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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Takxke Ha OCHOBe (QenepanbHOM paboueld MporpamMmel
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHUS U PA3BUTUS OOyUYAIONIUXCS CPEACTBAMH y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MIPEAMETHOE COJIEpKaHueE,
NpeayCMaTPUBACT PACHPECICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTEePUCTUKHU coaepKaHusl, PEKOMEHTyEMYIO
MOCJIEIOBATEILHOCTh ~ M3YYEHHUS] XUMHU C YY4ETOM  MEXIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 Co/iepKaHusl.

3HaHME XUMHUU CIYKUT OCHOBOM Mjis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPrUu W 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSIX PEIICHUS TI00aTbHBIX
npoOJjieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEAHEBHOM JKU3HU, TaK M B TPO(PECCHOHATEHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €AMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTBYyeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K ECTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
COJIepKaHMsl ~ y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  NEeJarori4eckKu
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBI IMEPBOHAYAIBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa k e€ uzyudeHuto. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTHUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE HSMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pPa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYyromMy, BBHINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3y4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CHOCOOCTBYeT (OPMHUPOBAHUIO
MIPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAHUT C IPUBICUECHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX aloHUil MUpY,
«buonorus. 5-7 knacce» u «Pusmnka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KYJIbTYpBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHUCTEMBI XUMHUYECKHX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECCKUX TMOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAYYHBIM METOJaM T[IO3HAaHWS TMPH U3YYCHWU BEIIECTB U
XUMUYECKUX peakuuid, B OPMUPOBAHUN W PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENBHON U y4eOHO-HCCIEI0BATENHCKON
JesITeNbHOCTH, OCBOCHHWM TMpaBWJI O€30MacHOTO OOpallleHHs C BEIIeCTBaMU B
[IOBCEHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe IIeTH, KaK:

— (¢opMupoBaHHE WHTEIUICKTYyadbHO pA3BUTON IJIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOITUMCS YCIOBUSM KU3HU;

— HampaBIIEHHOCTh OOYYeHHs Ha CHCTEMaTHYeCKOoe MPHOOIICHUE
O0yJaloNIMXcs K CaMOCTOSTENIbHON TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHWs, (OPMHUPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMN), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (¢opMmupoBaHue oOme (QYHKIMOHAIBHOM U E€CTECTBEHHO-HAay4HOIl
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATh M OLIEHHWBATH SIBJICHUS
OKPY’KaIoILlEro MUpPA, UCIOJb3Ysl 3HAHUS U OIBIT, MOJYyYEHHBbIE NPU HU3YYEHHUH
XUMUH, OPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBanue y o00yd4aromMXCcsi T'yYMaHUCTHUYECKHUX OTHOLICHHI,
NOHMMAHUSl IEHHOCTM XMMMYECKUX 3HAHUN s BbIPAaOOTKH 3KOJOTHYECKU
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

—pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIOCOOHOCTEN K CAaMOKOHTPOIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee uucIO YacoB, OTBEAEHHBIX M M3YYEHHs] XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBigeT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. Pu3NYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 mMeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMeHTbl. CHUMBOJBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemiectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMu4eckue ypaBHenus. Krnaccuduxanus
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
bU3MYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHHS XUMUUYECKUX pEaKLUMi (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOPHUAOM Oapus, pa3ioKeHHUEe THIPOKCUAA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4YeHHE CIOCOOOB pa3/IelieHHus CMECeil: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, NTUCTUWUISAIUS, XpoMaTorpadus, MPOBEJICHHE OYNUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHWUE  PEe3yJbTAaTOB  MPOBEJCHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/Id HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aineMeHT U MpocToe
BellecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHust). Oxcuabl. llpumenenune kucnopoaa. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpUM W HPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBoit 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

®dusznyeckue CBOWMCTBA BOABL. Bojga kak pactBopuTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpHpoJie U B KU3HU 4yesioBeka. KpyroBopoT BojAbl B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMcCTBa OKCUIO0B. [lonyueHne OKCUI0B.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamieHuss ropeHust (mokapa), O3HAKOMJIEHHME C o0pa3laMd OKCHUIOB U
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAHHE OCOOCHHOCTEH PACTBOPEHHSI BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCCleIOBaHUE OOpa3lloB HEOPTaHMYECKUX BEHIECTB PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/ljla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIEPUMEHTANBHBIX 3a/lad no TeMe «BakHelnne KIacchl HEOPraHUYECKUX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX IEMEHTOB [l.
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEpUOJIHAs  (QOpMBI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme /1. . Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. Jl. M. MenaeneeB — y4€HbId U
rpaXkJaHUH.

