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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
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 YYETOM KOHIICTIIUH MPEINOaBaHusl y4eOHOro 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 00s13aTeNIbHOE npeaMeTHOe coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXMPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHMs, a Takke TpeOOBaHUN 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
o0Oy4aromerocsi, ero MnpeACTaBICHU O MaTepUaIbHOM €IMHCTBE 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, DHEPIETHYCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

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

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
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
pa3BUTHSA.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CtpykTypa coAepkaHHs MPOTrpaMMbl MO XUMHUHU cPopMHpOBaHA 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 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUM
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;

— TpEeNCTaBICHUN 00 JIEKTPOIUTHUYECKOM JHUCCOIMAIMU BEIIECTB 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, CTPOEHHS M BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYUYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOW HAayKH KaK OOJACTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYCCKOM
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TOJOKEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIEN0BATENbCKOU
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEIUIEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIONINX YHUBEpPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((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 TpPH pEIIEHUH MpoOJeM B TMOBCEIHEBHOW XHU3HU 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 OKPY>KAIOIIEH MPUPOTHOMN CPEJIbI;

— 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, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
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

IlepBoHayanbHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. 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 MOJIEKYJIbl. XHUMHUYECKHE OdeMeHThl. CHUMBOJIBI XUMHUYECKHUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkne U XMMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYHU, MPOKAIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHHE MOJICJIE MOJIEKYJI
(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). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
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 comnm.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
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:  coyieoOpa3syroniye  (OCHOBHBbIE, KHCJIOTHbIE, aM(pOTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenrne ocCHOBaHUI.

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.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHUS 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)
(BO3MO’KHO UCIIOJIb30BAHUE BUJIEOMATEpPUAIOB), HAOIIOJEHNE O0OpPa3l0B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaibliMeM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okxcuga meau (II) ¢ pactBopoM cepHOM KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
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). DJIEMEHTBI, KOTOPbIE 00Pa3ylOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuoguueckoit cucremsl . M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenb  okucneHusd.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
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  OKUCIUTEIBHO-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, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, 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
U3MEPEHHUs, KOCMOC, IJIAHETHI, 3BE€3/1b1, COJIHIIE.

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 cucremMa XMMUYECKUX dJIEMEHTOB /1.
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 BeliecTBa: BHUIIBI XMMHUYECKOW CBSI3U. THIIBI KPUCTAJIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K pa3IUYHbIM KjlaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
W3MECHEHHUIO CTETICHEW OKUCICHUS XUMHUYECKHX DJIIEMEHTOB, MO OOPAaTUMOCTH, TI0
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. llonstue o karamuse. [loHsTre 0 xumuueckoMm paBHoBecunu. DakTopsl,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens guccormanuu. CUIIbHBIC U CIa0bIe JIEKTPOIUTHI.

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. [oHATHE O TUAPOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;opuma HaTpusi), UCCIIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpa3oBaHue ocajaka, BbIACICHHE ra3za, oOpa3oBaHHE BOJBI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIBHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aumMozeiicTBUE € MeETalUlaMHM, HEMETaulaMHu, WIeJI04YaMu). XJIOPOBOJAOPOI.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mast xapaktepuctuka anneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKre cBoMcTBa. OKCHIBI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHJIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCA0ThI. CONMM CEPHOM KUCIOThI, KAUECTBEHHAsI PEAaKLHs 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.

OO6mas xapakrepuctuka 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nUecKue U XMMHUYECKUE CBOMCTBA, MojyueHue U npuMmeHenue. Conm aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHMST B KayeCTBE MHHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u bochopHas kuciaora, GU3NIECKUe U XUMUUESCKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpOJAE, (PHU3MYECKHEe 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 r17100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OEH3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[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
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCMOIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIIOICHUE TMpoIlecca OOyTJIMBaHUs caxapa MoJl JIeHCTBUEM
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 COCAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHEe MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIBHBIX
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.
MenpneneeBa u cTpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtaynueckas 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. CrnaBbl (CTajdb, Yyr'yH, AIOPATIOMHUHHIM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B nipupoae. PU3NUECKrUe U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHUE aToMa, HaxoXAcHUE B npuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHE aTOMa, HAXOXJICHHE B Mpupoje. DPu3MYEcKue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3YyUYECHUE PE3YyJbTAaTOB  KOPPO3UHM  METAJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BAaHWE  BHJIEOMATEpPHUAIOB), MPHU3HAKOB  MPOTEKAHMUS
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
BUJICOMATEPHUAJIOB), HCClIeOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCUIA ATIOMUHHUS
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
WCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momompb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

