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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe ¢eaepabHOil pabdoueil mnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus y4eOHOro mpeaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU y4eOHOrO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MIPEAMETHOE CoJIepKaHue,
NpeayCMaTpUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU coaepKaHusl, PEKOMEHIYEMYIO
MOCJIEOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT0 CoJIepKaHHUsI.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHUS TI00aJbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEAHEBHOM JKU3HU, TaK ¥ B IPO(PECCHOHATLHOMN eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  NEJaroru4ecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA 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 CHCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX mpeaMeToB: «OKpYXKaIOMUA MUY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJlaM T[IO3HAHUS TPH W3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaXKHOE
3HaYEHUE MPUOOPENI TaKHUe LIEH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YyYarOIMMUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSCHATb U OLEHUBATH SBIICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAaHMIO Ha OCHOBE YCBOCHMs OOIEYEIIOBEYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] 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

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATrPETATHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYeCKue HyeMeHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKHUX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBs3b KOJIMYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKInil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpUu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB 0Opa3IlOB HEOPTAaHMYECKHUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHWUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIYYeHHs] KUCJIopoAa B Ja0OpaTOpud W IPOMBIIUIEHHOCTH. KpyroBopot
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 MapHUKOBOIO 3 ekra, pazpylieHue 030HOBOTO CIIOS.

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

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

dusnueckue CBOWCTBa BOJAbl. Boga Kkak pacTBopuTelb. PacTBOpHI.
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 NPUPOHBIX BOJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

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

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE cBOMCTBa KHUCIOT. Psn axktuBHoctn MetauioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIIEHNUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUE HUX CBOMCTB, MOJy4YeHHE, COOMpAHUE, PACIIO3HABAHWE U HW3YUYCHHE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHME OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB Pa3JUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla APYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
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 ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpANTbl, TOPHBIE MOPOJBI,
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 OJIEMEHTOB IEPBBIX TPEX MEPHOJOB, KaJIMsl, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAUIMYECKON PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

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

Knaccudukaims XuMAYeCKUX peakivii Mo pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
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. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOIO
pPaBHOBECHSL.

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



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUUALNU. DIEKTPOIUTHI U HEATEKTPOJIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAall€HHbIE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBA KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MPOLECCAa JUCCOIMALMU KHUCIOT, IIEJIOYEd U CoJier
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOLIUX  IIPUMEPBI  OKUCIIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KUCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpUMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenuduieckue). XUMHUYECKHE peaKiluw,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B MpUPOJE. XHUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTEIICHU OKUCIEHUsS. A30T, paclpoCTpaHCHHUE B MPHUPOJIE,
dbuzndeckue U XuMu4eckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHCJIOTa, €€ ToJydeHue, PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepucTtuka amemMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriepoaa B npupoae. OKCuasl yrieponaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ conu, uX GU3NIECKUe U XUMHUYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YriIeBoJaxX — 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 (IV) m kpemuueBoi kuciore. CHIHKAThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAaHUE BUJIEOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, W3yUYCHHE XUMUYECKHUX CBOMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOCHOPHBIX yAOOPEHHI, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBeeHNE KauyeCTBEHHBIX peakuuid 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.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYECKass  pemérka.  ODNEKTPOXUMUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOYHBIX METaaIoB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkHelmume coequHeHHUs] KalblUs (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIpOKCU bl U conu xkenesa (1) u sxenesza
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HaTpus C BOAOW (BO3MOXHO WCIIOJNB30BAHUE BUEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MAarHUs, KajblUs, aJlOMUHUS, LIUHKA, XKeJe3a
(IT) u xene3a (I1I), meau (II), HabmroneHNE U ONMKMCaHUE MPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 10 Teme «BakHeimmue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarollel cpeabl (MpeaenbHas IOMycTHUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmnnie céazu



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpadbl, TOPHBIE TOPOJIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
o0pa3oBaHusl JOCTUTAIOTCS B XOJie OOy4YEeHHs] XMMUU B €IUHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

