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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu naéT TpEACTaBICHHUE O LENAX, OOIIEH cTpareruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOY4YAIONIUXCS CPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHPECIICHHE €ro MO KjaccaM M CTPYKTYpUpPOBaHUE TIO
paznenaM M TeMaM MPOrpamMMbl MO XHMHUHU, OMPENENIeT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaromuxcsi, OMNpPEAeNseT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocss Mo OCBOEHHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHME XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMbIE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHHIX
HSHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealn3allid  BO3MOXXHOCTEH  JJII  CaMOpPa3BUTUS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENOBATEIbCKMX YMEHUM, HEOOXOIUMBIX Kak B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHUU XUMHUU OOECNeuMBarOTCA CrenupUuKon
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONIUMUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
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 CUCTEMbI IOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€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 pacCMaTPUBAIOTCS HAa OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHMHU  CIOCOOCTBYeT  (HOPMHPOBAHUIO
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
3HAHWA W3 paHee HW3YYEHHBIX YUeOHBIX mpeaMeToB: «OKpYXKaomui MUY,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHUM K HAyYHbIM METOAaM T[O3HaHUS TMpU M3YyYEHUU BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
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 MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM SKU3HU;

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

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

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

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

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanusi, cocTaisier 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4ellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAST MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius u e€ MpU3HaKU.
3aKOH COXpaHEHHs MacChl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccuduxarms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYJO0BAaHUEM, U3yUYEHUE U OMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwisi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICHCTBHE Keje3a ¢ pactBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHus CMECceil: ¢ MOMOIIbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpOBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHWE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ I HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCIopoAa B JabOpaTOpuM U MNPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, YCUJICHHE MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOSI.

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.

®dusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4elloBeka. KpyroBopoT Bojbl B HNPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [lonyueHne OKCUI0B.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousuveckue 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
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHusi ropeHust (mokapa), O3HAKOMJIEHHE C oO0pa3llaMu OKCHUJOB U
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAaHHE OCOOCHHOCTEHW PACTBOPECHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/ljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

[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 XUMUYECKUX JIEMEHTOB /l.
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. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosiokeHuto B [lepuonnueckoii cucreme /. . Meneneena.

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

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 Pa3BUTHs Hayku W npaktuku. [[. Y. MennpeneeB — y4yé€Hbl U
rpaXkJIaHUH.

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

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIponiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHHs], COeTUHEHNUS ).

Mexcnpeomemmunle ceéa3u



Peanuzanmst MeXIpEeIMETHBIX CBS3€H NMPU HM3YYCHWH XWMHH B 8 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO--HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAayYHBIH (DAKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPCHHE, MOJICIb, SIBIICHHUC.

dusnka: wMaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHU]I,
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYECKUH 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, (DM3UYCCKUE BEIIMYMHBI, CTUHUIIBI
U3MEPEeHHSI, KOCMOC, TIJIaHEThI, 3BE3/1p1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'ecorpadus: armochepa, rtumpochepa, MHHEpadbl, TOPHBIC TOPOJIHI,
NIOJIC3HBIC UCKOIIAEMBIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



9 KITIACC

BemecTBo 1 xXuUMHYeCKas peaKkuus

ITepnonnueckuii 3akoH. Ilepuonuueckas cucrema XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJEMEHTOB INIEPBBIX TPEX TMEPUONOB, KaJIWs, KadbLHUs M UX
COCMHEHUN B COOTBETCTBUM C IIOJOKEHHUEM DJIEMEHTOB B Illepuonnueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATINYECKUX
PEILIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMUYECKOM PELIETKU U
BUJIa XUMUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUuX
COCMHEHUM, TEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMU4ecKUX peakiuii o pa3aiudHbIM MpU3HaAKaM (110 YUCTy
M COCTaBy YYacTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIJIoBOMY 3(ddekrty, 1o
U3MEHEHMIO CTETICHEW OKUCJICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
Yy4aCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaKIMH, TEPMOXUMHUYECKHUE
YPaBHEHUS.

[lonarue o ckopoctu xumuueckod peakuuu. [loHstne o0 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKHX peakuusx. [IoHATHE O FOMOTE€HHBIX U T'€TE€pPOr€HHBIX
peakuax. llonstue o xkaranuse. [lonsatue o xumuueckom paBHoBecuu. D axkTopHI,
BIUAIOIIME HA CKOPOCTh XMMMUYECKON pPEaKIUu U IOJOKEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCITUTENTPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBinieHue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM €  HUCIOJb30BaHUEM METOJA
AJICKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUJIAMU
XuMHu4eckor cBs3u. Ctenens aucconuanui. CHUIbHBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CoBUS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoWcTBa KHCIIOT,
OCHOBaHMW W CcOJied B CBETE€ TMPEJCTABICHU 00 3IEKTPOIUTUUYECKOU
nucconunanun. KauectBeHHble peakiiuy Ha MOHBI. [loHsATHE O THApPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMETauIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeakiuu
OT BO3JEUCTBUSl PA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE HIIEKTPONPOBOJIHOCTH



pacTBOPOB BEILECTB, Ipollecca AUCCOLMALMK KHUCIOT, WIeNo4Ye u coliei
(BO3MOXXHO  HCMOJB30BAHME BHUAEO MAaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuui HMOHHOro  oOMeHa
(oOpazoBaHue ocajka, BbIICICHHE Ta3a, o0O0pa3oBaHHE BOJbI), OIbITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakIui
(ropeHue, peakluu pasiioKEeHHs, COCIUHEHUS ), pacllO3HaBaHUE HEOPraHMYECKHUX
BEIIECTB C TOMOIIBIO KAauyeCTBEHHBIX pEakiUil Ha HWOHBI, peElIeHUe
HKCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTannbl U uX coeTMHEHUS

OO6mast xapaktepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEUIECTB — TrajoreHoB. XHMHYECKHME CBOWCTBA Ha MpUMEpe  XJopa
(B3auMofeiiCTBUE C MeTaUlaMH, HEMeTaJlJlaMH, IlejodyaMu). XJIOPOBOJOPO.
ConstHasi KUCTIOTa, XMMHUYECKUE CBOICTBA, MOJyuyeHUe, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOpOJa Ha OpraHU3M 4YelloBeKa. BakHeiline XJIOpuabl U UX
HAXO0XJICHHE B IPUPO/IE.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue U (pumyeckue CBOMCTBa
IPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJIOTPOITHBIE MOAU(PUKALIUUA KACTIOPOAa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOIOpOa, CTpoeHue, (pusmdyeckue u
XUMUYEeCKHe cBoMcTBa. OKCHIABI CEepbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHUIOB.
Cepnass kucioTa, ¢u3MYeCKHMe M XUMUYECKHe CBOHCTBa (oOmue Kak
NpeCTaBUTENsl Kiacca KHUCIOT M crenuduueckue). XUMUYECKHE pEaKInH,
JeXalue B OCHOBE IPOMBIIUICEHHOTO CHOco0a TMOJYyYeHHs] CEepPHOM KHCIIOTHI.
IIpumenenune cepHoil KucaoThl. CoJIM CEpHOM KUCIOTHI, KAUECTBEHHAs PEaKivs Ha
cynbdar-uoH. Haxoxaenue cepsl M €€ COEIUHEHHH B TPHUPOJC. XUMHUUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH CEpbl (KUCIOTHBIE TOXKIU,
3arps;3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPeI0TBPALCHHUS.

