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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 Takxe Ha OCHOBe (QeaepanbHOl paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma 1mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
npeaMerTa, YCTaHABJIMBAET o0si3aTenbHOE IPEAMETHOE COJIEp/KaHMUE,
NpeayCMaTpUBAET pACOpPECI€HUE €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE I10
pazienaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHuUs, PEKOMEHIyEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00Iero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM s (POPMHUPOBAHHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHON eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B KOJIOTHUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEeM 0a30BOM HAYKH XMMHUH Ha OINpPEAEIEHHOM dTane eé
pPa3BUTHSL.

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

Crpyktypa coaepkaHusi MPOrpaMMbl MO XUMHHU C(POpMHUpOBaHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUM HAa 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 XUMHUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHMM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUN 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 — BaKHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYCCKHUX TMOJO0KEHUM,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (GOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW U Y4EOHO-UCCIEN0BATEIbCKON
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 MHTEJUVIEKTyaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATENbHON JeATEIbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIIFOUEBBIX KOMIIETEHIIMI), UMEIOIUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYECHUU
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPABICHHOCTH JaJIbHEHUIIETO
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 OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib X¥MMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
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.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCUTENbHAsT aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJISIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
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 PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpUu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IPOKATUBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3loKeHHUE THAPOKCHUIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conn Menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbITIApUBAHUE, AUCTHWUIAIUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOJIOJEHHE W  ONHCAHUE  pPe3yJbTAaTOB  IPOBEICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJEIIEH MOJIEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemlecTBo. HaxokaeHue kuciopoja B Mpuponae, (Ppu3nueckue M XUMHYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



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

TeroBoit >P(GEeKT XUMUYECKON peaKkUrH, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

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

duznueckue CBOMCTBA BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
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.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa M OUMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecosneoOpasyromue. Homenkmarypa okcuaoB. Du3MUECKHEe €W XUMHYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

OcnoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn 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 ONPEAEIECHUE COJIEPKAHUS KUCIOPOJIa B BO3AYyXE, MOJYUECHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMMCAHWE WX CBOWCTB, MOJY4YCHHE, COOMpAHHWE, PACIO3HABAHWE W W3YUYCHHE
CBOWCTB BOAOpOJia (ropeHue), B3aumMojacicTBUE Bojaoposa ¢ okcuaoM menu (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU WHJIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpPA COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

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

[lepBble MOMBITKU KiIacCU(PUKAIMM XUMHUUYECKUX djeMeHTOB. [loHsiTHE O
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3J1eMEHTOB /1.
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. M3oronsl. 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 H3MEHEHHMSl pajhuyca aTOMOB XUMHYECKUX DJIEMEHTOB,
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
rpaXkJIaHUH.

Xumnueckass cBsi3b. KoBaneHTHas (MOJIApHAsT W HEMNOJAPHAs) CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzamusa MexXnpeaMeTHBIX CBSA3CH MPU H3YYEHHM XUMHUHM 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, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUIN 3apsij, 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, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalaus, KaIblUsl U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMUYECKON PEIIETKU U
BUJIa XUMHUYECKOHN CBSI3H.

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

Knaccudukaims XuMUYeCKUX PEaKIui M0 pa3IudHbIM MIPU3HAKAM (10 YHCITY
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.

[lonsiTue o ckopoctu xumuyeckoil peakuuu. llonstue o0 00paTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



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

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
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 COKpAll€HHbIE HMOHHBIE YypaBHEHMs peakuuil. CBoOMCTBa KHCIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, IMpOLECCAa AMCCOLMAIMU KHUCJIOT, IIEJIOYeEd U CcoJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COCTUHEHUs), paclo3HaBaHHEe HEOPraHHMYECKHX
BCIIECTB C IIOMOLIBK0 KAUYECTBEHHBIX PpEAKUMM Ha HWOHBI, pEILICHUE
JKCIIEpUMEHTAJIbHBIX 3a/a4.

Hemerasiibl 4 MX cOeAMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHelmue XIOpUAbl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CePhl. AJUTOTPONHbIE MOAU(DUKAIINHN 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 crernududeckne). XWMHUUYECKHE pPEaKIuy,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIoIIEeH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTETNEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBoictea. 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 aMMOHHMS. A30THas KHCJIOTa, €€ ToJiydeHue, PU3NYeCKHUe M XUMUUYECKHUe
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT W crheruduueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKaroIIel cpelibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHWE BO3Jayxa, NOYBbI W BoaoémoB). Docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u pochopHas kucinora, pusnuecKkue U XUMUUYECKHE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka 3ieMeHToB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢uznueckre M XUMUYECKHE CBOWMCTBAa, JCHCTBUE HA JKHUBBIE OPTraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a rn00anbHOTO TMOTEIUICHHUS KIMMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue u mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJ, TVIMIEPHUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HUM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (IV) m kpemuHueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHUe 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOWCTB COJSHOW KHUCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMud XJOpUAOB (TaJOrE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIJIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Cyab(dar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coOupaHne, paclio3HaBaHWE MW M3YYCHUE CBOWCTB amMMHUaka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KAYeCTBEHHBIX peaklnii 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 JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HampspkeHu MetaninoB. Ousndyeckue U XMMUYECKHE CBOMCTBAa 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.

[Ilemounble MeTaubl: MOJIOXKEeHUE B [lepuoamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHMd W KalbLMW: TIOJIOKEHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

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

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJgpllusi W HaTpus C BOAOW (BO3MOXHO WHCIIONB30BAHHWE BUEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFIOMUHUS, LIMHKA, JKeJie3a
(IT) u xene3a (I1I), meau (II), HabmoneHNEe U OMMCaHKE MTPOIIECCOB OKPAITMBAHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METaJUIBI U KX COCTUHEHHUS».

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.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (ImpeaenbHas AOMyCTUMAast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXMpeIMETHBIX CBS3eH NpPU M3YYCHHM XUMUU 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: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJAMOAKTHBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, CoJTHIIE.

