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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENnoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX 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 oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XHMHUH CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

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



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHUEeM 0a30BOM HAYKH XMMHH Ha ONpPENEIEHHOM JTare 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
OpraHUYeCKON XUMUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHIMITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHUSI O CTPOEHUU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
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€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5-7 knacce» u «Pu3zmnKa. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUYECCKUX MOJOKECHUH,
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 TPUMEHEHWH B Y4YeOHO-IIO3HABATENbHOW M Y4YEOHO-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 MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATENbHON JeATEIbHOCTH, HAyYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMMWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOUIUX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3ysd 3HAHUS W OMbBIT, MOJY4YCHHBIC MPU H3YUCHHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TMOBEACHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
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 MpO(uWiIsi U HANpaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4ncaO YacoB, OTBEAEHHBIX M M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3akOH TOCTOSIHCTBA cocTaBa BellecTB. (OTHOCHUTENbHAs aTOMHasi Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

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

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHHe TUIPOKCHA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOJIOJEHWE W  ONHWCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BellecTBo. HaxokaeHue kuciopona B mpupone, (GU3MYECKMEe M XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



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

TerioBoit >P(GEeKT XUMUYECKON pPEeaKUUU, TEPMOXUMHUYECKHE 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, (Qunueckue U XMMHYECKHE CBOMCTBA, NPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BElIeCTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOABI. OCHOBaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

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

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimaTypa ocHoBaHui. DPU3MYECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknatypa comneil. @usndeckne U XMMHUYECKHE CBOWMCTBA COJIEH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HabOIt0IeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3aumojaeircTBre Bomopoaa ¢ okcugoMm meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeictBus okcunga mean (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUI.

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

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
TPYIINax CXOJHBIX DJIEMEHTOB (IEJIOYHBIE U IIEJIOYHO3EMEIbHbIE METaJlIbl,
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
[Tepunognueckont cucrtembl xumuueckux anemeHToB [[. 1. Menneneea. [lepuoabt
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMoB TepBbIX 20 XMMHYECKUX  DIIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJINYECKUX CBOMCTB 110 TPYIIIaM U IEPUOIAM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3J1€EMEHTOB. IOHHAsI CBSA3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PAacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOJIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KilacCudUKalusi, NEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEIUYUHBI, €TUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

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

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEIMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JieMeHTOB B llepuonnueckoi
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

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

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKHX peakiusax. [[oHATHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEITbHO-BOCCTAHOBUTEIBHOM peaxkiuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
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 YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIe B CBET€ TMPEJACTABICHUN 00 DIIEKTPOJIUTUYECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;opua HaTpus), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakinu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMALMM KHUCIOT, IIEJIoYed U CcoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TMPU3HAKK  TMPOTEKAHUS  pPEaKIUid  HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOIIBKD KAaYECTBEHHBIX pPEaKkUMil Ha HWOHBL, PEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMMHUYECKHME CBOWCTBA HA TNIPUMEpPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpOAd, CTpOeHHE, (HU3MYECKUE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanue B OCHOBE NPOMBIIIJIEHHOTO CHoco0a TMOJIyYEeHHs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



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

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kilacca KUCIOT M crHeluuueckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajoTponHeie Moaudukanuu Gochopa, GUMUECKUE MU XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEpoJ,  aJUIOTPOITHbIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHe. DKOJIOrMYecKHUe MpOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOAHBIA 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 KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero d¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYYCHHUE W
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, Xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COeOUHEHMSIMU  (BO3MOXHO  HCIOJB30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJIeHHE Mpu3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUii Ha MOH aMMOHHUS U GocdhaT-uoH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IpoIEecCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYEHHE TNPU3HAKOB HX MPOTEKAHUS, O3HAKOMJIEHUE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl mosyyeHus MeTauioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXKJICHUE B IPUPOAE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



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

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diiemeHtoB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [leproanueckoi cucteMe XuMHUECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MengeneeBa, CTpOEHHE aToOMa, HAXOXJIE€HUE B mnpupoae. PuU3MYECKUE Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YEHHE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKejle3a B KUCIOPOJe
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU WOHAMHU HAaTpus, Kajlusg M KalblMs (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuasibl B NMOBCEJHEBHOM KW3HM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuun B pemieHnn 3KOJI0TrHYeCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHUE KaK OOMUX E€CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPECHHE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JMAJICKTPUKH, (POTODIIEMEHT, BEIIECTBO, TeNOo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, npIxaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAIUA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUIECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKH B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGpOpMAIUEH O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M MpaBUJaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, TIIO3HABATENIbHBIX 3374, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiuw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAay4YHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOAMMBIE i1 OOBSCHEHUS HAOII0/IaeMbIX MPOIIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JH0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TNPUMCHEHUS TPECIAMETHBIX 3HAHWW TI0 XUMHH, OCO3HAHHBIH BBHIOOP
WHAVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUS ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAILHON CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3uecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIOCHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOIIEH NPUPOJHONU CPEIOH, JJISI OBBIIICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON TPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuYMBalOT (POPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMN: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIICIATH WX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOIb3yEeMbIC B XHMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble ucciaenoBarejabcKHe JeCTBUA.