OO6mrast xapaktepuctuka s1eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
dusznueckre u XuMUYECKHe cBoicTBa. KpyroBopoT a3zoTa B mpupojae. AMMHAK, €ro
duznyueckre U XMMHUYECKUE CBOMCTBA, MOTy4YeHUe U mpuMenenne. Colu aMMOHHS,
X GU3NUECKHe U XUMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ ToiydeHue, GU3NUeCKHe W XUMHUYECKHE
cBolcTBa (0OIlIME KaK MPENCTaBUTENSl Kilacca KUCIOT W crnenuduueckue).
Hcnonp3oBaHue HUTPATOB M COJEH AaMMOHHS B KayeCTBE MHUHEPAIbHbBIX
ynoopennii. XMMUYECKOE 3arps3HEHNE OKPYKAIOIIEH CPelbl COeTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JIOXIW, 3arpsi3HEHUE BO3JAyXa, MHOYBbI U BOJOEMOB). Docdop,
ajuioTponHbie Moaudukauuu Qocdopa, puznueckue M XMMHUYECKHUE CBOWCTBA.



Oxkcua docdopa (V) u dochopHas kuciora, pu3NUecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonp3zoBanue pocharoB B KauecTBE MUHEPATIBLHBIX YAOOPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHblE  CTENEHU  OKUCICHUS.  YTJIEepoi,  aJuIOTPOIHbIE
Moau(dUKalUM, paclpoCTpaHEHUE B NpUpoae, (Pu3nueckue U XUMUYECKHUE
cBoicTBa. Ancopouusi. Kpyrosopot yriepoaa B mpupojge. Okcunbl yriepoaa, ux
du3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBHE HA KUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MpOOJIEeMbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a r1n00anbHOTO TOTEIUICHUS KJIMMaTa, MNapHUKOBBIN
addekr. YronpHas KUCIoTa U €€ CoNM, uX (PU3NUEeCKue U XMMHUUECKUE CBOMCTRA,
nojiydeHue u npumeHeHue. KauecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEITbCKOM
XO3SIMCTBE.

[TepBoHauagbHbBIE MMOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COSIUHEHUSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, 3TAHOJ, TIMIEPHH, YKCYCHasl KUCIIOTA).
[IpuponHble HMCTOYHHUKH YTJIEBOJAOPOAOB (Yroyib, MTPUPOJIHBIA Ta3, HEPTH),
IPOJIYKTHl WX TMepepadoTku (OCH3UH), UX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTe 0 OMOIOTUYECKHU BaXKHBIX BEIIECTBAX: )KUpPaX, OCNKax, yriaeBoJax — U X
pojiM B OKM3HM UeloBeKa. MarepuanbHO€ €IUHCTBO OPraHMYeCKHX |
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue ©u XUMHYECKHE CBOICTBa, MOJy4eHHUE W
npuMmeHeHne. CoelWHEeHUs KpeMHHs B mnpupoje. OOmime mnpeactaBieHus 00
okcuae kpemHus (IV) um xkpemuueBoit kuciore. CHIMKAThl, UX MCIIOJIb30BAHHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelme crpoutenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobieMpl 0e30macHOTO HMCIOJIb30BaAHUS
CTPOUTENBHBIX MAaTEPHUATIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3IoB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHBIX PEAKIU Ha XJIOPUJ-UOHBI U HAOIOJCHHUE MPU3HAKOB
WX TPOTEKAHUS, OIBITHI, OTpaXkalwmue (QU3NYECKUe W XUMUUYECKHE CBOMCTBA
rajoreHoB M UX COEAMHEHHI (BO3MOYKHO MCIOJIb30BAHHE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOpHUIOB (TaJOT€HHUIO0B), O3HAKOMIICHHE C
oOpaslaMmu  ceppl W €€  COeOUHEHUSMH  (BO3MOXXHO  HMCIOJb30BAaHHE
BHJIEOMATEPUAIIOB), HAOMIOIEHUE Tpollecca OOyIJIMBaHUs caxapa MoJl JIeCcCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, HW3y4YCHUE XHUMHUYECKHX CBOWCTB
pa30aBIEHHON CEPHOM KHCIIOTHI, MPOBEACHUE KaUeCTBEHHON Peakiluy Ha Cyibdar-
MOH W HaOo/leHne Tpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3HMUYECKUMH
cBOMcTBamMu a3zora, ¢ochopa U UX COEAUMHEHUN (BO3MOXHO MCIOJIb30BaHUE
BHJIEOMATEPUATIOB), oOpa3liaMu a30THBIX U POCHOPHBIX YTOOpEHUH, MOJyUYeHHE,



coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOWCTB aMMHaka, TMPOBEJICHUE
KaueCTBEHHBIX peaklMii Ha MOH aMMOHUS U (PochaT-uOH U U3yUYEHHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOIECUCTBUE KOHLICHTPUPOBAHHOU a30THOU KUCIIOTHI C MEABIO
(BO3MO>KHO HCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4CHUE MoOJIeJen
KPUCTAJUTMYECKUX PEHIETOK anMmasza, rpaduta, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCcOpOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOWCTBOM NPOTHUBOTrasa, MoJiydeHUEe, coOMpaHue, pacro3HaBaHUE W W3Y4YCHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KaueCTBEHHBIX pEakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
OPOAYKIHUEN CUIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE SKCIEePUMEHTAIbHBIX
3a7a4 1o TeMe «BaxHeime HeMeTalIbl U UX COCIUHEHUS.

MeTta/ulbl M UX COEMHEHUSI

OO6mas xapakTepUCTUKa XUMHUYECKUX IJIEMEHTOB — METAJNIOB Ha OCHOBAaHUU
ux mnonoxeHus B llepuogumueckout cucreme xumuyeckux nsiaemeHtoB [l .
MengeneeBa u crpoeHus aTomMmoB. CTpoeHue MeTaioB. Merauinueckasi CBsi3b U
METAUIMYECKasi ~ KPUCTAUIMYECKAass  pemETka.  DJIEKTPOXMMHUYECKUH Pl
HaIpsDKEHUH MeTauioB. du3nyeckre U XMMUYECKHe CBOWCTBa MeTauioB. Oomue
criocoObl ToydeHuss MeTauioB. [loHsATHE O KOpPpO3WHM METAJJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'YH, IIOpaTlOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTaiibl: moJjiokeHue B [lepuoandeckon cUCTEME XUMHYECKHUX
sanemenToB JI. M. MennaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXICHUE B MPUPOJE.
dusnyeckne U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kanus). OKCHUIIBI U
TUJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue IIEeTOYHbIX METauIOB W MX
COEeIMHEHUH.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbLWM: TIOJIO)KEHUE B
[Tepuonuueckoil cucreme xumuueckux 3jeMeHToB [[. . Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B Ipupoae. Pru3nuecKkrne U XMMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkunelmme coequHeHHs] Kalblus (OKCHUI, TUAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AJIOMHUHMI: IOJIO)KEHUE B [leproauueckon cucteMe XUMUYECKHUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHUE aTtoMa, HaxoxkJaeHue B mnpupone. dusznueckue u
XUMHUYECKUE CBOMCTBA alFOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THAPOKCHIA
AJFOMUHHSL.

Keneso: monoxenue B [lepnoguueckoil cuCTeME XUMHUYECKUX 3JIEMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOXJIeHWE B npupone. dusnueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCHabl, THAPOKCUIBI U comu kenesa (1) u sxxenesa
(1), ux coctaB, CBOMCTBA U TIOJIyUYCHHE.

