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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHuMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepabHOl pabdoueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIel cTpaTeruu
oOy4yeHHUsi, BOCHUTAHUS U Pa3BUTUS OOyUYAIONIUXCS CpPEACTBAMHU y4eOHOro
nmpeamera, YCTaHABJIUBAET o0s3aTenbHOe IPEAMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPECICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU CoJIepKaHusl, PEKOMEHIYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coiepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMble XUMHUEH TMPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUUM M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEHICHUS TriI00aTbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U (PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTEIIBHOW  Y4eOHOW  JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJIA/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;



crocoOCTBYyeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEJaroruvyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYECKONM XUMHM U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ uzydeHuro. Colep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TOHATUN O XUMUYECKOM
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKHX MPE/ICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XMMUU,

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKHU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHS K JIpyroMy, BBITONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl [0 XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJCTABIEHUS] O XUMUUYECKON COCTABISAIOLICH HAyYHOM KapTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3mnka. 7 Kiaccy.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBeKa M Kak OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBbTYpPHI.
3amauya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CUCTEMBI XMMHUUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHYCCKUX ITOJIOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKa HayKH, B
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NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil 0O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe 11, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMaTUYecKoe MpHOOLIeHUE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOMINX MPHUOOPETEHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHHUS M CAaMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o60miel (YHKIMOHATBHOM UM  E€CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKpY’KaloIllero MHpa, WUCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH HU3yYEHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y 0O0ydYaroIIMXCS TyYMaHUCTUYECKUX OTHOIIEHMUH,
INOHUMAHUSl LEHHOCTM XMMMUYECKUX 3HAHUU I BbIPAaOOTKH 3KOJIOTUYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHBAlUMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaniseT 136 yacos: B 8 kimacce — 68 yacoB (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O METOAaxX MO3HAHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX e€auHMIl BemecTBa. Pacu€tel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DuU3NYECKUEe U XMMUYECKUE ABJICHUS. XUMUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHME BOCKA, TasHUE JIbJla, pAcTHpAaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THIAPOKCH]IA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH MOBAPEHHON
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kuciopon — 3ne€MeHT U mpocToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
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cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — alioTponHas MoAupUKaIs KACIOpOaa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopgopon — »snmemeHT M mpocToe BewmiecTBo. Haxoxaenue Bomopoaa B
npupojsie, (GuU3MUEeCKMe UM XUMUYECKHUE CBOWCTBAa, MPUMEHEHHUE, CIIOCOObI
nosryyeHust. Kuciaorsl u conu.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponb pacTBOpOB B MpuUpoOJie U B KU3HU YesoBeka. KpyroBopoT BOJbI B MPUPOJE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuneHuil. Oxcuabl. Kmaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne oKkCuoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknatypa cosieil. @uszndeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tomyuenue counen.

['eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUU.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE COJECPKAHUSA KUCIOPOJa B BO3AYyXE, OIYUYCHHUE,
coOupaHue, pacro3HaBaHWE H U3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpaiieHus TopeHus (Mmokapa), O3HAKOMJIEHHE C oOpa3laMi OKCHAOB U
ONMCAHWE WX CBOWCTB, MOIY4YEeHUE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTeue Bogopoaa ¢ okcuaoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
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MAacCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA, B3AMMOJECHUCTBUAE BOJBI C METa/IaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIAECOMATEPHUATIOB),
uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEHIECTB PAa3JIMYHBIX  KIJIACCOB,
HaOJI0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT U HIEIOYCH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, DPEaKUUid HEUTpaJIu3aluy, I0Jy4eHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3a/lad N0 TeMe «BakHeWIIne KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoanuecknit 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAIUN XUMUYECKUX 3yieMeHTOB. [loHsTue o
rpynmnax CXOJHBIX DBJEMEHTOB (IIENOYHbIE W IIEJIOYHO3EMEIbHbIE METaJIIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJiIMHHONEepUoAHass  (HOpMbI
[Tepunognueckoit cuctembl xumuueckux 3neMeHToB . 1. Menneneesa. Ilepuonas
U rpynnsl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpAa, HOMEPOB INEpuUoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB TepBhIX 20 XMMHYECKUX  DJIEMEHTOB
ITepuonnueckoit cuctemsl JI. M. MenneneeBa. XapakTepuCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHS pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U EPUOIAM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
AJIEMEHTOB Uil pa3BUTHS Hayku W mpaktuku. JI. WM. MenneneeB — y4y€Hbld U
rpaXkJIaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus. OKHUCIHTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUU.
[Iporecchl okucaeHus U BoccTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCcnepumenm:

U3y4YeHHE OO0pa3IOB BEIMIECTB METANIOB W HEMETANIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHUS ).

