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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
o0pazoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00Opa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBE (¢eaepalibHONM paboueil MporpamMmsl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPENoJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MpeACTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBAaMH Y4eOHOrO
npeaMera, YCTaHABJIUBACT o0s13aTenbHOe IPEAMETHOE COJIEpKaHue,
npeaycMaTpuBaeT pACHPEICICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XHUMHUHU, ONPEAECSECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHTYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YUYECHUSI XUMHUHU C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEHM OOy4YarolIuxcsi, ONpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataMm oOy4eHHs] XUMUU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWEe XUMHH CIYXHUT OCHOBOM [IJIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpejCTaBICHU O MaTepuaIbHOM EAMHCTBE MHpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM IS CaMOpPa3BUTHUS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB HMX CAMOCTOSTEIHHOW y4eOHOW  JesTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M MCCJIEAOBATENbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B IPO(HECCHOHATBHON e TEIHLHOCTH;

3HAKOMHUT CO CHENU(PUKOW HAYYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJISIa HA €AUHCTBO MPUPOJbI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUM €CTECTBEHHO--HAYYHOW IPaMOTHOCTH 00YyYarOIINXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4HbIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
COJepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpa)k€eHUEM 0a30BOM HayKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIET0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHITUNW XUMHUHU, OCHOB
HEOPraHUYeCKOM XHWMHHM W HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUHU.

CtpykTypa coaepkaHHs MPOTpaMMbl MO XUMHHU C(HOpMUpOBAHA Ha OCHOBE
CUCTEMHOro mojaxona k e€ usyueHuto. Copep:kaHue CKIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MMOHATUN O XUMHUUECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 TPHUHIUITY
MOCJIEIOBATENIbHOTO PAa3BUTHUS 3HAHUI HAa OCHOBE TEOPETUUECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kkak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 JIEKTPOIUTHUYECKON JMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBHIMONHAS (YHKIMH OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOYKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYCHHS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHUHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMHAYECKON COCTABJISAIOIIECH HAYYHOU KapTUHBI MHUPA B JIOTUKE
e€ CHUCTEeMHOW NPHUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHMs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHWM W3 paHee HM3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroImMid MUP,
«buonorus. 5-7 knacce» u «duznka. 7 Kaacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTM COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa, sA3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIbCKOM
AESITEeNPHOCTH, OCBOCHHMM TIPaBUJ 0€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (QopMupoBaHHE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSTHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSITEIPHON IT03HABATEIHLHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIMMUCS
OIbITa PAa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHUBEpCaIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JESTCIbHOCTH;

— (dopmupoBanue oOmEH (QYHKIIMOHATIBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATEITbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMHM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo(uWiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHUs.

OOmiee uYucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiiacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuu. Posib XMMUM B KU3HU YEJIOBEKA. XHUMUs B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSTHHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHMS B XMMHUU. UHCTHIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE »dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTeNbHAsT MOJIEKYJISIpHAsg Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHClIa CTPYKTYPHBIX €IWHUI] BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusznuecKkne U XUMHUUECKHE SBJICHUS. XUMUYECKasl peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYecKkue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHUS, Pa3IOKEHUS, 3aMEILIEHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
(bU3MYECKUX CBOMCTB OOpa3loB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlWs BOJAbI) U XUMHYECKUX (FOPEHHUE CBEYH, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUN, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THIAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJIeicTBUE kene3a ¢ pactBopom conu meau (II),
M3y4eHHE CIMOCOOOB pa3JeieHHsl CMEecel: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
coimv, HaOJIOJEHWE U  ONHCAaHWE  PE3yJbTaTOB  TMPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BemiecTBo. HaxoxkaeHue Kuciopona B MOpuUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B Jlabopatopud H  TIpombiluieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — alyIoTponHas MOJIU(PUKAIIS KUCIOPOIa.

