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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ylabTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO OO0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHoBe (eaepasbHOM paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUY MPEINOIaBaHusl Y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MOPENCTABICHUE O INENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYyYaIOMIMUXCA CPEACTBAMU Yy4eOHOTO
npeaMerTa, YCTaHABJIUBAET o0si3aTeNIbHOE IpEAMETHOE COJIepKaHue,
NpeyCMaTPpUBAET PACHPEACICHUE €ro Mo KilaccaM W CTPYKTYpUpPOBAHUE MO
pazgenaM M TeMaM IMpPOrpaMMbl MO XUMHH, ONPEAECSAECT KOJIMYECTBEHHBIE U
Kaue€CTBEHHbIC XapaKTePUCTUKU cCoZiepKaHus, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YUYEHUSI XUMHUU C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroUMXcsi, ONpeaAe/sIeT BO3MOXXHOCTH TpeaMera s
peanuzanu TpeOOBaHWM K pe3yJbTaTaM OCBOCHHS OCHOBHOUM 00pa30BaTelbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHUs, a Takke TPeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUU Ha YPOBHE LieJIEH M3y4YeHUs NMpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBLHON JIEATETLHOCTH O0O0YYalolerocs IO OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHH CIYXKUT OCHOBOM it (OPMHPOBAHUS MHPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATHHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEH MPEICTaBICHUS O B3aUMOIPEBPAIICHUIX
SHEPIrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHHS TI00aIbHBIX
npoOjieM yCTOWYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUUYCCKOU,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEM  JJIi  CaMOpasBUTHA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 00IIel 1 (PYHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHUE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HMX CAMOCTOSITEIBHOW  y4eOHOW JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKUX YMEHUW, HEOOXOIUMBIX KakK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVIS1a HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKM XMMHH Ha ONpPENeNEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O O0IIEro oOpa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBI IMEPBOHAYAJIBHBIX TMOHITUH XWMHH, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKOW XUMHHU.

CrpykTypa coAep:kaHusl MPOTPpaMMbl IO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuro. CojpeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITHH O XUMHUYECKON
peakiuu. OO0e O3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHBI [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa J[. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBS3H;

— TpeACTaBICHUN 00 DIIEKTPOJUTHYECKOW TUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHAS (YHKIIUU OOBSCHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOTrpaMMbl [0 XHMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABIEHUS] O XUMUAYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAaHHUIO U
MeToJaM IMO3HaHMs B Hayke. M3yueHue XUMHUU MNPOUCXOAUT C MPHUBJICUCHUEM
3HAHMA W3 paHee H3YyUYEHHBIX Y4eOHBIX mnpeamMeToB: «OKpyKaomui MUpy,
«buonorus. 5—7 knacce» u «Pu3uKa. 7 KIacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAUT (POPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHUPOBAHMU CHUCTEMBI XUMUUYECKUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKHUX TOJI0KEHUM,
JOCTYNHBIX O0O0OIIEHUH MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKu, B



NpUOOIIEHMM K HAyYHbIM METOJaM [O3HAHMS MpPU H3YYEHUU BEIIECTB U
XUMHAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUU TMO3HABATEIbHBIX YMEHHUHI H
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe Led, Kak:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHMs] Ha  CHCTEMAaTH4YeCKoe MpHOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOW IO3HABATEIbHON JEesATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIOBHi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUAIOIIMMUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHMS M CaMOIO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEpPCaJbHOE 3HAYEHUE JUIs
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ¢opmupoBaHue oOmEell (YyHKIUOHAIBHOW M €CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBICHATH U OLECHUBATh SIBJICHUS
OKPY’KaIoOILEro MHUpa, WCIOJb3Yys 3HAHUA U ONbBIT, MOJYYEHHbIE NPU H3YYEHUU
XMMUH, TPUMEHATh HUX IpPU pPEIIEHHH NpoOsieM B IOBCETHEBHOM JKU3HU U
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O0O0y4arOIIMXCS TyMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUH i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY WU TPYHOBOM JESATENBHOCTH B ILEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTUBAlMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOo(duis M HANpaBiICHHOCTH JajbHeHIero
o0yJeHUsI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX IS H3YYEHUS XMMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisaer 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKAHHUE OBYUYEHUA

8 KIIACC

IlepBoHaYanbHbIE XUMUYECKHE IOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTEe 0 MeTO/IaxX MO3HAHUS B XUMUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dJIeMEHTbl. CHMBOJIBI XUMHUYECKHUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cOcTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COCMHEHHH.

KomuuecTBo BemectBa. Mosib. MonspHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IMHHMI] BemiecTtBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHsS Macchl BellecTB. XUMHUYeckue ypaBHeHud. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
GU3MYECKUX CBOMCTB 00paslloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJAEHCAlUsA BOJbl) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATUBAHHE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHHS XUMHUUYECKUX peakuuil (pa3iokeHue caxapa,
B3aMMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MAarHuTa, (GUILTpOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBeACHNE OYNCTKU T10BAPEHHON
COJIM, HAOJIOJEHHE W  ONHCAHUE  PEe3yJbTATOB  IPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBUTE/IM HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3myxa. Kuciopon — 3ieMeHT M MpoOCTOe
BemlecTBo. HaxokaeHue kwuciopojga B mpupone, (U3MYecKUe U XUMHUYECKHUE
cBoiictBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kucnopoga. CrocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — autoTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — nsnmemeHT M mpocrtoe BemecTBo. Haxoxaenue Bomopona B
npuposie, Gu3MUecKkue W XMMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

MomnsipHbiii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHUSIM.

®usnueckne cBOWCTBa BoAbl. Bonxa kak pacTBopuTeEnb. PacTBOpEIL.
HaceblllieHHbIE M HEHACHIIIEHHbIE PAacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syromnie  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: INEIOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHYECKHE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneil. @u3n4eckue U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXKIY KJIAaCCAMH HEOPTAHUYECKUX COCTUHEHU.

Xumuueckuit IKCnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOIa B BO3AYyXE, MOJYyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, paCMO3HABAHWE W HU3yUCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, ITPUTOTOBICHUE PACTBOPOB C ONPEAECIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HaTprieM ©  KaiblieM) (BO3MOXXHO HCIIOJB30BAaHUE BHUIECOMATEPHUAIIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIHIECTB  PAa3IMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHHUS OKPAacKU MHAMKATOPOB B PACTBOpPAxX KHUCIOT U IIETOYEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJUlaMHu, PEaKUUW HEeUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajjla APYrMM M3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COEIUHECHUI.

HHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHue aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKK KiIacCU(PUKAIMM XUMUUYECKUX 3jeMeHTOB. [loHsTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasl cuicTeMa XMMAYECKUX 3JI€MEHTOB /1.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUOAHAsT  (OPMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuoas
U rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB INEpuUoaa U
TPYIIIBI JIEMEHTA.

Ctpoenune atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMoB TepBbIX 20 XUMHYECKHUX  DBJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MeHneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoandeckoit CUCTEMBI XUMHUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUsA Hayku W npakTuku. [[. . MeHneneeB — yd€HbIN H
rpakIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (moyisipHass W HEMOJSIPHAsi) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenp  okuciieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE  PEAKILIUH.
IIporecchl okuceHus: 1 BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe OO0pa3IoB BEMIECTB METAUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT W IIEJIOYEH, IMPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemnule ceaszu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMNEePUOJAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MuUHEpaNbl, TOPHBIE TMOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYeCKasi peaKkIus

[Tepuonunueckuii 3akoH. [leproanueckasi cuicTeMa XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX TNEPUONOB, Kalus, Kaldblusi M UX
COEMHEHUI B COOTBETCTBHUM C TMOJIOKEHUEM 3JJIEeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XMMHUYECKOW CBSI3U. THIBI KPHUCTAINIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMu4ecKux peakiuii Mo pa3InyHbIM pU3HAKaM (T10 YUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIIOBOMY 3((deKTy, Mo
W3MECHEHHUIO CTETICHEH OKMCIECHUS XMMHYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHUS.

[Torsitue o ckopocTH xuMu4eckod peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karammse. [lonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJINTEbHO-BOCCTAHOBUTEIBHOW  pEaKIIUU. CocraBnenue YpaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd €  HCHOJIb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust AIEKTPOIUTUYECKON TUCCOLMALMHN. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AuCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS PeaKIUidA HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAall€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii 3kcnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB U HEeMeTauioB (Tpadura M anMasa), CI0XKHBIX BEIIECTB
(x;mopua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peaKIuu
OT BO3JEHUCTBHUS Pa3IUUYHBIX (DAKTOPOB, HWCCIECAOBAHUE AJIEKTPOIPOBOJHOCTH
pacTBOpPOB BEWUIECTB, MpolEecca AUCCOUMALMU KHCIOT, LIEI0oYed U CcojeH
(BO3MOXKHO  HCIIOJIb30BAaHME BHJCO  MAaTEpUAJIOB), TIPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKaHUS  peakiWii  HOHHOrO0  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3za, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [PUMEPBl  OKUCIMUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiMM pasiiokKeHHUs, COCIUHEHUs), paCliO3HABaHWE HEOPTraHUYECKHUX
BEIIECTB C IIOMOLIBK0 KA4YECTBEHHBIX pEAaKUMHd HA HOHBI, pPELICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeIUHEHUA

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3NYECKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3auMoOJ€iCTBUE € METAJJIaMH, HEMETaJUIaMH, IIeJo4aMu). XJIOPOBOIOPOI.
ConsgHas KUCIIOTa, XMMHYECKUE CBOWMCTBA, MOJydyeHHUE, NMpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHU3M YEJIOBEKA. BakHeHIIne XJIOpUIAbl U HUX
HaXO0X/CHHUE B IIPUPOJIE.

OO6mrast xapaktepuctuka anneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u (HU3MUYECKHUE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XuMUYecKue cBocTBa cepbl. CepoBOOpOa, CTpoeHUe, (pu3ndeckue u
XUMuyeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3HUecKue W XHMHYCCKHE CBOMcTBa (0Omue Kak
MPEACTaBUTENSI Kjacca KHCIOT W chenududeckne). XUMUUYECKHE pEaKIuu,
Jexanme B OCHOBE MPOMBIIIJIEHHOTO CIOCO0a MOMYYEHUsSI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIUHEHUM B TpHUpPOJE. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEeW Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTENEHU OKUCICHUS. A30T, PaCIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMu4eckre ceorcTra. KpyroBopotT azora B mpupojie. AMMHUAK, €ro
dbu3nYecKue U XMMUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coaum aMMOHMUS,
ux (pU3nYecKre U XMMHYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToyiydeHue, (HU3NYECKHe U XUMUYECKHUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENsI Kiacca KHUCIOT W crheruduyueckue).
Hcnonw3oBanne HUTPATOB U COJIGM aMMOHHMS B KaueCTBE MHUHEPaJIbHBIX
ynoopenuit. XuMUUYECKOe 3arpsi3HEHUE OKPYKaIOIIEH cpeibl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKIW, 3arps3HEHHUE BO3AyXa, MOYBBI W BogoémoB). Docdop,
ajutoTporHbie Mogudukanmuu Gocdopa, puznueckue M XMMHUYECKHE CBOWCTRBA.
Oxcup pochopa (V) u pochopHas kuciaora, GU3HUeCKre U XUMUIECKHE CBOWCTBA,
nosydenue. Mcnons3oBanue pocharoB B KaueCTBE MUHEPATHHBIX YA00pESHUIA.

O6mas xapaktepucTuka 3iemMeHTOB [VA-rpynmnel. OcOOEHHOCTH CTPOSHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJICHHUS.  YTUIEpOJ,  aJUIOTPOITHbBIC
Monu(UKALMK, PACIPOCTPAHEHHE B TNpUpojAe, (PU3MYEeCKHe U XUMHYECKUE
cBoiicTBa. Ancop6iusi. Kpyrosopot yriepoaa B npupone. OKCUAbl yriiepoja, ux
¢usznueckre W XUMUYECKHE CBOWMCTBA, [EHCTBUE Ha KUBbIE OpPraHU3MBI,
MOJIyYeHHE W TPUMEHEHHUE. DKOJOTHYEeCKHe MPOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa r1y100aJbHOTO TOTEIJICHUS KJIMMAaTa, IMapHUKOBBIN
addekr. YrompHas KUCI0Ta U €€ cou, X GU3NIECKUEe U XUMHUYECKUE CBOICTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, STAHOJI, TJIMIEPUH, YKCYCHAsI KHCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONIOTMYECKHN Ba)KHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIeBOIaX — M UX
polii B OKM3HM 4YeJOBeKa. MarepuaibHOe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢Qusnueckue U XUMHYECKHE CBOWCTBA, TMOJy4YEHUE U
npuMmeHerne. CoenuHeHHs KpeMHHsT B mpupoje. OOmmue mnpeacraBieHus 00
okcune kpemuusi (IV) u kpemaueBoi kuciore. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITY, B MIPOMBILIJIEHHOCTU. BakHelIne CTpouTeIbHbIE MaTepuasbl: KEpaMuUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajjoreHoB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIh30BaHUE BUICOMATEPHUAIIOR),
O3HAKOMJICHHE C oOpa3lamMu XJOPUAOB (TajJOTr€HHUJIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKUX CBOICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHNE KaUeCTBEHHON peaKIuu Ha CyJbdarT-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoicTBamMu a3oTa, ¢ochopa W HUX COETUHEHHH (BO3MOXHO HCIIOJIb30BAHKE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHUE W M3YYCHHE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UX IPOTEKAHUS, B3aUMOJICCTBHE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, ¢QyiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJyYyeHHe, COOMpaHue, pacro3HaBaHUE U H3YyUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3az1a4 o teme «BakHelIie HeMeTauIbl ¥ UX COSTUHEHUS).