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

Xumuueckuit IKCnepumenm:

u3yuyeHrne o0pas3loB MaTepuaioB (CTEKIO, CIUIaBbl METAJIOB, MOJUMEpPHbIE
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, SBJISIONUXCS CUCTEMHBIMH JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, IapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, T'a3, pACTBOP, PACTBOPUMOCTb, KPUCTAIITYECKAsT
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATCIIbHBIC 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

JINYHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BJAAETh JAOCTOBEpPHOW MHpOpMaIMell o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUU YYEOHBIX, [I03HABATEIbHBIX 3374, BBIMOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA 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,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBICHHOCTH M YPOBHS OOydYeHHs B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUs),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYAOBOM ACSATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIeHON MpodecCHOHANBHON ACSTENIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIydaeMble NMPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIE NeCTBUS (IT03HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TPUMEHITh B TIpoIleCcCe€ TO3HAHMS TOHATUS (TIPEJAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmyja U YypaBHEHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISIBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKA3bIBAEMBIX CYKJICHHH;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIECIOBAHMS, COCTABISITh OTUET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

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



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABAaTEIbHBIX 33J]a4 ONPENEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMAIbHYIO (POpMY MpeACTaBlIeHUs UHpOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTa HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOU
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPE/JIOKEHHOM 3a/1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPAHHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U IMPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 HM3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

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 ONpENENATh BAJIEHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
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[. W. 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 ABOTapo;

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 «llepuoguyeckas cucrema XuMHYeckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



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

KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, 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 »3JeMeHTa 1o Qopmylie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI M3y4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
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 JI0JIEM 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 mpeMeTHBIC 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
OKHUCJICHHSI, XUMUYECKasl PEaKInsi, XUMUIECKasi CBs3b, TEIIOBON d(dekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHUH, MPEACIbHO IOMyCTUMAs
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;

ONPEAEATh BAJICHTHOCTh U CTENEHb 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 XHUMHUYECKOU (hopMmyie, xapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHME: ONMUCHIBATh M XapaKTEpPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOJATPYII ¢ 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) OOmMUE 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, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJIEKTPOHHOTO OajaHca 3TUX PeaKIuii;
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 ¢opMmyie
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 WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
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-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

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



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
N KounyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungpossbie)
n/ Bcer | Kontpoabnbiepabor | IlpakTudeckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCyp
11 0 bl bl
ChlI
Paznen 1.IlepBoHayaibHbleXUMHYECKUETIOHATHUS
Xumusi — BaxkHast 00J1acTh
. bubnuorexa [JOK
11 €CTECTBO3HAHMS U MPAKTUYECKOU 5) 2
https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
bu6moreka [IOK
1.2 BeniecTBa n XuMHUYeCKUEpEAKIIUN 15 1
B peaxil https://m.edsoo.ru/7f41837c
Hroronopazneny 20

Pa3znen 2.BaxHeiilme npeacTaBUTe/ I HEOPraHNYeCKNX BellecTB

bu6mmoreka [IOK
2.1 B LK I §) 6
O3AYX. BHCIOPOL. LIOHATHE 0 OKCHAAX https://m.edsoo0.ru/7f41837c
bu6mmoreka [JOK
2.2 B JI 8 1
OZIOPOL LIOHATHE O KHCIIOTAX H COIAX https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [TonsiTHe 006 OCHOBaHUAX 5 1 1 Eubmorexa HOK
https://m.edsoo.ru/7f41837c
OCHOBHBIEKIIACCHIHEOPTaHUICCKUXCOCTUHE bu6mmoreka [JOK
2.4 N 11 1 1
HUH https://m.edsoo.ru/7f41837c
Hroronopazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 Ilepuoanueckuii 3akoH u Ilepuoanueckas 7 bubnuorexa [IOK



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

cUCTEMa XUMUYECKUX 351eMeHTOB /I, U.
MemnneneeBa. CtpoeHueatoma

https://m.edsoo.ru/7f41837¢c

3.9 Xumnueckasi cBsi3b. OKHCIUTETBHO- 8 bubnuorexa [JOK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHT https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hroronopaszery 15 https://m.edsocla_.[ ru/7f41837c
PeszepBHOECBpEMS 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