TeroBoit 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT uM mpoctoe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM  YpaBHEHHUSIM.

dusunyeckue cBOKCTBa BOJbl. Boaa kak pactBoputenb. PacTBopbL.
HaceblllieHHBIE M HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIeCTBAa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA IPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCHUJIOB:  cojieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aM{pOTEepHBIE) W
HecosneoOpasyomue. HomeHnknatypa oxcuyoB. Dusznueckue U XUMHYECKHE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHnoBanusi. Knaccudukanmss ocHOBaHMM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHMil. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psan axkruBHoctm meramnoB H. H. bexerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coient.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPraHUYECKUX COECTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOII0IeHNe
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumoieicTBue Bojoposaa ¢ okcuaom meau (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPa3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOAECHUCTBUE BOAbBI C METAJNIAMHU
(HaTpuem M KajblueM) (BO3MOKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



UcclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAacTBOpa COJIA, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «BaxHellune Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMK XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMENIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoguueckasl cucTeMa XMMUYECKUX 3JIEeMEHTOB /I,
N. MenneneeBa.  KoporkonepuogHas W JJIMHHONEPUOAHAS dbopmbl
[Tepunonnueckoit cucrembl xumuueckux snemeHToB J[. . Menaeneesa. Ilepuoas
u rpynmbl. OuU3MYecKuil CMBICT MOPSIAKOBOTO HOMEpa, HOMEpPOB Iepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonbl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX ~ 00o0Jouek aToMoB mepBbiXx 20 XWMHUYECKUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJnyca aTOMOB XHUMHYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. . MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIoHHAas CBSI3b.

Crenenp okucneHusa.  OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIHUU.
IIporniecchl oOkucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MexXnpeIMETHBIX CBsI3eM MpU M3yuYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS 4Ye€pe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01mue ecTecTBEHHO--HAyUYHbIE MOHSATHS: HAyYHBIN (akT, THUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJEKTPUYECKUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAeMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COEIMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMUYECKOW CBSI3U. THMBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUNIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3aIudyHbIM MpU3HAKaM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
W3MEHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJOXKEHHE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTHUECKON TUCCOUHUALMU. DIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEUIECTB C Pa3IUYHBIMU BUJIAMU
xumMuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
MOJIHBIE M COKpAlI€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBA KHUCIOT,
OCHOBaHMA M COJEld B CBET€ MPEJICTABICHUH 00  DIEKTPOJIUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiniy Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura W ajiMasza), CIOXKHBIX BEIECTB
(x;mopuia HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peakKinu
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca JAUCCOLMAIMUA KHUCJIOT, WIEJI04Ye U Ccojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKaHUs  peakiuid  HMOHHOro  oOMEHa
(oOpazoBaHme ocanaka, BbIJACICHHUE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIHIA
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHUs), Paclo3HABaHWE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaibl 1 MX COeAMHECHUA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHMYECKHE CBOWMCTBA Ha TMpUMEpe  XJopa
(B3auMoneiicTBUE € METaJUIaMH, HEMETaUIaMHy, IIeJo4aMu). XJIOPOBOAOPO.
CongHasi KHCIIOTa, XMMHYECKUE CBOMCTBa, IMOJydyeHUE, NMpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esoBeKa. BaxHeWmine XJIopuabl U UX
HaXO0XJCHHUE B IPUPOLE.

O6miast xapakrtepuctuka snmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Pu3MyYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CepPhbl. AJUIOTPOITHBIE MOAU(MUKAIIMN KUCIOPOIa
U cepbl. XMMHUYECKHE CBOWMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBAa (oOmme  Kak
MPEACTaBUTENs Kjacca KHUCIOT u crnenudpuyeckne). XUMUYECKUE PEaKIHH,
JeXalme B OCHOBE MPOMBIIUICEHHOIO CMOco0a MOMYy4YeHUS] CEPHOU KHCIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC IO,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeI0TBPaAIEHHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIC CTENICHU OKUCICHHS. A30T, pacCpoCTpaHEHHE B MPHUPOJIE,
dbuznUeckue U XuMU4Yeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
dbu3nYecKue U XMMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MojydeHue, (Pu3nueckue M XUMHUYECKHUE
cBoMcTBa (0OmME Kak TPEACTaBUTENS Kiacca KHUCJIOT U CHenuUuyYecKue).
Ucnonw3oBanne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuit. XuMHUUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COSIUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHE BO3/yXa, MOYBBI W BOJ0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GuU3MUECKHEe W XUMHUYECKHE CBOICTBA.
Oxcun docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUESCKUE CBOMCTRA,
nosrydenue. Mcnonas3oBanue GocdaToB B kKauecTBE MUHEPATLHBIX YI0OPEHUH.