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

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

Pabora ¢ unpopmaumeii:

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



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

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

KommyHukaTuBHBIE YHUBepcadbHbIe YUYeOHbIe 1eiCTBUA:

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

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JeiaTh MPe3eHTaIUI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIIEIOBATENbCKOM  JEATENbHOCTH TpPU  PELICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITEeNBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CIIOCOOBI pelieHusT yUeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



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

K koHiry oOydenus B 8 ki1acce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOJAHOPOAHAS ), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAS W HEMOJSIpHAs KOBAJICHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHATUS MIPU ONUCAHUH BEUIECTB U UX IIPEBPAILCHHI;

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

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

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT MX moJjiokeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

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



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij A1pa, 00IlIee YUCIIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM IPOTEKAHMS XHWMHYECKUX IIPEBPAILCHUN B
Pa3JINYHBIX YCIOBUAX;

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

IPUMEHATh OCHOBHBIE OINEPAlMH MBICIIUTEIBHONW JEATEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NMO3HAHUSI — HAONIOICHHE, W3MEpEeHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJXYYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs] JTUCCOLMAIMS, PEAKIHUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAaJICHTHAs, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHSTHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COE€IMHEHUW 1o (opMynam, BUI XUMHUYECKOM
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
PEILIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpeqielieHie HMX 1O JJICKTPOHHBIM  CJI0SIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOLIUX B pEaKUUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJIAPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB,;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBPALICHUA B pa3IUYHbBIX
YCTIOBHSIX;

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

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

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAaX HEOPTaHWYECKUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNE, W3MEpEHUe, MOICIUPOBAHUE, IKCIEPUMEHT (pEeasbHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KIIACC
KosmmmuyecTBo yacos
Ne HaunmeHoBaHMe pa3aeioB DJIeKTpOHHbIe (L (POBbHIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n U TeM NPOrpaMMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoTsbI

Paznen 1. HepBOHa‘laﬂbele XUMHUYECCKHEC TTIOHATUSA

Xumusi — BaxkHast 00J1acTh .
Poccuiickast anekTpoHHas mIKoyia
€CTECTBO3HAHUS U

1.1 DAKTIECKO 5 2 https://resh.edu.ru/subject/29/ bubnnoreka
P IIOK https://m.edso0.ru/7f41837¢

JACATCIBbHOCTH YCJIIOBCKA

Poccuiickast aneKkTpoHHas mIKoJIa
BemectBa n xummuueckue i
1.2 U 15 1 https://resh.edu.ru/subject/29/bubmuorexa IIOK
peaidt https://m.edsoo.ru/7f41837c

Hroro mo pazgeny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosyx. Knenopos, Poccuiickas BHCKTp()-HHaH IIKoJIa
2.1 TomsTHe 06 oKeHIaX 6 https://resh.edu.ru/subject/29/ bubnunoreka
HOK https://m.edso0.ru/7f41837¢
BosopoIomsrie 0 Poccuiickas ayeKTpoHHas IIKOIa
2.2 8 1 https://resh.edu.ru/subject/29/ bubnunoreka
KHEHOTax 1 COMIX IHOK https://m.edsoo.ru/7f41837c
Bosta. Pactsopsr. Tlonstie Poccuiickas ayeKTpoHHas IIKoIa
2.3 06 OCHOBAMILX 5 1 1 https://resh.edu.ru/subject/29/ bubmuoTeka
IHOK https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX https://m.edsoo.ru/7f41837c



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

COEIMHEHUN

Wroro mo pazueny 30

Paznen 3. Ilepuoanyeckuii 3axoH u Ilepuonnyeckas cucrema xumuyeckux 3jiemenToB /1. U. MenaeneeBa. CTpoeHne aToMoOB.

XumMuueckas cBs3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Iepnoanueckuil 3aK0H U
[Iepnoanueckas cucrema
3.1 XUMHYECKUX AJIEMEHTOB /J[. 7
U. MenneneeBa. CtpoeHue
aToma

Poccuiickast anekTpoHHas mIKoia
https://resh.edu.ru/subject/29/ bubnuoTeka
[HOK https://m.edsoo.ru/7f41837c

XUMHYECKasA CBA3b.

Poccuiickast anekTpoHHas mIKoIa

3.2 ORuCIHTEEHO- 8 1 https://resh.edu.ru/subject/29/ bubnuoTeka
BOCCTAHOBHTCILHPIC IIOK https://m.edso0.ru/7f41837¢
peakiuu

Poccuiickast aneKkTpoHHasl MIKoJIa
Hroro mo pazgeny 15 https://resh.edu.ru/subject/29/ bubnuoTeka
IIOK https://m.edso0.ru/7f41837¢
Poccuiickas aieKkTpoHHas Ko
PezepBHOE Bpemst 3 https://resh.edu.ru/subject/29/ bubnuoTeka

HOK https://m.edso0.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 08 4



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41837c

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponbsie | Hpakruseckue (uu¢posrIe)
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
Poccniickas aekTpoHHas
[ToBTOpEHue u yriydieHne 3HaHUN tkosa i

11 OCHOBHEIX pasenios Kypea § Kiacca 5 1 https://resh.edu.ru/subject/29/
bu6moreka [IOK
https://m.edso00.ru/7f41a636
Poccniickas aekTpoHHas

OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX Hrko1a .

