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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMY MPENoIaBaHusl y4eOHOTo npeaMera « XuMuUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe npeaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IpOorpaMMbl Ha YPOBHE OCHOBHOT'O 0011ero oOpa3oBaHus, a Takxke TpeOOBaHUM K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpejCTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib UrpatoT (GopMUPYEMble XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUIX
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
dbopmMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJI/1a HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K MIPUPOJAE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAepkaHHs MPOTpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ mzyueHuro. Conep:kaHue CKIIAIbIBAETCAd W3 CHUCTEMBbI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX TMPEICTaBICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBICHUNW 00 DICKTPOJIUTHUYECCKON JTUCCOIMAIIUM BEIICCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE AMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJIYYEHHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOJbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaloumi Mupy,
«buonorus. 5—7 kmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HayKH Kak OOJacCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECKUX TOJIOKEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATENbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSTEIBLHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHCTEMaTHYecKoe MpUOOIIeHHE
oOy4Jarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM MAESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMS, (POPMHUPYIOIMIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJFOUEBBIX KOMIIETEHIMI), MMEIONINX YHUBEpPCAIbHOE 3HAYEHUE JUIs
Pa3IUYHbBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3Ys 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHSTh HMX TpPH pEIIeHWH MpoOJeM B TMOBCEIHEBHOW >XHU3HU U
TPYJOBOM JIEATETLHOCTH;

— ¢opMmupoBaHHE y OOyYalOlmUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
IeJIECO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW MACSATEIBHOCTH B IEIIX
COXpPaHEHHS CBOETO 3/I0POBbS I OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHUs.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dJeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHOocHuTENBHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkne U XMMUYECKHUE SBIICHUS. XUMHUUECKasl peakius U e€ MPU3HaKHU.
3aK0H COXpaHEHMsS MacChl BelecTB. XuMuuyeckue ypaBHeHUs. Kiaccudukanms
XUMUYECKUX peaKIuii (COeqUHEHHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH TMOCYAO0U, MpaBuiaaMu paboThl B Ja0OpaTOpUU H
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJI0ICHUE U
ONHUCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBHUE Keje3a ¢ pacTBopoM coiu meau (I0),
M3yUYeHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpOBaHMUE,
BBITIApUBAHUE, JUCTUUIAIMS, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHUE  PEe3yJbTaTOB  IPOBEJCHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACCHI, CO3JaHUE€ MOJEIEH MOJICKYI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpocToe
BemiecTBO. Haxoxmenwe kuciopoja B Mpupojae, (GU3NUECKUE M XUMHUUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TernoBoll >PQeKT XUMUYECKON peaKkluu, TEPMOXMMHYECKHE YpaBHEHMS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (GuU3MUecKue W XUMUYECKHUE CBOWCTBA, TMPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XMMUUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpasyromire  (OCHOBHBIE, KHCJOTHbIE, aM@oTepHbie) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHuM. DU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTm MetaiuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M HW3YUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHue
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBCHUS W
MpekpaiieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMM OKCHAOB U
ONMMCAaHWE WX CBOWCTB, IOIY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUATIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJIIaMHU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga meau (II) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCIMHEHUI.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAsA  (QOpPMBI
[Tepunognueckoit cucrtembl xumuueckux aneMeHToB [[. . Menaeneesa. Ilepuobl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja u
IPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB  TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremnl JI. U. MenneneeBa. XapakTepucTuka XUMHYECKOTIO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUUYECKHX
3JIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yé€Hbli U
rpaXk1aHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C pPACTBOPaMH KHCJIOT M IIEJIIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS).