Xumuueckuit IKCnepumenm:



O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCUCTBUS OKCHIA
KaJIbLIUS W HATpUs C BOJOM (BO3MOXKHO HCIIOIb30BaHUE BUJIEOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS XKeJe3a B KUCIOPOAE
(BO3MOKHO  HCTOJB30BAaHUE  BUJEOMATEpPUANIOB), IMPU3HAKOB  MPOTECKAHUS
Ka4€CTBEHHBIX PEAaKIIM{ HA MOHbBI: MarHus, KajblMs, allOMUHUS, [IUHKA, JKEJe3a
(1) u xenesa (I11), mequ (I1), HaOIOACHUE W ONUCAHKE MPOIECCOB OKPAIIMBAHUS
IIaME@HU WOHAMHU HaTpus, Kajiusg ¢ Kalblus (BO3MOXKHO HCIOJIb30BaHHE
BUJIEOMAaTEpUaIoOB), UCCIe0BaHue aM(OTEPHBIX CBOMCTB T'UIPOKCU]IA ATTFOMUHUS
Y TUJPOKCHUAA IMHKA, PEIICHHUE YKCIEPUMEHTAIbHBIX 33714 10 Teme «Baxueiime
METAJUIbI U UX COCJUHEHUS.

XuMHS U OKpYKaLIas cpeaa

BemectBa u Marepuanbl B NMOBCEIHEBHOW >KM3HM uelloBeka. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakiui B ObITy. [lepBas momoris npu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarIew cpeabl (NpeaenbHas TO0mycTHMast
KOHIIEHTpauus BeuiecTs, nainee — [1JIK). Posb XxumMuu B pelieHun 3KOJIOTHYECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3ydyeHre o0pa3l0oB MaTepHalioB (CTEKIJIO, CIUIaBhl METAJIOB, MOJMMEPHBIE
MaTepHuaJbl).

Mesrcnpeomemmnuwie cea3u

Peanu3anusa MeXNnpeaIMETHBIX CBA3€H NpPU U3YYEHWH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX eCTeCTBEHHO-HAaYYHBIX
MNOHSTUM, TaK U MOHSATUMN, SIBISIOMINXCA CUCTEMHBIMU JJI1 OTAEIbHBIX MMPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIacCUPUKaAIUsi, TMEePUOJUYHOCTb, HaAOIIOACHHE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJEJb, SBICHUE, MNapPHUKOBBIN
a3 peKT, TeXHOIOTHS, MaTEPHUAITBI.

duznuka: Marepusi, aToOM, OJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
M30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUUYECKUN 3aps]l, MPOBOJHHUKH,
MTOJTYIIPOBOAHUKH, JTUAJICKTPUKH, (POTOIIEMEHT, BEIISCTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, pacTBOP, paCTBOPUMOCTb, KpUCTAILNINYECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIWYUHBI, SAMHUIIBI W3MEPECHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixaHue, Omocdepa, 3KOCUCTEMA, MHUHEPAIbHbBIC
yA00pEeHHUs, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTBRA.



I'eorpadus: armocdepa, rugpochepa, MHHEpadbl, TOPHbBIE MOPOJIBI,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBE TMpaBWJIaMHM U HOPMAaMHU TMOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYalOLIHXCSl.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAIMA U
paclIpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeJWI0, MOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00IIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOM W  JIPYrUX  BUIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEJACHHWE W IIOCTYIIKM CBOMX TOBApULIEH C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOT0 TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIIUE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJIYYEHUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 »XWU3HMU, OCO3HAHUE TIOCICICTBUU W
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 BOCIUTAHUS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCHENTHOM MPpoheCCHOHAIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(EeCCHOHATBHOM Cpeie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TCHUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIIUX 340POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00AaIBbHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
JKOJIOTMYECKOTO MBIIUIEHHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeIMETHBIX pPE3yJbTAaTOB BBIACHSAIOT 3HAYUMbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHs,
MIPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTOeE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax U MO3BOJIAIOT Ha



OCHOBE 3HAHMHI M3 ATUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHUE O LIEJIOCTHOM
Hay4YHOUW KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHUIO M OCYLIECTBICHHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMN: PaCKPBIBATh CMBICI XUMHYECKUX TOHITHH (BBIAEISATH UX XapaKTEpHBIC
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakiy — MpU pEHIeHUH y4eOHO-TT03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTh U XapaKT€pU30BaTh CYIICCTBEHHBIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BATh IOCTABICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHUH;

NpUOOpETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M MpoIlecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojeraHHoM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHGPOPMAITHIO
Pa3IUYHBIX BUAOB U (POPM IPEACTABICHUS, MOTYYaeMYI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHHS, CIPAaBOYHBIC
nocodbusi, pecypcbl MHTepHEeTa), KPUTUYECKU OILICHUBATH MNPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSATh PA3TMYHBIE METOJBl M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIU3UPOBATh B Mpolecce ydyeOHOU H
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHs 3aJaBaTh BOIPOCHl (B XoJe Auanora M (Wiau) JIUCKYCCHM) IIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTA B YCTHBIX W TIMCBMEHHBIX TEKCTaxX; JeiaTh MPEe3eHTAIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCINEJOBATENIbCKOM  NIEATENTbHOCTH  TpPH  pElIeHUHU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHbIe YHHBepcajbHbIe YYeOHbIe 1elCTBUSA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIIBHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IPe/jIaraéMble B YCIOBUH 3a/1aHUH.



HNPEAMETHBIE PE3YJIBTATDBI
B cocraBe mnpeaMEeTHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
collep>KaHMs, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabodeil mporpammoit,
BBIJIEIISIFOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHM, crenupuyeckue [ MpeaIMeTHOM obmacth «XuUMHs», BHUIBI
NEATEIbHOCTH [0  TOJYYEHHWI0 HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
IpeoOpPa3oBaHUIO U MTPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX.
K xoniy o6yuenus B 8 kiacce mpeaMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATUN: aToOM, MOJEKYIa,
XUMHUYECKHM 3JIEMEHT, IMPOCTOE BELIECTBO, CI0XHOE BEIIECTBO, CMECh
(omHOpPOHAS. U HEOJHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi J1OJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, DJIEKTPOOTPULATEIbHOCTb, CTEIECHBb
OKHUCJICHHS, XUMUYECKasi PEeaKius, KiIacCU(UKAIMSA DPEaAKIUh: peakiuu
COCMHEHUS, pEaKUUU pa3JIOKEHUs, PEAKIUN 3aMEIIeHUsl, pPEeaKiuu
oOMeHa, HK30- ¥ SHIOTCPMUUYECKHUE PEAKIINH, TETUIOBOK IP(HEKT peakinu,
SIpO aToMa, BJEKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTaj b, pagUycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAS] KOBAJICHTHAs CBS3b,



VWOHHAsS CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(Mpo1EHTHAs] KOHLIEHTPAIIKs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHUYECKUX TOHATHH U
MPUMEHSITh 3TH TIOHATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTIPENICNIATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWCIEHMsI  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAIJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIJIAcCy COCIMHEHUU TI0
dbopmynaM, BHJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COEJIUHECHUSAX;

packpbiBaTh cmbici [lepuognueckoro 3akona [J[. WM. Menneneena:
J€MOHCTPUPOBATh MOHUMAHHUE TMEPUOJNYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJIokeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUsI, 3aKOHAa ABOrajapo;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHMYECKMX OJJIEMEHTOB: pa3jinyaTh TMOHATUSA «TJIaBHAA
noarpymnmna (A-rpynna)» u «mnobouynas noarpynmna (b-rpynmna)», Mansie u
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabiune «llepmonnueckass cucrtema xumudeckux osnemeHtoB J[. .
MeHnneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsll sapa, 001Iee Yucio dJIEKTPOHOB
U pacipeiesICHUE UX MO 3IEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMHUYECKUE DJIEMEHThI, HEOPTraHUYECKHE BEIECTBA,
XUMUYECKUE peakuuH (MO0 YUCIYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsl OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XHUMHUYECKUX IMPEBpALICEHUA B
Pa3IUYHBIX YCIOBUSAX;

BBIUHUCIISIT OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JIOJIO XHMHUYECKOr0 JJeMEHTa Mo Qopmyse
COEMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPABHEHUIO XUMUYECKON PEaKIINH;

