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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, MPEACTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOil paboueil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu na€t TpeACTaBICHUE O IEJSIX, OOIIeld CTpaTeruut
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPECIICHHE €ro Mo KjaccaM M CTPYKTYpUpPOBaHUE TIO
pazienaM M TeMaM MPOTPaMMbl IO XUMHUH, OINPEACNSICT KOJIUYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TMpeaMeTa JUIs
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEeATEIHbHOCTH OOYYaromIerocsi Mo OCBOCHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QOopMUPYEMbIE XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
HHEPrud M 00 SBOJIONWHU BEIHIECTB B MPHUPOJE, O MYTAX PEHICHHUS TrI00aIbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH NI  CaMOpa3BUTUSA |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEO0OXOIUMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATLHOM eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOT'O B3TJIs/Ia HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YyYarolIuXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECNEeUMBAIOTCS CHEUU(UKOM
cColepKaHMsl ~ y4eOHOro  MmpeaMeTa, KOTOPBIM  SABJSIETCS  TNEJaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHUCTEMBbI TEPBOHAYATBHBIX TMOHATHH XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHs MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI MTOHATHN O XUMHUECKOMN
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHAa XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3H;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHUYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue mporpamMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABICHUS] O XUMUUYECKOM COCTABJISAIOLIECH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYCHHBIX Y4YEOHBIX mpeamMeToB: «OKpyXKaroluuid Mupy,
«buomnorus. 5—7 knmacce» u «dusnka. 7 Kmacey.

[Ipy wW3yyeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOUT B (DOPMUPOBAHMHM CUCTEMBI XUMHYECKUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHUS TPH HW3YUYEHUU BEIIECTB U
XUMUYECKUX peakuuid, B (HOPMHUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBAaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM Ha YPOBHE OCHOBHOI'O OOIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKHe 11U, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM >KU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue ycIoBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00YyHAOIIMMUCS
OMbITAa Pa3HOOOPA3HOM NEATETHbHOCTH, TMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o00mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAayYHOU
IrPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH W OLICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYZAOBOU AEATEIBHOCTH;

— ¢opMmupoBaHHE Yy O0OyYalOIUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHS 1EHHOCTH XHMHYECKHUX 3HAHUWU JJIs1 BBIPAOOTKH DKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSTEIBHOCTH B IEIAX
COXPaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uWcaO YacoB, OTBEAEHHBIX IS M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE deMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHas Macca.
OTHOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUUYECKOT0 AJIEMEHTa B
COCTMHEHUH.

KonnuectBo BemecTBa. Monb. MonsipHas macca. B3anMocBsi3b KOJIUYECTBA,
Macchl W 4HCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HAKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIi (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OINUCAHUE
bU3UYECKUX CBOMCTB O0Opa3lOB HEOPTaHMYECKHUX BEIISCTB, HaOIIOJICHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pPAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHWE MNPU3HAKOB MPOTEKAHUS XUMHUUECKHUX peakiuil (pa3ioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapwisi, pa3ioKeHHE TUIIPOKCH]IA
meau (II) mpu HarpeBanuM, B3auMoAeHCTBHUE Xkere3a ¢ pactBopoM coiu meau (I0),
M3y4eHHE CIOCOOOB pa3/elieHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHUIAIUSA, XpoMaTorpadus, MpoBEACHNUE OUYNCTKHA TTOBAPEHHOM
COJIM, HAOJIOJEHUE W  ONHCAaHUE  PEe3yJbTAaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMS] MAacCChl, CO3JaHUE MOJENIEH MOJEKY
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ 1M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopoa — 3Ja€MEHT U MpPOCTOe
BemecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpUM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — aulioTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoit >P(GEKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 eKra, pazpylieHue 030HOBOTO CJIOS.

Bopopon — »memeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOWCTBa BOJAbl. Boga Kkak pacTBOpuUTeNb. PacTBOpHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yronie  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue U XUMHUYECKHE
cBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusnueckue u
XUMHUYECKHe cBOMCTBa KHUCJIOT. Psn aktuBHoctn MetamuioB H. H. bekerosa.
[Tomy4denue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEIECHNUE CONEPKAHUS KUCIOPOIa B BO3/IyXE, MTOIyUYECHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpameHnsi ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMud OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHWE, PACMO3HABAHME W W3YYCHHE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIEAOBAHME OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHWYECKUX BEHIECTB PA3JUYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEaKIUid HEUTpalu3aluu, MOJy4YeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM W3 pacTBOpa COJHU, PEIICHUE
AKCIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUN.

IHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHue aToMoB. XHMHUYECKASl CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3ytoT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAsA  (OpPMBI
[Tepunonnueckoit cuctembl xuMmuueckux 3meMeHToB 1. M. Menneneesa. Ilepromas
u rpynnbl. DU3NUECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEpuUoja U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aToMOB  MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUSl pajiyca aTOMOB XHUMHUYECKHX JIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbli U
rpaXkIaHUH.

Xumunueckas cBsi3b. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmnoie ceéazu



Peanuzamusa MexXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJIb30BAaHUE KakK OOIIHUX EeCTECTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (akKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiaccuUKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepus, aTroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUM 3apsiji, BEIIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MUYECKHUE BEIUYUHBI, €IHUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOpPHbIE MOPOJBDI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX OJIEMEHTOB TIEPBBIX TPEX MNEPHOJAOB, KalMsi, KalblHUs U HUX
COCIMHEHUI B COOTBETCTBHHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALUINYECKON PEIIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Knaccudukaius XuMAYECKUX PEaKuid MO pa3IudHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMHU BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETICHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMU, TEPMOXUMHYECKUE
YpaBHEHHS.

[TorsiTue o ckopocTh xumMudeckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETePOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALIMU. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumudeckoi cBs3u. Crenens auccoruanuu. CUiabHbIe U C1adble SJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS peaKIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe TMpEJCTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTU
pacTBOpPOB BEILECTB, IMpOLECCa AMCCOLMAIMU KHUCJIOT, IIEJIOYEd U CcoJe
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUAliOB), TIPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TIPU3HAKM ~ TPOTCKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOJAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacliO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIBK0 KA4YECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTayibl U X COeIMHEHUS

OO6miast xapakTepucTtuka ranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMozeiicTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHUYECKHE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMU3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC cTerneHu okucieHus. CTpoeHne W (PU3NYECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIMHbIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XUMHUYECKHUe CBOWcTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMUuYeckre cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
CepHas kmcioTa, (QuU3HYECKMe H XHMHYECKHE CBOWCTBA (00mme Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalme B OCHOBE NPOMBIIIJIEHHOIO Croco0a MOJYy4YeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ COEJUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OcoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETICHU OKUCIEHMS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuznueckue U XuMuieckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojyueHue u npumeHenue. Coiam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KadecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPENCTaBUTENSl Kilacca KHUCIOT W craeruduueckue).
Hcnonp3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUYeCKoe 3arpsi3sHEHHUE OKPYKAIOIIel Cpelibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXW, 3arpsi3HEHUWE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. Mcnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YA00OPEHUH.

O6mas xapaktepucTtuka dmemMeHTOB [V A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoge. OKCuabl yriaepoaa, ux
¢uznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
b dext. YronpHas KUCIOTa U €€ COJH, UX (PU3NYECKne U XMMHUYECKUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONOTMYECKHU BaKHBIX BEUIECTBAX: KUPaX, O€IKax, yrieBoJax — U ux
poii B KHM3HUM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHenne. CoenuHeHuss KpemHus B mpupoje. OOmmue mpeacTaBieHus 00
okcuse kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOWMCTBA
rajJjloreHOB M WX COCJAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMmu  ceppl W €€  COeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEpPHOM  KHUCJIOTHI, M3y4YCHHE XUMUYECKUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuM Ha CybQart-
MOH W HaOJIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBolcTBamMu azora, ¢ochopa M UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJICOMATEpUaJIoB), 00pasaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydYeHHE,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THON KUCIOTHI C MEABIO
(BO3MOXKHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QysuiepeHa, O3HaAKOMJIEHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYyeHUEe, cCOOUpaHue, paclo3HaBaHUE U M3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbl W HW3y4YE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHelIe HeMETAJUIbI U UX COSTUHECHUSY.

MeTaujibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenpneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTallioB. MeTanyeckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKass  peII€TKa.  DJIEKTPOXUMUYECKHH P
HarnpsHKeHu MeTtamnoB. Ousndyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crnocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIILICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [lepruoamyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIEHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusd U Kanus). OKCuasl u



TUAPOKCHABI HATpusi W Kanus. [IpumMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MAarHMM W KalbLMK: TMOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaXOXJI€HUE B IIpupoje. PU3nUECKue U XUMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHuEe aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIAa U THIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MengeneeBa, CTpOEHHUE aToma, HaxXxoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUIbl, TUAPOKCUIBI U conu xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KIbI[UA W HATpUd C BOAOM (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHUATIOB),
UCCIIEJOBAHME CBOWCTB >KECTKOW BOBI, IPOLIECCA TOPECHUS XKEJe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IPU3HAKOB  MPOTCKAHMUS
KAQYECTBEHHBIX PEaKIWil HAa WOHBI: MAarHus, KaJblHs, aIFIOMUHUS, LIUHKA, JKEJe3a
(I1) u xene3a (III), mexau (II), HabmromeHNE U ONMKMCaHUE MPOILIECCOB OKPAIITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTEpHaIOB), UCCIE0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIAs cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpaius Beulects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemunie cea3u



