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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (eaepasbHOM paboyell mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NEAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEICTBAMU Yy4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MPEIMETHOE COJIepKaHue,
NpeayCMaTpUBAET pACOpPEICIEHUEe €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU CoJIepKaHMUS, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOUM 00pa3oBaTesbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJIeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHHU CIY>)KUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (GOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJbTYPhI IUYHOCTH, €€ 00IIeH 1 (YHKIIMOHAILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITEeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK ¥ B TPO(DECCHOHATLHON S TEIIBHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETTOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpa)keHHWeM 0a30BOM HAYKH XMMUM Ha OMPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa 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 OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

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

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeACTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS Ha OCHOBE ASMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHAS (PYHKIUU OOBSCHEHHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABJIEHNS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOU KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaloumi Mupy,
«buonorus. 5—7 knacce» u «duznka. 7 Kmacey.

[Ipy wu3yyeHHH XUMUHM MPOUCXOAUT (QOPMHPOBAHHE 3HAHUM OCHOB
XUMHUYECKOW HAYKH KakK O0JAaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBeKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHUPOBON KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHHUH,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakiuil, B (GOPMUPOBAHUU U PA3BUTHM MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBWil Oe€30MacHOro oOpamieHus ¢ BEIIeCTBaMU B
IIOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKUe 1IeJIH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEILHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI HAa  CHUCTEMaTHYecKOe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMMO3HAHUS U CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KIIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM UM E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’>KaloILlEro MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYCHHUH
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B TOBCEJHEBHOM MKU3HU MU
TPYZAOBOM JAEITEIBHOCTH;

— (QopmupoBaHue y 0O0ydYarolIMXCS TYMaHMCTUYECKUX OTHOIIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAaOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU YEJIOBEKa. XUMHUS 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. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTENbHAS MOJEKYJIsIpHAas Macca. MaccoBas 10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4HCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMHUeckue ypaBHeHus. Knaccudukamms
XUMUYECKUX peaKIui (COequHEHUs, Pa3JIOKCHHS, 3aMEIICHUsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0H, MpaBuiaaMu paboThl B J1abopaTopuul U
npuémMaMu oOpalleHus ¢ 1abopaTOPHbIM 00OpPYAOBAaHUEM, U3YUYCHHE U ONHUCAHUE
GU3UYECKUX CBOHCTB 00pa3llOB HEOPTaHUYECKUX BEIISCTB, HAOJIOCHHE
bu3uveckux (TUIaBJIeHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla ¢ KHCIIOTOMN) SIBICHUM, HAOIIOACHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMoAeHCTBUE kese3a ¢ pactBopoM coiu meau (I0),
M3yYEHHE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIBI0 MarHuTa, (prIbTpOBaHMUE,
BBITIAPUBAHUE, JUCTUIULAIMSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HaAOJIOJCHWE W  ONHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHHUE€ MOJEIEH MOJICKYJI
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B Mpupojge, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



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

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKkUuu. TOIuIMBO: yroinb M METaH. 3arpsA3HECHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmdeckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3syronie  (OCHOBHBbIC,  KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue MW XUMHYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

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

I'eneTnyeckas cBA3b MEXKY KJIaCCAMU HEOPraHMYECKUX COCUHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUS KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJII0AeHUE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus ropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpas3llaMud OKCHIO0B H
ONMHMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojcicTBue Bojaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIIECTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibleM) (BO3MOXXHO  HCIIOJIb30BAaHUE  BHUIACOMATEPUAIIOB),



uccieoBaHue OoOpas3llOB  HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMHU, PEAKUUW HEUTpalu3aluy, MOJyYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM U3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3a/lad 1o TeMe «BaxkHellune KIacChl HEOPraHUYECKUX
COCAUHECHUN.

IHepuoagnuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHUX
ieMeHToB JI. U. MengeaeeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJLIHI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aMPOTEPHBIC OKCHIbI
Y TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpMBI
[Tepunonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuoas
u rpynnbl. PU3NYECKUN CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB INEepUoJa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB MepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxxenuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB I Pa3BUTUA Hayku W npaktukd. [[. . MeHneneeB — y4€HbIM U
rpaXkJIaHUH.

