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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B oOpazoBareibHbIX opranuzauusax Poccuiickoit denepanuu. Pabouas nporpamma
1o xumuH s 8-9 KiraccoB (0a30BblIil YPOBeHb) OPHCHTHPOBAHA HA PEANIU3aAIIUI0 B
HeHTpe o0pa3oBaHus €CTeCTBEHHOHAYYHOM 7| TEeXHOJOTHYEeCKOM
HanpasJjeHHocTell «Touka pocta», coznanHoro Ha 6aze MKOY «Pa3BerheBckas
COII» Xenesnoropckoro paitoHa Kypckolt o6macTu ¢ I1eiabl0 pa3BUTHS Y
oOy4JaromMxcs  €CTeCTBEHHOHAy4YHOM, MaTeMaTh4yeckoi, HHPOPMalUOHHOM
IPaMOTHOCTH, (OPMUPOBAHMS KPUTUUECKOTO U KPEATUBHOTO  MBIIUICHUS,
COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHOM M  TEXHOJOTHMYECKOM
HAIPABJICHHOCTH, a TaKXe JJIsl MPAKTUYECKOU OTpaboTKU yueOHOro Marepuania o
yueOHbIM npeameTram «Duszukay, «Xumusy, «buonorusy.

[Iporpamma mo XuMuM [Ma€T NpECTaBICHUE O LENAX, OOIel CTpaTeruu
oOydeHHMs, BOCIHMTAHHUS ¢ Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMH Y4YEOHOIO
npeamera, YCTaHABIIMBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
IpeAyCMAaTPUBAET PACHPEACIICHHE €ro IO KjaccaM M CTPYKTYpUPOBAaHUE IO
pazzmeinaM M TEMaM IPOrPaMMbl 0 XUMHUH, OIpPEIETSAET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEPUCTUKHU COZIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOrOo  TIpoIlecca, BO3PACTHBIX
0COOEHHOCTEW O00ydYaronuxcs, ONpenensieT BO3MOXXHOCTH —TpeaMera  JUis
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUH K
pe3yipTataMm 00y4YeHHs XMMUU Ha YPOBHE LieJIel U3yUeHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATENBHOM JESITEIbHOCTH OO0YYaloIIerocss MO OCBOEHUIO
y4e0HOTO CoIepKaHUSI.

3HaHWE XHMHUHU CIY)KUT OCHOBOM Jiis (pOPMUPOBAHUS MHUPOBO33PEHUS
00yyJarouierocsi, ero MpeACTaBICHUIl O MaTEpPUAIbLHOM €IUHCTBE MHpPA, BAXKHYIO
poJib UTparoT (POpMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSAX
SHEPruM W 00 HBOJIIOLMHU BEIIECTB B MPUPOAE, O MYyTAX PELICHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUCCKOM,
MUIIEBON M 3KOJOTHYECKON 6€30MacHOCTH, MTPOOJIEM 3IpaBOOXPaHEHHUS.

N3yuenne xumun:

CHOCOOCTBYET  peaji3alid  BO3MOMKHOCTEH  JJIi  CaMOpas3BUTHS U
(dbopMupoBaHUs KyJIbTYphl IMYHOCTH, €€ 00111ei 1 (YHKIIMOHAIBHOW TPaMOTHOCTH;



BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
o0ydJaromuxcs, HaBBIKOB MX CaMOCTOSITEILHOM  y4yeOHOU  JIeSITeNbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM )XKM3HU, TaK U B TPOPECCUOHAIBLHON JIEATEeIbHOCTH;

3HAKOMUT CO CHENU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3TJIsA/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISICTCS OTBETCTBEHHBIM
3TaroM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH 00YyYaIOIMUXCS;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUM XUMHUU OOECIeuMBarOTCsS crenudukon
ColepKaHMsl  y4eOHOro  MpeIMeTa, KOTOPBIM  SIBISIETCS  MEeJarornuecku
aJanTUPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKU XMMHUHM Ha OTNpPEEIEHHOM dTare e
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 0O0IIEero oOpa3oBaHUs OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHWMYEeCKOM XUMHUHM U HEKOTOPHIX OT/ACJIBHBIX 3HAYMMBIX ITOHATHM
OpraHUYeCKON XUMHUHU.

CtpykTypa cojaepaHusi MpOorpaMMbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro moaxoja k €€ m3zydueHuro. ConepkaHue CKIaAbIBAETCS M3 CHCTEMBI
HNOHATUN O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IMOHITHUI O XUMUYECKON
peakuuu. OO0e 3TU CHCTEMBI CTPYKTYpPHO OpPraHU30BAaHbl 10 MPUHIUITY
NOCJIEIOBATENIBHOTO Pa3BUTHUS 3HAHUK HA OCHOBE TEOPETHUECKUX IPEACTABICHUM
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpEeACTaBICHUNW 00 »HIEKTPOJUTHUECKONM JUCCOLUMALMMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUA paccMaTPUBAIOTCS Ha OCHOBE AMIMPHUYECKU
MOJIYYCHHBIX U OCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
VpPOBHS K JPYyromMy, BBITIOJHSS (QYHKIUKM OOBSACHEHHS W IPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
M3y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl MO XUMHH  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISIONICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMsI B Hayke. M3ydeHue XUMHU MPOUCXOJUT C MPUBICUCHHEM



3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMETOB: «OKpYKaOMUH MUp»,
«buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHMH XUMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NESATeIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJIBTYpPHI.
3amaya ydyeOHOro mnpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XUMUUYECKHX
3HAaHUW — BaXHEUIIUX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETHUUYECKUX MOJOKEHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAayYHBIM METOJIaM T[IO3HaHUS TIPU M3YUYCHHH BEIIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTUU TMO3HABATEIBLHBIX YMECHHUUN U
UX TPUMEHEHWU B Y4YCOHO-TIO3HABATEIBHOM M Y4eOHO-HCCIIENOBATEILCKON
NeSATeIbHOCTH, OCBOCHUHM TpaBWi Oe30macHOTro oOpallieHus ¢ BeIleCTBaMU B
MOBCETHEBHOM JKU3HHU.

[Ipu u3ydyeHMM XUMHUM HAa YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUsS Ba)KHOE
3HAYCHHUE TPUOOPETN TaKKe IIENH, KaK:

— (QopMHpOBaHHE WHTEIJICKTYaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM0o0Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY TNPHHSATHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HH,

—  HamnpaBJICHHOCTh OOYYEeHHMs] HAa CHUCTEMaTH4YeCKOe MpUOOIIEeHHE
oOydJarommxcs K CaMOCTOSTENBHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W PA3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrniedyeHUe YCIOBUH, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yJarOIITUMUCS
OTbITAa Pa3HOOOPA3HOM MEATETLHOCTH, IMO3HAHUA W CAaMOMO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMII), UMEIOIIHNX YHUBEPCAIbHOE 3HAUECHHE IJIS
Pa3IMYHBIX BUJOB AEATEIbHOCTH;

— ¢QopmupoBanre 00meH (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOM
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPY’KaIOUIEro MUpa, MCIHOJIb3ysl 3HAHUS W OIbIT, MOJYYEHHBbIE MPU H3YyYEHUH
XUMHH, TPUMEHATh HMX TPH PEHICHUU Mpo0JeM B TOBCETHEBHOW JKU3HU W
TPYZOBOU JAEATEIbHOCTH;

— ¢opMmupoBaHHE y OOYyYalOImMXCS T'YMaHUCTUYECKUX OTHOIICHUH,
MMOHUMAHHSI [IEHHOCTH XUMHWYECKUX 3HAHUU 71 BBIPAOOTKH HKOJIOTUYECKHU
[IeJIeCO00Pa3HOTO TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEIAX
COXpaHEHHMs CBOETO 3JJ0POBbs M OKPY’KAIOUIEH MTPUPOITHON CPEIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIUTAaHUI0O Ha OCHOBE YCBOCHHUS OOIIEUYETIOBEYECKUX IIEHHOCTEH,
FOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiis U HANPaBICHHOCTHU JaJbHEUIIEro
00yUYeHMUS.



OOmiee YWCIO dYacoB, OTBEACHHBIX MJIs HW3YYCHHS XHMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 4acoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIIACC

(nMpakTHYeckasi 4acThb Y4eOHOro cojep:KaHHsl NpeAMeTa YCHJIeHAa MaTephaJibHO-
TeXHH4Yeckoii 0a3oii umeHTpa «Touka pocray, HCHOJIb3YeMOro [Jisi peajnM3aluu
oOpa3oBaTeJbHBIX MPOrpaMM B paMKaX NpPenoJaBaHUs XUMMH)

IlepBoHayaibHbIe XUMHUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PDu3nyeckre CBOHCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE
BemecTB. [loHsTHE O MeTOoMaxX MO3HAHUSA B XMUMHUHU. YHCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3jeneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSTHCTBa cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHOcuTenpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMUYECKOrO AJIEMEHTa B
COCTMHEHUH.

KonuuectBo BemectBa. Moabs. MorsipHast Macca. B3auMocCBs3b KOIMYECTBA,
Macchl M YHCIa CTPYKTYPHBIX €IMHHUIl BemiectBa. Pacu€tel mo dopmynam
XUMHYECKUX COCTUHEHUH.

Ouznyeckue U XUMUYECKUE SIBICHUS. XUMUYECKas peakiust U €€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEAKINi (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 00OpYAOBAaHUEM, U3YyUEHHUE M ONHUCAHHE
bU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HAOIIOJICHUE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAlMd BOJbl) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUHN, HaOII0JICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
meau (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM conr menu (11),
M3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIApUBAHUE, NUCTHUIAIUS, XpoMaTorpadus, MpoBeACHNE OYNCTKHA TTOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHMS MACChl, CO3JaHUE MOJEIeHd MOJEKY
(1apocTep>KHEBBIX).