Mexcnpeomemmunie ceéa3u



Peanuzanmsi MeXIMpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B § Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHUE KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HayYHBIH (DAaKT, TUMIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICITUPOBAHKE, H3MEPCHHE, MOIEIb, SIBIICHHC.

dusnka: wmaTtepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
M30TONBI, PaIMOAKTUBHOCTh, MOJIEKYJA, JICKTPUUYSCKUI 3apsiji, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSHUE BEIIECTBA, ras, (PM3UYCCKUE BEIIMYUHBI, STUHUIIBI
MU3MEPEeHHsI, KOCMOC, TJIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOJIHI,
TI0JIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasl cucteMa XUMUYECKUX JIEMEHTOB [l.
M. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TEPUOJOB, Kalus, KaJIbIUd U HUX
COCIMHCHUN B COOTBETCTBUU C IMOJOKEHHEM »3JIeMEHTOB B Ilepuoanueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUIIbI XUMHYECKOW CBA3U. THIBI KPUCTAINYECKUX
peIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIA KPUCTAIIIMUECKON PEUIETKU U
BUJIa XUMHWYECKOH CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHMYECKUX BEIICCTB. XUMHYECKUE
CBOWMCTBAa BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOpPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAsI CBA3b HEOPraHMYECKNX BEIIECTB.

Knaccudukanus XuMHUUECKUX pEaKIMi M0 pa3IuyHbIM NpU3HaKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIUX B pEaKIMU BEHIECTB, MO TEIUIOBOMY 3((deKTy, o
W3MEHEHHUIO CTEIECHEH OKUCJICHUS XHMHYECKUX DJIEMEHTOB, 10 OOPaTUMOCTH, IO
Y4aCTUIO KaTajau3aTopa). DK30- U SHIOTCPMHUUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpaBHCHUHA.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOPATHUMBIX XUMUYCCKUX peakmusax. [IoHITHE O TOMOTeHHBIX M T'e€TEPOTCHHBIX
peakuusax. [lonarue o karanusze. [loHsITHE 0O XMMHUYECKOM paBHOBECUH. DAKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XUMHWYECKOW PEAKIMU M TIOJOKEHUE XUMHYECKOIO
paBHOBECHS.



OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKI[MU,  JJICKTPOHHBIM  OanaHc
OKHMCJIUTEIbHO-BOCCTAHOBUTEIBHOM peaxkuum. CocTaBieHue YpaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMAd C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHYECKON AUCCONUALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHU3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BUJIAMU
xumuyeckoi cBs3u. CreneHs agucconuanuu. CUIbHBIE U C1a0bIe SJIEKTPOIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUST PeaKIIUMi HOHHOTO OOMEHa,
MOJIHBIE W COKpalI€HHbIE MOHHBIE YypaBHEHUs peakuuii. CBOWCTBA KHUCIOT,
OCHOBaHMUW W COJiek B CBETE€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUUYECKOM
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O TUAPOIIU3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAIOB M HEeMETaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opua HaTpuUs), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW pEeaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpOB BEMIECTB, IMpollecca JHUCCOIMALMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TMPOTCKAHWS  pEeaKkuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEBHBIX  PEaKIUi
(ropeHue, peakiuu pasoKeHUs, COSTUHEHHUS), paclO3HAaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBbI0 KAUYECTBEHHBIX pEAKIMA HAa HOHBI, PEIICHUE
AKCIIEpPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl U MX cOeIMHEHMSI

OO6mass xapakTepucTHka TrajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHbIe cTeneHu okucieHus. CTpoeHue W (Pu3nUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOWCTBA Ha [OpUMEpe  XJjopa
(B3auMOJIEMCTBHE C MeETaJUIaMH, HEMeTallJlaMH, Iejao4amMu). XJIOPOBOJAOPOI.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NMpuMeHeHue. JlelicTBue
XJiopa W XJIOPOBOJAOPOJIa HA OPraHU3M YeJIOBEKa. BakHeuue XJIOpUAbl U HUX
HAaXOXKJICHHUE B IPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbBIC CTEMeHH OKHcIIeHWs. CTpoeHHWe W (U3MYECKHE CBOWCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa B CePhbl. AJUIOTPOIHBIC MOIU(PUKAIIMKN KUCIOpOa
1 cepbl. XUMHUYECKHe cBoMcTBa cepbl. CepoBOoAOpOid, CTpOCHHUE, (PU3HYECCKHE U
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEphl KaK IMPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnas xwucinotra, GQuU3NUECKME W XUMHUYECKHe CBoMcTBa (0OImIME Kak
MpEeJICTaBUTEN Kjacca KHUCIOT M crenuduyeckue). XUMHYECKUE pPEaKIuu,