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

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporecchl okucneHns U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLNN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SBJISIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OHJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIEC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOICTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHUJBI XUMHYECKOM CBSI3U. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTHE 0 XUMHUECKOM paBHOBECHH. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUMA €  HWCOOJIB30BAaHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonnoro ooMeHa. Y clioBusi MpOTEKaHUSI peaKuii MOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x;opuia HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBHUS Pa3IMYHBIX (PAKTOPOB, HCCICIOBAHKUE DIJICKTPOIPOBOIHOCTHU
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUAJiOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BbIJCICHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKkUMd Ha  HMOHBL, pEIICHUE
AKCHEPUMEHTAJIbHBIX 33/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS ATOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (Qu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3anMoOJEICTBUE € METAJJIaMH, HEMETAUIaMH, IIejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M YeJIOBEKa. BakHeumume XJIOopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHBIC CTeNeHU OKucieHus. CTpoeHue M (pusmyeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIMHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOOpOa, CTpoeHUE, (pu3ndeckue u
XUMHuUeckre cBorcTBa. OKCHIBI Cephbl KaK MPEICTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kmciora, (u3HUecKue © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJY4YeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCI0Thl. COJM CEpHOUM KUCIIOThI, KAUECTBEHHAs PEAKIIU Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuznyeckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UMYECKUe U XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMUYECKOe 3arpsi3HEHHE OKPYXKaIolel cpejibl COeTMHEHUIMH a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3JayxXa, MOYBbl W BoAoEMOB). docdop,
ajutotTponHbie Mogudukanmuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHIA.

O6mas xapakrtepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJIEepoj,  aJuIOTPOITHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B TMpuUpone, (UINYECKUE U XUMUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopor yrinepona B npupozae. Okcunbl yriaepoaa, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJIbHOTO TOTEIICHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuUcCIoTa U €€ coM, nX (PU3NUEeCKue U XMMHUYECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHATHUS 00 OPTaHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poJii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npumeHenue. CoenuHeHHWs KpeMmHHS B mpupozae. OOmme mnpeactaBieHUss 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CHIMKATBhl, UX UCIOJIb30BAHHUE B
OBITY, B IIPOMBILIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOMOICHUE TIpollecca OOYTJIMBaHUS caxapa MoJ JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM PEeaKIuK Ha Cybdart-
MOH W HaOJIOJICHHE TMpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBOMcTBamMHU azora, ¢ochopa W HUX COCAUMHEHUU (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), o0pa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMaza, rpaduta, QyuiepeHa, O3HAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MojyyeHue, coOupaHue, pacro3HaBaHUE M U3yYEHUE
CBOICTB YIJIEKUCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha kapOoHAT U
CWIMKAT-UOHBl W UW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTaJIbl U UX COSTUHEHUSY .

MeTanjibl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKAa XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBs3b U
METAJUIMYECKas] ~ KpUCTAUIMYECKass  pemérka.  ONEKTPOXUMHUYECKUA  Psif
HampsHKeHU MeTamnoB. Ousnyeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO01ue
crocoObl Toyy4yeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnnaBbl (CTajdb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[[lenounble MeTauibl: MoJiokeHUE B [leproanyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B IMPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanus). OKCUJIBI U



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B npupoae. PU3NUECKUE U XUMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TUIpOKCcU bl U conn xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBUS OKCHAA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BO3MOXKHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HAa MOHBI: MArHWs, KaJblUsl, AJIFOMUHUS, LIMHKA, JKejle3a
(I1) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajdblus (BO3MOYKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HccleoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMHHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JXKM3HM 4elloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momoib mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarllel cpenbl (NMpeaenbHas IOMycTHUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOJIB30BaHUE KaK OOIMHUX eCTEeCTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIacCHPUKAIUA, TMEePUOJIUYHOCTh, HAOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