Ba:kHeililne nmpeacTaBuTe/IM HEOPraHUYECKHUX BellleCTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopon — anemeHT u mpocToe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopoma. CrocoObl
MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopot
KHcyiopoa B mpupojie. O30H — ayioTponHas MoAu(pUKAIUs KUCIOPOoaa.

TemioBoit >P¢GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKUUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUIICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHrue 030HOBOTO CIIOS.

Bonopon — n»nemMeHT u mpocToe BemlecTBO. HaxokaeHue Boaopoaa B
npupojse, GU3MYeCKHe ¢ XUMUYECKHUE CBOWCTBAa, TMPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaotsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CBOMCTBA BOABL. Bojga Kkak pacTBOputelb. PacTBOpHIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3zyromniie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcupoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHYECKHUE cBoucTBa KuciaoT. Psan aktuBHocth MetaiioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @U3n4ecKue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomydenue counen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUMU.

Xumuueckuit IKcnepumenm:

KAUECTBCHHOE ONPENCICHUE COAEPXKAHUS KHUCIOpOJa B BO3AYXE,
NoJIy4eHue, coOMpaHue, pacno3HaBaHUE U U3yUYEHHE CBOWCTB KUCIOPOa,
HAOJIFOICHUE B3aWMOJICHCTBUSI BEHIECTB C KHCIOPOJOM W YCJIOBHS
BO3HMKHOBEHHUSI M TMPEKPAIICHUS] TOpeHUs (Moxapa), O3HAKOMJIEHUE C
oOpasliaMu OKCHOB W OINMUCAaHWE WX CBOWCTB, MOJydYeHHE, COOMpaHHeE,
pacmo3HaBaHHUE€ M M3y4YEHHE  CBOMCTB  Bojopoja  (TopeHwue),
B3aMMojieiicTBe Boaopojga ¢ okcuaoM wMeau  (ll)  (Bo3mokHO
WCIIOJIb30BaHUE BUJEOMATEPHUATIOB), HaOJIOJEHUE O0O0pa3lioB BEIIECTB



KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOEHHOCTEN pacTBOpEHUs
BEILECTB C PA3JIMYHONW PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C
OIIPEEIIEHHOU MacCOBOM JOJIEH PaCTBOPEHHOTO BELIECTBA,
B3aUMOJICHCTBHE BOJABI C MeTaulaMu (HATpUEM U KajbllieM) (BO3MOXKHO
UCITIOJIb30BaHHE BUJICOMATEPUAJIOB), UCCIIEJIOBAHUE 00pasioB
HEOpPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB, HAOIIOJEHUE U3MEHEHUS
OKpacKM HMHIUKATOPOB B pACTBOPAX KHUCIOT M UIENOYEH, H3YyYCHHE
B3aumojencTBus okcuna menu (II) ¢ pacTBopom cCepHOW KHUCIOTHI,
KMCJIOT €  MeTajulaMM, pEakuuMd  HEUTpaau3aluu, IOJy4YeHue
HEpPACTBOPUMBIX OCHOBAHUWM, BBITECHEHHE OJHOIO METaJla APYTUM W3
pacTBOpa COJIM, pEIICHHE OSKCIEPUMEHTAIbHBIX 3a7ad MO0 TeME
«Baxnenue KJIaCChI HEOPraHUYECKUX COEIMHEHUI (c
HCNO/Ib30BaHHeM 00opynoBaHus « Touka poctay).

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHune aToMoB. XHMMHYECKAsi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUNT

[lepBbie TOMBITKH KIACCH(UKAIMU XUMUYECKUX dyeMeHTOoB. [lonsTtue o
IPYIINax CXOIHBIX 3JIEMEHTOB (ILEJIOYHBbIE M IIECJTOYHO3EMEIbHBIE METAIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(PpOTEpHbIE OKCHIBI
U TUAPOKCHUBI.

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N.  MenneneeBa.  Koporkomepuomnas W JUIMHHONEpHOAHAs  (pOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3meMeHToB J[. 1. Menneneea. [lepuoast
u rpynnbl. PU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB HepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuonnueckorn cucremsl [[. M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoit cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYINaM U NEPUOIaM.

3nauenue [lepuoanueckoro 3akona u [lepuoanueckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Il pa3BUTHS Hayku M npaktuku. [[. M. MenneneeB — y4€Hbld U
IPaKJIaHHH.

Xumuueckass cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.



Crenenp  okucieHus.  OKHCIHMTENIBHO--BOCCTAHOBUTEIBHBIE  PEAKLHH.
IIponiecchl okucneHns u BoccTaHoBIeHNA. OKHUCINUTENN U BOCCTAHOBUTEH.
Xumuueckuit IKcnepumenm:
n3y4yeHue oOpa3lioB BEIIECTB METAJUIOB U HEMETAIJIOB, B3AUMOJEHCTBUE
TUAPOKCUAA LMHKA C pPACTBOPAMHM KHCIOT M IIEJI0YEH, MPOBEICHHE
OIBITOB, WJUTIOCTPUPYIOIIUX IIPUMEPHI OKHCIIUTENBHO-
BOCCTAHOBHUTEJbHBIX  peakluil  (ropeHue, peakuuu  pasjoKeHHUs,
coelMHEeHHus) (¢ ucmojib3oBanuem obopynoBanus «Touka pocray).

Mescnpeomemmuoie ceasu

Peanuzanys MeXNpeaIMETHBIX CBA3€d MPU U3YYEHWHM XUMUU B 8 KJacce
OCYIIECTBIISICTCS. 4E€pe3 HCMOJb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSTUM, TaK U TOHATUM, SIBISIOMIMXCS CUCTEMHBIMU JIJI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OO61ue ecTecTBEHHO--HAyUYHbIE TIOHSATUS: HAY4YHBIM (PakKT, TUIIOTE3a, TEOPHs,
3aKOH, aHaJlu3, CHUHTE3, KiacCu(UKaIKsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
IKCTIEPUMEHT, MOJICIIMPOBAHUE, UBMEPEHUE, MOJIEIh, SIBJICHUE.

@usnka: MaTepusi, aTroM, OJEKTPOH, IMPOTOH, HEWTPOH, HWOH, HYKIIHI,
M30TONBI, paJIMOAKTUBHOCTh, MOJIEKYJIa, SJIEKTPUUECKUN 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEIIECTBa, ra3, (PU3UUYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE31bI, COIHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo H XUMHYeCKasi peaKkuus

[Tepunonnueckuit 3akoH. [lepruoanyeckas cucTreMa XUMHAYECKUX 3JI€MEHTOB /1.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalIMsl, KalblLHUs U UX
COCMHEHUN B COOTBETCTBUU C IIOJOKEHHEM 3JIEMEHTOB B Illepuoanueckon
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJIMUECKON PEIIETKU U
BHJa XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBa BEILIECTB, OTHOCSIIMXCSA K pa3Iu4yHbIM KJlaccaM HEOPraHUYeCKUX
COCIMHEHUM, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanysa XuMrU4ecKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B pEaKIMU BEUIECTB, MO TEIUIOBOMY 3(P(deKTy, IO



W3MEHEHUIO CTETICHEN OKHCIIEHUSI XMMHUYECKUX DJIEMEHTOB, MO 0O0paTUMOCTH, MO
YYaCTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonstue o ckopoctH xumudeckoil peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 rOMOT€HHBIX M TeTepOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIUSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUU U TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIPHO-BOCCTAHOBUTENIbHBIE  PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCIUTEIILHO-BOCCTAHOBUTEIILHOM peaxkuum. CocraBnenue ypaBHEHUI
OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX  PEAKIMd C HCIOJIB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPONTUTUUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEAJEKTPOIIUTHI.
KaTtuonbl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumudeckoi cBsa3u. Crenenn auccoruanuu. CUiabHbIE U CIa0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro ooMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE HWOHHBIE YypaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBaHMUW W COJiek B CBETEC TMPEJCTABICHUH 00 d3JIEKTPOIUTHUYSCKOM
nuccounanuu. KauecTBeHHbIE peakliuy Ha HOHBL. [IoHATHE O THApOIU3E COJEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHUE C MOAEIAMHU KPUCTAIUIMYECKUX PEIIETOK HEOPTAaHUYECKUX
BEIIECTB — METAUIOB U HeMeTauioB (rpadura W anMasa), CIOKHBIX
BEIIECTB (XJOpUAa HATpHs), HCCIECIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMHUYECKOM pEakIUH OT BO3JCHCTBHUS  PA3IUYHBIX  (PaKTOPOB,
UCCIIEJJOBAHUE DJIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB, IMpolecca
JTMCCOLIMAIUM KUCJIOT, IIeJo4eld U cojied (BO3MOXHO HCIOJIb30BaHUE
BUJICO MATE€PUAJIOB), ITPOBEJICHUE OIBITOB, WLUTIOCTPUPYIONIUX MPU3HAKU
IIPOTEKaHUs PeaKInii HOHHOro oOMeHa (0Opa3oBaHHEe Ocajika, BBIJCICHUE
raza, oOpa3oBaHHE BOJIbI), OIBITOB, WUIIOCTPUPYIOMIUX IPUMEPHI
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  peakiuid  (ropeHue,  peakiuu
Pa3IoOKEeHUsA, COCIMHEHUSI), pAcCO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
IIOMOII[bIO Ka4eCTBEHHBIX peakiuii Ha HOHHI, pelieHue
SKCIEPUMEHTAIBHBIX 331a4 (C HMCIO0Jb30BAHHUEM 000pya0BaHUA
«Touka pocray).