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

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JIPYyrUX  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JEeSATENBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTUS HAYKW W COCTABIISIOIINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI NPUPOJbI, B3aUMOCBA34X YEIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMALMOHHOM M YUTATEIbCKOW KYJIBTYpPbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C Yy4eOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCThP K  caMOOOpa30BaHMIO, TNPOSKTHOM H  HCCIIECIOBATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 XWU3HU, OCO3HAHHUE ITOCIICICTBUNA U
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 MPAKTUUECKOMY M3YUYEHHUI0 TPOo(eccuii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIEe KAaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMJI 0€30MaCHOTO OBEACHUS IPU paboTe C BEIIECTBAMH, a TAK)KE 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  JKOJOTUYECKOW KyJNbTYpBl, OCO3HaHHUS TJ00aIbHOTO  XapakTepa
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 BBIACISIOT 3HAYMMbBIC TS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWI W3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O ICJIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
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 OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATH B3aMMOCBS3b C JIPYTMMH TMOHSITHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHAYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHN),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC TPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
POTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyecTBE OCHOBBI /i (DPOPMUPOBAHMSI THUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €r0 Pe3ysbTar, (OPMYIUPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
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, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3TIMUHBIX 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 Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESTENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJITATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEpUMEHTa (Jab0paTOPHOTO OIBITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MPOOJieM HAa OCHOBE Y4€Ta OOLIMX HHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSITEIBHO OIPENENATh LEIH JEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIB30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33 IlaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

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



NedcTBUM, crenuduyeckue I NOpeIMETHOM ob0mact  «XUMHS», BUJIBI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
pPacKpbhIBaTh CMBICI OCHOBHBIX XWMHWYECKUX IOHATHH: aToOM, MOJIEKYIa,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3IoKeHUs,
peaKiuu 3aMeIeHUs, pPeakiMu OOMEHa, JK30- M JHJOTCPMHUYECKHUE pPEaKIINH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PAcTBOP, MaccoBas J0JId
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMUYECKHUX MOHITHH U MPUMEHSTh 3TH
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUYECKUX PEAKIIUM;
OTIpEJIENSITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTEIICHb
OKHUCJICHHS DJIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBS3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;
packpbiBaTh  cMmbicin  [lepmomumueckoro  3akonma [, WM.  MeHneneena:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IOJ0XeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXpPaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTaJpo;
OMMCHIBATh U XapaKTepu3oBaTh TabmuuHyro ¢opmy [lepuomnyeckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAas noarpynna (A-rpymnmna)» u
«mobounas moxarpymma (b-rpymma)», Maneie u OONBIINE TEPUOIBI, COOTHOCHUTH
o0o3HaueHus, KOTOphle wWMeroTcs B Tabmmme «llepumognyeckas cucrema
xumuudecknx aneMeHToB . M. MenzaeneeBa» ¢ 4YMCIOBBIMHM XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIiee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);



KIacCU(UIMPOBATh  XUMHYECKHE  DJEMEHThI, HEOPTraHWYECKHUE  BEIICCTBA,
XUMHYECKUE PEakIuu (10 YUCITY ¥ COCTaBY YYACTBYIOIIMX B PEAKITUU BEIIECTB, IO
TerI0BoMY 3P (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIHME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIACCOB, TOATBEpXKJas ONHCAaHWUE TMPUMEpPaMH MOJICKYJSIPHBIX YpaBHEHUH
COOTBETCTBYIOIINX XHMHYCCKUX PEAKIIHIA,
MIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYICCKUX TIPEBPAIICHUN B PA3TUIHBIX YCIOBUSAX;
BBIUUCIISATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO MAacChl BEIICCTB,
MAaCCOBYIO JIOJTIO XMMHUYECKOTO d3JIeMEeHTa 1Mo (opMyse COCIUHEHHS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOPE, MPOBOJHMTH PACUYETHI MO YPABHCHHUIO XHUMHYCCKOM
peaknuu;
NPUMCHSITh OCHOBHBIC ONEPAIMH MBICIUTEIBHOW JESITCILHOCTH — aHajdu3 M
CUHTE3, CpaBHCHHE, 0000IICHHE, CUCTEMATH3AIINI0, KIIACCU(DHUKAIUIO, BBISIBICHHC
NPUYUHHO--CIICJICTBEHHBIX CBSI3€d — JII1 W3YYCHHS CBOWCTB BCIICCTB M
XUMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHbBIC METObI MO3HAHUS — HAOIOACHUE,
U3MEepeHre, MOJICIIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH );
CJIeIOBaTh MpaBHWJIaM II0JIb30BAaHUS XHMHUYECKOW TIOCYAOW M J1a0opaTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBUiiaM OOpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBUU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpeNeIEHHOM MacCOBOM J0OJEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBaTh M MPOBOJUTH XHUMHYECKHE OIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IMIEJIOYEH U KHUCIOT C TMOMOINBIO HHAMKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K xoniy o0yuenus B 9 Kkiaacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOMMUXCS YMCHUM:
pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TIOHATHNA: XUMHUYECKUU DIIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, O3JEKTPOOTPHUIATEIHHOCTh, CTEMECHb OKHUCICHHS, XUMHUYECKas
peakius, XUMUYecKas CBsI3b, TETUIOBOM 3 (PEKT peakiuu, MOoJb, MOJIIPHBIN 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AJICKTPOIUTHUECKAs HUCCOIUAINS,
peaknuu MOHHOTO OOMEHa, KaTalIu3aTop, XUMHYECKOe paBHOBECHE, OOpaTUMbIC H
HeoOpaTUMBbIe peaxiuu, OKHUCJTUTEIIEHO-BOCCTAHOBUTEIIHHBIC peakiuu,
OKHUCJIMTENIb, BOCCTAHOBUTENb, OKHCICHHEC W BOCCTAHOBJICHHE, AaJIJIOTPOTIHS,
aM(OTEepPHOCTh, XWMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KPUCTAINIMYECKAsl PEIIETKa, KOPPO3Us METAIIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU
peakiuu, npeaeabHo gonyctumas konueHntpauus [IJIK Bemectna;



WJUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XUMUYECKUX MTOHITUIA U IPUMEHSATH 3TU
MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAILCHUM;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBi€HHUS (OpPMyYJN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHUCICHHS XUMHYECKHX DSJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy coeluHeHuM mo ¢opmylaMm, BHJA XUMHUYECKOM CBsI3U (KOBaJIGHTHas,
MOHHAs, METaJUIMuecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3apsj HOHA [0
XUMHYECKO (opMmyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMmbicn  Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHWMAHME: ONMUCHIBATh M XapaKTEpPH30BaTh TaOIUYHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: paziuyaTh MOHSATHUSA
«rnaBHas noArpymnmna (A-rpymmna)» u «rmodbouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTh OO0OO3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TaOyHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0IIee YHUCIO JJIEKTPOHOB H
pacnpeniesieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUHN CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B MpeNesiaX MajbIX EPUOJOB
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJaccu(UIUPOBATh  XMMUYECKHE  DJIEMEHTBhl, HEOpraHWYEeCKHUE  BEIIECTBA,
XUMUYECKHE peaklnu (TI0 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, 11O
TerioBOMY 3G (deKTy, 10 U3MEHEHHIO CTeleHed OKUCICHUS XUMHYECKHUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOLIME U CHeUu(UUECKUe XMUMUYECKHE CBOWMCTBA
OPOCTBIX W CIIOXKHBIX  BEIIECTB, IMOATBEPKAAas ONUCAHHE IpUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTUUYECKON JUCCOLMALMA KHUCJIOT, LIEJI0YEN U
COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHHS PEAKIIMII HOHHOTO OOMEHA, YpaBHEHUS
peaKkiui, MOATBEPKAAIOINX CYLIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PACKpBIBaTh CYIIIHOCTh OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUNA TOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3TUX PEaKIUi;

IIPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT MX CTPOCHMS,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPALIECHUN B Pa3JINYHBIX YCIOBUSIX;
BBIUUCIIATh OTHOCUTEIBHYK) MOJICKYJISIPHYIO U MOJISIDHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3J€MEHTa Mo (OpMyJe COEAUHEHUS, MACCOBYIO
JOJIF0 BELIECTBA B PAacTBOpE, IPOBOAMTH PACUETHI 110 YPABHEHHIO XMMHUYECKOMN
peakiuu;



coOMroaTh TpaBWia TOJIB30BAHUS XUMHUYECKOW TMOCYI0M H 1ab0paTOpHBIM
000pyaOBaHUEM, a TAaKXKe MpaBUiIa 0OpallleHus] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIIUSIMH TIO BBINIOJIHEHUIO JTA0OPATOPHBIX XHWMUYECKHUX OMBITOB IIO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);
MPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAuyeCTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: PAacClo3HaBaTh OIMBITHBIM MyTEM XJIOPHUA-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHS M HOHBI
M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOIAHBIX PACTBOpPAX HEOPTaHHMYECKHX
BEILIECTB;