MIPUMEHSITh OCHOBHBIE OIEpAllMd MBICIUTEIbHOU AESTEIbHOCTH — aHAIU3
W CUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3aIuio, KiacCU(HUKAIIUIO,



BBISIBJICHUE MPUUYUHHO--CJIEACTBEHHBIX CBA3C€U — JJIsI U3YUYEHUS] CBOMCTB
BCIIECTB M XMMHUYECKHX PEAKIUW, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HAHUS — HAOJIOJICHHE, W3MEPEHUE, MOJEIUPOBAHUE, DKCIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

CIeOBaTh  IIPaBWJIAM  TMOJIb30BAHUSA  XMMHUYECKOW  TOCYIOM U
1abopaTopHBIM 00OpYJAOBaHHMEM, a TakXKe IpaBuUjIaM oOpalleHus ¢
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUAMH MO BBIIOJHECHUIO
7a00paTOPHBIX XUMHUUYECKUX OIBITOB MO TMOJYYCHUI0O U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJIa M KHUCIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MACCOBOM JI0JIEM PACTBOPEHHOTO BEILECTBA,
IJIAHUPOBATh W TPOBOAUTH  XMMHYECKHE  HDKCIEPUMEHTHI MO
pacmno3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C TOMOIIBIO HHAUKATOPOB
(makmyc, dhenondraneut, METUIOPAHX U IPYTHE).



NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pPE3yJAbTAaTOB IO OCBOCHUIO 00s3aTEIHLHOTO
CoJlepKaHMsl, YCTAHOBJIEHHOIO JaHHON (¢enepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCA Hay4HbIC 3HAHUS, YMEHUS M CIIOCOOBI
NeUCTBUM, crenudpuyeckue s NOpeaMeTHoM obnactu  «XuMus», BHUIbI
NEATENBHOCTA MO  TOJYYCHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiry oOyudenus B 9 kjiacce npeIMeTHbIC Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

® DpACKpBIBATh CMBICI OCHOBHBIX XHMHYECKUX TMOHATHI: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, AHWUOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATENBHOCTh, CTEMIEHD
OKHCJICHUSI, XUMUYECKasi PeaKIus, XUMUIECKasl CBSI3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib, MOJISIpHBIA  O00BEM,  PacTBOp,  DJIEKTPOJIMUTHI,
HEDJICKTPOJIUTBI, BJECKTPOJUTUYECKAsE JTUCCOLMALINS, PEAKIMd HOHHOIO
oOMeHa, KaTaJiu3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIC pPEaKIMH, OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PpEaKIInU,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKUCJIEHHE M  BOCCTaHOBJIEHUE,
aJIoTponusi, aMPpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJCHTHAs, MOHHAafi,
MeTajInyeckas), KpUCTajuInueckas pemérka, KOppO3usi METaJlIoB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW peaKkUuu, MpPeaeabHO JOIyCTUMAas
koHueHTpauus [IJIK BemecTna;

® UIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHATHH H
NPUMEHATH 3TH HOHATUS NIPU ONUCAHUM BEUIECTB U UX MPEBPALICHUN;

® KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIICHUS (HOpMYI
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;

® ONpEAENATh BAJEHTHOCTD U CTENIEHb OKUCIIEHUSI XUMUUYECKHUX JJIEMEHTOB B
COCMHEHUSAX PA3JIUYHOIO COCTAaBa, IPUHAMICKHOCTh BEIIECTB K
OTpeNeNEHHOMY KJIacCy COEIWHEHUW mo (opMmyrnaMm, BHI XUMHUYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHMYEeCKUX
COCIMHEHHUSX, 3apsii MOHA MO0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHUM, TUIT KPUCTAILTMYECKOU
PELIETKN KOHKPETHOTO BEUIECTBA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenpaeneeBa u
JEMOHCTPUPOBATh €ro IIOHHMaHWE: OIKCHIBATh M XapaKTEPU30BaATh
Tabmmunyto dopmy [leprogndeckoit CUCTEMBI XUMHUYECKUX 3JIEMEHTOB:
paziuyarh MOHATHUS «JIaBHas mnoarpymnmna (A-rpynmna)» U «noOoyHas
noarpynna (b-rpynmna)», manbsle u OOJbIIME TEPUOABI, COOTHOCUTH



0003HayeHusi, KOTOpblE HMEIOTCS B NEPUOAUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOIIee 4YUCIO0 DJJIEKTPOHOB U
pacrpefieieHue HMX MO0 DJJIEKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHUI B
npeaenax MajiblX MEPUOJ0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE AJIEMEHThI, HECOPraHUYECKHUE BEIECTRBA,
XUMUYECKHE peakiuu (MO YUCIAYy M COCTaBY Yy4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 U3MEHEHUIO CTETICHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME U CHeHUPUUECKHE XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJOXHBIX BEHIECTB, TMOJITBEPKIasi OIMUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHYECKUX PEaKIIHiA;

COCTaBJISATh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMALIMKM  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHMsS peEaklHii, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3U MEXKY BEIIECTBAMH PA3JIMYHBIX KIJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX pPEAKIUN
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBPAIICHU B Pa3IHYHBIX
YCIOBUSX;

BBIUUCTSATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKIUY;

coOmoaTh  TMpaBWja  MOJIB30BAHUS ~ XUMUYECKOHW  TMOCyIoOW U
nabopaTopHbIM 000pYyIOBaHMEM, a TakKe TpaBuiia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C HWHCTPYKIMSMH TIO BBIMOJTHEHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TMOJXYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEMIECTB (AaMMHAKa U YIIIEKUCIIOTO ra3a);

NPOBOAUTh  PEAKIWW, TOATBEPKIAIONIME  KAYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMH/I-,
uonua-, kapbonat-, ¢ocdar-, cCuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBI aMMOHUS W HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PAaCTBOpPaX HEOPTaHUYECKHUX BEIIECTB;



® TIPUMEHSATH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON NEATEIPHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, O0O0OOIIeHHEe, CHUCTeMaTU3alNIo, BBHISBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — IS M3Y4YEHHUS CBOWCTB BEIICCTB U
XAMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOABl TIO3HAHHS —
HAOJIFOJICHHE, M3MEpPEHUE, MOJACIUPOBAHUE, DKCIICPUMEHT (pCasIbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
HaumeHoBaHue KosunvecTBO 4acos
Ne iieKTpOoHHBbIE (uHd poBbIEC)
pa3esioB H TeM KonTtpoiabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
NMPOrpamMmmabl padoThI padoThI
Paznea 1. IlepBoHavyajibHbIe XUMHYECKHE MOHATHSA
XUMusI — BaKHas
0
11 ObTacth 5 ) bu6anorexa IIOK
: €CTECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c
MPaKTUYECKOM
NEATEIbHOCTU YEJIOBEKA
19 Bemiecta u 15 1 bu6anorexa IIOK
' XHUMHUYECKUE PEeaKIInH https://m.edsoo.ru/7f41837c
Hroro mo pasneny 20

Pasjien 2. BaxkHeilimune npeacra

BUTC/IN HCOPraHUYECCKUX BCIIECTB

21 Boznyx. Kucnopon. 6 but6mmoreka IIOK
' [TousTHE 00 OKCHAAX https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilousitue o 3 1 bu6anorexa [JOK
' KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 [Tousitue 06 5 1 1 bubmorexa HOK

OCHOBAaHHUAX

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

OCHOBHBIE KJIACCHI

2.4 HEOPraHMYeCKUX 11 bubnnorexa LIOK
' P 3 https://m.edsoo.ru/7f41837¢c
COCINMHCHHNU
Hroro no pazneny 30

Paspnen 3. Ilepuoanueckuii 3axoH u Ilepuoanueckas cucrema xumu4eckux 3jiemeHToB [I. M. MenaesieeBa.