HeMeTanibl U MX coeTUHEHMSI
OOmiast xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIE CTeNneHUu OKuciaeHus. CTpoeHne W (U3NUYECKUE CBOMCTBA MPOCTHIX



BEIIECTB — TaJOreHoB. XHMHYECKHME CBOWMCTBA Ha MpUMEpe  Xjopa
(B3aUMOJEICTBUE C MeTaUIlaMH, HEMETallaMy, IIeJI0YaMH). XJIOPOBOJIOPOA.
ConsiHass KuciI0Ta, XMMHYECKHE CBOMCTBA, IOJy4YEHHE, NMpUMeHeHue. JlelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKa. BaxHeumue XJIOpUAbl U UX
HaxO0XJICHUE B TIPUPO/IC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu okucieHus. CtpoeHue U (PU3UYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOA U Cephbl. AJUIOTPONHBIE MOIU(PUKAIIMKN KUCIOPOa
u cepbl. XuMuuyeckue cBoicTBa cepbl. CepoBOAOpPOA, CTpoeHHUE, (HU3UYECKHE U
XxuMuueckre cBorcTBa. OKCHIBI CepPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIIOB.
CepHass kuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
mpeACTaBUTENsT Klacca KHUCIOT M crenuduyeckue). XUMHYECKUE pPEaKIHH,
JeXallue B OCHOBE MPOMBIIUIEHHOIO CHOco0a TMOJIyYeHUS CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KucaoThl. Conu CepHON KUCIOTHI, KAUYSCTBEHHAS peaKIus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIUHEHUM B TPUPOJC. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPeI0TBPAIlCHHUS.

OO6mast xapaktepuctuka sneMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEepHbIE CTETIEHU OKUCIEHHUS. A30T, paclpoOCTpaHEHHE B MPHUPOJE,
dusznueckre u XuMu4yeckue cBoiictpa. KpyroBopoT azora B mpupozae. AMMHAaK, €ro
duznueckre U XMMUYECKHUE CBOMCTBA, MOdyyeHne U npuMenenne. Conu aMMOHUS,
X pU3NYECKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHHMs. A30THas KHUCIIOTa, €€ TOoJydeHue, (PU3NYecKre U XUMUUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTaBUTENs Kilacca KUCIOT M crhernuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH AaMMOHHS B KauyeCTBE MUHEPAIbHBIX
ynoopeHuii. XuUMHUUYECKOe 3arps3HEHNE OKPYKAIOIIeH cpelibl COSTMHCHUIMHU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, MOYBbl W Boao&éMoB). docdop,
aloTponHeie Moaudukanuu ¢ochopa, GU3MUIECKHE W XUMUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dbochopHas kuciora, Gu3HIecKue U XUMUUSCKUE CBONCTBA,
nonyuenue. Mcnonp3zoBanue hocharoB B kKauecTBe MUHEPATBHBIX YAOOPESHHIA.

O6mras xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCIECHHUS.  YTIIIEpoAd,  aJIOTPOITHBIE
MoAM(pUKAIINKA, PACTIPOCTPAHCHHE B TpUpoae, (HU3UYECKHEe U XUMHUUYECKHE
cBoicTBa. Ancopouusi. Kpyrosopot yriepona B npupoge. OKkcuibl yriepoaa, ux
duznueckne W XUMHUYECKHME CBOWCTBA, JCHCTBHE HA JKUBBIE OPTraHU3MBI,
MOJIYYCHHE W TPUMEHEHUE. DKOJOTHYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yrieponaa (IV), rumore3a rio0adbHOrO MOTEIUICHUS KIMMAaTa, TapHUKOBBIN
3¢ dexT. YronapHas KuciaoTa U €€ coM, X (U3NUYECKUEe U XUMHYECKHE CBOMCTBA,
noiyyeHue W npuMeHenwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.



Hcnonb3oBanue kapOOHATOB B OBITY, MEJUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSAX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJ, TJIMUEPHH, YKCYCHas KUCII0Ta).
[IpupoaHble HMCTOYHUKM YTIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, He(dTb),
MNPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BAKHBIX BEUIECTBAX: KUpax, Oeskax, yrieBogax — U ux
pojiM B KM3HM 4elOBeKa. MarepuaabHOE €IUHCTBO OPraHMYeCKUX U
HEOpPraHMYEeCKUX COeAMHEHUH.

KpemHuuii, ero ¢usnueckue ¢ XUMHYECKHE CBOMCTBAa, IOJy4YE€HUE H
npuMmeHenne. CoelMHEHUs KpeMHHs B mnpupoje. OOmmMe mnpeacTaBieHus 00
okcuzae kpemuus (IV) u xpemuueBoi kucnore. CUIMKAThl, X MCIOJIb30BAHKUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHelue crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIeMEHT, 0eToH, *kene300eToH. [Ipobrembl 6e30MacHOro MCHOIb30BAHUS
CTPOUTENBHBIX MAaTEPHUAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3ydeHHe O0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM
KUCJIOTHI, MPOBEJCHHE KAUECTBEHHBIX pPEAKIMid Ha XJIOPHUA-HOHBI HU
HAOJIIOICHUE TPU3HAKOB HX TMPOTEKaHUS, ONBITHI, OTPaXKAIOUUe
¢usznueckre W XMMHUYECKHE CBOMCTBAa TaJIOTEHOB M HX COEAMHEHUH
(BO3MOXHO  HCIIOJIB30BAHUE BHJIEOMATEPHAIOB), O3HAKOMJIEHHE C
oOpa3naMu XJIOPUAOB (TaJOreHUAO0B), O3HAKOMIIEHHE ¢ 00pa3lamMu cephl
U €€ COEAMHEHUAMH (BO3MOXHO MCIOJIB30BAHUE BUIECOMATEPUATIOB),
HaOMIOJIeHHe  TMpollecca OOyriaWBaHUS — caxapa TIOJ  JICHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3YYCHUE XHUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KUCJIOTHI, TPOBEACHNE KAaUYECTBEHHON peakIu Ha
cynb(dar-uoH M HaOIIOIeHNEe TTPU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE C
duznuecknuMu CBOMCTBaMU a3oTa, hochopa u UX COeTMHEHHI (BO3MOKHO
UCIIOJIb30BaHUE BHUIEOMATEPHANIOB), 00pa3iiaMu a30THBIX U (pochopHbIX
y1oOpeHHii, moiyyeHue, CoOupanue, paclio3HaBaHUue U U3y4eHHE CBONCTB
aMMHaKa, MPOBEJCHHE KAYeCTBEHHBIX pEAKUHMI Ha HOH aMMOHUS U
dochaT-woH M H3yueHHE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MEIbl0  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YCHHE Mozelen
KPUCTAINTMYECKUX PEIMIETOK anmMasa, rpadura, pymiepeHa, 03HaAKOMIICHUE
C IpoLEeccOM aacopOUMU PAcCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM
yraéM U YCTPOMCTBOM  NPOTMBOrasa, IIOJydyeHue, coOupaHue,
pacno3HaBaHWE W H3Y4YEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, IpPOBEIEHUE



KQUueCTBEHHBIX peakIui Ha KapOOHAT U CHUJIMKAT-UOHBI W M3Y4YCHUE
MPU3HAKOB UX MPOTEKAHUS, 03HAKOMJICHUE C MPOAYKIHEH CUIMKATHON
MPOMBINIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIBHBIX 3ajlad [0 TeMe
«Baxueiiime HeMETAIBI U MX COCAUHEHHUS» (€ MCIOJb30BAHUEM
o0opynoBanus «Touka pocrtay).

MeTaajabl 1 MX COeAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux nonoxenus B llepuogmueckon cucreme xumuyeckux osiemeHroB [, H.
MengeneeBa u crpoeHusi aTomoB. CTpoeHue MeTtaiyioB. Mertajuinueckasi CBs3b U
METAUIMYECKAasi ~ KPUCTANIMYECKAsT  pemETKa.  DJIEKTPOXMMHUYECKUU Pl
HaIpsDKEHU MeTauioB. DuU3nyeckre U XMMUYECKHEe CBOMCTBA MeTayioB. O01ue
criocoObl ToNydeHuss MeTauioB. [loHsATHE O KOpPpPO3WHM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'YH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B Ileproamyeckoil cucTeMe XMMHUYECKUX
sanementoB JI. M. MennaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue MIEeTOYHbIX METANIOB H  UX
COeIMHEHUH.

[[lemouHO3eMENbHBIE METAJIBI MAarHui W KaJblUM: TIOJOKEHHUE B
[Tepuonuueckoit cucreme xumuueckux ajeMeHToB [[. . Mennaeneesa, ctpoeHue
UX aTOMOB, HAaXO0KJIECHUE B ITpUpojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MAarHUs
U Kaiapuus. BaxueWmne coequHEHUsS Kaiblugd (OKCHI, THAPOKCHUI, COJIH).
JKécTKOCTh BOABI U CTIOCOOBI €€ yCTpaHCHUS.

ANOMUHMH: ToJI0o)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKHUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHHE aTOMa, HAaXOXJeHWE B mnpuponac. Puszndeckue u
XUMHUYECKUE CBOMCTBA alFOMUHMSA. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHUIA
AJIFOMUHUSL.