MeTaJibl 1 MX COeIMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTallb, YYT'yH, AIOPATOMUHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJIoKeHUE B [leproamyeckon cucteMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCUIbl U



TUAPOKCHUABI HATpus W Kanusa. lIpuMeHeHuWe IIENOYHBIX METalIOB M UX
COCUHEHUN.

IllenouyHO3eMENBHBIE METAAJABl MarHui MW KaJblHMH: IOJOKCHHUE B
Ilepuonnueckon cucreMe xumudeckux siemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHue B npupoae. uznueckne 1 XMMUYECKUE CBOMCTBA MAarHus
U Kanblus. Baxknelmue coequHeHHUs KaiblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnroMuHUN: noJioxkeHue B [leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoOeHHUE aToma, HaxOXAeHHUE B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA allfOMUHUS. AM(OTEpHBIC CBOMCTBA OKCHJIA U TUIPOKCHU]IA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XHUMHYECKUE CBOMCTBA kese3a. OKCuIbl, THAPOKCHIbI U coiu skene3a (I1) u xenesa
(ITT), ux cocrap, CBOMCTBA U MOJyYCHHE.

Xumuueckuit IKCnepumMenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3NUYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJEHCTBUSA OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMW HAa WMOHBI: MarHus, KajbLMs, AJIOMUHUSA, LIMHKA, )Kejle3a
(IT) u xene3a (II1), mexau (1), HabmroaeHNE W OMHMCaHWE TIPOIIECCOB OKPAITUBAHUS
IUITAaMEHU HOHAMHU HATpus, Kalusg M KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM()OTEPHBIX CBONCTB THIPOKCUIA ATIOMUHUSA
Y THUIPOKCHUJA [IMHKA, PELICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «Baxnenue
METAJUIBI U UX COCAUHEHUS.

XUMHS U OKPYKAKOUIAs cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObITy. [lepBas momomp mpu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKHUX
mpooeM.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIIaBbl METAIJIOB, TIOJUMEPHBIC
Martepuaibl).

Mexcnpeomemnule ceéazu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BaHUE Kak OONIMX €CTeCTBEHHO-HAaYyYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHajdu3, CHHTE3, KIacCH(PUKALUA, IEePUOJTUIHOCTh, HAOJIOIEHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TEXHOJIOTHS, MaTePHUAIIHI.

dusnka: MaTepus, aToOM, O3JEKTPOH, TNPOTOH, HEWTPOH, WOH, HYKIHU],
U30TOIBI, PaJAMOAKTHBHOCTH, MOJICKYJa, JJICKTPHYECKHH 3apsj, MPOBOIHUKH,
MOJYNIPOBOJIHUKHM, JTUDIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TENOo, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpATbI, TOPHBIC IOPOJIHI,
NIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHS MPOrPAaMMbI OCHOBHOI'O  OOIIETro
o0Opa3oBaHus JOCTUralOTCAd B Xo0Ji¢ OOy4eHHs XMMUU B €AUHCTBE Y4YEOHOW U
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMu TOBEJAEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPaXKalOT  TOTOBHOCTh  OOy4Yaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAllMN U
paciIMpeHue OMbITa JEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mnaTpuoOTHYECKOT0 BOCIIUTAHMS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJIEAWI0, TOHMMAaHUSA 3HAYEHUsS XUMHUYECKOW HAyKHM B KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpPHOM HHGpOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpa)IaHCKOT0 BOCIIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIIeNOBAaTEIbCKOM, TBOPUYECKOM M APYrMX  BHJAX
JESITEBbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOW EATEIbHOCTH TMpHU
BBIMIOJTHEHUN Y4YEeOHBIX, TIO3HABATEIBHBIX 3a/1ad, BBIMOJHEHUA XUMUYECKHUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpolecce OITOW y4eOHOM NeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEACHUE M IIOCTYIKH CBOMX TOBApPHUILEH C MO3UIUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS TPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHHUU I10
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHGOPMALMOHHOW M YUTATEIbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl € YYEOHBIMU TEKCTAMH, CIPABOYHOI



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JH00O03HATENbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3oBaHWIO, TPOCKTHOW W  HMCCIEI0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) opMupoOBaHHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHWE TIICHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 370POBBIM 00pa3 JKW3HH, OCO3HAHWE IOCICICTBUNA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJIICHHSI aIKOT OIS, HAPKOTHUKOB, KypeHUs),
HEOOXOAUMOCTH COOJIIOZIEHUS TMpaBWiI OE30MAaCHOCTH TMPU  OOpAIllCHHH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) IKOJIOTHYECKOr0 BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHE K TNPUPOJE KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE IEHHOCTH COOJIIOICHHUS
paBMJI 0€301MIACHOTO MOBEJEHUS MPH padOTe C BEIIECTBAMHU, a TAKKE B CUTYyaIIHSIX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOWIEH NPUPOJIHOU CPEOM, JJIsI OBBIIIECHUS
YPOBHS  JKOJOTUYECKOMW KYyJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pelieHUs MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON TPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX pPE3YNbTATOB BBIICISIOT 3HAYMMBIC IS
dbopMupoBaHUS MHPOBO33pEHUS OOIIECHAYyYHbIE TOHSATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
HCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE 3HAHWW W3 ITHX MPEIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEIIOCTHOU



HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble OOecneYnBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHUIO y4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TP OCBOCHUHU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), UCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHYECKHUX BEIIECTB U XUMHUUYECKUX PEAKIIUMH,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 10 aHAJIOTHUN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJICNH, UCIIOJIb3yeMbI€ B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-TI03HABATENbHBIX 3aJ1ad, C y4ETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSX.

ba3oBrble ucciieoBare/ibCKue 1eHCTBUS .

yYMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAadeCTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI i (POPMUPOBAHMS THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHH;

NpUOOPETeHUE ONBITa MO IUIAHWPOBAHUIO, OpPraHU3aIMU M IMPOBEACHUIO
VUYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IIpoiiecca,
CaMOCTOSATEIIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (OPMYIUPOBATH 000OIICHHS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH WHHOPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OIEHWBATH MPOTUBOPECUHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONpPEeIEHHOr0 TUIA, TPUOOPETEHHE OMbITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BaHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBieHus WHpOpMauu u
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECIO0XXHBIMU CXEMaMU, JuarpaMMamMi,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATH B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AEATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEbl.

KommyHuKkaTHBHBIE YHUBepCcAJbHbIe y4eOHbIe 1elCTBUS:

YMEHHs 3aJaBaTh BOINpOCHl (B XoJe auanora W (Wiau) JIUCKYCCHM) IIO
CymecTBy  oOcyXaaeMod  TeMbl, (GOpMYyIUpPOBaTH CBOM  NPEIJIOKEHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHON
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COIJIACOBAHMS
no3uiuil (00cyXeHus, 0OMEH MHEHUSIMH, «MO3TOBBIC HITYPMbI», KOOPAMHAIIMS
COBMECTHBIX JCHCTBHIl, ONpENEICHUE KPUTEPUEB IO OLIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIC yHHBeEpPCAJbHbIC Y4eOHbIE 1eCTBHA:

YMEHUE CaMOCTOSITENILHO ONPENENATh LEIU JEATEIIbHOCTH, [UIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3(h(PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSATEIBHO COCTABISITh WIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAaHUN 00 M3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBHE IIOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, yMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yNbTATOB IO OCBOEHHUIO 0053aTEIBHOIO
COJIepKaHMsl, YCTAaHOBJIEHHOTO JaHHOW deaepanbHOil pabouelt Mporpammoit,
BBIICJIAIOT: OCBOEHHbIE OOYYarOIIMMMCS HAy4yHbIE 3HAHUS, YMEHHUS U CHOCOOBI



NedcTBUM, crneuuduyeckue s NOpeaMeTHor obnactu «XuMHUsS», BUIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K koHily oOyuenus B 8 kiiacce npeMeTHbIEC pe3yJbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPHULIATENBLHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU A (EKT peakiium,
SAPO aToMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOWUTallb, PaaNYC
aToMa, XMMHYECKasi CBs3b, MOJISIPHAs W HEMOJIApHAasi KOBAJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PACTBOP, MACCOBasi JOJIsl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIIeHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIeHb  OKHCJCHHUS  DJJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XHUMHYECKOW CBsi3u (KOBajJeHTHasT W MOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, INOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XUMHMYECKHX DJJIEMEHTOB: pa3jinyaTh [OHATUS «TJaBHad
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenzaeneeBa» C YUCIOBBIMM XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHYECKUE pPeakuuu (MO YUCIAy U COCTaBy YYACTBYIOUIMX B pEaKIHUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMNCTBAa BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIUUCIISITh OTHOCUTEIBHYIO MOJEKYJSPHYIO M MOJISIPHYKO MacChl
BEUIECTB, MAacCCOBYIO JOJI0 XHUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHOW JEATEIBHOCTU — aHAIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CHCTeMATHU3aluio, KIacCU(UKAIHUIO,
BBISIBICHUE MPUYMHHO-CJIEICTBEHHBIX CBS3€d — I U3Y4YEHUsI CBOICTB
BEIIECTB W XHMHYECKUX PpEAKUUN, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUSI — HAONIOICHHE, W3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUjaM  MOJB30BaHUS  XMMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe TMpaBUiaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUMUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O U COOHUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpPOAA H KHUCJIOPOHA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB WIEJIOYEH U KUCIOT ¢ IIOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUH: XUMHYECKUN
AJIEMEHT, aTOM, MOJEKyJlia, WOH, KaTUOH, aHUOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIlIECTBO, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHBb
OKHUCJICHHUS, XUMUYECKasl peakius, XUMUYECKasl CBs3b, TEILUIOBON 3 ekt
peakiuu, MOJb, MOJISpHBIA  00BEM,  pacTBOp,  AJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs HUCCOLUUALMS, PEAKIUU HOHHOTO
oOMeHa, KaTajau3aTtop, XUMHUYECKOEe paBHOBecHe, oOOpaTumble U



HEOOpaTUMBbIE pEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBMUTENb,  OKHCIEHHE W  BOCCTaHOBJICHUE,
amioTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBSI3b (KOBAJICHTHAsl, MOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemérka, KOppo3us METaJlIOB,
CIJIaBbl, CKOPOCTh XMMHYECKON pEaKUHWH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1IK BeniecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJUKY JUIsl COCTaBlIeHHS (popMmyi
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIUIA,

ONPEAEIATh BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OnpeNeIéHHOMY KJacCy COeQuHEHUM mo ¢dopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPTaHUYECKUX
COCMHEHUAX, 3aps/l MOHA MO XUMHUYECKOU (popMysie, XapakTep cpeibl B
BOJIHBIX PACTBOPAaX HEOPTaHUUYECKUX COCAMHEHMM, THUI KPUCTATIMYECKOU
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akonHa J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHWCHIBATH U XapaKTepU30BaTh
Tabiuunyto Gopmy Ilepuonnueckoil cUCTEMbl XMMHYECKHX SJIEMEHTOB:
paznuyarh MOHSATUS «rjaBHasg mnoArpynmna (A-rpynma)» U «1mobouyHas
noarpynmna (b-rpynma)», wmanbie u OOJbIIME NEPUOAbl, COOTHOCUTH
0o003HaueHusl, KOTOpblE MMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO JIIEKTPOHOB U
pacrpefieliecHie HX 1O DJJIGKTPOHHBIM CJI0SIM), OOBSICHATH 0OOIIHe
3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MajblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIMU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTENCHEW OKWCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMME W crenuPuiyecKkne XUMHUYECKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIas OMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KUCIIOT,
LIEJIOYEHN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMeHa, YpaBHEHHUs pPEaKIHi, MOATBEPKAAIINX CYIIECTBOBAaHHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX peaKiui;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHs XHUMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCTMHEHMSI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAod U
nabopaTopHbIM OOOpYIOBAaHWEM, a TakkKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSAMH IO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIONYYCHHIO M COOMpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XIJIOPUI-, OPOMUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEIIECTB;