CTpOCHI/le aToMoOB. XUMHYecKas ¢BsI3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbLHbIE P€aKIInu

[lepnognueckuii 3aK0H
u Ilepuoanueckas

31 CUCTEMA XMMHYECKUX 7 bubmmoreka IIOK
snementos /1. U. https://m.edsoo.ru/7f41837c
Menpese-eBa.

Ctpoenue aTroma
XuUMHYECKas CBSI3b.

39 OKHCIIUTEIIHBHO- g bu6anorexa IIOK
BOCCTaHOBHTEIILHEIE https://m.edsoo.ru/7f41837c
peaxkiuu

bubnuoreka [JOK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KUIIACC

KonnuecTBo yacoB JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posrbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcbl
Paspnen 1. BemecTBo U XUMHYECKHE PEAKIMH
I1 0
11 e ocnommx pavieron | 9 1 EuGorer LIOK
' pasi https://m.edso0o.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bubnuoreka [JOK
' XHUMHUYECKUX PeakIinuii https://m.edsoo.ru/7f41a636
s QHGKTpOJII/ITI/I‘{;:(CKaﬂ . . . BiGmiorexa LIOK
. uccouuanus. XuMA4ECKUe
a Hra https://m.edso0.ru/7f41a636
peaKkiuu B pacTBOpax
Htoro no pazneny 17
Pa3gesa 2. Hemera/sIbI M UX COEIHUHEHUSA
06
2.1 xmi?eﬁiifﬁfh?;?zz VIA 4 1 bubmotexa LIOK
' https://m.edsoo.ru/7f41a636
rpymnmsl. ['asorenst
: XUMUYECKUX PJIEMEHTOB -
. https://m.edsoo.ru/7f41a636
rpynmbl. Cepa v €€ cCoOeTUHEeHUS



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

OO61ast XxapakTepuCcTHKa

53 XUMHYCCKHUX 3JIEMEHTOB V A- 7 1 bu6anorexa [JOK
' rpymnmsl. A30T, Gocdop u ux https://m.edso0.ru/7f41a636
COCTMHECHUS

OO61as xapakTepucTHKa

XUMHYECKHX 3JIeMeHTOB |V A- bu6anorexa IJOK
2.4 . 8 1 2
IPYIIBL. YTISPOJ U KPEMHHH 1 https://m.edsoo.ru/7f41a636
UX COCAUHECHUS
Uroro no pazneny 25
Pa3nen 3. MeTajuibl M MX COeAMHEHUS
. bubmuoteka [IOK
31 Obuye cRoficTEa MeTAIOB 4 https://m.edsoo.ru/7f41a636
3.9 Baxxnenmue MeTaibl U UX 16 1 5 bu6anorexa IIOK
' COeTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus u okpyskamomias cpeaa
41 BemecTBa n maTepuaisl B 3 bu6anorexa [JOK
' YKU3HU YeI0BEKa https://m.edsoo0.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubumorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 68 4 7



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

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

2 «Pa3nenenue cmecen

8 KJIACC
No KoanuyecTBo yacos Jara JIEKTPOHHBbIE
uugpoBbIe
n/ Tema ypoka Bcecer | Kourpoabubl | IIpakTudyecku | H3yYeHH
o0pa3oBaTe/ibHbIE
n 0 e padoThI e padoThI |
pecypchl
IT .P
PEAMET XUMUH. FOITL bu6anorexa [JOK
XAMHHU B )KA3HU
1 1 https://m.edsoo.ru/ff0d210
yejioBeka. Tena u c
BEIIECTBA B
IlonsTue o MeTomax bubmmorexa IOK
2 A 1 https://m.edsoo.ru/ff0d227
II03HAHUS B XUMHU e
[TpakTudeckas pabora Ne
1 «6HpaBI/ma pa6OTI>I- -B BuGmorexa LIOK
abopato é
3 AIAbOPATOPHH H IPHEMBL 1 https://m.edsoo.ru/ff0d23d
oOparreHus ¢ c
1a00paTOPHBIM -
000pyT0BaHUEM»
q
4 . Heczme CBe:iZ%TBa 1 1 bu6anorexa [JOK
Mmecu. Cr Bl
. https://m.edsoo.ru/ff0d26ca
pazaeneHus cMecei
5 [TpakTueckas padora Ne 1 bubnuoreka [JOK

https://m.edsoo.ru/ff0d28c



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

(Ha mpuMepe OYUCTKU 8
MTOBAPEHHOMN COJIM)»
6 ATOMBI 1 MOJIEKYJIBI bubnmoreia LIOK
https://m.edsoo.ru/ff0d2a6¢c
XUMHYCCKUEC DJICMCHTHI. bu6anorexa [IOK
7 3HaKku (CUMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHYCCKHUX DJICMCHTOB 8
8 IIpocThie U CIIOKHBIE bubnmnoreka [{IOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢c
ATOMHO-MOJIEKYJISIPHOE bubimorexa LIOK
9 https://m.edsoo.ru/ff0d2d5
yUCHHE
0
3aKOH MOCTOSIHCTBA
COCTaBa BEIIIECTB.
10 XI/IMI/I‘IGCKEIII)II dbopmyia. bubnmoreia LIOK
https://m.edsoo.ru/ff0d2eae
BanenTtHoCTh aTOMOB
XUMHYECKHX JICMCHTOB
OTHOcHUTEIbHAST AaTOMHAS bubnuoreka [JOK
11 Macca. OTHOCUTEIbHAS https://m.edsoo.ru/ff0d323
MOJICKYJIsIpHAs Macca c
MaccoBas nons bu6anorexa [JOK
12 XUMHYECKOT'0 DJICMEHTa B https://m.edsoo.ru/ff0d350
COCIMHCHUH c
13 KonnuecTBo BemiecTna. bu6anorexa [JOK



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Mous. Mossipras Mmacca

https://m.edsoo.ru/ff0d523
0

dusnueckue n

bu6anorexa [IOK

14 XUMITACCITHC ABTCHIA. https://m.edsoo.ru/ff0d37fa
XuUMHYECKas pEaKLUs
[Ipu3Haku 1 ycnoBus bubnmnoreka [IOK

15 HNPOTEKAHUS XUMUYECKUX https://m.edsoo.ru/ff0d3al
peakuuii 6
3aKOH COXpaHECHUSs bubnuoreka [JOK

16 MacChl BEIECTB. https://m.edsoo.ru/ff0d3b8
XUMHUYECKUE YPaBHCHUS 8
Brruncnenus
KOJIWYECTBA, MACChI bu6anorexa IIOK

17 BEIECTBA 110 https://m.edsoo.ru/ff0d570
ypaBHEHUSAM 8
XUMHUYECKUX PEaKIUM
Kaccudukanus

| s

’ https://m.edsoo.ru/ff0d3f34

pa3oXKeHus,
3amenieHus, oOMeHa)
M...B. {IOMOHOCOB N bubnmoreka [JOK

19 J IR OHILTICIOCAHOT. https://m.edsoo.ru/ff0d40c

O0001ene u
cucTeMaTHh3anusa 3HaHUH

4



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

Kontponbsnas padora Nel

bu6anorexa [JOK

20 o Teme «BemecTna u https://m.edsoo.ru/ff0d429
XUMUYECKUE PEaKIINI 0
B
21 https://m.edsoo.ru/ff0d448
Kucnopon — sneMeHT u e
npocToe BemecTBo. O30H -
duznyecKue u
XHUMHYECKHE CBOMCTBA bu6anorexa IIOK
22 KUCJIOpOoJia (peaKiuu https://m.edsoo.ru/ff0d461
OKHCJICHHSI, TOPEHHUE). 4
[ToHsTue 06 okcuaax
Cnioco0OsI MoTydeHUS
KUCJIOpOJa B bu6anorexa LIOK
23 1a00paTopuu U https://m.edsoo.ru/ff0d497
MPOMBIIIIECHHOCTH. a
[Ipumenenune kucimopoaa
Tennooit 3¢ dexr
XUMHUYECKOU PEaKInH,
TIOHSITHE O bu6anorexa [JOK
24 TEPMOXUMHUIECKOM https://m.edsoo.ru/ff0d479
ypaBHEHHUU, IK30- U 0
SHJIOTEPMHUYECKUX
peaKIusIx
25 Tormuso (HeTH, Yroib bubnuoreka [JOK



