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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBjJ€Ha Ha OCHOBE TpeOOBaHWII K pe3yJbTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mporpaMmbl
BOCITUTAHUSA U C YY4ETOM KOHLEIIIUU NPEnoaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
Ka4eCTBEHHbIEC XapaKTepUCTUKU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHUS] XHUMHUU C YY4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbratam oOy4eHHUs XUMUW Ha YPOBHE IeJIeH N3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHHM CIYXKUT OCHOBOW [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
DHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmumxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  ydueOHOW  JesTeIhbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCICIOBATEIBCKAX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTHXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHbIE HampaBjieHUs B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CHEIU(DUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuro. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUI 0 XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IOHITUM O XMMUYECKOMN
peaknuu. OO0e d3THU CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YPOBHSI:

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

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (QYHKIMH OOBICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHSI U TOJyYEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABIIAIONICH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJIbI, IEHHOCTHOIO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MEeTOJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MHPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPY,
«buosnorus. 5—7 kimacce» u «Dusnka. 7 xmace.

[Ipy wu3ydyeHUM XUMHUM TPOUCXOJUT (POopMHpOBaHME 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JIEATEIIBHOCTH 4YE€JIOBEKA M KaK OJIHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3agaya y4eOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUU — BaKHEUIMUX (haKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JOCTYIHBIX O0O0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAHUS TPU HU3YYCHHUH BEIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MpUOOILEeHHE
o0OydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYaIOIUMUCS
OMbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHE JJIs
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((dopmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUU OOBACHATH M OICHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJBb3Yys 3HAHHUS U OMbIT, MOJYYCHHbIE MPU U3YYECHUU
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJieM B TOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHMMAHUSA LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsI BBIPAOOTKH SKOJIOTMYECKU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHUs CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPeibl;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO H
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOEHHUSI OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOo(duIis W HANpaBICHHOCTU AAJbHEUILEro
oOydeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Beniectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudpukanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMKUCAHUE
bU3MYeCKuX CBOWCTB 0OO0pa3llOB HEOPTAHWYECKUX BEIIECTB, HAOJIOJECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE kele3a ¢ pacTBopom conu meau (1),
M3yYeHHE CIOCOOOB pa3jieieHUusi CMecel: ¢ MOMOIIbI0 MarHuta, GUIbTPOBaHUE,
BBITIApYBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEPIKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHs] KHUCIOpOJa B JaboparopuM M MOpOMbIIIIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpornHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOTO CIIOS.

Bonmopon — anemenTt M mpocrtoe BemecTtBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTh BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B Ipuposie M B KU3HU 4esioBeka. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHEe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojeicTBue Bojioposa ¢ okcugoM meau (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE OOpa3IloB BEIIECTB
KOJMYECTBOM 1 MOJb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeaklUWil HEUTpaIM3alHM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PAacTBOpa COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nnemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapakTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W npaktuku. [l. V. MenneneeB — y4€HbIM U
IPaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKUCIIEHNS] U BOCCTAHOBIIEHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peakliy pa3oKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCMOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYyUHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO011e ecTeCTBEHHO--HAay4YHbIE TIOHSTHS: Hay4yHbIN (akT, rUnores3a, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccu(ukaius, TMepuoIudHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usnka: Marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEILECTBA, I'a3, (PU3WUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepuoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOKCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIOLNIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENLHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIIUTEJIBHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMM C  HCIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakinu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXKHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue ocajaka, BbIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peaklMH pasyIoKEHHUs, COEIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBIO KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, pEIICHHE
AKCHEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajinoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUEecKHe CBONCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJIEHCTBHE C METallaMH, HEMeTa/llaMH, MIeso4amMu). XJIO0pOBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUuE. [lelicTBue
XJIOpa M XJOPOBOAOPOJIa HAa OpPraHM3M 4YeJoBeKa. BakHeWlme XJIOpUABI U X
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (pU3MYECKHue CBOMCTBA
IPOCTBHIX BEIIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOOpO, CTpoeHue, (U3HUECKUe U
XUMUYECKHe cBOMCTBAa. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kuciora, (Qu3MUeckue W XUMHYECKHE CBOMCTBa (00IME Kak
NpeACTaBUTENs Kijacca KHUCJIOT U chnenuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXalue B OCHOBE MPOMBILUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. CoMu CEpHON KUCIOThI, KAY€CTBEHHAs peaKilus Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOLIEH Ccpelapl COSAMHEHUSIMU CEPbl (KUCIOTHBIE JIOXKAM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEA0TBPAIICHHUS.