12 peakuit 4 https://resh.edu.ru/subject/29/
bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
Poccuiickas snexkTpoHHas

DIEKTPOTUTHIECKAs JUCCOIHAIIHS. Hkosa .

1.3 XHMiecKie peakitit B paCTEOPax 8 1 1 https://resh.edu.ru/subject/29/
bu6mmoreka [JOK
https://m.edso0.ru/7f41a636

Utoro no pazneny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
Poccuiickas anekTpoHHas
OO1as XxapakTepUCTUKA XUMUYECKHIX Hko1a .
2.1 4 1 https://resh.edu.ru/subject/29/

anemeHToB VIIA-rpynmnsl. [anorens

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636

OOm1ast XxapakTepUCTUKAa XUMMUYECKHX

Poccuiickas a5eKTpoHHas

IKoJja
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 https://resh.edu.ru/subject/29/
COEIMHEHUS bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
Poccniickas a5eKTpoHHas
OO6mast xapaKTepUCTHKAa XUMUUYECKHUX MIKOJIA
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 https://resh.edu.ru/subject/29/
COEIMHEHUS bubnuoreka [JOK
https://m.edso0.ru/7f41a636
Poccniickas anekTpoHHas
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX MIKOJIA
24 anemeHToB |VA-Tpynmel. Yriepona u 8 https://resh.edu.ru/subject/29/
KPEMHHH U UX COCANHEHUS bubnuoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 25
Pa3nen 3. Merasiibl M X cOeANHEHHUS
Pocculickas snexkTpoHHas
IKoJIa
3.1 OO0mue CBOMCTBA METAIIOB 4 https://resh.edu.ru/subject/29/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Poccuiickas aneKTpoHHas
IKoJja
3.2 Bakneiime MeTaIbl U UX COCTUHEHUS 16 https://resh.edu.ru/subject/29/
bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 20



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636

Paznen 4. Xumus u okpy»amomas cpeaa

4.1 BemectBa 1 MmaTepuaisl B )KM3HU YEJIOBEKA

Poccniickas a5eKTpOHHAs
IIKOJIa
https://resh.edu.ru/subject/29/
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

PesepBHOE Bpems

Poccniickas anekTpoHHas
IIKOJIa
https://resh.edu.ru/subject/29/
bu6moreka [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Poccniickas ayekTpoHHas
IKoJja
[Ipenmer xumuu. Poss xumuu B )
1 Ky3HI Tenoneka. Tera i BelmecTsa 1 https://resh.edu.ru/subject/29/
' H BuGmiorexa [IOK
https://m.edsoo.ru/ff0d210c
Poccniickas anekTpoHHas
IKoJja
[Tonatue 0 MmeToax MO3HAHUSA B )

2 M 1 https://resh.edu.ru/subject/29/
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e

[Ipaktuueckas padota Ne 1 «IIpaBuma Poccuiicias srexTponHas
paboTHI B TAOOPATOPUH U TTPUEMBI HroIa

3 OGpALICHHs ¢ TAGOPATODHEIM 1 https://resh.edu.ru/subject/29/

6p . patop bubnmuorexa [JOK
000pyIOBaHUEM
PYA https://m.edsoo.ru/ff0d23dc
Poccuiickas anekTpoHHas
1IkoJja
Uucrele BemecTBa U cMecu. CriocoOsl )
4 o TeTeHMS CMecei 1 https://resh.edu.ru/subject/29/
pasit bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca
5 [IpakTnyeckas padora Ne 2 1 Poccuiickas 351eKTpOHHAs
«Paznenenue cmecelt (Ha mpumepe IKoJja



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d227e
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d23dc
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d26ca

OUYHCTKH [TOBAPEHHOM COJIN)»

https://resh.edu.ru/subject/29/

bubmuoreka [JOK
https://m.edsoo.ru/ff0d28c8

6 ATOMBI 1 MOJIEKYJIbI Brbmiorexa LIOK
https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIIEMEHTHI. 3HAK! bubmmorexa [{OK

(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 cI0XKHBIC BEMIECTBA bubmorera [JOK
https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.