NPUMEHSATh OCHOBHBIC ONEpPAllMd MBICIUTENILHON JEATeIbHOCTH — aHalu3 M
CHUHTE3, CpaBHEHHUE, OO0OOIIeHWe, CUCTEeMATHU3alHIO0, BBISBICHUE MPUIHHHO-
CJICJICTBEHHBIX CBSI3€H — /IS M3y4YCHHs CBOICTB BEIIECTB M XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAYYHBIE  METOJbI  TMO3HAHWUS — HaOIIoJeHWE, W3MEpEHHE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoibHbie IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
Pazjea 1. IllepBonayaibHble XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTHUISCKOI 5) 2 bubumorexa LIOK
) p https://m.edsoo.ru/7f41837c¢
JIESITEILHOCTH YEJIOBEKa
12 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peakiumn https://m.edsoo.ru/7f41837c
Hroro mo paszueny 20
Paszpnen 2. BaxHeiluue npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
21 Bosnyx. Kucnopon. [Tonsrue 06 6 bubnuoreka [JOK
' OKCHIIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucnorax u 8 1 bu6moreka [IOK
' COJIIX https://m.edso0.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 1 1
OCHOBaHHUIX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pasueiny 30
Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoeHue aToMOB.
XumMnuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIuu
[Tepuoaudeckuii 3aKOH U
31 [lepuoanueckas cucrtema 7 bu6mmoreka [JOK
' XUMUYECKUX d1eMeHTOB [[. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue atoma
39 XuMudecKas CBS3b. 8 1 bu6mmoreka [JOK
' OKUCIUTEIBLHO- https://m.edsoo.ru/7f41837c



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

BOCCTAHOBUTCJIbHBIC PCAKIINN

bubmuoreka [IOK
15
Wroro mo pasnery https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK
3
Pe3epBHOE Bpemst https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME



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

9 KUIIACC

KounuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM u¢posbie
Ne i/ P Konrpoabubie IIpakTuyeckue (1nchp )
NPOrpaMMmblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckme peakuuu
11 [ToBTOpEHue u yriydrieHne 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [JOK
) XUMHUYECKUX PEaKINi https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [JOK
' XHMMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
06
2.1 ey onevenon VIIA- 4 1 bubnmorexa LIOK
' https://m.edsoo.ru/7f41a636
rpynmnsl. ['amoreHst
06
22 vsccian sxeweion VA 6 Butmtone LIOK
' ) https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ coeJMHEHUs
OO01as XxapakTepucTuKa
23 XUMHYECKHX dJIeMEHTOB VA- 7 1 bubnuoreka [JOK
' rpymmbl. A30T, pochop u ux https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepucTuKa
24 XUMHYECKUX d1eMeHTOB IV A- 8 1 2 bu6mmoreka [JOK
' IPYIIBL. YTIEPOI U KPEMHUHN U UX https://m.edsoo.ru/7f41a636
COEIMHEHUS
Uroro no pasaeny 25



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

. bu6mmoreka [{OK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edso0.ru/7f41a636
39 Bakneiime MeTaiibl 1 UX 16 bu6mmoreka [{OK
' COEIMHEHUS https://m.edso0.ru/7f41a636
Hroro 1o pasueiny 20
Pasnen 4. Xumus u oKpyzkaonias cpeaa
41 BeniecTBa u matepualbl B KU3HU 3 bubmmoreka [IOK
' YyejoBeKa https://m.edsoo0.ru/7f41a636
Hroro 1o pasueny 3
P 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoJsmyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yuenus| oGpazoBaTENbHbIE
padoTsI padoThI pecypesI
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [{OK
yeioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUSA B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[IpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa u cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHusl cMecei https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2 «P
5 | oweceli (na npistepe ownori nopapermoii | 1 Bumiorexa LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [JOK
1
6 ATOMBI H MOJICKYJIEI https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XHMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIECTBA 1 Eubmiorexa TOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIIIPHOE YYEHUE 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d2d50
o | mon oo coomnemers. | Buorra LOK
pMyJa. https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JICMEHTOB
11 OtHocHTeNnbHAsS aTOMHas Macca. 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca

https://m.edsoo.ru/ff0d323c

MaccoBas 1015 XUMHYECKOI'0 3JIeMEHTa B

bubmuoreka [JOK

12 COCJIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mouisipaast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XUMHUYECKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaHUS bubmmoreka [{OK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al16
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [{OK
XHWMHUYECKUE YPABHEHHUSI https://m.edsoo.ru/ff0d3b88
17 Brruncnenus koandecTBa, MacChl BEIIECTBA bu6moreka [IOK
110 YPAaBHEHUSIM XUMHUYECKUX PEaKIIHil https://m.edsoo.ru/ff0d5708
lp | e e it Bumorea 10K
o P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIIMKJIOIICIACT O6og1trlleHne u bubmiorexa LIOK
) o https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BelllecTBa U XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
B — .C .
21| Kuoopox— sreet 1 npoctoe berileerso BuGmiorexa LIOK
poat p = ’ https://m.edsoo.ru/ff0d448e
O30H
o o
| S oaeoe o Bt LOK
POJa Ipeaxtl - TOP ’ https://m.edsoo.ru/ff0d4614
[Tonsatue 06 okcumax
23| sacoparopmn n mpowmoOCTH bu6morera LIOK
paTop P ’ https://m.edsoo.ru/ff0d497a
[IpuMeHenue kucnopoaa
24 TennoBoit 3¢ pexT XUMHUECKOH peakiuy, bubnuoreka [IOK

TIIOHATHUC O TCPMOXUMHUYCCKOM YPABHCHHUH,

https://m.edsoo.ru/ff0d4790
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OK30- U SHAOTCPMUUYCCKHX PCAKIUAX

TormBo (HedTh, yroib U METaH).

bubmmoreka [{OK

25 3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro https://m.edsoo.ru/ffod4cda
MIPEIOTBPAIICHUS
IIpa eckas pabora Ne 3 o Teme
26 <<1PIO§(I§/I:I-IZHI/IK€ I;/III():O6H1};aHH€ Kljdc;ogoaa bubmmorexa [JOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
27 Bozopox — aneMeHT U MpoCTOe BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
8 du3nvecKrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
BoJiopoza. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCITOTAX U COMSAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI moTy4eHust BOA0poaa B bu6moreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 | «lonyuerne n coBpanne soopota BuGimorera LIOK
yi oup slopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHHUE €ro CBOMCTBY
. N bubmuorexa [JOK
32 Monspabiii 00bE€M ra3oB. 3akoH ABOTaaApO https://m.edsoo.ru/ff0d542e
B 61e
33| petwcorsa rasa no ero mssccriionty BuGmiorexa LIOK
My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
o | Eonmcrem cotuon o o e Bunionsa LOK
peaxil o https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusndeckrue 1 XMMUYECKHE CBOMCTBA BOIbI bubmiorexa [JOK
8 https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [ToHsTHE 00 bubnmuoreka [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
37 Bona kxak pactBopurtens. Hacbiennsie u bubnmuoreka [JOK

HCHACBIIIICHHBIC PACTBOPLI. MaccoBas 1074

https://m.edsoo.ru/ff0d5b40
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BEIIIECTBA B PACTBOPE

[Ipaktuyeckas padora Ne 5 o reme

38 «IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
ONpEeNENIEHHON MAacCOBOM 10IEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEMIECTBA»

39 KonTtposnsHas padota Ne2 mo Teme bubmoreka [IOK
«Kucnmopoa. Bogopona. Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcunpl: cocTas, Kiaccuduxanus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosydyenne u XMMHUYECKUE CBOMCTBA

41 KI/ICJ‘I}:)qTHBIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [TOK

’ https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHusI: cocTaB, K1accuduKaus, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHne u XUMHUYECKUE CBOKCTBA bubnuoreka [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyueHnue u XuMu4YecKre CBOMCTBA KUCIIOT bubmiorexa HOK

i https://m.edsoo.ru/ffOdfee2

16 Conu (cpemnue): HOMEHKIIATypa, CIocoObl bubnuoreka [JOK
MOJIY4YCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue

47 AKCIEPUMEHTAJIBHBIX 33124 TI0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEUHEHUI
['enernueckas cBsI3p MEXKY KilacCaMHu bubnuoreka [IOK

48 . :

HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50

49 O06o001eHne 1 cucTeMaTu3alus 3HaHu | bubmiorexa [IOK

B B https://m.edsoo.ru/00ad9ch?2

50 KonTtposneHas padota Ne3 o teme bubnuoreka [IOK

"OCHOBHEBIE KJIACCHI HCOPraHU4CCKUX

https://m.edsoo.ru/00ad9ela
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coequHeHun"