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

buonorus: dorocuHTE3, NBIXaHHWE, OWocdepa, PKOCHUCTEMA, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOJJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

IIEHHOCTHOTO OTHOUIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIHWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKUM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
MEPEIOBBIX JOCTMXKEHUSX W OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPyrux  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TMpHU
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TIOBEJACHUE M IIOCTYNKH CBOUX TOBAapUILEH C MO3UIUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)HEHHOCTH HAYYHOI'0 IIO3HAHMS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKW U COCTaBIISIOLINE
OCHOBY Ui TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIIOBEKA C
MPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHUBBI, HANPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU IO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHHM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



TUTEpaTypor, JOCTYMHBIMU TEXHUYECKUMHU CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4)¢popMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHMK IO XUMHUH, OCO3HAHHBIM BBIOOP
WHMBUIYaJTbHON TPACKTOPUH MPOJOJDKCHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU WU3YYCHHH XUMHH, IS
pELICHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHON CPEAOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (AaKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJISATHBHBIE), KOTOpbIE 0OECHEeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHHE TIPUMEHSTh B TIPOIlECCe TO3HAHUSI TOHATHS (NIPEAMETHBIE U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU PelIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMbIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauye€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3alMd W TIPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOJAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpoJerIaHHOM padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3HPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POPM IPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHMS, CIPaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpPMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7a4 ONPEEAEHHOr0 TUIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJaud HECIO0XKHBIMU CXEMaMH, JHarpamMmaMu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034iCTBA M TPAHCIOPTAa HA COCTOSHUE OKpPY’Kalolled MPUpPOIHON
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJabTaThl  MO3HABATEIHLHOMN
JESTENbHOCTH B YCTHBIX UM MNHCHbMEHHBIX TEKCTaX; JeNarh MPe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

YMEHHUS y4eOHOr0 COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENENCEHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHHBepCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPENENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U IIPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee 3 (PeKTUBHBIE CIIOCOOBI PEICHHs YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATENIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOM (QeaepaibHOW paboueil mporpammon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIMMHUCA HAay4YHbIE 3HAHUSA, YMEHHUS M CIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHWE, COJb, JJICKTPOOTPHUIATEIBHOCTh, CTEIECHB
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJEKTPOHHBIM CIIOH aToMa, aToOMHas OpOUTallb, PAJUYC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBa
(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 PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJCHUS  JJEMEHTOB B  OWHAapHBIX  COCJUHECHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUWE NEPUOJMYECKONW 3aBUCUMOCTHU CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX OHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPeaKuuu (MO YUCIY M COCTaBY YYACTBYIOIIMX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOT'O
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKHX PpEAKLUHM, €eCTEeCTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMU 1O BBINOJHEHHIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKUX TOHSATHUH: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  DIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



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

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHATHM U
MPUMEHSTH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeIUWHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3M (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIMHEHMH, THUIl KPUCTAUIMYECKOM
peIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona [[. W. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONHUCHIBATh M XapaKTEPU30BaTh
Tabimunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpymmna (A-rpynmna)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacrpesielieHie HMX 1O DJJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHMYECKUE BEIIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OONME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BEUIECTB, MOJATBEPKIAsl OIMKHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJUTHYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHSA pEaKIHil, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
IPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUECKON PEaKIInH;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OpOMH/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

IPUMEHSITH OCHOBHBIE OIEpAIlMi MBICIIUTEILHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMI0, BBHISBIICHUE
IPUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEAKIUH, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHMUS —
HaOJII0IeHNEe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (pPOBbBIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeunie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusa — BaxkHas 00J1acThb
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
Pasznen 2.BaxHeiilue npeacTaBuTe/ i HEOPraHN4ecKNX BelecTB
)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
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepnoanyeckasi cucreMa xumudeckux 3j1eMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.