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

Crenenp  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3inoKeHHs, COeTUHEHNUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKalusa, MNepPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKIH],
W30TOIbl, PAIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsji, BEIIECTBO, TEO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: atMmocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATYpa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuMU4eCcKUX peakiuid Mo pa3IuvyHbIM MPU3HAKaM (IO YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(PdeKTy, o
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [IoHATHe 0 TOMOTEHHBIX W T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMHA U IIOJOKEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTUYECKON JUCCOUUALNH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakIuii HOHHOTO 0OMeHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW U coJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEeMeTaUIoB (rpadura W anMasa), CIOKHBIX BEIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMAUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJIEO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), pACllO3HABAHNE HEOPTaHUYECKHUX
BEIIECTB C TMOMOIIBID KAYECTBEHHBIX pEAKUWA HA  HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETalIaMH, IesioyamMu). XJIOpPOBOAOPOA.
CosnsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydYeHUE, NMpuMeHeHue. JlelictBue
XJIOpa W XJIOPOBOJAOPOJA HAa OPraHM3M 4YeJIOBeKa. BakHelmue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue W (U3HUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kucioTa, (HU3UYECKHME MW XUMHUYECKHE CBoicTBa (00IIME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYYEHUS CEPHOM KHUCIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpoAE. XHUMHYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapaktepuctuka 31aemMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, PacHpOCTpaHEHHE B MPHUPO/IE,
¢u3znueckre U XuMu4yeckue cBoiicTBa. Kpyrosopot azora B mpupoae. AMMHUak, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHMsI. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUUYECKHE
cBoiicTBa (0OIlIME Kak MpeACTaBUTENs KJacca KHUCIOT U crneuuduyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). docdop,
altoTponHeie Moaudukanuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBE MUHEPATBHBIX YAOOPEHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTEMEHU  OKHUCJICHHUS.  YIJIepoa,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopor yriiepona B npupone. OKCUIBI yriieponaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHue MpoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aTbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTA B €€ COJIM, UX (PU3HUYECKHNE U XUMHYECKHUE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TorsiTHE 0 OMOIOTMYECKHN BaXKHBIX BEIIECTBAX: KHUPAX, OCNKaX, YIJIeBOJaxX — U UX
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemuus (1V) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUIEHHOCTH. BakHellue CTpouTEeIbHbIE MaTepHallbl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B OBCEIHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HKCIOJb30BAHUE BHJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAUMHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3y4YCHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJIoficHUEe TpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEpUaoB), oOpa3iamMu a30THBIX U (HOChHOPHBIX YAOOPEHH, MoIydYeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (Pocdar-uoH U U3ydeHHE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYyeHUue, coOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast xapakTepUCTUKA XUMUUECKUX AJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. N.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  ODJIEKTPOXUMUYECKUU  pAaln
HarnpsHKeHu MeTamnoB. dusnyeckne ' XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIAEHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



TUAPOKCHABI HaTpusi W Kanus. [IpumMeHeHHWe WIENOYHBIX METAUIOB U HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs KaiblUs (OKCHUI, THUIPOKCHI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: TIOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusznyeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AMDOTEpHBIE CBOMCTBAa OKCHAA M TUIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuonndeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C o00pa3llaMd METAJIOB W CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPUAJIOB),
UCCJIEJOBAaHNUE CBOWCTB KECTKOM BOJBI, MPOLECCA TOPEHUS Kelie3a B KUCIOPOJE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, XKEJe3a
(1) u xene3a (1), meau (1), HaOIIOACHME U OMUCAHKE MPOILECCOB OKPAIIMBAHHUS
IUITAMEHW HMOHAMM HATpus, Kaiuusg ¢ Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7a4 1o Teme «BakHeimme
METaJUIbl U UX COEAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arps3HEHUE OKpYXkKarllel cpeabl (mpeaesibHas AOMyCTHUMAas
KOHIIeHTpaius Beulects, nainee — [1JIK). Ponp xumMuu B perieHnn 3K0JIOrM4ecKux
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemmnnie céazu



Peanmzamust MeXmnpeaMETHBIX CBA3€d NpH W3YYCHHH XHMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX EeCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK ¥ TOHSATUH, SIBISIOMIMXCS CHCTEMHBIMH JIJISl OTJCIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAyUHBIC TOHATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHs, aHaluW3, CHUHTE3, Kilaccuukamus, TMepUOJUIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJICJIMPOBAHNE, H3MEPECHUE, MOJEJb, SBJICHHUE, MapPHUKOBBIMI
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dwuszuka: MaTtepus, aToM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIUJI,
M30TONBI, PaJAMOAKTUBHOCTH, MOJIEKYJa, AJICKTPUYCCKHUHA 3apsiji, MPOBOIHHKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CriaBbl, (GU3MYECKHUE BEIWYUHBI, CAMHUIIBI W3MEPEHUS, KOCMUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dotocunTe3, neixanue, Omocdepa, dKOcHUCTEMa, MHHEPAITbHBIC
yaoOpeHwsI, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTBI, TUTATeILHbIC BEIICCTBRA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
NIOJIE3HBIC UCKOMaeMbIe, TOIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJie OOYy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJIaMU W HOPMaMu IMOBEIEHUS M CIOCOOCTBYIOT IpoLeccaM
CaMOTO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4YeCKOro BOCIMTAHUS

LEHHOCTHOT'O OTHOLIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HACJEIWI0, TMOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM W JIpYyrUX  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TpoOIecce ITOW Y4eOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUE M TIOCTYNKH CBOMX TOBapuUUIEH C MO3ULUH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHUYECKHAE IPEACTABICHNUS O BEIIECTBE M XMMMYECKOM pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DAa3BUTHSA HAyKH U COCTABIIAIOLIME
OCHOBY [IJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MPUPOJTHOMN CPEION, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbLHOM paboOThl C y4eOHBIMH TEKCTaMM, CIPABOYHOMU



JTUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, MPOCKTHOM U HUCCIEIOBATEIBCKOM
NEeSATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH M YPOBHS OOyuYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHHUE IIEHHOCTH KHW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBI 00pa3 >KW3HU, OCO3HAHUE IOCIEJICTBHU U
HEMPUSATHE BPEIHBIX MPUBBIYCK (YIIOTPEOIEHUS aJIKOTOJIsI, HAPKOTUKOB, KYypeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHCJIEC Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE LEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U KU3HHU JIIOACH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, MOJydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIEM M IMyTeld UX PEIICHUS MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUIEHUSI, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUST MHPOBO33pEHHUS OOIIEHAYYHbIE TOHATHS (3aKOH, TEOpHs,
MPUHIINAI, TUTIOTE3a, (haKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOphIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOUM KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJIATUBHBIE), KOTOpbIE 0O€CneuynBarOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJIETBHBIX (DAKTOB U SIBICHUN, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TO3HAHUSI TOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIeMEHTa), XuMHu4eckas (opMylia W ypaBHEHUE
XUMHYECKOW peakiMu — MPHU PElIeHUH Yy4eOHO-TT03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3BI 10
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpuOOpEeTeHHEe OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATH OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPABOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX HJisi BBINOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OMbITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTHUMAaIbHYIO OpMY MpeACTaBICHUS UH(DOpMALUU U
WUIIOCTPUPOBATh pelIaeMble 3aJaud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMAIUIO O BIMSHUM HPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

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

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
JESATENbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JejlaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
nabopaTopHOM pabOTHI O UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unui (00CyXJIeHUss, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS
COBMECTHBIX JCHCTBHUI, ONpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHUE CAMOCTOSITENIHO OIPENENATh LENN AESTEIbHOCTH, IJIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee »(HEeKTUBHBIE CTIOCOOBI PEIIeHHs] YICOHBIX H
IIO3HABATEIBHBIX 3a/a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JCHUCTBUM MPU BBIINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX PE3YJNbTATOB IO OCBOEHUIO 00s3aTEIbHOIO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYEHUIO HOBOTO  3HAaHWS, €ro HHTEPHpPETALUH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 ki1acce nmpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEILIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKHUE PEaKlMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(IporieHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

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

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuwogmueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHUSI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTrapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMe TEPUOABI, COOTHOCHUTH O0O3HAYCHHS, KOTOpPHIE HUMEIOTCS B
tabmune «llepmogmdeckass cucremMa XuMHUeckux odnemeHtoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE 3JIEMEHTBI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JIOJI0 XMMHUYECKOro »3JeMEHTa 1o ¢opMmyIe
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHOW JESTEIBHOCTH — AHAJIM3
U CUHTE3, CpaBHEHHUE, 0000IleHHe, CHCTeMAaTHU3allnio, KiIacCU(UKaINIO,
BBISIBICHUE TMPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUH, ECTECTBEHHO-HAyYHbIE METO/bI
No3HaHUsI — HaOo/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  IOJb30BaHUS ~ XUMHUYECKOM  MOCylIOW U
nabopaTopHbIM OOOpYIOBaHUEM, a TaKXke IMpaBwiIaM oOOpalieHust ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MAacCCOBOM JIOJIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasl PEaKIusi, XUMHUIECKasi CBSI3b, TETUIOBON A PexT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUInYecKas), KpHUCTaUIMYecKas pemérka, KOppo3usi METaJUIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKuuu, MOPEAeIbHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIIUN;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJlacCy COEJUHEHUN 1Mo ¢opMyninaMm, BUJ XUMUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUSX, 3aps]l MOHA M0 XUMHUYECKOU (hopMmyIie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHMMAHHE: OMNUCHIBATH M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabmuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue UX 1O DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peaklIHH (M0 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CHenuUUECKHe XUMUYECKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OIKHCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJIEKTPOJUTUYECKOM JHUCCOLMALNMN  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI 3JICKTPOHHOTO OanaHca 3TUX PEeaKIlHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJieMeHTa 1o (opmyre
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe IMpaBWiIa OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMkKaT-, CyibdaT-, THUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEILHON AESTEIbHOCTH — aHaU3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3alMI0, BBIIBICHHE
IPUYMHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNE, W3MEpPEHUE, MOJEIUPOBAHHE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HanmeHoBaHMe pa3jeiioB U Komsecrro vacos DJIeKTpOHHbIe (LN (POBbIE)
n/m | TeM NporpamMmbIl Bcero KonrposbHeIe 1IpakTHaeckne o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Paznen 1.IlepBonayanbHble XUMHYECKHE TIOHATHS
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bu6moteka [IOK
MPAKTUYECKOUN ACATETbHOCTH https://m.edso0.ru/7f41837c
yeJioBeKa
12 BemiecTBa 1 XuMu4eckue 15 1 bu6moreka [IOK
peakuuu https://m.edso0.ru/7f41837c
Hroro mo pazgeny 20
Pa3znesn 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837c
29 Boaopoa.Ilonsarue o kucinorax 8 1 bu6moreka [IOK
H COJISIX https://m.edso00.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6moreka [IOK
OCHOBaHMSIX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xumnueckunx 3jaemMenToB JI. U. MenaeneeBa. CTpoeHue aTOMOB.