[TepBbie MOTBITKY KIIACCH(PUKAITUU

bubmmoreka [{OK

51 XUMHUYECKHX dieMeHTOB. IlonsaTue o https://m. edsoo.ru/00adoffa
rpyNIax CXOJHBIX JIEMEHTOB
Ilepnonnueckuit 3axoH u Ilepuonnueckas
52 cngeMl; XAUMHAYECKUX E)JIeMeII{)TOIJ: . N. bubmmorexa [JOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI bubumorexa [IOK
’ > https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX sIJIED. bubnuoreka [JOK
M3oTtonsr https://m.edso0.ru/00ada342
CTpoeHHe dIIEKTPOHHBIX 000JI0UYEK aTOMOB
55 3J'IepMeHTOB Heplﬁ)nnqecmﬁ cucremsl JI. 1 bubumorexa LIOK
T https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepucTHKa €CKOro dJIEMEHTA
paKTEPUCTHKA XUMUIECKOTO dJIeM vHT Bu6morexa LIOK
56 1o ero noJioxeHuto B [leprnoanueckoit ]
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menneneera
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuorexa [IOK
MenneneeB — y4EHBIN, MTEAaror U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
58 DIIEKTPOOTPUIIATEIHLHOCTh AaTOMOB bubnuoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBsI3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas noagapHast XUMHUYECKAs CBSI3h bubmiorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XuMudeckast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Creners OKACIeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE bubnuoreka [IOK
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https://m.edsoo.ru/00adb076

peaxiuu
64 OKHCIIUTENU U BOCCTAHOBUTEIH 1 Eg{g?ﬁ;iﬁ%gﬁ}éo adb076
65 KonTtposnsHas padota Ne4 mo teme 1 bubmoreka [IOK
«CTtpoenne atoMa. XUMHUECKasi CBA3bY https://m.edso0.ru/00adb486
66 PezepBHbiit ypok. O0o0IICHNE T 1 bubmoreka [IOK
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allnsl 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O6001IEeHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I1O 68
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9 KUIACC

KouuvecTBO 4yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka
n/n yp Bcero KO; TPOJILHEBIC HpﬁaKanecmle u3yueHnusi oOpa3oBaTesibHbIE
padoTsI padoThbI pecypebi
Ilepuoauueckuii 3akoH. Ilepuoauueckas
1 CI/I(?FCMI; XUMHUYECKUX BJICMIC)HT(I)[B pIRn Y| 1 bubmorexa [JOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB
2 XI/IMI/I‘-ICCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 bubmorexa [JOK
p P https://m.edso0.ru/00adb6b6
TEePUOIOB
Knaccudukanus 1 HOMeHKIaTypa bubmuorexa [JOK

3 1
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buipl xuMu4uecKkoi CBSI3U U THITBI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme

5 «IToBTOpEHNME M YIIIyOIICHUE 3HAHMI 1 1
OCHOBHBIX Pa3/elIOB Kypca 8 Kimaccay

6 Kiaccudukanus XuMuuecKuxX peakiui 1mo 1 bubnuoreka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 CaKIINHI HOHHpTI/IC 0 TOMOTCHHBIX H 1 Eubmrorexa OK
P ' https://m.edsoo.ru/00adbe9a
Te€TEPOreHHBIX PEAKIIHIX
[ToHATHE O XMMHUYECKOM PaBHOBECHH.

8 @DaxTOpHI, BIUSAIOIIME HA CKOPOCTh 1 bubnuoreka [JOK
XUMHUUYECKOMN PeaKIuu U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

9 OKHCITUTETbHO-BOCCTAHOBUTEIILHBIC 1 bu6mmoreka [JOK
peaxkuuu https://m.edsoo.ru/00adcade

10 Teopus 3neKTpOIUTHUECKON 1 bubnuoreka [IOK
muccormanuy. CHIIbHBIC B Clla0ble https://m.edso0.ru/00adcd68
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3JIEKTPOJIUTHI