Xumn4ieckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peaKkuuu




[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 XMMHYecKHe peakuu
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/uibl M MX COEIMHEHUSA
)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




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 Obuwue cBoicTBa METa/IIOB 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 okpyxxaiouias 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 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hpaxrireckie H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTa 05.09.2023 | https://m.edsoo.ru/ff0d210c
) IlousTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMUU 07.09.2023 | https://m.edsoo.ru/ff0d227¢
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | | bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 12.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yuctele BemecTBa 1 cMech. CriocoObl | bubmuorexa [JOK
pa3aeiieHus: cMecei 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
. 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKH TIOBAPCHHOU COJIH)»
bubnuoreka [JOK
6 ATOMBI M MOJICKYIIb! I 21.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH | bubmuorexka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BELECTBA 1 bubmnorexa [IOK
28.09.2023 | hittps://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 Bubmmorexa LIOK
03.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumnueckas popmyina. BanreHTHOCTD bubmorexa LOK
Py 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX AJICMEHTOB
1 OTtHocuTeNBHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 10.10.2023 | https://m.edsoo.ru/ff0d323¢
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COSTUHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCTUHCHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
14 KonunuectBo Bemecrra. MoJib. bu6moreka [IOK
MonspHas macca 17.10.2023 |  https://m.edsoo.ru/ff0d5230
s dOu3nvecKrue U XUMUYECKHE SBICHHUS. bu6moreka [IOK
XHUMHU4YEcKas peaKus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIni 24.10.2023 | https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XHWMHUYECKUE YPABHEHHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
18 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
HHECTEA TO P 07.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUuecKuX peakiui
19 (coemuHeHMs, pa3IoKEHUST bubmorexa HOK
g P ’ 09.11.2023 | hittps://m.edsoo.ru/ff0d3134
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
20 sHIMKIoneaucT. O6o0IeHne 1 Bubmmorexa LIOK
H AT Hvl 14.11.2023 | hittps://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
)1 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIU 16.11.2023 | https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

22 Bo3ayxa. Kuciopos — 3ineMeHT u bubmmorexa [IOK
AYXa. POA 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
Du3N4eCKre U XMMUYECKHE CBOMCTBA
23 KuCI0poia (peakiuyu OKUCICHUS bubmorexa HOK
POAa (peaidt ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOpl nostyueHust KUCIopo/ia B
24 71a00paTOPHH M TTPOMBIIIIICHHOCTH bubmorera [TOK
parTop P ' 28.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ ekt xumMuueckon
)5 peaKuuu, MOHSITHE O bu6moreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- U 05.12.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
26 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa OK
p yEd, 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
27 «ITonyyenue u cobnpanue KuCIopoaa bubmorexa HOK
i P PO, 12.12.2023 | https:/m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
)3 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuorexka [JOK
Boyopoaa. [IpumeHenue Bogopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
30 IlousaTue o KuCI0Tax U COJISIX bubmmorexa [JOK
21.12.2023 | hittps://m.edsoo.ru/ff0d50d2
31 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu 26.12.2023 | https://m.edsoo.ru/ff0d4dd0
32 IIpaktuyeckas padora Ne 4 o reme 28.12.2023 | bubaunoreka [{OK




«[Tony4yenue u cobupanue BOAOPO/Ia,
HU3YyYECHHUE ET0 CBOMCTB)

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

MonsipHblii 006EM Ta30B. 3aKOH

bubmmoreka [{OK

33
ABoranpo 09.01.2024 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
34 BEILECTBA ra3a I10 ero U3BECTHOM bubnmorera [TOK
t . Y 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciaenus 006MOB Ta30B MO
35 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubnmorera [TOK
P . peattt . 16.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
36 du3nvecKknue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIBI 18.01.2024 | https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [lonsitue 06 bubmuorexa [JOK
37
WHIUKATOpax 23.01.2024 | https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopuTens. HacklmeHHbIE
38 u HI;HaCI)IpeHHBIIe) aCTBOPBI B bubmmorexa [OK
B paGTBOPHL. 25.01.2024 |  hitps:/m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
39 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei 30.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
40 KounTtponsnas padora Ne2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
A1 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa 06.02.2024 | https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
42 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmnorexa [IOK
’ p 08.02.2024 | https://m.edsoo.ru/ff0d664e

OKCHJIOB




43 OcHoBaHusI: COCTaB, KIaccuuKams, bubnmoreka [JOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0d67ca
[Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK

44 .