Keneso: monoxenue B [lepuoguueckoit CHCTEME XUMHYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aToma, HaxXOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCU b U conu xenesa (1) u xxenesa
(1), ux cocraB, CBOWCTBA U TIOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C OOpasllaMH METa/UIOB M CIIABOB, WX (PU3HYCCKUMH
CBOMCTBAMH, M3Yy4YEHHUE PE3YyJbTATOB KOPPO3UH METAIOB (BO3MOKHO
HCTOJIb30BaHUE BHUAEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOICHCTBUS
OKCHJa KaJdbllUsl W HATpUsg C BOJOM (BO3MOXKHO HCIOJIB30BaHHE
BUJIEOMAaTepUaoB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, Mpoliecca



TOpEHUsT  JKele3a B KUCIOpone  (BO3BMOXKHO  HCIIOJb30BAaHHE
BUJICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha
MOHBI: MarHus, KaJlbl¥s, allOMUHUs, 1uHKa, xene3a (1) u xemesa (I11),
menu (1), HaOGnroneHue U OMMCcaHue MPOIECCOB OKPAITMBAHUS IUIAMEHU
WOHAMM HATpHs, Kanusd W Kaublus (BO3MOXXHO HCITOJIb30BAaHUE
BUJICOMATEPUAJIOB), HCCIICIOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHUS W TUAPOKCHJA IMHKA, PEIICHUE AKCIICPUMEHTAIBHBIX 3a]1a4
1o Teme «BakHele MeTaIbl M UX COCAMHECHHS» (€ MCMOJIb30BAHHEM
o0opynoBanus «Touka pocrtay).

XuMHS U OKpYKaLIas cpeaa

BemecTBa u maTepuanbl B TMOBCEIHEBHOW >KM3HM 4YesnoBeka. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIIed cpeabl (MpeaeiabHas JIOoMmyCcTUMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Pogb XxumMuu B pelieHur 3KOJIOTHUECKUX
npooieM.

Xumuueckuii IKcnepumenm:

u3ydeHrne o0paslloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHBIC
MaTepHuaJbl).

Mesrcnpeomemmnbnie cea3u

Peanuzamusa MeXnpeaMETHBIX CBA3EW MPU M3YYEHHH XUMUHM B 9 Kiacce
OCYIIECTBIIICTCS 4epe3 HCIIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TaK W MOHATUN, SBISIOMIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, THIores3a, 3aKoH,
TEOpHs, aHaju3, CHUHTEe3, KilaccupuKamus, TMEepPUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIeJb, SBJICHUE, TAPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTePHUAIIBI.

dusznka: Marepus, aToOM, OJJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIHI,
M30TOMbI, PaTMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsj, MNPOBOIHUKH,
MTOJTYIIPOBOAHUKH,  JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, pacTBOP, PACTBOPUMOCTD, KpUCTALIUYECKAS
peméTka, CIUIaBbl, (PU3MUECKUE BEIWYUHBI, CIMHUIIBI M3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, TIJIaHEThI, 3BE3/1b1, COJHIIE.

buonorusi: dortocunres, npixanuwe, Omocdepa, SKOCUCTEMA, MHHEPATHHBIC
ya00peHus, MUKPOIJIEMEHTHI, MAKPOJIEMEHTHI, MUTAaTEIbHBIC BEISCTRA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaANbl, TOPHBIE MOPOJHI,
TOJIE3HBIE CKOTIaeMbI€, TOTUIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMM U HOPMaMHU TMOBEJACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE IPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEIOBATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 KXW3HU, OCO3HAHUE TOCIEIACTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUSCKOMY M3YUYCHUIO MPOo(EeCcCHii U TpyJa Pa3IuvdHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
paBMII 0€30MaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalIUAX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaMeTax WM TMO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh MU XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HabmomaTh 3a XOJAOM MpoIllecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBl U 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Tpolecce y4yeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (WiId) JHUCKYCCUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 JIKCIEepUMeHTa (1abopaTopHOro OIbITa,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NPHU  PELICHHHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTaBIATh WJIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPHIBAaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYJIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM IP(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHILICHTPAIIKS ) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e MICIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBIIeHUsI (OpMYI BEIIECTB
Y YpPaBHEHUN XUMUUYECKUX PEAKIINIA;

e OIIPENIECTISATh BaJECHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpeiBaTh cMbIca llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTapo;

e ONMUCHIBATh M XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

* KJIACCU(DUIIMPOBATh XUMHYECKHE 3JIEMEHTbI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaAIEHUN B
Pa3IUYHbBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro JJIeMEeHTa 1o (GopMysie COEIUHEHHUS,
MAacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, TMPOBOJUTH PACUYETHl IO
YPaBHEHHIO XMMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON JIEITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0O0O0OIIeHHe, CHCTEMAaTU3allMIo, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICZIOBAThH IpaBUJIaAM MOJb30BAHMS XUMUYECKON MOCYAO0N U 1ab0paTOpHBIM
o0opyaoBaHMEM, a Tak)Ke IMpaBuWiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB MO TOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOAAa M KHUCJIOpPOAA), HIPUTOTOBIECHHUID pPacTBOPOB C
ONPENICIIEHHON MacCOBOM JOJIEA PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U IPOBOAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
MIEJIOYe U KHUCIOT C MOMOIIBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METWJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 ki1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpPOBHE

JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TOHSATUNA: XUMHUUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, MPOCTOE BEULIECTBO,
CJIIOKHO€ BEILECTBO, BaJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHMSI, XMMUYECKasl peaKiusi, XUMUYECKasl CBs3b, TEIUIOBOM 3(PPeKT
peakuud, MOJb, MOJIIPHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALIMS, PEAKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHYECKON pEaKUuH, MPEACIbHO JOMyCTUMAs
koHueHtpauus [1/IK BemecTsa;

e WUUTFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHSATUU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPAICHUI;

¢ CTIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBleHUs (DOPMYIT BEIIECTB
Y YPABHCHUN XUMUUYECKUX PEAKLINM;

e ONPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUSI XMMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

epackpbiBaTh cMbICH Ilepuogunueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajiblX IEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DSJIEMEHTHI, HECOPraHWYECKUE BEIECTBa,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(PUIECKHe XUMUUYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPXKAAs OIKMCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTABJISATh YPABHECHUS JICKTPOJIUTHYECKON JUCCOLMALIAN KHACIIOT, IET0YEn
U COoJieH, TIOJIHBIE U COKpALIEHHbIE YPaBHEHHUS pEaKIMii HOHHOTO OOMEHa,



YPaBHECHHS PEAKIWN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIIECCTBAMHU PA3IUIHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIHUTEIHLHO-BOCCTAHOBUTEIBHBIX  pPEaKITHit
MOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OallaHCa dTUX PEaKIInii;

o IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUH B Pa3IHMYHBIX
YCIIOBUSX;

¢ BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO 3JIEMEHTa 1O (OpMyJIe COCIMHCHHS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPaBHCHHIO XMMHYCCKOUN pEaKIIvH;

e COOJIFO/IATh MPAaBWIA MOJIB30BAHMUS XUMHYECKOW TOCYJ0M M 1a00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIICCTBAMU B
COOTBETCTBHM C MHCTPYKIHMSIMH TIO BBINOJHCHUIO J1TA0OPATOPHBIX
XHMHYECKUX OTMBITOB [0 TOJYYCHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYECTBCHHBIM COCTAaB Pa3IMUHBIX
BEIICCTB: PACIO3HABaTh OMNBITHBIM NTYTEM XJIOPUA-, OpOMHI-, WOIHI-,
kapOoHat-, docdar-, cunukar-, cynbhar-, THUIAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEeMAaTU3ali0,  BBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosmmmuecTBo yacos DJIeKTpOoHHbIe (LM(poBbIe) 00pa3oBaTebHbIE
pecypchl.
N HaumeHoBaHue Hcnoab3oBanue HuuppoBoro u
°
/ Pa3aejioB U TEM B KO]—[TpOJ‘[],H],]e HpaKaneCKue AHAJ0TroBOIro oﬁopy}mBaHnﬂ HEeHTpa
nn cero .

NPorpamMmbl paGoThI padoThI €CTeCTBEHHO-HAYYHOI U TeXHOJIOTH
Yeckoii HanpaBiaeHHocTel «Touka
pocray.

Pasznea 1. IleppoHayasibHble XUMHYECKHE MOHATUSA

XuMuss — BaxkHast

obnacTb
http://www.chemnet.ru/, http://school-

1.1 €CTEeCTBO3HAHUS U 5 0 2 . . .
. collection.edu.ru/collection/chemistry

MIPaKTUYECKOU

JEeSATEIbHOCTH YEJIOBEKA

19 BemectBa u 15 1 0 http://www.chemnet.ru/, http://school-
' XUMUUYECKUE PEaKIun collection.edu.ru/collection/chemistry
Hroro mo pazgeny 20

Pa3znen 2. Baxkneiimue npejacra

BUTC/IHM HCOPraHMIECKUX BeIECTB

Bosnyx. Kucnopon.

http://www.chemnet.ru/, http://school-

2.1 6 0 0 ; . ]
TTousarue 00 oxkcumax collection.edu.ru/collection/chemistry
http://www.chemnet.ru/, http://school-
B 0 collection.edu.ru/collection/chemistry
29 oaopoa.llonsarue o 3 0 1

KHUCJIO0Tax U COJIAX

JlaTuuk

pH.



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
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http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Bopa. PactBopsl.
2.3 ITousarue 06 5 1
OCHOBaHHUIX

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

Jlatuuk

pH.

OCHOBHBIE KJIACCHI

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

2.4 HEOPraHMYECKUX 11 1 JlaTumnk
COETMHEHMIT pH.
Hroro mo pazgeny 30

Pasznen 3. Ilepuoanueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHne aToMOB.

XumMuueckasi cBsi3b. OKHCJINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€akKnumn

[Tepuoanueckuii 3aKOH
u Ilepnonnueckas
CHCTEMA XUMHYECKHX
3.1 7 0
anemenToB . 1.
MenneneeBa. CtpoeHue

aToMa

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

XuMHUYecKas CBI3b.
OKHCIIUTEILHO-

3.2 8 1
BOCCTAHOBUTEIILHEIE

peaxiuu

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

Hroro no pazneny 15

https://m.edsoo.ru/7f41837c
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http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

http://www.chemnet.ru/, http://school-
collection.edu.ru/collection/chemistry

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

9 KUIIACC

KoaudecTBO 4acoB

DJIeKTpOoHHbIe (LM(ppoBbIe) 00pa3oBaTebHbIE PECYPCHI.