O6mas xapaktepucTuka 31eMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHUSA.  YTJIEPOJ,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B npupone. OKCUIbl yriiepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yriepoaa (IV), runore3a r100aJibHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUcIoTa U €€ coiu, X (GU3NIECKHEe U XMMUYCCKHE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COCIMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (OCH3WH), UX POJIb B OBITY U TPOMBIILICHHOCTH.
[TorsiTHe 0 OMONIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIeBOJaX — H UX
poJii B KM3HM 4eJoBeKa. MarepuaibHOe €JAMHCTBO OPraHMYecKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TIOTYyYCHHE W
npuMenenne. CoeauHeHUs KpemHHUsT B mnpupoje. OOmme mnpeacraBieHus 00
okcuae kpemuusa (IV) u kpemuueBoi kuciaore. CHIMKAThl, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [Ipobiembl 0€30macHOTO HMCIOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarwliue (U3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOoB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIh30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYEHHUE XMMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMATEpUAJIOB), 0Opa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moaydeHue,
coObupaHue, paclo3HaBaHME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydECHHE MPU3HAKOB
UX IPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJIBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHHue, coOupaHue, pacro3HaBaHWE U M3YUYECHHE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 1o treMe «BakHennine HeMeTaJUIbl U UX COETUHEHUI).

MeTaJsibl 1 X COCAMHECHUSA

OO61mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHHsi aToMOB. CTpoeHHe MeTalioB. MeTainueckas CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaioB. OU3NYECKre W XMMHUYECKHUE CBOWMCTBa MeTaiioB. O0mue
crocoObl ToNy4YyeHus MeTamioB. [loHSTHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHHM,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MOJIO)KEeHUE B [lepuoanyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAaXOXICHHE B INPUPOJIE.
dusnyueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenouyHO3eMENBHBIE METAJIbl MarHui W KallbIMK: IIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nueckue 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxueilude coelUMHEHUS Kaiablusi (OKCUZ, THAPOKCHI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

ANIOMUHMI: TIOJIO)KEeHUE B [leproanueckoi CuCTeMe XUMUUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aTroma, HaxoxJaeHUe B mnpupone. duszuueckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA Xkeie3a. OKCuIbl, TUIPOKCH bl U conn kernesa (I1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI W HATpusi € BOJOM (BO3MOYKHO HCIOJb30BAaHUE BHUAEOMATEPHUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BaHHWE  BUAEOMATEpPUAJTIOB), MPU3HAKOB  IMPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJblys, aJFOMUHUS, LIUHKA, )Keje3a
(1) u xenesa (I1I1), meau (II), HaGrOMEHNE ¥ OIKCAHKME IIPOIECCOB OKPAIIUBAHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCClIeJOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeimue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. IlepBas momoris mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumun B penieHun 3KoJI0rM4ecKux
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepuaioB (CTEKJO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmst MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIMONb30BaHWE Kak OOMIMX €CTeCTBEHHO-HAaY4HBIX
MOHATHH, TaK W TOHATHH, SBISIOMNUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, TPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, pacTBOP, PACTBOPUMOCTH, KPUCTALTHIECKAs
peméTka, CIUiaBbl, (U3MUYECKHE BEIMYMHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE311b1, COHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadms: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOJIbI,
NOJIC3HBIC UCKOTIaeMBbIC, TOILINBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA I[NPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS

JINYHOCTHBLIE PE3YJIbTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHHM B €JUHCTBE Yy4eOHOU Hu
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHITHIMUA B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COIUATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paciMpeHue OnbITa AEITEIbHOCTA Ha €€ OCHOBE, B TOM UHCJIE€ B YaCTH:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JAOCTOBEpPHOU MH(MOpMaImel o
NEPEIOBBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