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

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC UCKOIAeMBbIC, TOIUIMBO, BOJIHBIC PECYPCHI.



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

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJibTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCMUTATEIBHON NEATENIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEICHUS M CHOCOOCTBYIOT IMpoIeccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLUATU3AMH 00yYaOIUXCS.

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€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUEi O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPUECKOW W JpYrUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIECCe ITOM Y4YEOHOU JEeATEIBHOCTH, TOTOBHOCTHU
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,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKU U COCTABISIOLINE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPAaBOYHOU



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH W YPOBHS OOY4YCHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENIPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJISI, HAPKOTHKOB, KYPEHHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W pE3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON MpodecCHOHANIbHON ASSITEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIEeCTBOBAHUS, TOHUMAHKUE 1IEHHOCTH 3J0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeH WX pEelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHUA (3aKOH, TEOPHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3oBble JJornyecKkue 1ecTBUA

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

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas QopMylia U ypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHHYECKHX 3KCIIEpUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIIECIOBAHMS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

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



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33J]a4 ONPEIEAEHHOr0 THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (pOpMY IpeacTaBiieHus MHGOpMaLuud U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHHUE OKPYKAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI TIPE/IJIOKEHHOH 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nmabopaTopHOM pabOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MMPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHns, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIMS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIIATh, KOHTPOJIHUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX peE3yJbTaTOB [0 OCBOEHUIO 00s3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA IO  MOJYYECHHIO HOBOIO  3HAHUS, €ro HHTEPHpETalNH,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy o0yueHus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:
pacKpbhIBaTh CMBICII OCHOBHBIX XWMHYECKUX TIOHATHH: aToOM, MOJIEKya,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(oHOpOJIHAasT W HEOJHOPOJIHAs), BAJCHTHOCTh, OTHOCUTEIbHAs AaTOMHas W
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBINA 00bEM, OKCUJI, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKHUCICHHS, XUMHUYECKAs
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3IoKeHUs,
peakiuu 3aMeleHus, peakuuu OOMEHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEIIOBOM A(PEKT peakiuu, SApO aToMa, JICKTPOHHBIA CJIOW aToMa, aTOMHas
opOuTanb, paguyc aromMa, XUMUUYECKas CBsA3b, TMOJSpHAs M  HEMOJISIpHAS
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;
WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHITUNA U IPUMEHATH 3TU
HNOHSTUS MPU ONMCAHUM BEUIECTB U UX MPEBPALLCHUN;
UCIIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUJISi COCTaBieHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKIIUH;
OTIpEJIENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSAX, CTETICHb
OKHUCJICHHS DJIIEMEHTOB B OMHApPHBIX COEIWHEHUSX, MPUHAAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCy COEIMHEHMH MO (QopMyliaM, BHJ XUMHYECKOWU CBS3H
(KOBaJICHTHAsI ¥ MOHHAs) B HEOPTraHUYECKUX COCTMHEHUSX;
packpbiBaTh  cMmbicn  Ilepmoguueckoro  3akona J[. WM.  Menaeneesa:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX AJIEMEHTOB OT MX IOJ0XeHUs B [lepmoamyeckoil cucreme, 3aKOHOB
COXpPAaHEHHsI MacCChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTaJpo;
OMKCHIBATh U XapaKTepu3oBaTh TabmuuHyio ¢opmy [lepuomnyeckoit CUCTEMBI
XUMUYECKUX 3JIEMEHTOB: Pa3IN4aTh MOHATHUS «TJIaBHAas noarpynna (A-rpymnmna)» u
«mobounas moxarpymma (b-rpymma)», Maneie u OONBIINE TEPUOIBI, COOTHOCHUTH
o0o3HaueHusi, KOTOphle wWMeroTcs B Tabmmme «llepumognyeckas cucrema
xuMu4decknx sineMeHToB . M. MenaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHUSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsj sapa, oOIiee 4mcio
AJIEKTPOHOB U PACIPEACIICHUE UX M0 AIEKTPOHHBIM CIIOSIM);



KJacCU(UIMPOBATh  XUMHYECKHE  BJEMEHThl, HEOPraHWYEeCKUE  BEIIECTBA,
XUMHYECKUE PeakluuH (110 YUCIY M COCTaBy YUaCTBYIOUIMX B PEAKIUU BEIECTB, IO
TerI0BoMY 3P (DEKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIHME XUMUUECKUE CBOMCTBA BEILIECTB PA3IMUHbBIX
KJIACCOB, TMOATBEpXAasi ONUCAaHUE NPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHMI
COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUIA;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABa,
BO3MOKHOCTH MPOTEKAHUSI XUMUUYECKUX MPEBPAICHUIN B PA3JIMUHBIX YCIOBUSIX;
BBIUUCIISITh OTHOCHUTENbHYIO MOJIEKYJISIPHYIO M MOJSPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOr0 3JIEMEHTa MO (QopMylie COEAMHEHUS, MacCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHI MO YPABHEHUIO XMMHYECKOU
peakuuu;

NPUMEHATh OCHOBHBIC ONEpAIlUd MBICIUTEILHON NIESITEIPHOCTH — aHaU3 U
CUHTE3, CpaBHEHHE, 0000IIECHNE, CUCTEeMAaTH3aIINI0, KIacCU(PUKAIINIO, BHISBICHHUE
NPUYMHHO--CIICJICTBEHHBIX CBSI3€M — IS WM3YYCHUST CBOWMCTB BEIIECTB U

XUMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHbBIC METObI MO3HAHUS — HAOIOACHUE,
U3MEepeHre, MOJICIIMPOBAHKE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH );
CJIeIOBaTh MpaBHWJIaM II0JIb30BAHUS XUMHYECKOH MOCYJAOH | Ja0O0paTOPHBIM
o0opyAOBaHUEM, a TaKXKe MpaBHiaM OOpalleHus! C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSIMU TI0 BBITIOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB IO
MOJIYYCHUIO M COOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA M KHUCIOPOJA),
PUTOTOBIIEHUIO PACTBOPOB C OMNpENeIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH XUMHUYECKHE DKCIIEPUMEHTHI 10
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 OTpaXkaTh COPMHUPOBAHHOCTD Y 00YUAIOIMUXCS YMCHUM:
pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TIOHATHNA: XUMHUYECKUU DIIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, O3JEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHCICHUS, XHUMHUYECKas
peakius, XuMU4IecKas CBsI3b, TEIIIOBOM (D PEKT peakiiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOIUTHI, AJICKTPOIUTHUECKAs HUCCOIUAINS,
peaknuu MOHHOTO OOMEHA, KaTaln3aTop, XUMHUECKOe paBHOBECHE, 0OpaTUMBIE U
HeoOpaTUMBbIe peaxiuu, OKHUCJTUTEIIEHO-BOCCTAHOBUTEIIHHBIC peakiuu,
OKHUCJIMTENIb, BOCCTAHOBUTENb, OKHCICHHE W BOCCTAHOBJICHHE, AaJJIOTPOTIHS,
aM(OTEepPHOCTh, XWMHUYECKasi CBsI3b (KOBAJICHTHAs, WOHHAs, METaJUTMYecKas),
KPUCTAIUTMYECKAsT PEIIETKA, KOPPO3UsI METAIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOM
peakiuu, npeaeabHo gonyctumas konueHntpauus [IJIK Bemectna;



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

HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IJIsl COCTaBi€HHUS (OpPMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpENENATh BAJICHTHOCTh M CTENEHb OKHCICHUS XHUMHUYECKHX DJJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY
KJIacCy coeluHeHuM mo ¢opmylaMm, BHJA XUMHUYECKOM CBsI3U (KOBaJIGHTHas,
WOHHAs, METaJUIMuecKasi) B HEOPraHMYECKUX COEJAMHEHMSX, 3apsj] HOHa 10
XUMHYECKOH (opMyJsie, XapaKTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHUYECKUX
COEIMHEHUH, TUIT KPUCTAININYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMmbicn  Ilepuomnueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAaHWE: OMHUCHIBATh M XapaKTepU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pazinyaTh MOHATHUSA
«rnaBHas noArpymnmna (A-rpymmna)» u «rmodbouynas noarpynmna (b-rpynmna)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTh OO0OO3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON TabyHIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, OO0IIee YHUCIO DIIEKTPOHOB H
pacnpeniesieHue UX IO JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B Mpelesax MaJIbIX EPUOIOB
Y TJIABHBIX MOATPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJaccu(UIUPOBATh  XMMHUUYECKHE  DJIEMEHThl, HEOPraHWYEeCKHUE  BEIIECTBA,
XUMUYECKHE peaklnu (TI0 YUCIy U COCTABY YYACTBYIOIIMX B PEAKIIMU BEIIECTB, 11O
TEIUIOBOMY 3G (deKTy, M0 U3MEHEHHIO CTeMeHeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHElU(UUECKUEe XUMUYECKUE CBOMCTBA
OPOCTBIX W CIIOXKHBIX  BEIIECTB, IMOATBEPKAAas ONUCAHHE IpUMEpaMHU
MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUIN COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINIA;
COCTaBJISITh YPAaBHEHUS JJIEKTPOJIUTUUYECKOW JUCCOUMALMU KHUCIOT, IIEJI0YEH U
COJIEH, TIOJIHBIE U COKPAIIEHHBIC YPAaBHEHUS PEAKIIH HOHHOTO 0OMEHA, YpaBHEHUS
peaKkiui, MOATBEPKAAIOINX CYLIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PACKpBIBaTh CYIIIHOCTb OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN OCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OallaHca 3TUX PEaKIUi;

IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB 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 PACTBOPE, NMPOBOAUTH PACUYETHI 10 YPABHEHUIO XHMHUYECKOU
peakiuu;



coOMroaTh TpaBWia TOJIB30BAHUS XUMHUYECKOW TMOCYI0M H 1ab0paTOpHBIM
000opya0OBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSMU TIO0 BBIMOJHEHUIO JTA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);
MPOBOJUTH PEAKIUH, TOATBEPKAAIOIINE KAuyeCTBEHHBIH COCTAaB Pa3IMUHBIX
BEIIECTB: PAacCIO3HaBaTh OIMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cymbdar-, THAPOKCHI-UOHBI, KATHOHBI aMMOHHUS ¥ HOHBI
M3YYCHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOIAHBIX PACTBOpPAX HEOPTaHHMYECKHX
BEILIECTB;

NPUMEHSATh OCHOBHBIC ONEpPAllMd MBICIUTENILHON JEATeIbHOCTH — aHalu3 M
CHUHTE3, CpaBHEHHWE, O0OOIIEeHHe, CHUCTEeMAaTH3allii0, BBISBICHHEC MPUYHHHO-
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 KUIACC
KounyecTBo yacoB
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LN (PPOBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI
Paznean 1. IllepBonayanbHbie XUMUYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuotexa [JOK
' MPaKTHIECKON https://m.edsoo.ru/7f41837c
JESITeTFHOCTH YeJIOBEKa
19 BemectBa 1 xuMu4yeckue 15 1 0 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosayx. Kucnopon. 6 0 0 bubnuoreka [IOK
' [Tousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonstue o bubnuorexa [JOK
2.2 8 0 1
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsl. [Tonsitue bu6mmoreka [JOK
2.3 5 1 1
00 OCHOBaHUX https://m.edsoo.ru/7f41837c
OcHOBHBIE KJIacChI Eu OK
2.4 HEOPraHMYECKHX 11 1 1 nommoteka 11
. https://m.edsoo.ru/7f41837c
COEIMHEHU M
Hroro no paszneny 30

Pa3nen 3. Ilepuoauyeckuii 3axon u [lepnoauyeckas cucrema xumudeckux 3j1emenToB JI. . MenneseeBa. CTpoeHue aTOMOB.