Ne HaunmeHnoBanue Hcnosb3oBaHue HU(POBOro U AHAJIOTOBOIro 000py/10BAHMS
n/ pPa3aejioB H TEM Bcer KOHTpOJ’ILH HpaKTuqecK HEeHTpa eCTeCTBeHHO-Hay‘lHOﬁ M T€XHOJOTH4ecKoii
I nporpamMmsbl 0 ble padoThI ne padoThl HanpasJieHHocTel «Touka pocray.
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
http://www.chemnet.ru/,
[ToBTOpEeHME M http://school-
yriyOnenue collection.edu.ru/collection/ch
1.1 3HAHWH OCHOBHBIX 5 1 0 emistry
a3/eJIoB Kypca &8
pasi P Hatuuk pH.
KJIacca
0 http://www.chemnet.ru/, http://school-
CHOBHBIE - i -
collection.edu.ru/collection/chemistry
19 3aKOHOMEPHOCTH 4 0 0
' XUMHUYECKUX Hatuuk pH.
peakuui
OIIEKTPOIUTHYECK
P http://www.chemnet.ru/, http://school-
VT AMCCONHALITL collection.edu.ru/collection/chemistry
1.3 Xumuueckue 8 1 1 — '
HaTtuuk pH, 351eKTpOnpoBOIHOCTH
peakiuu B
pacTBopax
Hroro no paszneny 17

Pasznen 2. HeMeTa uIbI M X COeIMHEHHS



http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemnet.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

Oomas
XapaKTepUCTHKA
XUMHNYCCKUX

2.1 snementoB VIIA-

TPYIIIBL.
T"anoreHsl

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

Hatuuk pH.

Oobmas
XapaKTepUCTHUKa
29 XUMHNYECCKHUX

' anemenToB VIA-
rpynnsl. Cepa u

e€ COeMMHEHNA

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

Hatauk pH.

O6mras
XapaKTepUCTUKa
XUMHYECKUX

2.3 aneMeHToB VA-
rpynmnsl. A30T,
dhocdhop u ux
COeIMHEHUS

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

Hatuuk pH.

O6mas
XapaKTepUCTUKa
XUMHYECKUX

24 anemeHToB |VA-
TPYIIIBL. YTIEpOq
U KPEMHHH U UX

COCAMHCHUA

http://www.chemnet.ru/, http://school-

collection.edu.ru/collection/chemistry

Hatuuk pH.

Hroro no pasaeny

25

Pa3gen 3. Merajliibl 1 UX COeTUHEHU S
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http://school-collection.edu.ru/collection/chemistry
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Oo01ue cBoiicTBa

http://www.chemnet.ru/, http://school-

3.1 4 ; . .
METAaIJIOB collection.edu.ru/collection/chemistry
Baxneiimme

http://www.chemnet.ru/, http://school-
3.2 METAIBI U X 16 B : )
collection.edu.ru/collection/chemistry
COCANHCHUA
Wroro mo pazueny 20

Paznen 4. Xumus u okpy»amomnias cpeaa

http://www.chemnet.ru/, http://school-

BemectBa n collection.edu.ru/collection/chemistry
4.1 MaTepHallbl B 3 Jarunk pH.
SKU3HU 4EJI0BEKA
Hroro mo pazgeny 3
http://www.chemnet.ru/, http://school-
PezepBHOE Bpemst 3 . . .
collection.edu.ru/collection/chemistry
OBIIEE
KOJMYECTBO 68
YACOB I10

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
ara DJIeKTPOHHBbIE HU(PPOBHIE
KoJsnyecTBo 4yacoB A P unp
HU3yUYeHusi o0pa3oBaTe/ibHbIE PecypChl.
o dakr Hcnoun3oBanue nudposoro n
Ne aHAJI0rOBOI0 000Py/10BaAHMS
Tema ypoka I1any PYA .
n/n B Konrpoabnbie | IIpakTnyeckue LIEHTPA eCTeCTBCHHO-HAYYHOU H
cero padoTbI padoThI TEXHOJIOTHYeCKOii
HanpasJeHHocTell «Touka
poctay.
[Ipeamer xumun. Pois http://www.chemnet.ru/,
1 XHMHUHU B )KU3HH YEIOBEKa. 1 0 0 http://school-
Tena u BemecTBa collection.edu.ru/collection/chemistry
TonsTHE 0 MeToAax http://www.chemnet.ru/,
2 1 0 0 http://school-
ITO3HAHUS B XUMUHU : . .
collection.edu.ru/collection/chemistry
[IpakTrueckas padorta Ne 1
«IIpaBwmia paboTHI B http://www.chemnet.ru/,
3 J1a00paTOPUH U MPUEMBI 1 0 0 http://school-
oOpallieHus ¢ J1abopaTOPHBIM collection.edu.ru/collection/chemistry
o0opynoBaHUEMY
YucTble BelecTBa U CMECH. http://www.chemnet.ru/,
4 CriocoOslI pazieneHus 1 0 0 http://school-
cMmecei collection.edu.ru/collection/chemistry
[Ipaktuyeckas padora Ne 2 http://www.chemnet.ru/,
5 «Paznenenue cmeceit (Ha 1 0 0 http://school-
IIpUMeEpe OUUCTKU collection.edu.ru/collection/chemistry
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IIOBaPEHHOM COJIN)»

http://www.chemnet.ru/,

6 ATOMBI U MOJICKYJIBI http://school-
collection.edu.ru/collection/chemistry

XUMHYECKUE DIIEMEHTHI. http://www.chemnet.ru/,

7 3Haku (CUMBOJIBI) http://school-

XUMHYECKUX DJIEMEHTOB collection.edu.ru/collection/chemistry

http://www.chemnet.ru/,
8 [IpocThlie u cnoxHBIE htto-//school

BEIIECTBA TED-IISCN00*- ; . .
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

ATOMHO-MOJIEKYIISIPHOE

9 erite http://school-

ya collection.edu.ru/collection/chemistry

3aK0H NOCTOSIHCTBA COCTaBa

BEIECTB. XUMUYECKas http://www.chemnet.ru/,

10 dhopmyna. BaneHTHOCTB http://school-

aTOMOB XUMHYECKUX collection.edu.ru/collection/chemistry

3JIEMEHTOB

OtHOcCUTENbHAsA aTOMHAs http://www.chemnet.ru/,

11 macca. OTHOCHUTENbHAS http://school-
MOJIEKYJIIpHAsi Macca collection.edu.ru/collection/chemistry
MaccoBas nois http://www.chemnet.ru/,

12 XAMHUYECKOI'O 3JIEMEHTA B http://school-

COEUHEHNU collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

13 KonuuectBo Belecrna. htto://school-

Momns. MossipHas Macca AUP-FCTo0 - . .
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

14 dusnyeckre U XUMHYECKHE

http://school-
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SIBJIICHUS. XUMHUYECKas
peakuus

collection.edu.ru/collection/chemistry

[Ipu3Haku u ycinoBus

http://www.chemnet.ru/,

15 MIPOTEKAHUS XUMUYECKHUX http://school-
peakuuit collection.edu.ru/collection/chemistry
3aKOH COXpaHEHHs MacChl http://www.chemnet.ru/,
16 BEIECTB. XUMUYECKUE http://school-
YpaBHEHUSA collection.edu.ru/collection/chemistry
Breraucnenns KoJIm4uecTBa,
http://www.chemnet.ru/,
MAacchl BEIIECTBA 110
17 ABHCHUSIM XUMHNUYCCKUX htt ://SChOOI-
p N collection.edu.ru/collection/chemistry
peakimit
Knaccuduxarus
o http://www.chemnet.ru/,
XUMUYECKUX PEAKITUN
18 (coenuHEHMS, PA3IOKEHUS hitp://school-
A - P ? collection.edu.ru/collection/chemistry
3aMerIeHus, 0OMeHa)
M. B. JIomoHOCOB —
VUSHBIH-DHIMKIONIEIICT http://www.chemnet.ru/,
19 Obofmerie i ’ http://school-
B . collection.edu.ru/collection/chemistry
cUCTEMAaTU3alUs 3HAHUI
KontponbHas pabora Nel mo http://www.chemnet.ru/,
20 teMme «BertecTtBa u http://school-
XUMHUUYECKHE PEaKIIUN collection.edu.ru/collection/chemistry
Bo3nyx — cmechk razos.
Cocras Boanyxa. Kecroporn http://www.chemnet.ru/,
21 SeMEHT 1 11 .OCTOC http://school-
p collection.edu.ru/collection/chemistry
BerectBo. O30H
22 dusnyeckre U XUMHYECKHE http://www.chemnet.ru/,
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CBOMCTBA KUCIIOPOJIa
(peakuuy OKUCIIEHHUS,
ropenue). [lonsrue 06
OKCHJIaX

http://school-
collection.edu.ru/collection/chemistry

Crnioco0bI moryyeHus
KHCJIOPOJa B J1a00paTopuu 1

http://www.chemnet.ru/,

23 DOMEIILCHHOCTH http://school-
p ’ collection.edu.ru/collection/chemistry
[IpuMeHenue kucnopoaa
TemoBoil adexr
XUMHUYECKON PEaKIInu,
http://www.chemnet.ru/,
IIOHATHC O
24 P MOXHMIIECKOM http://school-
p collection.edu.ru/collection/chemistry
YpaBHEHUH, IK30- U
SHIOTEPMHUUECKHUX PEAKITUIX
TorumBo (HedTh, yroas u
http://www.chemnet.ru/,
MeTaH). 3arps3HCHUE
25 BO3/1yXa, CIIOCOOBI €0 http://school-
Ayxa, collection.edu.ru/collection/chemistry
MPEAOTBPAIICHUS
[IpakTuueckast pabota Ne 3
http://www.chemnet.ru/,
o Teme «llomyuenue u
26 coOupaHue Kuciopoaa http://school-
P Ij A collection.edu.ru/collection/chemistry
W3YYEHUE ero CBOMCTB
Boaopon — anemeHnT u http://www.chemnet.ru/,
27 MPOCTOE BEIIECTBO. http://school-
Haxoxnenue B mpupojie collection.edu.ru/collection/chemistry
duznueckue 1 XUMHUYECKUE http://www.chemnet.ru/,
28 CBOICTBA BOJIOPOJA. http://school-