No KoauyecTtBouacoB DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (undgposrbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckunepado
TEMIIPOrPaMMbI o0pa3oBaTejbHbIEpecyp
11 0 ThbI ThI
ChI
Pa3nes 1.BemecTBo U XUMHYeCKHE peaKIMHU
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKHXPEA 4 bubnuorexa [JOK
' KLU https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroromopazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
51 OO6mrast XapaKTepUCTUKAa XUMUUYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u 6 bubmorexa HOK
' ) PyHbL. 24P https://m.eds00.ru/7f41a636
e€coeTMHEeHHS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroronopaznemny 25



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

Pazgen 3.MeTasiibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObumecBoHCTEaMETAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 httos://m.edsoo.ru/7f412636
Hroromnopasznemy 20
Paznen 4.Xumus n okpyxxamomas cpeaa
4.1 B aJIbl B )KU3HU 4eJIOBEKA 3 bubmiorexa HOK
' clilectha i Matepi . https://m.edsoo.ru/7f41a636
Hroromnopaszneny 3
Pe3epBHOCBpEeMs 3 bubmorera [JOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
Ne KoaunuecTBOouacoB
aTam3yd | OJeKTpOHHbIenu(pPoOBbLICOOPA30BAT
Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue A y P bp P
n/ eHHusa eJibHbIepecypchl
I ro padoThI padoTsI
[Ipenmer xumuu. Poss xumun
B ’KM3HU uenoBeka. Temna u 1 bubmmorexa [TOK
' https://m.edsoo.ru/ff0d210c
BelecTBa
IlonsaTtue o MeTogax MO3HAHUS 1 bu6moreka [IOK
B XUMHH https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBwmiia paboTHI B
J1a0opaTopHuu U MPUEMBI 1 bubmorexa HOK
patop P https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1ab0paTOPHBIM
000pyI0BaHUEM
YucTele BeecTBa U CMECH. 1 bubnuoreka [JOK
CriocoOsl pasneneHus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2
«Paznenenue cmeceit (Ha 1 bubnuoreka [JOK
MPUMEPE OUUCTKHU https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )
ATOMBI K MOJIEKYJIBI 1 bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢c
XUMHYECKUE DIIEMEHTHI.
3HaKu (CUMBOJIBI) 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJIEMEHTOB



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

bubnuoreka [IOK

8 IIpocTeie ¥ CIIOKHBIEBEIECTBA
POCTBIC H CIIOIKHBICBEIIECTS https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO- bu6mmoreka [{OK
MOJIEKYJIIPHOCYYEHHE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSIHCTBA COCTaBa
BEIIECTB. XMMHUUYECKas
10 q)omM na bu6mmoreka [{OK
pMYyJIa. https://m.edsoo.ru/ff0d2eae
BajleHTHOCTEATOMOBXUMUYECK
HUXDJIEMEHTOB
OTtHOCHUTENbHAA aTOMHAS
11 macca. OTHOCUTEIbHAS bubmmorexa LOK
’ https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsT Macca
12 MaccoBas 10J1s1 XUMAYECKOTO bu6moreka [IOK
3JIEMEHTA B COCIUHECHNUN https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemecrBa. MoJb. bubnuorexa [JOK
MomnspHas macca https://m.edsoo.ru/ff0d5230
dusnueckue U XUMHYECKUE
14 SIBJICHUS. XAMHUYECcKas bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d37fa
peakus
[Ipu3Haku U yciaoBus
15 MIPOTEKAHUS XUMUYECKIX Eubmorexa HOK
p § https://m.edsoo.ru/ff0d3al6
peakiuit
3aK0H COXpaHCHHS MacChl
16 BeIeCTB. XUMUYECKHE Eubmorexa HOK
= ’ https://m.edsoo.ru/ff0d3b88
ypaBHCHHS
BrrunciieHus: KOJIM4eCTBa,
bu6mmoreka [JOK
17 Macchl BENIECTBA I10

