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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OO0IIEro 00pa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIIMY MPEnoJaBaHusi yueOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHuA, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUaIbLHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHHS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsSI1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B AKOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHusl MPOTrpaMMbl MO XUMHHU C(HOPMUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETHUECKHUX IMPEACTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOIUTHUYECKOM TUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTUUYECKOIO NMPUMEHEHUS U IMOIYyYCHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMS B Hayke. M3ydeHune XHMHUHU MOPOUCXOAUT C MPHUBJICUCHHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAYKU KakK OOJACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHHUH,
JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, sI3blka HAayKu, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
NEeSATENbHOCTH, OCBOEHHMU NpPaBWJI O€30MacHOro OOpalleHus ¢ BEUIECTBAaMU B
MOBCETHEBHOM KHU3HM.

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

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HaHMs, (GOPMHUPYIONIUM MOTHBALMIO U PA3BUTHE CHOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUU MpoOJeM B TOBCEIHEBHOW XKU3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEACHHBIX JMJI H3YyYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJICKYJIbl. XUMHUYECKHE OdJIeMEHThl. CHMBOJIBI XUMUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHasi Macca. MaccoBast JOJIsI XUMHUYECKOIO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMUYECKHUE SBJICHHUS. XUMHUUECKasi peakius U e€ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTopHbBIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OIHMCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIIOTOW) SIBICHUH, HaOJI0ICHUE H
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pactBopoM cos meau (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. Ilpumenenne kuciopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroiabp W METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u comnu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydenrne ocHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS BO3HUKHOBCHHUS W
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUATIOB), HAOMIOACHHE OOPA3I[OB BEIICCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HaTprieM ©  KaibleM) (BO3MOXHO HCIOJIb30BAaHUE BUJEOMATEpPUAIIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METAJUIaMHU, PEaKUUMid HEUTpaau3aluy, IOJyYEeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aMGOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUIl CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpUoOJa U
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuognueckoit cucremsl . M. MeHnneneea. XapakTepucTuka XHMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [leproauueckoit CUCTEMbl XUMUUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKILIHH.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THIBI KPUCTAJIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETIEHEH OKHCIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. [lonstue o xaranuse. [loraTue o xumuueckoMm paBHoBecuu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCHOJIB30BAaHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIe U C1a0ble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIe peakiiuy Ha MOHBI. [IoHsITHE O rHMApPOIN3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DIICKTPONPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3za, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOZ€CTBUE € METAJJIaMH, HEMETAUIaMH, WLIeJo4aMH). XJIIOPOBOJIOPO/I.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Iprumenenune cepHoil KUCa0Thl. COM CEpHOUM KUCIOThI, KAYECTBEHHAS PEAKLIUS Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKre U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUIECKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpuUpoJe, (U3NYECKHEe U XUMHYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100albHOTO TOTEIJICHUS KIMMaTa, TMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COEAMHEHUAX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBINIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHs KpeMHHS B mpupone. OOmmue mnpeacraBieHus 00
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NUECKUE U XUMHUUYECKHE CBOICTBa
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIOICHHE TIpoliecca OOyTiMBaHUs caxapa Moj JAeHCTBHEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COCAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJyuyeHUue, COOMpaHue, paclio3HaBaHUE U H3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHre MeTaiioB. Meraminueckas CBsI3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CraBbl (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanusi). OKCUIbl U



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIVHECHUMN.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJIeHUE B nipupoae. Pu3nueckne 1 XMMUUECKUE CBOMCTBA MarHus
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxKJaeHue B Ipupoac. Pusuyeckue U
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJEHCTBUS OKCHAA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEpPHUAJIOB), UcCleoBaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCHU/IA ATIOMUHHMS
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakiuii B ObiTy. [lepBas momoris npu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKcnepumenm:

U3y4YeHHE O0pa3Il0oB MaTepPHANOB (CTEKJIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, ABJSIONIUXCS CUCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MaTePHUAIIHI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHME BEIIEeCTBa, ra3, pacTBOpP, PACTBOPUMOCTb, KPUCTAIITMIECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yIbTaThl OCBOSHMSI MPOrPaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE MpaBWJIaMHd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIeccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSL CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIMpeHue OMbITa JESITEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEpHOM HMH(pOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHNN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSL TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABaTEIbHOM, MHGOPMALIMOHHOW M YUTATEIbCKOW KYJIBTYpPhl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa30BaHMIO, TPOCKTHOW W  HMCCIEIOBATECIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0pOBBI 00pa3 JKW3HHM, OCO3HAHWE IOCIICICTBUNA WU
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

MHTEPEC K MPAKTHUESCKOMY M3YUYCHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBuI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TJ00ambHOTO  Xapakrepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe wMerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpEeaMeTax W TO3BOJIAIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBIEHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIy OOBEKTAaMH HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBECHHbBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIMPOCHI B KA4YE€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

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

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



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

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Tpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIBTATOB BBIMIOJHEHUS XUMHUYECKOT0 JIKCIepUMeHTa (1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HHUKAIONIMX MpPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCcAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
II0O3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



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

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

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

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

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTraapo;

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



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JIOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTEMAaTU3allNIo, KIacCU(UKAIIUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCYIOH U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MACCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P heKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

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

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npejaenax MajlblX MEPUOJOB U TVIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmUE W CrenuUUecKue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OallaHCca 3TUX PEeaKIuii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opmyIe
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KAadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOonat-, ¢ocdar-, cuiIMkKaTr-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBICHHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Boaopoa. Ilonsitue o kucnorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKEUI CBA3b 8 BI/I6JII/IOTeKa HOK
' KHCITHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo0.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IMOYPOYHOE INIVIAHUPOBAHUE
8 «A», «b», «B», «I'» KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss xuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 02.09.2025 | https://m.edsoo.ru/ff0d210c
5 IlonsTtue o MeTogax MO3HAHUS B 1 bu6moreka [IOK
XUMHH 04.09.2025 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUN U TIPUEMBI 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 09.09.2025 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecei 11.09.2025 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. 16.09.2025 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
0 ATOMBI 1 MOTIEKYIEL L 18.09.2025 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 23.09.2025 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U cnoKHbBIE BELIECTBA 1 bubmnorexa [IOK
25.09.2025 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK
30.09.2025 | https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazentrocts 02.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMCHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 07.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 09.10.2025 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 14.10.2025 | https://m.edsoo.ru/ff0d5230
14 ®Ou3nvecKrue U XUMUYECKHE SBIICHHUS. bu6moreka [IOK
XUMHUYecKasi peaKius 16.10.2025 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEAKITHHA 21.10.2025 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 23.10.2025 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
N . P 06.11.2025 | https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMuuecKuX peakiuii
18 (coenuHEeHMS, pA3IOKEHUS bubmorera [JOK
g > P ’ 11.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 13.11.2025 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 18.11.2025 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 20.11.2025 | https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poAia (peaxtt ’ 25.11.2025 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPO1a B
23 jaboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop P ' 27.11.2025 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peaKIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- 02.12.2025 | https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
T , .
55 | Sapemans sovme, votat ro buGmorexa 10K
p yxa, 04.12.2025 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u cobupanue KUCIOPoaa bubmorexa HOK
i . P poza, 09.12.2025 | https://m.edsoo.ru/ffod4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 11.12.2025 | https://m.edsoo.ru/ff0d4dd0
28 dOu3ndecKknue U XMMHUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. IIpumenenune Bogopoaa 16.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COMIAX bubmorexa LIOK
18.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 23.12.2025 | https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobupanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 25.12.2025 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazapo 30.12.2025 | https://m.edsoo.ru/ff0d542e
Brruncienus 00béMa, KOJIMYeCTBa
33 BEIIECTBA ra3a 10 €r0 U3BECTHOM bubmmorexa [TOK
MY 13.01.2026 | https:/m.edso0.ru/ff0ds5a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 15.01.2026 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKkrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJBI 20.01.2026 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonsitre 06 bubnuoreka [IOK
WHJIUKATOpax 22.01.2026 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 27.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
omnpeneaEéHHON MacCCOBOM JI0JIEH 29.01.2026 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopon. Bogopon. Bona» 03.02.2026 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 05.02.2026 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmorexa LOK
’ P 10.02.2026 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuuKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 12.02.2026 | https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHUH 17.02.2026 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 19.02.2026 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCIIOT 24.02.2026 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHne): HOMEHKIIATypa,
46 cnocof(ib]f H)i)J'IyII)GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 26.02.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas pabota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 03.03.2026 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsI3b MEXKY KilacCaMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 05.03.2026 | https://m.edsoo.ru/00ad9a50
49 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 10.03.2026 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
o 12.03.2026 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCU(pUKAITIT
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
17.03.2026 | https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucteMa XUMUYECKUX bubmorexa HOK
19.03.2026 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
24.03.2026 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 anep. M3orombl 26.03.2026 | https://m.edsoo.ru/00ada342
CTpoeHHe AIEKTPOHHBIX 000I0YCK
95 aToMOB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
07.04.2026 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTUKa XUMHUIECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 09.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIsl pa3BATHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MeneneeB — y4E€HBIN, TIEIaror U 14.04.2026 | https://m.edsoo.ru/00ada96e
IpaKIaHUH
PesepBublit ypok. O60011eHEe U
58 CHCTIe)MaTHSZEHSI 3HaHPII>I'IH / bubamorera LOK
. 16.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTtponbHas padota Ned4 o teme
59 «Ctpoenue atoma. XUMUYECKast bubnuoreka [JOK
cBs3b» / Beepoccuiickas mpoBepoyuHast 21.04.2026 | https://m.edsoo.ru/00adb486
pabota
60 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUUYECKUX DIIEMEHTOB 23.04.2026 | https://m.edsoo.ru/00adaab8
61 HNoHHas xumudeckas CBs3b bubmmorexa [JOK
28.04.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b 30.04.2026 | https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHasi XUMHAYECKast bubnuoreka [IOK
CBSI3b 05.05.2026 | https://m.edsoo.ru/00adaab8
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64 CTerneHb OKUCIICHUS 1 bubmmorexa [JOK
07.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peaxiuu 12.05.2026 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
06 ORHCIHTEIN I BOCCTAHOBHTEIIH 1 14.05.2026 | https://m.eds00.ru/00adb076
Pesepsubiit ypok. O60011eHIE 1
67 CHUCTEeMaTHU3alusl 3HAHUH 110 TEME 1 bubnuoreka [JOK
«Ctpoenne aroma. XUMHUIECKast 19.05.2026 | https://m.edsoo.ru/00ad9ch2
CBSI3b»
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHUCTEMaTH3aIus 3HAHUH 21.05.2026 | https://m.edsoo.ru/ff0d61c6
69 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCTEMATH3AIU 3HAHUI 25.05.2026 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME
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9 «By», «I'» KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 01.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHX BEIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 I1 0 i 1 1
«[loBTOpeHue u yrinyOneHue 3HaHUH 15.09.2025
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kjacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIyii o pa3IMYHBIM MpU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
DA, 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PAaBHOBECHUHU.