11 HoHHbIE ypaBHEHHS peaKkui bubmorera [JOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPEICTABICHUH 00 Bubmaorexa LIOK
. https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUICCKON TUCCOITUAITTU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUHN 00 AIEKTPOIUTUUECKON bubmmorexa LIOK
https://m.edsoo.ru/00add8b2
JTUCCOTMAITAN
14 [TonsiTue o ruapon3e coJiei bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bu6moreka [IOK
15 O06o01enre 1 cucTeMaTru3aus 3HaHUH https://m. edsoo.ru/00addd12
16 [IpakTueckas padora Ne 1. «Pemenue bubnuoreka [IOK
JKCIIEPUMEHTAJIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KontponpHas padota Ne2 o teme
17 <<9J‘I€II<)TpOJ'H/ITI/EIeCKaSI IIUCCOLHALIAS bubunorexa LIOK
’ https://m.edsoo.ru/00addecO
XUMHUYECKHE pEeaKllii B pacTBOpax»
18 OO6mrast XxapaKTepUCTHKA TaJIOTEHOB. bubnuoreka [IOK
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19| xuvieoue caolicraa, nomyaenne u6orera LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20| lonyuene commott scnore, asyseie Bu6mnotexa LIOK
O - 1Y https://m.edsoo.ru/00ade348
e€ CBOWCTB»
21| oo peasiu, com o s Bu6miorera LIOK
PCAKIITH, a https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO1mas xapakTepucTruka 3neMeHToB VIA- bubnunoreka [JOK
IPYIIIbI https://m.edsoo.ru/00ade64a
23 AnnoTtporHble MOAU(UKALIUY CEephl. bubnuoreka [IOK
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Haxoxnenue cepbl U €€ COETMHEHUN B
pupoae. XMMHYECKHUE CBOMCTBA CEPHI

https://m.edsoo.ru/00ade64a

24 CepoBonopo, cTpoeHue, Pu3nyecKue u bubnuorexa [JOK
XHMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepsl. CepHast KUCIIOTA,

25 (1)1/131/151[601(1/11; u xmfnquKHe CBOIICTBa, bubmorexa [TOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE IIPOMBIIIJIEHHOr0 croco0a
26 10T eHI/II)SI CEpPHOM KUCIOTEI Bubmrorexa HOK

ya P ) . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arpsi3HEHNE OKPYXKaIoIen
Cpelibl COeTMHCHUSIMU CEPBI

27 Brruncinenne MaccoBOU JTIOJIH BEIXOJA bu6moreka [IOK
MPOAYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OOmast XapakTepUCTHUKA IEMEHTOB VA-

28 rpynmsl. A30T, paCIpOCTPAHEHHUE B bubnuoreka [IOK
npupoe, GU3nuecKue U XuMUYeCKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
AMMHaK, ero pusndeckue U XUMUIECKUE bubnuoreka [JOK

29 N .

CBOICTBA, MTOJIYYEHHUE U TPUMEHEHUE https://m.edsoo0.ru/00adf004
ITpaxTtryeckas padora Ne 3 mo Teme
30 «IPIOJI eHue aleMHaKa H3Yy4YEHUE €r0 bubmiorexa LHOK
Y - M3V https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KuCJoTa, e€ Pusnueckue u bubnunoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHMS B KaUeCTBE MUHEPAIbLHBIX

32 00pennii. XuUMuUueCckoe 3r:1r SI3HEHUE Bubmzorexa LIOK
yAoop T P https://m.edso0.ru/00adf518
OKpYXarollen cpeibl COeAMHEHUSIMU
asora

33 ®ochop. Oxeun docdopa (V) u bubnunoreka [JOK

dhochopHas KucioTa, GU3NIECKHUE U

https://m.edsoo.ru/00adf68a
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XUMHWYCCKHEC CBOfICTBa, MOJIYYCHHUC