[Ipumenenue Bogopoaa

collection.edu.ru/collection/chemistry
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http://www.chemnet.ru/,

29 TTousiTie 0 KUCIOTAX U COJIAX http://school-
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

30 Crnioco0bI moryyeHus htto-dfschool

p://school-
oJlopoJa B 1aboparo » . .
BOZIOPO/A B J1abOPATOPHH collection.edu.ru/collection/chemistry
[IpakTnueckast pabora Ne 4 htto/ H 1/
:/lwww.chemnet.r
31 no teme «llonyyenue n http sch Ice a0,
p://school-
coduparue BOHOp(jﬂa’ collection.edu.ru/collection/chemistry
M3y4YEHUE €ro CBOMCTBY
. . http://www.chemnet.ru/,
32 MousipHbiit 00BEM ra3oB. httn://school-
3axoH ABoraapo OtD.//SCNO01L . . .
KOH ABOTAIP collection.edu.ru/collection/chemistry
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA ra3a http://www.chemnet.ru/,

33 10 €r0 U3BECTHOMY http://school-

KOJIMYECTBY BEILIECTBA WUJIU collection.edu.ru/collection/chemistry
00BEMY

Breruucnenus 006MOB razoB htto/ H 1/

10 YPAaBHEHUIO PEaKIMU Ha DIV, ChEMNEL L,

34 OCHOBE 3aKOHa 00BEMHBIX http.//school-

N collection.edu.ru/collection/chemistry
OTHOILIIEHUH I'a30B
http://www.chemnet.ru/,
35 dusnyeckre 1 XUMHUYECKUE htto-//school.
CBOIiCTBA BObI Atp-/ISENO01- N . .
o collection.edu.ru/collection/chemistry
o http://www.chemnet.ru/,
36 CoctaB ocHoBaHui. Iloustre htto://school
00 MHAMKATOpax Atp:/ISEhO01- ’ . .
A p collection.edu.ru/collection/chemistry
37 Boga xak pacTBOpHUTEIb. http://www.chemnet.ru/,
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Hacrwimennsie u
HEHACBIIICHHBIE PACTBOPBHIL.
MaccoBas 101 BeIiecTBa B
pactBope

http://school-
collection.edu.ru/collection/chemistry

[Ipaktuyeckas padora Ne 5
o teme «IIpurorosiienne

http://www.chemnet.ru/,

38 PacTBOPOB C ONPEICIIEHHON http://school-
MAacCOBOM J0JIeH collection.edu.ru/collection/chemistry
pPacTBOPEHHOTO BEIIECTBA»
KonTponsnas pabora Ne2 no http://www.chemnet.ru/,
39 teme «Kucmopoa. Bogopo. http://school-
Bona» collection.edu.ru/collection/chemistry
OKCHIBI: COCTaB, http://www.chemnet.ru/,
40 KJaccudukanus, http://school-
HOMEHKJIaTypa collection.edu.ru/collection/chemistry
[Tosnydenune u XuMHU4eCKue
N http://www.chemnet.ru/,
CBOMCTBA KUCIIOTHBIX,
41 OCHOBHBIX U aM(pOTEPHBIX hitp://school-
p collection.edu.ru/collection/chemistry
OKCHJIOB
OCHOBaHUS: COCTaB, http://www.chemnet.ru/,
42 Kiaccudukanus, http://school-
HOMEHKJIaTypa collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,
[Tonyuenue u xuMuyeckue
43 . . http://school-
CBOMCTBa OCHOBAHHIA ; . .
collection.edu.ru/collection/chemistry
Kucnotsr: cocras, http://www.chemnet.ru/,
44 KJ1accuuKanys, http://school-

HOMEHKJIaTypa

collection.edu.ru/collection/chemistry
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[Tonyyenue u xumudeckue

http://www.chemnet.ru/,

45 CBOIICTBA KHCJIOT http//school-
collection.edu.ru/collection/chemistry
Conu (cpenuue):
(cp ) http://www.chemnet.ru/,
HOMEHKJIaTypa, CIIoCcOoObI
46 ITOJIYUCHHUA, XUMHNUYCCKHUC htt ://SChOOI-
zlq ’ collection.edu.ru/collection/chemistry
CBOMCTBaA
[IpakTnueckas padora Ne 6.
Pemenne http://www.chemnet.ru/, http://school-
47 SKCIEPUMEHTAIBHBIX 3374 collection.edu.ru/collection/chemistry
110 TeMe «OCHOBHBIE KIIACCHI Hatuuk pH
HGOpl"aHI/I‘—IeCKI/IX
COEIUHEHUIN
http://www.chemnet.ru/,
I'eneTnueckas CBsA3b MEXKIY http://school-
48 KJIacCCaMH HEOPTaHUYECKUX collection.edu.ru/collection/chemistry
COEIMHEHNUH Hatuuk pH
OGoGuenHe i http://www.chemnet.ru/,
49 CHCTEMAaTU3alMs 3HAHUI hitp:/ischool-
I collection.edu.ru/collection/chemistry
Kontponsnas pabora Ne3 mo
" http://www.chemnet.ru/,
TeMme "OCHOBHEIE KJIACCHI
50 I http://school-
p o collection.edu.ru/collection/chemistry
cOoeIMHEHMI
[IepBble mONBITKH
http://www.chemnet.ru/,
KITacCU(UKAIIUU XUMUYECKUX
51 http://school-

anieMeHTOB. [loHsaTHE O
rpymmnax CXOoAHbIX

collection.edu.ru/collection/chemistry
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9JICMCHTOB

[Tepuonueckuii 3aKOH U
[Iepuoanueckas cucrema

http://www.chemnet.ru/,

52 http://school-
XUMHUUYCCKUX DJICMCHTOB I[ . . .
collection.edu.ru/collection/chemistry
. Menneneena
http://www.chemnet.ru/,
[Iepuonsl, rpynmsl,
53 HOAFOVIIILL http://school-
APy collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,
54 Crpoenue atomoB. CoctaB http://school-
ATOMHBIX s71ep. M30TOTIBI b. : . .
Aep collection.edu.ru/collection/chemistry
Crpoenue 2IIeKTpOHHBIX
http://www.chemnet.ru/,
55 000JI0YEK aTOMOB DJIEMEHTOB httn://school-
[Tepuomuueckoii cuctemsr /1. THD.1ISCh00t: . ) )
collection.edu.ru/collection/chemistry
. Menneneena
XapakTepucTUKa
XAMHYECKOT'O DJIEMEHTA 110 http://www.chemnet.ru/,
56 €ro II0JIOKEHUIO B http://school-
[Tepuonuueckoit cucreme /1. collection.edu.ru/collection/chemistry
. Menneneena
3nauenue [leproandeckoro
3aKOHAa JJI pa3BUTHS HAyKU http://www.chemnet.ru/,
57 u npaktuku. /. U. http://school-
MeneneeB — y4u€HbIH, collection.edu.ru/collection/chemistry
MeIaror U TpayKJaHuH
DNEeKTPOOTPULIATENEHOCTh http://www.chemnet.ru/,
58 aTOMOB XMUMHUYECKUX http://school-

9JICMCHTOB

collection.edu.ru/collection/chemistry
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59

HNonnasg xuMudeckast CBsI3b

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

Hatuuk pH,
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
http://school-
60 KoBanentnas nonspHas collection.edu.ru/collection/chemistry

XUMHUYECKas CBS3b Hatuuk pH,

DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
61 KoBanenTnas HenossipHas http://school-

XAUMHYECKAs CBSI3b OtD.//SCNO01L . . .
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

62 CreleHp OKUCIIEHUS http://school-
collection.edu.ru/collection/chemistry

OxucnurenpHo- http://www.chemnet.ru/,

63 BOCCTAaHOBUTEIbHEIE http://school-

peaKkuuu collection.edu.ru/collection/chemistry

http://www.chemnet.ru/,
64 Oxucmurenn 1 http://school-

BOCCTAaHOBUTEIH — . .
collection.edu.ru/collection/chemistry

KontponbHas paborta Ne4 o http://www.chemnet.ru/,

65 teme «CTpoeHHe aToma. http://school-
XUMHYECKas CBA3ZLY collection.edu.ru/collection/chemistry
66 PesepBHBIN ypOK. http://www.chemnet.ru/,

O060011IEHNE U

http://school-
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CUCTEMAaTU3alus 3HaAaHUN

collection.edu.ru/collection/chemistry

PesepBHBIH ypOK.