Peanuzanusa MeXNpeaIMETHBIX CBA3€Wd MpPU U3YYEHWH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSI 4Y€pe3 MCIOJb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--HaY4YHOI'O LIUKIIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHbIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHajiu3, CHUHTE3, Kilaccuukamus, TMEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MNapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: maTepusi, aToM, DJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsj, MPOBOIHUKH,
NOJYIPOBOAHUKH, JIUINEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAILIIMYECKas
pemeéTka, CruiaBbl, (PU3NUECKUE BEIUYUHBI, €IUHHIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAaHETHI, 3BE3/1bI, CoJHIIE.

buonorus: dorocunTes, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yIO0OpEHUs, MUKPODJIEMEHTBI, MAaKPO3JIEMEHThI, TUTATEIILHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapocdepa, MuUHEpaNbl, TOPHBIC MOPOIHI,
M0JIE3HbIE UCKOIAaeMbI€, TOIIJINBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETo
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE Yy4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU MU HOpPMaMU TMOBEJIEHHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTIO3HaHUsl, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOLIUXCSl.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
pacuIMpeHue onbiTa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUICCKOMY
U HaydyHOMY HAcCJIeJHI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBa;

2) rpaKaaHCKOr0 BOCITUTAHMS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
NOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKON, TBOPYECKOM W JIPYrUX  BUJAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOH MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYEOHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHNU YYEOHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YeOHOUW JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' 0 NMO3HAHUS:

MUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE MU XUMHUYECKOW peaKkiluw,
COOTBETCTBYIOILIUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKW U COCTABIISIIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MNPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypPOr, MOCTYIMHBIMH TEXHUYSCKHUMH CpEACTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TMO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K camM0ooOpa3oBaHUIO, MPOEKTHOW U  HCCIENO0BATEIIbCKON
NESATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TOCJIEACTBUM U
HENPHUSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOJICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

S) TpyA0BOIr0 BOCIIUTAHUSI:

WHTEpEC K MPaAKTHYECKOMY U3yUCHHIO Mpodeccuii u Tpyaa pa3audHoro poja,
yBOKEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMCHEHUS TPECAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYAJTBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHU ¢ YUETOM JTMIYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEIHON MPodeCcCUOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHIH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPelIe;

6) PK0J10THYeCKOT0 BOCITUTAHUSA:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HUCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIeCTBOBAaHMS, TOHMMAaHNUE LIEHHOCTH 3J0pOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBmI 0€30MaCHOTO MOBEACHUS TP pabdoTe ¢ BEIECTBAMH, a TAK)KE B CUTYalIUAX,
YTPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUH, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHHUS TI00AaNBbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM W MyTeH UX pEeHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBINIICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHOM IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX pPE3yNbTATOB BBIACISIIOT 3HAYMMBIC IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHs,
MIPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpPEIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC Y4eOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0OECHeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE JeHCTBHUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBaATh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
MPU3HAKW, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSIMU), HUCIOIb30BaTh
MOHSTHUS JJ1s1 0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, TI0O aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIpollecCe TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUN 3HAaK (CHUMBOJI D3JIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-II03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJIETBHBIX TMPEJCTaBICHUIN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIC
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaAKIUH,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3y4aeMbIX MPOIECCAX U SBICHUSX.

Ba3oBble uccienoBarebCcKue JeHCTBUSA:

YMEHHE HCIOJIb30BaTh IOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KadyecTBE OCHOBBI i (POPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHU;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHWIO, OPraHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3ynbTar, GOpMyIHpOBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPENEIEHHOrO TUIa, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IIMYHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMANbHYIO (POpMY IpejacTaBlieHus UHDOpMauu U
WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
ApyruMH opMaMu rpauKu U UX KOMOMHALUSMU;

yMEHHE HCHOJb30BaTh M aHAJIM3UPOBATh B Mpolecce yuyeOHOM W
UCCJIEI0BATENbCKON AESTENBHOCTH MHMDOPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KommyHukaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CyLIECTBY  OOCyXJIaeMOod  TeMbl, (QOPMYyJIHpPOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JESTENbHOCTH B YCTHBIX UM MHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (1abopaTOPHOTO OIBITA,
1ab0opaTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

YMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MPOOJIeM HAa OCHOBE Y4€Ta OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryiasiTuBHbIC YHHUBepCAJIbHbIE y4eOHbIE NeHCTBHS:

YMEHHE CAMOCTOSITEIBHO OIPEAENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIHUPOBATh U IMPH HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIIeHUs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/ad4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCUCTBUA NPU BBINOJHEHUH 3aJaHUM C Y4ETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB [0 OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMUCA HAay4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, crenuduyeckue s NOpeIMeTHOM oOimacTh  «XUMHS», BHJIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHny o0yuenus B 8 kiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y OOYJAIOIINXCSI YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsl U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, pEeaKIMu pasJIoKEHUs, pEeaKIUu 3aMelICHUs, pPeaKuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONM aToma, aTOMHash OpOuTa b, Paguyc
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJIsI BEIIeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAaHEHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYCHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00llee YUCI0 3JIEKTPOHOB
U pacnpeereHre uxX Mo 3JeKTPOHHBIM CII0IM);

KJIaCCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKIUU (MO YHUCIY M COCTABY Y4YaCTBYIOIIMX B PEaKUUU
BEUIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAAsl OMUCAHNE IPUMEPAMU MOJIEKYJIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYK) MacChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro J3jeMeHTa 1o Qopmyne
COEIMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JEATEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTH3aluio, KIIacCU(PUKAIUIO,
BBISIBICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHS] CBOWCTB
BEIIECTB W XHWMHYECKHX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBUjaM  MOJb30BaHUS  XMMHYECKON  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHMEM, a TaKkKe IMpaBuiIaM OOpaleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEW pPacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCHEPUMEHTHI MO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOyuenus B 9 Kkiaacce nmpeIMeTHBIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, S3JEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHUYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amioTponus, aMmpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKUHH, TMPEAeIbHO IOMyCTUMAas
koHueHTpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUUYECKUX PEAKIIHIA;

ONPEAEATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OnpeNeéHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKHUX
COCIMHEHUSAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUI KPUCTALIMYECKOU
peLIETKM KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHME: OIUCHIBATH W XapaKTepU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoArpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0o003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW TabiuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEPHOJ0B U IJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBa,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITb YPaBHEHUS JJEKTPOJIMTUYECKOW JUCCOLUMALMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TEeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBIICHUS DJIEKTPOHHOTO OamaHca 3TUX PEeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOTO »JJIeMEHTa 1o ¢dopMmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU TIO BBITIOJHEHHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH ONBITHBIM IYTEM XJIOPUI-, OPOMHI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CUCTEeMaTH3allii0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaAOJIIOICHNe, M3MEpPEHUE, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasIbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KomnnuectBo yacos

Ne HanmenoBanue pasnenos OnexrponHsie ((POBEIE)
/T Y TE€M MPOrpaMMBbI Bcero Kowtpobrbie Hpaxruieckue 00pazoBaTeNbHBIE PECYPCHI
paboThl paboThl
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bu6moteka [IOK
MPAKTUYECKOUN AEATETbHOCTH https://m.edsoo.ru/7f41837¢c
gejgoBeKa
12 BemectBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosayx. Kucnopon. [Tonsarue 06 6 | bubnuoreka [IOK
OKCHJaxX https://m.edsoo.ru/7f41837c
’ 9 Bopopoa. Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /I. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTE/IbHbIC PeAKIIUN



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

[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aroma

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubnmorexa [TOK
https://m.edsoo.ru/7f41837¢
PezepBHoe Bpemst 3 Bubnmorera [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

TEMATHYECKOE IINTAHUPOBAHHUE 9 KJIACC

KousmmuectBo yacos ONEeKTPOHHBIE
HanmenoBanue pasnenos un(poBbIe
Ne /it P Kounrtponsnsie | Ilpaktuueckue (macpp )
Y T€M MPOTPaMMBbI Bcero 00paszoBaTesbHbIC
paboThl paboThl
pecypchl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
1 [ToBTOpEHUEe U yriyorieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] JUCCOIUALIHS. 3 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ["anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u eé 6 Bubmrorexa LIOK
' PYIHEL &-€p 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 XxapakTepUCTUKA XUMUYECKHIX
2.4 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeTUHEHU S

