECKMUX
pa6ort. 8 k1. K yuebunky O. C. 'abpuensina «Xumus. 8 kimacc». M.: Ipoda, 2022.

3. 'abpuensH, O. C. Metonnueckoe rnocob6me K yue6Huky O. C. ['abpuensiHa « Xummsi». 8
kiacc / O. C. T'abpuensu. — M. : Ipoda, 2021. — 109.

4. Xumus : TexHosornueckue kaptol K yue6Huky O. C. 'abpuensHa «Xumusi. 8 kiace» :
MeTtoauueckoe mocobue / JI. 1. AcanoBa. — M. : JIpoda, 2020

5. Xummns. 8 xi.: KouTposbHbie 1 poBepouHbie paboThl K yuebumky O. C. I'abpuesnsHa
«Xumus. 8» / O. C. I'abpuensn, [1. H. Bepeskun, A. A. Yiakosa u np. - M.: lIpoda, 2022.
JlaHHbIE

IIVdPOBBIE OBPA3OBATEJ/IbBHBIE PECYPCbBI 1 PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I"azeta «Xumusi» 1 canT mJis yunress «51 uay Ha YpOK XUMUM»
http://him.1september.ru Enynas xosnekiust ITOP: ITpenqmeTHast KoymeKumst « Xumus»
http://school-collection.edu.ru/collection/chemistry EcTrecTBeHHO-Hay4YHble 9KCIIEPUMEHTHI:
xummst. Komtekimst Poccuiickoro o611eo6pa3oBaTebHOTO TopTasa

http://experiment.edu.ru AJIXUMHUK: cairt JI.IO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onumImmana mKoOJIbHUKOB 110 XUMUU
http://chem.rusolymp.ru Oprannyeckasi XMMusi: 3JIEKTPOHHBIN YUeOHUK IJIS1 CPEAHEN ITKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMMMI: JIEKTPOHHBIN YUEOHNUK

http://www hemi.nsu.ru OTKpbITBIN KOJTEIK: XUMUS

http://www.chemistry.ru JIucraHiMoHHas OJIMMIMAAa M0 XUMUM: TeJIEKOMMYHUKAIIMOHHbIN
06pa3oBaTe/IbHBIN ITPOEKT