OO1mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpAHEHHE B MPHUPO/IE,
duznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTEIS Kiacca KHUCIOT U  crheruduuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHU4eCKOe 3arpsi3HeHUE OKpYXKalolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢ocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaora, pu3HIecKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GocdaToB B Ka4eCTBE MUHEPATHHBIX YI0OPEHUH.

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKHUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PaCIpOCTpaHEHUE B TpUpoAe, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. Ancopbuus. Kpyrosopot yriaepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACMCTBUE Ha JKUBbIE OPIraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHJIOM
yriaepoaa (IV), rumotesza riao0aJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YronapHas KucioTa U €€ coiu, X GU3MYeCKre U XMMUYECKHE CBOMCTBA,
nojsyuyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBeE.

[lepBoHauasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TAHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOYHUKH YTIEBOAOPOAOB (Yrojib, NPUPOIHBIMN Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY U TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume mnpeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThl, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MPOBE/ICHHE KAUeCTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HUX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAaKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIMBaHUS caxapa IoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdart-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX yaoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE W UW3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTAa3a, MOJy4yeHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Trasa, MPOBECHHE KAYECTBEHHBIX PEaKkiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3y4YCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeunIre HeMeTaulbl U UX COCAUHECHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XuUMUYECKUX dieMeHToB [J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKasi  KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIEHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHue B lleproguyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIEHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuuabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METALUIOB M HUX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHui W KajblMiA: IIOJOXKECHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B IIpupoie. PU3nyeckue 1 XMUMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coequHEHUS Kalblus (OKCHH, THUIPOKCUI, COJIH).
XKécTkocTb BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

AOMUHHUI: TI0JI0XKeHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KaJblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxeneza (I11), meau (11), HabnroAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpus, KaJhs U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeuecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aTroM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKJIHI,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHU3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
PaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTUX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B IIpOLIECCE OTOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJCHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI OCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY JJI ITOHUMaHHUs CYIIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJII0JIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOy4YEHHUI0 U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTP K CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUs TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY U pEabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1E€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTrO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
$u3NYECKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
paBuJI O€30MaCHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIMIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLIEeH IPUPOIHON CPENOU, JIs ITOBBIICHNUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJO0AIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTel WX PEeIIeHUsS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILIICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMmeTanpeIMETHBIX pEe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC TEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKKU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
MNOHATHUS 711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUA,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHHUS;

yMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peoOpa3oBEIBATH MHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JE€MEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEHICHUH Y4eOHO-IT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJO0M IpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JMUTeparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel NHTepHETa), KpPUTHUYECKH OLEHUBATH NPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HUH(OPMAIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl W 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJI30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpPON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO ()OpMY MpeICTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh peIIaeMble 3a/Jayd HECJIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu opmamu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juasora W (WiIM) IUCKYCCHHU) IO
cyuiecTBy  oOcykgaemMoil  TeMmbl, (OpPMYyJIHpPOBATb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEI0KEHHOHN 3a1auu;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XMMHUYECKOTO SKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPIUHAIUS
COBMECTHBIX JCHCTBHM, OINpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHbIE YHHBepCcAJbHbIE Yy4eOHbIe 1eCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBJISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHbIX U
MO3HABATEJIBbHBIX 3aJlad, CaMOCTOSITEJIbHO COCTaBISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pe3yJibTaTa 3asBICHHOM II€JM, yMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHWS, YMEHHUS U CIIOCOOBI



NEUCTBUN, cHenupuIecKue I TpeAMETHOW obmact «XHUMHS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro  HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIlUsIX.