IOPEACTaBICHUS O COLUUAJbHBIX HOPMax M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM M APYTHUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MESITEIbHOCTH MPH
BBIMIOJTHEHUU Y4YEeOHBIX, TO3HABATEIBHBIX 3a/1ay, BBINOJHEHUH XUMHYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
M B3aUMOINOMOINM B TIPOILIECC€ OTOM Y4eOHOW JESITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEJECHHE UM TMOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH M COCTAaBJISIIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBS3SX YEIIOBEKAa C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUH IO
XAMHUH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YMUTATEIbCKON KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHHUYECKUMHU CpEJACTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TMPOCKTHOW ¥  HCCIEIOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHHS aTKOTOJIs, HAPKOTUKOB, KypEHUS),
HEOOXOAUMOCTH COONIIOZICHUs TMpaBuwi O€30MacCHOCTH TIpuU  OOpallleHUuH C
XHMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCIIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPyAYy W pe3yibTaTaM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJAOHKCHUS 00pa30BaHus ¢ YIETOM JTMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEIIHON MPOeCcCHOHAIBHON NESITEIbHOCTU U Pa3BUTHSA HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKH IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MTOHUMaHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHWE IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30MaCHOTO MOBEACHUS P paboTe C BEIIECTBAMHU, & TAK)KE B CUTYAIUsX,
YIPOKAIOIIUX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU HU3YYCHUU XUMUH, IS
pELIeHUS 3a/1a4, CBS3aHHBIX C OKPYIKAIOLIEH NMPUPOJHONU CPEIOM, JJIsl MOBBILICHUS
YPOBHS  SKOJOTUYECKOW  KYJIbTYphl, OCO3HAaHHSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM WM MyTeH WX pelIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJCTBOBATHCS MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pE3YyIbTATOB BBIACISIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWH W3 ITHX MPEAMETOB (DOPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE JEHCTBUS (MIO3HABATEIbHbIE,
KOMMYHUKATHBHBIEC, PETYJISITUBHBIE), KOTOpPbIE OOECeunBalOT (POpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbLHBbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAaHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATHMN (BBIACIATH MX XapaKTEPHBIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIHIECTB W XUMHUYECKUX DPEaKIIHi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HW3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJICIIU, UCIIOIH3YEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJICIBHBIC MPEACTABICHUS —
XUMUYECKU 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TT03HABATENIbHbBIX 3aa4, ¢ YYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHX PEAKIUH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMBbIX MpPOLIECCax U SIBICHUAX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHUE HCIOJb30BaTh IOCTABIEHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI MJisi (OPMHUPOBAHUSA THUIOTE3BI IIO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

NpUOOPETeHHE ONBITa M0 TUIAHWPOBAHUIO, OPTaHU3AIMHU U TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatT, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOTYyYAEMYIO U3 pa3HbIX UCTOUYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsl, CIPAaBOYHbIC
mocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

yMEHHE HCIOJIb30BaTh M AaHAIM3UpOBaTh B IIpoliecce Y4YeOHOW W
UCCJIeI0BAaTENbCKON AEATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SMCTBA W TPAHCIOPTa HA COCTOSIHHE OKpY)Kalouled NpUpOJAHOU
Cpelibl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHs 3aJaBaTh BONPOCH (B XOJ€ Auaiora u (Wid) IUCKYCCHHM) TIO
CymecTBy  oOcyxkmaemMod  TeMbl, (OPMYIUPOBATb CBOM  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/ITIOKEHHOM 3a/1a4u;

YMEHHUS  MPEJCTaBISATh  MOJYYCHHBbIE  PE3yJbTaThbl  IO3HABATEIBHOU
JESATEIbHOCTA B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MPEe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUS XMMHUYECKOr0 HKCIepUMEHTa (1abopaTOpHOTO OMBITA,
1ab0opaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATEIIbCKOM  JIEATENIBHOCTH  IPU  PELIEHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiuit (00CyXIeHus, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBHI, OINpENEICHNE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApYyTHE).