Meosicnpeomemmnuie ceazu

Peanuzamusa MexXnpeaMETHBIX CBSI3€H MPH HM3YYEHUM XMMUHA B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukaius, TEePUOJAUYHOCTh, HAOJIOACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHHE BEIIECTBA, a3, (U3MYECKUE BEIIUMYMHBI, €IUHUIIBI
U3MEPEHMUs, KOCMOC, TIJIAaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

Ilepuognueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
N. MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHUs U UX
COCIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMeHTOB B Ilepmonnueckoit
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukarus 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKHE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid M0 pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
U COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TeIioBOMY 3¢ (deKTy, Mo
M3MEHEHUIO CTENIEHEH OKHCIICHUS XMMHUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKli, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoOHSITHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. llonstue o karamuse. [IonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
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BJIIMAIOIIKMC Ha CKOPOCTH XUMHUYECKOU p€akunnu H II0JOXKCHHUC XHMHYCCKOIO

paBHOBECHS.
OKHCITUTENBHO-BOCCTAHOBUTENBHBIE ~ PEAKLMH,  JJIEKTPOHHBIM  OanaHc
OKHUCJIMTENIbHO-BOCCTAHOBUTENIBHON  pEaKIIUH. CocraBieHue  ypaBHEHMI

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAaKIMid €  HKCIOJb30BAHMEM  METOA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALUH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMALIMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
xumudeckoi cBsizu. Crenenn auccoruanuu. CUiabHbIE U CIadble dJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakiuuil. CBOWCTBA KHUCIIOT,
OCHOBaHMUW W COJiel B CBETe TMPEACTABICHUNH 00 DIICKTPOJIUTHUECKOMN
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJICNISIMUA KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W anmasa), CIOXKHBIX BEIIECTB
(x7mopua HaTpuUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH pPEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U  coJien
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTepUajoB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pPEaKIuid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, oO0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakuy pas3joKeHUs, COSUHEHUS), PACIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOIIbI0 KAYE€CTBEHHBIX pEAKIMM HAa  HOHBI, pEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTanibl M UX COeIMHEHUS