K koHIy oOyuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBON 3P (DEKT peakini,
SIPO aToMa, JJIEKTPOHHBIM CIIOM aromMa, aToMHas OpOUTab, PaJANYC
aToMa, XUMHUYECKasl CBSI3b, MOJSIPHAS W HEMOJSpHAs KOBAaJEHTHas CBSI3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsl BEIIECTBA
(mpolieHTHAasl KOHIIEHTpAIusi) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITh 3TU OHSTUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILCHUI;

e HCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIoKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAaHECHMUS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckoi
CHUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
nonarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabnune «llepuoguueckass cucTteMa XUMHUYECKHX »djemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, 110 TETIOBOMY (D (eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIMIL;

POTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIEeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJII0 BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEILHOCTH — aHAJIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBS3€H — JJIsl U3Y4Y€HHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7a00paTOpHBIM  000pY/IOBaHUEM, a TakKe MpaBHIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MACCOBOW JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOAUTH  XUMHUYECKHUE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJIa, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaKUHUH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrna;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsi/l MOHA M0 XUMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCHhIBaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIBI, COOTHOCHTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHHS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX [0 DJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEePUOJIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YKCIy U COCTaBy YYAcCTBYIOLIMX B pPEAKLIUU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPKIas ONUCAHUE
IIPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Iy BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYITHOCTh OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alMI0, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX PEaKlnid, €CTeCTBEHHO-HAy4YHbIE METOJIbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoymdecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BertectBa 1 xuMu4eckue 15 1 0 Bbu6nuoreka [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonstue 6 0 1 bubmumoreka [IOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 0 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumniyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
Mengene-eBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTeprUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubnmorexa LHOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTeprUCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
2.3 371eMeHTOB VA- . Asort, pocho 7 0 1
FIEMEHTOD FPyTHE! T, pocop 1 ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mast XapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
) . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIe MeTaJuIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTtBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypchl
[Ipenmer xumuu. Poiab XMMUH B )KU3HU 1 0 0 but6mmoreka [IOK
yenoBeka. Tena u BelecTsa 05.09.2023  https://m.edsoo.ru/ff0d210c
IToHsTHE O METOIaX MO3HAHUS B | 0 0 bubmunoreka LIOK
XUMUU 07.09.2023 = https://m.edsoo.ru/ff0d227¢
[IpaxkTuueckas padora Ne 1 «IIpaBuia
paboThl B 1abOpaTOpUN U IPUEMBI 1 0 0 bubmmoreka [JOK
oOparteHus ¢ 1adopaTOpHBIM 12.09.2023 = https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)
Yucteie BemecTBa U cMecH. CriocoObl | 0 0 bubnuoreka [JOK
pas3zaeneHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padora No 2
«Paznenenue cmecelt (Ha mpumepe 1 0 0 bubmorexa OK
g . PHUMED 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBapEHHOMN COJIN)»
bubmunoreka LIOK
ATOMEL H MOTICKYJIE! ! 0 0 21.09.2023  https://m.edsoo.ru/ff0d2a6¢c
XuUMHUYECKHe 3JIEMEHThI. 3HAKU 1 0 0 bubnuoreka [JOK
(CMMBOJIBI) XMMHYECKUX 3JIEMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocThie U CIOXKHBIE BENIECTBA 1 0 0 bubmorexa OK
P B 28.09.2023 |  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmorexa [IOK
Yp s 03.10.2023 | https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

10 Xumudeckast popmyna. BaaeHTHOCTh bubmorexa [IOK
pMYTIa. 05.10.2023 = https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHUX JIEMEHTOB
1 OtHoOcHUTENbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10711 XMMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHNU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. Mouib. bubmuoreka [JOK
MognspHas macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DU3NYECKUEe U XUMAYECKUE SIBIICHHUS. bubnuoteka [JOK
XuMHUUecKas peakuus 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipr3Haku u ycloBUs IPOTEKAHUSA but6mmoreka [IOK
XUMHYECKUX peaKIui 24.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XUMHUYECKUE YpaBHEHUS 26.10.2023  https://m.edsoo.ru/ff0d3b88
BrruncieHus: KOJIUYeCTBa, MaCcChI
17 BEII[ECTBA 10 YPABHCHHUAM XUMHUYCCKUX bubmorexa OK
H N P 07.11.2023  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanmst XuMUIeCKuX peakiuii
18 (coenmMHEHHMS, Pa3JIOKCHUS bubmorexa OK
A P ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIuKIoneauct. O6o0IeHNEe 1 bubmorexa HOK
H AT Hj 14.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HaHUI
20 KonTtponsHast padora Nel o teme Bu6muotexa [JOK
«BelecTBa 1 XUMHUYECKHUE PEAKITUI 16.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 21.11.2023 | https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckre U XUMUYECKHAE CBOMCTBA