Hcnons3oBanue pochaToB B KauecTBE

34 MUHEPAIBHBIX YI0OpeHnii. 3arps3HeHue Bubmaorexa LJOK
p by P L https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenpl hochaTamu
Yrnepon, pacupoCcTpaHEeHHE B IIPUPOJIE, bubnuorexa [JOK
35 o )
(u3HUecKre U XUMUYCCKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaepoja, ux Gpusndeckue u
XUMHYECKHE CBOMCTBA. IKOJOTHICCKUE bubmmoreka [{OK
36 ]
Mpo0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yriepoaa (IV)
37 VYrospHas KUCIIOTa U €€ COJIH Bubmaorexa LIOK
https://m.edso0.ru/00ae006¢
ITpaktrueckas padora Ne 4 o teme
38 “l'll)on eHHe IJ)IeKI/Icnoro rasa Bubmaorexa LIOK
ya T . " https://m.edsoo.ru/00ae027e
KadectBenHnas peaxius Ha KapOOHAT-HOH
IlepBoHayanbHbIE HOHATHS 00
39 0 rpaHI/IquKI/IX BEIECTBAX KaK O bubunorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTiepoia
40 KpeMunii 1 ero coetnHeHns bubunorexa LIOK
P https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue
a1 SKCIEPUMEHTAIBHBIX 3314 10 TEME bubnuoreka [JOK
«BasxkHele HeMeTalIbl U UX https://m.edsoo0.ru/00ae0bf2
COEIUHEHUS
KontpoabHasg padora Ne3 o teme
42 <<Bax<1;){el71mne ﬁeMeTaJ‘IJ‘IBI 1 UX bubmiorexa HOK
https://m.edso0.ru/00ae0el8
COEIUHEHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
DIIEMEHTOB — METAIUIOB. Merauinueckas
bu6mmoreka [JOK
43 CBSI3b M METaJNINYeCKash KPUCTAJUIMYECKast

pemérka. Pu3nyeckue CBOMCTBa
METAJJIOB

https://m.edsoo.ru/00ael103e
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN Psijl HAIIPSDKEHUI BH6J_IH0TeKa HOK
https://m.edsoo.ru/00ae1156
METaJJIOB
OO6mue crocoOb! OTYYCHHS METAJLIOB.

45 CrinaBel. Beruncnenus no ypaBHEHUSIM bubnuorexa [JOK
XUMHUYECKUX PEAKIIUH, €CIIM OJUH U3 https://m.edsoo.ru/00ael1156
PEareHTOB COJICPIKUT PUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB BH6J_IHOTeKa HOK

https://m.edsoo.ru/00ael1278
bubmmoreka [{OK

47 [enounsie meranel https://m.edso0.ru/00ael4b2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U KAJTUS BH6J.IHOTeKa HOK

https://m.edsoo.ru/00ael4b2

49 [[leouyHO3EMENBHBIE METAITBI — KaJIbIIHI bubmuorexa [JOK
W Maraui https://m.edsoo.ru/00ae15e8

50 Baxneime coequHEHNS KaJIbIIU bubunorexa LIOK

https://m.edsoo.ru/00ael15e8

51 O06o01enre 1 cucTeMaTru3amus 3HaHUH

59 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubmuorexa [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme

53 "}I];ZéCTKOCTB BOII)[BI A METOIBI €€ bubnorexa LIOK

" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubnuoreka [JOK

>4 AmioMuHuiH https://m.edsoo.ru/00aelc64

55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK

56 Keneso https://m.eds00.ru/00ae1d86

57 Oxcuppl, THAPOKCHIBI U cou xkenesa (11) bubnunoreka [JOK
u xenesa (I1I) https://m.edsoo.ru/00ae35e6

58 O06o01IeHre U cucTeMaTr3amus 3HaHUHA
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[Ipaktudeckas padora Ne 7. Pemenue

59 SKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME 1 bubnmoreka [JOK
«BaxHeie MeTaJljibl U UX https://m.edso0.ru/00ae3de8
COCTMHCHUS
Berarcnenus o ypaBHEHUSM

60 ng"i;"erf)iﬂxaies II(/II;gII/)II’TGI:(ZHII//IIH(I)/IH(I)/I: I;IB)KI/IT 1 Bubmaorexa LIOK
p S 1ep https://m.edsoo.ru/00ae1750
npuMecu. BorurciieHnss MaccoBOM 1071
BBIXO0/Ia MTPOJIYKTA PEAKITUU

61 O06o00IeHre U CHCTEMATH3AIMS 3HAHUI 1
KonTponbnas pabora Ne4 no teme

62 «Baxkneiime MeTaIbl ¥ UX 1
COCTMHCHUS

63 BeniecTBa u maTrepualnbl B TOBCEAHEBHOM 1 bu6moreka [IOK
JKU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIICH 1 bubnuoreka [JOK
cpenbl https://m.edso0.ru/00ae4270

65 PoJib XuMuu B perieHnu 3K0JI0rHYECKUX 1 bubnuoreka [IOK
npooIeM https://m.edsoo.ru/00ae4270

66 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/00ae0d0a

67 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cUCcTeMAaTU3als 3SHaHUH https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O0001LIEHNE U 1 bubnuoreka [IOK
cUCTEMAaTU3alys 3SHAaHUN https://m.edso0.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 63
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