NPUMEHSITH OCHOBHBIE OTEpaIliU MBICIUTEIILHON JeATEeIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHe, CUCTEMaTH3alllI0, BBISBICHUE
IPUYMHHO-CIICICTBEHHBIX CBSI3€M — /I WM3Y4YEHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE peCypchl
padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
XuMusg — BaykHast 00/1aCThb
11 €CTECTBO3HAHUSA U 5 5 bubnuoreka [IOK
' MIPAKTHUYECKON JIEATEIBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBa 1 xXumMmnueckue 16 1 bubmmoreka [JOK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 21
Pa3nen 2. Baxkneiimme npeacrtaBuTe/ M HEOPraHUYeCKHX BelIeCTB
21 Bosznyx. Kucnopon. [lousitue 5 bu6mmoreka [JOK
' 00 oKcHIax https://m.edso0.ru/7f41837¢
Bopaopoa.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopa. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 12 1 1 bubmuoreka [IOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 31

Pazpnen 3. Ilepnoanueckuii 3axon u [lepuoanueckasi cucrema xumnueckux 3jaeMmeHToB [I. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKUX diemeHToB /. 1. https://m.edsoo.ru/7f41837c
MemnneneeBa. CtpoeHue aroma
XuMH4IecKas CBS3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)H(C:)- : 9 bubmmorexa [OK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTCJIbHBIC pCAKITNN
bubmmoreka [JOK
Hroro o pasnieny 16 https://m.edsocf.[ru/?f418370
PesepBHOE Bpems 0 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO HACOB 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

KosnuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3/ies1oB M TeM uugpoBbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Ha3Banue moxyist
Pazgea 1. Xumus u okpyxawiuas cpeaa
11 BemecTBa 1 Mmarepuanbl B )KM3HHM YEIOBEKA 3 bubmorexa [OK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
Pa3nen 2. BemecTBO M XMMHYECKHE peaKIIUH
21 [ToBTOpEeHME U yriuyoOieHue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
29 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoreka [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
53 DIEeKTPOIUTHYECKAS TUCCOLMALUS. 9 1 1 bubmuoreka [IOK
' XUMHUYECKUE PEAKIIMU B PaCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazneny 18
Pasznea 3. Hemera/ibl M MX COeIUHEHUSA
31 OO1as xapakKTepUCTUKA XMMHUECKUX 4 1 bubnunoreka [IOK
' aneMeHTOB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as xapakTeprUCTUKA XMMHUECKUX
3.2 BHeHI\ieHTO]I: VIApr nbl. Cepa u e€ 6 bubmmorexa [IOK
' I https://m.eds00.ru/7f41a636
COEMHEHUS
3.3 OO11ast XapakTepUCTHKAa XUMUYECKUX 7 1 bubnuoreka [IOK



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

anemMeHToB VA-Tpynisl. A30T, hochop u ux
COCIMHEHHUS

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

OO611as XxapaKTepUCTUKa XUMUYECKUX

bubmmoreka [JOK

3.4 iﬁiﬁigi LZIE;%T:HZ rJIepoa U 9 https://m.edsoo.ru/7f41a636
Wroro mo paznery 26
Paznen 4. Meranibl 4 MX cOeTMHEHUSA
bubnuorex K
4.1 OO1ue cBOCTBA METAILIOB 4 httrfsJ:I// r(r)1.eeds?);_.[r(3/7f4la636
4.2 Baxkueiimme MeTAIIBI U UX COEUHEHUS 17 l:t?:i/?r?iiiiﬁ(lj)/}?(fﬂw%
Hroro mo pazneny 21
PezepBHOE Bpems 0 bubmorexa [OK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoJynuecTBO 4acoB DJIEeKTPOHHBbIE
Ne nudposbie
Tema ypoka Kourpouabusbie | IlpakTuyeckue
n/m Bcero o0pa3oBare/ibHbIE
padoThI padoTbl
pecypchbl

1 [Ipenmer xumuu. Posib XuMHUM B )KU3HU 1 bubmmoreka [JOK
yesioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c

2 ITousiTe 0 MeTOAaX MO3HAHUS B XUMUH 1 bubmiorexa [OK

8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBumna paboTsl
3 B 1aboparopuu U Npuémbl 0OpalleHus ¢ 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)

4 Uucrtele BemecTBa 1 cMecH. CriocoObl 1 bubnuoteka [IOK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 «Pa3nenenue

5 cMecei (Ha MpuMepe OYUCTKH TTOBapEHHOM 1 bubmmorexa [IOK

PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [IOK
6 A 1
TOMBLH MOTICRYTIET https://m.edsoo.ru/ff0d2a6¢

7 XHUMHYECKHUE 3JIEMEHThI. 3HAKH (CUMBOJIBI) 1 bu6mmoreka [JOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThie U clIOKHBIEC BEIISCTBA 1 bubmorera [OK

P . https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOIEKYISIPHOC YICHHE 1 bubmorera [OK

YIP ya https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa BEISCTB. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

Xumnueckas popmyna. BareHTHOCTh aTOMOB
XUMUYECKUX DIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTenbHAst aTOMHas Macca. bubnuoreka [IOK
OTHOCHUTENBHAS MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHUYECKOTO 2JIEMEHTA B bu6mmoreka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonnuecTtBo Bemectsa. Mosbs. MonsipHas bubnuoteka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKre 1 XUMHUISCKUE SIBICHUS. bubmmoreka [JOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycnoBHs NPOTEKAHUS bubnnoreka [IOK
XUMHUUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuoteka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus Konu4yecTBa, MacChl BEIIECTBA bubnuoteka [IOK
110 YPaBHEHUSIM XUMHUUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMUYECKUX peakLmil
18 (coe I/IP(};HI/I}IH A3JI0’KCHHS sahf[)e eLII-II/ISI Bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — yu€HBlIii-
19 sHIKIoneauct. O0o0Imenne u bubnnorexa [JOK
] . https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HaHUH
20 O06001eHne u cucTeMaTH3alus 3HaHUH
21 KonTtposneHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X x bubnuoreka [IOK
22 Kucnopos — 31€MEHT U IPOCTOE BELIECTBO.