22 KHCJIOPOJia (peaKIuu OKUCICHUS Bubmmorexa [IOK
pOAia (peartt ’ 23.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOsbI OTy4YeHUsT KUCIOPO/ia B
23 nabopaTopuu Zlqn OMI)IH_IJ'IerHOHCTI/I bubmorexa OK
patop P ’ 28.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3pPexT XuMUIECKOi
24 peaKIuu, OHSITHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUYECKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab U METaH).
25 3ar SISHGIEI/IG(I];OS . a, CTIOCOOBI lro bubmorexa [IOK
P Ao%a, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o reme
26 «Ilonmydenre u coOMpaHUe KUCIOpOaa bubmorexa OK
I N P posa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubnuoreka [JOK
BelecTBo. HaxoxaeHnue B npupojae 12.12.2023  https://m.edsoo.ru/ff0d4dd0
)3 DuU3nYECKUe 1 XUMUYECKHE CBOMCTBA bubmoreka [{OK
Bogopoaa. [Ipumenenne Bogopona 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 TTonsATHE O KMCITIOTAX U COJISIX bubmorexa HOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTydeHust BOA0pO/a B bubmuoreka [JOK
naboparopuu 21.12.2023  https://m.edsoo.ru/ffdd4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonmydenne u coOupaHue Bo0poIa bubmorexa [IOK
v P HOpOAE, 26.12.2023  https://m.edsoo.ru/ff0d4f42

M3yYEHHE €r0 CBOMCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MomnsipHblii 00bEM ra30B. 3aKOH

bubmunoreka LIOK

32 ABoranpo 28.12.2023  https://m.edsoo.ru/ff0d542¢
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIL[ECTBA ra3a Mo €ro U3BECTHOMY Bubnmorexa [IOK
. 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmorexa OK
n . 11.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B
15 ®uU3nYECKUe U XUMUYECKHE CBOMCTBA bubmoreka [JOK
BOJBI 16.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonsitue 00 bubmoreka [IOK
WHJIUKAaTOpax 18.01.2024 | https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbllieHHbIE
37 U HI;HaCHLIL)[eHHHIe) pacTBOPBHI. B bubnmorexa LOK
23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BelllecTBa B pacTBOpE
[TpakTrueckas padota Ne 5 o Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
onpeaeséHHON MacCOBOM 10JeH 25.01.2024 @ https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBA
19 KonTponbnas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoxa. Boga» 30.01.2024 = https://m.edsoo.ru/ff0d6342
40 Oxkcupel: cocTaB, KiacCu(pUKaIus, bubmunoreka LIOK
HOMEHKJIaTypa 01.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHne u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnmorexa LOK
06.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCH(PpUKAIIHS, bubmunoreka LIOK
HOMEHKJIaTypa 08.02.2024  https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
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43 [lonydyeHne n XuMHUYECKHE CBOWCTBA Bu6muotexa [JOK
OCHOBaHMI 13.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT 20.02.2024 | https://m.edsoo.ru/ff0dfec2
Conu (cpeanue): HOMEHKIATypa,
46 cnoco((SLII) n):([m )eHI/Iﬂ XI/IMI/I‘IZSKI/IG bubmorexa HOK
. i ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Perenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX 27.02.2024 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'enernueckas CBsA3b MEXKIY KiIacCaMU bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN 29.02.2024 | https://m.edsoo.ru/00ad9a50
49 O06o01enre 1 cucTeMaTru3aus bubmoreka [IOK
3HaHUH 05.03.2024  https://m.edsoo.ru/00ad9cb2
KonTtponsHast padota Ne3 o teme
50 "OCHOBHEIE KJ1aCChI HCOPTAaHUUECCKHX bubmmorexa [IOK
o P 07.03.2024  https://m.edsoo.ru/00ad9¢la
COCIUHCHUI
[TepBbie MOMBITKHU KIacCU(UKAITIN
51 XI/II\I/)II/IIIGCKI/IX 3JICMEHTOB ?Iom?me 0 bubmorexa OK
) 12.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[lepuonuueckuii 3aKOH U
52 Ilepuoguueckas cucTeMa XMMHISCKUX bubmorera [IOK
PHOA 14.03.2024 | https://m.edsoo.ru/00ada52c
anemeHToB /I. 1. Menaeneesa
53 Ilepuonasl, rpyImsl, HOATPYIIIbI bubmorexa HOK
PHOZBL, TPYHIIBL HOATPYH 19.03.2024  https://m.edsoo.ru/00ada52¢c
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Crpoenue atromoB. CoCcTaB aTOMHBIX