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

Y ME€TaH). 3arpsi3HeHHE
BO3/1yXa, CIIOCOOBI €ro
MIPEIOTBPAIICHHSI

https://m.edsoo.ru/ff0d4c4a

[Ipaktuueckas pabora No
3 no teme «llonyuenue u

bu6anorexa [IOK

26 coOupaHue KUCIopo/a, https://m.edsoo.ru/ff0d4ae2
U3y4YEHHUE €r0 CBOWCTB)
Bopopon — anemenT u bu6anorexa IJOK

27 MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B npupoje 0
Pusmicckne n . bu6anorexa IIOK

pg | IMHHECIHE CROHETR https://m.edsoo.ru/f0d4dd
Bogopona. [Ipumenenue 0
BoJgopoaa -
[TonsiTHe 0 KUCIOTAX U Bubamorexa LIOK

29 https://m.edsoo.ru/ff0d50d
COJISIX 2
Crioco6bl ToTy4eHHS bubmorexa LIOK

30 https://m.edsoo.ru/ff0d4dd
BOJIOpOJia B JabopaTopuu 0
[Tpaktuueckast pabora No

31 4 o teme «Ilonyuenue n bubnmoreka [JOK

coOupaHue BOJ0PO/Ia,
HU3YYEHHUE €T0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutspHblil 00BEM Ta30B.

bu6anorexa [JOK

32 https://m.edsoo.ru/ff0d542
3akoH ABOrajapo e
Brruncinenus oonéma,
KOJIMYECTBA BEIICCTBA bu6anorexa [IOK

33 rasa o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
WK 00BbEMY
Brruucienus o0bEMOB
ra3oB I10 YPaBHEHUIO bubnuoreka [JOK

34 pCaKIui Ha OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA 00BEMHBIX 8
OTHOIIICHUI ra30B
duznyeckue u bu6anorexa LIOK

35 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIbI a
CocTaB OCHOBaHUM. bubnuoreka [JOK

36 [MTousitHe 00 https://m.edsoo.ru/ff0d59e
HWHJMKaTOpax 2
Bopna xak pactBopurens.
Haceimennsie u Br6morexa LIOK

37 HEHACHITIEHHbIC https://m.edsoo.ru/ff0d5b4

pacTtBOpbl. MaccoBas
JTOJIs1 BEILIECTBA B
pacTBope

0



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40

[Ipaktuueckas pabora No
5 mo teme

| Dpmotosteme BuGmmorexa LIOK
. . https://m.edsoo.ru/ff0d5eba
onpeIeIEHHON MacCOBOM
JIOJIEW paCTBOPEHHOTO
BEIIICCTBAY
KonTponbsnas padora Ne2 bubmmnoreka [IOK
39 o Teme «Kucmopos. https://m.edsoo.ru/ff0d634
Bonopona. Boga» 2
OKxcHIbI: COCTaB, bu6anorexa IIOK
40 KIacCH(pHUKAIHS, https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa e
Homyuenne n . bu6anorexa IIOK
41 RAMHHCCIHE CROHCTEA https://m.edsoo.ru/ff0d664
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB €
OcHOBaHUS: COCTaB,
42 KJIaccupuKaIus bubmoreta LIOK
’ https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[Tonyyenue n
43 XI/IMz‘—IeCKI/Ie CBOMCTBA bubmiorexa LIOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaHHUI
44 Kucnotsl: cocras, bu6anorexa [JOK

Kiaccudukanus,

https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

HOMEHKJIaTypa

[Tomyuenue u

45 XHMHUYECKHUE CBOMCTBA Bubmmorexa LIOK
https://m.edsoo.ru/ff0dfee2

KHUCJIOT
Comu (cpenne): bubmmoreka IIOK

46 HOMCHIUIATYpa, CI0COOE! https://m.edsoo.ru/00ad947
nongfqeﬂm, XUMHUYCCKHUE 4
CBOICTBa
[Ipaktuueckas pabora No
6. Pemenue
AKCHEPUMEHTAIBHBIX bubnuoreka [JOK

47 3aJ1a4 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJ1aCChI c
HEOPraHUYECKUX
COEeIMHEHUI»
I'eneTnueckas CBA3b Butnorexa [IOK

48 MERILY Tolactamd https://m.edsoo.ru/00ad9a5
HGOpFaHI/I‘IGiCKI/IX 0
COCMHCHUI
O6oGeHHe 1 bubmmoreka [JOK

49 . https://m.edsoo.ru/00ad9cb
CHCTEeMaTH3alus 3HaHUU 5
KonTponbHas padora Ne3 bu6anorexa [JOK

50 o Teme "OCHOBHBIC https://m.edsoo.ru/00ad9%el

KJIaCChl HCOPraHNMYCCKHUX

a



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

coequHeHNN"

ITepBpie IONIBITKU
KJaccudukanuu

51 XUMHYECKUX DJIEMCHTOB. bubnmorexa LOK
https://m.edsoo.ru/00ad9ffa

[TonsaTue o rpynnax
CXOJIHBIX DJIEMEHTOB
Ilepuonuueckuii 3aKOH U
Hegnoinqecmﬂ cucTeMa Bubmmorexa LOK

52 https://m.edsoo.ru/00ada52
XUMHYECKHX DJICMEHTOB
. 1. MenneneeBa £
TlepuoLL, rpymms: bu6anorexa IIOK

53 ’ ’ https://m.edsoo.ru/00ada52
MOATPYIIIIBI c
CtpoeHue aToMOB. bubnuoreka [JOK

54 CocTaB aTOMHBIX sIJIEP. https://m.edsoo.ru/00ada34
H3oTombl 2
CrpoeHne 3JIeKTPOHHBIX
000JI0YEK aTOMOB BuGmiorexa LJOK

55 DTIEMEHTOB . https://m.edsoo.ru/00ada6b
[Tepunoanuueckoit c
cuctemsl Jl. . -
Menpaeneena
XapakTepucTuka bubnuoreka [JOK

56 XUMHUYECKOTO dJIEMEHTA https://m.edsoo.ru/00ada82

II0 €0 IIOJOXCHHUIO B

4



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

IIepuonnueckon cucreMe
. 1. MenneneeBa

3HaueHue
ITepronnueckoro 3akoHa
IUIS Pa3BUTHS HAyKU U

bu6mnorexa [JOK

57 https://m.edsoo.ru/00ada96
npaktuku. . 1. e
MenpeneeB — y4€HbIN, -
neJaror U rpakJIaHuH
DIIEKTPOOTPULIATETHBHOCT bubnuoreka [JOK

58 b @TOMOB XUMHYECKUX https://m.edsoo.ru/00adaab
DJIEMEHTOB 8
HNonnas xummnyeckas Bubmnorexa LIOK

59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanenTtHas nossipHas Bubamorexa LIOK

60 https://m.edsoo.ru/00adaab
XUMUYECKAs CBSI3b g
KoBanentHas bubnuoreka [JOK

61 HEMOJIIpHAs XUMUYeCcKas https://m.edsoo.ru/00adaab
CBSI3b 9

bu6anorexa [JOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae?
8
63 OxucauTeNnbHO- bubamnoreka [{IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