OO6miass XapakTepucTHKa TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIC CTeNeHH OKucieHus. CTpoeHue W (PU3MUEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHUMHYECKHE CBOWCTBA Ha IpUMEpEe  XJopa
(B3auMOJIECTBHE C MeETaJUIaMHU, HEeMeTallylaMH, Ieiaodamu). XJIOPOBOJOPOI.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NMpUMEHeHue. [leicTBue
XJopa W XJIOPOBOJAOPOJIa HA OpPraHU3M 4YeJIOBeKa. BakHeWlue XJIOpHAbI U HX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka »meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbBIC CTEMeHH OKHcIIeHWsA. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
u cepbl. XuMHuueckue cBoiicTBa cepbl. CepoBOOpoJ, cTpoeHue, (GU3UYECKUe U
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XxuMuyeckue cBorcTBa. OKCHABI CEpbl KaK MPEICTABUTEIU KHUCIOTHBIX OKCHIOB.
CepHass kwuciora, (Qusnueckue U XUMHUYECKHE CBOMCTBa (00IIHME  Kak
MpEACTaBUTENsl Kjacca KHCIOT U chneuuduueckue). XUMUYECKUE PpEeaKIuH,
JeXallie B OCHOBE MPOMBIIUIEHHOIO CHOcO0a MONy4YeHUs CEPHOM KHCIOTBHI.
IIpumenenue cepHoit KucaoTsl. Conu CepHOM KUCIIOTHI, KAYECTBEHHAS peakuus Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeW Cpeibl COECIMHEHUSMH cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrtepuctuka 31aeMeHTOB VA-rpynmbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEepHbIE CTENIEHH OKUCIEHHUS. A30T, paclpoOCTpaHEHUE B MPHUPOJE,
¢uznueckre u XuMuyeckue cBoiictea. KpyroBopot azoTa B mpupojae. AMMUaK, ero
dbu3nYecKue U XMMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHUS,
ux (U3NYECKUE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHHe, (PU3UMYECKUe U XUMHUYCCKUE
cBoiicTBa (0OIlIMe Kak TMpeJCTaBUTENS Kiacca KUCIOT M cnenupuyeckue).
Hcnons3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NTOXKAM, 3arpsi3HEHHE BO3JAyxXa, MOYBbl W Boao&éMoOB). docdop,
altoTponHeie Moaudukanuu (ochopa, puzmyeckne M XUMUYECKHE CBOICTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, Gu3ndecKue U XUMUUECKUE CBOMCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapaktepucTtuka amemMeHTOB |V A-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCICHUS.  YTJIEpoJ,  aJUIOTPOITHBIE
Monu(UKALMK, PACTIPOCTPAaHEHHE B TMpupone, (HU3UYECKUE U XUMUUYECKHE
cBoiicTBa. Axacop6mus. Kpyroeopot yriaepona B npupoze. OKCuabl yrieposa, ux
duznueckre M XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHUEe MpPOOJIEMBbl, CBA3aHHBIE C OKCHUIOM
yrieponaa (IV), rumore3a rio0adbHOr0 MOTEIUICHUS KIMMAaTa, MapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUCCKUEe U XMMHUYCCKUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-WOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEAUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHble WMCTOYHUKKA YTIIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HeDTh),
MPOIYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONMOTUYECKH BaXKHBIX BEIIECTBAX: )KUPAX, OENKaX, yriIeBoJax — U UX
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poJii B OKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢usnueckue H XUMHYECKHE CBOICTBA, IOJy4YEHHE W
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaus (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIIne CTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCTIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHrue oOpasIloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
IPOBEICHUE KAUY€CTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOJIOJICHUE TPU3HAKOB
UX TPOTEKAHHUS, OMbBITHI, OTpakarolue (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXXHO WCIOJIb30BAHUE BUJICOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpas3laMu XJOpHAOB (TAJIOTCHUIOB), O3HAKOMJICHHUE C
oOpazmamMmu  ceppl W e€  CcOoeAUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJIOICHUE TIporiecca OOYTIIMBaHUs caxapa MoJl JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakinK Ha Cynbdar-
MOH U HaOJI0JeHHEe TpHU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBaMu azora, ¢ochopa U UX COEIUHEHUU (BO3MOXKHO HCIOIH30BAHUE
BUJIeOMaTepraaoB), oOpa3amMu a30THBIX U (PocPOpHBIX yH0OpeHUid, MOTydeHHE,
coOupaHue, pacro3HaBaHWE U M3YYCHHE CBOICTB aMMMaka, MpPOBEJICHUE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHUS U ¢GocdhaT-uOH U U3yYeHUE MPU3HAKOB
UX MIPOTEKAHUSI, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON A30THOM KUCIIOTHI C MEJIBIO
(BO3MOKHO HCTIOJIb30BaHUE BHUJICOMATEPUAIIOB), U3yUYCHHUE Mo/iesen
KPUCTANTMYECKUX pEHmETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPONCTBOM TPOTHBOTA3a, MOJyYeHHE, COOMpaHue, paclio3HaABaHUE M M3y4YCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KauyeCTBEHHBIX Peakiuii Ha KapOOHAT W
CWIMKAT-UOHBl W HW3y4YE€HHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHenmune HeMeTaxIbl U UX COCAUHECHUS».

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmogmueckon cucreme xumudeckux snemeHtoB J[. N.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTanueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYEcKass  pemérka.  DNEKTPOXUMHUYECKUM  psif
HarnpsbkeHnt metamioB. Ou3nyueckue U XMMHUYECKUE CBOWMCTBa MeTauioB. OO1iue
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crocoObl moyydeHuss MeTauioB. [loHsTHE O KOppO3WHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YyT'yH, IIOPATIOMUHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY ¥ MPOMBIILIEHHOCTH.

[Ilenounble MeTawibl: nojioxkeHue B [lepruoamyeckoil cucTeMe XMMUYECKUX
anemenToB JI. 1. MenpaeneeBa, CTpO€HUME HUX AaTOMOB, HAXO0XJIECHUE B NPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMepe Hatpusa U Kamus). OKCUuabl U
TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIEeNOYHBIX METAUIOB U HUX
COCMHECHU.

[[lenouyHO3EMENBHBIE METAJUIBI MAarHMii W KaJIbIUW: TOJIOXXEHUE B
Ilepuonnueckon cucreMe xumudeckux sinemeHTos JI. 1. Menneneesa, ctpoeHue
UX aTOMOB, HAaXOXJI€HUE B Ipupoae. PU3NUeCcKue U XUMUYECKHE CBOMCTBA MArHUS
U Kauplmsa. BaxHeimme coeauHeHUs Kainblius (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: ToJI0o)KeHUE B [lepnoanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJE€HUE B mnpuponac. Puszndeckue u
XUMUYECKHE CBOMCTBA alfoMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUS.