YpaBHCHUAM XUMHUYCCKUX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

peakuui

Krnaccudukarus XAMHUYECKUX
peakuuii (CoeTuHeHus,

bu6mmoreka [IOK

18 pa3JIoKEeHUs, 3aMEIICHHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIUKIIoIEeTUCT. O000IIeHHE bubmorexa HOK
. https://m.edsoo.ru/ff0d40c4
Y CUCTeMAaTH3aIUsI3HAHUHA
KonTponsnas pabora Nel no
20 TeMe «BemmecTBa bubmorexa HOK
https://m.edsoo.ru/ff0d4290
XHUMHYCCKUAC PEAKITHID)
Bo3sgyx — cMech razos.
21 Cocras Bo3ayxa. Kucnopon — bubnuorexa [JOK
3JIEMEHT M MTPOCTOE BEUIECTBO. https://m.edsoo.ru/ff0d448e
O30H
Ouznyeckue U XUMHUYECKHe
99 CBOMCTBA KUCJIOPOJia (peaKkIuu bubnuoreka [IOK
OKHUCIICHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsiTneoOokcuaax
CriocoOsl mosryueHust
23 KHCJIOpOJia B JabOpaTopuu 1 bubnuoreka [JOK
MPOMBIIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenunekucaopoa
TennoBoii a3 dext
XUMHUYECKON pPEeaKIIuH,
bu6mmoreka [JOK
24 MOHATHE O TEPMOXUMHUYECKOM

YpaBHCHHUH, 5K30- U
SHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yrois u
MeTaH). 3arpsi3HeHue BO31yXa,

bubmuoreka [IOK

25 CTIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAILECHUS
[Ipaktuyeckas padora Ne 3 o
26 teMe «llomyuyenue u bubnuorexa [JOK
cobupaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB)
Boaopon — aneMeHT u
27 Hp())IC"i)eﬂBeHIeCTBO. bubnmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpupoie
dusndecKkrue 1 XHMUIECKHE
28 CBOMCTBA BOJIOPO/IA. bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
[IpumenenneBogOpOIa
bu6moreka [IOK
29 Honirie 0 KHEIOTAX H COAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHust bubnuoreka [IOK
BOJIOpOJa B J1abopaTopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckas padota Ne 4 o
31 teme «llonyuenue u bubnuorexa [JOK
cobupanue BOJI0poa, https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOICTBY
MonspHblii 00bEM Ta3oB. bubnunoreka [JOK
32
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Boruncienus o0bEma,
33 KOJIMYECTBA BEIIIECTBA rasa 1o bubmuoreka [JOK

€r0 U3BECTHOMY KOJINYECTBY
BEIIECTBA W 00BEMY

https://m.edsoo.ru/ff0d55a0
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Beruucnenus 006EMOB ra3os
10 YPaBHEHHUIO PEaKIUU Ha

bubmuoreka [IOK

34
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUM T'a30B
35 DOU3NYECKUE U XUMUYECKHE bu6mmoreka [IOK
CBOMCTRBA BO,IbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonsTue bubnuotexa [JOK
00 MHAMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.
Hacrermennsie u
37 HEHACHIIIICHHBIE PACTBOPHI bubmorera [JOK
p pHL. https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s BENlecTsa B
pacTBope
[TpakTruueckast pabota Ne 5 o
teme «lIpurotoBnenue
38 aCTBOPOB C OIpeCIEHHOM bubmorera [JOK
P p 5 P a https://m.edsoo.ru/ff0d5eba
MacCOBOM JOJICH
PacTBOPEHHOTO BEIIECTBA»
Kontponbras padoTta Ne2 o
39 teme «Kucmopona. Bogopo bubmmorera [JOK
POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bona»
OKcuapl: COCTaB,
40 Kﬂacci uams bubnunoreka [JOK
e, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuenue u XuMu4ecKue
41 CBOMCTBA KUCJIOTHBIX, bubnmoreka [JOK

OCHOBHBIX U aM(I)OTepHBIX
OKCHJO0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHUS: COCTaB,

42 KIIacCU(pUKAIUS bubmorera [JOK
s https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [Tony4yenue u xumMu4eckue bubnuorexa [JOK
CBOMCTBA OCHOBAaHU I https://m.edsoo.ru/ff0d67ca
KwucmoTsl: cocTas,

44 KIaccuuranus bubmorera [JOK

’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [Tony4yenue n xumMu4eckue bubnuorexa [JOK
CBOMCTBA KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpemnue):

46 HOMEHKJIAaTypa, CII0COObI bubnuoreka [JOK
MOJIYYECHUS, XUMAYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTruueckast padota Ne 6.