BOCCTAaHOBHUTECIIbHBIC
peaKIuu

https://m.edsoo.ru/00adb07
6

OKUCIuTEIN U

bu6mnorexa [JOK

64 1 https://m.edsoo.ru/00adb07
BOCCTAaHOBUTEIU 5
Kontponwsuas paGota Ned BuGmorexa LIOK

65 1o Teme «LTpoetiie 1 https://m.edsoo.ru/00adb48
aroMa. X¥UMHYECKast 5
CBS3b)» -
Pe3epBHbIil ypoOK. bubnuoreka [JOK

66 O0o0061eHne U 1 https://m.edsoo.ru/00adb33
cUCTEMaTHu3aIys 3HaHUU c
Pe3epBHBIi ypOK. bubnuoreka [JOK

67 O0o0061eHne U 1 https://m.edsoo.ru/00ad9cb
cUCTEMaTHu3aIys 3HaHUU 2
Pe3epBHbIil ypoOK. bubnmnoreka [IOK

68 O06o001eHNE U 1 https://m.edsoo.ru/ff0d61c
cHCTeMaTH3alis 3HaHUH 6

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoJsinyecTBO 4acoB

JIEKTPOHHBbIE HU(PPOBLIE

Ne Jlara
Tema ypoka Koutpoabusbie | IlpakTuyeckue o0pa3oBaTeJIbHbIC
n/n Bcero U3y4yeHus
padoThI padoThI pecypchl

[Tepnonnueckuit
3aKOH.

1 [Tepuoanueckas 1 bu6anorexa IJOK
CHUCTEMA XUMHYECKHUX https://m.edsoo.ru/00adb59e
anemenToB 1. W.
Menngeneena
3aKOHOMEPHOCTH B

https://m.edsoo.ru/00adb6b6

3JIEMEHTOB TEPBBIX
TPEX MEPUOIOB
Kiaccudukanus u

3 HOMEHKJIaTypa 1 bubamnoreka [IOK
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
Bunsl xummaeckoit

4 CBSI3U U THUIIbI 1 bubnmnoreka [JOK
KPUCTAIUTAYECKHAX https://m.edsoo.ru/00adbac6
peLETOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KonTtponbsHas padora
Nel mo teme
«IloBTOpEHKE U
yriy0JieHUe 3HaHU N
OCHOBHBIX pa3/ieJIoB
Kypca 8 kiacca»

Knaccuduxanus
XUMHYECKUX PEaKITHi
10 pa3InIHBIM
npHU3HaKaM

bu6anorexa IJOK
https://m.edsoo.ru/00adbcb0

[TonsATHE O CKOpOCTH
XUMUYECKOU PEaKIUH.
[TonsaTHE O
TOMOT'E€HHBIX U
IETEPOrE€HHBIX
peaxkusax

bu6anorexa IIOK
https://m.edsoo.ru/00adbe9a

[TonsTe o
XUMHUYECKOM
PaBHOBECHH.
@DaKTOpBbI, BIUSAIOLIME
Ha CKOPOCTh
XUMHUYECKOU peaKIuu
U TOJIOKEHHE
XUMHAYECKOTO
paBHOBECHS

bu6anorexa [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHUCITUTEITHHO-

9 BOCCTAaHOBHTCIBHBIC bubamorexa LIOK
https://m.edsoo.ru/00adcade
peakiu
Teopus
10 ;iiiﬁliiﬁiecmn bu6anorexa IJOK
https://m.edsoo.ru/00adcd68
CunbHbIC U clTadbIe
AIEKTPOJIUTHI
11 HNoHnHbIE ypaBHEHUS bubamnorexa [{IOK
peaKIuii https://m.edsoo.ru/00add448
XUMHUYECKUE
CBOMCTBA KUCJIOT H
12 OCHOBAHHUM B CBETE bu6anorexa IIOK
IpeaCTaBIeHU 00 https://m.edsoo.ru/00add5d8
AIEKTPOTUTUIECKOM
JTHUCCOILMAIINT
XHUMHUYECKHUE
CBOMCTBA COJICH B
13 CBETE MPEACTABICHUN bubmmoreka [JOK
00 https://m.edsoo.ru/00add8b2
BJIEKTPOITUTHYECKON
JTACCOIHAITAHN
14 [TonsaTue o rugponnse bubnuoreka [JOK
cornen https://m.edsoo.ru/00add9d4
15 O06o06mienne u bubmmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

CUCTEMaTHU3aAU
3HAHUU

https://m.edsoo.ru/00addd12

16

[Ipaktuueckas pabora
No 1. «Pemenue
AKCIIEPUMEHTATBHBIX
3a1au»

bu6anorexa [JOK
https://m.edsoo.ru/00addbfa

17

KonTtponbshas pabora
Ne2 no teme
«DNEKTpOIMTHYECKAS
JTUCCOLIMALIHSL.
XYUMHUYECKHUE PeaKluu
B pacTBOpax»

bu6anorexa IIOK
https://m.edsoo.ru/00addec0

18

OO0mas
XapaKTEepUCTHUKA
rajoreHoOB.
XUMHYECKHUE
CBOICTBa Ha IIPUMEPE
xJiopa

bu6anorexa IIOK
https://m.edsoo.ru/00addfe2

19

XJIOpOBOJIOPO/I.
Consanas Kuclora,
XUMHUYECKHE
CBOWCTBA, MOJIyYEHHE,
MIPUMEHEHHE

bu6anorexa [JOK
https://m.edsoo.ru/00ade104

20

[IpakTueckast pabora
Ne 2 o Teme

bu6anorexa [JOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

«lTonyuenue consaHoOU
KHUCJIOTHI, U3YYECHUE €€
CBOMCTB»

21

Brruuciaenus mo
YPaBHEHUSAM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIUH U3
pEareHToB JaH B
N30BITKE

bu6anorexa IJOK
https://m.edsoo.ru/00ade488

22

OO6mas
XapaKTEePUCTUKA
anmeMeHToB VIA-
TPYIIITHI

bu6anorexa IIOK
https://m.edsoo.ru/00ade64a

23

AJNIOTpOTIHBIE
MOAUGUKAIIUNA CEPHI.
Haxoxnenue cepsl n
eé coeIMHEHNH B
IpUpoJIE.
XHUMHUYECKHUE
CBOWCTBA CEPbI

bubnuoreka [IOK
https://m.edsoo.ru/00ade64a

24

CepoBoaopon,
CTpOCHUE,
busnueckue u
XUMHUYECKHE CBOMCTBA

bu6anorexa [JOK
https://m.edsoo.ru/00ade802

25

Oxkcupsl cepsl.

bu6anorexa [JOK



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802

Cepnas kucnora,
duznueckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHHUE

https://m.edsoo.ru/00adea28

26

XUMUYECKHUE
peaKunH, JIeKaIume B
OCHOBE
MPOMBIIIIIEHHOTO
croco0a MmoJTy4yeHus
CEpHOU KUCJIOTHI.
XUMHYECKOE
3arpsi3HEHUE
OKpYXKarouen cpeibl
COEMHEHUSIMU CEPhI

bu6anorexa IIOK
https://m.edsoo.ru/00adec8a

27

Breruucnenue
MacCOBOU JOJIH
BBIX0J1a TPOJAYKTA
peakiuu

bubnuoreka [IOK
https://m.edsoo.ru/00adec8a

28

O6mas
XapaKTEePUCTHUKA
a1eMeHTOB VA-
rpynnsl. A3oT,
pacupoCTpaHEHUE B

npupoae, Gu3ndecKue

bu6anorexa [JOK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

U XUMHUYECKHUE
CBOUCTBA

29

AMMHMaK, ero
duznueckue u
XUMUYECKHE
CBOMWCTBA, MOJIyYEHHUE
Y IPUMEHEHHE

bu6anorexa [JOK
https://m.edsoo.ru/00adf004

30

[Ipaktuueckas pabora
Ne 3 mo Teme
«Ilomyuenue
aMMuaKa, u3yueHue
€ro CBOMCTB»

bu6anorexa IIOK
https://m.edsoo.ru/00adf180

31

A30THas KUCIOTa, €€
buznveckue u
XHUMHUYECKHE CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/00adf306