8 @DakTopBI, BIUSIOUINE HA CKOPOCTh 1 bubmmorexa [JOK

Prl, N H p 25.09.2025 | https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUy U MOJI0KEHUE
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peaxiuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHYECKOU
10 mucconuanmu. CHIIBHBIE U CIIa0bIE bubnmorexa LHOK
’ 02.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNS PEAKIIUN bubnmorexa LHOK
yp peaxtt 06.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubmuorexa [JOK
00 2JIEKTPOJIUTUUECKON 09.10.2025 | https://m.edsoo.ru/00add5d8
IUCCOLIHAIINT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmorexa LOK
e . 13.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmorexa LOK
P 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIH bubmuorexka [JOK
3HAHUH 20.10.2025 | https://m.edsoo.ru/00addd12
[IpakTrueckas pabora Ne 1.
16 «Perienme 3xcnepuMeHTAIILHBIX Eubmorexa HOK
p 23.10.2025 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOSIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHAHHA: 06.11.2025 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/II;/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe Bubmorexa OK
pHMep 10.11.2025 | https://m.edsoo.ru/00addfe2

XJiopa
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Xnoposogopoa. ComsHast KHCIIOTA,

19 XUMUYECKUE CBOMCTBA, MOTYyYCHUE bubmorexa LIOK
’ ’ 13.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne consTHON KUCIOTHI bubnuorexa LIOK
L ’ 17.11.2025 | https:/m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brrurcnenus o ypaBHEHUSAM
21 XUMHYECKUX PEAKIIHd, eCITH OJWH U3 bubmorexa HOK
20.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpymis 24.11.2025 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6moreka [IOK
B MpUpoie. XUMHUUECKHE CBOMCTBA 27.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(uznueckrue U XMMHUYECKUE CBOMCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHYECKOE 3arps3HeHUE 08.12.2025 | https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COEIMHEHUSIMHU
cepbl
97 Brranciienue MaccoBoit 10711 BbIXO1a bubmuoreka [JOK
IIPOJIyKTa peaKkuuu 11.12.2025 | https://m.edsoo.ru/00adec8a
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OO1mas XxapakTepuCTHKA HIEMEHTOB
VA-rpynisl. A30T, paclipocTpaHeHHE

bubmuoreka [JOK

28
B IIpHUpoJe, (pU3nIecKue u 15.12.2025 | https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA
AMMuak, ero gpusnueckue

29 XI/IMNI[/II/‘I-IGIZKI/IFG C?;Zﬁlz;{]sam;of eHue 1 brbamorexa [OK

» O 18.12.2025 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «[TonyueHne aMMuaKa, U3yudeHUE ero bubmorexa HOK
N e > 1Y 22.12.2025 | https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubmuorexa [JOK
XHUMHYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe Bubmmorexa [JOK
YAobp ’ . 29.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
®ochop. Okecup dhochopa u

33 (bocg)o pHa;I KHfﬂg)Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmorexa HOK

P o 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpeabl 15.01.2026 | https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu I(j Iel gmﬂzecxl;e 1 XUMHYECKHE Bu6mmorexa LIOK

PUPOJE, 19.01.2026 | https:/m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunpl yriaepona, ux Gpusnueckue u bubmorexa LIOK

https://m.edsoo.ru/00adfebe
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XMMHUYECKUE CBOMCTBA.
DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)

22.01.2026

37 VYroJibHAsI KUCOTA U €€ COJn brbmmorexa LOK
26.01.2026 | https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBenHast peakius Ha KapOOHAT- 29.01.2026 | https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
02.02.2026 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpewmuuii u ero coeannenus bubnmorexa [JOK
05.02.2026 | https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 SKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHeime HeMeTauIbl U UX 09.02.2026 | https://m.edsoo.ru/00ae0bf2
COCJTUHEHUS»

KontponpHas padota Ne3 o teme
42 «BakHeiine HeMeTaIbl U UX bubmorexa LHOK
12.02.2026 | https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubnuoreka [JOK
MeTaJIn4yecKasi KpucTauindecKkas 16.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB

44 XUMHUYECKHE CBOMCTBA METAJLIIOB. bbmmorexa [JOK

https://m.edso00.ru/00ae1156
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DIEKTPOXUMHUYECKUN P
HaIIpSHKEHUH METaJUIOB

19.02.2026

OOmrre cnocoObl MOTyYeHUs
mertauioB. CruiaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaAKIUU bubmmorexa [TOK
P PeaIutiL, 26.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubnmorexa LHOK
PP 02.03.2026 | https://m.edsoo.ru/00ael278
bu6moreka [IOK
47
Llenotrere Merauis! 05.03.2026 | https://m.edsoo.ru/00ael4b?2
48 OKcuIpl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
KaJis 12.03.2026 | https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIMI U MarHui 16.03.2026 | https://m.edsoo.ru/00ael15e8
50 Baxkueiiime coe fUHEHNUS KaIbIIHS bubmmorexa [OK
g t 19.03.2026 | https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3ALUS
3HAHUI 23.03.2026
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnmuoreka [JOK
yCTpaHEeHHs 26.03.2026 | https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "XEcTKOCTh BOJBI U METOILI €€ bubmnorexa [IOK
| 8 A 06.04.2026 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
bu6mmoreka [JOK
54 An %
FOMIHITH 09.04.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHble cBOICTBa OKCHIA U bubnuoreka [IOK
TUAPOKCHIA 13.04.2026 | https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubmuoreka [JOK

%6 AKeneso 16.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJTH JKeJe3a bubnuorexa [JOK
(1) u xenesa (111) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U CHCTeMAaTH3aIus
3HAHUKN 23.04.2026
[IpakTnueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [JOK
«BaxxHeimme MeTabl 1 UX 27.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COJICPXKUT IpUMecH. Berauciienus 30.04.2026 | https://m.edsoo.ru/00ael750
MacCOBOM JIOJIM BBIXOJa IPOIYKTA
peakuuu
61 O60011eHre U cucTeMaTnu3alus
3HaAHUH 04.05.2026
KontponbHas padota Ne4 o teme
62 «Baxuenme MeTamIbl ¥ UX 07.05.2026
COCTMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnnoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 14.05.2026 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKPYKaIOILLEN Cpebl 18.05.2026 | https://m.edsoo.ru/00ae4270
Ponp xumuu B penieHun
65 AKOJIOTHYECKUX Tpoliem/ bubmorexa LIOK
21.05.2026 | https://m.edsoo.ru/00ae4270

PesepBHriit ypok. O6001IeHE U
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CUCTEMAaTU3alus 3HaHUI

66 PezepBubiit ypok. O0o0mmIeHNE U 1 bubmuorexa [IOK

CUCTeMAaTH3aIis 3HAHUH 25.05.2026 | https://m.edsoo.ru/00ae0d0a
OBIIEE KOJIMYECTBO YACOB I1O0 66 4 7
I[TPOTPAMME
9 «A» KJIACC

KoJuunyecTBO yacoB DJIeKTPOHHBbIE

Ne Hara undposbie

Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero U3yYeHU s oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

[lepnoanueckuii 3aK0H.

1 [Tepronnueckas cucrema 1 bubnuoreka [JOK
XUMHYECKUX anemeHnToB JI. W. 02.09.2025 | https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB XUMHUYECKUX DJIEMECHTOB 1 bubmmorexa [JOK

. 05.09.2025 | https://m.edsoo.ru/00adb6h6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnmuoreka [JOK
HEOPraHMYECKHX BEIECTB 09.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buael XuMHUYECKO CBSI3U U THIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel mo teme

5 «IToBTOpEeHue u yriybiaeHne 3HaHUH 1 1 16.09.2025
OCHOBHBIX pa3eNioB Kypca 8 Kiacca»

5 Knaccudukarus XuMHUYECKUX 1 bu6mmoreka [JOK
peakuuil o pa3jaIuyHbIM IIPU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbcb0
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IToHATHE O CKOPOCTU XUMHUYECKON

bubmuoreka [JOK

7 !
PCAITHIH. TIOMATHE O TOMOTCHHBIX H 23.09.2025 | https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEAKIIHIX
ITonsaTre 0 XUMHUYIECKOM
aBHOBecuH. MaKTOPHI, FOIIHMC
8 gaBC}LOB OZTI/II) XI/I;I;I:;I(OZIHH;KIH;H 5 bubnorexa [TOK
P peardt 26.09.2025 | https://m.edsoo.ru/00adc28c
IIOJIOXKEHNE XUMHUYECKOTO
paBHOBECHS
9 OKHUCIUTETLHO-BOCCTAHOBUTEIIHHBIC bubmmoreka [{OK
peakiuu 30.09.2025 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanuy. CHIIbHBIC U clTa0bIe bubmorera [JOK
A HHATHH. 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJTATHI
11 HonHrle ypaBHEHUS peaKIui bubmiorexa HOK
M peaxt 07.10.2025 | https://m.edsoo.ru/00add448
XUMHUYEeCKHe CBOMCTBA KHCIIOT B
12 OCHOBAHMU B CBETE MPEACTABICHUI bubnuoreka [IOK
00 3JIEKTPOJIMTUYECKON 10.10.2025 | https://m.edsoo.ru/00add5d8
JIHACCOLHAIIN
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MpeACTaBIEHUI 00 bubmiorexa LHOK
bed . 14.10.2025 | https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKON JUCCOIMAITIT
14 ITousiTre 0 TUAPOIN3E COJIEN bubmnorexa [IOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
15 OO6o01IeHre 1 cucTeMaTrU3aIus bubmuoreka [JOK
3HaHWI 21.10.2025 | https://m.edsoo.ru/00addd12
16 IIpakTuyeckas pabora Ne 1. bubnuoreka [IOK
«Pemmenne 3kcriepuMeHTaIbHBIX 24.10.2025 | https://m.edsoo.ru/00addbfa
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3aaa4»

KonTtposneHas padota Ne2 mo teme

17 «DIIEKTPOJIUTHYCSCKAS TUCCOLMAIIHS bubmorera [JOK
P AHECOTHATITL 07.11.2025 |  https://m.eds00.ru/00addecO
XVUMUYECKUE PEaKIUU B PACTBOPAX»
OO61ast xapakTepuCTHKA FaJOTeHOB.
18 XUMHYECKUE CBOMCTBA HAa IpUMEPE brbmmorexa [OK
11.11.2025 | https://m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyUYCHUE bubmmorera [JOK
> TOIYH ’ 14.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTnueckas padota Ne 2 o Teme
20 «[TonmyueHre CONSTHON KUCIOTHI bubmorexa TOK
YR com ’ 18.11.2025 |  https://m.edsoo.ru/00ade348
W3y4YCHHE € CBOWCTBY
Brruucienus mo ypaBHEHHUSIM
21 XUMHYECKUX PEaKIUi, eClIi OJUH 13 bubmorera [IOK
peartiuy, A 21.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpynms 25.11.2025 | https://m.edsoo.ru/00ade64a
AJtoTpoTniHBIE MOTU(UKAITUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHeHU I bu6mmoreka [JOK
B MpUpoie. XUMHYECKHE CBOMCTBA 28.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpoeHuUe, bubnunoreka [JOK
(bM3UYecCKre U XUMHUYECKUE CBOHCTBA 02.12.2025 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa,
25 (1)1/13Izltz:ecmzlle3 u XI/Il\l/IDI/I‘{eCKI/Ie Bubmmorexa LIOK
. 05.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHHE
26 XUMHUYECKUE PEAKIUH, JICIKALLNE B bu6mmoreka [JOK
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OCHOBE MPOMBIIIIEHHOTO CII0cO0a 09.12.2025 | https://m.edsoo.ru/00adec8a
MOJTy4EHUSI CEPHON KUCITOTBI.

XHUMHUYECKOE 3arpsi3HEHNE

OKpYKaroIlel Cpelibl COCTUMHEHUSIMU

cephl

97 Beruucienue MaccoBoii 101U BbIXO/1a bubmmoreka [{OK
MPOYKTa PEaKIHH 12.12.2025 | https://m.edsoo.ru/00adec8a
OO6rast xapakTepUCTUKA PJIEMEHTOB

08 VA-rpymisl. A30T, bubnuorexa [JOK
pacrpoCcTpaHeHHE B PUPOJIE, 16.12.2025 | https://m.edsoo.ru/00adeea6
(u3HYecKre U XUMUYECKUE CBOMCTBA
AmMuak, ero usnyeckue u

29 XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE U bubnmorexa [JOK

’ 19.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckast pabota Ne 3 o Teme
30 «ITomyuenne aMmmMuaka, U3y4eHUE €ro bubmorexa OK
N ’ 23.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, eé Gpusndeckue u bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA 26.12.2025 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoopenuii. Xumudeckoe bubmnorexa [IOK

. 30.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okenn pochopa u
33 (bocg)oll;Has{ KHfH((I))Ta (b(bpl:3ﬂ(t{\:)cxne " bubmiorexa LIOK
. 13.01.2026 | https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnonb3oBanue pochaToB B bubmorexa LIOK

https://m.edsoo.ru/00adfc20
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KaueCcTBE MUHEPATbHBIX YIOOpEHUH. 16.01.2026
3arpsi3HeHHE IPUPOTHOM CpeIbl
dbocharamu
VYraepon, pacmpocTpaHeHIE B
35 pu Ic: i[ E)I/ISI/II:IGCKII)/IG 1 XUMHYECKHUE bubmorexa LHOK
PHPOAE, 20.01.2026 | https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxcuppl yriaepojaa, ux pusudeckue u
36 XUMHYECKHE CBOWCTBA. bubmmoreka [{OK
DKosorndyeckue mpoOIeMsl, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHOM yriepoaa (1V)
37 VroJipbHasg KACIIOTa U €€ COJIH bubmorexa HOK
27.01.2026 | https://m.edso0.ru/00ae006¢c
[IpakTnueckas padota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KadectBennas peakius Ha kapOOHaT- 30.01.2026 | https://m.edsoo.ru/00ae027e
non"
[lepBoHauanbHBIC TOHATHS 00
39 OpraHMYeCKHMX BEIECTBAX KaK O bubmorera [JOK
P IH 03.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpeMuuii u ero coequHeHus bubmorera [JOK
P A 06.02.2026 | https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Perenue
41 AKCIIEPUMEHTAJIBHBIX 3a]1a4 [10 TEME bu6mmoreka [JOK
«BakHeiine HeMeTaIbl U UX 10.02.2026 | https://m.edsoo.ru/00ae0bf2
COCTUHECHUS»
KonTtponsHas pabota Ne3 mo teme
42 «BaxxHeine HeMeTauIbl U UX bubmotera [JOK
13.02.2026 | https://m.edsoo.ru/00ae0el8

COCAUHCHUA»
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OOmast XxapakTepUCTUKAa XUMUYECKHX
3JIEMEHTOB — METAJLIOB.