bubmunoreka LIOK

>4 sanep. N3oTomnsl 21.03.2024  https://m.edsoo.ru/00ada342
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK
55 aToMOB 3J1eMeHTOB [leproanueckoit Bubnmorexa [IOK
26.03.2024  https://m.edsoo.ru/00ada6bbe
cucremsl [. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KEHHIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /. U. 28.03.2024  https://m.edsoo.ru/00ada824
Meneneesa
3nayenue [leproanyeckoro 3akoHa
57 JUISL pa3BUTHS HAyKU U nipakTuku. 1. W. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, NEIArOT U 02.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubnmoreka [JOK
XUMUYECKHUX 3JIEMEHTOB 04.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xuMmuueckas CBs3b bubmorexa HOK
16.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nossipHasi XuMuueckas bu6nuoreka [IOK
CBSI3b 18.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeMoasipHas XMMUYECKas bubmmoreka [JOK
CBSI3b 23.04.2024 | https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 Crenexs okHCICHuA 25.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuuu 30.04.2024  https://m.edsoo.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH bubmorexa [IOK
07.05.2024  https://m.edsoo.ru/00adb076
65 KonTponpHas padora Ne4 o Teme bubnmoreka [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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«CTtpoenue atoMa. XuMuuecKast 14.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6001meHue u ) bu6nuorexa [IOK
CUCTEMAaTH3alNs 3HAHU N 16.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O600111eH1E U | bubnmoreka [JOK
cUCTeMaTH3aIus 3HaHui 28.05.2024  https://m.edsoo.ru/00ad9cb2
68 PezepBublit ypok. O60011eHuE 1 ) Bu6muotexa [JOK
cUCTeMaTH3aIus 3HaHui 30.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KoanuecTBOo 4acoB

Ne Hara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabnbie I[IpakTHyeckne
n/n Bcero U3YYEeHUs oOpa3oBaTe/ibHbIE Pecypchl
padoTsI padoTsI

[Tepuoanueckuii
3akoH. [lepronnueckas

1 CUCTEMa XMMUYECKUX 1 0 0 bubmorexa [IOK

02.09.2023  https://m.edsoo.ru/00adb59e

anemeHToB /[. U.
Menneneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB

2 XUMHYECKUX 1 0 0 bubmorexa [IOK

07.09.2023 = https://m.edsoo.ru/00adb6ob6

3JIEMEHTOB MEPBBIX
TPEX MEPUOIOB
Bunnl xumuueckoit

3 CBSI3U U THIIBI | 0 0 bubmuoteka [JOK
KPUCTAJUIMYECKHUX 14.09.2023  https://m.edsoo.ru/00adbac6
peETOK
Knaccudukanus n

4 HOMEHKJIaTypa 1 0 0 bu6nuoreka [IOK
HEOPraHUYECKUX 09.09.2023  https://m.edsoo.ru/00adb7e2
BEILIECTB
KontponbHas padota
Nel o teme

5 «IToBTOpEHUE N 1 1 0 https://workprogram.edsoo.ru/work-
yrioyOiaeHne 3HaHUM 16.09.2023  programs/1464298?sharedToken=CZ8uYzBpkJ

OCHOBHBIX pa3aciioB
Kypca 8 kiaccay



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Knaccudukanus
XUMHYECKUX PEaKIUi
10 Pa3TMIHBIM
MpU3HAKAM

21.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0

[TonsiTue o ckopocTu
XMMHYECKON PEAKIUU.
[lonsTHe o
TOMOTEHHBIX U
reTEPOreHHBIX
peakuusx