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

Xumuueckasi cBsi3b. OKHCJIHTEIHLHO-BOCCTAHOBHUTEIbHbIE peaknuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX 3IeMeHTOB /1. 7 0
N. Menpnene-eBa.
Crpoenue aToma

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837c

XUMHYECKASA CBA3b.

3.9 OKucIuTebHO- 8 1 bu6mmoreka [{OK
' BOCCTAaHOBUTEJIHHBIE https://m.edso0.ru/7f41837¢
peakiuu
bu6moreka [IOK
" 1
TOTO TO pasieiy 5 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
P 3 0
C3CPBHOC BPeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

68 4

YACOB II10 ITPOTPAMME



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

9 KUIIACC

KoaudecTBO 4acoB

Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (LN (PPOBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/m | HTeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI
Pa3nes 1. BemecTBo H XuMHuyeckme peakuun
[ToBTOpEHME N
11 yrayOneHue 3HaHUH 5 1 0 bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca https://m.edsoo.ru/7f41a636
8 Kiracca
OcHoOBHBIE BuG 110K
nonmoTexa
1.2 4 0 0
3AKOHOMEPHOCTH . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKITui
DIIEKTPOJIUTUYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKUE PEAKIINU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
OO01as XxapakTepucTuKa
B P P bubmuoreka [JOK
2.1 XUMHUYECKUX JIEMEHTOB 4 0 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO1as XxapakTepucTuKa
59 XUMHYECKUX DJIEMEHTOB 6 0 0 bu6mmoreka [JOK
' VIA-rpynnet. Cepa u eé https://m.edso00.ru/7f41a636
COCIMHEHUS
2.3 OO1ast xapakTepuCTHUKa 7 0 1 bubnuorexa LIOK



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

XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/7f41a636
VA-rpynnsl. A30T,
dbocdop 1 UX COCTMHCHHUSI
OO01as XxapakTepucTUKa
24 XUMHUYECKHX JIEMEHTOB 8 bu6mmoreka [IOK
' IVA-rpynmsr. Yriaepos u https://m.edsoo.ru/7f41a636
KpEMHUH U X COCTUHCHHS
Hroro mo pazueny 25
Pa3jnen 3. MeTrasuiibl 1 MX COeIMHEHUS
31 OOGmue cBoicTBa 4 bu6moreka [IOK
' METAILIOB https://m.eds00.ru/7f41a636
3. Baxneiimme Mmetamisl 1 16 bu6moreka [IOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeiaa
41 BeniectBa u matepuasl B 3 bubnuoreka [JOK
' JKHU3HY YEIOBEKA https://m.edso0.ru/7f41a636
Hroro mo pazaeny 3
PezepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KosmmmuyecTBo yacos DJIeKTPOHHbIE
ara uudpoBbIe
Tema ypoka KonTpoJbHbIe IIpakTUyeckue A op
n/ Bcero H3y4YeHUs odpa3oBaTejibHbIE
padoThI padoTsbI
n pecypcsl
bubmmoreka [{OK
[Ipenmer xumuu. Poss xumun B
1 0 0 https://m.edsoo.ru/ff0d210
’)KA3HU JeJIoBeKa. Teia 1 BelecTBa c
[TonsTHE O METOJAX TIO3HAHMUS B bubmorexa HOK
1 0 0 https://m.edsoo.ru/ff0d227
XUMHH
€
[TpakTrueckas pabota Ne 1
bu6mmoreka [IOK
«[IpaBuiia paboTHI B 1ab0paTOpun
. 1 0 1 https://m.edsoo.ru/ff0d23d
1 IPUEMBI OOpaIeHUSI C c
J1a00paTOPHBIM 000PYI0OBAHUEM) -
bu6mmoreka [IOK
UYucThble BElecTBa U CMECH.
. 1 0 0 https://m.edsoo.ru/ff0d26c
CriocoOsl pazaeneHus cMmeceit .
[IpakTuueckas padota Ne 2 bubnuoreka [JOK
«Paznenenne cmeceit (Ha mpumepe 1 0 1 https://m.edsoo.ru/ff0d28c
OYHMCTKHU TIOBAPCHHOW COJIH)» 8
bubmuoreka [JOK
ATOMBI 1 MOJIEKYJIbI 1 0 0 https://m.edsoo.ru/ff0d2a6
C
XUMHYECKHE dIIEMEHTHI. 3HAKU bu6mmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 1 0 0 https://m.edsoo.ru/ff0d2be
3JIEMEHTOB 8



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/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

8 IIpocThie U c10XkKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a6
c
bubmmoreka [{OK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d5
0
3aKOH TOCTOSHCTBA COCTaBa
10 BellecTB. Xumudeckas hopmysa. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOcHUTENNbHAS aTOMHAs Macca. bu6moreka [IOK
11 | OtHOocuTeNbHAS MOJICKYISIpHAS https://m.edsoo.ru/ff0d323
macca C
bu6mmoreka [IOK
MaccoBas 10711 XUMHYECKOTO
12 https://m.edsoo.ru/ff0d350
3JIEeMEHTa B COCTMHCHUHT c
Koaunuectso BemecrBa. MoJb. bubmorexa LOK
13 https://m.edsoo.ru/ff0d523
MognspHas macca 0
14 duszndeckre U XUMHICCKHUE bu6mmoreka [IOK
SIBJICHUSI. XUMHUUYECKasl peaKius https://m.edsoo.ru/ff0d37fa
bubnuoreka [JOK
[Ipu3Haku U yCiaoBUS MPOTEKAHUS
15 . https://m.edsoo.ru/ff0d3al
XUMHUYECKUX PEAKIUi 6
bubmuoreka [JOK
3aK0oH COXpaHEHUs MacChl
16 https://m.edsoo.ru/ff0d3b8
BEIECTB. XUMUUYECKUE YPaBHEHUS 8
17 Brrunciienust kKoiuuecTBa, MacChl bubmuoreka [JOK

BCIICCTBA M0 YPAaBHCHUSAM

https://m.edsoo.ru/ff0d570



https://m.edsoo.ru/ff0d2a6c
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
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