43 Metannuueckas CBI3b 1 bubmmoreka [{OK
MeTaJUTn4YecKast KpUCTAJUTNIecKast 17.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKkre CBOMCTBA
METaJIJIOB
XUMHUYEeCKHEe CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYESCKHUI P, bubmorexa HOK

P . pAA 20.02.2026 | https://m.edso0o.ru/00ae1156
HaIPsDKCHUN METAIIIOB
O61ue crnocoObl NOTy4eHUS
MeTaiioB. CIutaBel. BeraucieHus mo

45 aBHEHUSIM XNUMHYECKUX pEeaKITni bubmmorexa [TOK
p PeaKILiH, 24.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKHUT
npuMecH

46 [ToHsATHE O KOPPO3UN METAIIIOB bubmorexa OK

PP 27.02.2026 | https://m.edso00.ru/00ael278
bu6mmoreka [IOK

47
[lenotrbie MeTAMIL 03.03.2026 | https://m.edsoo.ru/00ael4b2

48 OKcuIpl ¥ TUAPOKCHUIBI HATPUS U bubnmuoreka [JOK
KaJus 06.03.2026 | https://m.edsoo.ru/00ael4b2

49 [Ileno4yHO3€eMENBHBIE METAILIIBI — bubnuorexa [IOK
KaJILIIUM ¥ MarHUH 10.03.2026 | https://m.edsoo.ru/00ael5e8

50 Baxneiimme coeTMHEHNS KaIbLHs bubmorexa LIOK

s t 13.03.2026 | https://m.edsoo.ru/00ael5e8

51 O000IIeHNE B CHCTEMAaTH3aLIHS
3HAaHUU 17.03.2026

59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
YCTpaHEHHUS 20.03.2026 | https://m.edsoo.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 "}KGCTKOCTB"BOHH 11 METOARL €€ 24.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuorexa [JOK
>4 AomiHil 27.03.2026 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA bubnuorexa [JOK
THJIPOKCHIA 07.04.2026 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
% Keneso 10.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU KeTe3a bu6moreka [IOK
(1) u xenesa (111) 14.04.2026 | https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTru3arus
3HaAHUHN 17.04.2026
[Ipaktrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxuenmme MeTamIbl ¥ UX 21.04.2026 | https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUSIM
XMUMHYECKUX PeaKLUid, eCI1 OJUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKHUT IpUMeECH. Berauciienus 24.04.2026 | https://m.edso0o.ru/00ae1750
MacCOBOM JOJU BBIX0J1a IPOAYKTA
peakuuu
61 O000I11IeHNE U CUCTEMATH3ALMS
3HaHUU 28.04.2026
KonTponpHas padota Ne4 o teme
62 «BaxHelme MeTauibl 1 UX 05.05.2026

COCAUHCHUA»
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63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IIOBCEIHEBHOM KU3HU YEI0BEKA 08.05.2026 | https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKAIOIIEH Cpe/Ibl 12.05.2026 | https://m.edsoo.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
HKOJIOTUIECKUX MPOOIIEeM 15.05.2026 | https://m.eds0o.ru/00ae4270
66 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 19.05.2026 | https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 22.05.2026 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CUCTeMAaTH3aIlis 3HAHUH 26.05.2026 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJJMYECTBO YACOB I1O 68 4 7
[TPOTPAMME
9 «b» KJIACC
Kosan4yecTBo 4acos JJIeKTPOHHBbIE
Nen/m | Tema ypoka Kourpoasusie | IIpakruyeckue Aara unpposrie
Bcero u3yueHusi | oOpa3oBaTebHbIe
padoThI padoThI
pecypcsbl
[leproauueckuii 3aK0H.

1 Ilepuonnueckas cucrema 1 bubnunoreka [JOK
XUMHYECKUX aemMeHnToB Jl. W. 01.09.2025 | https://m.edsoo.ru/00adb59e
MenneneeBa

AKOHOMEPHOCTH B UBMEHEHUU
2 3}30;0:13 )e(EM(I)dC‘IeCKHX33J'1661\jeHTOB 1 Bubmmorexa LIOK
R 05.09.2025 | https://m.edsoo.ru/00adb6b6
MIEePBBIX TPEX MEPUOJIOB
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3 Knaccugukanus 1 HOMEHKIaTypa bubmuoreka [IOK
HEOPraHU4eCKUX BEIIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKOH CBA3U U TUIIBI bubnuorexa [JOK
KPUCTAUTNIECKUX PEIIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6
KonTtposneHast padota Nel mo Teme
5) «[loBTOpeHue u yrinyOneHue 3HaHUM 15.09.2025
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiaccay
6 Knaccudukanus xumMmuueckux bubnuoreka [JOK
peaKIuii o pa3IMYHbBIM MMPHU3HAKAM 19.09.2025 | https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKOMN
7 peakiuu. [IoHSATHE O TOMOTEHHBIX U bubnmorexa [JOK
22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTePOTeHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DaKTOPBI, BIUAIONINE
8 Ha CKOPOCTh XUMUYECKON PEAKINH U Bubmmorexa [JOK
26.09.2025 | https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHYECKOTO
paBHOBECHS
9 OKHCIUTEIbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOI
10 muccornuanu. CHIIbHBIE U ClIa0bIe bubnmorexa [IOK
03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Wonnble ypaBHEHHS peakuuid bubmorexa [IOK
06.10.2025 | https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA KUCIOT U
12 OCHOBAHHUH B CBETE MPEACTABICHUI bubnunoreka [JOK
00 AIIEKTPOIMTUIECKON 10.10.2025 | https://m.edsoo.ru/00add5d8

JUCcColralnu



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKHUE CBOMCTBA COJIEN B CBETE

13 MpEICTaBIEHUI 00 bubmorexa LIOK
el 5 13.10.2025 |  https://m.edsoo.ru/00addgb2
AMEKTPOJIUTUICCKON TUCCOITUAITTN
14 Tlousttie o runpoanse cojie bubmorexa [TOK
AP 17.10.2025 | https://m.edso0.ru/00add9d4
15 O06o01IeHre U CHCTeMaTH3aIus bubmmoreka [JOK
3HAHUI 20.10.2025 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pelienne 3KCIEPUMEHTATBHBIX bubnmorexa LOK
p 24.10.2025 | https://m.edsoo.ru/00addbfa
335129y
KonTposnsnas pabora Ne2 no teme
17 «IIEKTPOIUTHYECKAS TUCCOIMAIINAS bubmmorexa [OK
P g HHATHHA: 07.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B pPACTBOPAX»
OO0mas XxapakTepHUCTHKA TaJIOTCHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa LOK
puMep 10.11.2025 | https://m.edsoo.ru/00addfe2
XJiopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XAMHYECKHE CBOICTBA, [OJIVYECHUE Eubmaorexa HOK
’ i ’ 14.11.2025 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpakTrueckast padota Ne 2 o Teme
20 «[lonyyenune COSTHON KUCIIOTHI Eubmorexa HOK
yi . N ’ 17.11.2025 | https://m.edsoo.ru/00ade348
n3yueHHe e€ CBOUCTBY
Bbruunciienus o ypaBHEHUSIM
21 XAMHYECKUX PEAKIUM, €CIIU OQUH U3 bubmorexa [IOK
peartHi, g 21.11.2025 | https://m.edsoo.ru/00ade488
peareHTOB JaH B H30bITKE
29 OO11ast XapakTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK
VIA-rpymnmsl 24.11.2025 | https://m.edsoo.ru/00ade64a
23 AnnoTpornHsle MOAU(UKALIIY CEephl. bubnuoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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HaxoxeHue cepbl u e€ coeIMHeHNI 28.11.2025 | https://m.edsoo.ru/00ade64a
B Npupoae. XUMHUYECKHE CBOMCTBA
cephl
24 CepoBoa0po1, CTpOCHHUE, bubnuorexa [JOK
(bu3HUecKre U XUMUYECKUE CBOMCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 (uznueckue 1 XuMU4YEeCKHe brbmmorexa [OK
. 05.12.2025 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO Crtoco0a
26 MTOJTY4EHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE 08.12.2025 | https://m.edsoo.ru/00adec8a
OKpYKaroIEenl Cpelibl COCTUHEHUSIMU
cepbl
97 Brruncnenne maccoBoii 70K BEIXOa bubmuorexa [JOK
MPOAYKTA PEAKIIHI 12.12.2025 | https://m.edsoo.ru/00adec8a
OO011ast XapaKTepUCTUKA SIIEMEHTOB
28 VA-rpynisl. A30T, paclipoCTpaHECHHE bubnuoreka [JOK
B npupojie, Gu3ndeckue u 15.12.2025 | https://m.edsoo.ru/00adeea6
XUMHYECKUE CBOMCTBA
AmMuak, ero usnueckue u
29 XMUMHYECKHE CBONCTBA, MOJIyYeHUE U Bu6mmorexa LIOK
’ 19.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTrueckas pabota Ne 3 o Teme
30 «Ilony4yeHne aMmMuaka, U3ydeHuUe €ro Bubmmorexa LIOK
N 22.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTB»
31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK
XUMUYECKUE CBOMCTBA 26.12.2025 | https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00ade64a
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Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX

bubmmoreka [{OK

32 yAobpemnii. Xumurieckoe . 29.12.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COCIMHEHUSIMU a30Ta
®docdop. Oxeun pochopa u
33 q)ocgof))Haﬂ KI/ICJ‘I((i))Ta,(b(l)I/II)SI/I(II\Q)KI/IC u brmmorexa [OK
N 12.01.2026 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUYCHUE
Ucnonb3oBanue pocdaTtos B
34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubmuorexa [JOK
3arpsi3HeHHe TPUPOTHON CPEIIbI 16.01.2026 | https://m.edsoo.ru/00adfc20
dbocdaramu
Vruepon, pacpocTpaHeHHE B
35 npnpine, gmnrt)lecxl;e 1 XUMHYECKHE bubmorexa [OK
N 19.01.2026 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusudeckue u
36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE TIPOOJIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcuaoM yrieposa (1V)
37 VYroJibHAs KUCIOTA U €€ COJn bubmorexa HOK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTueckas pabota Ne 4 o Teme
38 "[lomyueHue yriaekucioro rasa. bubnuoreka [IOK
KadecTBenHas peakius Ha kKapOOHaT- 30.01.2026 | https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHbIE TOHATHUS 00
39 oprpaHI/IquKI/IX BeIlIECTBAaX KaK O Bubmmorexa LIOK
02.02.2026 | https://m.edsoo.ru/00ae054e

COCAMHCHUAX yIiiepoda
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bubmuoreka [JOK

40 Kpewtiit u ero coeaHenms 06.02.2026 | https://m.edsoo.ru/00ae080a
[Ipaktudeckas padora Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxkHeine HeMeTaIbl U UX 09.02.2026 | https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponsnas pabora Ne3 no teme

42 «Baxaennine HeMeTaJlJIbl i UX bubmiorexa HOK

13.02.2026 | https://m.edsoo.ru/00ae0el8
COCTMHCHUSY
OO0mmas XxapaKTepUCTHKA XUMUYICCKIX
3JIEMEHTOB — METaJJIOB.