16.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/00adbe9a

ITonsitue o
XUMHYECKOM
paBHOBecuu. DakTopsl,
BIIUSIIOLIUE HA
CKOpPOCTh XUMHYECKOU
pEeaKIHH U MOJ0KEHUE
XUMHUYECKOTO
paBHOBECHS

21.09.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

OKHUCIIUTENRHO-
BOCCTAaHOBUTEIILHEIE
peakiuumn

23.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adcade

10

Teopus
AJIEKTPOTUTUYECKON
JUCCOLIUAIUH.
CuiibHbIE U citaObie
DJIEKTPOIUTHI

28.09.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11

HNounbie ypaBHEHUSA
peakuuii

30.09.2023

bubmunoreka LIOK
https://m.edsoo.ru/00add448

12

XMMHUYECKHE CBOUCTBA

bubmunoreka LIOK



https://m.edsoo.ru/00adbcb0
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KHCJIOT U OCHOBaHUH B 05.10.2023 | https://m.edsoo.ru/00add5d8
CBETE MPEICTaBICHUI
00 BJIEKTPOIUTUYECKON
JIACCOLMAIIAN
XHUMHUYECKHE CBOMCTBA
COJIEl B CBETE
13 npeACcTaBICHUN 00 buGnnorexa LIOK
. 07.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
JACCOLMAIIAN
14 [TonsTue o rugponuse Bu6muotexa [JOK
coJieit 12.10.2023 | https://m.edsoo.ru/00add9d4
O06001IeHne 1
15 CHUCTEMATHU3AIHUA bubmmorexa IOK
. 14.10.2023  https://m.edsoo.ru/00addd12
3HaHUI
[TpakTrueckas pabota
16 Neo 1. «Pemenue bubmuoteka [JOK
SKCIIEPUMEHTAIbHBIX 19.10.2023  https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padota
Ne2 o teme
17 «INEKTPOTUTHYECKAS bu6nuoreka [IOK
JIUCCOIAAITHS. 21.10.2023 = https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU
B PacTBOpax»
O061mas
XapaKTEePUCTHKA
13 ATOTCHOB. but6mmoreka [IOK
26.10.2023  https://m.edsoo.ru/00addfe2

XMMHUYECKHE CBOUCTBA
Ha IpuUMepe XJopa



https://m.edsoo.ru/00add5d8
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XIJIOpOBOAOPOA.
ConsgHas KucIoTa,

19 XUMHUYECKHE CBOMCTBA bubmorexa HOK
’ 09.11.2023  https://m.edsoo.ru/00ade104
MOJTyICHHE,
MIPUMEHCHHE
[TpakTruyeckas pabora
Ne 2 o Teme
20 «[TonyueHnue cosstHOM bubmorexa [IOK
. 11.11.2023  https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3yueHHue e€
CBOMCTB»
Brruncienus mo
YpaBHEHHUSIM
)1 XUMHYECKUX PEAKIIUH, bubmunoreka LIOK
€CIIM OJTUH U3 16.11.2023 | https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B
HU30BITKE
O61mas
” XapaKTEePUCTHKA bubmmoreka [JOK
aneMeHTOB VIA- 18.11.2023 | https://m.edsoo.ru/00ade64a
TPYIIIBI
AnnoTponHsle
MoAu(UKAITUU CEPBHI.
3 Haxoxnenue cepsl u bubmunoreka LIOK
e€ coeqnHeHnH B 23.11.2023  https://m.edsoo.ru/00ade64a
npupoae. XuMHYECKUE
CBOMCTBA Cepbl
CepoBomopo,
24 CT;)oeHlfe p(bljllanecxne bubmorexa [IOK
’ 25.11.2023  https://m.edsoo.ru/00ade802

1 XUMHWYECKUEC
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CBOMCTBA

25

Oxkcuppl cepsl. CepHas
KHCJIO0Ta, (hu3nyeckue
U XUMHUYECKHE
CBOMCTBA, IPUMEHEHUE

30.11.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adea28

26

XHUMUYECKUE PEAKIIUH,
JeKalue B OCHOBE
MIPOMBILUIEHHOTO
crioco0a Moyy4eHust
CEPHOM KUCIIOTBHI.
Xumuueckoe
3arpsi3HeHUE
OKpY>KaroIleu cpebl
COETUHEHUSIMU CEPBI