XUMHUUYECKUX PEaKLINi

8

Krnaccudukanus XuMHUYECKUX

bubmmoreka [{OK

18 | pearuuii (coepumnerns, https://m.edsoo.ru/ff0d3f34
pasiioKeHus1, 3aMeIeHUsI, 0OMEHa)
M. B. JlomOHOCOB — y4€HBIii- bubnuorexa [JOK

19 | osHnuknoneauct. O6o0ImIEeHNE U https://m.edsoo.ru/ff0d40c
CHCTEMaTH3aIlnsl 3HAHUI 4
KonTponsnas pabora Nel no teme bubnuorexa [JOK

20 | «BemecTBa 1 XUMHUYECKHE https://m.edsoo.ru/ff0d429
peaxIun» 0
Bo3ayx — cmech razos. Cocras bu6moreka [IOK

21 | Bo3ayxa. Kucinopom — ameMeHT u https://m.edsoo.ru/ff0d448
npocroe BemecTBo. O30H [
duznuecKue 1 XHMUIECKHE
CBOMCTBA KUCJIOpOa (peakiuu bubmorexa OK

22 https://m.edsoo.ru/ff0d461
okucnenus, ropenue). [lonstae 06 4
OKCHJIaX
CrocoObl MoTy4eHus1 KUCIIOPOia B bubnuorexa [JOK

23 | nabopaTOpHUH U MPOMBIIIICHHOCTH. https://m.edsoo.ru/ff0d497
[TpumeHneHue kuciaopoaa a
TennoBoii 3 HeKT XUMHIECKOM
peakuuu, IOHATHE O bubnunoreka [JOK

24 | TepMOXMMHUYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d479
9K30- U DHJIOTEPMUYCCKHUX 0
peaxIusax
TornuBo (HeTh, yroib U METaH). bubnuoreka [IOK

25 | 3arpssHeHHe BO3/yXa, CIIOCOObI https://m.edsoo.ru/ff0d4c4

CTro MpeaoTBpaliCHus

a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
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
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 mo
teMe «llonydyenue u cobupanue

bubmuoreka [JOK

26 https://m.edsoo.ru/ffOd4ae
KHCJIOPO/1a, U3YYCHHUE €0 5
CBOMCTBY =
Bogopom — »ieMeHT 1 TpocToe bubmmorexa [TOK
27 AOPOA P https://m.edsoo.ru/ffod4dd
BemecTBo. Haxoxaenue B npupoae 0
dOu3nyecKre U XUMUYECKUE bubmmoreka [{OK
28 | cBoiictBa Bogopoa. [IpumeHenHme https://m.edsoo.ru/ff0d4dd
BOJIOpOJIA 0
bu6moreka [IOK
29 | TloHsTHe 0 KMCIIOTaX U COJIAX https://m.edsoo.ru/ff0d50d
2
Crioco05blI MOJIyUYEeHUs] BOAOPOJIa B bubmmorexa [OK
30 i p https://m.edsoo.ru/ff0d4dd
naboparopuu 0
IIpa eckast pabota Ne 4 o
31 ep ; TPIITq . :p e I/ITCO6I/I arllme bubmorexa OK
TeMe «lomyaent p N https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yYEHUE €r0 CBOMCTBY
N bu6mmoreka [IOK
M i 00 .3
32 OVIPHBIM ODBEM T430B. SaKOH https://m.edsoo.ru/ff0d542
ABoraapo e
Brruucnenus o6b€Ma, Koau4ecTBa bubmuoreka [JOK
33 | BemiecTBa rasa o e€ro u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA WIH 00BEMY 0
Brrunciaenust 006M0B ra3oB MO
ABHEHHIO PeaKIMHM Ha OCHOBE bubmiorexa LIOK
34 P peart https://m.edsoo.ru/ff0d570

3aKOHA 00BEMHBIX OTHOLIEHUI
rasoB

8



https://m.edsoo.ru/ff0d4ae2
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
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

dusznueckue 1 XUMHUYECKUE

bubmuoreka [JOK

35 . https://m.edsoo.ru/ff0d587
CBOHUCTBA BOAbI a
CocraB ocHoBanui. [lonsrue 00 bubnmorexa LHOK
36 https://m.edsoo.ru/ff0d59e
WHIUKATOPaX 9
Bona kak pactBopurens.
0 bubmmoreka [{OK
ACBIIIICHHBIC 1 HCHACBIIIICHHBIC
37 https://m.edsoo.ru/ff0d5b4
pactBOpbl. MaccoBas 101 0
BEII[ECTBA B PacTBOPE B
[IpakTueckas padora Ne 5 no
bu6moreka [IOK
teMe «[IpuroToBIIeHHE PAaCTBOPOB
38 . . . https://m.edsoo.ru/ff0d5eb
C OIpeIeIEHHOW MACCOBOM JIOJICH .
PacTBOPEHHOTO BEWMIECTBA» -
KontponbHas padota Ne2 o teme bubmmorexa [OK
39 https://m.edsoo.ru/ff0d634
«Kucnopoa. Bonopon. Boga» 5
bu6mmoreka [JOK
Okcuapl: cocTaB, KiaccuuKaius,
40 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
[Tonyyenue u xumu4eckue bubnuoreka [JOK
41 | cBoO¥NCTBa KMCIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664
aM(dOTEepHBIX OKCHUIOB e
bubmuoreka [JOK
OCHOBaHHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67¢c
KJ1accu(uKanus, HOMEHKIIATypa .
bu6mmoreka [JOK
[TomyueHnue u XuMU4eCKHe
43 https://m.edsoo.ru/ff0d67c