10 Xumunueckas popmyina. BaneHTHOCTh bubmorexa LIOK
https://m.edsoo.ru/ff0d2eae

ATOMOB XUMHYECKHX JICMEHTOB
Pocculickas snexkTpoHHas
OtHOoCHUTENBHAS aTOMHAs Macca. troa )

11 OTHOCHTEIbHAS MOTIEKYIADHAS Macea https://resh.edu.ru/subject/29/
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c

12 MaccoBas 10J1s1 XUMHYECKOTO bubnmuorexa [JOK

3JIEMEHTA B COECIUHEHUNU https://m.edsoo.ru/ff0d350c

13 KoaunuectBo Bemecrra. Moib. bubnuoreka [JOK

MognspHas macca https://m.edsoo.ru/ff0d5230

14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bubnuoreka [JOK

XuMuueckasi peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky u ycinoBUs NPOTEKAHUS bubnuoreka [IOK

XUMHUUYECKUX PEaKLINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHMsI MACChI BEILIECTB. bubnuorexa LIOK

XUMHUYECKHUE YpaBHCHHUA

https://m.edsoo.ru/ff0d3b88



https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BrlunciaeHus KOJIM4ecTB a, MacCChbl

Poccuiickas a5eKTpOHHAs

IKOJIA
17 BELIECTBA 0 YPABHECHUSIM https://resh.edu.ru/subject/29/
XUMUYECKUX PEAKLUN bubnuorexa [JOK
https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHYECKUX peaKIni
18 (coe I/IIiHI/ISIH a3JI0’KEHUS e bubnrotexa LIOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JIOMOHOCOB — y4€HBIN-
19 sHIMKIoNeucT. O600IEeHne U Bubnuorexa LIOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
20 KonTtponsnas pabora Nel no teme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKHE PEAKIINI https://m.edsoo.ru/ff0d4290
Bo3sgyx — cmech razos. Cocras
21 Bo3nyxa. Kucnopon — snemeHT u Bubmmorexa [JOK
AIES. poA https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
®u3nyecKkue 1 XMMHYECKHE CBOMCTBA
22 KHCJIOpoJia (PeaKIuyu OKUCICHUS bubmmorexa [TOK
POXia \peakl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 okcuaax
CriocoOsl MmotyueHust KUCIopoia B
23 1ab0paTOpUH U MPOMBIIIIICHHOCTH Bubmmorexa LIOK
PaTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 HeKT XUMHIECKOM
24 peaKkiuu, MOHSITHE O bubnunoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y DHAOTEPMUYECKUX PEAKITUIX
Tonnuso (HedTh, YTOJab U METaH).
(e, yr ) bubnuorexa [IOK
25 3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro

ONpeaAOTBPALLICHHUA

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o reme

26 «[Tomy4yenne u cobupanue KUCIO0poOaa bubmorexa [JOK
7 . P pPoAa, https://m.edsoo.ru/ff0d4ae?
W3Yy4YEHUE €ro CBOMCTBY
97 Bonxopox — anemeHT u nmpocroe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
Poccniickas a5eKTpoHHas
5 MIKOJIa
dusnueckre 1 XUMHUECKHE CBOIICTBA .
28 so0pona. [oMeHeHIe BoAoho https://resh.edu.ru/subject/29/
Aopona. 1p HOPOA bubmmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6moreka [IOK
29 I1
OHATHE O KHCJOTAX 1 COIX https://m.edsoo.ru/ff0d50d2
30 Crioco0pI moTy4eHust BOA0Opoaa B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[Ipaktruueckast pabota Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa [OK
i N p AOpOad, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
Poccuiickas snexkTpoHHas
MonspHsiii 00bEM ra3oB. 3aKOH HIKoJia .
32 ABOraIDO https://resh.edu.ru/subject/29/
P bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA
33 BEILECTBA ra3a 0 €ro U3BECTHOM bubmorexa LIOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brrunciaenust 006M0B Ta30B MO
34 aBHEHUIO PEaKIIMU Ha OCHOBE bubmiorexa LOK
yp "p H N https://m.edsoo.ru/ffod5708
3aK0Ha 00OBLEMHBIX OTHOIIEHNI Ta30B
35 dOu3nyecKrue U XUMUYECKHIE CBOMCTBA bu6nmoreka [JOK



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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BOJEI

https://m.edsoo.ru/ff0d587a

CocraB ocHoBauuii. [loasarue 00

bubmuoreka [JOK

36 HMHJMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 HaceiiienHbie 1 HEHACHIIIICHHBIC bubmmoreka [{OK
pacTBOpbl. MaccoBas J10Js BelllecTBa B https://m.edsoo.ru/ff0d5b40
pacTBope
[IpaxTnueckas padorta Ne 5 o Teme

38 «IIpuroroBneHue pacTBOpPOB ¢ bubnuorexa [JOK
ONpeAeNIEHHON MacCOBOU T0EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIMIECTBA»

39 KonTtponbnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnmopoa. Bomopoa. Boma» https://m.edso0.ru/ff0d6342
Oxkcuapl: cocTaB, Kiaccuuraus, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

Pocculickas snexkrpoHHas
[Tosnydyenne u XMMHUYECKUE CBOMCTBA IKOJIA

41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX https://resh.edu.ru/subject/29/
OKCHJIOB bu6mmoreka [JOK

https://m.edsoo.ru/ff0d664e

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

Poccwuiickas anexkTpoHHas
[TonyueHnue u XuMUYECKHE CBOWCTBA HHKo1a )