XumMn4ieckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

[Iepuonnueckuii 3ak0H U
31 [lepuoanueckas cucrema 7 bu6mmoreka [JOK
' XUMUYECKUX 3neMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aroma
3.2 XuMu4ecKas CBSI3b. 8 1 bu6mmoreka [JOK



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

OKUCIUTEIBHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIILHBIC peaKI_II/II/I
bu6mmoreka [{OK
"
TOro 1o pasaeiy 15 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO HACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosnyecTBo yacos DJIeKTPOHHbIE
e HanmenoBanue pa3iaesioB 4 TeM NPOrpaMMbl K I (pposbic)
o/ pa3a porp Beero O;Tpo.ﬂblﬂ)le pﬁaKanecm/le oﬁpasonaTe.Hbele
padoTsI padoThI pecypeI
Pa3nes 1.BemecTBO U XUMHUYECKHE PeaKIMHU
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnuorexa [JOK
' paszienoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmuotexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIeKTpOoNUTHYECKas JUCCOoNMAsa. XUMUYECKUE 8 1 1 bubnuoreka [IOK
' pEaKIMu B pacTBOpax https://m.eds00.ru/7f41a636
Hroro o pazgeny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHHUSA
21 OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubnuoreka [IOK
' VIIA-rpynmnsl. ["anorens: https://m.edsoo.ru/7f41a636
29 OO0mrast XxapaKTepUCTUKa XUMHUUYECKHUX AIIEMEHTOB 6 bubnuoreka [JOK
' VIA-rpynmer. Cepa u €€ coequHeHUS https://m.edsoo.ru/7f41a636
23 OO0m1ast XxapaKTepUCTUKA XUMHUUYECKHUX AIIEMEHTOB 7 1 bubnnoreka [JOK
' VA-rpynibl. A30T, Gochop U UX COSTUHEHUS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB
2.4 |VA-prrIll'3[I>I Y?nepon Y KPEMHHH M MX 8 1 2 bubmiorexa [IOK
’ https://m.edsoo.ru/7f41a636
COEJIMHEHUS
Utoro no pazneny 25
Pa3nen 3.Meranibl 4 MX COeIMHEHHUS
. bu6mmoreka [JOK
3.1
Obmme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [JOK
3.2
BaxkHel1me MeTaJUIbI 1 UX COSTUHEHUS 16 1 2 https://m. eds0o.ru/7f41a636
Hroro no paszneny 20



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

Pa3znen 4.Xumus u okpyskawuias cpeia

4.1 BemectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3 bubnunoreka LIOK
https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpemst 3 bubanoreka LIOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

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



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

n/n Tema ypoxa Bcero Konrpoapmeie | Mpaxrieckue u3ydeHusi | o0pa3oBaTebHbIE

padoTsbI padoThI pecypesI

1 [Ipenmer xumuu. Posb XuMuu B )KU3HU 1 bubmmoreka [{OK
yesoBeka. Tena u BelecTa 04.09.2023 | https://m.edsoo.ru/ff0d210c

bubmmoreka [{OK

2 [ToHsaTHE 0 METOIaX MO3HAHUSA B XUMUU 1 06.09.2023 | https://m.edsoo.ru/ffod227e
[Tpaktruueckast pabota Ne 1 «IIpaBmia paboTh Bu6morexa LIOK

3 B 1a00paTopuH H IPHEMbI 0OpameHH ¢ . 11.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTIOBAHUEM) T " '

4 Uuctele BemecTBa 1 cMecr. CriocoObl 1 bubmuorexa [JOK
pa3aeseHus: cMecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padota Ne 2 «Paznenenue Bu6morexa LIOK

5 cMmecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM 1 18.09.2023 | https://m.edsoo.ru/ff0d28c8
COJIH)» Y — '

6 ATOMBI 1 MOJICKYJTBI 1 Eubmaorexa TOK

20.09.2023 | https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHUYECKUX DJIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie 1 CIOKHBIE BEIECTBA 1 bubmiorexa HOK

27.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE 1 bubmnorexa LIOK

02.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB. Bu6 OK

10 | Xumnueckas popmyna. BaneHTHOCTH aTOMOB 1 04.10.2023 htI;Isz'I/I;Ir%Teecli(s%cI)_[ru Iff0d2eae
XUMHUYECKUX AJIEMEHTOB T T '

11 OTHOcUTeNbHAs aTOMHAs Macca. 1 bubmuoreka [JOK
OTtHocuTENnbHAsI MOJIEKYJISIDHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d323c