CBOMCTBa OCHOBaHUH

a



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
https://m.edsoo.ru/ff0d5eba
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/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccudukarmus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yenue u xummudeckue bubnuorexa [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, bubmmoreka [{OK
46 | cnocoObI OTYJICHUS, XAMUICCKIEC https://m.edsoo.ru/00ad947
CBOICTBA 4
[IpakTueckas padora Ne 6.
bubmmoreka [IOK
Pemenue skcriepuMeHTATBHBIX
47 https://m.edsoo.ru/00ad9b7
3a1a4 o TeMe «OCHOBHBIE KIIACCHI c
HEOPraHWYECKUX COCAMHEHUIN -
I'eneTnueckas CBsA3b MEXKIY bubmuorexa [JOK
48 | xIaccaMH HEOPraHUYECKHX https://m.edsoo.ru/00ad9a5
COCTMHEHNH 0
bu6mmoreka [IOK
O00011IeHNEe U CUCTEMATU3ALMS
49 . https://m.edsoo.ru/00ad9ch
3HaAHUH
2
KontponbHas padota Ne3 mo teme bubnuoreka [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9el
HEOpPraHWYECKUX COCTUHEHUN" a
[TepBbie TOTBITKH KIacCUpUKAIIIH bubnuoreka [JOK
51 | xumuyeckux 3yeMeHTOB. [loHsTHE https://m.edsoo.ru/00ad9ff
O TpyMmax CXOAHbBIX SJIEMEHTOB a
[Tepunoandeckuii 3aKOH 1
bubmuoreka [JOK
[Tepuoauueckas cucrema
52 https://m.edsoo.ru/00ada52
XHMHUYECKUX 31eMeHTOB JI. H. c
Meneneena -
53 | Ilepuoasl, rpymibl, HOATPYIIIIBI bubnuoreka [IOK



https://m.edsoo.ru/ff0dfee2
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
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52
c

Crpoenue atomoB. CoctaB

bubmmoreka [{OK

54 https://m.edsoo.ru/00ada34
aTOMHBIX saep. M30Tomb! 5
CtpoeHue AIeKTPOHHBIX 000JI0UeK
bubmmoreka [IOK
aTOMOB DJIEMEHTOB
55 . https://m.edsoo.ru/00ada6b
[Iepunoanueckoii cucremsl /1. U. c
MeHeneeBa -
XapakTepucTUKa XUMHUYECKOTO
bu6moreka [IOK
3JIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada82
[Tepnoanueckoii cucreme J1. U. 4
MeHeneeBa B
3Hauenue [lepuoamyeckoro 3akoHa
bu6mmoreka [IOK
JUTSI pa3BUTHS HAYKH U TTPAKTUKH.
57 N https://m.edsoo.ru/00ada96
. . MenneneeB — y4€HBIH, o
MeAaror U rpax 1aHuH -
bu6mmoreka [JOK
DIEeKTPOOTPUIIATEIILHOCTh ATOMOB
58 https://m.edsoo.ru/00adaab
XUMHAYECKUX DIIEMEHTOB g
bu6mmoreka [IOK
59 | Hounas xumuyeckas CBSA3b https://m.edsoo.ru/00adac3
4
bubmuoreka [JOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaab
XUMHYECKas CBA3b 3
bu6mmoreka [JOK
KoBanenTHas HenonspHas
61 https://m.edsoo.ru/00adaab

XUMHUYCCKas CBA3b

9



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
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

bubmuoreka [JOK

62 | CreneHb OKUCICHUS 1 https://m.edsoo.ru/00adae2
8
OKucIuTeIbHO- bubmorera [JOK
63 1 https://m.edsoo.ru/00adb07
BOCCTAHOBHUTCIIBHBIC peaKIII/II/I 6
bubmmoreka [{OK
64 | OxuciauTean ¥ BOCCTAHOBUTEIN 1 https://m.edso0.ru/00adb07
6
KonTponsnas pabora Ne4 no teme bubnnorexa [JOK
65 | «CrpoeHne aToma. XuMUIecKast 1 https://m.edsoo.ru/00adb48
CBSI3bY» 6
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° iu cHue 1 1 https://m.edsoo0.ru/00adb33
CHCTEMATHU3ALN 3HAHUI c
. bu6mmoreka [IOK
P . O600menne
67 C3CPBHBI YPOK ill e 1 https://m.edsoo.ru/00ad9ch
CHCTEMATHU3ALNS 3HAHUI »
. bu6mmoreka [JOK
P . O600menne
68 C3CPBILIN YPOK © EH e 1 https://m.edsoo.ru/ff0d61c
CUCTEMATHU3ALU 3HAHUI 6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
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

N KoaunuyecTBO 4acoB DJIeKTPOHHBbIE
°
Mara uudposbie
n/| Tema ypoka KouTtpoJbHble IIpakTUyeckue
Bceero H3yUYeHHs o0pa3oBaTe/ibHbIE
n padoThI padoTsbI
pecypchl
[Iepnoanyeckuil 3aK0H.
1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
U. Menneneena
3aKOHOMEPHOCTH B
5 W3MEHCHUU CBOWCTB 1 0 0 bu6mmoreka [IOK
XUMHYECKUX DJIEMEHTOB https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MTEPUOTOB
Knaccudukanus u
3 HOMEHKJIaTypa 1 0 0 bubmorera [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIECTB
Bunel xuMuueckou CBSA3U U
4 THIIbI KPUCTAJUTHICCKHUX 1 0 0 bubmorexa HOK
N p https://m.edsoo.ru/00adbac6
pemeéTox
Kontponbras padorta Nel no
teme «I[loBTOpEeHME M
5 yriayOiieHne 3HaHu’ 1 1 0
OCHOBHBIX pa3/esioB Kypca 8
KJIaccay
Knaccudukarus
N bubnmuoreka [JOK
6 XUMHUYECKUX PEAKIUH 11O 1 0 0

Pa3JIMIHBIM IIPpHU3HAKaAM

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XUMHUYECKON PEAKIUU.

bubmuoreka [JOK

;
ITousiTe 0 TOMOT€HHEIX U https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHIX
TlousiTie 0 XUMHYECKOM
paBHOBecuu. DakTopHI,

8 BJIMSIFOIIME HA CKOPOCTh bubnuoreka [JOK
XUMHUYECKON PEaKIuu U https://m.edsoo.ru/00adc28c
MOJ0KEHNE XUMHUYECKOTO
paBHOBECHsI
OKHUCIIUTETBHO-