02.12.2023

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

27

BrluncieHrne MaccoBOit
JOJIK BBIXOJAa
MPOYKTA PEAKIINH

07.12.2023

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

28

Oobmas
XapaKTePUCTHKA
anemMeHToB VA-
rpynmnsl. A3oT,
pacrnpocTpaHeHHE B
npupoje, Gu3nIecKue
U XUMHYECKHe
CBOMICTBA

09.12.2023

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

29

AMMHak, ero
buznveckue u
XHUMHYECKHE CBOMCTBA,
MOJTyICHUE U

14.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/00adf004
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IIPUMEHEHHE

30

[IpakTrueckas pabota
Ne 3 o Teme
«Ilonyuyenue ammuaxa,
W3YYCHHE €ro
CBOWCTB»

16.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adf180

31

A3oTHas KHucnoTa, eé€
¢duznveckue u
XHUMHYECKHE CBOMCTBA

21.12.2023

but6mmoreka [IOK
https://m.edso0.ru/00adf306

32

Hcnons3oBanue
HUTPATOB U COJICH
aMMOHHS B KauecTBe
MUHEPaTbHBIX
yIoOpeHuH.
Xumuueckoe
3arpsi3HEHUE
OKpY>KaroIleu cpebl
COEIMHEHUSIMU a30Ta

23.12.2023

bu6mmoreka [IOK
https://m.edsoo.ru/00adf518

33

dochop. Oxcun
docdopa (V) u
dbocdopHas kucnora,
dbuznveckue u
XHUMHYECKHE CBOMCTBA,
MOJTyYCHHE

28.12.2023

bubmunoreka LIOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPATbHBIX
ya0OpeHuH.
3arpsi3HEHUE

11.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

IIPUPOHOM Cpelbl
dbocharamu

35

Yraepon,
pacrnpocTpaHEHUE B
npupoje, puzndyeckue
U XUMHUYCCKUEC
CBOMICTBA

13.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/00adfd9c

36

Oxkcuabl yriaepojaa, ux
¢duznveckue u
XHUMHYECKHUE CBOMCTBA.
OKOJIOTUYECKHE
po0OJIeMBbl, CBSI3aHHBIC
C OKCHJIOM yTJIepoia
(IV)

18.01.2024

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

37

VYroapHasg KUCIOTa U
e€ conn

13.01.2024

bubmunoreka LIOK
https://m.eds00.ru/00ae006¢

38

[IpakTrueckas pabota
Ne 4 o Teme
"Tlonyuenue
YIIJIEKHUCIIOTO Ta3a.
KauecTBeHHas peakuus
Ha KapOoHaT-HOH"

25.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

39

[TepBoHauabHBIE
MTOHATHUS 00
OpraHU4YeCKHUX
BEILIECTBAX KaK O
COEIMHEHMSX YIJIepo1a

27.01.2024

bubmunoreka LIOK
https://m.edsoo.ru/00ae054¢

40

Kpemuuii u ero
COEIMHEHUS

01.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ae080a
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41

[TpakTruyeckas pabora
Ne 5. Pemienue
IKCTICPUMEHTATbHBIX
3aJ71a4 10 TEME
«Baxnenmme
HEMCTAJIJIBI U UX
COCTMHCHUS

03.02.2024

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

42

KontponbHas padota
Ne3 o Teme
«Baxnenmme
HEMCTAJIJIBI U UX
COCTMHCHUS

08.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

43

O61mas
XapaKTepUCTUKA
XHUMHYCCKHX
DJICMCHTOB —
MECTAaJIJIOB.
Merannuueckas CBI3b
M MeTaJlInJecKas
KpUCTaJUTMYeCKast
pemérka. @u3nveckue
CBOMCTBAa METAJIJIOB

10.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYECKUE CBOMCTBA
METaJUIOB.
DIIEKTPOXUMUYECKU I
pAl HanpsHKEHUN
METaJIJIOB

15.02.2024

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

45

OO01ue criocoob!
HOJ'Iy‘-IeHI/ISI MCTAJIJIOB.