43 MeTtanauyeckas CBsI3b U bu6moreka [IOK
MeTaJuTHYecKast KpUCTAUTNIecKast 16.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUICCKUN PSIJT bubmorexa TOK

N 20.02.2026 | https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6mme crnocoObl MOTyICHUS
meTaiioB. CiutaBel. Beraucienus mo
45 YpaBHEHUSIM XUMUYECKUX PEAKITUH, bubmorexa HOK
27.02.2026 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COJCPIKHUT
pUMecH
46 [ToHsATHE O KOPPO3UU METAJLIOB bubmorexa HOK
02.03.2026 | https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 [lenotbte meTabt 06.03.2026 | https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ THAPOKCUIBI HATPUSA U bubmiorexa LIOK

https://m.edsoo.ru/00ael4b2
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KaJust 13.03.2026
49 [[lenouHo3eMeNbHbBIE METAIIIIBI — bubnmoreka [JOK
KaJIbIIMI ¥ MarHui 16.03.2026 | https://m.edsoo.ru/00ael5e8
50 BakHeiiire coequHeHNs KaIbIH bubmorera [JOK
20.03.2026 | https://m.edsoo.ru/00ael5e8
51 O06o001meHre U CHCTEMaTH3aITHS
3HAHHUH 23.03.2026
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bubmmoreka [{OK
yCTpaHEHUs 27.03.2026 | https://m.edso0.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
53 "YKEcTKOCTEH BOABI M METOEI €€ bubmmorexa [TOK
\ 06.04.2026 | https://m.edsoo.ru/00aelae8d
yCTpaHEHUS
. bubmuorexa [JOK
>4 AJTIOMHHIH 10.04.2026 | https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U bubnuoreka [IOK
TUAPOKCH]IA 13.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
>0 Keseso 17.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUIBI M COJIU KeJe3a bu6mmoreka [JOK
(1) u xenesa (111) 20.04.2026 | https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATH3AL[MSI
3HAHHUH 24.04.2026
[IpakTuueckas pabota Ne 7. Pemenue
59 AKCIIEPUMEHTAJIBHBIX 3a]1a4 10 TEME bubnuoreka [JOK
«BaxxHeitne MeTallIbl U UX 27.04.2026 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
50 Brruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMUYECKUX PEAKIUHI, €CIIU OJIUH U3 04.05.2026 | https://m.edsoo.ru/00ael1750
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pEareHToB JaH B U30BITKE UITU
COJICPKUT IPUMECH. BhrauciaeHus
MacCOBOM JIOJIU BBIX0J1a TIPOAYKTA
peakiun/ O600IIEeHHE U
CHUCTEeMaTU3alus 3HAHUI

Kontponsnas padora Ne4 nio teme

61 «BaxHeie MeTalibl U UX 1 08.05.2026
COCITMHEHUS)
BemecrBa u matepuainsl B

62 ITOBCEIHEBHOM KM3HH UeIoBeKa/ 1 bu6moreka [IOK
XUMHYECKOe 3arpsi3HeHNe 15.05.2026 | https://m.edso0.ru/00ae3f50
OKpYKaroIlen cpeibl
Ponp xumuu B perreHnn

63 9KOJIOTHYECKUX IpoOIem/ 1 bubnuoreka [IOK
PesepBublit ypok. O60011eHe 1 18.05.2026 | https://m.edsoo.ru/00ae4270
cUCTEMAaTU3alys 3HaHUH

64 PesepBubIit ypok. O6001meHre u 1 bubnuoreka [JOK
cUCTEMATU3ALHU 3HAHUI 22.05.2026 | https://m.edsoo.ru/00adb33c

65 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCTEMATU3alUs 3HAHUI 25.05.2026 | https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 65

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IIPOI'PAMMBI

8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

IIo Teme: «HepBOHa‘-IaJH)HI)Ie XUMHNYCCKHUEC ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX TIOHSTHI: aTowm,
MOJIEKYJa, XUMHUYECKHI JJIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BEILLECTBO, CMECh (OJHOPOAHAS W HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs AaTOMHas M MOJIEKYJIsIpHas Mmacca, KOJIUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasl J0Ji1 XUMHUYECKOTO
dJIeMEHTa B COEIMHEHWHU, MOJIAPHBIN 00BEM, XUMHUUYECKash PEaKiius,
KIaccuukanus — peakmuil:  peakiuu  COCAUHEHHUS,  pPeaKIuu
pa3loXKeHUsl, peakUMH 3aMelIeHUs, peakuuu oOMeHa, D3K30- U
SHIOTEPMHUUYECKHE PEAKIUHU, TEIUIOBON 3(PQeKT peakiuu, pacTBop,

MaccoBasi 10J1s1 BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIMsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATHh B3aWMMOCBA3b OCHOBHBIX XWMHYCCKUX TIOHATHH H

IPUMCHATH 3THU NOHATHUA IMPHU OIIMCAaHNU BEHICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY Ul COCTaBJieHHs (opmyl

BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUil

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpPaHCHUA MacCChblI BCIIIECTB,
IIOCTOSAHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPHOI'O YY€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTDb aTOMOB 3JICMCHTOB B 6I/IHapHBIX

COCIUHCHHUAX

1.6

KJ'IaCCI/I(bI/II_[I/IpOBaTb XUMHUUYCCKUC PCAKIHH (HO Yucily Hu COCTaBy

Y4YaCTBYIOIIMX B PEaKI[MH BEUIECTB, 110 TEMJI0BOMY YPPEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYHO MOJICKYJIIPDHYHO W MOJISIDHYIO MaCChI

BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JICMEHTA IIO (bopMyne

COCIMHEHMS,

1.9

BBIUUCIIATE MAaCCOBYIO JOJIFO BCHIECCTBA B PACTBOPC

1.10

NPUMCHATL €CTCCTBCHHOHAYYHLIC MCTOJbI ITO3HAHUA — Ha6J'IIOI[CHI/IC,

HU3MEpCHUC, MOJCIINPOBAHUC, SKCIICPUMCHT (peaﬂbHBIfI n




MBICJIEHHBIH )

ITo Teme: «BaxHenume npeacTaBUTEIM HEOPraHUYECKUX BEILIECTBY

2.1

PaCKpbIBaTb CMBICI OCHOBHBIX XHUMHUUYCCKUX TTOHSTHIA: OKCHunI,

KHCJ10Ta, OCHOBAaHHEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTL BCHICCTB K OHp@I[@JIéHHOMy KJ1aCcCy

COeMHEHUH 1Mo GopmMyaam

2.3

KJIaCCI/I(bI/IHI/IpOBaTI) HCOPTraHNMYCCKHEC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XWMUYECKHE CBOICTBa
BEILLECTB PA3JIMYHBIX KIJIACCOB, MOATBEpXKJasi ONHCAaHUE MpPUMEpaMU

MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BC€IIECTB B 3aBUCHMOCTH OT HX
KauC€CTBCHHOI'O COCTaBa, BO3MOXHOCTH MPOTCKAHUA XUMHYCCKUX

HpeBpaI]_[eHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CIeOBaTh MpaBWJIaM MOJIb30BAHUS XMUMHUYECKOW TMOCYyIOW H
1ab0opaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe MpaBUjaM OOpAaIIECHHUS C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU TIO BBINOJIHEHHUIO
71a00PATOPHBIX XUMHYECKUX OMNBITOB IO TMOJIYYCHHIO M COOMpaHHIO
ra3zoo0pa3HbIX BEMECTB (BOJAOpOJA M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOpPOB C ONpEACNIEHHOM MacCOBOM J0J€l  pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI O
pacrmo3HaBaHUIO pPACTBOPOB IIeNO4Yed U KUCIOT C TOMOIIbIO

WHIUKATOPOB (JIaKMYC, (heHOI(PTaNICHH, METHIIOPAHK U JPYTHE)

2.7

MPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON PeaKINU

I[To Teme: «llepmommueckuit 3axkoH u Ilepuoguyeckas cucrema
xumuueckux sneMeHToB J[. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumunaeckas cBsi3b. OKHCINTENFHO-BOCCTAHOBHUTEIHLHBIE PCaKIuu»

3.1

pacCKpbIBaThb CMBICII OCHOBHBIX XHMHYCCKUX TTOHSATHUM: AAp0 aToMma,
SHCKTpOHHLIﬁ cliou aToMa, aTOMHasaz Op6I/ITaHB, paauyc aroma,
XUMHUYCCKas CBA3b, IOJIpPHAA W HEMOJEIpHAA KOBAJICHTHAA CBA3b,
QJICKTPOOTPUIATCIBHOCTb, HOHHAaA CBsA3b, HWOH, KaTUOH, A4aHHOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHWUYCCKHUEC 3JICMCHTEI

3.3

ONMCHIBATh M XapaKTepu3oBaTh TabiuuHyo Gopmy Ilepuonnyeckoit

CUCTCMbI XUMHUUYCCKUX JBJIICMCHTOB: pPa3/IM4aTb IIOHATHA «TJIaBHAA




noarpynna (Arpynma)» u «mobounas mnoxarpynna (brpymma)y,

«MaJbIe» U «OOJIBIINE) Nepruoabl

3.4

packpsiBaTh cMmbich llepuommueckoro 3akona .M. Menpgeneesa:
ACMOHCTPUPOBATH NIOHUMAHUC HCpHOHquCKOﬁ 3aBHCHUMOCTH CBOMCTB
XUMHUYCCKHUX DJJIIEMCHTOB OT HUX IIOJOXKCHHSA B Hepnonnqecxoﬁ

CHUCTEMCEC

3.5

COOTHOCHTH  00O3HAueHHs, KOTOpbIE HWMEIOTCS B TabmuIe
«Ilepnognyeckass  cucreMa  XUMHYECKMX  dneMeHtoB  JI.M.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKaMH CTPOEHHUS aTOMOB
XMUMUYECKHX D3JIEMEHTOB (COCTaB MW 3apa] sjapa, oOliee 4YHciIo

AJIEKTPOHOB U paclpeeseHUe X MO IEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATD CTCIICHDb OKHMCJICHUSA 9JICMCHTOB B 6I/IHapHI>IX

COEIUHEHUIX

3.7

OTIPENeNATh BUJ XHMHUYECKON CBsI3M (KOBaJeHTHas W HOHHAas) B

HCOPraHM4YCCKUX COCANHCHUAX

9 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

Ilo Teme: «BeniecTBo 1 XUMHYECKast pEaKkuus»

1.1

pacKphIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSTHIA: pPacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJMTBI, AJIEKTPOJIUTHYECKAs TUCCOIUAIINS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOE PaBHOBECHE,
oOpaTuMbIe u HEeoOpaTUMbIe peaKIuu,
OKHUCITUTEIILHOBOCCTAHOBHUTEIIbHBIC peakiuy, OKHUCIIUTEITb,
BOCCTAHOBUTEJIb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHS,
aM(pOTEpPHOCTh,  XUMHUYECKas CBs3b  (KOBAICHTHAs, HWOHHA,
METaJUINYECKasl), KpUCTAUTMYECKas pemeTKka, CIUIaBbl, CKOPOCTh

XUMHUYECKOU peaKkuuun

1.2

WITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

IIPUMCHATDH 3TU MOHATHS ITPU OINMMCAHUHN BCIICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATH YPAaBHEHUS JIIEKTPOJUTUYECKOM IUCCOLMALUM KHUCIOT,
LIeJI0Yed U COJIEH, IOJHBIE U COKPALLIEHHBIE YPABHEHHUs pEaKLUH

HOHHOI'O 0OMeEHa




1.4

PaCKpBIBATh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKuHﬁ

IIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEeaKLUi

1.5

IIPOBOJIUTH PACUYETHI 10 YPAaBHEHUIO XUMUYECKOM pEeaKIuu

Ilo Ttemam: «Hemeramnsl M UX coeauHeHUs» U «MeTaUibl U HX

COCAUHCHUA»

2.1

XapaKTepU30BaTh (OTMUCHIBATH) OOIINE U CTICHU(PHIECKIE XUMHUECKHIE
CBOMCTBA IPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAAs OMNHMCAHUE
MpUMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUH COOTBETCTBYIOIINX

XUMHUYECKUX PEAKINI

2.2

COCTaBJIATh YpaBHCHHA pCaKHHﬁ, MNOATBCPKAAOINX CYIICCTBOBAHUC

TEHETHUYECKOI CBS3H MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA,
BO3MOXXHOCTHU MPOTECKAHUA XHUMHNYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX

2.4

ClIeAoBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TIOCYyIOW H
7abopaTOpPHBIM 00OpPYIOBAaHUEM, a TaKXKe IpaBUjaM OOpAIIECHHUS C
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHUSMHU TIO BBINOJHEHHUIO
71a00PATOPHBIX XUMHYECKUX OIBITOB MO MOJYYEHHI0 M COOMpaHHIO

ra3000pa3HBIX BEIIECTB (aMMHUaKa U YTJIEKHCIIOTO Ta3a)