Keneso: monoxenue B [lepuoguueckon CUCTEME XUMHUYECKHUX 3JIEMEHTOB /1.
N. MeHnneneeBa, cTpoeHHWE aroMa, HaxoxjaeHue B mpuponae. dusmyeckue u
XUMHYECKUE CBOMCTBA xene3a. OKCuIbl, THAPOKCUIBI U conu xenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHME C oOpasllaMH METAJIOB W CIUIaBOB, UX (PU3NYECKUMHU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCHCTBUS OKCHA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHHE BUIECOMATEPUATIOB),
UCCJIEOBAaHNE CBOWCTB KECTKOM BOJBI, Ipollecca TOPEHUs JKejie3a B KUCIOPOJe
(BO3MOKHO  HCMOJB30BAaHUE  BUJAECOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KAUueCTBEHHBIX PEaKIUil HA MOHBI: MAarHWs, KajblUs, allOMUHUSA, LIMHKA, jKelie3a
(1) u xemnesa (1), mequ (I1), HabGIrOACHUE W OMTUCAHKE TTPOIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAaMU HATpHsl, Kalus W KaublUs (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCHU/IA ATIOMUHHMS
Y THIPOKCUJA [IMHKA, PEIICHHE DKCIEPUMEHTAIIbHBIX 3a/1a4d o TeMe «BakHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUYECKUX peakuuid B ObiTy. IlepBas momouns mnpu
XUMHUYECKUX 0KOTaX U OTPaBICHUAX.
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XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas J10MyCTUMAast
KOHLEHTpalus BeuliecTs, aanee — [1JIK). Ponb xuMuun B pemieHnn 3K0J0THYeCKuX
npooeMm.

Xumuueckuit IKcnepumenm:

U3y4yeHre o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Meosicnpeomemmnoie ceasu

Peanuzanust MeXINpeaMETHBIX CBSI3ed NpPU HM3YYEHHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
HNOHSITUM, TaK ¥ TOHSITHH, SIBISIONIMXCS CUCTEMHBIMU JIJISl OTAEIBHBIX MPEAMETOB
€CTEeCTBEHHO--Hay4YHOI'O LIUKJIA.

OO0muMe ecTecTBEHHO-HAYYHBIE MOHSATHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIacCUPUKalusi, MEepUOJIMYHOCTb, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJeb, SBICHUE, MAPHUKOBBIM
3¢ eKT, TeXHOIOT U, MaTePUAIIbI.

®duzuka: MaTepusi, aToM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIHU],
W30TOIbI, PaJAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUN 3apsll, MPOBOJHUKH,
NOJYIIPOBOAHUKU, JTUINEKTPUKH, (OTOIIEMEHT, BEIIeCTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTATUIMYECKAs
pemérka, CruiaBbl, (U3MUYECKHE BEJIMYWHBI, €IUHUIBI W3MEPEHMS, KOCMHUYECKOe
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢oTtocuHrtes, IpixaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAJIbHBIC
yII0OpeHUsl, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadms: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIC IOPOJIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHusl JOCTUTAIOTCA B XOJie OOYyYEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIUU O0yUYaIOIINXCS.

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W JAPYrUX  BHIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce OJTOW Y4YeOHOUW 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 NPEACTABICHUSI O BEIIECTBE U XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
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HAaBBIKOB CaMOCTOSATEIBHON paboThl C YYCOHBIMH TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHUIO M TO3HAHHIO, JIF0OO3HATENIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOyYCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUSI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 *XWU3HU, OCO3ZHAHUE TOCIEIACTBUH U
HENPHSITHE BPEAHBIX MPUBBIUCK (YIOTPEOJIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpaAICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIBHOMN KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUS:

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAYy W PE3ysibTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHCJIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBaHUS, MOHUMaHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKOMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YTPOKAIOIIMX 3I0POBBIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HUX PEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MIPUHIINAT, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
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HCIIOJIB3YIOTCS B €CTECTBEHHO-HAaYYHbIX YYEOHBIX MpeaMeTax M MO3BOJISIIOT Ha
OCHOBE 3HAHUHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaTh CMBICI XUMHYECKUX TMOHITHH (BBIACTSATH UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYWHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
METanpeIMETHbIE), CAMBOJIMUECKHE (3HAKOBBIC) MOJIENIH, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBBIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIENbHBIE MPEJCTaBICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTA), XUMHUYEcKas QopMylia U ypaBHEHUE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICICTBEHHBIE CBS3HM U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI IS (POPMUPOBAHHUS THUMOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKMX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBAThH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojenaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAHHS, CIPAaBOYHBIC
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nocobusi, pecypcbl MHTepHETa), KpPUTUYECKH OIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

yMEHHE MPHUMEHSTH Pa3jIHYHbIe METOABI M 3alpOChl MPH TMOUCKE U 0TOOpe
uHGOpMAIMU W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX MJIs BBIIIOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
o0nacTd WCHOJB30BaHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJIbTYpPOU aKTHUBHOTO MCIIOJIB30BaHUS PA3IMUHBIX TTIOUCKOBBIX CHUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAaIbHYIO OpMY MpeACTaBICHUS UH(DOpMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
ApyruMH popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOU W
UCCJIeI0BATENbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
CpeIlbl.

KomMMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI IPEJIIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJyYEHHBIE  pe3yjbTaThl  ITO3HABATEIHHOM
JESTENBbHOCTH B YCTHBIX UM TMHCHbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM paboTHI O UCCIIEJOBAaHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM WM MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONINX MpOOJieM Ha OCHOBE y4€Ta OOIIUX HHTEPECOB U COTJIACOBAHUS
no3unui (00CyXJIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIUHAIIMS
COBMECTHBIX JICMCTBHH, ONpeneleHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTrue).

PeryasiTuBHbIe yHUBepcaibHble yueOHbIe 1elCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNsaTh LEeNu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee A (PeKTUBHBIE CIOCOOBI PEIIeHNs] YICOHBIX H
MO3HABATENbHBIX 3aJ7]a4, CaMOCTOSITEIbHO COCTAaBIATh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUU MPU BBINOJHEHUU 33JaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJTU3UPOBATh KOHTEKCTHI, IPe/jIaraeMble B YCIOBUH 3a/1aHUH.

17



NPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMETHBIX PE3YNbTATOB MO OCBOEHHUIO 00s3aTEIbHOrO
CoJlepKaHMs, YCTAHOBJIEHHOIO JaHHON (enaepaibHONM padoueil mporpammoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4yHbIE 3HAHUSA, YMEHHUS M CIOCOOBI
NeUcTBUM, crenuudpuyeckue s NOpeaMeTHor obnactu «XuMus», BHUIbI
NEATEIbHOCTH IO  IOJYYEHHIO HOBOT'O  3HAHWA, €ro  HMHTEpHpeTaluH,
peoOpa3z0BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUX.

K xonny oOyuenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

e PaCKpbIBATh CMBIC] OCHOBHBIX XUMHUYECKUX IOHATUW: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(ogHOpONHASE U HEOAHOPOHAS), BaJIECHTHOCTb, OTHOCUTENbHASA aTOMHAsl U
MOJIEKYJISIDHAasE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XMMHYECKOI0 JIEMEHTa B COCITMHEHUHU, MOJISIPHBINA 00BEM,
OKCH/JI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakiusi, KiacCU(UKaIMs pEeaKuui: peaxiuu
COCMHEHUS, pEaKUUU pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEAKIIMH, TEII0BOU 3P(DEKT peakinu,
PO aToMa, JJIEKTPOHHBIM CJIOW aToma, aTOMHas OpOWTamb, paguyc
aToMa, XMMHMYECKAsl CBs3b, IOJSIPHAS M HEIOJISIPHAs KOBAJICHTHAsS CBS3b,
VOHHAsI CBs3b, MOH, KaTHOH, aHWOH, PacTBOpP, MaccoBas J0Jis1 BEIIECTBA
(mpoiieHTHasi KOHIIEHTPAIIMsI) B paCTBOPE;

e WWUIFOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX [OHATHA U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHUU BELIECTB U UX MIPEBPALICHUN;

e CTIOJIH30BAaTh XUMHUUECKYIO CUMBOJIUKY JIJIsi COCTaBIeHUsI ()OPMYI BEIIECTB
Y YPABHCHUN XUMHUYECKUX PEAKIINM;

e OIIPENICTISATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTETIEHb  OKHUCJIEHHS  JJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
IIPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KIACCy COECIMHEHUH I10
dbopMymnaMm, BHI XUMHYECKOW CBs3U (KOBAJICHTHAss ¥ WOHHAas) B
HEOPraHWUYECKUX COCIUHEHUSAX;

epackpbeiBaTh cMbIci llepmogmueckoro 3akona JI. WM. Menneneesa:
JNEMOHCTPUPOBATh IOHMMAaHUE NEPUOJUYECKOM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX JJIEMEHTOB OT HMX IOJoXeHus B [lepmomgmdeckoi cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yYEHMs, 3aKOHa ABOTaapo;

¢ OMHCHIBATh U XapakTepus3oBaTh TabmuuHyo Qopmy Ilepuoanueckoit
CHCTEMBbl XMMHYECKHX DJJIEMEHTOB: pAa3JIN4yaTh IIOHITUSA «TJIABHAA