32

Hcnone3oBanue
HUTPATOB U COJIEU
aMMOHHUS B KaUe€CTBE
MHHEPaIbHBIX
yIOOpEeHUH.
XUMHYECKOE
3arpsi3HCHUE
OKPYKAIOIIEH CPEbI
COCJIMHECHUSIMU a30Ta

bu6anorexa [JOK
https://m.edsoo.ru/00adf518

33

docdop. Oxenn

bu6anorexa [JOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopa (V) u
dbocdhopHas kucnora,
duznueckue u
XUMHUYECKUE
CBOWCTBA, IOJIyYEHHUE

https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
docdaroB B kauecTBe
MUHEPATbHBIX
yI0OpeHUH.
3arpsi3HEHUE
IPUPOTHON CPEJIbI
dbocharamu

bu6anorexa IJOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacnpocTpaHeHUE B
npupoje, puznueckue
1 XUMHUYECKHE
CBOMCTBA

bu6anorexa IIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuasl yriepoaa, ux
dbusnueckue u
XUMUYECKHE
CBONCTBA.
DKOJIOTUYECKHE
MPOOIEMBI,
CBSI3aHHBIE C OKCHJIOM

yraepona (1V)

bu6anorexa [JOK
https://m.edsoo.ru/00adfebe



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

YroasHasg kuciiora u
e€ conn

bu6mnorexa [JOK
https://m.edsoo.ru/00ae006¢

38

[Ipaktuueckas pabora
Ne 4 mo teme
"ITonyuenue
YIJIIEKUCIIOTO Ta3a.
KauectBenHnas
peakius Ha KapOoHaT-

noH"

bu6anorexa IJOK
https://m.edsoo.ru/00ae027¢e

39

[lepBOoHaYaIBHBIC
IIOHATHS 00
OpraHUYECKHUX
BEIIECTBAX KakK O
COEIMHEHMIX

yriaepoaa

bu6anorexa IIOK
https://m.edsoo.ru/00ae054e

40

Kpemnwuii u ero
COEIMHEHUS

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

41

[TpakTrdeckas pabora
Ne 5. Pemienue
AKCIIEPUMEHTATBHBIX
3a/1a4 1o TeMe
«Baxnenune
HEMETaJTbI ¥ X
COCTMHEHUSD

bu6anorexa [JOK
https://m.edsoo.ru/00ae0bf2

42

Konrtponbhnas pabota

bu6anorexa [JOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Ne3 o Teme
«Baxnenmue
HEeMeETaJIbl U UX
COCTMHCHUS

https://m.edsoo.ru/00ae0el18

43

OO6mas
XapaKkTepPUCTUKA
XUMHYECKUX
DJIEMEHTOB —
METAaJIIOB.
Mertanmnndeckas CBA3b
U MeTaJUInuecKas
KpUCTa/UIM4YecKas
pemérka. duznueckue
CBOMCTBA METAJIJIOB

bu6anorexa IIOK
https://m.edsoo.ru/00ae103e

44

XHUMHUYECKHE
CBOMCTBA METAJIJIOB.
DIEKTPOXUMUYECKUI
PAA HANPSKEHUI
METaJJI0OB

bubnuoreka [IOK
https://m.edsoo.ru/00ae1156

45

OOmmre cnocoobl
MOJy4YEHUS METAJIJIOB.
CmnaBel. Beranuciaenuns
10 YpaBHEHUSM
XUMHUYECKUX PEaKIUi,
€CJI OJWH M3

bu6anorexa [JOK
https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

PEareHToB CONECPKUT
IpUMECH

IToHsATHE O KOppPO3UU

bu6anorexa [JOK

40 METaJIJIOB https://m.edsoo.ru/00ae1278
47 [IlenoyHbIe METAILIIBI bubnuoreia LIOK
https://m.edsoo.ru/00ae14b2
Oxcuasl 1
48 PI/II[p(fIKCI/IIIBI HaTpus 1 bubmorexa LIOK
https://m.edsoo.ru/00ae14b2
KaJus
€JI0YHO3EMEIbHBIC
49 i/ILiTaHJIBI — KaJablAi U bubmmorexa IOK
3 https://m.edsoo.ru/00ae15e8
Maraui
50 Baxuermue bu6anorexa IIOK
COEIMHEHUS KAJIbIINS https://m.edsoo.ru/00ae15e8
O0001IeHNE U
51 CHCTEeMaTH3aIus
3HAHUU
59 zIIiZCCZI;(;TeBéBOILH 1 bubmuoreka IJOK
https://m.edsoo.ru/00ae1886
yCTpaHECHUS
[IpakTuueckas pabora
53 Ne 6 mo Teme bubnmnoreka [JOK

"XXEcTKOCTL BOABI U
METOJIbI €€

https://m.edsoo.ru/00aelae8



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

yCTpaHeHus"

54 JNE— bu6anorexa [JOK
https://m.edsoo.ru/00aelc64
A
55 CBI\:)(IESTTBGE I({)II;I:H au bubmmorexa LIOK
g https://m.edsoo.ru/00aelc64
TUIpOKCHUAA
bu6anorexa IJOK
56 K
Ie30 https://m.edso0.ru/00ae1d86
O
1 | e
https://m.edsoo.ru/00ae35e6
xenesa (I11)
O0o001IeHne U
58 cCHUCTEMATU3ALINS
3HAHUH
[TpakTudeckas pabora
Ne 7. Pemienne
- AKCIIEPUMEHTAJIbHBIX Bu6morexa LIOK
3a71a4 110 TEME
Aat UT . https://m.edsoo.ru/00ae3de8
«Baxuenmmue
METAJIbI U UX
COCIUHCHUS»
B
PIHCIICHHA IO bu6anorexa [JOK
60 YpaBHEHUSIM

XUMHUYECKUX PEaKIUi,

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

€CJIU OJUH M3
pEareHToB JaH B
N30BITKE WA
COAEPKUT MPUMECH.
Breruuciaenus
MacCOBOM JOJIH
BBIXO/1a TPOAYKTa
peaxkuuu

61

O0o0011eHNE U
cucTeMaTu3alus
3HAHUU

62

Kontponwsnas pabota
Ned 110 Teme
«Baxnenmue
METaIbl U UX
COCIMHECHHUS

63

BemiectBa u
MaTepuabl B
ITOBCEIHECBHOM KU3HU
YyeJoBeKa

bubnuoreka [IOK
https://m.edso0.ru/00ae3f50

64

XUMHYECKOE
3arpsi3HCHUE
OKPYKAIOIIEH CPEbI

bu6anorexa [IOK
https://m.edsoo.ru/00ae4270

65

Poss xumuu B
pelIeHUU

bu6anorexa [JOK
https://m.edsoo.ru/00ae4270



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

AKOJIOTHIECKUX
npoOJiem

PesepBHbIi ypoOK.
66 O600ueHue u

CUCTEMaTHU3AU
3HAHUU

bu6anorexa [JOK
https://m.edsoo.ru/00ae0d0a

PesepBHbIi1 ypoOK.
67 O600u1IeHue

CUCTEMAaTHU3ANUS
3HAHUU

bu6anorexa IJOK
https://m.edsoo.ru/00adb33c

Pe3epBHBIi ypOK.
68 O0o001IeHNEe U
CHUCTEMaTHU3aLIN

3HAHUH

bu6anorexa IIOK
https://m.edsoo.ru/00ad9ch?2

OBILEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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