2.5

MPOBOJIUTh PEaKIUK, MOJITBEPKAAIONINE KAYeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATh OMNBITHBIM IYTEM XJIOPHI-,
Opomun, wWomua, kapOboHat, Qocdar, cunmkar, cymnbdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, HMOHBI HM3y4YCHHBIX METAJUIOB,

IMPUCYTCTBYOINME B BOAHBIX paCTBOpax HECOPraHNMYCCKNX BEIICCTB

ITo Teme: «Xumus u OKpYyXKaromasa cpeaa»

3.1

pacKpbIBaTb  CMBICJI  OCHOBHBIX XHUMHYCCKHUX TTOHSATHUM: HI[K

BCUICCTBA, KOPPO3UA MCTALJIOB

3.2

IIPUMCHATb OCHOBHBIC OIICpalUH MBICIIUTEIIBHON JIEATEIIbHOCTH —
aHaJIM3 W CHHTC3, CpPABHCHUC, 0606H_IGHI/IG, CHUCTCMATHU3allHuIO,
BBIABJIICHUC TPUYHUHHO-CICACTBCHHBIX CBsA3EH — I HN3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHBIC
MCTOJbI TIO3HAHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOJCIIMPOBAHUC,

IKCIIEPUMEHT (peaNbHbI U MBICTICHHBIN)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM Ye€JIOBEKa. XUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonstHe 0 METOJaX IMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECCH. Cnioco0n1

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuyeckne dieMeHThbl. CHMBOJB  XUMHYECKHX

a51eMeHTOB. IIpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas (popmyna. BaleHTHOCT aTOMOB XMMHUYECKUX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHas — Macca.
OtHocuTenbHAs MOJIEKYIIIpHAs Macca. MaccoBas JOJIsl XMMUYECKOTO 2JIEMEHTa

B COEIMHEHUH

1.5

KonunuectBo BemectBa. Monb. MousipHast Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHClia CTPYKTYPHBIX €IWHHUIl BeulecTBa. Pacu€rel mo Qopmynam

XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

OuznyecKkue U XMMUYECKUE SBICHHS. XHUMUYECKass peakius U e€ MpPU3HaKH.
3aKOH COXpaHEHHUs MacChl BEUIeCTB. XuMuueckue ypapHeHus. Knaccudukanus

XUMHUYECKUX peaklnil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C TIPaBUIAMU
pabotel B Jaboparopud W TOpuéMamMu OOpaimieHuss ¢ J1abopPaTOPHBIM
00OpyJOBaHMEM, H3YYCHHE U OIUCAaHUE (HU3MUYECKUX CBOWCTB 0O0pa3loB
HEOPraHMYECKUX BEIICCTB, HaOMoJacHHe (U3NYeckux (IJIaBJIICHHUE BOCKa,
TasHUE JIbJIa, pACTHPAHHUE caxapa B CTYIKE, KMIICHUE W KOHJICHCAIIUS BOJIbI) U
XUMUYECKUX  (TOpEHHE  CBEYM, NPOKAIMBAHHE MEIHOH  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCJIOTOW) SBJICHUH, HAOMIOJEHHE U OIHCAHHE
OPU3HAKOB TMPOTEKaHWs XUMHUYECKHX peakiuid (pasjokeHHe caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHl C XJIOPHIOM Oapusi, pa3iokKeHHE
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICICTBHE JKee3a ¢ PaCTBOPOM
conu meu(ll), uzyuenue cnocoOGoB pazaeneHus cMeceil (C MOMOIIbI0 MarHUTa,
¢bunpTpOBaHUE, BHIMApUBAHME, NUCTWILISAIMS, XpomaTorpadus), MpoBeacHUE

OYUCTKH HOBapeHHOﬁ COJIH, Ha6J'IIOIICHI/IC " OIIMCAaHUC PE3YJIbTATOB IIPOBCACHUA




OIIbITa, WJUIIOCTPUPYIOLIECTO 3daKOH COXpPAaHCHUSA MACChl, CO3JaHUC MOJeIeH

MOJIEKYJ (I1apOCTEPHKHEBBIX)

Baxueline npeacTaBUTENIM HEOPraHUUECKUX BEILIECTB

2.1

Bo3ayx — cmecp razoB. CoctaB Bo3ayxa. Kucimopon — anemMeHT u mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B npupoie, (pusmueckrne M XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. IIpumenenue kuciopona. CrocoObl
IOJYYeHHUs KHUCIOpoAa B JabOpaTopuM M TNPOMBIIIIEHHOCTH. Kpyrosopor

KHcopoa B npupoae. O30H — alioTponHast MoAU(UKALIMS KUCIOpoaa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakliny, TEPMOXUMHUECKHUE YPaBHEHHUSI, K30~
U SHAOTEpMHUUYECKUE peakuu. TOIMBO: yroib U MeTaH. 3arpsisHeHUE BO3AyXa,

yCUJIEHUE MTAPHUKOBOTO 3P QeKTa, pa3pylieHHe 030HOBOTO CIIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxokJIeHne BoAopoaa B IPHPOJE,
¢usnueckre W XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOObI TOJTydEHHUS.

Kucnorte! u conu

24

MouisipHblii 00BEM ra3oB. Pacuérbl 10 XUMHUYECKUM YPaBHEHUSIM

2.5

®dusnyeckue CcBOWCTBA BOJbl. Boma kak pactBopuTenb. PacTBOpBL
Haceiiennbple 1 HEHACBIILIEHHBIE PACTBOPBI. PacCTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 40Jis BellecTBAa B pacTBOpe. XHWMHYECKHE CBOWCTBA BOJBIL.
OcHoBanus. Ponap pacTBOpOB B MpUPOJE U B KU3HU ueloBeka. KpyroBopoT
BOJBI B NpPUPOAE. 3arpsi3HEHHE MPUPOIHBIX BoA. OXxpaHa H OYHUCTKa

IMPUPOIHBIX BO

2.6

Knaccudukanus nHeopranmveckux coeauHenuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  coJieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIE) U
HecosieoOpazyromue. Homenkmatypa okcuaoB. Du3nuecKHue U XUMHUUYECKUE

CBOMCTBaA OKCHIOB. HOJ’Iy‘IeHI/IC OKCHJIOB

2.7

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIETOYM U HEPACTBOPUMBIE
ocHoBanus. Homenknarypa ocHoBaHuid. @u3ndeckue U XMMHYECKHE CBOWCTBA

ocHoBaHu. [loyueHne ocHoBaHuUi

2.8

Kucnotel. Knaccudukanus xucnot. Homenknatypa kuciaor. dusznueckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan aktmBHocth MetauioB H.H. bekertosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. @uU3NYECKHE M XUMHUYECKHUE CBOMICTBA COJEH.

ITony4yenue couen

2.10

I'enetnueckas cBsI3b MCKAY KiIaCCaMH HCOPTraHUYICCKUX COCIMHEHUN




2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COACpKaHUS
KHACJIOpOJa B BO3JyXe, IMOJIydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyuCHHE
CBOMCTB KHCJIOPOJAA, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KHCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpallleHus TopeHus (Ioxapa), 03HaKOMJIEHHUE C
o0Opa3llaMu OKCHJOB U OINMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M H3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bojiopoaa ¢ okcugom Menu(ll) (BO3MOXHO HMCTIOIB30BaHKUE BUIEOMATEPUATIOB),
HaOnroneHre O0O0pasloB BEIIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C pPA3IMYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MAacCOBOM JI0JIEW PaCTBOPEHHOIO
BEILECTBA, B3aHMOJEHCTBHE BOABI C MeETaulaMU (HATPUEM M KaJbLUEM)
(BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB), OIpPEAEICHHE pPACTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAMWKATOPOB, HCCIEI0BaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB, HAOIIOACHHE W3MEHEHUS
OKpackl MHJIMKATOpPOB B pacTBOpax KHCIOT W IIeJoYyell, Hu3ydyeHue
B3auMoeiicTBus okcuna meau(ll) ¢ pacTBopoM CEepHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEaKIMii HEUTpaIn3aluu, OJTy4YEHUEe HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajlyla JpyrdM M3 pacTBOpa COJM, pEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BaxHelmnine kiacchl HEOPraHUYECKUX

COECIUHEHUI

[Tepuoanueckuii 3akoH u [lepuoandeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYECKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie mMOMBITKM KIACCUPUKALMU XUMHUYECKUX 3neMeHToB. [lonstue o
IPYNIax CXOTHBIX AJIEMEHTOB (ILEJOYHBbIE U IIEJIOYHO3EMENIbHbIE METaJLIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3ylT ampoTepHbIE

OKCHUABbI U TUAPOKCHUIBI

3.2

Ilepuonnueckuit 3akoH. [lepuoanyeckas cucremMa XuMU4eCKUX 351eMeHToB J[. M.
Menneneena. KopoTtkonepuoanas n JUTMHHOTIEPHUO THAS (hopmbI
[lepuonnueckort cucremsl xumuueckux oanementoB .M. Menzeneesa.
[lepronsr m rpynmbl. PU3AYECKUN CMBICI TMOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

3.3

CTpOGHI/Ie atroMoB. CocTaB aTOMHBIX AACP. H3oTO1IEL. 3J'ICKTpOHBI. CTpOCHI/Ie
OJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKMX DIICMCHTOB

[Tepuonnueckon cucremnl /.M. MenneneeBa. XapakTepucTuka XUMUYECKOTO




3JIEMEHTA MO €ro MnoJjoxeHuro B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyHIaM U IEPUOJAM.
3unauenue [lepuonmyeckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HaykKd M npaktuku. WM. MenneneeB — y4€Hblii U

rpax JaHuH

3.5

Xumuueckasi cBsizb. KoBanmeHTHas (MOJdsipHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okucieHus. OKHCIUTEIEHOBOCCTAHOBUTCILHBIC pCaKkmuu. HpOIICCCI)I

OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINUTENIN U BOCCTAHOBUTEIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O0O0paslloB BEIIECTB METAJIOB U
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHne, peakluy pa3ioKeH s, COeANHEHNS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEPKAHUS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3neMeHToB J[. M.
MenneneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB IEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOXKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTEME U CTPOCHUEM UX aTOMOB

1.2

CTpOGHI/Ie BCIICCTBA: BHBI XAMHYECKOH CBs3H. THIIBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
H BUOa XUMHUYECKOH CBS3H. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HECOPraHUYCCKUX
BCIICCTB (MG)KIIYHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XuMu4Jeckue cBOMCTBa BCHICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCHHHGHHﬁ,

TCHCTHUYCCKAA CBA3b HCOPIraHUWYCCKUX BCIICCTB

1.3

Knaccugukanus XMuMHYeCKUX peakluil 10 pa3IUYHbIM NPpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLMH BEIIECTB, MO TerioBoMy 3¢ddekry, mo
U3MEHEHMIO CTeNeHeN OKMCIEHHS XMMHUYECKHX 3JEMEHTOB, M0 00paTHUMOCTH,
IO YyYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  PpeaKIuH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYECKOMN pCaKknuunu

1.4

[Mousitue 00 O6paTI/IMBIX u H606paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o




TOMOI'CHHBIX U I'CTCPOTrCHHBIX PCAKIUAX. IlonsTre 0 XUMHYECKOM PaBHOBCCHUU.
CDaKTOpLI, BJIMAIOIIUMEC Ha CKOPOCTHb XUMHUYCSCKOM pCakiun M IMOJIOXKCHUC

XUMHUYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHME  YpaBHEHMM
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIX ~PEAaKIUMH € HCIOJIb30BAHMEM METOJA

AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
KaTI/IOHBI, aHWOHBI. MexaHnnu3m Jucconranu BEUHICCTB C pas3/IMYHbBIMHU BUJAMU
xumMudecko cBs3u. Crenenpb aucconuanuu. CHIIbHBIE U CITA0bIe IEKTPOJUTHI.
Peakuyuu noHHOro oOMeHa. YcioBMsI MPOTEKaHMs peakUuii MOHHOTO OOMeEHa,
MOJIHBIE M COKpAalll€HHbIE HOHHBIE YpaBHEHMsI peakuuil. CBONCTBa KHUCIOT,
OCHOBAaHMH ¥ COJEM B CBETe TPEACTABICHUN 00 OJIEKTPOJUTHYECCKOU

nucconuranuu. KauectBeHHble peakiii Ha MOHBL. [[oHsATHE O THApPOIM3E CoNeit

1.7

XUMHYeCKU OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISAMU KPUCTATINIMYCCKHUX
pEelIETOK HEOPraHMYECKUX BEIIECTB — METAIJIOB U HeMmeTaioB (rpadura u
ajMasza), CIIOKHBIX BEIIECTB (XJIOpWIa HATPHUS); UCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHUYECKOW pEaKkIMH OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
WCCIIE/IOBAaHUE  DJICKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Ipoliecca
JMCCOIMANIMU  KUCIIOT, WIeJoYer u  cosieil (BO3MOKHO HCIOJB30BaHHE
BUJICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIOIIUX IPH3HAKH
NPOTEKaHUS PEaKIii HOHHOTO oOMeHa (00pa3oBaHME OCaJiKa, BBIJCICHHE ra3a,
o0Opa3oBaHue BOJIbI); OTBITOB, HIUTFOCTPHPYIOIIUX HPUMEPHl OKUCIHUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEaKIMi (TOPEHUE, PEaKIMU Pa3JIOKEHHS, COCTUHCHU);
pacro3HaBaHKe HEOPTAaHWYCCKUX BEIIESCTB C MOMOIIBI0 KAYeCTBECHHBIX PEaKIIHiA

Ha MOHBI; PCHICHHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemerannel 1 ux coequHEeHUS

2.1

0611[35{ XapPaKTCPHUCTUKA TI'aJIOI'CHOB. Ocobennoctu CTpOCHHUA  aTOMOB,
XapPaKTCPHbIC CTCIICHU OKHUCJICHHA. CTpOCHI/Ie n (1)I/ISI/I‘ICCKI/IG CBOMCTBA IMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(BSaI/IMO,[[eI\;ICTBI/IC ¢ MCTalllaMH, HEMCTaJlllaMH, H_Ie.]'IO‘laMI/I). XHOpOBOI[OpO,I[.
Consnas KHUCJI0Ta, XUMHWYCCKHEC CBOﬁCTBa, MOJIy4CHUC, IPUMCHCHUC. HeﬁCTBHe
XJIOpa U XJIOPOBOOOPOZa Ha OpraHHU3M YCIIOBCKA. Baxwneiimue XJIOpUAbI U UX

Hax0’JIEHUE B MPUPO/JIE

2.2

OO6mast xapakrepuctuka s31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOEHUs




aTOMOB, XapaKTepHbIe cTeneHu okuciaeHus. CTpoeHne U GpU3nIecKre CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOJa M Cephbl. AJUIOTPOIHBIC MOAUPUKAIIH
KHCIIOpO/a U cepbl. XUMHUYECKHUe cBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
(bmnqecxne U XUMHYECKHE CBOMICTBA. OKCI/II[BI CCPbl KaK NPCACTAaBUTCIIN
KHUCJIIOTHBIX OKCHUIOB. CCpHaSI KHCJIOTA, (1)I/I3I/I'-I€CKI/IC U XUMHYECKHE CBOICTBA
(oOmme Kak TpeACTaBUTENs Kiacca KHCIOT U CHelu(puIecKue). XUMUICCKHE
peaknuu, JeKanye B OCHOBE MPOMBIIUICHHOTO Croco0a IMOJydeHHs CepHOU
KHCJIOTHI. HpI/IMGHeHI/Ie. Coim CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKOusa Ha
cynbdar-uoH. HaxoxkaeHue cepel U €€ COCAMHEHUH B MPUPOJE. XUMHUYECKOES
3arpsi3HEHUE OKPYXKAIOMICH Cpeibl COCAMHEHUSIMU CEpbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIIOCOOBI €T0 MPEe0TBPAIICHUS

2.3

OOmiass xapakrtepucTuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIEHUA. A30T, paclipoCTpaHEHHUE B IPUPOJIE,
¢dbuznueckue U xuMuueckue cBoiictea. Kpyrosopor azorta B mpupojie. AMMHUAK,
ero (usmyeckre M XMMHUYECKUE CBOMCTBA, MOJydeHHe M npumeHnenue. Conu
aMMOHMS, UX (U3NYECKUEe U XUMHUYECKHE CBOWMCTBA, MPHUMEHEHUE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe,
(bu3uYecKkne W XMUMHUYECKHE CBOMCTBa (00mME Kak MpeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Vcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KauyeCcTBe MHHEPAIBHBIX YIOOpeHH. XUMUYECKOE 3arps3HEHHE OKPYKaOIIeH
Cpelbl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3AyXa, MOYBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukanuu (ochopa, puzNUECKHe U XUMHUYCCKUE
ceorictBa. Oxcun ¢ochopa(V) um dochopHas kucnora, Qusnyeckue
XHUMUYECKHE CBOWCTBa, moiydeHue. lcnomb3oBanue ¢ochaTtoB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mas xapakrtepuctuka s1eMeHTOB |V A-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpPHbIE CTCIICHW OKHUCJICHUS.  YTJIEpOJ, aJUIOTPOIHBIC
MOJIUGUKAIIMK, PACIPOCTPAHEHHE B MPHPOJE, (U3UYCCKUE M XUMHUYCCKHE
cBoiictBa. AncopOuus. Kpyrosopot yriepona B mpupoje. OKCHIbI yriepoaa,
ux (usmyeckue W XMMHYECKHUE CBOICTBa, NEHCTBHE Ha KHBBIE OPraHU3MBI,
MOJIydeHUE U MPUMEHEHHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumote3a rno0aibHOrO MOTEIUICHUS KIMMAaTa; MapHUKOBBIN
abdekr. YrompHas KucioTa W €€ CONMu, UX (PUIUYECKHE U XUMHUYECKHE
CBOICTBa, ToNy4deHHe W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-

HoHbI. Mcrnoab3oBaHue Kap60HaTOB B 6BITy, MCIUIIUHC, MMPOMBIINUICHHOCTU U




CEJILCKOM XO3IMCTBE

2.6

[lepBoHauanbHbIE MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSIX
yrieposna (MeTaH, 3TaH, ATWIEH, AalETHICH, 3TAaHOJ, TJHLEPUH, YKCyCHas
kuciota). Mx cocraB W xumuueckoe crpoeHue. [loHsATHE O OHOJOTHYECKH
BOXHBIX BEIIECTBAX: JKHMpaX, O€JKaX, YIIeBOJaX — W HX pPOJIM B JKU3HHU
YenoBeKa. MaTepualibHO€ E€AMHCTBO OPraHMYECKHMX M HEOPraHMYEeCKHX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue H XUMHYECKHE CBONCTBA, IMIOJIyY€HUE U
npuMenenne. CoenuHeHHUs] KpeMHUsi B npupoje. OO6mme mpeacraBieHuss oo
okcuzae kpemHus(1V) u kpemHueBoi kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, METUIIMHE, TPOMBIIUIEHHOCTH. BakHelme cTpouTenbHble MaTepUaibl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eroH. [Ipobiembr Oe30macHOTO

HCIIOJIb30BaHUA CTPOUTCIBHBIX MAaTCPUAJIOB B HOBCe)IHeBHOﬁ KHU3HU

2.8

XUMUYECKUH 3KCIIEPUMEHT: H3ydeHHe OoOpa3loB HEOPraHMYECKHUX BEIECTB,
CBOWCTB COJITHOM KHCIJIOTBI; IIPOBEICHUE KAa4eCTBEHHBIX PEAKLIUN Ha XJIOPH]-
WOHBI W HAONIOJICHHE MPHU3HAKOB WX TMPOTEKAHWs, OMBITHI, OTPAKAIOIINE
(u3nyecKkue 1 XMMUYECKHE CBOMCTBA raJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
WCIOJIb30BaHME BUJEOMATEPHANIOB); O3HAKOMJICHHE € 0Opa3laMu XJIOpUIOB
(raoTeHn1I0B); O3HAKOMJICHHE C oOpasliaMu cepbl U €€ COCIMHCHHUSIMU
(BO3MOXHO HCIIOJIB30BaHWE BHUJCOMATEpHUANIOB); HAOMIOJIEHHWE TIpoliecca
oOyrinuBaHUs caxapa MOJ JEHCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4eHUE XUMUYECKUX CBOMCTB pa30aBiICHHON CEPHOM KUCIOTHI, MPOBEIACHUE
KayeCTBEHHOW peakiuu Ha cyiabhaT-uoH U HaOmoJeHue mpu3Haka e&
MPOTEKAaHUS; O3HAKOMIICHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
COeMHEHUN (BO3MOYKHO HCIIOJIb30BAaHHWE BHJICOMATEpUANIOB), OOpa3LamMu
a30THBIX U (HOCHOPHBIX yHOOpeHuit; moaydeHue, cooupaHue, pacrno3HaBaHue U
U3y4eHHE CBOMCTB aMMHaKa; MPOBEJCHHE KAaueCTBEHHBIX pEaKlMii Ha HOH
amMmMoHHMsT U (docdar-uOH ¥ U3YYCHHE MPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICHCTBIE KOHIIEHTPUPOBAHHOW a30THOM KUCIOTHI C MEbIO (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIOB); H3YY€HHE MOJENeH KpUCTAIUIMYECKUX
peméTok anmasza, rpadura, ¢QyiepeHa; O03HAKOMJIEHHE C  IPOILIECCOM
azicopOLIMK PacTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIVIEM U YCTPOICTBOM
IPOTUBOIa3a; IMOJyuyeHHe, coOupaHMe, paclo3HaBaHWE M M3Y4YE€HUE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBEJCHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CHJIMKAaT-MOHBl M HW3y4eHHE MPHU3HAKOB MX IPOTEKAaHUS; O3HAKOMIIEHHE C

HpOZLYKHHeﬁ CHJIMKATHOM IMPOMBIIIJICHHOCTH,; PCHICHUC SKCIICPHUMCHTAJIbHBIX




3a71a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEIUHEHUS))

Mertannsl 4 ux COCANHCHUA

3.1

OOm1ast XxapakTepUCTHUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAHUH MX
nonoxenus B Ilepuonnueckoi cucreMe XUMHUYeCKux dnemeHToB .M.
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTauloB. MeTauinyeckas CBA3b U
METAJJIMYECKass KpUCTAJNIMYECKass pemérka. OJIEKTPOXUMHUYECKUH  psif

HaIIPSKEHUI METaJUIOB

3.2

duznyeckue U XUMHUYECKUE CBOMCTBA MeTa/uioB. O0Imue crnocoObl MOTydeHus
MeTayuioB. [loHATHE O KOPPO3UHM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[{enounsle MeTauIbl: MOJOKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anemeHntoB J[.MI. MeHnneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIBI U
TUAPOKCUABl HaTpus M Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

CoeqUHEHNN

3.4

Illenouyno3eMenbHbIE  METayIlbl MarHuii W KaJbLHMH:  IIOJIO)KCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXkJACHHE B mpupoic. Du3nUeckue M XHMHUYECKHE CBOWCTBA
MarHus W Kaiublius. BakHeliine coenuHeHUs KaibIus (OKCHI, TUIPOKCH,

coin). 2KEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHeHH S

3.5

AmoMuHMI: TI0NI0)KEeHUE B Ilepromuyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
.M. MenneneeBa; CTpoeHHE aToMa; HaxXOXACHHE B mIpupojae. Puznyueckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUIA M THIPOKCHIA

AJIFOMHMHMHA

3.6

Keneso: nonoxenue B [lepuogudeckoit cucreMe XuMu4eckux siemMeHToB 1. M.
MenpeneeBa; CTpOGHHE aToMa; HaxOoXKJICHHE B mpupoiac. Dusnueckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuabl, TUApOKcUabl u coym kenesa(ll) u

xene3a(lll), ux cocras, cBoiiCTBa U MOTyYeHHE

3.7

XUMUYECKUH IKCTIEPUMEHT: 03HAaKOMJICHHE ¢ 00pasliaMi METAIJIOB U CILIABOB,
uX (U3MYECKUMHU CBOMCTBAMHM, H3yY€HHUE PE3yJIbTaTOB KOPPO3UHM METAIJIOB
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHAJIOB), 0coOeHHoCTeH
B3aMMOJICHCTBUS OKCHJIAa KaJublUsi W HATpus C BOJAOM  (BO3MOXKHO
WCIIOJb30BAHUE BHJIEOMATEPHUAIIOB); HCCJIEAOBAaHUE CBOWCTB KECTKOW BOJbI;

nmponecca TOpPCHUA IKEJIC3a B  KUCIOPOAC (BOSMO)KHO HUCIIOJIB30BaAHHUEC




BHIEOMATEPHUAJIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEAKI[UA HA HOHBI
(Maruust, Kanblius, amoMuHus, nuHka, skeneza(ll) u xenesa(lll), memu(ll);
HaOJIIO/ICHUE U OTHCAHHE MPOIIECCOB OKPAITUBAHKS TUIAMEHU MOHAMH HATPHS,
Kamusg M Kaiblus  (BO3MOXKHO  HMCIOJIb30BaHUE  BHJIEOMATEPHAIIOB);
UCCIICIOBaHNEC aM(OTEPHBIX CBOWCTB THIPOKCHJA AIIOMHHUS W THUIPOKCHIA
[IMHKA; PEIICHHE IKCIIEPUMEHTAIbHBIX 3aja4 10 TeMe «BakHeilre MeTamibl u