18



noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynmna)», maibeie u
OOJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpPHIE HMEIOTCS B
tabiuue «llepmonnueckas cucrema xumuyeckux osnemeHtoB JI. .
MenpaeneeBay C YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsjl sapa, 00lliee Yuciao 3JIEKTPOHOB
U pacrpeieieHHe UX M0 IEKTPOHHBIM CIOSM);

o KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThl, HEOpraHMYEeCKHUE BEIIECTBa,
XUMHYECKUE peakuuu (MO YHUCIY M COCTaBy Y4YacTBYIOIIMX B pEaKLUUU
BEUIECTB, MO TEMIOBOMY 3D (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOILIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi OMUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHHI COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIINIA;

e IPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3TUYHBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XMMHUYECKOro J3JIeMeHTa Mo (opMmyse COeIUHEHHS,
MAacCOBYIO JIOJIF0 BEIIECTBA B pPACTBOpPE, TMPOBOJIUTH PACUYETHl IO
YPaBHEHMIO XMMHUYECKOU peaKlvy;

e IPUMEHATH OCHOBHBIE OIlEpPAllUM MBICIUTEIBHON NEATEIBHOCTH — aHAJIN3 U
CHUHTE3, CpaBHEHHE, 0000IleHue, CcHCcTeMaTH3alUio, Kilaccudukaluio,
BBISIBJICHUE IPUYMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsI M3Y4YEHMSI CBOWCTB
BEUIECTB W XUMHUYECKHX PEaKLHH, €CTECTBEHHO-HAYYHbIE METO/bI
NO3HAaHUA — HAOJIOJEHUE, H3MEPEHHE, MOJAEITUPOBAHUE, HKCHEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CJIE10BATh MpaBWJIaM MOJIb30BAaHUS XUMUYECKON MOCyAol U J1a00paTOpHBIM
obopy/ioBaHMEM, a TaK)Ke TMpaBWIaM OOpallleHHsl C BeEIIeCTBAMU B
COOTBETCTBHUM C HWHCTPYKUUSMU IO BBIIOJHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIBITOB IO TOJYYEHHIO U COOMpaHMIO Ta3000pa3HbIX
BEUIECTB (BOAOpPOJAa M KHCIOPOAA), NPUIOTOBIECHUIO pPACTBOPOB C
ONpeAeIEHHON MAaCCOBOM J0JIENM PaCTBOPEHHOIO BELIECTBA, IUIAHUPOBATH
U IPOBOJAUTH XMMHYECKUE HKCIIEPUMEHTHI IO PAaCIIO3HABAHUIO PAaCTBOPOB
mIeJI0Yeil U KUCIOT C TMOMOIIBI0 MHAMKATOPOB (JIAKMYC, (peHOI(TaNeuH,
METHJIOPAHX U APYTHe).

K xoniy oOydenus B 9 Kki1acce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0yUAIOUTUXCS YMEHHIA:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATHI: XUMHUUYECKHI

AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
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CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, SJIECKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMUYECKasi PeaKinsi, XUMUYecKasi CBsA3b, TEIIOBOM 3 deKT
peakuud, MOJb, MOJISAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTHYECKAsA IHUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U
HEOOpaTUMbIE pPEaKIMU, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENb,  BOCCTAHOBUTEIb, OKHCIEHUE H  BOCCTAHOBJICHHUE,
ajuioTponusi, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hus METAJLIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEeaKkUHuH, TMPEAeIbHO IOMyCTUMAas
koHnentpauus [IJIK Bemiectna;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX MOHSATUM U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

¢ ICTIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJII COCTaBJeHUs (DOPMYIT BEIIECTB
Y YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONIPENICIISITh BAJIGHTHOCTh M CTENIEHb OKUCJIEHUS] XUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JUYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, MOHHAs, MeETANIMYeCKas) B HEOPraHMYECKHUX
COCIMHEHHUSX, 3apsij MOHA M0 XMMHUYECKOU (opmyIe, XapaKkTep Cpelbl B
BOJIHBIX PAaCTBOPAX HEOPraHUYECKUX COCIUHEHUM, TUIl KPUCTALINYECKOU
PELIETKM KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cMbIc [lepuonuueckoro 3axkona JI. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IIOHMMAaHWE: OIUCBHIBATh M XapaKTEepU30BaTh
Tabiunyto ¢opmy Ileprnonnyeckoil CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuyuaTh TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y MU «moOodHas
noarpynmna (b-rpynma)», Mameie U OONbIIME TEPHOIBI, COOTHOCHUTH
0003HaYCHUSA, KOTOpPHIE HMMEIOTCS B IEPUOAMYECKON TaOmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneieHue WX 10 DIEKTPOHHBIM CJIOSIM), OOBACHITH OOIIUe
3aKOHOMEPHOCTH B U3MEHECHUM CBOMCTB 3JIEMEHTOB M UX COCAWHECHUU B
npeaenax MajlblX NEPUOAOB U TJIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX
aTOMOB;

o KJTACCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HECOPTraHMYECKUE BEIECTBa,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHIO CTETICHEeW OKUCICHUS
XUMHUYECKUX PJIEMEHTOB);
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e XapaKTepu30BaTh (OMUCHIBATH) OOIME U CHEUUPUYECKHE XUMHYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKJIas OIMHUCAHUE
pUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUM;

e COCTaBJIITh YPABHEHUS JIEKTPOIUTUUECKON TUCCOIMAIIUN KUCIIOT, IIeI0UYeh
U COJIeH, TIOJIHbIE U COKpAUIEHHBIE YpPaBHEHUS! PeakUui MOHHOTO OOMeHa,
ypaBHEHUS DPEaKIil, MOATBEPKAAIONIMX CYIIECTBOBAHUE T€HETUUECKOU
CBSI3U MEXK]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

e PACKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
MOCPEJICTBOM COCTABJICHUS YJIEKTPOHHOTO OajlaHca 3TUX PeaKIuii;

e IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHUS XWMHYECKHUX TIPEBpaIllcHUH B Pa3IUUYHBIX
YCJIOBUSIX;

e BBIUUCIISATH OTHOCHUTEJIFHYIO MOJICKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOTO »JJieMEeHTa Mo (opMysie COCIUHCHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOJUTH PACUYETHI 10
YpaBHEHUIO XUMUYECKOU PEaKInu;

e COOTIONIATH MpaBUia MOJIb30BAHUS XUMHUYECKON MOCYI0M U J1abopaTOPHBIM
o0opyaoBaHMEM, a TaKXe TMpaBWwiIa oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJHEHUIO J1a00paTOPHBIX
XUMHYECKUX OMBITOB MO TMOJYYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (aMMHaKa U YTIEKUCIIOTOo Ta3a);

¢ IPOBOJIUTH PEAKIINH, MOATBEPKAAIONINE KAUECTBEHHBI COCTAaB Pa3IMUHbBIX
BEIIECTB: PACIO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OpOMHI-, WOAMI-,
kapOoHat-, docdar-, cunukar-, cynbdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI Y HMOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIu3 U
CHHTE3, CpaBHCHHE, O00OOIIEHHe, CHCTEMAaTHU3aIlii0, BBISIBICHUE
NPUYMHHO-CIICICTBEHHBIX CBA3€M — JJIs W3YUYEHHsS] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlHil, €CTeCTBEHHO-HAy4YHbI€ METOAbl TO3HAHUS —
HaOJIIOICHNe, M3MEpPEHUe, MOJCIUPOBAHUE, DKCICPUMEHT (pEasIbHBIN U
MBICJICHHBIN ).

21



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KomngecTBo yacoB
Ne HanmeHnoBaHue pa3zienos u OnexTpoHHble (TUPPOBHIE)
KontponbHubie [IpakTuueckue
n/m TE€M IIPOTPAMMBI Bcero o0Opa3oBaTeIbHbIE PECYPCHI
paboThI paboThI
Paznen 1. [lepBoHauanbHble XUMUYECKHE TOHSITHUS
XuMus — BakHast 001acTh
11 €CTECTBO3HAHUS U 5 3 bubmmoreka IIOK
' PaKTHYECKOM https://m.edso0.ru/7f41837c
NEATEIbHOCTH YeJIOBEKA
12 BemiecTBa 1 XuMH4ecKue 15 1 bu6anorexa IIOK
' peakuuu https://m.edso0.ru/7f41837c
Hroro no pazneny 20
Paznen 2. Baxkuneiiiine npecTaBUTEIN HEOPraHMUYECKUX BEIIECTB
Boznyx. Kucnopon. but6mmoreka IIOK
2.1 6 1
[TousiTue 06 okcumax https://m.edsoo.ru/
59 Bonopoa. .Ilonstue o 8 1 bubnuoteka [JOK
' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [loHsiTHE 5 1 1 bu6anorexa [JOK
' 00 OCHOBaHMAX https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

24 O::OZHHe eK(.:]'IaCCBI 11 1 bubnuoteka [JOK
: HEOPTaHUICCKUX
P B https://m.edsoo.ru/7f41837c
COCIMHEHUN
Uroro no pazneny 30

Paznen 3. [lepuoauueckuii 3axoH u [lepuoanyeckas cucteMa xumudeckux sneMeHToB J[. . Menaeneesa. CtpoeHue

aTOMOB. XHUMHUECKas CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC peakuuu.

Ilepronnueckuil 3aK0H U
Ilepuonnueckas cucrema
3.1 XUMHUYECKHUX 2JIeMEHTOB /1. 7
N. Menpaeneea. CTpoeHue
aToma

bu6anorexa IIOK
https://m.edsoo.ru/7f41837c

XHUMHUYECKasl CBS3b.