9 BOCCTAHOBUTELHEIE bubmmorexa [OK

https://m.edsoo.ru/00adcade
peakiumn
Teopust 3IEKTPOTUTUYECKOIN
10 mucconuanmy. CHIIbHBIE U bubmorexa LOK
' https://m.edsoo.ru/00adcd68
ca0ble AIIEKTPOTUTHI

1 HNonnbie ypaBHEHUS bubnuoreka [IOK
peakuui https://m.edsoo.ru/00add448
XHUMHYEeCKHE CBOMCTBA
KHCJIOT U OCHOBAaHUHU B

12 CBeTe IIpeAcTaBIeHUI 00 Eubmorexa HOK

p N https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON
JIACCOLIUAIAN
Xumuueckue cBoiicTBa
COJIEH B CBETE
13 MIpEACTaBIEHNI 00 bubmnorexa [IOK
p . https://m.edsoo.ru/00add8b?2
ANEKTPOJIUTUYECKON
JIUCCOIAIIAN
14 [Tonsartue o rusponuse comnei bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

https://m.edsoo.ru/00add9d4

O06o0611eHNE U

bubmuoreka [JOK

15 cUCTEMaTH3alMs 3HAHUI https://m.edsoo.ru/00addd12
y ?;):II:IT;;TKM pabota Ne 1. Bu6morexa LIOK
https://m.edsoo.ru/00addbfa
9KCIIEPUMEHTAJIBHBIX 33729
Kontponbnas padota No2 no
17 | Teme «DQNeKTpoIuTHYECKast bubnnorexa [JOK
JIMCCOIMAIUs. XUMHUYECKHE https://m.edsoo.ru/00addec0
peaKIru B paCTBOPAX»
OO1as xapaKTepUCTHK
18 FaJIIi)IFGHOBI:.)a)(I/Ii/IpI/I‘ICeCKI/Iae bubmorexa OK
N https://m.edsoo.ru/00addfe2
CBOMCTBA Ha MTPUMEPE XJI0pa
XnopoBonopoa. Comnsanas
19 KHCIIOTa, XUMHAYECKUE bubmuorexa [JOK
CBOMCTBA, MOJTyYEHHUE, https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTrueckas padota Ne 2
20 no teme «llonydyenue bubnunoreka [JOK
COJISHOM KHUCJIOTHI, https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTB»
Brruncienus mo
21 YpaBHEHUSM XUMHUYECKUX bubmuoreka [JOK
peaKIuii, €CJIi OJIUH U3 https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
29 OO1as xapakTepucTuKa bubnuoreka [JOK
251eMeHTOB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
23 | AmnoTponHbie bubnuorexa [IOK



https://m.edsoo.ru/00add9d4
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
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

MOIU(UKAIIIH CEPBI.
Haxoxnenue cepbl u €€
COEIMHEHUH B IIPUPOJE.
XHAMHUYECKUE CBOMCTBA CEPBI

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

CepoBoa0po1, CTpOCHHUE,

24 | (¢usnyecKkue U XUMHUYECKUE brbmmorexa OK
. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHas
o5 KHUCII0Ta, (PU3HYECKUE U bubnuorexa [JOK
XAMHYECKHE CBOICTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHE
XUMUYECKUE PEAKIINH,
JIe)KaIHe B OCHOBE
MIPOMBIIIJICHHOTO Crioco0a
26 MTOJTyYCHHS CEPHOM bubmorera [JOK
v P https://m.edsoo.ru/00adec8a
KHCIIOTBL. XUMHYECKOE
3arpsi3HEHUE OKPYKarolen
Cpellbl COeTMHCHHUSMU CEPBI
Brruncnenune maccoBoit
27 JIOJIY BBIXOJa IPOIYKTA Eubmrorexa HOK
POIYK https://m.edsoo.ru/00adec8a
peakIuu
OO6mras xapakTepucTuKa
3JEMEHTOB V A-TpYIIIIbL.
pyH bubnuoreka [IOK
28 A30T, pacipocTpaHEHHUE B
https://m.edsoo.ru/00adeea6
npupo/ie, GU3NIecKue u
XUMUYECKHE CBOMCTBA
AmMuak, ero pusnyeckue u
N bubnmuoreka [JOK
29 XUMHYECKHE CBOMCTBA,

MOJIYYCHHUEC U MPUMCHCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004

[IpakTtuyeckas padora Ne 3
o teme «Ilomyuenue

bubmuoreka [JOK

30 aMMHaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOMCTB»
A3oTHAg KHCJI0Ta, €
31 | ¢usnyeckne U XUMHYECKUE brbmmorexa OK
. https://m.edso0.ru/00adf306
CBOICTBa
Hcnonp3oBanue HUTPATOB U
COJIEW aMMOHHSI B Ka4eCTBE
32 MUHEPaAJIbHBIX YIOOPEHUIA. bubnuoreka [IOK
XHWMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKpY)KarolEenl Cpeibl
COEJIMHEHUSIMU a30Ta
®docdop. Oxcun pochopa
33 (V) u pocdopHas kucnora, bubnuoreka [IOK
(hM3UYEeCKUEe U XUMHYECKUE https://m.edsoo.ru/00adf68a
CBOWCTBA, MTOJIyYCHHE
Hcnonws3oBanue docdaTtoB B
KayecTBE MUHEPATbHBIX
34 | ynoOpenwuii. 3arps3HEHHE bubmorexa HOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHON CpelIbl
docharamu
Yrnepon, pacnpocTpaHeHue
35 B nplfponel,) (bPIZI?»)I/I‘IefKI/Ie u bubmmorexa [JOK
. https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOMCTBA
Oxcunpl yraepona, ux
36 ¢bu3nyeckrue 1 XUMHUYECKUE bubnuorexa [IOK

CBOMCTBA. DKOJIOTUUECKHE
HpO6J’ICMLI, CBA3aHHBIC C

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



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

okcuzaoM yriepoa (1V)