43 OCHOBAHIH https://resh.edu.ru/subject/29/
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, knaccuduxarus, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d587a
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 cnocoébllj I10JT )eHm{ XI/IMI/IIIZEKI/IG bubnmorexa LOK
N v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6. Pemmenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChl HEOPTAHUUECKHIX https://m.edsoo.ru/00ad9b7c
COeTUHEHUIN)
Poccniickast aekTpoHHas
IKOJIa
I'eHeTnyeckas CBA3b MEXKIY KiaccaMu )
48 HEODEAHIECKIX COeTHeNT https://resh.edu.ru/subject/29/
P A Bu6miorexa [JOK
https://m.edsoo.ru/00ad9a50
49 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COEMHEHN
[TepBbIe MOMBITKH KIACCH(PUKAITTN
51 XAUMHAYECKUX JJIEMEHTOB. [loHsTre o bubmiorexa LHOK
’ https://m.edsoo.ru/00ad9ffa
rpyImnax CXOAHbIX 3JICMEHTOB
[Teproauyeckuii 3aKOH U
bubmuoreka [JOK
52 [Teprouyeckas cucTeMa XUMHUYSCKUX
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. Menneneepa
53 Ileproasl, TpyIIIbL, TOATPYIIIBI bubmnorexa [IOK
p » TPYHTIRL, pym https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnuoreka [JOK

saep. M3oTonsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
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CTpoeHue EKTPOHHBIX 000JI04EK

bubmuoreka [JOK

55 aToMOB 2i1eMeHTOB Ileproauueckoii
pHOA https://m.edsoo.ru/00ada6bc
cucremsl JI. . MenpeneeBa
Poccniickas a5ekTpoHHas
XapakTepucTUKa XUMHYECKOTO
[IKOJIa
3JIEMEHTA II0 €r0 IMOJ0KEHUIO B )
56 . https://resh.edu.ru/subject/29/
[Tepnoanueckoii cucreme JI. M.
Mernencena bubmmoreka [{OK
H B
AcH https://m.edsoo.ru/00ada824
3nauenue [lepuoanueckoro 3akoHa
JUISl pa3BUTHSI HAYKU U MTPAKTUKH. [I. bubnuorexa [JOK

57 ..

N. MenpaeneeB — y4€HbIH, Me1aror u https://m.edsoo.ru/00ada96e
rpaX1aHuH

58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubmuorexa [JOK

XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK

59 HMonnag xumMudeckas CBsA3b
https://m.edsoo.ru/00adac34

60 KoBaneHntHas nonsipHas XuMH4UeCKas bubnuoreka [IOK

CBSI3b https://m.edsoo.ru/00adaab8
Poccuiickas snexkTpoHHas
LIKOJIa

KoBanenTHas HenosspHas )

61 IMIMCCKAS CBA3E https://resh.edu.ru/subject/29/
bubmuoreka [JOK
https://m.edsoo.ru/00adaab9
bu6 K

62 CreneHb OKUCICHUSA nommotexa L0
https://m.edsoo.ru/00adae28
Poccuiickas anekTpoHHas

63 OKHUCIUTEIIHFHO-BOCCTAHOBUTEIIHHBIE MIKOJIa

peaxiuu

https://resh.edu.ru/subject/29/
bu6mmoreka [JOK



https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adb076

Poccniickas a5eKTpOHHas

[IKOJIa
64 OKUCIUTENN U BOCCTAHOBUTENHU 1 https://resh.edu.ru/subject/29/
bubmmoreka [{OK
https://m.edsoo.ru/00adb076
Kourponsaas pabora Ne4 o teme
65 <<Cf T(I))e;:l: as"lrgMa ;I/IMI/I‘II;CI;[aSIM 1 bubmmorexa [TOK
p ’ https://m.edso0.ru/00adb486
CBA3bY»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cHUCTeMAaTu3alys 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUCcTeMaTu3anys 3HaHu| https://m.edsoo.ru/00ad9cb2
68 Peseprubiit ypok. O6001IeHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTU3aIys 3HaHUuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adb076
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KUIIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe HH(ppoBbIe
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsI
[Iepnoanueckuil 3aK0H. Poccniickas areKTpoHHas HIKoia
1 [Iepnoanueckas cucrema 1 https://resh.edu.ru/subject/29/
XUMHUYECKUX DJIEMEHTOB /]. bubnuotexa [JOK
N. Menpeneena https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B Poccuiickast aneKkTpoHHas mIKoIa
5 W3MEHEHUHU CBOMCTB 1 https://resh.edu.ru/subject/29/
XHMHUYECKHX JIEMEHTOB bu6moreka [IOK
MEPBBIX TPEX NEPUOIOB https://m.edso0.ru/00adb6b6
Knaccnukats 1 Poccuiickas 3J'IeKTpO-HHa$I IIKOJIa
3 HOMEHKIATYDA 1 https://resh.edu.ru/subject/29/
conra Zf emmec bu6moreka [IOK
HEOpPraHWYECKUX B TB
P Hl https://m.edsoo.ru/00adb7e2
Bunel xumnueckoul cBsA3U U
4 THUITBI KPUCTAIUTMYECKHUX 1 bubmorexa HOK
. P https://m.edsoo.ru/00adbac6
peéToK
KontponpHas padora Nel
o teme «IloBTopenue u
5 yriayOiieHrne 3HaHu’ 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kiacca»
Poccuiickas neKTpoHHas nIkoia
Knaccudukarus i
. https://resh.edu.ru/subject/29/
6 XMMHMYECKUX PEAKIIUN T10 1