O3oH

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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duznueckue 1 XUMHUYECKUE CBOUCTBA

23 KHCJIOpO/Jia (pPeaKIMKi OKUCIICHUS, TOPEHUE) brbamorexa HOK
poza (peartt »TOP ' https://m.edsoo.ru/ff0d4614
IToustre 00 oxcugax
Crioco0bI MoJTydeHUsT KUCJIOPOIa B
24 J1a00PATOPUHU U IPOMBIIIUIEHHOCTHA bubnmorexa [OK
patop p ’ https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TenmoBoii 3¢ PeKkT XUMUIECKON peaKIIHH,
25 IOHATHE O Tg)ql)vlongquCKOM I;BHCILI/II/I bubmmorexa [JOK
p M ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ HJIOTEPMHUICCKHUX PEaKIIHIX
Tonauso (HedThb, yroiab U MeTaH).
26 3ar ﬂSHGIEHe(b];OS yra CIIOCOOBI gro bubnmorexa [JOK
P Ayxd, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTruueckast padota Ne 3 o Teme
27 «[Tonyuenne u coOupanue KUCIOPOIa bubnmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
28 Boaopoa — sneMeHT U MpocToe BEIIECTBO. bu6mmoreka [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
29 dOu3nvecKre 1 XMMUYECKHIE CBOMCTBA bubnuoteka [IOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [IOK
30 I1
OHATHE O KHCTOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
Crnioco6bl OJTy4eHus BOAOPOA B bubnuoreka LIOK
31
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o Teme
32 «I?Ion eHUe U 5061/1 aHWe BOIOpoaa bubmorexa [OK
i . p AOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYEHUE ero CBOMCTBY
b K
33 MonsipHblii 00bEM Ta30B. 3aKOH ABOTaapo nommorexa LIO

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
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Brruncienus 00béMa, KOJIMUECTBA BEIICCTBA

bu6mmoreka [JOK
34 rasa o ero U3BeCTHOMY KOJINYECTBY
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA MU 00BEMY
Beruncnenus 00bEMOB T'a30B 110 YPaBHEHUIO
35 €aKIIMHA HAa OCHOBE 3aKOHA 00BbEMHBIX bubnmorexa [OK
p N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUM ra30B
36 duznyeckne 1 XUMUYECKHE CBOMCTBA BOJIbI bubmorexa [OK
A https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuil. [lonsitue 06 bubnuoreka [IOK
WH]IMKATOpax https://m.edsoo.ru/ff0d59e2
Bopma xak pactBopuTens. HackimenHsie 1
38 HeIiIaCH epHHHe paCTBO 13§ Ma(I:I(I:OBaﬂ oISt bubmorexa [OK
m p PBI- 4 https://m.edsoo.ru/ff0d5b40
BEIIlECTBA B pPacTBOpE
[IpakTrueckast padota Ne 5 o Teme
39 «[IpurotoBieHre PacCTBOPOB C OMPEAEIEHHON bubnmorexa [JOK
P N N P p p https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIei paCTBOPEHHOTO BEIIIECTBA»
40 KontponbHas padora No2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
41 Oxkcupl: cocTaB, KilaccupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydeHne u XMMHYECKHE CBOIMCTBA
42 KI/ICJ‘I};)IITHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
13 OcHoBaHusl: cocTaB, KIIacCHUpHUKaIuS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
m [Tonyuenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: coctas, Knaccubukars, bu6mmoreka [JOK
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HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
46 [Tony4yeHnue u XUMHYECKUE CBOMCTBA KUCIIOT Bubnuorexa LIOK
https://m.edsoo.ru/ffOdfee?
47 Conu (cpenHrE): HOMEHKIIATYPa, CIIOCOOBI bubnuoteka [IOK
MOJIY4YECHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktudeckas padota Ne 6. Pernenne
48 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubmmoreka [JOK
«OCHOBHBIE KJTaCChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHU I
49 I'eneTnueckas CBsI3b MEXKy KJIacCaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo0.ru/00ad9a50
N bubnuoreka [IOK
50 O0o01IeHNe U CHCTeMaTH3aIns 3HAHHIA httos://m.eds0o.ru/00ad9ch?
51 O0001IeHne U cucTeMaTH3aIus 3HAHUH
KonTtponbHas padota Ne3 o teme
52 "OCHOBHBIE KJTACCHI HEOPTaHUYCCKUX Bubnmorexa LIOK
o https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[lepBbie MOMBITKU KIIACCHU(PUKALIUU
53 XUMHYECKUX 351eMeHTOB. [loHsTHE 0 Tpymax Bubmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3axkoH u Ilepuoanyeckas
54 cnfTeMIa[l XUMHYECKUX BJ'ICMCEITOE . . bubmmorexa [IOK
https://m.edsoo.ru/00ada52c
MenneneeBa
55 Ilepropl, TpymIIbL, HOATPYIIIBI Bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
56 Crpoenue atoMoB. COCTaB aTOMHBIX SIAEP. bubnmoreka [JOK
H3oTomsl https://m.edsoo.ru/00ada342
57 CTtpoeHue eKTPOHHBIX 000JI0UeK aTOMOB bubnmoreka [JOK
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aneMeHToB llepuoanueckoii cucremst . U.
MenneneeBa