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO ONPEAENSATh LENIU ACSATEIbHOCTH, IJIAHUPOBATbH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3P heKTUBHBIC CIIOCOOBI penieHusl Y4eOHbIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA aITOPUTM JECUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C YYETOM
MOJTyYEHHUS] HOBBIX 3HAHWU 00 M3ydaeMbIX OOBEKTax — BELIECTBAX M PEaAKIUAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3yibTaTa 3asBICHHOW LI€JIM, YMEHHE
HCITI0JIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble B YCIOBHH 3aJaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yNbTaTOB IO OCBOEHUIO 0053aTEIbHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUs», BUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBATH CMBICI OCHOBHBIX XWMHWYECKUX MOHSATHUI: aTOM, MOJEKYJa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHME, COJIb, AJIEKTPOOTPHUIIATEIBLHOCTh, CTEIEHBb
OKHCJICHUS, XUMHUYECKasi peakius, KiaccuduKaius Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTtoMa, aToMHas oOpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJISIPHAS W HEMOJISIpHAsh KOBAJECHTHAsl CBS3b,
WMOHHAs CBS3b, MOH, KaTHOH, aHUOH, PACTBOP, MAaccOBasl JOJsl BEIIECTBA
(poIIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMMCAHUU BEUIECTB U UX MPEBPALICHU;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCIEHUSI  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSAX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEOUHEHHUM II0
dbopMynaMm, BHA XUMHUYECKON CBSI3M (KOBAJICHTHAassT H HOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XeHUs B Ilepuonnueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iuyaTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIME TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOLIee YUCIO IIEKTPOHOB
U pacnpeereHle uxX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBYy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3TUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO [OJII0 XHMHYECKOr0 »J3JIeMEeHTa 10 (dopmyse
COEIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN peaKIuu;

IPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NIEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE MPUYMHHO--CIEJICTBEHHBIX CBSI3€M — 11 M3y4eHUs CBOMCTB
BEIIECTB U XHUMHUYECKHX PpEAKLH, €CTECTBEHHO-HAy4YHbIE METO/BbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHUEe, MOJECITUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJIaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOH  H
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKIHUSMU TIO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYYEHHUIO U COOUPaHUIO
ra3oo00pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaThb CMBIC OCHOBHBIX XWMHUYECKHUX MOHSATHUM: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJIO)KHOE€ BEIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlus, XUMUYIECKas CBSA3b, TEIIOBOU d(deKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJUTHYECKAs] IUCCOLMAIUs, PEAKIMU HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe PaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaNINYeCKasi), KPUCTAIIIMYECKass pelETKa, KOPpPO3Us METaJUIOB,
CIJIaBbl, CKOpPOCTb XHMHUUYECKOW pEaKIUW, NOPEeACIbHO JTOMyCTUMas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aWUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
NPUMEHSTH 3TU MOHSATHS MIPU ONUCAHUHU BEILECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyIl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX FJIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpPAX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto ¢opmy Ilepuoanueckoil cuUCTEeMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodoyHas
noarpynmna (b-rpynma)», maneie u OoJbIIME TEPUOMABI, COOTHOCHUTH
0o003HaueHusl, KOTOpble MMEIOTCS B TIEPUOJAMYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajlblX MEPHOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YHCIy M COCTAaBY YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATh) OOLIME U CHEUUPUUYECKUE XUMHUYECKHE
CBOWMCTBA MPOCTBIX M CJOXHBIX BELIECTB, NOATBEPKIasi OIHUCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPABHEHUS DJIECKTPOJIUTUYECKOM JUCCOLUMALMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCca ATUX PEaKInii;
IIPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS  XMUMHUYECKOW  mocynoi u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAaHHIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMH, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIMKaT-, Cyibdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JAEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHUe, WU3MEPEHHUE, MOJICIIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 0 bu6mmorexa [IOK

' peakuuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bubnuorexa [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 0 1 bu6mmoreka [JOK

' ¥ COJIAX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue atoma
X 3b.
32| Owicmenio- : EnGmoraca LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHue U yriyoiieHne 3HaHUN 5 1 0 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 0 0 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO61rast XxapaKTEPUCTHKA XUMHUYECKUX 4 0 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 0 1 bubmorera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepuCTUKa XUMHUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmme crolicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTaiuibl U UX COCTUHEHUA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa U MaTEPHUAJIBI B )KU3HU YEIIOBEKA 3 bubmmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB WU.T'., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «lIpocBemienue»

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.,
AxumonepHoe o6miectBo «M3narensctBo «IIpocsenienuey

Tabsuubl: [lepruoaunyeckas cucreMa xumudeckux anemeHToB 1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTHU, ANEKTPOXUMUUECKUN Psil HAPSXKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHAJIBI IJISA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-0a30BbIi-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

MNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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