HNX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpena

4.1

HoBeie Marepuanbl U TexHoJoTHH. BemiecTBa U maTepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBeKa. XUMHUS U 3J0poBbhe. be3omacHoe uCroap30BaHrE BELIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas momolnps Mpu XMMHUYECKUX OXKOTaxX H

OTpPaBJICHUSIX

4.2

OCHOBBI  JKOJIOTMYECKOM  T'PaMOTHOCTH. XUMHYECKOE 3arpsi3HCHUE
okpyxatomer cpeapl [1JIK. Pons Xxumum B pelieHuu 3KOJIOTHYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHHMKH YII€BOAOPOAOB (Yrojib, MPUPOIHBIN ra3, He(Th),

MIPOJIYKTHI UX NEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yuyeHue oOpas3loB MaTepuasoB (CTEKJIO, CILIaBbl

METaJJIOB, MOJIUMEPHBIE MAaTEPUAIIBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0CBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SBJICHUH MPUPOJbI, MOHUMaHHE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HayKH Kak 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyIbTypbl M HpPaKTHUYECKON
JEATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHHUEC MECTa XUMHUU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJaxX IMO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPETUYCCKUX MCTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYECKHUX peaxum‘/i; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA

00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax podecCHOHATFHON NEesTeTLHOCTH, CBI3aHHBIX C XHMHEH H
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHSIX
XHUMHUYECKOH HayKH, YTO TMO3BOJHT OOYYaIONIMMCSI PaccMaTpUBATh
XUMUIO Kak cepy cBoel Oynymiei mpodecCuoHaIbHOM AeSITEIbHOCTH
W ClieNlaTh OCO3HAHHBIM BBHIOOP XMMHUHU KakK MPOQPHILHOTO IMpeaMeTa

IIpU NEepPeX0/ie Ha YPOBEHb CPEAHEro 00IIero 00pa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XUMHWYECKUX 3HAHHH H YMCHHUE IIPUMCHATH

CUCTCMY XUMHYCCKUX 3HaHHI>i, KOTOpas BKIIIOYACT:

2.1

BOKHCHIINE XHMHYECCKUE IIOHATHS. XUMUYCCKUM DIIEMEHT, aToM,
MOJIEKyJIa, BEUIECTBO, MPOCTOE M CIOXKHOE BEIEeCTBO, OJHOPOIHAS U
HEOJTHOPOJHAs CMECh, OTHOCHUTENbHBIE aTOMHas U MOJEKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHss), XUMHYeCKas
peakuusi, peaklUUd COEIUHEHUs, pPEeaKUUu pas3lIoKEHUs, pPEaKIUH
3aMeIIeHUs, peakluu oOMeHa, TerioBo 3(h(deKkT peakuuu, 5K30- U
SHIOTEPMHUYECKHE PEAKIMH, PACTBOP, MAaccOBas JOJS XUMHYECKOIO
3JIEMEHTA B COEIMHEHUH, MACCOBAasl A0S M MPOLIEHTHAs! KOHLEHTPALIUs
BEILIECTBA B PACTBOPE, AJIPO aTOMa, FIEKTPOHHBIN CIOM aTOMa, aTOMHAs

Op6I/ITaJ'IL, paauyCc aTromMa, BaJICHTHOCTb, CTCICHb OKUCIICHU,




XUMHUYECKasi CBS3b, JEKTPOOTPULATENBHOCTD, ITOJIIPHAs U HENOJIIpHAs
KOBAJICHTHAasi  CBs3b, MOHHAs  CBA3b, METAJUIMYECKAs  CBS3b,
KpUCTaJUIMYECKasl pelméTka (aroMHas, MOHHas, MeTajuIMJyecKasi,
MOJIEKYJISIpHasi), WOH, KAaTHOH, aHWOH, IEKTPOJIUT U HEIJIEKTPOJIUT,
IEKTPOJIUTUYECKAsT  JUCCOLMALMS, PpeaklMd HMOHHOro OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIMM,  OKUCIUTENb  H
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEeaKIvy,
CKOPOCTh XUMHYECKOW peakumu, kKatanmsarop, IIJIK, xkopposus

METaIJI0B, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.M. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA

cocTaBa, 3aKOH ABOTajJipo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TEOpHsl, TEOPHS

BHGKTpOHI/ITquCKOf/’I JUCCOoITHaln

Brnanenne ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAKOIIEH:

3.1

YMEHUE MPaBUIBHO UCTIOIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM umuclie MHUHEpalbHBIC YHAOOpPEHHs, METaJUTbl M CIUIABHI,
MPOIYKTHl TepepadOTKA TPUPOIHBIX HCTOYHHUKOB YTIICBOJIOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIBCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUTsl OpTaHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

N XUMHYECKHUX IMPOLECCOB HA OPraHM3M YCJIOBCKA M OKPYKAIOMIYIO

IPUPOJIHYIO CPERY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHUC 3HAHUS CO 3HAHHUAMU OPYIrUx

y‘le6HLIX npeamMcETOB

3.3

HaJIN4MuC OIIbITa pa6OTBI C pa3IMYHbIMU HMCTOYHUKAMH I/IH(I)OpMaI_[I/II/I
110 XHMMHH (Hay‘IHaSI U HAYYHO-INOIIYJIApHAsA JIMTEpaTypa, CJIOBApH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHBHO OLICHUBATH I/IH(l)OpMaI_II/IIO O BCHIICCTBAX, HX
IMPEBPAIICHUAX n MPaKTUICCKOM MMPUMCHCHHUU n YMCHUC

HCIIOJIb30BaTh €€ s peaicHus y‘Ie6HO'H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHOBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHUYCCKOI'O
A3bIKa XUMHUHKU OJIs1 COCTaBJICHUA (I)OpMy.TI HCOPraHN4YCCKUX BCLICCTB,

ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKHHﬁ; OCHOBaMH XUMHYECKOM




nomeHknarypsl (IUPAC u TpuBuanbHON)

YMeHne oOBACHATH CBs3b MOJOXEHHs 31eMeHTa B Ilepuonmveckoit

CUCTCMC C YHCIOBBIMU XApPAKTCPHUCTUKaAMHU CTPOCHUSA AaTOMOB

5 XUMUYECKUX OJJIEMEHTOB (COCTaB MW 3apsna sijapa, oOlee Yucio
AJIGKTPOHOB), PACIPENCICHHEM JJIGKTPOHOB II0 JHEPrEeTHYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX NMEPHUOJIOB, KATTUS U KATBIIHS
[IpencraBnenue O  NEPUOJAMYECKOM  3aBUCUMOCTHM  CBOWCTB
XAMHYECKUX JJIEMEHTOB (paguyc aroma, JIEKTPOOTPHUIIATEIBHOCTH),

6 MPOCTBIX W CJOXKHBIX BEMIECTB OT TIOJOXKEHHUS JIIEMEHTOB B
[Tepuognueckoit cucreme (B MalblX TE€PUOJAX H  TJIABHBIX
MOATPYIIAX) W 3JICKTPOHHOTO CTPOCHHUS aTOMa

7 YMmenue knaccuuuupoBarh:

7.1 XUMHUYECKHE DIIEMEHTHI

7.2 HEOpraHMYEeCcKHe BEleCTBa

7.3 XUMUYECKHE PEaKIIUU

8 YMeHue onpeaensrTh:

8.1 BAJICHTHOCTh M CTEMEHb OKHUCIICHHS XUMHUYECKHUX 3JIEMEHTOB, 3apsj

' HOHA

8 BUJ XHMHYECKOW CBSI3W M THI KPUCTAIUTMYECKOM CTPYKTYpHl B

' COCTUHCHHIX

8.3 XapaKTep Cpeiibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIIOT, OCHOBAHHM)

8.4 OKHCIIMTEIIb U BOCCTAHOBUTEIIH

9 YMeHne XapakTepu30BaTh PU3NUECKUE U XUMUYECKHIE CBOWCTBA:
MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJAOPOJI, rpadur, aamas,

9.1 KpeMHHH, a3oT, docdop, cepa, XJIop, HATPUH, Kajauh, MarHui,
KaJIbIIMH, aTFOMUHUH, JKEJI1e30)
CIIOKHBIX BEILECTB, B TOM 4YHCJIE HX BOJHBIX pPAacTBOPOB (BOa,
aMMHMaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIbI M THIPOKCHJIBI

9. metamoB |-11A rpynm, amtomunus, menu (Il), munka, xeneza (1l u

. [11), okenapr yraepona (11 u 1V), xpemuus (1V), azota u dpocdopa (111
u V), ceppt (IV u VI), cepuucras, cepHas, a3oTHcTas, a30THas,
(docdopHas, yroiapHas, KpeMHUEBask KUCIOTa U UX COJIH)

93 MPOTHO3UPOBAaTh W  XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B

3aBUCUMOCTHU OT HUX COCTaBa MU CTPOCHUS, IPUMCHCHHUC BCIICCTB B




3aBUCHMOCTH OT HUX CBOfICTB, BO3MOKHOCTb ITPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUs PEaKIUH, B

10
TOM YHCIIC:
10.1 peakuuii HFOHHOTO 0oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIINX ~XUMHUYECKHE CBOWCTBA M3YyYCHHBIX KJIaCCOB
' (Tpynn) HEOpraHWYEeCKUX BELIECTB
10.4 MTOATBEPIKTAIONIUX TCHETHUECKYIO B3aUMOCBSI3b MKy HUMHU
11 YMeHUe BBIUUCIATD (MIPOBOIUTH PACUETHI):
111 OTHOCHUTCIIbHYI0 MOJICKYJSIPHYIO ¥ MOJISPHYIO MAcCChl BEIIECTB,
' MacCOBYIO JIOJIF0O XUMHUYECKOTO JIEMEHTA B COCTUHCHHH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00hEM Ta30B
114 10 ypaBHEHUSM XHUMHYCCKHX PEAKIMH W HaXOJUTh KOJHYECTBO
' BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWs (HaOmrozneHue,
121 H3MepeHue, SKCIIEPUMEHT, MOICTUPOBaHNE) NIPU U3YYEHUH BEIIECTB U
' XUMHUYECKUX SBJIGHUH; YyMeHHe c(hOpMynupoBaTh MpolieMy u
MIPEJIOKUTh MYTH €€ perIeHUs
122 Oe3omacHON pabOThl C XUMHYECKUMHU BEIIECTBAMHU, XUMHUYECKOU
' MOCYA0H U 1a00opaTOPHBIM 000PyIOBaHUEM
MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B MOBCETHEBHOM JKU3HH, MPABUIIAMH MOBEICHUS B LENSIX COEpeKEHUS
o 3I0POBbSI M OKpYXKAIOUIel MPHUPOJHON Cpelbl; MOHMMaHuE Bpeaa
' (omacHOCTH) BO3JCHCTBUS HA JKHUBBIE OPraHU3MbI OMIPEICIEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEAHOTO
BO3JCHCTBUSA
13 Hannune mpakTH4ecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIIUX XUMUYECKIX IKCIIEPUMEHTOB:
W3Y4YEeHUE U OMUcaHue (PU3NYECKUX CBOWCTB BELIECTB; O3HAKOMJICHHE
13.1 ¢  GU3NYECKUMH M XUMUYECKHUMH  SIBICHUSIMHU;  OIIBITHI,

HWILNTIOCTPUPYIOIUEC TPU3HAKHU ITPOTCKAHUA XUMHUYCCKHUX peaxunﬁ




13.2

U3y4eHHe CIIOCO00B pa3/ielieHUs cMecer

13.3

MOJIydEeHHE KHUCIOpPOJa M M3Yy4EHUE €ro CBOMCTB; IOJIy4eHHE
BOZOPOJA U M3YYEHHE €r0 CBOMCTB; MOJIy4CHHE YIJIEKUCIIOTO ra3a U