MaccoBas D011 XUMHAYECKOTO JIEMEHTA B

bubmuoreka [JOK

12 COEJIMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecrBa. Mosb. Mouisipaast bubnuorexa [JOK
Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XuUMHUYEcKasi peaKius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKIU 23.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aKoH COXpaHEHUsI MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKHE YPAaBHEHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
17 BrramcieHns KoJIM4yecTBa, MacChl BEIIECTBA I10 bu6moreka [IOK
YpaBHEHUSAM XUMUYECKUX PEAKITUN 08.11.2023 | https://m.edsoo.ru/ff0d5708
lp | b oo pts Bumorea 10K
! P ’ B ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [IOK
O00011IeHre U cucTeEMaTU3alis 3HAHUN 15.11.2023 | https://m.edsoo.ru/ff0d40c4
20 Kontponbras padota Nel o teme «Berectpa bubnuoreka [JOK
1 XUMUYECKUE PEAKIIHI 20.11.2023 | https://m.edsoo.ru/ff0d4290
g | v rmon, Cooma e, Bmorea 10K
- PO p t ’ 22.11.2023 | https://m.edsoo.ru/ff0d448e
| Ceome n meome e Bumorea 10K
poa {peart - TOP ' 27.11.2023 | https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
0
o |Clsots mommems g B 10K
Patop P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIopoa
T o o
| Ronsonah sl ot peui Bmorea 10K
’ 04.12.2023 | https://m.edsoo.ru/ff0d4790
9K30- ¥ DHJOTEPMHUYECKHUX PEaKIHsIX
25 | TormBo (He(Th, YroJib U METaH). 06.12.2023 | bubaunoreka [IOK



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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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3arps3HeHue BO3/1yxa, CIoCcOObI ero
peIOTBPAILCHHUS

https://m.edsoo.ru/ff0d4c4a

[Ipaktuyeckas padora Ne 3 o teme

26 «Ilonmyuenue u coOupaHue KUcIopoaa bubnmorexa LIOK
o ’ 11.12.2023 | https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOMCTBY
27 Boopox — a5eMeHT 1 MpOCTOE BEWIECTBO. bubnuorexa [JOK
Haxoxnaenue B mpupoje 13.12.2023 | https://m.edsoo.ru/ff0d4ddO
28 du3nvecKkue U XMMHUYECKHUE CBOMCTBA bubmmoreka [{OK
BoJlopoja. [Ipumenenune Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCITOTAX U COJISIX bubmorexa [JOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOpl moTy4eHus BOJAOPO/1a B bubmuorexa [JOK
nmabopaTtopuu 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
I1 0 4
31 lonyaemie n cotupantic soropona BuGmorera LIOK
i 1P HOPOTH, 27.12.2023 | hitps://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOUCTBY
. " bubmuorexa [JOK
32 MozspreIid 00bEm rasos. 3axon ABorazpo 10.01.2024 | https://m.edsoo.ru/ff0d542e
Breruucnenust 06b€Ma, KOJMYECTBA BEIIECTBA
33 rasa o €ro u3BECTHOMY KOJIMYECTBY BEIIECTBA Brbmaoreka LJOK
i 15.01.2024 | https://m.edsoo.ru/ff0d55a0
WU 00BEMY
oy | B ot oo s B LOK
peaktt . 17.01.2024 | https://m.edsoo.ru/ff0d5708
OTHOIIICHUM Ta30B
35 dusznvecKrue 1 XAMUYECKHE CBOMCTBA BOIbI brbmorexa [JOK
22.01.2024 | https://m.edsoo.ru/ff0d587a
. bu6mmoreka [JOK
36 CocraB ocHoBanwuil. [lonsiTre 006 HHIMKATOpPAX 24.01.2024 | https://m.edsoo.ru/ffod59e2
B .H
37 | nenacumennsc pacrsops. Macconas 70 BuGmiorexa LIOK
' 29.01.2024 | https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B paCTBOPE
38 | IIpaktuueckas pabora Ne 5 o teme 31.01.2024 | bubaunoreka [{TOK
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«IIpuroToBieHrE pacTBOPOB C ONIPEACIEHHON
MaCCOBOM JI0JIEH PACTBOPEHHOIO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTtponsnas padora Ne2 o teme «Kucmopo. bubnuorexa [JOK
Bonopoa. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukamus, bubnuorexa [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d664e
n o
41| xncnomiuy, ocome 1 avboTepibx Bu6morerca LIOK
’ p 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KIacCU(PUKALINS, bubmmoreka [{OK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 19.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6moreka [IOK
HOMEHKJIaTypa 21.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHUYECKHE CBOMCTBA KHCIIOT bubmrorexa [JOK
26.02.2024 | https://m.edsoo.ru/ffOdfee2
16 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [JOK
MTOJTYYCHHS, XUMHUYECKHE CBOMCTBA 28.02.2024 | https://m.edsoo.ru/00ad9474
[IpakTuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COEOUHEHUIN
48 ['enernueckas cBsA3p MEXKY KllacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
. bu6mmoreka [JOK
49 OGobmierye 1 cHCTeMATH3AINS SHAKNHA 08.03.2024 | https://m.edsoo.ru/00ad9ch2
50 KonTtposnpHas padota Ne3 no teme "OcHOBHBIE bubnuoreka [IOK
KJIACChl HEOPraHUYECKUX COETUHEHHI" 11.03.2024 | https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIACCHU(PUKAITUU BuGmiorexa 1IOK
51 | xumudeckux sneMeHToB. [loHsATHE 0 Tpymmax