Pemenne skcniepuMeHTAIBHBIX
47 3aga4 1o teme «OCHOBHBIC bubmorexa [TOK
g https://m.edsoo.ru/00ad9b7c
KJIaCChl HEOPraHWYECKUX
COEUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIaccaMy HEOPraHU4YeCKUX bubmotera [JOK
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU I

49 O06o0menue u bubnuoreka [JOK
cUcTeMaTHU3alsI3HaHU I https://m.edsoo.ru/00ad9cb2
KonTponsnas pabora Ne3 mo

50 teMe "OCHOBHEIC KJIaCChI bubmotera [JOK

- https://m.edsoo.ru/00ad9ela
HEOPraHMYECKUX COCIMHEHHIMA
51 IlepBble MONBITKH bubnuorexa [IOK
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KITACCU(PUKAITUU XUMUYECKUX
aneMeHToB. [lonsATHE O
TPYIIIaxX CXOAHBIX SJICMEHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK

52 XUMHUYECKUX emeHToB /. U. https://m.edsoo.ru/00ada52c
Meneneera
53 [lepuoel, rpymisl, bubnuorexa [JOK
IO AT PYTIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnuorexa [JOK
aToMHBIX saep. M3oTormsl https://m.edsoo.ru/00ada342
CrpoeHnue AIIeKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubnuorexa [JOK
[Tepuoanueckoit cucremsr /1. https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepucTuKa
XUMHYECKOTO 3JIEMEHTA T10 €0
bu6mmoreka [JOK
56 MTOJIOKCHUIO B
. https://m.edsoo.ru/00ada824
[Tepuonuueckoit cucreme /I,
. Menneneena
3nauenue [lepuoguyeckoro
3aKOHA JJI Pa3BUTHS HAYKU U
57 MIPaKTHUKH. II[) . MCH,I[GJ?I’:eB bubmnorexa [IOK
L. https://m.edsoo.ru/00ada96e
— y4&HBbIi, egaror u
IrPpaKJIaHUH
DNEeKTPOOTPULIATENEHOCTh
58 aTOMOB XHMHUYECKHUX bu6mmoreka [JOK

aneMeHToB/ Beepoccuiickas
npoBepoyHasi paboTa

https://m.edsoo.ru/00adaab8
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bubnuoreka [IOK

59 HOHHASXHMITECKAACBAD L https://m.edsoo.ru/00adac34
60 KoBanenrnasnoysipHasxumuye 1 bubnuorexa [JOK
CKasICBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTtnasHenossspHasxum 1 bubnuorexa [JOK
WYECKasICBA3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 CrenenpokHeneHiA 1 https:// m.edsocl)_.I ru/00adae28
63 OKucCIUTETHbHO- 1 bubmmoreka [{OK
BOCCTaHOBHUTEIIbHBIEPEAKIINN https://m.edsoo.ru/00adb076
64 Oxucnurenu u 1 bubnuorexa [JOK
BOCCTaHOBHUTEIIH https://m.edso00.ru/00adb076
K o
5 | rome e | 1 BrSmorexa LIOK
N MIECKASCE iy https://m.edso0.ru/00adb486
66 PesepBubIil ypok. O600meHne 1 bubnuoreka [IOK
Y CUCTEMAaTHU3alMs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O6001meHne 1 bubnuoreka [JOK
W CUCTeMaTH3alus 3HAaHUU https://m.edso0.ru/00ad9ch?2
68 PesepBubrIit ypok. O6001eHNE 1 bubnuorexa [JOK
U CUCTEMAaTHU3aLUs 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME
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9 KUIIACC

Ne KoanuecTBouacon
Be Jarauzy | DJieKTpoHHbIeU(PPOBLIEOOPA30
n | Temaypoka KonTposbusbl | I[IpakTHyeck
er YyeHHus BaTeJIbHbIEPeCYpPChl
/ epadoThI nepadoThI
0
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [IOK
cucTeMa XUMUYECKUX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adbh59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 brbmorexa [TOK
p P https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoi CBS3U U THUIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padorta Nel o reme
«IToBTOpEHUE U yriyONeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
Knaccudukanus XuMuueckux peakiuii 1 bubmuoreka [JOK
0 Pa3JIMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM
eakiuu. [loHATHE O TOMOTE€HHBIX U 1 Bubmmorexa LIOK
P ’ https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEeaAKIIHUIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
@DaxTopsl, BIUSIOUINE Ha CKOPOCTh 1 bubmmorexa [JOK
Prl, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUy U MOJIO0KEHUE
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XHUMHUYCCKOTO paBHOBCCHUS