PAa3JIMIHBIM IIPpHU3HAKaAM

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0
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[TonsiTue o ckopocTu
XUMHUYECKON PEaKIUU.

bubmuoreka [IOK

7
IlousiTe 0 rOMOT€HHEBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
TlousiTe 0 XUMHUECKOM
paBHOBecuu. DakTOpHI,

8 BJIMSIFOIIME HA CKOPOCTh bubnuoteka [JOK
XUMUYECKON PEaKLUy U https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUYECKOTO
paBHOBECHs
OxucnuTenpHo-

9 BOCCTAHOBUTEIIHHBIE bubmmorexa LOK

https://m.edsoo.ru/00adcade
peakiumn
Teopus
AIEKTPOJTUTUUECKON bubnuoreka [IOK

10
nuccoranmy. CHiIbHEIE U https://m.edso0.ru/00adcd68
cnabble AIIEKTPOTUTHI

Poccuiickas aieKkTpoHHast Ko
HNonnsie ypaBHeHUS https://resh.edu.ru/subject/29/
11 .
peakuui bu6mmoreka [JOK
https://m.edso0.ru/00add448
XHUMHYECKHE CBOMCTBA
KHCJIOT U OCHOBAHHUH B
12 CBeTe IIpeACTaBIeHUIl 00 Eubmorexa HOK
p N https://m.edso0.ru/00add5d8
AJIEKTPOJIUTUYUECKON
JIUCCOLIUAIINHU
XHUMHUYECKHEe CBOMCTBA Poccuiickas anekTpoHHast mKoIa
13 coJIell B CBETe https://resh.edu.ru/subject/29/

MIpeICTaBICHU 00

bu6mmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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BIEKTPOIUTUYECKON
JUCCOLMALIUN

https://m.edsoo.ru/00add8hb2

[TonsiTue o ruaponuse

Poccuiickast anekTpoHHas Ko
https://resh.edu.ru/subject/29/

14 coJieit bubnuorexa [JOK

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

15 O06o06meHue u bubmmoreka [IOK
cHCTEeMaTH3als 3HAHUI https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.

16 «Pemenue bu6moreka [IOK
JKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a/1a4
KonTpomnbnas pabora Ne2
o TeMe

17 «DNEKTPOIUTHYECKAS bubmorexa [TOK

https://m.edsoo.ru/00addecO
JUCCOITHAITNS. XUMUYECKHE
peaKIu B paCTBOPAX»
OO6mras xapakTepucTuKa Poccuiickas ayeKTpoHHas IITIKOIa

18 rajoreHoB. XUMHYECKHE https://resh.edu.ru/subject/29/
CBOICTBA Ha MpUMeEpPE bubnuoreka [JOK
xJiopa https://m.edsoo.ru/00addfe2
XnopoBojopoa. ConstHast

19 KHCJI0Ta, XUMHUYCCKHE bubmuoreka [JOK
CBOMCTBA, MOJIyYECHHE, https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTuueckast pabora Ne 2

20 o teMme «llomydenue bubnuoreka [IOK

COJITHOM KUCJIOTBHI,
HU3yYEHUE €€ CBOUCTBY»

https://m.edsoo.ru/00ade348
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Briuucnenusa no
YPABHEHUSM XUMHUYECKHUX

bubmuoreka [IOK

21 peakuuii, €Ciivi OMH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mras xapakTepucTuka bubnuotexa [JOK
anemeHTOB VIA-rpyrmimbt https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOJU(PUKAIIUU CEPBI. Poccniickas areKTpoHHas HIKoia
23 Haxoxnenue cepol u €€ https://resh.edu.ru/subject/29/
COEJIMHEHUH B IPUPOJE. bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoopo/i, CTpOCHHE,
24 (bnls)nqefmrl)e J:I’ xnl;/mqecme brbmorexa [TOK
. https://m.edso0.ru/00ade802
CBOICTBa
Oxkcupsl cepsl. CepHas
o5 KHUCJIOTa, GU3UIECKUE U bubnuoreka [IOK
XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peaKlnu,
JeXalue B OCHOBE
MIPOMBIIIIJIEHHOTO criocoda
26 TIOJIy4EHUS CEPHOM bubmmorexa [JOK
https://m.edsoo.ru/00adec8a
KHCTIOThl. XUMHUYECKOE
3arpsi3HEHUE OKpYKarolei
Cpelibl COEIMHEHUSIMU CEPbI
Brruncnenue maccoBoit
bu6mmoreka [JOK
27 JI0JIA BBIXOJ1a MTPOIYKTA

peaxiuu

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



https://m.edsoo.ru/00ade488
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OOm1ast xapakTepuCTUKA
3J1EMEHTOB VA-TrpyIniibl.