CXOJHBIX 3JICMCHTOB

13.03.2024

https://m.edsoo.ru/00ad9ffa
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Ilepnoanueckuit 3akoH u [lepuoanueckas

bubmuoreka [JOK

52 CHCTEM XUMUUECKUX S1EMEHTOB [1. 1. 18.03.2024 | https://m.edsoo.ru/00ada52¢c
Meuneneena
bubmmoreka [{OK
53 Hepuonet, rpymmsl, noArpymme! 20.03.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
M3oTomsl 01.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue dIEKTPOHHBIX 000JI0YEK aTOMOB
55 3J'IepMeHTOB Heplfonnqecxoﬁ cuctemsl J[. U bubmmorexa [JOK
T 03.04.2024 | https://m.edsoo.ru/00adasbc
Meuneneena
XapakTepucTuka €CKOT'0 DJIEMEHTA 10
56 eropnI;JTIOI:;Ie;II:IIfI:) Bxﬁh;g;o;;mrecxgﬁhzniie;e bubmorexa LOK
08.04.2024 | https://m.edsoo.ru/00ada824
. Y. Menneneena
3 I1
gy |dameeme Tepmommeors sk o BuGorea 10K
p YK . P . A 10.04.2024 | https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IEAror U rpakIaHuH
58 DJIEKTPOOTPUIIATETLHOCTh aTOMOB bubnuoreka [IOK
XAMHYECKNX DJIEMEHTOB 15.04.2024 | https://m.edsoo.ru/00adaab8
59 HMonHag xuMudeckas CBA3b brbmiorera [IOK
17.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHasi XUMHUYECKasi CBS3b bubnorexa LIOK
22.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENoJsspHass XUMUYECKask CBSI3b bubnnorexa LIOK
24.04.2024 | https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Crenens, oxkncienns 27.04.2024 | https://m.edsoo.ru/00adae28
i bu6mmoreka [JOK
63 OKUCAUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 06.05.2024 | hitps://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKHCIUTEH 1 BOCCTAHOBHTE M 08.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsnas padora Ne4 o reme «Ctpoenue bubnuorexa [IOK
aToMa. XUMHUYECKas CBA3DL) 13.05.2024 | https://m.edsoo.ru/00adb486
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66 PezepBHblit ypok. O0o0IICHNE U 1 bubmuoreka [IOK
CUCTEMaTH3aIusl 3HAHHUM 15.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHNE U 1 bubnuorexa [JOK
CUCTEMaTH3aIusl 3HAHUU 20.05.2024 | https://m.edsoo.ru/00ad9ch2
68 Pesepubriit ypok. O60011eHUE 1 1 bubnuorexa [JOK
CHUCTEMaTH3aIUsl 3HAHUM 22.05.2024 | https://m.edso0.ru/ff0d61c6
OBIIEE KOJIJMYECTBO YACOB I1O 68

[TPOTPAMME
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9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Teproanueckuii 3aK0H.
1 [Tepuoaudeckast CHCTEMA XUMHUYECKUX 1 bubmorera [JOK
pHOA 04.09.2023 | https://m.edsoo.ru/00adb59e
anemeHToB J[. 1. Menaeneera
3aKOHOMEPHOCTHU B U3MEHEHUHN CBOMCTB
2 XUMHUYECKUX IJIEMEHTOB IEPBBIX TPEX 1 bubmorera [JOK
P p 07.09.2023 | https://m.edsoo.ru/00adb6h6
MEepUOIOB
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOPraHMYECKHX BEIECTB 11.09.2023 | https://m.edsoo.ru/00adb7e2
4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTALUIMYECKUX PEIIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 11 0. 5 1 1
«IToBTOpeHue u yriyOneHne 3HaHuI 18.09.2023
OCHOBHBIX Pa3/IelIOB Kypca 8 Kiaccay
5 Knaccudukanus XuMHUIECKUX peakui 1 bubnunoreka [JOK
10 Pa3JIMYHBIM PU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUYECKOM
7 eakiuu. [IoHSTHE O TOMOTEHHBIX U 1 bubmorera [JOK
PCAKIUHH. 25.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHsiTHE O XUMHUYECKOM PABHOBECHH.
3 @akTOpbl, BIUAIOIINE HA CKOPOCTh 1 bu6mmoreka [JOK
XUMUYECKON PEaKlUU U MOJIO0KEHUE 28.09.2023 | https://m.edsoo.ru/00adc28c