. bubmmoreka [{OK
3.1 Obue cpojicTsa MeTajIoB 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [{OK
. B 7 1
3.2 AKHEHUIINE METAJUIBI U X COCANHEHUA 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpy»aiomnias cpeaa
4.1 BemectBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubnmorera [TOK
’ m p https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmmorexa TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INIOYPOUHOE IVNIAHUPOBAHUE 8 KJIACC
N Konnuectso yacos Jara DneKTpoHHbIE HU(POBBIC
0 T
Tema ypoxa Konrponsnsie | IIpakTuueckue oOpa3oBareibHbIC
/T Bcero U3y4YeHUS
paboTsl paboTsl pecypchl
| [Ipenmer xumuu. Poss xuMuu B )KU3HU | bu6mmoreka [{OK
yesioBeka. Tena u BeliecTBa https://m.edsoo.ru/ff0d210c
bubmmorekxa [{OK
2 ITonsaTue o MeToax MO3HAHUS B XMMHUU 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 1 bubmuorexa [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bu6moreka [IOK
pa3aeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckast padota Ne 2 «Paznenenue
5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 1 Bubnmorexa [IOK
paMep P https://m.edsoo.ru/fF0d28c8
COJIH )»
bu6mmoreka [JOK
6 A 1
TOMBIH MOJICKYIIRI https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) | bubnuoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnuoreka [JOK
8 [IpocThlie 1 cloXXHBIE BElECTBA 1
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYISIPHOC yUCHHUE 1 bubmorexa HOK
YA v https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
bubnunoreka [JOK
10 Xumnueckas popmyina. BaneHTHOCTD 1

aTOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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1 OTtHocuTeNbHAs aTOMHAsI Macca. bubmmoreka [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XMMHAYECKOTO 3JIEMEHTAa B bubmuoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnnuecTtBo BemecTBa. Mosbs. MossipHast bubnuotexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [{OK
XHUMHUYECKas peaKLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI IPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MacChl BEIECTB. bubnuorexa [JOK
XHWMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust KoaudecTBa, MacChl
bu6moreka [IOK
17 BEILIECTBA 10 YPABHEHUSAM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakimit
Knaccudukanuss XauMUuecKuX peakiiuii
bu6mmoreka [IOK
18 (coenuHEeHMS, pa3JIOKEHUS, 3aMEIIICHHUS,
https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIi-
bu6mmoreka [JOK
19 sHIKIIoneaucT. O000IeHne 1
. https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUH
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BemiecTBa 1 XUMUYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
Bo3gyx — cMmech razos. CocraB Bo3ayxa.
v X bubnuoreka [JOK
21 Kucnopon — anemeHT u mpoctoe
https://m.edsoo.ru/ff0d448e
BemectBo. O30H
du3nueckrue 1 XMMUUYECKHE CBOMCTBA
22 KHCIIOpoJia (peakuy OKUCIEHUS bubmmorexa [TOK
POAd (peatt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
23 CriocoOslI mosTyueHus: KUCI0poia B bubnunoreka [JOK



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
https://m.edsoo.ru/ff0d5708
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nabopaTopuu U IPOMBIIIICHHOCTH.
IIpumeHeHnue kucnopoaa

https://m.edsoo.ru/ff0d497a

TemmoBoit 3¢ (hekT XUMHUECKON peaKinu,

bubmuoreka [JOK

24 MIOHATHE O TEPMOXMMHUYECKOM YPaBHECHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX PEAKIIUIX
TommuBo (HedTh, yroiab U METaH).
(medps, yr ) bu6mmoreka [{OK
25 3arpsi3HeHHE BO3/yXa, CIIOCOOBI ero
https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLICHUS
[IpaxTnueckas padota Ne 3 o Teme
bubmmorekxa [{OK
26 «ITonmyuenue u coOUpaHue KUCIOPoa,
. https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €ro CBOMCTBY
7 Bonmopox — anemeHT u nmpoctoe bubnuoreka [JOK
BelecTBo. HaxoxieHne B npupojie https://m.edsoo.ru/ff0d4dd0
)% du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
Bojopona. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bub OK
29 [TonsaTHe 0 KHCTOTaX U COJISIX nomrotexa [
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTry4eHust BOA0Opoaa B bubnuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast padota Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmyuenue u coOupaHue BoI0POIa,
. https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOUCTB)
N " bub K
32 MouspHbiii 00BEM ra3oB. 3akoH ABOTaIPO uoamorexa O
https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOIMYECTBA
bubmuoreka [JOK
33 BEILIECTBA ra3a 1o €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncnenus 00EMOB ra3oB 1o
bubnunoreka [JOK
34 YPaBHEHUIO PEaKlIM1 Ha OCHOBE 3aKOHA