OCHOBaHUH 15.02.2024 | https://m.edsoo.ru/ff0d67ca

45 KucnoTsl: cocras, knaccudukarms, bubmmoreka [IOK
HOMEHKJIaTypa 20.02.2024 | https://m.edsoo.ru/ffOdfee2

46 [Tony4yeHue n XMUMHUYECKHE CBOWCTBA bubnuorexa [JOK
KHACJIOT 22.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

47 CHOCOéBII) n)z)n )eHI/ISI XI/IMI/I‘IZ(I:KI/Ie bubnmorera [TOK

© yaeHl, 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue

43 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKHUX 29.02.2024 | https://m.edsoo.ru/00ad9b7c
COECIUHEHUIN

49 I'eneTnueckas cBsI3b MEXKY KiaccaMu bubnuoreka [IOK
HEOPraHWYECKUX COCIMHEHUN 05.03.2024 | https://m.edsoo.ru/00ad9a50

50 O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAHUH 07.03.2024 | https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme

51 "OCHOBHBIE KJIACCHI HEOPraHUIECKUX bubmiorexa LHOK

o p 12.03.2024 | hittps://m.edsoo.ru/00ad9ela
COEIUHEHUN
[TepBbie MONBITKH KIacCUpUKAITIU
52 XHUMHYECKUX 31eMeHTOB. IloHsaTue o bubmorexa LIOK
’ 14.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX SJIEMEHTOB
ITepuoaudeckuii 3aK0H U
53 HepnoﬂnquKas[ CUCTEMA XUMUYECKHUX bubmorexa LIOK
pHoA 26.03.2024 | https://m.edsoo.ru/00adas52c

anemenToB /. 1. Menneneepa




bubmuoreka [JOK

>4 Hleprozbt, rpyrsi, O ArpyIs! 28.03.2024 | https://m.edsoo.ru/00ada52¢
55 Crpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl 02.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
56 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa HOK
04.04.2024 | https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
57 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. 09.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronnyeckoro 3akoHa
53 JUISl pa3BUATHS HayKu U nipaktuku. J[. 1. bubnuoreka [JOK
MenneneeB — y4EHBIN, MTEAror U 11.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHuH
59 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX DIIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
60 HNonnast xumuueckas CBsizb bubmmorexa [TOK
18.04.2024 |  https://m.edsoo.ru/00adac34
61 KoBanentnas nonsipHas XuMu4ueckas bubnuorexa [JOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab8
& KoBanenTHas HenoJsisipHas XMMUYeCKas bubnunoreka [JOK
CBA3b 25.04.2024 | https://m.edsoo.ru/00adaab9
63 CreneHb OKUCIICHUS bubmmorexa [TOK
02.05.2024 | https://m.edsoo.ru/00adae28
64 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnunoreka [JOK
peakuuu 07.05.2024 | https://m.edsoo.ru/00adb076
65 OkucauTen U BOCCTAaHOBUTEIIH 14.05.2024 | bubmuoteka [{OK




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

KonTtponeHas padota Ne4 mo teme

66 «Ctpoenue aroma. XUMHUYECKast 1 bubnmorexa [TOK
16.05.2024 | https://m.edsoo.ru/00adb486

CBSI3b»

67 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHUI 21.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O6001IeHNE 1 | bubnuorexa [JOK
CHCTEMAaTU3alMs 3HAHUI 23.05.2024 | https://m.edsoo.ru/00ad9cb2

69 PesepBHblit ypok. O60011IeHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH 28.05.2024 | https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

[Iepnoanueckuil 3aK0H.

| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 06.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK

. 08.09.2023 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHWYECKHUX BENIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xuMuueckoil CBS3U U THIEI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 20.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme

5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1

P T 22.09.2023

OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuuii o pa3IMYHbIM HNpPU3HAKAM 27.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eaknuu. [IoHsTHE O TOMOTEHHBIX U 1 bubmmorexa [TOK
PEATTHIH. 29.09.2023 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[TonaTHe 0 XUMHYECKOM

8 aBHOBecHuH. DaKTOPbI, BIMAIOLINE 1 bubmorexa HOK
p ’ P, t 04.10.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u




I10JIOKEHUE XMMHYECKOTO
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakiuu 06.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKOU
10 ncconuarmy. CHIbHBIE U CIIa0bIE bubnmorexa LOK
g HHATIH, 11.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMounrie ypaBHeHUs peakiuii bubmmorexa LOK
M peartt 13.10.2023 | hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
2 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOIUTUUECKOU 18.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
ped § 20.10.2023 | hitps://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 TTousiTie o ruapoIn3e cojie bubmorexa LOK
AP 25.10.2023 | hitps://m.edsoo.ru/00add9d4
O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
15 B
3HAHUU 27.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenne pkcriepuMeHTAILHBIX bubmnorexa [IOK
P 08.11.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas padora Ne2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS bubmnorexa [IOK
p a 1A 10.11.2023 | hittps://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B PACTBOPAX»
13 OO01as XxapakTepucTUKa raJIoreHOB. bubnunoreka [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 15.11.2023 | https://m.edsoo.ru/00addfe2




XJopa

Xnoposogopos. CoxsHast KHCIIOTa,

19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE, bubmorexa HOK
17.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o reme
20 «[lonydyeHnue coyITHON KUCIIOTHI, bubmmorexa [OK
R . 22.11.2023 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKUX PEAKIINH, €CIIU OJIUH U3 bubmmorexa LOK
24.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst 29.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
” Haxoxnenue cepbl U €€ coeTMHEHU I bu6mmoreka [IOK
B Ipupoie. XUMMUYECKHE CBOKMCTBA 01.12.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3HYecKre U XUMUYECKHE CBOKMCTBA 06.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYeCKre U XUMHUYECKUE bubmorexa HOK
= 08.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE 13.12.2023 | https://m.edsoo.ru/00adec8a
OKpYXarollen cpeabl COEAMHEHUSIMU
cepbl
27 Brlunciaenne MaccoBO I0JIM BBIXOAa 15.12.2023 | bubauoreka [IOK




IIPOJIyKTa peakuu

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

OO1mas xapakTepuCTHKa HIEMEHTOB
VA-rpymmsl. A3oT,

bubmmoreka [{OK

28
pacrpoCcTpaHeHHEe B PUPOJIE, 20.12.2023 | https://m.edsoo.ru/00adeea6
(du3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U bubmorexa HOK

> HOIYA 22.12.2023 | https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[IpaxTnueckas padota Ne 3 o Teme
30 «ITonyyenne aMmmMuaKa, U3y4eHHUe €ro bubmorexa HOK
i B 27.12.2023 | htps:/m.eds0o.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuotexa [JOK
XHMHUYECKHE CBOMCTBA 29.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHUE HUTPATOB U COJIEH
aMMOHMSI B KaUeCTBE MUHEPATIbHBIX

32 oOpenuil. Xumuueckoe bubamorera LOK
YAOOP ) . 10.01.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaloIIel cpeibl
COEIMHEHUSIMU a30Ta
®ochop. Okecup dhochopa (V) u

33 (bocg)o pHa;I KI/Ifﬂ(E))Ta (b(bI/II)BI/I(‘IC)CKI/Ie u bubmorexa HOK

P N 12.01.2024 | https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonw3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubmuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 17.01.2024 |  https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 pu 1; Iel gmﬂzecxl;e Y XUMUYECKHE Bubmmorexa LIOK