XUMHUYCCKOTO paBHOBCCHUS



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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OKHCIIMTEIFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu 02.10.2023 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONUTHYECKON
10 mucconuanmu. CHIIBHBIE U CIIa0bIE Bubmiorexa [JOK
’ 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 MonHbIe ypaBHEHNS PEAKIIUN Bubmiorexa [TOK
M peart 09.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUN 00 bubmorexa [IOK
. p 12.10.2023 | https://m.edsoo.ru/00add5d8
ANMEKTPOIATUICCKOM TUCCOITUAITTT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIIEHHUNA 00 DIIEKTPOIUTHUECKON bubmorexa LOK
pelt P 16.10.2023 | https://m.edsoo.ru/00add8b2
IIUCCOLINALINT
14 ITousarue o ruapoanse conen Bubmaorexa IIOK
P 19.10.2023 | https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O60bmeHKE 1 CHCTEMATH3AKS SHARMIE 23.10.2023 | https://m.edsoo.ru/00addd12
16 [IpakTueckas padota Ne 1. «Pemenne bubnuoreka [JOK
IKCIIEPUMEHTAJIbHBIX 337129 26.10.2023 | https://m.edsoo.ru/00addbfa
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmzorexa LIOK
P g HHAIL 09.11.2023 | https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011as XxapakTepUCTHKA TaJIOTEHOB.
18 XI/II:/[lquCIfHe CBI;ﬁCTBa Ha IIpUMepe Bubmzorexa LIOK
puMep 13.11.2023 | https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CosHas KUCIOTA,
19 XMMllzqecfn: CiOﬁCTBa HOJYUYEHHE Bubmzorexa LIOK
> TOTY ’ 16.11.2023 |  https://m.edsoo.ru/00ade104

MNPHUMCHCHUC
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[Ipaktuyeckas padora Ne 2 o reme

20 «[lomy4yeHue COJITHON KUCTOTHI bubmmorexa [JOK
YHEHIE SO ’ 20.11.2023 | https:/m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKUX PEAKIUM, €CIIN OJIUH U3 bubmorexa LHOK
DAL, 8 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO61rast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 27.11.2023 | https://m.edsoo.ru/00ade64a
ANNIOTpONHBIE MOAU(PUKALIUUA CEPBHI.
23 Hax0>1<p eHUE ce I)II[ I/I(beé c:e I/IHeI:H/H?I B bubmorera [JOK
a P VH 30.11.2023 | https://m.edsoo.ru/00ade64a
MIpHUpoJIe. XUMUYIECKHE CBOHCTBA CEPBI
24 CepoBonopo, cTpoeHue, Pu3ndecKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA 04.12.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (br3UYecKre U XUMUYECKUE CBOMCTBA bubmorexa IOK
’ 07.12.2023 | https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJIYYCHHS] CEPHOM KUCIIOTBHI. bubnuoreka [JOK
XHUMUYECKOE 3arpsA3HEHUE 11.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpelbl COSAMHEHUSIMHU
cepbl
97 Brruncnenue maccoBoii 40U BBEIXOJa bubnuoreka [JOK
IIPOJIyKTa peaKuu 14.12.2023 | https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHUKA SIIEMEHTOB
)8 VA-rpynmnsl. A30T, pacripoCTpaHEHHE B bubnuoreka [IOK
npupoje, Gu3nyeckre u XUMHUECKUe 18.12.2023 | https://m.edsoo.ru/00adeeat

CBOICTBa
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AmMHuak, ero pu3nvecKue u

29 XUMUYECKUE CBOMCTBA, MOTYyYCHUE U Bubmmorexa LIOK
> HOH 21.12.2023 | https://m.eds00.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 3 o reme
30 «[TonyueHne aMMHuaKka, U3y4eHHUE €ro bubmorexa LHOK
T ek 25.12.2023 | https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas Kucnora, e€ pusndeckue u bubnuorexa [JOK
XMMHUYECKUE CBOMCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 noOpennii. XUMHYECKOE 3arpsi3HEHNE bubmmorexa [OK
yAoop o P 11.01.2024 | https://m.edsoo.ru/00adf518
OKpPY)KAFOIIEeH CpeJIbl COSAMHCHUSIMH
azora
®ocdop. Okenn pochopa u

33 (fpoc:ii))o pHaﬂ ann((l))Ta (1)(1)1/11)31/1(‘;?%1/16 u bubmorexa IOK

P . 15.01.2024 | https:/m.edsoo.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTyYCHHE
Hcnonws3oBanue GocdaToB B Ka4eCTBE

34 MHHEPAJIbHBIX YI00PECHHI. bubnuoreka [JOK
3arpsi3HEHUE IPUPOJAHON Cpebl 18.01.2024 |  https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, paclipoCTpaHEHHUE B IPUPOJIE, bubnunoreka [JOK
(bu3UYecCKre U XUMHUYECKUE CBOHCTBA 22.01.2024 | https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusudeckue u

36 XUMHUUYECKHUE CBOMCTBA. JKOJIOTUYECKUE bubnmuoreka [JOK
MpoO0JIeMBbl, CBSI3aHHBIE C OKCHIOM 25.01.2024 | https://m.edsoo.ru/O0adfebe
yraepona (1V)

37 VYroJibHAs KUCHOTA U €€ COMU bubmmorexa [JOK

29.01.2024 | https://m.edsoo.ru/00ae006¢
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[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.

bubmuoreka [JOK

38
KauectBennas peaxius Ha kapOOHaT- 01.02.2024 | https://m.edsoo.ru/00ae027e
HOoH"

[TepBoHauaNbHBIE TOHATHUS 00
39 OpraHUYEeCKHUX BEIIESCTBAX KaK O bubmorera [JOK
P 05.02.2024 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coetnHeHHS bubmorera [JOK
P 08.02.2024 | https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bubmuorexa [JOK
«BaxxHeimme HeMeTauTbl U UX 12.02.2024 | https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTtponbHas padota Ne3 o teme

42 «Baxuenmme HeMeTauIbl U UX bubmorexa IOK

15.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
AJIEMEHTOB — METaJIOB.