http://www.chemnet.ru/,

67 O06o061IeHNE U 1 http://school-
CUCTEMAaTHU3alus 3HAHNHI collection.edu.ru/collection/chemistry
PesepBHBIl ypOK. http://www.chemnet.ru/,
68 O06o00611IEHNE U 1 http://school-
CUCTEMAaTHU3alus 3HAHWHI collection.edu.ru/collection/chemistry
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME
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9 KUIIACC

ara DJleKTPOHHBbIE HU(PPOBHIE
KoJsnyecTBo 4yacoB A P bp
HU3yYeHUs! o0pa3oBaTe/ibHbIE PeCypChl.
o dakr Hcnoun3oBanue nudposoro n
Ne IIAHY aHAJIOT0BOI0 000PY/A0BAHMSA
Tema ypoka LHEHTPA eCTeCTBEHHO-HAYYHOM U
n/m Kourpoububie | IIpakTHyeckue .
Bcero TEXHOJIOTHYeCKOM
padoThl padoThI N
HanpasJjenHocTeil «Touka
pocTay».
[lepnoanueckuit 3aK0H.
http://www.chemnet.ru/,
[Iepnoanueckas cucrema
1 0 0 http://school-
XUMHUYECKUX JIEMEHTOB /. - . .
collection.edu.ru/collection/chemistry
. Menneneena
3aKOHOMEPHOCTH B
. http://www.chemnet.ru/,
W3MEHEHHUH CBOWCTB
1 0 0 http://school-
XUMHUYECKUX IJIEMEHTOB - . .
. collection.edu.ru/collection/chemistry
MIEPBBIX TPEX MEPUOJOB
Knaccudukanus un http://www.chemnet.ru/,
HOMECHKJIaTypa 1 0 0 http://school-
HEOpraHUYECKUX BELIECTB collection.edu.ru/collection/chemistry
Bupl xumuyeckoi CBs3u U http://www.chemnet.ru/,
THUITBI KPUCTAIUTHYECKUX 1 0 0 http://school-
peImeéToK collection.edu.ru/collection/chemistry
KonTtponpHast padota Nel http://www.chemnet.ru/,
o reMme «lloBropenue u 1 1 0 http://school-
yriryOJaeHue 3HaHui collection.edu.ru/collection/chemistry
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OCHOBHBIX Pa3/IeJioB Kypca
8 kmacca»

Knaccudukarus http://www.chemnet.ru/,
6 XMUMHMUYECKUX PEaKLU 110 http://school-
Pa3JIMYHBIM IIPU3HAKAM collection.edu.ru/collection/chemistry
[Tonsatne o ckopoctn
. http://www.chemnet.ru/,
XUMHUYECKON PEaKIIuu.
7 http://school-
HOH?ITI/IG O TOMOI'CHHBIX U . . .
collection.edu.ru/collection/chemistry
FGTGpOFCHHHX peaKHI/IﬂX
TloHdaTHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
http://www.chemnet.ru/,
BIIUSTFOIITME HA CKOPOCTh
8 XUMHYECKOH PEAKIIUU U http://school-
peakt collection.edu.ru/collection/chemistry
MOJIOKEHNE XUMHUYECKOT'O
paBHOBECHS
OKHCIIUTEILHO- http://www.chemnet.ru/,
9 BOCCTAaHOBUTEIbHEIE http://school-
peakuuu collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,
Teopus http://school-
10 AJIEKTPOJIUTUUECKON collection.edu.ru/collection/chemistry
nuccormanmu. CUIbHEIE U JlaTuuk pH,
ciabble AIICKTPOJIUTHI DJIICKTPOIPOBOJHOCTH
http://www.chemnet.ru/,
Honnsie ypaBHeHUS http://school-
11 yp collection.edu.ru/collection/chemistry

peakuun

Hatuuk pH,
AIEKTPOIPOBOTHOCTH
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XUMHYECKHE CBOUCTBA
KHUCJIOT 1 OCHOBAaHUU B

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

12 CBETE IIPEACTaBICHUI 00
P . Hatuuk pH,
ANEKTPOJIUTUUECKON
DJICKTPOIIPOBOJHOCTH
IUCCOLIHAIINHT
o http://www.chemnet.ru/,
XUMHYECKHE CBOUCTBA
COIICH B CBETe http://school-
. collection.edu.ru/collection/chemistry
13 MpeACTaBICHUI 00
y Hatuuk pH,
ANEKTPOJIUTUUECKON
DJICKTPOIIPOBOJHOCTH
IUCCOLINAIINHT
http://www.chemnet.ru/,
[TOHSITHE O THAPOJIH3E http://school-
14 . P collection.edu.ru/collection/chemistry
coJIer
Hatuuk pH
O6o6meHe 1 http://www.chemnet.ru/,
15 cUCTEMATU3AIHUs 3HAHUI http://school-
1 collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,
[IpakTuueckas pabora Ne 1. http://school-
16 «Pemrenne collection.edu.ru/collection/chemistry
AKCIIEPUMEHTAJIbHBIX JlaTuuk pH,
3a1a9» DJIIEKTPOIIPOBOIHOCTH
17 KonTtponsHast padota Ne2 http://www.chemnet.ru/,

10 TCMC

http://school-
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«INEKTPOIUTUYECKAS
qucconranys. XuMU4eCcKue
peaKIi B paCTBOPAX»

collection.edu.ru/collection/chemistry

OO01as XxapakTepucTUKa
rajJoreHoB. XUMHUYECKHE

http://www.chemnet.ru/,

18 N http://school-
CBOHMCTBA Ha IIpuUMEpe . . .
p p collection.edu.ru/collection/chemistry
xJiopa
http://www.chemnet.ru/,
XnopoBogopoa. CosnsHast htto-//school
“ -
KHCJIOTa, XUMHWYCCKHUEC . . .
19 . collection.edu.ru/collection/chemistry
CBOWCTBA, MOJTYYCHHE,
Hatuuk pH
NIPUMEHEHNE
http://www.chemnet.ru/,
[IpakTrueckas padora Ne 2 http://school-
20 o teme «Ilomyuenue collection.edu.ru/collection/chemistry
COJISIHOU KUCIIOTBI, Hatuuk pH,
n3ydeHue e€ CBONCTB» DJICKTPOIIPOBOJHOCTH
Brruucnenus o
http://www.chemnet.ru/,
21 YpaBHEHUSIM XUMUYECKHUX htto://school-
€aKL1H, eclIu OOUH U3 HD-1/SC00%- . . )
PeaKi, a collection.edu.ru/collection/chemistry
peareHTOB JIaH B U30BITKE
http://www.chemnet.ru/,
29 OO6mras xapakTepucTuKa htto-//school
p://school-
351eMeHTOB VIA-rpyIimel N . .
pyn collection.edu.ru/collection/chemistry
AnoTponHsbie http://www.chemnet.ru/,
23 MOIU(UKAIIIH CEPBI. http://school-

Haxoxnenue cepol u e€
COCIMHEHUH B IPUPOJIE.

collection.edu.ru/collection/chemistry

Hatuuk pH,
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XMUMHYECKHE CBOUCTBA
cepbl

AIIEKTPONPOBOJHOCTH

CepoBoa0po1, CTpOCHHUE,

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

24 ¢bu3nvecKne 1 XUMHUECKUE
. Jatuuk pH,
CBOICTBa
AIEKTPONPOBOITHOCTH
http://www.chemnet.ru/,
Oxcuppl cepol. CepHas http://school-
o5 KHCIIOTa, (hu3nuecKue u collection.edu.ru/collection/chemistry
XHUMHYECKHE CBOUCTBA, Hatauk pH,
IIPUMCHCHUE QJICKTPOIIPOBOAHOCTH
XUMUYECKUE PEAKIINH,
http://www.chemnet.ru/,
JeXalue B OCHOBE
http://school-
MIPOMBIIIJIEHHOTO Crioco0a - . .
N collection.edu.ru/collection/chemistry
26 MOJTYYCHUS CEPHOM
Hatuuk pH,
KHUCTIOTBI. XUMHUYECKOE
. AIEKTPONPOBOTHOCTH
3arpsi3HEHUE OKpY Karolei
Cpelibl COETUHEHUSMU CEPhI
Briuncnenue maccoBoit http://www.chemnet.ru/,
27 JIOJIU BBIXOJ1a IPOIYKTA http://school-
peaxkuuu collection.edu.ru/collection/chemistry
OO01as XxapakTepucTuKa http://www.chemnet.ru/,
351IeMeHTOB V A-TpyIIbl. http://school-
28 A30T, pacrpocTpaHeHUE B collection.edu.ru/collection/chemistry

npupoje, hpuznyeckue u
XMMHUYECKUE CBOMCTBA

Hatuuk pH,
AIEKTPOINPOBOTHOCTH
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AmMHEaK, ero pu3nIecKue

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

29 M XMMHUYECKHE CBOMCTBA,
Hatuuk pH,
IMOJIYYCHHUEC U MPUMCHCHUC
DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
[IpaxTnueckas padora Ne 3 http://school-
30 o teme «Ilomyuenue collection.edu.ru/collection/chemistry
aMMHaKa, H3y4eHHE ero Hatuuk pH,
CBOMCTB» DJIICKTPOIPOBOJHOCTH
http://www.chemnet.ru/,
.. http://school-
A3oTHas KuCI0TAa, €& 3 . .
collection.edu.ru/collection/chemistry
31 (bM3UYEeCKre U XUMHUYECKUE
. Hatuuk pH,
CBOMCTBA
DJICKTPOIIPOBOJHOCTH
Hcnons3oBanre HUTPATOB
. http://www.chemnet.ru/,
U coJjicii aMMOHHUS B
Ka4yeCTBE MHUHEPAJIbHBIX htp:/fschool-
N p collection.edu.ru/collection/chemistry
32 ynoopenuii. Xumudeckoe
. Hatuuk pH,
3arpsi3HEeHUE OKpYKarolei
DJIICKTPOIPOBOIHOCTH
Cpelibl COCTMHCHUSIMU
azora
®ochop. Oxeun dhocdopa http://www.chemnet.ru/,
33 (V) u bochopnas kucnora, http://school-

(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHEC

collection.edu.ru/collection/chemistry
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CBOMCTBA, MTOJIy4CHHUE