00BEMHBIX OTHOLLIEHUI ra30B

https://m.edsoo.ru/ff0d5708
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35 duznyecKkre 1 XMMUYeCKHue CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lousitue 00 bubmmoreka [JOK
MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbie U
37 HeHaCBIHIGPHHI)IC }l;)aCTBOpI)I. MaccoBas bubnrotexa LIOK
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BELIECTBA B pacTBOpE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroroBneHue pacTBOpPOB ¢ bubnuorexa [JOK
OIpeNEeNEHHON MaCcCOBOM J10JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbnas pabora Ne2 no teme bubnuoreka [JOK
«Kucnmopoa. Bonopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuuraus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(POTEpHBIX bubamorexa LHOK
’ https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [IOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydenune n XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIIATypa, CoCOObI bubnmuoreka [JOK
MOJY4YECHUS, XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ad9474
47 IIpakTtuyeckas pabora Ne 6. Perenue bubnuoreka [IOK

OKCHICPUMCHTAJIbHBIX 3a/ia4 10 TCMC

https://m.edsoo.ru/00ad9b7c
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«OCHOBHBIC KIIACCHI HCOPTaHNYCCKUX

COCTMHECHMUI)
43 ['eneTnyeckas CBsI3b MEXKy KJIacCaMU bubmmoreka [JOK
HEOPraHUYECKUX COCAUHEHUIN https://m.edsoo.ru/00ad9a50
. bubnuoreka IHOK
49 O0001enne U cucTeMaTH3alns 3HAHAI 3
https://m.edsoo.ru/00ad9cb2
KonTtposnsHas padota Ne3 mo teme
" bubnuorexka [JOK
50 OcCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COEeAUHEHU I
[TepBbie MOMBITKH KIacCUpUKAIIIT
51 XUMHYECKUX 31eMeHTOB. IlousaTre o bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoanueckuii 3akoH u [lepuoanueckas
bu6moreka [IOK
52 cucTemMa XuMU4YecKux 3neMeHToB Jl. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuonpl, rpymnel, IOATPYIIIIEI bubmorexa LOK
p > TPYIIIBL, pyn https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX SIIEP. bubmuorexa [JOK
M3oTtonsr https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UYEeK aTOMOB
. bu6mmoreka [JOK
55 anemeHToB Ilepuonnueckoii cucreMsr /1.
https://m.edsoo.ru/00ada6bc
. Menneneena
XapakTepucTUKa XMMHUYECKOTO 2JIEMEHTA
56 10 €ro MoJioxkeHuro B [leproauueckoii bubmorexa LOK
pHOA https://m.edsoo.ru/00ada824
cucteme /1. 1. MenaeneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BUTHs HayKu U npaktuku. 1. W. bubnuoreka [IOK
MenneneeB — y4€HBIN, IIEAror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIEeKTPOOTPULIATENILHOCTh ATOMOB bubnunoreka [JOK
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XUMHWYCCKUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
59 HMoHnnas xuMuueckas CBSI3b 1
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
60 KoBanenTHas nossipHasi XauMuyeckasi CBsI3b 1
https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas XUMU4eCKas | bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCIECHUS 1 bubnmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC | bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIATEIH U BOCCTAHOBUTEIN 1 bubmiorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas pabora Ne4 no teme 1 bubnuoreka [JOK
«CtpoeHue atoMa. XMUMHYECKasl CBA3b)» https://m.edsoo.ru/00adb486
66 Peseprubrit ypok. O6001eHNE 1 | bubnuoreka [JOK
cUcTeMaTu3anys 3HaHUu! https://m.edsoo.ru/00adb33c¢
67 PeseprubIit ypok. O6001IeHNE 1 | bubnuoreka [JOK
cUcTeMaTu3anys 3HaHUu! https://m.edso0.ru/00ad9cb2
68 PeseprubIit ypok. O6001eHNE 1 | bubnnoreka [JOK
cUcTeMaTH3aIys 3SHaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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IMOYPOYHOE INIAHUPOBAHUE 9 KJIACC
N KonuuectBo yacos 1 DNeKTpOHHBIE H(PPOBBIC
0 ara
Tema ypoxa Kontponensie | IIpakTnueckue o0pa3oBaresbHbIE
/11 Bcero U3y4YeHUs
paboThl paboTsl pecypchl
Ilepnoanuecknii 3axoH. Ilepmoandeckas
P P bubmmoreka [{OK
cUCTeMa XUMUYECKUX 35ieMeHTOB []. 1. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 Bubnmorexa [IOK
pERRCTP https://m.edsoo.ru/00adb6b6
MepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [JOK
HEOPraHUY€eCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunn xXuMuueckoil CBS3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponsHas padota Nel o teme
«IToBTOpEHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiaccay
Knaccudukanuss XaMU4eCcKuX peakiuii | bubnuoreka [JOK
110 Pa3IMYHBIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI
bubmuoreka [JOK
peakuuu. [IoHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
reTePOTCHHBIX PEAKIUIX
[ToHATHE O XUMHUYECKOM PAaBHOBECHHU.
@DakTOpBl, BAUAIOLINE HA CKOPOCTh | bubnuoreka [IOK
XUMHUUYECKOHN PEAKIMU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