43 Metannnyeckas CBSI3b 1 bubnmuoreka [JOK
METAJUINYECKasl KPUCTAJUIMYECKAS 19.02.2024 | https://m.edsoo.ru/00ael03e
pemérka. Gu3n4YecKre CBOMCTBa
METaJIIOB
XHUMHUYECKUE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMHUYECKHUI PsiJ HAMTPSHKEHUI bubmorera [JOK

P P P 22.02.2024 | https://m.edsoo.ru/00ae1156
METaJIIOB
OO11re cnocoObl MOTyYeHUsT METAIIIOB.

45 Crnasel. BeruncneHus no ypaBHEHUAM bubnuoreka [IOK

XUMUYECKUX PEAKIUM, €CIIU OJIUH U3 26.02.2024 | https://m.edsoo.ru/00ae1156

PCarcHTOB COACPKUT IPUMECU
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46

IlonsTHe o KOppO3rHu METAJIJIOB

bubmuoreka [JOK

29.02.2024 | https://m.edsoo.ru/00ael278
bubmmoreka [{OK
47
[enotrie MeTaitbt 04.03.2024 | https://m.edsoo.ru/00ael14b2
48 OKcHIBI M TUAPOKCUILI HATPUS U KaIus bubmmorexa [TOK
P P 07.03.2024 | https://m.edsoo.ru/00ael14b2
49 [IenoyHO3eMENBHBIE METAIIIBI — bubmuoreka [IOK
KaJIbIIUA ¥ MarHui 08.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxxnenmme coeqUHEHNS KBTS bubmorexa LOK
11.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o00meHre 1 CHCTEMAaTH3alHs 3HAHUH 14.03.2024
59 JKEcTKoCTh BOABI M CIIOCOOBI €& bubmuorexa [JOK
YCTpaHECHHS 18.03.2024 | https://m.edso00.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOJBI M METOMBI €€ bubmorera [JOK
" 8 A 21.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHCHHS
. bu6mmoreka [JOK
>4 ATioMHHHH 01.04.2024 | https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOWCTBA OKCHIA U bubnunoreka [JOK
TUJIPOKCHIA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubnuoreka [JOK
% Keneso 08.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U COJIH JKETIe3a bubnunoreka [JOK
(1) u xenesa (111) 11.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cucTeMaTr3amus 3HaHUH 15.04.2024
59 [IpakTuaeckas paborta Ne 7. Pemenue 18.04.2024 | bubnuorexa [{OK
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SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edso0.ru/00ae3de8
«BaxHenmume MeTaJuIbl U UX
COCTMHECHUS
Berurcnenus o ypaBHEHUSM
XUMHYCCKUX PEaKIIHid, CITH OJHH U3
60 peareHToB JaH B U30BbITKE WU 1 bubnuorexa [JOK
COJIEP’KUT IpUMecH. Beruncienus 22.04.2024 | https://m.edsoo.ru/00ae1750
MaccoBOM JIOJIU BBIX0J1a IPOAYKTa
peakiuu
61 O06o00mIeHre U cucTeMaTH3aIus 3HaHAK 1 95 04.2024
KonTtponsnas pabora Ne4 o teme
62 «Baxxnelimue MeTauIbl U UX 1 97 04.2024
COEJIMHEHUS
63 BeniectBa u marepuaisl B 1 bubnuoreka [IOK
MOBCEIHEBHOM KU3HH YeIOBEKa 02.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpYXaIoIEen cpebl 06.05.2024 | https://m.edsoo.ru/00ae4270
65 PoJib XuMuu B penieHun 3K0JI0TrHYECKUX 1 bubnuoreka [JOK
npooiem 13.05.2024 | https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3HAHUHI 16.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IEHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1IEHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH 23.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensia O.C., Octpoymos IN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
* Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I"., AkuronepHoe 00111eCTBO

«M3parenscTBO «IIpocBenieHne

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Xumus : 8-9 Ki1acchl : TPEHUPOBOYHBIC M TIPOBEPOUYHBIC paOOTHI : yueOHOE
nocobue / A.M. Paneukuii. - 3-e uz., crep. - Mocksa : [Ipocsemenue, 2023. -
95, [1]c. - ISBN 978-5-09-097503-2.

2. Xumus. 3agauyHuk ¢ "moMornrHuKoM". 8-9 Kkiaccel : yued. mocodue s
obmeo6pazosar. opranuzanuii / H.H. I'apa, H.W. I'a6pycesa. - 12-¢ u3n. - M.:
ITpocsemenue, 2021. - 96¢. - ISBN 978-5-09-078637-9.

3. Xumus. unaktudeckuid Matepuall. 8-9 kiacchel : yued. mocodue s

obmeoOpa3oBar. opranu3anuii / A.M. Pagenkuii. - 12-e uza. - M.:

IIpocsemenue, 2020. - 127 c. - ISBN 978-5-09-072861-4.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://kuksova-irina.ru/ - cait yautenst XaMuu
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