Hatuuk pH,
AIIEKTPONPOBOJHOCTH

Ucnonp3oBanue pocdaTto
B KQ4Y€CTBC MUHCPAJIbHBIX

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

34 yI[06peHmE. 3arps3HeHue Taranx pH,
MIPUPOIHOMN CPEABI
(bocdaramu DJICKTPOIIPOBOJHOCTH
Yraepon,
PACTIPOCTPAHEHH® B http://www.chemnet.ru/,
35 npupoje, puznueckue u hitp://schiool-
’ . collection.edu.ru/collection/chemistry
XUMUYECKHE CBOMCTBA
Okcupel yriaeponaa, ux
(bl/ISI/IIIeCKI/Ie U XUMHWYECKUE http://www.chemnet.ru/,
36 CBOMCTBA. DKOJIOTHYECKUE http://school-
poOJIeMBbl, CBSI3aHHBIC C collection.edu.ru/collection/chemistry
okcuoMm yriepona (1V)
http://www.chemnet.ru/,
http://school-
37 VYronpHasg KuciaoTa u eé collection.edu.ru/collection/chemistry
CcoJIn Hatuuk pH,
DJIICKTPONPOBOIHOCTH
[IpakTuueckas pabora Ne 4 http://www.chemnet.ru/,
o teme "llonydenne http://school-
38 YTJIEKHCIIOTO Ta3a. collection.edu.ru/collection/chemistry

KavecTBeHHast peakuus Ha
kapOoHaT-uoH"

Hatuuk pH,
AIEKTPOINPOBOTHOCTH
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HepBOHa‘-IaJIBHBIe IIOHATUA
00 OpraHMYeCcKux

http://www.chemnet.ru/,

39 BIICCTRAX KAK O http://school-
m collection.edu.ru/collection/chemistry
COCIMHEHUSIX yTiepo/ia
. http://www.chemnet.ru/,
Kpemnwnii u ero
40 S http://school-
g collection.edu.ru/collection/chemistry
[IpakTnueckas pabora Ne 5. http://www.chemnet.ru/,
Pemenue http://school-
41 AKCIEPUMEHTAIBHBIX 33724 collection.edu.ru/collection/chemistry
o Teme «BaxHeiimme Hatauk pH,
HEMETAJUIBI U UX DJICKTPOIIPOBOJHOCTH
COEIMHEHUS
KonTtponbHas padoTa Ne3
o http://www.chemnet.ru/,
no TeMe «Baxueuiue
42 HeOMETAILTEL H X http://school-
collection.edu.ru/collection/chemistry
COEIMHEHUSD
OO6mras xapakTepucTuKa
XAMHYECKUAX DJIEMEHTOB —
MeTaIoB. MeTtayuinyeckas http://www.chemnet.ru/,
43 CBsI3b U MeTaJuInyecKas http://school-
KpUCTAJUTMYECKas pelIETKa. collection.edu.ru/collection/chemistry
dusnyeckue CBOUCTBA
METAJUIOB
XMUMHYECKHE CBOUCTBA
http://www.chemnet.ru/,
METAJIJIOB.
44 http://school-

DNEKTPOXUMHUYECKUN Psifl
HaNpsHKCHUH METaUIOB

collection.edu.ru/collection/chemistry
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Oo1ue crocoObl
HOJIy‘-IeHI/ISI MCTaAJ1JIOB.
CHJIaBI)I. BI)I‘II/ICJICHI/IFI 10

http://www.chemnet.ru/,

45 YPAaBHEHUSIM XUMHUYECKHUX http://school-

peaKkuuid, €CJii OJJUH U3 collection.edu.ru/collection/chemistry

peareHTOB COJICPKUT

npuMecu
http://www.chemnet.ru/,

[TonsatHe o xoppo3un

46 http://school-

METaJIJIOB ; . .
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,

47 Illenounbie METAJIIBI http://school-
collection.edu.ru/collection/chemistry
http://www.chemnet.ru/,
http://school-

48 OKCuIbl M THAPOKCHUIBI collection.edu.ru/collection/chemistry

HATPHS U Kaus Hatuuk pH,

DJICKTPOIIPOBOJHOCTH
http://www.chemnet.ru/,
http://school-

IllerouHO3eMEIBHEIC ; . .

N collection.edu.ru/collection/chemistry

49 METaJUIbl — KAJIBLUHA U

. Hatuuk pH,
Mar"ui
DJIICKTPONPOBOJHOCTH
http://www.chemnet.ru/,
50 Baxxnelme coetnHeHN http://school-

KaJIbIHS

collection.edu.ru/collection/chemistry

Jatuuk pH,
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AIIEKTPONPOBOJHOCTH

51

O06o0011IEHNE U
CHUCTEMAaTHU3alus 3HAHNHI

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

Hatuuk pH,
AIIEKTPONPOBOJHOCTH

52

JKEcTKOCTEL BOAEI U
CrocoObl e€ ycTpaHeHus

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

Hatuuk pH

53

[IpakTrueckas padota Ne 6
o teMe "JKECTKOCTH BOJIBI
U METOJIbl €€ ycTpaHeHus "

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

Hatuuk pH

54

AroMuHUI

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

55

AmMdoTtepHbIe CBOCTBA
OKCH/JIa ¥ TUIPOKCUA

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

Jatuuk pH,
AJIEKTPOINPOBOTHOCTH

56

Kemeso

http://www.chemnet.ru/,
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http://school-
collection.edu.ru/collection/chemistry

OKCI/II[I)I, THAPOKCHUABI U

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

57 Z‘,IOIJII)I/I xenesa (I1) u xenesa Taranx pH,
DJICKTPOIIPOBOJHOCTH
OGo6mene 1 http://www.chemnet.ru/,
58 cUCTeMAaTu3anys 3HaHu! http://school-
collection.edu.ru/collection/chemistry
[IpakTnueckas padora Ne 7. http://www.chemnet.ru/,
Pemienne http://school-
AKCIEPUMEHTAIBHBIX 33724 collection.edu.ru/collection/chemistry
> o TemMe «Baxueiimme Hatuuk pH,
METaJTBl U UX DJICKTPOIIPOBOJHOCTH
COCTUHCHUS»
Brrunciaenus mo
YpaBHEHUSIM XUMUYECKUX
peaKIuii, eCliv OJIMH U3
PEATEHTOB ZaH B H3GHITKE http://www.chemnet.ru/,
60 WJTU COJICPKUT TIPUMECH htp:/fschool-
o collection.edu.ru/collection/chemistry
Brerurciienus MaccoBoit
JIOJTU BBIXOJ1a IPOIYKTA
peakuu
O6oGwenHe 1 http://www.chemnet.ru/,
61 cUCTeMaTH3allusl 3HaHUI hitp://school-
collection.edu.ru/collection/chemistry
62 KonTponeHas padota Ned http://www.chemnet.ru/,
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no TeMe «BaxxHelnime
METaJUIBI U UX
COEIUHEHUS)

http://school-
collection.edu.ru/collection/chemistry

BemecrBa u matepuainsl B

http://www.chemnet.ru/,

http://school-
collection.edu.ru/collection/chemistry

63 IOBCEIHEBHOM JKU3HA 1
Hatuuk pH,
JeJI0BeKa
DJICKTPOIIPOBOJHOCTH
X http://www.chemnet.ru/,
64 MMHYECKOE 3arps3HEHUE 1 httn://school-
OK aromeil cpeasl THD.11SCh00t : . .
pyraiom pedt collection.edu.ru/collection/chemistry
p http://www.chemnet.ru/,
65 OJIb XUMHUU B peIHeHI/II/I 1 htt '//school-
9KOJIOTUYECKHUX TIPOOIeM THn.7ISENoo™ . .
collection.edu.ru/collection/chemistry
PesepBHbIit ypoK. http://www.chemnet.ru/,
66 O06o00611IEHNE U 1 http://school-
cUcTeMaTU3aIys 3SHaHUH collection.edu.ru/collection/chemistry
PesepBHBIit ypoK. http://www.chemnet.ru/,
67 O06001IeHne u 1 http://school-
cUcTeMaTU3aIys 3SHaHUH collection.edu.ru/collection/chemistry
PesepBHblIii ypok. http://www.chemnet.ru/,
68 O00011IeHue u 1 http://school-
cUCTEMAaTU3alMs 3SHAaHUH collection.edu.ru/collection/chemistry
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI:

MarepuajibHO-TeXHMYECKasi 0a3a:

Ne
/11

1.ucpposas naboparopus:

1)  mnanmer (ITK).

2)  JlaTuuk TeMmmepaTtypbl

UCCIIENYEMOU CPEIBL.

3) JlaTuMK BJIAXXHOCTH.

4) JlaTYuK OCBEIIEHHOCTH.

5)  Jlatuuk TemmepaTypbl OKpYKalOIIeH CPE/Ibl.

6) Jaruwmk pH.

7)  Mukpockon (uugposas jymna).

2.JlaTunku UGPpOBBIX JaO0pATOPHI IO OUOTIOTUH, IKOJIOTUU U (HYU3UOJIOTHH

buosorus

BnaxnocTtu Bo3myxa

OcCBEMEHHOCTH

pH

Temnepatypsl
OKPY’KAIOIIEH CPEIbI

KOJIOTHUS dusnoorus
Brnaxxnoctu Bo3ayxa OcsBenéunoc
TH
OCBEUIEHHOCTH pH
pH
TemnepaTtypsl

OKPY’KAIOIIEH CpeIbl

Ontuueckou
IJIOTHOCTH 525 HM
(kosopuMeTp)

JlaTunk TeMnepaTypsl
HCCJIEYEMOU CpeJIbl

XUMUAA

pH

Dnektpo
IPOBOIHO
CTH






		2023-10-18T11:22:44+0300
	Чернышев Игорь Владимирович