29.02.2024

bubmunoreka LIOK
https://m.edsoo.ru/00ael 156
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https://m.edsoo.ru/00ae0e18
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CHJIaBBI. BBI‘II/ICJICHI/IH
110 YpaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CJIM OJIMH U3
pEareHTOB COICPKUT

puMecu
46 [lonsiTne o Koppo3uu bubmmoreka [JOK
METAIJIOB 02.03.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Ienoumpie MeTan bl 07.03.2024 | https://m.edsoo.ru/00ac14b2
43 OKcCuIbI M TUAPOKCUIBI bu6nuoreka [IOK
HATpHUs U KIS 09.03.2024  https://m.edsoo.ru/00ae14b2
Illenoyno3eMenbHEBIC
49 METaJUIbI — KaJILIUN U buGnnorexa LIOK
. t 14.03.2024 = https://m.edsoo.ru/00ael5e8
Mar"ui
50 Baxneiimme bubmunoreka LIOK
COCTMHEHUS KaIbIIUI 16.03.2024 = https://m.edsoo.ru/00ael5e8
O06001IeHne 1
51 CHCTeni[aTmaum 14.03.2004
3HAHUH
JKécTkoCcTh BOOKI U
52 CITOCOOBI €€ bubmorera [IOK
16.03.2024 = https://m.edsoo.ru/00aec1886
YCTpaHCHHS
[IpakTrueckas pabota
Ne 6 o Teme
53 "XKEcTtkoCcTh BOIBI U bubmorexa LIOK
a 21.03.2024 @ https://m.edsoo.ru/00aelae8

METOJBI €€
ycTpaHeHus"
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubmunoreka LIOK

>4 AmOMHHHH 21.03.2024 | https://m.edsoo.ru/00aclc64
AmdoTepHbIe
55 CBOEI)CTB: OKCHJIa U bubmorexa OK
23.03.2024  https://m.edsoo.ru/00aelc64
THJIPOKCH/IA
but6mmoreka [IOK
36 Keneso 28.03.2024 | https://m.edsoo.ru/00ac1d86
OKcuIpl, THAPOKCHIBI
57 " COJ'IfI meneii (I1) i bubmorexa [IOK
28.03.2024 | https://m.edsoo.ru/00ae35¢6
xenesa (111)
O06o0meHue u
58 CI/ICTCI\f&TI/B&LII/ISI 30.03.2024
3HAHUH
[TpakTruyeckas pabora
Neo 7. Perienne
59 AKCIEPUMEHTAIbHBIX bubmmoreka [JOK
3aj1a4 1o TeMe 04.04.2024 | https://m.edsoo.ru/00ae3de8
«BaxxHeunme MeTabl
1 UX COCTUHCHHS
Brruncienus mo
YpaBHEHUSIM
XUMHYECKUX PEAKIIUH,
€CJIU OJIVH U3
60 pEeareHTOB J1aH B bubmmoreka [JOK
M30BITKE WITH 18.04.2024  https://m.edsoo.ru/00ael1750

COJICPKUT TIPUMECH.
Brraucnenuns MmaccoBoi
JOJIK BBIXOJAa
MPOAYKTA PEaKINU



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

61

O06006111eHE U
CHUCTEMATH3AIHA
3HaHUU

20.04.2024

62

KonrtponsHas pabora
Ne4 o Teme
«BaxkHeimnme MeTanibl
H UX COCTUHCHMS

25.04.2024

63

BemecrBa u
MarepHabl B
MMOBCEIHEBHOM KU3HU
yeJoBeKa

27.04.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3150

64

XUMHUYECKOE
3arpsi3HEHUE
OKpY>Karolleu cpebl

11.05.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270

65

Ponp xuMuu B
perieHun
DOKOJIOTHYECKUX
npobiem

16.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae4270

66

Pe3epBHbIit ypok.
O06001IeHnEe 1
CHUCTeMaTH3aIus
3HaHUH

18.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0d0a

67

Pe3epBHbIit ypok.
O06001IeHne 1
CHCTEMAaTU3alus
3HAHHUH

23.05.2024

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

68

Pe3epBHbIit ypok.
O06001IeHne 1
cucTeMaTu3anus

25.05.2024

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

3HAHUH

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 knace/ Pynsuruc I'.E., ®enpaman @.I'., AkiinonepHoe o0IIeCTBO

«M3parensctBO «IIpocBemieHne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka [{OK https://m.edsoo.ru
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