https://m.edsoo.ru/00adaébc

XapakTepucTuKa XUMHYECKOTO 3JIEMEHTA 110

bu6mmoreka [JOK

58 EO; o&c;if[:;;z;ﬂepnoanqecxon cHeTere 1 https://m.edsoo.ru/00ada824
3nauenue [lepuoanueckoro 3aKoHa Jist
59 pa3BuTHA HayKu U npaktuku. 1. 1. 1 bubnuoreka [IOK
MenneneeB — y4€HBIN, IEAArOr U https://m.edsoo.ru/00ada96e
TpaXJIaHUH
DIEKTPOOTPUTIATEIIBHOCTh aTOMOB
60 XHUMHYECKHX dIIeMeHTOB/ Beepoccuiickast 1 bubmorexa [OK
HpoBepOUHAs paboTa https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
61 Honnas Xumudeckas CBSI3b 1 httos://m.e dso;[ru 100adac34
62 KoBanenTHas nmonsipHas XuMu4decKas CBSI3b 1 bubmorexa [TOK
https://m.edsoo.ru/00adaab8
63 KoBanenTHas HemoasspHas XMMUYECKasl CBSI3b 1 bubmorexa [JOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
o4 CTetens okuCIeHiA L https://m.edso;—.[ru/OOadanS
65 OKUCIUTENbHO-BOCCTAHOBUTEIIHLHBIC PEAKIIUU 1 bubmorexa [JOK
https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
66 OKHCIUTEIN ¥ BOCCTAHOBUTEIN 1 https://m.e dsoc?ru 100adb076
67 KonTtponpHast padota Ned o teme «CtpoeHue 1 bubnuoreka [IOK
atToMa. XMMHYECKas CBA3b» https://m.edso0.ru/00adb486
68 Ypok 060011eHNUS. 1
OBUIEE KOJIMYECTBO YACOB I10O I[TPOTPAMME 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabsubie | Ilpakruyeckue p
Bcero o0pa3oBare/ibHbIE
padoTbI padoThI
pecypchbl
[Tepuonnueckuii 3axoH. [lepuoanueckas
1 CI/IfTeMa XUMHYECKUX BJICMI;HTOB pIRn Y| 1 bubmorexa [OK
o https://m.edsoo.ru/00adh59e
Meneneesa
3aKOHOMEPHOCTHU B UBMEHEHHUH CBOMCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmorexa [TOK
P p https://m.edsoo.ru/00adb6b6
TIEPHOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoteka [IOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunp xuMudeckon CBI3U U TUIEI 1 bub6mmoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel mo teme
5 «[ToBTOpEHHUE U YriyOJICHHE 3HAHHIMA 1 1
OCHOBHBIX pa3/IesioB Kypca 8 kiaccay
5 Knaccudukanys XuMrUIeCKIX peaKIui 1mo 1 bubnuoreka [IOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUUYECKOU PEAKIIHH.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1 Bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusax
[TonATHE O XUMHUUYECKOM PaBHOBECHH.
3 @DakTOpBIl, BAUAIOLINE HA CKOPOCTh 1 bubnuoreka [IOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
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9 OKUCIUTEIBHO-BOCCTAHOBUTEILHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus IEKTPOIUTUIECKON AUCCOLUALINH. bubnuoreka [IOK
CunbHBIC U CITA0BIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMounrle ypaBHeHNs peakui bubnmorexa LHOK

yp p https://m.edsoo.ru/00add448
XnuMHudecKre CBOMCTBA KUCIOT M OCHOBaHMI
12 B CBETE IIPEACTaBICHUI 00 bubnmorexa LHOK
P . https://m.edsoo.ru/00add5d8
ANEKTPOJUTUUECKON JUCCOITUAITII
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
13 IIPEACTABIEHAN 00 DIIEKTPOTUTHIECKON bubmiorexa [OK
et p https://m.edso0.ru/00add8b2
JIMCCOLIMAIINHT
14 ITousaTue o ruapoIM3e coaeh bubmorexa OK
P https://m.edsoo.ru/00add9d4
bubmmoreka [JOK
15 O0001Ienre ¥ CUCTEMATH3aI1s 3HAHUHN
m H https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padora Ne 1. «Pemrenue bubnuoreka [IOK
AKCIIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa

17 O00011IeHne U cucTeMaTh3aliusg 3HaHU I
KonTtponsnas padora No2 o teme

18 «ODIEKTPOIIUTHYECKAS TUCCOLINAIIHS bubnnorexa [JOK

P g HHAHIL. https://m.edsoo.ru/00addec0
XHUMHYECKUE PEAKIIUU B PACTBOPaX»

19 OO11as XapakTeprUCTUKa FaJIOreHOB. bubnuoreka [IOK
XHUMHUUYECKHE CBOWCTBA HAa IIPUMEPE XII0Opa https://m.edsoo.ru/00addfe2
Xnoposogopoa. ConsHas KHACIOTA,

20 XHMII:quIi[I/IS CEOﬁCTBa MOoJydeHHUE bubmorexa [OK

’ ya ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
21 IIpaktuyeckas padora Ne 2 o Teme bubnuoreka [IOK
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«IlomyueHune COJITHOM KUCIIOThI, U3y4YCHHE
€€ CBOUCTB»

https://m.edsoo.ru/00ade348

Breraucnenus mo YPaBHCHUAM XUMHUYCCKHUX

bu6mmoreka [JOK

22 €aKIUH, eCJIM OJUH U3 PeareHToB J1aH B
peakd s P A https://m.edsoo.ru/00ade488
M30BITKE
23 OO6mras xapakTepucTuka 31eMeHToB VIA- bubnuoteka [IOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(DUKAIINH CEPHI.
24 Hax0>1<p €HHe cepbl M(l)eé coe I/IHGII)-II/Iﬁ B brbmmorexa [TOK
a p il https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKUE CBOWCTBA CEPhI
CepoBonopo, ctpoeHue, puznyeckue u bubnuoreka [IOK
25 .
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIOTA,
26 (u3HYeCKre U XUMUIECKHIE CBOMCTBA brbmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKHE peaKlnu, JIeXKAIIHe B OCHOBE
97 MIPOMBIIIJICHHOTO CTI0C00a MOJTyYeHUs bubnuoteka [IOK
CEpPHOM KUCITOThI. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel Cpeibl COeAUHEHUSIMHU CEePbl
28 BrrunciieHue MaccoBo# 10714 BBIXO/a bubnuoreka [IOK
MPOAYKTA pEaKkLUU https://m.edsoo.ru/00adec8a
OO1as XxapaKTepUCTHKA IEMEHTOB VA-
29 rpynnsl. A30T, paclipOCTpaHEHUE B bubnuoreka [IOK
npupoje, pu3nyeckre U XUMHUECKUe https://m.edsoo.ru/00adeea6
CBONCTBA
30 AmMHaKk, ero (pu3n4YecKue i XUMHUYECKHe bubnuoreka [IOK
CBOMCTBA, [TOJIy4EHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
31 IIpaktuyeckas padora Ne 3 o Teme bubnuoreka [IOK
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«ITonyyeHune aMMuaka, U3y4eHHE €ro
CBOMUCTBY»

https://m.edso0.ru/00adf180

A30THas KUCIOTA, e€ Hpu3ndecKue u

bu6mmoreka [JOK

32
XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosb30BaHre HUTPATOB U COJICH aMMOHUS
33 B KQYECTBE MUHEPAIbHBIX yIOOPEHUI. bubnuoteka [IOK
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u pochopuas
34 KHCITOTa, PU3UIECKIEe U XUMUYECKUE bubmorexa [TOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MOJTYYCHUE
Hcnonws3oBanne GocdaToB B Ka4eCTBE
35 MHHEPaJTbHBIX (?)6 (i)HI/Iﬁ 3arpsi3HEHUE bubmmoreia LIOK
P N yAoOP - Jarp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
36 Yraepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnuoreka [IOK
(bu3HYecKre U XUMHUYECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u
37 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHUE bubnuoteka [IOK
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YyIJIepoja https://m.edsoo.ru/00adfebe
(Iv)
. bub K
38 VYroapHasg KUCI0Ta U €€ Colu nommorexa HO
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabota Ne 4 o Teme
39 "[TomyueHue yriaekuciioro raza bubmmorexa [IOK
¥ 4 ) Y https://m.edsoo.ru/00ae027e
KauecTBeHHas peakius Ha KapOOHAT-UOH
[TepBoHauanbHBIE TOHATHUS 00
P bu6nmnoreka [JOK
40 OpPraHMYECKUX BEIlECTBaX KaK O