JeXallue B OCHOBE MPOMBIIUIEHHOIO CHoco0a MOJyYeHHs] CEpHOW KHUCIOTBHI.
IIpumenenue cepHoi KUCa0Thl. CONMM CEpHOM KUCIIOTHI, KAYECTBEHHAs peaKuus Ha
cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPe10TBpaICHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢uznueckre u XuMuyeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
(dusznueckre U XMMUYECKUE CBOMCTBA, MOJyyeHue u npuMeHeHue. Coiam aMMOHUS,
X puU3NYeCKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MOoJydeHue, (pU3NUecKre U XUMUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonb3oBaHue HUTPATOB M COJIEW aMMOHHUSI B KaueCTBE MHUHEpaIbHBIX
ynoopeHuii. XUMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W BoaoéMoB). docdop,
aloTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonydenue. Mcnonb3zoBanue ¢pocharoB B KauecTBe MUHEPATBHBIX YA0OOPEHHIA.

O6mas xapaktepucTtuka dmemMeHToB IVA-rpymnmel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHS.  YTIEpoAd,  aJJIOTPOIHBIE
Monu(UKALIMK, PACIPOCTPAaHEHHE B Mpuponae, (HUIUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYECKHE MPOOIEeMbl, CBSI3aHHBIE C OKCHIOM
yriaepona (IV), rumore3a riao0adbHOrO TMOTEIUICHUS KIUMAaTa, MNapHUKOBBIN
addekr. YronpHas KUcIoTa U €€ coM, uX (PU3NUECKUe U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPTrAaHMYECKHUX BEIIECTBAX KAK O COEAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONTOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHWYECKUX COECIUHEHUN.

Kpemnuii, ero ¢usuyeckue U XUMHUYECKHE CBOMCTBA, IOJY4YEHUE H
npumeHenue. CoenMHEHHMs] KpeMHMs B mnpupone. OOmme mnpeacTaBieHHUs 00
okcuse kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIB30BAHHUE B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIue CTpouTEeIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobiemMbl 6€30macHOro MCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpasIoB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
rajjoreHOB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslamMu XJOpuAOB (TAJIOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOMIOICHUE TIpoIlecca OOYTJIMBaHUs caxapa MoJl JeHCTBUEM
KOHILIEHTPUPOBAHHON CEpPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha Cyibdart-
MOH W HaOJIOJICHWE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (HU3MUYECKUMU
cBoMcTBamMu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
UX MPOTEKaHUsl, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEUIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MOJy4yeHUe, cCOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiuii Ha KapOoOHAT U
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTanibl M UX COeITMHEHUS

OO6mast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux siemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pemérka.  DJNEKTPOXUMHUYECKUA  psif
HampsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO0rmiue
crocoObl ToyuyeHus MeTawioB. [loHATHE O KOppO3UHM METAJUIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepuoamyeckon cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKICHHUE B IMPUPOIE.
dusnyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Meunneneesa, crpoeHue
MX aTOMOB, HAX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHUs] Kalblusd (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CTOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . MenpneneeBa, CTpoeHuE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXJAEHUE B mpupoae. Du3nMyecKue Hu
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOWMCTBAMH, HW3yUYEHUE  pE3yJbTATOB  KOPPO3UHU  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHAA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCHOJIb30BaHUE BHUICOMATEPHATIOB),
UCCIIEJOBAHME CBOWCTB KECTKOW BOBI, IPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCTOJBb30BAaHUE  BUIEOMATEpUANIOB), IPU3HAKOB  IPOTCKAHMUSI
KAQYECTBEHHBIX PEaKIU HAa MOHBI: MArHUs, KAJIbLHUs, aJIOMHUHUS, IIUHKA, JKEJe3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg MW Kajablusd (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMAaTEpHaJIOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeunmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepuaiibl B NMOBCEIHEBHOM XW3HHM 4YeEJIOBEKa. be3zomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpainus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooaem.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceéasu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TIOHATHH, SBJISIONIUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJEIb, SBICHHUE, IMTapPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JHAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPATLHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIC MOPOIHI,
MIOJIC3HBIC NCKOIIAEMBIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpMaLUei o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

IOPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIECTBEHHO
MOJIC3HOHM,  Yy4eOHO-MCCIIeOBATEILCKOM, TBOPYECKOM M JPYTHX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TIPH
BBITIOJTHEHUU YYEOHBIX, TII03HABATEJIBbHBIX 3a7a4, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOUM JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUS MTOCIEACTBUM ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE MU XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJICHHbIC HA TMOJIYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MHGOPMAIMOHHOW M YUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  caM0OOpa3oBaHUIO, TMPOEKTHOM W  HCCIIEIOBATEIbCKOMN
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHUE IOCJEACTBUNA U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY U3YyUCHUIO POQECcCrii U Tpy/ia pa3IMIHOro PoJia,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K TMPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 6€30MaCHOTO MOBEACHUS P paboTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIO0AIBHOIO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIE JJIS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOMN



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
NeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAaHABIMBATH B3aMMOCBS3b C JIPYTMMH TOHSTHUSMH), HCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXJeHUs (MHAYKTUBHBIC, ACAYKTUBHbBIC, M0 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSThH B TIpoIlleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIbHBIC NPEACTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISTH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KadyeCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 PE3yNibTaT, POpMYIUpPOBaTh 000OIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAST  JIUTEpAaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO MH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHBIE METOJbI M 3aMpOChl NMPU MOUCKE U OTOOpe
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIB30BAHMS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
ApyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIbCKON AESITENIbHOCTH MH(OPMALMIO O BIUSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TelcTBHS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JTUCKYCCHUHU) TIO
CylmecTBy  oOCyXkmaemMol  TeMbl, (QOPMYJIHpPOBaTH CBOM  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JCSITENPHOCTA B YCTHBIX M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
71a00paTOPHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOIIMX MHTEPECOB U COIIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PerynsiTuBHBIe yHHBepcaIbHbIe YUeOHbIe 1elicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpPEAeNsaTh LENu AESITeIbHOCTH, IUIaHUPOBATh,
OCYILECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(h(HEeKTUBHBIE CTIOCOOBI PEIICHUs] YIEOHBIX H
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, MIpe/jlaraeéMble B YCIOBUU 3aJaHHH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHOM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOMIMMHCS HAYYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NedcTBUM, creuudpuueckue s TOpeAMETHOM ob0nact  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YYaIOMIUXCS YMEHUIA:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, PpEeaKIMU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, PEeaKIuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, PAcTBOP, MAaccoBas JIOJs BEIIECTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIHIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBs3U (KOBaJICHTHAss W HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHle uxX Mo 3JEKTPOHHBIM CII0SIM);

KJIAaCCU(PHUIIMPOBATh XUMUYECKHUE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTABY YYaCTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAas ONUCAHUE ITPUMEPAMU MOJIEKYIISPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