N3YUYCHHUEC €TO CBOﬁCTB; IMOJIY4YCHHUEC aMMHaKa U U3YUCHHUC €TO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHKa 5
(dbenondTanenHa) ais OMpeNeNeHUsT XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIEJI0Yen

13.6

HCCIEIOBAaHUE W  OIMCAaHUE CBOMCTB HEOPraHWYECKMX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YUYECHHE B3aUMOJACUCTBHS KHCIOT C METaJUIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMH ¥ HEPACTBOPUMBIMH
OCHOBAHUSIMH, COJISIMU; TIOJy4YE€HHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajla JIpyrMM W3  pacTBOpa  COJIU;
nccaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATOMHUHHUS W

IMHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 10 TeMaM: «OCHOBHBIC KJIaCcChI
HEOPraHMYECKHX COEIMHEHUI»; «INEKTPOIUTHYECKAS
IUccolMalnsay; «BaxkHeliime HeMeTaulbl M HX COCIUHCHHY;

«Baxuenime MeTayUIbl U UX COCTUHEHUI

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIINE  MPH3HAKH
NPOTEKaHHS PEaKIMii MOHHOTO O0OMEHA; KAaueCTBEHHBIC PEaKIUu Ha
NPUCYTCTBYIOIIUE B BOJHBIX PAcTBOpax HOHBI: XJIOPHI-, OpOMUI-,
womua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHUIUKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI aMMOHHSI, MarHusi, KaJIbLUs, AJIFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), HuHKA

14

Ymenue:

14.1

IIPEACTABJIATE  PE3YIIbTATBI  OKCIICPUMCEHTA B (1)0pMe BBIBOJOB,
JA0Ka3aTcCIbCTB, Fpa(bI/IKOB u Ta6J'II/II_I U BBIABJIATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTAHABJIMBATL CBA3U MCKAY PCAJIbHO Ha6J'II-O,I[aeMBIMI/I XUMHUYCCKUMH
SABJICHUAMU U NIPOLECCaAMU, ITPOUCXOIAINIUMHA B MAKPO- U MUKPOMUPC,

OOBACHATH IMIPpUYNHBI MHOFOO6pa3I/IH BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1

HepBOHa‘-IaHBHBIe XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYIJIBI. Xumuyeckue djieMeHTbl. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKHUX 3JIeMEHTOB. CTEneHb

OKHCIJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAsg aTOMHAs Macca.
OtHocHTEILHAS MOJICKYJIApHasd mMacca. MaccoBast 10JIs1 XUMHYECKOI0 dJIEMECHTA

B COCIMHCHUN

1.5

KomnuectBo BemectBa. Monb. Monsipas mMacca. MousspHbli 00BEM Ta3oB.

BzanMocBs3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €AMHUIL BEIICCTBA

1.6

dusnyecke M XUMHUUYECKHE SBICHUS. XHUMHYECKas peaknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHUsI MacChl BEUIECTB. XUMUYECKHE YPAaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX JJIEMEHTOB

J.N. Menaeneea. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema XumMudeckux sneMeHToB J[.U.
MenneneeBa. Ilepuoasl U rpynmbl. @U3NYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenune atomoB. CocTaB aroMHbIX sjep. M3otombl. DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aTroMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB

[Tepuonuueckoit cucremsl JI.1. Menzaeneena

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBBIX TpéX
IepuoaoB, Kallvsa, KaJbLUA (paz[I/cha aTOMOB, OJJICKTPOOTPHULATCIIBHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBCTCTBHHN C IIOJIOKCHHECM JOJICMCHTOB B HepHO,Z[H‘ICCKOfl CHUCTEMEC H

CTPOCHHUEM UX aTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
9J'IeKTpOOTpI/H_IaTeJ'ILHO CTb XUMHWUYCCKHUX OJICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b

3.2

Tunel KpUCTATNINYCCKUX pCIJ_IéTOK (aTOMHa}I, HOHHAasd, MeTaJ’IJ’II/I‘{eCKaH),
3aBHCHUMOCTh CBOMCTB BeIIeCTBa OT THIIA KpI/ICTaHHI/I‘{eCKOﬁ peI_HéTKI/I n BUIa

XHUMHUYECKOM CBS3U




Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BeEIECTB. Hemertamwbl U ux

COCAMHCHU. Mertanisl 1 uX COCIMHCHUA

4.1

Knaccupukamuss ¥ HOMEHKJIATypa HEOPTaHMYECKHUX COCAMHEHHH: OKCHJIOB
(conmeoOpazyromue: OCHOBHBIE, KHCJIOTHBIE, am(poTepHBIC) u
HecoJieoOpa3yrolie; OCHOBaHMH (LIENOYM W HEPaCTBOPUMBIC OCHOBAHMS);
KUCIOT  (KHCIOpOACOAEpXKallue U  OECKUCIOpPOJHBIE, OJHOOCHOBHBIE H

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

4.2

@u3nyeckue M XHUMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:

BOJIOPO/IA, XJIOpA, KACIOPOJIa, Cepbl, a3oTa, hochopa, yriaepoaa, KpeMHHs

4.3

dusnueckie W XUMHUYECKHE CBOMCTBA IMMPOCTBhIX BEIICCTB-MCTAJUIOB: JIUTHA,
HaTpus, KaJlud, Marovd W KajiblLWA, allOMUHHA, KCEIIC3a. 3JI€KTpOXI/IMHII€CKI/Iﬁ

P HAIPSKEHUI METaIOB

4.4

du3znyeckne U XMMHYCCKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/H\/JI HEMCETAJJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOJIOPOIA, aMMHAKA

4.5

dusnyeckne W XMMHUYECKUE CBOWCTBA OKCHAOB HemertayuioB: cepwl (1V, VI),
azota(ll, 1V, V), docdhopa(lll, V), yrnepona(ll, 1V), kpemuus(1V). Tonydenue

OKCHJIO0B HEMETAJIJIOB

4.6

Xumudeckne cBoiictBa okcuaoB: MetawioB |A-IIIA rpymmn, mmuka, memu(ll) u

xenesa(ll, 11). TlonydeHre OKCHIOB METAIIIOB

4.7

XHWMHUYECKHUE CBOMCTBA OCHOBAHWM M aM(OTEPHBIX THIPOKCUIOB (HA TpUMEpPE
TUAPOKCUAOB  aJIOMUHUS, JKeneza, u1uHKa). [lomyyenue ocHOBaHud U

aM(pOTEepHBIX THIPOKCHUJIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJOPOBOIOPOJHOM, CEPOBOJIOPOIHOM,
CEPHHUCTOM, CepHOH, a30THOH, (HochHOpHON, KpPEeMHHEBOH, yrojbHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHIICHTPUPOBAHHOW CEpPHOM UM a30THOM KHCIIOT.

[Tosnydenue KUcCiIoT

4.9

OO61ue xuMHUYecKue cBoicTBa cpeanux coneil. [lonyuenue coneit

4.10

HOHy‘ICHI/Ie, CO6I/IpaHI/I€, paclio3HaBaHHUC BOJ0OpPOJad, KHCJIOPpOJd, aMMMHAKa,

YIUJICKUCIIOrO ra3a B J'Ia60paTOpI/II/I

411

HonyquI/Ie aMMMHakKa, CepHOI\/’I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6H_II/IC

CITIOCOOBI TMOJIYYCHHA MCTAJIJIOB

412

I'enetnueckas cBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUI

XHMHYECKHUE pCaKknuun

5.1

KHaCCI/I(l)I/IKaLII/IH XUMHWYCCKUX peaKuHﬁ M0 pas3/IMYHbIM IIPU3HAKAM: IO YUCITY U
COCTaBy YYAaCTBYKOIIIUX B PCaKIUHU BCUICCTB, IO TCIJIOBOMY 3(p(1)eKTy, 1o

HN3MEHEHHIO CTEIIEHEN OKMCICHUS XUMUUECKUX 3JI€MEHTOB

5.2

TennoBoit 3¢ dexT XUMHUYECKOH peaky, TEPMOXUMHUYECKUE YpPaBHEHHS. DK30-




U SHJOTEPMUYECKHE peakiuu. TepMOXUMUYECKUE YPAaBHEHUS

5.3

OKMCIIUTEIBbHOBOCCTAHOBHUTEIILHEIE pCaKkuuu. OKHCINUTEIN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHMST W BOCCTAHOBICHHA.  JJEKTPOHHBIA  OanaHc

OKHCIUTEILHOBOCCTAHOBUTEIILHOM pcakuuun

5.4

Teopust neKTpOTUTHYECKON nuccoranuu. KatnoHsl, aHMOHBI. DJIEKTPOJIUTHI U

HEBJICKTPOJIUTHI. CunbHBIC U Ca0bIe OJICKTPOJIUTHI. CreneHb JUCCOIMallr

5.5

Peaknmu moHHOTO OOMEHA. YCIOBHS MPOTEKAaHUS pPEaKIUid HOHHOTO OOMeHa,

IIOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEaKLUN

XHUMHS U OKpYKarolas cpena

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeJIOBEKa. besomacHoe
HCIIOJIb30BAHME BEIIECTB M XMMMUYECKHUX peakuuid B J1a0opaTOpuu U OBITY.

HepBaﬂ IMoOMOIIb TP XUMHUYCCKUX 0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHHE OKpyXaromel cpefapl  (KUCIOTHBIE — JTOXKH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenbras gomyctumass koureHTpamus BemiectB (IIJK). Pomp xumum B
pelIeHur DKOJOTHYECKUX TpolieM. YCuwieHne NapHUKOBOTO dddekTa,

pa3pylieHrue 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, azora, Gocdopa, yriaepoaa, KpeMHHSI ¥ UX COCIHMHCHUH B
OBITY, MEIWIIMHE, TPOMBINUICHHOCTH W CENbCKOM Xo3siicTBe. [lpumeHeHne
METAJUIOB M CIUIABOB (CTaJlb, YYr'yH, IOPATIOMUHUN, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeauHeHui. [IoHATHE 0 KOPPO3UH METAIIOB, OCHOBHBIC

CIIOCOOBI 3allIMThI UX OT KOPPO3UU

6.4

[IpupoaHble HCTOYHUKU YIIEBOAOPOJOB (Yrojib, MNPUPOIHBIA ra3, HedTh),

MPOJIYKTHI MX TIepepaboTKu (OCH3HUH), UX POJIb B OBITY U MTPOMBIIIJICHHOCTH

6.5

HepBOHaLIa.]'IBHBIe MOHATHSA 00 OpraHM4eCKuX BCHICCTBAX KaK O COCIUHCHHAX
yrjiaepoaa (MCTaH, 9TaH, 9TUJICH, AaICTWICH, 5TAaHOJI, TJIMICPUH, YKCYCHAas KI/ICJ'IOTa).
ITonsTHe 0 OMOJIOTMYECKH BaKHBIX BCIICCTBAX: KHUPAX, 66J'IKaX, YIIIEBOAAX — U UX

POJIK B ) KU3HHU YCJIOBCKA

PacuéTnr:

7.1

1o (I)OpMy.]'IaM XHMHUYECKUX COCIUHECHUN

7.2

Macchl (MacCcOBOM) JI0JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

M0 XUMHWYCCKUM YPABHCHUSAM




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

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUECOHUK; S-€ U3aHUE,
nepepadborandoe ["'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienuey

* Xumusi: 9-i1 knacc: 6a30BbIi YpOBEHb: YU€OHUK; 5-€ U3/1aHUE,
nepepadborannoe ["abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'muaka H.JI. O6mas xumus. 3agauu u ynpaxkuaenus. — M.: FOpaiit, 2024. —
236 ¢

Hpo3nos A. A., Epemun B. B., llleBenbkoB A. B. OCHOBBI HEOpraHUYECKOM
xumun. Yacte 1: Xumus HenepexoaHbix asemeHToB. — M.: MIJHMO, 2020
240c

[lIeBenbkoB A.B., Ipo3noB A. A., Tamm M.E. Heoprannueckas xumus. — M.:
Jlaboparopus 3Hanui, 2023. — 592 ¢

Xumus. [JuaakTHYEeCKU MaTepHrall.

Xumus : ypoku B 8 kiacce : mocobue miusa yautens /H. H. I'apa

Xumus. Ypoku B 9 kiacce : mocooue s yuurens /H. H. T'apa
O.C.TI'abpuensn, I'.I.JIpicoBa «Xumust Metoaudeckoe nmocoome — 6a3oBbIi
ypoBeHb» - M.: JIpoda 2022 rog.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://wwwalhimik.ru

http://college.ru/himiya/

http://wwwhemi.nsu.ru
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