9 OKHUCIIHTEIBRHO- bubmuoreka [IOK
BOCCTaHOBUTEIIbHBIEPEAKIIUN https://m.edsoo.ru/00adcade
Teopus 2NEKTPONUTHYECKON

10 mucconuanmy. CHIbHBIE U CIIA0bIE bubnmorexa LOK

) https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 MonHbleypaBHEHUIPEAKIINI bubnmorexa LHOK
M peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHI B CBETE IIPEACTABICHUN 00 bubnmorexa [TOK
. p https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITITT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOIUTHYECKON bubmmorexa TOK
pedl p https://m.edsoo.ru/00add8h2
IIUCCOLIMAINN
14 [TousaTre o ruapoOIU3ECOIIEN bubmmorexa TOK
P https://m.edsoo.ru/00add9d4
bu6moreka [IOK
15 O06001IeHre U cUcTeEMaTU3 a3 HAHNUI
m t https://m.edsoo.ru/00addd12

16 [IpakTtuueckas padota Ne 1. «Pemenne bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponsnas pabora No2 mo teme

17 «DIEKTPOIUTHYECKAS TUCCOIIMALIUI Eubmorexa HOK

p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKHUEPEAKIIUN B PACTBOPAX)»
OO011as XxapakTEpUCTUKA TaJIOTEHOB.
18 an:jnqecfne CBlz)I‘/'ICTBa Ha IpUMepe bubmorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposonopoa. CossiHast KMCIIOTa, bubnuorexa [IOK

XUMHWYCCKHEC CBOI>'ICTB3., MOJIY4YCHHUC,

https://m.edsoo.ru/00ade104
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IIPUMEHEHHE

[Ipaktuyeckas padora Ne 2 o teme

bu6mmoreka [{OK

20 «ITonyyeHue COJITHOM KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMUCTB»
Berarcnenus o ypaBHEHUSM
21 | XUMHYECKHX PCaKIMH, €CIIU OJHH U3 bubmorera [JOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast XxapaKTepUCTHKA DJIEMEHTOB bubnuoteka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTponHbIe MOIU(GUKAIIAHA CEPHI.
23 HaxomljleHHe cepel I/I(beé coe I/IHeII)-II/Iﬁ B bubmmorexa TOK
P UH https://m.edsoo.ru/00ade64a
npupoJie. XMMUYECKUECBONCTBACEPHI
24 CepoBonopo, cTpoenue, pu3nueckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 | (usnueckne u XUMHUYECKHE CBOMCTBA bubmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKIUH, JISKAIINEC B
OCHOBE MPOMBIIIJICHHOTO Crioco0a
26 ITOJIyYCHHS CEPHOU KHUCIOTBI bubmotera [JOK
i p ' . https://m.edsoo.ru/00adec8a
XuMHYecKoe3arps3HeHUEOKPYKaIOIIEHC
peaBICOCTUHEHUSIMUCEPHI
97 Brrunciienue MaccoBoii 10711 BbIXoa bubmuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTuka IeMeHToB VA-
og | TPYMIBL A30T, pacipocTpaHeHue B bubnuoreka [IOK

npupoe, GU3NIEcKue U XUMUIECKHE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AmMHaK, ero (pu3n4eckue 1 XUMHIECKHUEe

bubnuoreka [IOK

29 CBOWCTBA, MOJYyYEHUE U TPUMEHEHUE https://m.edso0.ru/00adf004
[TpakTuaeckas padora Ne 3 mo Teme

30 «l?lonyquHe al\fMI/IaKa, U3y4CHHE €TO bubamorexa [OK

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

31 A3oTHas Kucnora, e€ pusndeckue u bubnuoteka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH
aMMOHHSI B KQ4eCTBE MUHEPATHHBIX

32 | yroGpenui. bubmmoreka [IOK

. https://m.edsoo.ru/00adf518
XUMHUYECKOe3arpsi3HEHUEOKPYKAOIIIEHC
penpICoeTMHEHUSIMHA30Ta
Docdhop. Oxcnn bocdopa Hu
33 (bOC(%)OII;)Haﬂ KI/ICJ‘I((l))Ta,q)(bI/l:BI/I(‘I\é)CKI/IC u brbmorexa [TOK

. https://m.edsoo.ru/00adf68a
XMUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanne GocdaToB B KauecTBE

34 MHHEPAJIbHBIX YI00pECHHI. bubnuoreka [IOK
3arps3HeHuenpupoIHoiicpenbidhochaTam https://m.edsoo.ru/00adfc20
u
VYraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [JOK

35 .