COCAMHCHUAX yIriiepoga

https://m.edsoo.ru/00ae054¢
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bu6mmoreka [JOK

41 Kpewiit u ero coeameris https://m.edsoo.ru/00ae080a
[IpakTnueckas padota Ne 5. Pemienune

42 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubnuoreka [IOK
«Baxaennine HeMeTamIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUSDY

43 O060011IeHNe U CUCTEMATU3AIIUS 3HAHUI
KonTponsnas padora Ne3 o teme

44 «Baxxnennine HeMeTallIbl U UX bubmorexa [OK

https://m.edsoo.ru/00ae0e18
COCAMHCHUSDY
OO6mrast XxapakTEePUCTHKA XUMUYIECKIX

45 3JIEMEHTOB — METAJUIOB. MeTtaimnyeckas bubnuoreka [IOK
CBSI3b U METAJUIMYECKasl KpUCTAJNIMYECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nyYecKre CBOMCTBa METAIIOB
XUMHYECKHE CBOMCTBA METAILJIOB.

46 DIEKTPOXUMHUYCCKUH Pl HAPSHKEHUN bubmorexa [TOK
METATIOR https://m.edsoo.ru/00ae1156
OO6mue criocoObl MOJTYyYeHHs] METaJLIOB.

47 CmuiaBel. BeruncneHnus o ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEaKIUi, €Clii OJUH 13 https://m.edso0.ru/00ae1156
peareHTOB COJICPXKUT MIPHUMECH

48 [TonsaTHE O KOPPO3UHU METAILIOB bubmorexa [JOK

https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

49 [lenotmbie MeTanst https://m.edsoo.ru/00ae14b2

50 Oxcuapl U TUIPOKCHU]IBI HATPUS U KaITUs bubmorexa [OK

https://m.edsoo.ru/00ae14b2

51 [IlenouHO3eMENBHBIC METAILIBI — KAIBITUN 1 bubmorexa [OK

https://m.edsoo.ru/00ael15e8
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Mar"ui

52 Baxxnenmme coeTMHEHNS KaabIHs bubmorexa OK
8 A https://m.edso0.ru/00ae15e8
53 O0001Ienre U cucTEMaTH3aMs 3HAHAN
N N bu6mmoreka [JOK
54 JKécTKkoCTh BOBI H CIIOCOOLI €€ yCTpaHEHUsI
A yerp https://m.eds00.ru/00ae1886
IIpaxtrueckas padora Ne 6 o Teme
55 "}IIZéCTKOCTI) BOp Bl 1 METOLI €€ bubmiorexa [OK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bu6mmoreka [JOK
56 AIOMUHUNA
https://m.edsoo.ru/00aelc64
57 AmpoTepHbIe CBOICTBa OKCHIA U bubnnoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
58 Keneso
https://m.edso0.ru/00ae1d86
59 Oxcupl, rUIpoKcu bl 1 conu xeresa (1) u bubmuoreka [IOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
60 OKCHIBI, THIPOKCHUIBI M COJIH Kee3a (2) u
xenesa (3)
61 O00011IeHIE U CUCTEMATH3aLU 3HAHU I
[IpakTuueckas padbota Ne 7. Pemienue
bubnuoreka [IOK
62 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME
. https://m.edsoo.ru/00ae3de8
«Ba)kHeie MeTaIIbl U UX COEIUHEHNSY
Brruncnenus o ypaBHEHUSIM XUMHUECKUX
€aKIMii, eCJIM OJIMH U3 PearcHTOB JaH B
peatht 8 P A bubnuoreka [IOK
63 130BITKE WU COAEPIKUT MPUMECH.

Brrunciaenus MacCoBOM T0OJM BBIXOJa
MNPpOAYKTA pCaKINun

https://m.edso0.ru/00ae1750
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64 O060011eHne ¥ cucTeMaTH3aIHsl 3HAaHUN 1
65 KonTponsnas padora Ne4 o teme 1
«Bakuenye MeTaiIbl U UX COCIUHEHUY
66 BemectBa n maTepuaiibl B IOBCEJHEBHOM 1 bubnuoreka [IOK
JKU3HU YEJI0OBEKA https://m.edsoo.ru/00ae3f50
67 XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH 1 bubnuoteka [IOK
cpeapl https://m.edsoo.ru/00ae4270
68 Ponp xuMun B penieHnn 3K0JI0THYECKUX 1 bubnuoreka [IOK
npobiemM https://m.edsoo.ru/00ae4270
OBUIEE KOJIMYECTBO YACOB T1O ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

» Xumus, 9 xknacc/ I'abpuensa O.C., Octpoymon W.T"., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 xknacc/ Pymsutuc I'.E., ®enpaman @.I'. AkiinoHepHoe 0011eCTBO
«3narensctBo «IIpocBemenne»

Xumus 8 knacc. ['abpuensa, OctpoymoBa, Cnanakos. 2024. 6a30BbIi ypOBEHb

METOJINYECKHUE MATEPHUAJIBI JIJISA YUUTEJISA
Poccuiickast anekTpoHHas MIKOJIa

bu6anoreka IJOK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bu6nmoreka IHOK
https://m/edsoo/ru

https://www.resh.edu.ru
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JIucT BHeceHHUSI M3MEHEHHMH M TONMOJTHEHUN

JlaTaBHECEHUN Conepxanue PexBU3UTBIIOKY

3MEHEHUI MEHTa
(Ne ypoka; Tema; KOppEKTUPOBKA YaCOB)

(mata, Ne
pHUKa3a)
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