PHPOZE, 19.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBA




Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)
37 VYroJibHAsI KUCIOTA U €€ COJn bubnmorexa [OK
26.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kKapOOHaT- 31.01.2024 | https://m.edsoo.ru/00ae027¢
HOH"
[TepBoHaUaNbHBIE TIOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmorexa OK
02.02.2024 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 Kpemuuii u ero coeqmuHeHus bubmorexa LOK
07.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTruueckas padota Ne 5.
Pemenue skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
41 .
1o teme «BaxuHeie HeMeTalIbl 1 09.02.2024 | https://m.edsoo.ru/00ae0bf2
WX COCAMHEHUS»
KontponbHas padota Ne3 mo teme
42 «BaxHeime HeMeTalIbl U UX bubmmorexa [TOK
14.02.2024 | https://m.edsoo.ru/00ae0el8
COEJIMHEHUS
OO01as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
13 MeTauioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYECKasi KpUCTaUIMIeCcKast 16.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB




XUMHYECKHE CBOUCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI buGnnorexa [IOK
P . P 21.02.2024 | https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
OOmrre cnocoObl MOTyYeHUs
metauioB. Ciuiasel. Berauciienus mo
45 aBHEHUIM XUMHUYECKUX PEAKIIUN bubnmorexa LHOK
P pearii, 28.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJIH U3 PEareHTOB COJICPKHUT
npuMecu
46 TloustTie 0 KOPPO3UU METAIIOB bubnmorera [TOK
24 01.03.2024 | https://m.edsoo.ru/00ac1278
bu6moreka [IOK
47
Llenotrsre Meraui! 06.03.2024 | https://m.edsoo.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
48
KaJIus 13.03.2024 | https://m.edsoo.ru/00aec14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHuid 15.03.2024 | https://m.edsoo.ru/00ael5e8
50 Bakueiiime coenuHeHUS KaJlIbINA bubmorexa LOK
a t 27.03.2024 | https://m.edsoo.ru/00ael5e8
51 O00011eHNE U CUCTEMATU3ALIIS
3HAHUU 29.03.2024
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHHUs 03.04.2024 | https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
53 "YKEcTKOCTh BOJIBI U METOIBI €6 Bubmiorexa OK
" 8 A 05.04.2024 | https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bu6mmoreka [JOK
54 An 7
FOMIHITH 10.04.2024 | hittps://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U 12.04.2024 | bubmuoteka [IOK




THAPOKCHA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
3 Keseso 17.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) 19.04.2024 | https://m.edsoo.ru/00ae35e6
53 O06o01enre U cucTeMaTu3arus
3HAHUHN 24.04.2024
[IpakTnueckas padorta Ne 7.
Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
59 .
mo TeMe «BakHeHIIne MeTaluIbl U UX 26.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuUMecH. Beraucienus 03.05.2024 | https://m.edsoo.ru/00ael750
MaccOBOM JOJIU BBIX0J1a IPOAYKTa
peakuuu
61 O06o01eHre U cucTeMaTru3amus
3HAHUM 08.05.2024
KontponbHas padota Ned4 o Teme
62 «BaxHelme MeTaJIbl U UX 15.05.2024
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA 17.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLLEH Cpebl 22.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX MPoOIeM 24.05.2024 | https://m.edsoo.ru/00ae4270




66 PezepBubiit ypok. O0oOIeHNE U | bubmuoreka [IOK
CHCTEMAaTHU3aLHs 3HAHUI 29.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHrIit ypok. O600IICHNE 1 ! bubnuorexa [JOK
CHCTEMAaTHU3allMs 3HAHUI 29.05.2024 | https://m.edsoo.ru/00adb33c
68 ! 31.05.2024
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

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

METOJNYECKHUE MATEPHAJIBI IJIAA YUYUTEJISA

Ypoxku xumuu B 8 kinacce. Meroaudeckoe nocodue, M3znarenbcTBo
«ITpocsemienue»

Ypoxku xumuu B 9 kitacce. Metoauueckoe nocodue, M3aaTenbcTBo

«HpOCBGHIGHI/IG»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0d26ca
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