Poccuiickas anekTpoHHas MIKoia
https://resh.edu.ru/subject/29/

28 A30T, pacpocTpaHeHre B
ope (bp . pec . bubnuorexa [JOK
pu WU3HYECKUE U
PHpOE, 8 https://m.edsoo.ru/00adeea6
XHUMHYECKHE CBOMCTBA
AmMHaK, ero GU3NIECKue u
29 XUMHYECKHE CBOMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adf004
TOJTy4eHUE ¥ IIPUMEHEHHE
[IpaxTnueckas padora Ne 3
o teme «llonydyenue bubnuorexa [JOK
30
aMMuaKa, U3y4eHue ero https://m.edso0.ru/00adf180
CBOMCTB»
" Poccuiickast aneKkTpoHHas MIKoIa
A3oTHAg KHCJIOTa, €€ .
31 e —— https://resh.edu.ru/subject/29/
cBOiiCTEa bubnuoreka [JOK
BOMWCTB
https://m.edsoo0.ru/00adf306
Hcnonb30BaHuE HUTPATOB U
coJieli aMMOHHS B KaYeCTBE
39 MHHEPAJIbHBIX YI00pECHHI. bubnuorexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY’Karollen cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Oxeun docdopa
33 (V) u hocdopuas kucioTa, bubnuoreka [JOK
(hbM3UYEeCKUEe U XUMHUYECKUE https://m.edsoo.ru/00adf68a
CBOMCTBa, MOJIy4YeHUE
Hcnons3oBanue pocpaToB
bu6mmoreka [JOK
34 B KQ4eCTBE MUHEPAIbHBIX

ynoopeHuii. 3arps3HeHne

https://m.edsoo.ru/00adfc20
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IIPUPOIHOM CpeIbl

docharamu
VYraepon, pacrpocTpaHeHne
35 B II If onep q)nfnqe(lz)xne "u bubnmorexa LHOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux .
Poccuiickast anekTpoHHas mIKoia
(uznueckue 1 XuMU4ecKHue i
5 https://resh.edu.ru/subject/29/
36 CBOMCTBA. DKOJIOTHICCKUE
. cBs3a oc bu6mmoreka [IOK
MPOOJIEMBI, CBS3aHHBI
P ’ https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYronpHasg KucioTa u €€ bubnuorexa [JOK
conu https://m.edso0.ru/00ae006¢
[IpakTiueckas padora Ne 4
no teme "[lomyuenne
38 JIEKHCIIOTO Tasa bubmorexa [TOK
r ) https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknusa Ha
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHUS
39 00 OpraHMYecKuX bubnuoreka [JOK
BEIIECTBAX KaK O https://m.edso0o.ru/00ae054e
COCIMHCHUSX YTIIepoia
. bu6 K
40 KpemHuwuii u ero coenuHeHUS nomorera 1O
https://m.edso00.ru/00ae080a
[TpakTrueckas padora Ne 5.
Pemenne
41 JKCIIEpUMEHTAJIbHBIX 3aa4 bubnunoreka [JOK

no teMe «BaxxHelnime
HEMETAIILI U UX
COEIMHEHUS

https://m.edsoo.ru/00ae0bf2



https://m.edsoo.ru/00adfd9c
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/00adfebe
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

Kontponsnas pabora Ne3
no TeMe «BaxxHelnime

bubmuoreka [IOK

42
HEeMETaJThl B UX https://m.edso0.ru/00ae0el8
COETMHEHU S
OO01as XxapakTepucTUKa
XUMHYECKAX DJIEMEHTOB — .
Poccuiickast anekTpoHHas mIKoyia
MeTaIoB. MeTtaiuindeckas .
https://resh.edu.ru/subject/29/
43 CBSI3b U MeTaJUIn4YecKas
CTAITHECKAs DEMETKA bubmmoreka [{OK
KpUCTAINYECKas PEIIeTKa.
P N P https://m.edsoo.ru/00ae103e
dusuyeckue cBOKUCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA
44 METaJIJIOB. bu6moreka [IOK
DIIEKTPOXUMUYECKUI P https://m.edso0o.ru/00ae1156
HanpsHKEHUH METaIoB
O01mme crioco0nl
MOJTYyYCHHST METaJIOB.
CmnaBbl. Berunciienns no
45 aBHEHMSIM XUMHUUYECKUX bubmmorexa [JOK
yp . https://m.edsoo.ru/00ael156
peaKIuii, eCliv OJIUH W3
peareHTOB COJICPIKUT
pUMecH
Poccuiickas ayeKTpoHHas IIKoIa
46 [TonsiTue o koppo3uu https://resh.edu.ru/subject/29/
METaJIJIOB bubmuoreka [JOK
https://m.edso0.ru/00ael1278
Poccuiickas neKTpoHHas nIkoia
47 [lenouHbIe METAILITBI https://resh.edu.ru/subject/29/

bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://resh.edu.ru/subject/29/
https://m.edsoo.ru/00ae1278
https://resh.edu.ru/subject/29/