VYronpHasg KUciioTa u eé

bubmuoreka [JOK

37 conm https://m.edso0.ru/00ae006¢c
[IpakTtuyeckas padora Ne 4
o teme "llonyuenue
38 | yrmekucioro rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
KapOoHaT-uOH"
HepBOHaqaanme TIIOHATHUA
39 00 OpraHMYecKux bubmuorexa [JOK
BEIIlECTBaX KaK O https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia
. bubmuorexa [JOK
40 Kpewnit it ero coeaerms https://m.edso0.ru/00ae080a
[TpakTruueckast pabota Ne 5.
Pemenne
41 AKCIEPUMEHTAIBHBIX 33724 bubnuoreka [IOK
1o teme «BaxHeiime https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M X
COCTUHCHUSDY
Kontponbras padota Ne3 o
42 TeMe «Baxaelmme bubnuoreka [JOK
HEMETaJUIbl U X https://m.edso00.ru/00ae0el8
COCTUHCHUS»
OO1as XxapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB —
bu6mmoreka [JOK
43 MeTajIoB. MeTamandueckast

CBA3b U MECTAJIJIINYCCKaA
KpucTallinyecKas pCI_HéTKa.

https://m.edsoo.ru/00ael103e



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

dusznueckue cBoiicTBa
METAJIJIOB

XUMHUYECKUE CBOUCTBA

44 METAILJIOB. bubmmoreka [{OK
DNEeKTPOXUMHUYECCKUHN PSiT https://m.edsoo.ru/00ae1156
HaIlpsHKEHUH METaJUIOB
O611ue cnocoObl NOTy4YeHUs
MeTaiuioB. CIjIaBhL
Brrunciaenus mo

45 ABHEHUSIM XUMHUUECCKUX bubmorera [JOK
P . https://m.edsoo.ru/00ael156
peaKIuii, eCliv OJIUH W3
peareHTOB COJIEPYKUT
MIPUMECH

46 [Tonsatue o xKoppo3uu bubnuoreka [IOK
METaJJIOB https://m.edsoo.ru/00ael1278

bu6mmoreka [IOK

47 eJ10 € MeTall
[lenotrbre MeTALIL https://m.edsoo.ru/00ael4b2

48 OKcuIbl U TUAPOKCHUIBI bubnuoreka [JOK
HATpUs U KaJust https://m.edsoo.ru/00ael4b2
Illenoyno3zemMenbHbIC

. bu6mmoreka [JOK
49 MeETaJUIbl — KAJIBIIUHA 1
. https://m.edsoo.ru/00ael15e8
MarHui

50 Baxneiimmne coetuHeHNS bubmuoreka [JOK
KaIbIIUs https://m.edsoo.ru/00ael15e8

51 O6o0menue u
CUCTEMaTH3aIusl 3HAHUH

59 JKEcTkoCTh BOABI M CIIOCOOBI bu6mmoreka [JOK

eé ycTpaHeHus

https://m.edso0.ru/00ae1886



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

[Tpaktuyeckas padora Ne 6

53 1o teme "YKEcTKoCTh BOJEI U buGnnorexa [IOK
.. " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTPaHCHUS
. bubnuorexa [JOK
>4 ATIOMHHHH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe cBOICTBA bubnuorexa [JOK
OKCH/JIa ¥ TUJIPOKCUA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keseso https://m.edsoo.ru/00ae1d86
OKcHuIbI, THAPOKCHUIBI U
57 cou >I<ene3zlt1 r()II) u iIKenesa bubmorera [JOK
(1) https://m.edsoo.ru/00ae35e6
58 O06o06mmeHne u
CcHUCTeMaTH3aIlnsl 3HaAHUI
[TpakTruueckast padota Ne 7.
Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 bubmmorexa [OK
. https://m.edsoo.ru/00ae3de8
mo TeMe «BaknHenme
METaJUIBl U UX COCAUHCHHUSI
Beruucnenus no
YpaBHEHUSM XUMHUYECKHUX
peaKIuii, eClIi OJIUH W3
50 pearecHTOB JaH B H30BITKE bu6mmoreka [JOK
WJIA COJIEPKUT TIPUMECH. https://m.edsoo.ru/00ae1750
Brramciienus maccoBoit
JIOJTU BBIXOJ1a IPOAYKTA
peaxiuu
61 O6o0menue u

CHCTeMaTHu3alus 3HaHui



https://m.edsoo.ru/00ae1ae8
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

KonTtponsnas padora Ne4 mo
62 Teme «Baxueitmme 1
MCETAJJIBI U UX COCIUHCHU )
BemecrBa u matepuainsl B
63 [IOBCEIHEBHOM KU3HA 1 bubmorexa [IOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XHUMUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYXKaroILEH cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHnn 1 bubnnorexa [JOK
AKOJIOTMYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
PesepBHBIi ypoK.
66 O6og eHI/IeyII?I 1 bubmorera [JOK
m . https://m.edsoo.ru/00ae0d0a
cucreMarui3anus 3HaHUUu
Pe3epBHbIit ypok.
67 O6og eHI/IeyE 1 bubmorexa OK
m . https://m.edsoo.ru/00adb33c
cUCTeMaTH3alus 3HaHUH
Pe3epBHbIit ypok.
68 | OGobucHue 1 1 bubmorera [JOK
B . https://m.edsoo.ru/00ad9cb2
cUCTeMaTH3alus 3HaHUH
OBILEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

https://edsoo.ru/metodicheskie-materialy/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

[Toptan dynmameHTanpHOro XumMudeckoro oopazosanus ChemNet.
Xumunueckast nHpopMalnonHas cets: Hayka, oOpa3oBanue, TEXHOJIOTUA
http://www.chemnet.ru ['azeta « XumMus» U calT 11 yuutens «5 uay Ha ypok
XUMHUN

http://him.1september.ru Equnas xomnekius [IOP: [IpeaMeTHast KomteKus
«XUMUS»