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

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IIeHHE, CHCTeMAaTHU3aluio, Kiaccudukaiuio,
BBISIBIICHUE NPUYMHHO-CIEICTBEHHBIX CBA3E€U — NI M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBuiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEmIeCTB (BOJOpOAA M KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM JOJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCHEPUMEHTHI MO
PaCIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy oOydenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TMOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAs JUCCOLMALMS, PEaKIUW HOHHOTO
oOMeHa, KaTaJiu3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHUCTaJUIMYecKass pemeérka, KOppo3us METalioB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJUKY JUIsi cocTaBiieHUuss Gopmyl
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3W  (KOBAJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCIMHEHUM, TUIl KPUCTALTMYECKOU
pELIETKM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth TOHATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpblE HMEIOTCS B TNEPUOJUYECKON Talnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSICHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMICTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PEeKTy, M0 M3MEHEHHUIO CTETICHEH OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHeIM OOOpYIOBAaHWUEM, a TakKKe TMpaBwiIa oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOpUI-, OpOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OIEpaIlMi MBICIUTEIBLHON JeATEIHbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HaOJII0IeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCICPUMEHT (peaibHBbIA |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmmorexa [TOK
8 | LHe TPHMED https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBApPEHHOM COJIM)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4{42




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA I'a3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB
bu6mmoreka [IOK
58 XUMHYECKUX DJIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bubnuoreka [IOK
59 HNonnast xumuueckas CBsizb nommoreka L
https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnuorexa [JOK
CB3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossipHasi XuMHUYeCKast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bub6 K
62 CreneHb OKUCIICHUS uommorexa T10
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE bubnunoreka [JOK
peakunu https://m.edsoo.ru/00adb076
b K
64 OKHCIUTENN U BOCCTAHOBUTENH nommorexa 110

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




65 KonTtposneHas padota Ne4 mo teme | bubmuoreka [IOK
«CtpoeHue aroma. XUMHUYECKasl CBS3b) https://m.edsoo.ru/00adb486
66 PesepBHrIit ypok. O0o0IIeHNE U ! bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, (GU3nuecKue U XMMUYECKUe
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

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

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

» Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepadborannoe, 9 knacce/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.

AKIII/IOHepHOQ O6IIICCTBO ((HS)I&TCHBCTBO «HpOCBCIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1. Xumus (6a3oBbIif ypoBeHb). Peanuzanus tpedoBannii ®I'OC ocHOBHOTO
oO1mrero oopazoBanus: MeTogudeckoe nocooue aisa yuurens / Kasepuna A. A.,
[Inuyruna I'.B.; nox pexn. I'. B. [Inuyrunoi. M. : ®I'BHY «MucTUTYT
cTpaternu pa3Butus obpazopanus PAOy, 2022. 81 c.: ui.

2. Cucrema OLICHKH TIOCTUKEHU IITAHUPYEMBIX MPEIMETHBIX PE3YIHTATOB
OCBOCHHUS YUEOHOTO MpeaMeTa « XUMHS : METOANYECKUE PEKOMEHIAINH /
[A.A. KaBepuna, M. I'. Cuactuna]. — M. : ®I'BHY «MHCTUTYT CTpaTeruu
pa3BuTusa oopa3zoBanus», 2023. — 55 c.: ui.

3. JlocTuxkeHrue MeTanpeaMETHBIX PE3YJIbTAaTOB B paMKaX U3YUYEHUS
MPEAMETOB €CTECTBEHHOHAYYHOT0 0JI0Ka (OCHOBHOE 00IIIee 00pa30BaHuUe):

Metoauyeckue pekomennauuu / H. A. 3arpannunas, JI. A. [lapmytuna, A. 1O.



Ilentun, A. B. Tepemos. — M.: ®I'bHY «MHCTUTYT cTparernn pa3BuThs
oOpazoBanus», 2023. — 136 c. : u.

4. MeTonuueckue peKOMEHIAIMHU TT0 (OPMHUPOBAHUIO PYHKIIMOHATILHOU
IPAMOTHOCTU 00y4Jaronuxcs 5-9 K1accoB ¢ UCMOIb30BaHUEM OTKPBITOTO
0anka 3a7aHuil Ha UGPOBON TUIATPOPME IO MECTH HATIPABICHUAM
(G YHKIIMOHAIBHOM TPAMOTHOCTH B Y4EOHOM TIPOIIECCE U JJIsl MPOBEICHUS
BHYTPHIIIKOJILHOTO MOHUTOPUHTA (hopMUpOBaHUs HYHKIIMOHATHHOM
rpamotHOcTH oOy4aronuxcs / mox pen. I'. C. Kopanesoit. M: ®I'BHY
«MHcTuTyT cTpareruu pa3Butus oopazoanusi PAOy», 2022. 360 c.