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

OKcHIbl ¥ THIPOKCHU/IBI

bubmnoreka [IOK

48
HATpus U Kalus https://m.edsoo.ru/00ael4b2
Illenoyno3zeMeNbHBIC
49 METAJUIBI — KabIUHA U bubnmorexa LHOK
. https://m.edsoo.ru/00ael15e8
MarHuiu
BasKHeHiliIie coemMHerws Poccuiickast anekTpoHHas mIKoia
50 https://resh.edu.ru/subject/29/bubaunoreka
KA ITOK https://m.edsoo.ru/00ael15e8
51 O6o0mmenue u
CHCTEMaTH3alHs 3HAHHUI
59 JKécTrkocTh BOABI B bu6moreka [IOK
CrocoObl €€ yCcTpaHeHus https://m.edso0.ru/00ae1886
[IpakTrueckas padorta Ne 6
53 o Teme "YKECTKOCTh BOIBI bubmorexa [TOK
) H” https://m.edsoo.ru/00aelae8
1 METOIbI €€ yCTpaHeHUs
bu6moreka [IOK
54 An 7
TONHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOHCTBA bubnuorexa [JOK
OKCHJIa U THAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [{OK
56 K
eeso https://m.edsoo.ru/00ae1d86
OKCcHIBI, THAPOKCUIBI K
57 CoJIH flcenee.:j IEI ) n fKeHeSa bubmmorexa [JOK
(1) https://m.edsoo.ru/00ae35e6
58 O6006mmenue u
cUCTeMaTH3aIls 3HaHUH
59 [IpakTuyeckas pabora Ne 7. bubnuoreka [IOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://resh.edu.ru/subject/29/%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

Pemenne
SKCIEPUMEHTAIBHBIX 3a7a4
no teMe «BaxHenme
METaJIJIBI U UX COCITMHEHHUS)

https://m.edsoo.ru/00ae3de8

Breraucnenus mo
YpaBHEHUSIM XUMUYECKUX
peaKkuuii, €Clii OJJUH U3
peareHTOB JIaH B U30BITKE

bu6mmoreka [IOK

60 WJIY COJIEPKUT MPUMECH. https://m.edsoo.ru/00ae1750
Beruncnenus maccoBoit
JIOJIA BBIXOJ1a TIPOJTYKTA
peakumn
61 O6o0mmenue u
CUCTEMaTH3aIus 3HAHUH
KonTtponsHas padorta Ned
62 o Teme «Baxneitmme
METaJUIbl U UX COCTUHECHUS
BemectBa u maTepuaisl B
63 IOBCEIHEBHON XKU3HU Eubmorexa HOK
https://m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XUMHUYECKOE 3arpsi3HEHUE bubnuoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun bubnunoreka [JOK
9KOJIOTUYECKHUX TIPOOIeM https://m.edso0.ru/00ae4270
66 Z?ngiizeyi(m Bubmoreka LIOK
. https://m.edsoo.ru/00ae0d0a
cUCTeMaTH3aIlus 3HAaHUH
67 PesepBHBIil ypoK. bubmmorexa [JOK

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



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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

O06o0011IEHNE U
CUCTEMAaTU3alus 3HaAaHUHN

PesepBHBIl ypOK.

68 OGo6mene 1 1 bubnuotexa [JOK
. https://m.edsoo.ru/00ad9ch2
cucreMaTru3anus 3HaHuu
OBIIEE KOJIMYECTBO YACOB 68

10 [TPOT'PAMME



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

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

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIECTBO
«3narensctBo «lIpocsemenue»
* Xumus, 9 knacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkurionepHoe 00111€CTBO
«3narensctBo «lIpocsemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

e Xumus, 8 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkuirionepHoe 00111eCTBO
«3narenscrBo «IIpocBemeHue)

e Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkurionepHoe 00111eCTBO
«3narensctBo «IIpocBerienney

«H. H. I'apa, H. U. N'abpycesa. Xumus. 3anaynuk ¢ "momomnraukom". § - 9
KJIaCCBI

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

Poccuiickast anekTponHas 1mkoia - https://resh.edu.ru/subject/29/



JMCT BHECEHUS N3MEHEHUM U JIOMOJTHEHU N

Hara
IIPOBEIECHUSA

ypoka
IJIAHUpYyeMast

[ara
IIPOBEIECHUSA

ypoka
(dakTuyeckas

Tema ypoxka

OcHoBanue Jyist
BHECECHUS
W3MEHEHUN B
porpaMmmy
(HOMeEp, nata
NpUKa3a, IPUIMHA)