(hM3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusmdeckue u

36 XUMHUUYECKUE CBOMCTBA. DKOJOTUUYECKUE bubmuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (1V)

N bubmuoreka [JOK
37 | VromsHas KHCIOTa €€ conu https://m.edsoo.ru/00ae006¢
38 | IIpaxTtuueckas padota Ne 4 o Teme bubnuorexa [IOK
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"[lonydeHune yriekucioro rasa.

KauecTBeHHas peakuus Ha kKapOOHaT-
n

https://m.edsoo.ru/00ae027¢

HOH
[TepBoHauanbHBIC TIOHATHS 00

39 OpPraHNYECKUX BEIECTBAX KaK O bubmmorexa [TOK

P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX Yriepoia
40 Kpemuuii u erocoesuHeHUs bubmiorexa HOK
P https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«BasxkHelne HeMeTaluIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
KonTponsnas padora Ne3 no teme

. bubnuorexa [JOK
42 «Baxnennine HeMeTaIbl 1 UX
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mast XxapaKTepUCTHKAa XUMHUYECKUX
DJIEMEHTOB — METAJLIOB.
bu6mmoreka [JOK
43 Meramnueckast CBSI3b U MeTaJNINUeCKas
. https://m.edsoo.ru/00ae103e
KpUCTAJUTMYECKas peméTka.
duznyeckecBONCTBAMETAIIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
. . bubmuoreka [JOK
44 DIEKTPOXUMHUYECCKUHN Pl HAPSHKCHUH
https://m.edso0.ru/00ael1156
METAILIOB
O61ue crnocoObl MOTYYeHHS METaIOB.

45 Crinasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKLIUH, €CIIU OJUH U3 https://m.edso0.ru/00ael1156
pEareHToB COJAEPIKUT MPUMECH

bu6mmoreka [JOK
46 | IloHsTHE O KOPPO3UHUMETAIIOB

https://m.edso0.ru/00ael278
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bubnuoreka [IOK

47| Mlenounsiemeraitel https://m.edsoo.ru/00ael4b2
48 | Okxcuabl ¥ TUAPOKCHIIBI HATPUS U KaJIHsI bubamorexa [OK
https://m.edsoo.ru/00ael4b2
49 [lenoyHo3eMeNbHBIE METAIIIBI — bubnuorexa [JOK
KaJIBLIMM U MarHuu https://m.edsoo.ru/00ae15e8
50 BaxnaenmnmmecoeTMHEHUIKATbITHS bubmmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 | OO6o6uieHue U cucTeMaTH3alUI3HAHUT
59 JKEcTKOCTh BOJBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTueckas padorta Ne 6 o Teme
53 "YKEcTKOCTE BOIBI U METOILI €6 bubmmorexa TOK
P— https://m.edsoo.ru/00aelae8
. bubnuoreka [IOK
o4 | AmoMunui https:// m.edso;I ru/00aelc64
55 AmMdoTepHbIe CBOWICTBA OKCHIA U bubnuoreka [IOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
o6 | Heneso https:// m.edsoc%.I ru/00aeld86
57 OKcupl, TUAPOKCHIBI M cotn skene3a (1) bubnuoreka [JOK
u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATH3AUI3HAHU N
[IpakTuueckas pabota Ne 7. Pemenue
gg | OKCTEPUMEHTANLHBIX 32711 11O TEME bubnunoreka [JOK
«BaxHelnre MeTaIlIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
60 | BbruncieHus No ypaBHEHUSIM bubnuoreka [IOK
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XUMHUUYECKUX PEAKIIUH, €CIIU OJUH U3
pEeareHToB JaH B U30BITKE UITU COACPKHUT
MIPUMECH.
BrrunciieHusMaccoBON0MBBIX0AAPO T

https://m.edsoo.ru/00ael 750

YKTapeakInu
61 | OO6oOuIeHHe U CUCTeMAaTH3AUSI3HAHHA 1
KonTponsnas pabora Ne4 o teme
62 | «BaxHelre MeTaIIbI U UX 1
COCTMHECHUS
63 BeniecTBa 1 maTepuainbl B MOBCEHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHUYECKOE3arpA3HEHUEOKPYKAIOIIIEC bubnuorexa [JOK
64 1
pensl https://m.edsoo.ru/00ae4270
65 PoJib XuMuM B perieHnn 3KOJIOTrHYECKUX 1 bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
66 . 1
cUCTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHUCTeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68

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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