39 OKHCIUTETIBHO- g 1 bu6anorexa IIOK
BOCCTAHOBHTEJILHBIE https://m.edsoo.ru/7f41837c
peakiuu

bubnuoreka [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
bu6anorexa [JOK
Pe3epBHOE Bpems 3

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

OBIIEE KOJIMYECTBO YACOB

I10 ITPOTPAMME 08 4
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9 KUIIACC

KomnnuecTBO 4acoB

Ne HanmeHoBaHue pa3ziesioB U TeM OnexTpoHHbIe (HUPPOBbHIE)
Kontponshsie | [IpakTudeckue
/1 | TpOTpaMMBbI Bcero o0Opa3oBaTeIbHbIE PECYPChI
paboThI paboThI
Paznen 1. BemecTtBo u XUuMUYeCKUE peakiinu
[loBTOpEHuUe u yriayOiaeHue 3HaHun bubnmnorexa [IOK
1.1 5 1
OCHOBHBIX pa3JIesIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
' XAMUYECKHUX PeaKIuii https://m.edsoo.ru/7f41a636
DNEKTPONIUTHYECKAs TUCCOIHALIUS. bu6anorexa IIOK
1.3 8 1 1
XUMUYECKHE peakilii B PaCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. Hemerasmisl U UX COETMHEHUS
51 OO61ast XxapakTepUCTHKA XUMHUYECKUX 4 1 bubnmnorexa [IOK
' anemenToB VIIA-rpymmel. ["amoreHsr https://m.edsoo.ru/7f41a636
- Oo6mas Xapé\lj(lTAepI/ICTI/IKa X(I/;MI/ILIeCK-I-/IX . BuGmorexa LIOK
: - . a
DIICMEHTOR TPYIHbL T-Epa 1 €€ https://m.edsoo.ru/7f41a636
COEIMHEHUS
53 OO01ast XapakTepucTUKa XUMMHUYECKUX 7 1 bubnmoreka [JOK
' s5eMeHTOB V A-Tpymmsl. A30T, https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

dhochop u ux coenuHeHUs

OO6m1as xapakTepUCTUKa XUMUYECKUX

bu6anorexa [JOK
2.4 IVA- .Y 8
BHeMeH{OB TPYIHEL. STIEpos H https://m.edsoo.ru/7f41a636
KPEMHHUH U UX COCTUHEHUS
Uroro no pazneny 25
Pa3nen 3. Metaiuibl 1 UX COEIMHEHUSA
bu6anorexa IJOK
3.1 006 5 4
HIHE CBOUCTBA METALIOB https://m.edsoo.ru/7f41a636
3.9 Baxneimue MeTauibl ¥ UX 16 bu6anorexa IIOK
' COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyskaroias cpea
41 BemecTBa u MaTepuaisl B )KU3HU 3 bu6anorexa IIOK
' 4eJI0BeKa https://m.edsoo0.ru/7f41a636
Hroro mo pazneny 3
P 3 bubmmnoreka [JOK
C3CPBROC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

* Xumusi. COOpHUK 3a7]a4 U yIpakKHEHUH. § Kiacc

Agtop: I'abpuensiu O.C., Tpuryouak W1.B.

AxunonepHoe o6mectBo «M3natensctBo «IIpocsenieHne»
METOANYECKHUE MATEPUAJIBI U1 {1 YUUTEJIA

Xumus. 8 knacc. Yuebnoe mocodbue misa yuurens. [abpuensa O.C.
N3natenscTBO «JIpodar

*Xumus. 9 knacc. Yuebnoe nocobue mist yuurtens. [abpuensa O.C.
N3natenscTBO «JIpodar

*Xumus. 8 knacc. bazoBeiil ypoBeHb. [IpoBepoOUHbIE U KOHTPOJIbHBIEC
pabotel. ['abpuensu O.C., JIvicoBa I'.T".

AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue»

Xumus. 9 knacc. bazoBsiil ypoBeHb. [IpoBepoUHbIE U KOHTPOJIbHBIC
pa6otel. I'abpuensu O.C., JIpicoBa I'.T".

AxmmonepHoe o6miectBo «M3narensctBo «IIpocsemienue)

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

http://school-collection.edu.ru

https://m.edsoo.ru/

http://fcior.edu.ru

http://www.chemnet.ru

http://www.hij.ru

http://him-school.ru
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	​•Химия. 8 класс. Учебное пособие для учителя.  Габриелян  О.С.  Издательство «Дрофа»
	•Химия. 9 класс. Учебное пособие для учителя.  Габриелян  О.С.  Издательство «Дрофа»
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