5. [IpenogaBanne eCTECTBEHHO-HAYYHBIX IMPEIMETOB B YCIOBHUIX OOHOBJICHUS
cojiepkanusi o01ero oopazoBanus: Metoguueckoe nmocooue / [I[lentunA.10.,
3arpannynasH.A., HukumoBaE. A. u ap.]; nox pen. A.JO.Ilentuna.—M.:
OI'BHY «UHcTuTyT cTpareruu pa3Butusi oopasoanus PAO». 2021.— 184 ¢

6. IM'abpuensa O.C.: Xumus. 8 knacce. YueOHoe nocobue. M3aaTenbcTBo:
ITpocsemienue, 2022 1.

7. T'abpuensa O. C. Xumusa. COOpHHK 33724 ¥ YIpaKHEHUM. § Kiacc:
yaeOHoe mocobue nist 0omeodpazoBarenbHbix opranusanmii / O. C.
I'abpuensn, U. B. Tpuryouak. — M.: [Ipocsemenue, 2019.

8. 'abpuensan O. C. Xumusi. Meroaunueckoe nocodue aiis 8 kiacca: yueoOHoe
nocobue st obmeodpazoBatenbabix opraamu3aiuii / O. C. ['abpuensn, U. B.
Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenue, 2019.

9. T'abpuensn O.C.: Xumus. 9 knacc. Yuebnoe nocodue. ®I'OC.



N3parensctBO: IIpocsemenne, 2024 r

10. I'abpuensan O. C. Xumusi. COOpHUK 3a7a4 U YIIpaxHEHUM. 9 kiacc:
yueOHoe rmocobue aJist o0ieoopazoBarenbHbix opranuzaiuii / O. C.
["abpuensn, Y. B. Tpuryouak. — M.: IIpocBemenue, 2019

11. I'abpuensn O. C. Xumus. Metoaudeckoe nocodbue ais 9 kinacca: yueOHoe
nocobue s o61eo0pazoBarenbHbix opranusanuii / O. C. 'abpuensn, U. B.

AkcénoBa, U. I'. OctpoymoB. — M.: IIpocsemienue, 2019.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET

1. KonTent «Mos mkoina» https://lesson.edu.ru/lesson/9ee6fd8e-cc81-420c-
ab3b-7c5c3a618bc3

2. Poccuiickas anexkTpoHHas mkodia. https://resh.edu.ru/subject/29

3. ITopran «Mos mikona B online», https://cifra.school/class/chem/

4. «SIKnace» Anpec caiita: https://www.yaklass.ru

5. NuTepHeT-ypok (00pa3oBaTeNbHBIN BUIEO MOPTAT) AJpec caiita:
https://interneturok.ru

6. Uatepret-yueOHUK «OCHOBBI XUMHUN» AJIpec caiTa:
http://www.hemi.nsu.ru

7. Xumusi. OOpa3oBaTebHBIN CAUT NI MIKOJILHUKOB. Apec caifra:

http://hemi.wallst.ru



8. Equnas xomnekius nudpoBbix 00pa3oBaTeIbHBIX PECYpPCOB. Aipec cailTa:
http://schoolcollection.edu.ru

9. ®ectuBanp nenarorunyeckux uaen "OTKpeITEIN ypok" Anpec caiita:
http://festival. 1september.ru/subjects/4

10. Yuebuuk xumun. Aapec caitta: http://my.mail.ru/community/chem-
textbook

11. ®enepanbHblii IEHTP UHGOPMALIMOHHO-00pa30BaTEIBHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

12. «Caam I'HA: Pemry OI'D» https://chem-oge.sdamgia.ru

13. Becepoccuiickue npoBepodHbie padoThl. OduImaibHbIi CaT .

https://4vpr.ru
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