MNPHUMCHCHUC

9
peakunu https://m.edsoo.ru/00adcade
Teopust 3IEKTPONUTHIECKON
bu6mmorexa [{OK
10 mucconuanmu. CHIIBHBIE U CIIa0bIE
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKIuil
https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
. . bubnuorexa [JOK
12 OCHOBAHUH B CBETE MpECTaBICHUMN 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
. . bubmuorexa [JOK
13 MpeACTaBICHUIN 00 AIEKTPOIUTHUECKON
https://m.edsoo.ru/00add8b2
IUCCOLIHAIINHT
. bu6mmoreka [IOK
14 [TonsiTue o ruapoIU3€e CoJiei
https://m.edsoo.ru/00add9d4
. bubmuoreka IJOK
15 O000111eHNE U CUCTEMATHU3ALUS 3HAHUN nommorexa I
https://m.edsoo.ru/00addd12
16 [IpakTuueckas padota Ne 1. «Pemenne bubnunoreka [JOK
JKCIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme
bu6mmoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIHS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO0111ast XapaKTEPUCTHKA FaJIOTEHOB.
18 XI/III-\]/[-II/IIISCIfI/Ie CBI())ﬁCTBa Ha IIpUMepe bubmorexa LIOK
P P https://m.edsoo.ru/00addfe2
xJiopa
Xnoposogopoa. ConsHas KUCIOTA,
P P N bubnuoreka [JOK
19 XUMUYECKUE CBOWCTBA, MOTYYEHHE,

https://m.edsoo.ru/00ade104
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[Ipaktuyeckas padora Ne 2 o reme

. bubmmoreka [JOK
20 «IlonmyueHue conasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIUN, €CIIU OOUH U3 bubmmorera [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AIoTpOoTIHBIE MOTU(UKAITUU CEPBI.
P L N P . bubmmorexa [{OK
23 Haxosxnenue cepsl u €€ coeTMHEHUH B
N https://m.edsoo.ru/00ade64a
npupojie. XMMUUYECKUE CBOMCTBA CePhI
24 CepoBonopo, cTpoeHue, pu3ndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 (bu3UYeCcCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHWMHUUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
. bu6mmoreka [JOK
26 MOJY4YEHUS] CEPHOUM KUCIIOTHI.
. https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsi3HEHUE OKPYXKaroLen
Cpelibl COEIMHEHUSIMU CEPbI
7 Brruncnenne maccoBoii 40U BBEIXOa bubmuoreka [JOK
MPOAYKTA PEaKLNU https://m.edsoo.ru/00adec8a
OO01as XxapakTepUcTUKa AIEMEHTOB V A-
)3 rpynnsl. A30T, paclipoCTpaHEHHE B bubnuoreka [IOK
npupoje, pu3nyeckre U XUMHUECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AmMuak, ero pusnueckue u bubnunoreka [JOK
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XUMHWYCCKHEC CBOfICTBa, MOJIy4YCHHEC U

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 3 o reme
bu6mmorexa [{OK
30 «[lonydyeHne amMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€¢ pusndeckue u bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banne HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATBbHBIX

. bubnuorexa [JOK
32 yaoOpeHui. XMMHUYECKOe 3arpsi3HeHUE
. https://m.edsoo.ru/00adf518
OKpYXKaIoIIen Cpeibl COSAMHEHUSIMHU
azora
®ochop. Okecup dpochopa (V) u
dop docgopa (V) Bu6mnorexa 1[OK
33 dhochopHas kucnoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTYYEHUE
Hcnonws3oBanne GocdaToB B Ka4yecTBE
34 MUHEpaJIbHBIX yI100peHuil. 3arps3HeHue bubamorera LOK
p N yAo0p - 24P https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu

35 VYraepoa, pactipocTpaHeHHE B IPUPOJIE, bubnuoreka [JOK
(bu3UYecCKre 1 XUMUYECKHUE CBOHMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHE CBOMCTBA. JKOJOTUYECKUE bubmuoreka [JOK
poOJIeMBbl, CBSI3aHHBIC C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepoaa (IV)

N bubnunoreka [JOK

37 YronpHas KUCIOTa U €€ CONu 1

https://m.edsoo.ru/00ae006¢c

18 IIpaktuyeckas padora Ne 4 o reme bubnuoreka [IOK

"[lony4eHne yriekucioro rasa.

https://m.edsoo.ru/00ae027¢e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KavecTBenHast peakuus Ha KapOOHAT-

nou"

[lepBoHauanbHbIEC TOHATUSA 00

bu6mmorexa [{OK

39 OpraHUYEeCKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHMSIX YIIIepo/ia
. bubnuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«Baxuenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTponbnas pabora Ne3 no teme

. bubmuorexa [JOK
42 «Baxuenme HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCITMHEHU S
OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX
3JIEMEHTOB — METAJJIOB.
bu6mmoreka [IOK
43 Mertammmndeckas CBSI3b U MeTaJIMUecKas
. https://m.edsoo.ru/00ael103e
KpHUCTaJUIMYeCKas peiéTkKa.
dusnyeckue cBOMCTBA METAIIOB
XHUMHYECKHE CBOMCTBA METAJJIOB.
. . bu6mmoreka [JOK
44 DIIEKTPOXUMHUYECKUI P HATPSKECHUI
https://m.edsoo.ru/00ael 156
METAaJIJIOB
OO61ue crnocoObl MOTYyYeHUS] METAJIOB.

45 Crnasel. Beruucnenus no ypaBHEHUAM bubnuoreka [IOK
XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 https://m.edsoo.ru/00ael 156
peareHToOB COJIEPKUT NPUMECH

bubnunoreka [JOK
46 IToHATHE O KOPPO3UU METAIUIOB

https://m.edsoo.ru/00ae1278
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bubmuoreka [JOK

47 [[{esrouHbIE METAILITBL
https://m.edsoo.ru/00ae14b2
bu6mmorexa [{OK
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus
https://m.edsoo.ru/00ae14b2
49 [{er09HO3EMENBHBIE METAILTIBI — bubnuotexa [JOK
KaJbIIUH U MarHui https://m.edsoo.ru/00aelSe8
. bubnuorexa [JOK
50 Baxxneiimme coequHeHNs KaTbIHs
https://m.edsoo.ru/00ael Se8
51 O06o01enre 1 cucTeMaTr3aus 3HaHU
57 JKEcTKOCTh BOBI M CITIOCOOBI €& bu6moreka [IOK
YCTpaHEHU https://m.edsoo.ru/00ae1886
[IpakTnueckas padota Ne 6 o Teme
- . bubmoreka [IOK
53 JKécTkocTh BOABI U METOBI €6
" https://m.edsoo.ru/00aelaed
YCTpaHEHHUS
54 N — bu6mmoreka [IOK
https://m.edsoo.ru/00ael c64
55 AmMdoTepHbIe CBOWCTBA OKCHIIA U bubnuoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00ael c64
56 Weneso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THAPOKCUIBI U COJIM JKele3a bubnnoreka [JOK
(IT) n xene3a (I1I) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3AIUS 3HAHUN
[IpakTuueckas paborta Ne 7. Pemenue
59 SKCIIEpPUMEHTAJIbHBIX 33/1a4 110 TEME bubnunoreka [JOK
«Baxnenmue MeTaJuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
60 Brrunciienus no ypaBHEHUSIM bubnunoreka [JOK
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XUMHYECKUX PEAKIIUid, eCITH OJUH U3
pEareHToB JaH B U30BITKE UITU
COJICPKUT IPUMECH. BerauciacHus
MacCOBO¥ JI0JIH BBIX0/1a TIPOJTyKTa
peakiuu

https://m.edsoo.ru/00ael 750

61 O06o01IeHre 1 cHCTeMaTU3alus 3HaHU N 1
KonTponsnas pabora Ne4 o teme
62 «Baxueume MeTamibl 1 UX 1
COCTMHECHUS
63 BeniectBa u matepuael B 1 bubmuorexa [JOK
MOBCEIHEBHOM KMU3HH YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAFOIIEH 1 bubmuorexa [JOK
cpelnbl https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B perieHnn 3K0JIOTHYECKUX | bubnuoreka [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PeseprubIit ypok. O6001eHNE 1 | bubnuoreka [IOK
cUcTeMaTu3anys 3HaHUu! https://m.edsoo.ru/00ae0dOa
67 PesepBubiit ypok. O6001IeHNE U | bubnuoreka [JOK
cUCcTeMAaTH3aIys 3HaHUN https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCTeEMAaTHU3aIys 3SHaAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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